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AcuteAcute CoronaryCoronary SyndromesSyndromes

The acute coronary syndromes (ACS) contain all three The acute coronary syndromes (ACS) contain all three 
clinical types of events (heart attack, unstable coronary clinical types of events (heart attack, unstable coronary 
heart disease, some cases of cardiac death) heart disease, some cases of cardiac death) andand are are 
one of the most frequent diagnoses of ischemic heart one of the most frequent diagnoses of ischemic heart 
disease. disease. 

Credible epidemiological data on the incidence of ACS Credible epidemiological data on the incidence of ACS 
of all types in Poland is unavailable, but the estimate of all types in Poland is unavailable, but the estimate 
isis 250 000 cases per year. 250 000 cases per year. 



AimsAims

TheThe designdesign andand implementationimplementation ofof prototypeprototype
telecardiologicaltelecardiological system system inin MazoviaMazovia DistrictDistrict..

ImporovementImporovement ofof cooperationcooperation amongamong
cardiologicalcardiological centerscenters..

RationalizationRationalization ofof thethe specializedspecialized clinicalclinical resourcesresources
andand accessaccess to to unifiedunified digitaldigital archivesarchives..

ReductionReduction ofof time time fromfrom symptomessymptomes to to interventionintervention
((possiblepossible reductionreduction ofof mortalitymortality).).



The structure of The structure of Cardio.netCardio.net
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ToolsTools

ElectronicElectronic HealthHealth RecordRecord ((accesibleaccesible via Internet)via Internet)

RelationalRelational data data basebase MySQLMySQL

ExpertExpert System for System for riskrisk assessmentassessment



ElectronicElectronic HealthHealth RecordRecord ((accesibleaccesible via Internet)via Internet)
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EElectroniclectronic formform 11
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DatabaseDatabase

ClientClient--seversever architecturearchitecture withwith 3 3 layerslayers::

1. 1. ClientClient –– Internet Explorer min. Internet Explorer min. verver. 5.5.x. 5.5.x

2. 2. MiddlewareMiddleware –– PHPPHP
3. 3. DatabaseDatabase serverserver -- MySQLMySQL

WWW ServerWWW Server

((ApacheApache))



ExpertExpert system (ES) for system (ES) for riskrisk stratificationstratification
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ES ES consultationconsultation –– finalfinal stepstep



BNP levels add additional prognostic BNP levels add additional prognostic 
information to risk scores in STEMI patients information to risk scores in STEMI patients 

treated with PCItreated with PCI

MortalityMortality %%



ROC ROC curvescurves for for riskrisk scoresscores andand BNP BNP inin
predictionprediction ofof 3030--day day mortalitymortality
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ES ES –– data data inputinput



ES ES –– resultsresults andand explanation moduleexplanation module



InterInter--rater agreement between rater agreement between realreal physician and physician and 
developed ESdeveloped ES Indication for pharmacotherapyIndication for pharmacotherapy

AspirinAspirin ACE inhibitorACE inhibitor BetaBeta--
adrenoliticsadrenolitics

PhysicianPhysician PhysicianPhysician PhysicianPhysician

ESES YesYes NoNo SumSum YesYes NoNo SumSum YesYes NoNo SumSum

YesYes 5757 22 5959 123123 88 131131 102102 22 104104

NoNo 66 8484 9090 33 1515 1818 1515 3030 4545

SumSum 6363 8686 126126 2323 117117 3232

κκ 0,889                                  0,889                                  0,690                                   0,690                                   0,705                    0,705                    

κκ < < 0,2 0,2 poorpoor

0,21 0,21 –– 0,4 fair0,4 fair

0,41 0,41 –– 0,6 0,6 moderatemoderate

0,61 0,61 –– 0,8 0,8 goodgood

0,81 0,81 –– 1,0 1,0 veryvery goodgood



Risk stratification in STEMI by different Risk stratification in STEMI by different 
strategiesstrategies
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Cardio.netCardio.net -- resultsresults

EHR EHR hashas beenbeen createdcreated for for overover 100 100 patientspatients fromfrom SP SP 
CSK AM CSK AM HospitalHospital ((referencereference centercenter) ) andand for a for a fewfew
patientspatients fromfrom regionalregional centerscenters remotelyremotely. . ThisThis confirmedconfirmed
functioningfunctioning ofof thethe system system andand verifiedverified appliedapplied
solutionssolutions..



PromisesPromises

2 2 mainmain elementselements ofof thethe system: EHR system: EHR andand databasedatabase
areare functioningfunctioning properlyproperly..

TheThe projectproject ofof presentedpresented telecardiologicaltelecardiological system system 
supportssupports ee--healthhealth strategystrategy for for PolandPoland for 2004for 2004--2006 2006 
andand thethe NationalNational Program Program ofof HealthHealth. . 

BothBoth initiativesinitiatives mentionmention thethe fightfight againstagainst coronarycoronary
diseasesdiseases as one as one ofof theirtheir strategicstrategic aimsaims..



PitfallsPitfalls

AmbulanceAmbulance networknetwork isis a a crucialcrucial factorfactor inin improvementimprovement
ofof healthhealth carecare ofof thethe ACS ACS patientspatients andand alsoalso itsits
integrationintegration withwith regionalregional andand referencereference centerscenters

BetterBetter cooperationcooperation ofof ambulancesambulances withwith thethe regionalregional
andand refrencerefrence centerscenters isis requiredrequired ((organizationalorganizational
pitfallpitfall))

TheThe ambulancesambulances requirerequire newnew equipmentequipment for ECG data for ECG data 
transmissiontransmission overover mobile mobile phonesphones

Internet Internet connectionconnection inin regionalregional centerscenters isis a problem. a problem. 
TheThe staffstaff needsneeds trainingtraining inin EHR EHR andand databasedatabase
operationoperation


