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paleolithic, iron age, … IT
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healthcare – the war of the worlds

•• increase efficacy & efficiencyincrease efficacy & efficiency
•• leads increase complexityleads increase complexity

•• increased knowledgeincreased knowledge
•• leads to specializationleads to specialization
•• leads to fragmentation leads to fragmentation 
•• Medline : 1Medline : 1’’500 references/day500 references/day

•• major decision taken in direct major decision taken in direct 
carecare
•• leads individualism and leads individualism and 

difficult process managementdifficult process management
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healthcare – at convergence of stakes

•• economic pressureeconomic pressure

•• politic impactpolitic impact

•• medias awarenessmedias awareness

•• patient and citizens empowermentpatient and citizens empowerment

•• legal and ethical issueslegal and ethical issues

•• knowledge & information knowledge & information rr--evolutionevolution
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errors in healthcare – IOM report 1999, 2003

• under-use, overuse, misuse of the health 
care system…
• IOM Roundtable on Quality (JAMA 1998)

• “To Err is Human”: building a safer Health 
System
• 2,9-3,7% inpatients have complications
• 6.6-13.6% lead to death, 50% evitable
• 8th mortality cause in the USA
• drug errors > 7’000 death/y in the USA
• (workers: 6’000)
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linking virtual and real worlds

•• consolidate information flowsconsolidate information flows
•• information integrityinformation integrity
•• processes, things, actorsprocesses, things, actors
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time is fastening and extending

precisionprecision
high resolution data flowshigh resolution data flows

persistencepersistence
biogenomicsbiogenomics

traceabilitytraceability
medicomedico--legallegal
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time is critical

persistence in time is criticalpersistence in time is critical
patient/citizen health record, medicopatient/citizen health record, medico--legal issueslegal issues
R&D, epidemiologyR&D, epidemiology
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a connected and persistent world

health systemhealth system
very large industryvery large industry
providersproviders
consumersconsumers
transmission, communicationtransmission, communication
standardsstandards
multiple viewsmultiple views
health politicshealth politics
promotionpromotion
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production flowsproduction flows

identification of elements in flows
clothes management
sensitive products traceability

accesses controlaccesses control

application single sign-on
authentication

physical accessesphysical accesses

accesses to buildings
secured locations
parking
elevators, …

moneymoney

personal money
cash
electronic distribution

RFID today at the University Hospitals of Geneva
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money

•• cash by RFIDcash by RFID
•• coffeecoffee
•• printersprinters
•• mealsmeals
•• ……

•• accesses accesses 
•• secured areassecured areas
•• parkingparking
•• ……
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clothes

•• 5 groups (1 per campus)5 groups (1 per campus)

•• 88’’551 users551 users

•• centralised managementcentralised management
•• users needsusers needs
•• clothes statusclothes status

•• in 2002: 1in 2002: 1’’103103’’142 treated142 treated
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logistics
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biomedical

•• equipments (monitoring, endoscopes, equipments (monitoring, endoscopes, ……))
•• medical gasmedical gas
•• surgery instrumentssurgery instruments
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the CPR at the heart of care
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linking virtual and real worlds

•• consolidate information flowsconsolidate information flows
•• information integrityinformation integrity
•• processes, things, actorsprocesses, things, actors
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consolidate views
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chemotherapy

•• complex production processescomplex production processes
•• patientpatient
•• specialistsspecialists
•• pharmacistspharmacists

•• complex administrationcomplex administration

•• scattered in time and spacescattered in time and space

•• critical, time dependantcritical, time dependant

•• major consequences in case of errorsmajor consequences in case of errors

•• needs traceability and securityneeds traceability and security
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prescription decision support
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individual production track & trace
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personalized care plan
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machine readable information
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keep human interfaces for humans

+
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bedside final check and validation

fast
secure
simple
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specific order sets
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care plan
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alerts
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the problem of standards 

•• encodingencoding
•• GS1 GS1 -- EANEAN--UCCUCC

•• carriercarrier
•• barcodesbarcodes, , rfidrfid, , frequenciesfrequencies

•• semanticsemantic
•• HL7HL7--3, LOINC, EN136063, LOINC, EN13606

•• integrationintegration
•• IHE IHE 
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getting coverage

•• linking to the worldlinking to the world
•• identifying actors, unique patient IDs, care providersidentifying actors, unique patient IDs, care providers
•• packaging, manufacturerspackaging, manufacturers
•• customerscustomers

•• describing the inner worlddescribing the inner world
•• > 10> 10’’000 locations in the 000 locations in the HUGsHUGs

•• keeping trace of actionskeeping trace of actions

•• ……
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at the patient level, every pill is unique

•• bedside controllingbedside controlling
•• realreal--timetime
•• human checkhuman check
•• unique reader, many encodingsunique reader, many encodings

•• supporting processessupporting processes

•• ethically acceptableethically acceptable
•• economically supportableeconomically supportable
•• technically possibletechnically possible
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simplified models do not simplify the world

is not just tagging things in separate worldsis not just tagging things in separate worlds

confusion of goals and perfection of means seems
to characterize our age 

A. Einstein
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the human factor


