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IntroductionIntroduction

�� Remote device monitoring has long been Remote device monitoring has long been 

established in the US established in the US 

�� Adopted in Europe within the past 5 years Adopted in Europe within the past 5 years 

�� Use has increasing with 2008 the publication of Use has increasing with 2008 the publication of 

ACC/AHA/HRS guidelinesACC/AHA/HRS guidelines

�� Remote monitoring systems are currently Remote monitoring systems are currently 

provided by the four major device companies for provided by the four major device companies for 

a wide range of implantable devicesa wide range of implantable devices
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Transmitters currently available from the four main device manufacturers



Electronic health record data 
export capability

Automatic RA, RV, and LV pacing 
thresholds (next generation of ICDs)

Configurable red and yellow 
alerts

Configurable red and yellow alertsWireless PMs

Possibility of sending automated phone 
calls to patients

Configurable data transmission 
to associated caregivers

Optivol® lung fluid status alertAutomatic RV and LV 
thresholds (only Lumax 
500/540)

Alerts fully configurable onlineOptional wireless weight scales 
and BP cuffs

Automatic RA, RV and LV (only 
Consulta) pacing thresholds

Alerts fully configurable onlineSpecial features

All memorized episodesAll memorized episodesAll memorized episodesAll memorized episodesIEGM (arrhythmic 
episodes)

30 s10 s10 s30 s (monthly periodic EGMs)IEGM (real-time at 
remote follow-up)

LED indicating call to clinic, automated 
phone calls

Automatic text and audio 
messages

LED indicating normal status or 
call to clinic

LED indicating normal status or 
call to clinic

Feedback to patient 
via transmitter

Fax, e-mail, SMSFax, phoneSMS, e-mailSMS, e-mail, faxPhysician notification

YesYesYesYesRemote monitoring

YesYesYesYesRemote follow-up

Scheduled FU; Alert eventsScheduled FU; Alert eventsScheduled FU; Alert eventsDaily FU; Alert eventsFrequency of 
transmissions

StationaryStationaryStationaryMobileTransmitter

Analogue phonelineAnalogue phonelineAnalogue phonelineGSM networkData transmission

RadiofrequencyRadiofrequencyRadiofrequencyRadiofrequencyWireless 

communication with 
implanted device

St Jude Merlin.netTMBoston Scientific 

LatitudeTM

Medtronic CareLinkTMBiotronik Home 

MonitoringTM



Gathering of dataGathering of data

�� Information can be gathered manually Information can be gathered manually 
using wand or automatically using wireless using wand or automatically using wireless 
technologytechnology

�� Data is then forwarded to a central Data is then forwarded to a central 
databasedatabase

�� Information can be viewed via a secure Information can be viewed via a secure 
web page web page 

�� Clinician can be informed by text, fax or Clinician can be informed by text, fax or 
emailemail



Data gathered from deviceData gathered from device

�� Battery and lead informationBattery and lead information

�� Programmed parametersProgrammed parameters

�� Current EGMCurrent EGM

�� EpisodesEpisodes--list and EGMslist and EGMs

�� Threshold testsThreshold tests

�� Intrinsic amplitude Intrinsic amplitude 

�� Patient specific alertsPatient specific alerts
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Biotronik Home Monitor showing trends of AS-VS events (black dots) and As-Vp events (blue 
diamonds)



Medtronic Quicklook and Heart Medtronic Quicklook and Heart 

failure managementfailure management



Advantages of remote device Advantages of remote device 

monitoringmonitoring

�� Device Device 

�� Automatic transmission if alert Automatic transmission if alert 
active e.g.. Lead impedance active e.g.. Lead impedance 
out of rangeout of range

�� Battery voltageBattery voltage

�� Decreased intrinsic amplitudeDecreased intrinsic amplitude

�� Deactivation of therapiesDeactivation of therapies

�� Atrial or ventricular Atrial or ventricular 
arrhythmias/ therapyarrhythmias/ therapy

�� PatientPatient

�� Reduced hospital appointmentsReduced hospital appointments

�� Increased QOLIncreased QOL

�� Greater reassuranceGreater reassurance

�� Monitoring and management Monitoring and management 
of heart failure of heart failure 

�� Monitoring and management Monitoring and management 
of arrhythmiasof arrhythmias

�� Scheduled or automatic Scheduled or automatic 
transmissions reduced non transmissions reduced non 
compliancecompliance
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Remote monitoring alert parameters



Limitations of remote Limitations of remote 

monitoringmonitoring

�� Technology and the elderlyTechnology and the elderly

�� Differences between manufacturersDifferences between manufacturers

�� Use of landline only in some systemsUse of landline only in some systems

�� Compliance with manual systemsCompliance with manual systems

�� Extra paperwork when enrolling and Extra paperwork when enrolling and 

scheduling patientsscheduling patients

�� Transmission of unwanted informationTransmission of unwanted information



Case study 1Case study 1

�� 53 year old Male53 year old Male

�� H/O MI, EF 15%, NSVTH/O MI, EF 15%, NSVT

�� Insync ICD implanted 2004Insync ICD implanted 2004

�� Box changed to Consulta 2008Box changed to Consulta 2008

�� Transmitted due to device alarmTransmitted due to device alarm



Initial transmission 18.7.09Initial transmission 18.7.09



Case study 1Case study 1

�� Optivol above thresholdOptivol above threshold

�� Patient currently a little SOBPatient currently a little SOB

�� Recently returned from holidays in Recently returned from holidays in 

MajorcaMajorca

�� ? Excessive fluid intake? Excessive fluid intake

�� No action takenNo action taken-- monitor patientmonitor patient



Repeat transmission 23.7.09Repeat transmission 23.7.09



Case study 1Case study 1

�� Optivol back to baselineOptivol back to baseline

�� Patient extremely unwell and bed bound Patient extremely unwell and bed bound 

for past 6 daysfor past 6 days

�� Family diagnosed with swine flu after Family diagnosed with swine flu after 

returning from Majorcareturning from Majorca

�� Carelink prevented patient from attending Carelink prevented patient from attending 

hospital hospital 



Case Study 2Case Study 2

�� 82 year old Male82 year old Male

�� Biotronic Lumax implanted 2007Biotronic Lumax implanted 2007

�� H/O ICM, VF arrest, CABG, EF 35%H/O ICM, VF arrest, CABG, EF 35%

�� Automatic transmission due to recurrent Automatic transmission due to recurrent 

episodes of VT over the past number of episodes of VT over the past number of 

daysdays

�� Patient feeling unwell when contactedPatient feeling unwell when contacted





Case study 2Case study 2

�� Patient had been admitted to local DGH on Patient had been admitted to local DGH on 
22.9.09 with Troponin 22.9.09 with Troponin ––ve chest pain and non ve chest pain and non 
sustained VTsustained VT

�� Discharged with calcium and vitamin D tabletsDischarged with calcium and vitamin D tablets

�� Transmission noted frequent episodes of ATP Transmission noted frequent episodes of ATP 
terminated VT since 22.9.09terminated VT since 22.9.09

�� D/W Cardiologist on call and patient admitted to D/W Cardiologist on call and patient admitted to 
BCH on 24.9.09BCH on 24.9.09

�� Commenced on Amiodarone and discharged Commenced on Amiodarone and discharged 
after 4 days monitoringafter 4 days monitoring



ConclusionConclusion

�� Remote monitoring helped prevent the spread of Remote monitoring helped prevent the spread of 
infection and allowed rapid treatment of patient infection and allowed rapid treatment of patient 
with recurrent VTwith recurrent VT

�� Allows patients to be assessed and treated from Allows patients to be assessed and treated from 
the comfort of their own homethe comfort of their own home

�� Increases flexibility of patient review clinics Increases flexibility of patient review clinics 

�� Saves time and moneySaves time and money

�� Increases patient safety and improves quality of Increases patient safety and improves quality of 
carecare



The future?????The future?????



The Future of device follow up????The Future of device follow up????


