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•• AdministriviaAdministrivia
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•• Who are the drivers?Who are the drivers?
•• Cybernetics perspectiveCybernetics perspective
•• Real world applicationsReal world applications
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AdministriviaAdministrivia
09/17, 1:00 김주한 의료정보학의 소개

09/24, 1:00 최진욱 의학 문헌정보 및 임상정보 검색

10/01, 9:00 김주한 의학자료 및 의학지식의 해석과 판단

10/08, 1:00 최진욱 의료 정보 시스템과 데이터베이스

10/22, 1:00 김주한 의학적 의사결정 과학

10/29, 1:00 최진욱 의학 용어, 분류체계, 표준화, 통신

11/05, 9:00 김주한 전자 의무기록 시스템

11/07 최진욱 의사결정지원시스템

11/12, 9:00 최진욱 병원정보시스템

11/14 최진욱 컴퓨터 시뮬레이션(의학영상과 신호처리)

11/19, 9:00 김주한 원격 의학 / 컴퓨터기반 의학 교육

11/26, 1:00 김주한 의료정보와 의료법, 의료윤리, 환자의 비밀보안

교재: 보건의료정보학(현문사), 임상의료정보학입문(고려의학)

http://informatics.snubi.org/2003Fall/

Biomedical & Healthcare InformaticsBiomedical & Healthcare Informatics

•• AdministriviaAdministrivia
•• WhatWhat’’s medical Informatics?s medical Informatics?
•• The disciplineThe discipline
•• Who are the drivers?Who are the drivers?
•• Cybernetics perspectiveCybernetics perspective
•• Real world applicationsReal world applications
•• Emergence of New MedicineEmergence of New Medicine

InformaticsInformatics
•• Russian Translation: 1967Russian Translation: 1967

InformatikaInformatika,, InformatikiiInformatikii (1967)(1967)
Medical Informatics Medical Informatics 

(formerly medical information science, 1974)(formerly medical information science, 1974)
BionformaticsBionformatics (80(80’’s)s)

•• To include bothTo include both
Information (what is processed)Information (what is processed)
Computers (how it was processed)Computers (how it was processed)

•• To encompass all the aspects ofTo encompass all the aspects of
ScienceScience
TechnologyTechnology
EngineeringEngineering

What is medical informatics?What is medical informatics?

Simplistic definitionSimplistic definition:: Computer applications in medical careComputer applications in medical care

Complicated definitionComplicated definition: : Medical Informatics is a developing Medical Informatics is a developing 
body of knowledgebody of knowledge and and a set of techniquesa set of techniques concerning the concerning the 
organizational management of information in support of medical organizational management of information in support of medical 
research, education, and patient careresearch, education, and patient care…… Medical Informatics Medical Informatics 
combines medical science with several technologies and combines medical science with several technologies and 
disciplines in the information and computer sciences and disciplines in the information and computer sciences and 
provides methodologies by which these can contribute to provides methodologies by which these can contribute to better better 
use of the medical knowledge baseuse of the medical knowledge base and ultimately to and ultimately to better better 
medical caremedical care..

Definition by Association of American Medical Colleges (AAMC 198Definition by Association of American Medical Colleges (AAMC 1986) 6) 
Sited by Sited by HirpcsakHirpcsak and and Sideli  Sideli  (http://(http://cpmccpmc..columbiacolumbia..eduedu//eduedu/textbook/)/textbook/)
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Medical Informatics DefinitionMedical Informatics Definition

Medical informatics is the rapidly developing Medical informatics is the rapidly developing 
scientific field that deals with scientific field that deals with resourcesresources, , devicesdevices and and 

formalized methodsformalized methods for optimizing the for optimizing the storagestorage, , 
retrievalretrieval and and managementmanagement of biomedical information of biomedical information 

for for problem solvingproblem solving and and decision makingdecision making. . 

[Edward[Edward ShortliffeShortliffe, M.D., Ph.D. , M.D., Ph.D. 
What is medical informatics? 1995.]What is medical informatics? 1995.]

Medical informatics is the rapidly developing Medical informatics is the rapidly developing 
scientific field that deals with resources, devices, scientific field that deals with resources, devices, 

and formalized methods for optimizing the storage, and formalized methods for optimizing the storage, 
retrieval and management of biomedical information retrieval and management of biomedical information 

for for problem solvingproblem solving, , decision making, decision making, andand
biomedical discovery and understandingbiomedical discovery and understanding. . 

[2001.][2001.]

““Biomedical and Healthcare InformaticsBiomedical and Healthcare Informatics””

Medical Informatics DefinitionMedical Informatics Definition
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CLINICAL CARE

ADMINISTRATION

RESEARCH

EDUCATION

Fields of Medical InformaticsFields of Medical Informatics

ConnerstonesConnerstones of Medical Informaticsof Medical Informatics

ACADEMIC INFORMATICS

CLINICAL INFORMATICSBIOINFORMATICS

Clinical Sciences
Biomedical Sciences
Information Sciences & Technologies

ACADEMIC INFORMATICS

•• Medical Data & Medical Data & SemiologySemiology
data structure / abstraction / representation / formalism data structure / abstraction / representation / formalism 

•• Medical Ontology & StandardsMedical Ontology & Standards
terminology / vocabulary / language / classificationterminology / vocabulary / language / classification

•• Medical DatabasesMedical Databases
documents / literature / factual / knowledgedocuments / literature / factual / knowledge

•• Medical Reasoning & Decision MakingMedical Reasoning & Decision Making
decision science / uncertainty decision making / decision science / uncertainty decision making / 
decision analysis / probabilistic reasoningdecision analysis / probabilistic reasoning

•• Knowledge EngineeringKnowledge Engineering
data mining / warehousing / data mining / warehousing / amoebizing amoebizing 

•• Artificial Intelligence in MedicineArtificial Intelligence in Medicine
machine learning, supervised and unsupervisedmachine learning, supervised and unsupervised
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CLINICAL INFORMATICS

• Computer-based Patient Record
patient-centered information system

• Clinical Multimedia
signal processing / image analysis / multimedia 

• Clinical Information System
“hospital information system is dead”

• Clinical Decision Support / Expert system
• System Evaluation / Quality Control / Medical Activity Analysis
• Global Health Information Server
• Healthcare Delivery Networking / Telemedicine
• Computer-aided Learning / Medical Education
• Security / Privacy / Confidentiality
• Ethical-Legal Aspects of Informatics

BIOINFORMATICS

• Computational Biology, Biocomputing (cf. biological computing)

• Bio-molecular Databases
amino acid sequences & motifs / nucleotide sequence / 
3-d structures / othologues and paralogues / pathways

• Structural (Classical) Bioinformatics
sequence alignment / phylogenetic analysis / prediction
of structures and functions / genetic network analysis / 
metabolic pathway reconstruction / signal pathway analysis

• Functional Genomics
massive parallel data acquisition (DNA microarray, 2-D gel
electrophoresis, protein chips, flux analysis) / 
pharmacogenomics / clinical genomics / 

• Systems Biology?

ACADEMIC INFORMATICS
•• Knowledge EngineeringKnowledge Engineering

data mining / warehousing / data mining / warehousing / amoebizing amoebizing 
•• Artificial Intelligence in MedicineArtificial Intelligence in Medicine

machine learning, supervised and unsupervisedmachine learning, supervised and unsupervised

CLINICAL INFORMATICS
•Computer-based Patient Record

patient-centered information system
• Security / Privacy / Confidentiality

BIOINFORMATICS
•Functional Genomics

massive parallel data acquisition (DNA microarray, 2-D 
gel electrophoresis, protein chips, flux analysis) /
pharmacogenomics / clinical genomics 

Transforming the cancer center

Integration of cancer protocols
Standardized biomedical vocabularies for data representation

Multimedia EMR 

The Internet

Genomics

ConnerstonesConnerstones??????

ADMINISTRATIVE

COMPUTER SKILLSBUSINESS

“Our integrated approach to medicine skillfully combines an array of holistic 
alternative treatments with a sophisticated computerized billing services”
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Disciplinary BasisDisciplinary Basis

Medical informatics touches on all basic Medical informatics touches on all basic 
and applied fields in biomedical scienceand applied fields in biomedical science

Closely tied to:Closely tied to:
•• information technologiesinformation technologies
•• computing and communicationscomputing and communications
•• information scienceinformation science
•• cognitive / behavioral sciencescognitive / behavioral sciences

Biomedical & Healthcare InformaticsBiomedical & Healthcare Informatics

•• AdministriviaAdministrivia
•• WhatWhat’’s medical Informatics?s medical Informatics?
•• The disciplineThe discipline
•• Who are the drivers?Who are the drivers?
•• Cybernetics perspectiveCybernetics perspective
•• Real world applicationsReal world applications
•• Emergence of New MedicineEmergence of New Medicine

Who are the drivers?Who are the drivers?
•• Clinical data explosionClinical data explosion
•• Genomic data explosionGenomic data explosion
•• Databases, algorithms, and HPCDatabases, algorithms, and HPC
•• The InternetThe Internet

•• SequencesSequences
•• Linkage mapLinkage map
•• Physical mapPhysical map
•• PolysPolys/gene (1/gene (1--2/kb?)2/kb?)
•• Expression profilesExpression profiles
•• Structural info.Structural info.
•• How would you begin to How would you begin to 

estimate?estimate?

Clinical InformationClinical Information

Knowledge Management Paradigm ShiftKnowledge Management Paradigm Shift

ClinicianClinician--directeddirected ResourceResource--directeddirected

Dr. Abraham

Dr. Elson
Dr. Faughnan 

Dr. Dandy

Dr. connellyDr. Belsky 

Dr. Abraham

Informatics

DNADNA

RNARNA

ProteinProtein

The Central Dogma of LifeThe Central Dogma of Life

Growth of the unknownGrowth of the unknown
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Biochip basicsBiochip basics

Bioinformatics
pipeline

Clinical relevance of Clinical relevance of 
Biochip informaticsBiochip informatics

DxDx.. DiscoveryDiscovery

PxPx..
TxTx..
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IsnIsn’’t it just a tool?t it just a tool?

ScienceScience

科科 學學

Classification
Logos

created by God

LifeLife

Observation / classification

Organic/Bio- Chemistry

Molecular biology

Informatical Phenomena

Theory of communication and control
between biological systems and machines

INFORMATION

ENERGYMATTER

Cybernetics perspectiveCybernetics perspective

StructureStructure
Function
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• EMR Client

Order Communication System

DB server Accounting
System

• EMR Client

ME

Lab. System

• RS/6000

CR

CR

MR

Radiology System
PACS

Hospital Information SystemHospital Information System

• OCS - LIS - RIS - PACS - EMR

• Departmental Information Systems

• Library / Factual Information Systems

• Research Database

Hospital Information System is Dead!

Intelligent Integration of

Clinical Information SystemClinical Information System
Education
Ed uc a tio n

530,000

220,000 

19,000

ComputerComputer--Based Reading of ECG (early 1960Based Reading of ECG (early 1960’’s)s)

Modified from: Brooks and MacLeod, IEE Signal Proc 14: 24-42, 1997

Signal and image processingSignal and image processing

XX--ray computed ray computed tomographytomography

Dynamic Spatial Reconstructor (1979-1996)
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InformaticsInformatics: : knowledge about knowledge
The acts of the mind wherein it exerts its power over The acts of the mind wherein it exerts its power over 
simple ideassimple ideas, are chiefly these three: 1. , are chiefly these three: 1. Combining Combining 
several simple ideasseveral simple ideas into one compound one, and the into one compound one, and the 
all all complex ideascomplex ideas are made. 2. The second is are made. 2. The second is bringing bringing 
two ideastwo ideas, whether simple or complex, together, and , whether simple or complex, together, and 
setting them by one another so as to take a view of setting them by one another so as to take a view of 
them at once, without uniting them into one, by which it them at once, without uniting them into one, by which it 
gets all its ideas of gets all its ideas of relationsrelations. 3. The third is . 3. The third is separating separating 
them from all other ideasthem from all other ideas that accompany them in their that accompany them in their 
real existence: this is called real existence: this is called abstractionabstraction, and thus all its , and thus all its 
general ideasgeneral ideas are made.are made.

John Locke, John Locke, An Essay Concerning Human UnderstandingAn Essay Concerning Human Understanding (1690)(1690)

Artificial intelligence in MedicineArtificial intelligence in Medicine

•• Binding Binding 

•• CombiningCombining

•• RelatingRelating

•• AbstractingAbstracting

Data, Data Structure, Abstraction, RepresentationData, Data Structure, Abstraction, Representation

FROG
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BIRD

HUNTER BIRDMAN

MAN BIRD
HUNTS

Grumpy Happylikes

Manager

Is_a

Grumpy Happylikes

Manager

Is_a

Managers

Grumpy

Is_a

likes

Happy

Happy

Data, Data Structure, Abstraction, Data, Data Structure, Abstraction, 
Knowledge Representation, & FormalismKnowledge Representation, & Formalism

Semantic Network : UMLSSemantic Network : UMLS

Organism

Finding

Laboratory
or test result

Biologic
function

Body
system

Injury or
poisoning

Anatomical 
structure

Organism
attribute

Sign or
symptoms

Embryonic
structure

Fully formed
anatomical
structure

Organism
function

Cell or 
molecular

dysfunction

Molecular
function

Cell
function

Organ or 
tissue

function

Mental
dysfunction

Experimental
model of
disease

Disease or
syndrome

Physiologic
function

Pathologic
function

Plant Virus Animal

Vertebrate

Mammal

Human

Mental
dysfunction

Body
part

part of

disrupts

evaluation of

prop of

disrupts

conceptual part of

process of

evaluation of

conceptual 
part of

OntologyOntology

PsyBase 1.0
Electronic Medical RecordElectronic Medical Record

W3EMRS: The 1st Generation
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CareWeb: The 2nd Generation

Children's

BWH

BI Deaconess

Dept of 
Public Health

Web Server

Web Server

Web Server

Figure 1: Overall ping Test-Bed Architecture

PING (Personalized  PING (Personalized  Internetworked Internetworked Notary Notary 
and Guardian): The 3and Guardian): The 3rdrd GenerationGeneration

Clinical Decision SupportClinical Decision Support

SeniorMed Connecting patients to their medication record

With Clinical Decision Support

Transforming healthcareTransforming healthcare

원원격격치치매매진진료료 시시스스템템 개개념념도도
((Telemedicine System for Dementia)Telemedicine System for Dementia)

재 택 가 료재 택 가 료

치매환자 및 가족치매환자 및 가족

치매등록정보센터치매등록정보센터

주간치매센터주간치매센터거점크리닉거점크리닉

가
정
중
심
치
료
관
리
체
계

가
정
중
심
치
료
관
리
체
계

치매응급호출체계
(DECS)

치매응급호출체계
(DECS)

인터넷온라인
정보서비스

인터넷온라인
정보서비스

PSTN &

Internet
PSTN &
PSTN &

Internet
Internet

ISDN
ISDN
ISDN

가정방문간호사
치매조호사
자원봉사자

가정방문간호사
치매조호사
자원봉사자

원격재택진료
서비스지원단

원격재택진료
서비스지원단

KIIKIIKII
원격진료센터

치매전문요양원치매전문요양원

SeniorMed Security / privacy / confidentiality

주민등록번호 주민등록번호

기관/의사 ID
Transaction ID

De-identification
& Scrubbing

처방내용 처방내용

처방내용

환자

비대칭암호화
분리전송

Transaction ID

처방내용

일치확인

병의원 약국

질의

환자정보
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IBM/Mayo Clinic CollaborationIBM/Mayo Clinic Collaboration
Applied Genomics Data AnalysisApplied Genomics Data Analysis

Genomic data (DNA) – GeneChip array data (RNA)
Protein data

Clinical Data
Signs

Symptoms
Laboratory
Radiology

Etc.

Optimized, individualized healthcare

Databases
Genome
Proteome
Disease
Tumors
Drugs

Phase I

Biomedical & Healthcare InformaticsBiomedical & Healthcare Informatics

•• AdministriviaAdministrivia
•• WhatWhat’’s medical Informatics?s medical Informatics?
•• The disciplineThe discipline
•• Who are the drivers?Who are the drivers?
•• Cybernetics perspectiveCybernetics perspective
•• Real world applicationsReal world applications
•• Emergence of New MedicineEmergence of New Medicine

Emergence of New MedicineEmergence of New Medicine
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My view of the My view of the ‘‘OmicOmic’’ revolutionrevolution

Molecularly-informed 

Horizontal integration

Biological org. Biome

Gene Genome
mRNA Transcriptome
Protein Proteome

Metabolite Metabolome
Physiological dyn Physiome

My view of My view of ‘‘informaticsinformatics’’ revolutionrevolution

Clinical Informatics

Health Science Informatics

Structural Informatics digital anatomy

Biomolecular Informatics structural biology
functional genomics

Computational Physiology neuroinformatics
cardiovascular sim.

Computational Cell Biology E-cell
in silico biology

Chemoinformatics phramacogenomics
drug design

Informatically-empowered

vertical integration

Emergence of New MedicineEmergence of New Medicine
Weaving the revolutions!

Molecularly-informed  &
Informatically-impowered

The new medicine will beThe new medicine will be
bothboth

Biomedical Informatics Biomedical Informatics 
& Genomic Medicine& Genomic Medicine

Smart LavatoriesSmart Lavatories

BiochipsBiochips

TeleTele--presencepresence
MedicineMedicine

BioMedical Knowledge Engineering
BioMedical Informatics Technology

Ethical, Legal & Ethical, Legal & 
Psychosocial ConcernsPsychosocial Concerns

Community Health Community Health 
Information NetworkInformation Network

Clinical & Clinical & Biomolecular Biomolecular 
DatabasesDatabases

Emergence of New MedicineEmergence of New Medicine

Quality CISQuality CIS


