
VALIDATION OF ICARDEA RESULTS THROUGH A CASE STUDY  
The iCARDEA will be validated through pilot deployment activities in Austria in the clinical settings in two groups of 
patients. One group of ICD patients with ordinary post-surgical control (twice per year) (group 1), one group of ICD 
patients with iCARDEA-enhanced remote monitoring (group 2), each group between 20-50 persons. In iCARDEA pilot 
applications we will address the management of Atrial Fibrillation (AF) and Ventricular Tachycardia (VT) through semi 
automated care plans. The AF care plan emphasizes the management of oral anticoagulation therapy for preventing 
thromboembolic events like stroke in patients with AF. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The iCARDEA Project develops an intelligent platform to automate the follow-up of the cardiac patients with 
implantable devices with adaptable computer interpretable clinical guideline models which seamlessly access data 
in EHR data resources, CIED data and PHRs using standard interfaces. 
 

Objectives of the project 
According to consensus statement prepared jointly by the Heart 
Rhythm Society and the European Heart Rhythm Association, 
more than 800,000 patients in Europe have Cardiovascular 
Implantable Electronic Devices (CIEDs) for the treatment or 
secondary prevention of cardiac arrhythmias. In addition, the 
number of follow-up visits for patients with an implanted 
cardiac device exceeds 5.8 million 
visits each year, and that number 
will continue to increase as more 
devices are implanted.  The 
exponential growth rate of cardiac 
device implantation calls for new 
methods of long-term surveillance with a view to optimizing 
patient safety and care, alleviating the burden of caregivers, and 
lowering health care costs through ICT support.   
 
iCARDEA project addresses this challenge by: 
 
• Exposing CIED data through standard interfaces. 
 
• Developing an intelligent platform to semi-automate the 

follow-up of the CIED patients with context-aware, 
adaptable computer interpretable clinical guideline 
models. 

 
• Achieving EHR interoperability by exposing legacy EHR 

systems through standard HL7 CDA Release 2 interfaces 
so that information about patients’ medical history can be 
obtained from the patient EHR data and used in the 
clinical follow-up workflow. 

 
• Developing a Patient Empowerment platform providing 

feedback, education on patient’s health problems and 
communicating with the care givers. 

 

 

Project Description  
The major objectives of the iCARDEA project are as 
follows: 

• Exposing Data from Remote Monitoring 
Cardiovascular Implantable Electronic Devices 
through standard protocols in standard formats: 
Currently all the major CIED vendors enable remote 
monitoring capability for their devices. However, 
patient data is stored in standalone data centres operated 
by the vendors and presented via secure Web-sites for 
access to the responsible healthcare professionals. Only 
in emergency cases, data centres send alerts as email, 
fax or SMS messages.  
 
In order to integrate CIED data into healthcare 
processes executed by care pathways following 
computer interpretable clinical guideline models, CIED 
data needs to be exposed through standard interfaces. 
The focus of iCARDEA is on using and when 
necessary contributing to international standards. The 
interfaces of CIEDs from two major manufacturers, 
namely, Medtronic and St. Jude Medical are exposed 
through standard interfaces.  

 
• Providing the Adaptive Care Planner: In iCARDEA, 

the remote follow-up of CIED patients is coordinated 
through the Adaptive Care Planner component. The 
care processes are defined as care pathways using 
“computer interpretable clinical guideline models”.  
Clinical guidelines using the information obtained from 
CIEDs, EHRs and PHRs of the patient interacts with 
modular healthcare processes e.g. to invoke a service to 
assess critical situations for early diagnosis to prevent 
health complications. 

iCARDEA develops an 
intelligent platform to 
automate the follow-up 
of Cardiac Implant 
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• Providing information continuity by proving the 

interoperability of heterogeneous data sources, namely the 
cardiac devices, Electronic Health Records (EHRs) and 
Personal Health Records (PHRs) of the patients: iCARDEA 
exposes the CIED interfaces based on HL7, ISO/IEEE 11073 and 
IHE IDCO standards. Furthermore, the EHR data are generally 
available from legacy systems and iCARDEA makes legacy EHR 
data available through IHE Care Management Profile. The IHE 
Exchange of Personal Health Record Content (XPHR) Profile is 
being implemented in iCARDEA for PHR interoperability. 

• Empowering the Patients with a Personal Health Record 
(PHR) component: iCARDEA project provides feedback and 
education to the patients through a Personal Health Record (PHR) 
component so that they can gain the benefits of having their 
healthcare records and CIED data in a format easily accessible to 
them. The PHR system also helps preserving privacy of the 
patient by indicating the type of data collected about itself and the 
purpose for which they are or will be processed.  

 

Expected Results & Impacts & 
Preliminary results 
iCARDEA will improve the care and follow-up of patients with 
CIEDs by integrating CIED data to the automated follow up processes 
through computer interpretable clinical guideline models and 
adaptable healthcare planners and hence will provide improved 
disease management at the point of need.  
 
With its clinical guideline based automated analysis and monitoring 
platform, iCARDEA will reduce the workload of clinical staff in 
healthcare settings (electrophysiology or other care settings 
responsible for follow-ups and monitoring) and hence provide 
economic benefits for health systems using CIEDs. 
 

 
Early iCARDEA results have been disseminated through the 
following journal papers: 
• Mustafa Yuksel Asuman Dogac, Interoperability of Medical Device Information and the Clinical 

Applications: An HL7 RMIM based on ISO/IEEE 11073 DIM, Accepted to be published in IEEE 
Transactions on Information Technology in BioMedicine. 

• Gokce B. Laleci, Asuman Dogac , Mustafa Yuksel, Elena Arbelo, Lynne Hinterbuchner, Catherine 
Chronaki, Marco Eichelberg, The Personalized Remote Monitoring of the Atrial Fibrillation 
Patients with Electronic Implant Devices, Journal of Healthcare Engineering, Vol. 2, No. 1, 2011 

• Prof. Dr. Hans-Jürgen Appelrath, Dr. Wilfried Thoben, iCARDEA: EU-Projekt zur optimierten 
Nachsorge von Herzpatienten, Datawork 2010;48:19 
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• OFFIS e.V., Germany 

• Salzburg Research Forschungsgesellschaft 
m.b.H, Austria 

• Foundation for Research and Technology Hellas 
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<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


