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1 INTRODUCTION  

Deliverable 9.1.1 describes the requirement specifications and the scenario of the pilot application. 

This comprises the AS-IS application landscapes of SJM and Medtronic, current practices in CIED 

monitoring in SALK, TO-BE process models for SJM, Medtronic and SALK and sample pilot 

application scenarios and requirement specifications to achieve these TO-BE models. 

1.1 Definitions and Acronyms 

A list of all abbreviations and acronyms used in this document is shown in Table 1. 

 

Abbreviation/ 

Acronym 
DEFINITION  

AAI  NBG Code - Stimulation Mode for CIED ï Auricula Auricula Inhibited  

AAIR  NBG Code - Stimulation Mode for CIED ï Auricula Auricula Inhibited Rate 

Response 

AF Atrial Fibrillation 

AOO Stimulation Mode for CIED 

AT Atrial Tachycardia 

CEAP Clinically Employed Allied Professional  

CIED Cardiovascular Implantable Electronic Device 

CRT-D Cardiac Resynchronization Therapy & Defibrillator 

CRT-P Cardiac Resynchronization Therapy & Pacemaker 

CRT-ICD Cardiac Resynchronization Therapy & Implantable Cardioverter Defibrillator 

CSG Connected Systems Gateway 

DDD NBG Code - Stimulation Mode for CIED ï Dual Dual Dual 

DDDR NBG Code - Stimulation Mode for CIED ï Dual Dual Dual Rate Response 

DOO NBG Code - Stimulation Mode for CIED 

REVEAL DX Medtronic Subcutaneous implantable Holter ï DX model. 

EGM Electrograms 

EHR Electronic Health Record 

EMRS Electronic Medical Record System 

GEM® Medtronic Defibrillator Model 

GEM® DR Medtronic Defibrillator Model 

GEM® II DR/VR Medtronic Defibrillator Model 

GEM® III DR/VR Medtronic Defibrillator Model 

HF Heart Failure 

HRV Heart Rate Variability 

HVX High Voltage  electrode - Superior Vena Cava Defibrillation Coil 

IDCO Implantable Device Cardiology Observation 

IEAP Industry Employed Allied Professional 

IHE Integrated Healthcare Enterprise 

IPG Implantable Pulse Generator 

LV Left Ventricle 

MCS Mental Component Summary 

PCN Patient Care Network 

PHR Patient Health Record 

RTM Real Time Measurement 

RV Right Ventricle 

SVC Superior Vena Cava 
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VF Ventricle Fibrillation 

V00 NBG Code - Stimulation mode for CIED ï Ventricular None None. 

Reveal XT Medtronic Subcutaneous implantable Holter ï XT model 

Table 1: List of Abbreviations and Acronyms 

2 CURRENT APPLICATION LANDSCAPE OF CIED 

MANUFACTURERS  

In the following sections an overview about the Medtronic and St. Jude Medical applications used 

at SALK are given. 

2.1 Medtronic 

Medtronic current system for CIEDs and patient follow-up is based on two approaches: 

 

1. Traditional manual interrogation of the devices in clinic during the patient visit to the 

electrophysiologist 

In this approach, the devices are revised during the consult visits and the device information 

can be checked by the specialist through the programmer. 

2. Remote monitoring using the CareLink® platform 

In this approach, the devices are interrogated automatically or manually. The interrogations 

may be programmed or can be triggered under demand if the patients or the specialists 

require it. The information is presented to the professionals through the web based CareLink 

application or the CSG (Connected System Gateway), Medtronic software application that 

resides on a secure clinic provided system and enables automatic routing of reports from the 

CareLink Website to a file system located on a clinicôs local network. Reports are exported 

from CareLink and stored in file system on clinicôs local network, with a unique filename. 

Clinic can manually attach them to the patient record or can write custom code to attach 

them to the patient record. 

Depending on the model of the device implanted, the patient will need to carry out the 

interrogation manually with the CareLink Monitor Antenna or it will be automatically done 

wirelessly through the Connexus Wireless Monitor.  

 

Figure 1, Figure 2 and Figure 3 illustrate the data transfer process in the following subsections. 
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Figure 1: CareLink WorkFlow   

(Note: ñ*ò is only valid for devices with wireless capabilities) 

 

2.1.1 Manual Transmission (only when requested by the clinic) 

 

 

Figure 2: Manual Transmission with CareLink Monitor Antenna  
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The Monitor is a small device with an attached antenna. The patient (or user, which may be a 

patient or caregiver providing assistance
1
) pushes a button to turn on the Monitor and then places 

the small, computer mouse-shaped antenna over their implanted device. The Monitor interrogates 

(reads) and transmits implanted device-related and physiological data comparable to the data that is 

obtained during an in-clinic visit. The Monitor automatically dials a pre-programmed toll-free 

number to send the information to the secure CareLink server via the telephone connection. The 

Monitor uses audible tones and indicator lights to confirm to the patient that the transmission was 

successful. Use of the Monitor will not reprogram the functioning of the patientôs implanted cardiac 

device. Reprogramming can only be done during an in-clinic visit. 

                                                 
1 References in this document to a patientôs use of the Monitor implicitly refer to an associated caregiverôs use if a caregiverôs 

assistance is required in operating the Monitor. Patients and caregivers are thus considered Monitor ñusers.ò 
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2.1.2 Automatic Wireless Transmissions 

 

 

 

 

Figure 3: Interrogation with Conexus Wireless Monitor 

 

For the newest devices which feature Conexus Wireless Telemetry, routine interrogations can occur 

automatically, without the patient involvement (Figure 3). The clinic can schedule up to 6 automatic 

transmissions, and the interrogation will take place automatically at night, while the patient is 

asleep. 

 

For patients with a Medtronic device enabled with ConexusÊ Wireless Telemetry and a Medtronic 

CareLink® Monitor with Conexus Wireless Telemetry, remote patient transmissions can be 

scheduled on the Medtronic CareLink Network to occur automatically without patient involvement.  

Clinic users who have the ability to enroll patients can edit (add, delete, modify) automatically 

scheduled transmissions for a patient (Figure 4). 

Note: To activate the system, the patient must conduct an initial manual transmission before the first 

scheduled automatic transmission.  
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Figure 4: Schedule transmission screen 

 

 

CareAlert . Automatic Wireless Transmissions  

Wireless technology allows also continual monitoring of device conditions and diseases progression 

with CareAlerts. Physician can select which conditions in patient´s health status or device require 

immediate attention. In order for the Medtronic CareAlert to occur through the Medtronic CareLink 

Network, alerts and "Patient Home Monitor" must be programmed "On" in the patient's device 

using a Medtronic Programmer. 

The CareLink® Website offers customisable, color-coded alert for devices with Conexus® 

Wireless Telemetry. Alert levels can be designated as Red, Yellow, or Website-Only. The urgency 

levels are determined by the clinic. Wireless alert notifications are sent to the Physican via the 

website (Figure 5). 
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Figure 5: CareAlert Setup for ICD/CRT -D devices 

 

 

The CareAlerts description show in Figure 5 are described below: 

Clinical Management Alerts 

 AT/AF Daily Burden > Threshold: The cumulative time in AT/AF exceeds the 

programmed threshold. Programmable time: 0.5, 1, 2, 6, 12, 24 hrs. 

 Fast Ventricular Rate during AT/AF : The mean ventricular rate during a programmable 

duration of AT/AF exceeds the programmed value. Programmable range: 90 to 150 bpm in 

10 bpm increments for a duration of 0.5, 1, 2, 6, 12, 24 hrs. 

 Number of Shocks Delivered in an Episode: The number of shocks delivered in an 

episode is greater than or equal to the programmed number of shocks threshold. 

Programmable range: 1, 2, 3, 4, 5, 6 shocks 

 All Therapies in a Zone Exhausted: A specific VT/FVT/VF episode was re-detected after 

all programmed therapies for that type of episode were delivered. 

 Optivol Fluid Alert : The OptiVol fluid index met or exceeded the programmed threshold. 

Programmable range: 30ï180. 

 

Lead/Device Integrity Alerts 

 VF Detection/Therapy Off: VF detection or more than three VF therapies have been turned 

off for at least six hours. 
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 Low Battery Voltage Recommended Replacement Time: The daily automatic battery 

voltage measurement has been at or below the recommended replacement time voltage level 

(2.61 V) on three consecutive days. 

 Excessive Charge Time End of Service: The charging period equals or exceeds the charge 

time threshold (16 sec).  

 Right Ventricular Lead Integrity : Two of the three criteria are met within the last 60 days: 

two or more fast non-sustained episodes, Sensing Integrity Counter >= 30 in three days 

and/or a right ventricular impedance variation. This could be triggered by a dislodged lead, 

an improperly connected lead, or a lead failure. 

 

For Concerto and Virtuoso devices: One of two conditions are met within the last 60 days. 

Condition 1: Two or more fast non-sustained episodes and Sensing Integrity Counter >= 30 

in three days. 

Condition 2: A right ventricular impedance variation.  

 

 Right Ventricular Lead Noise: Noise (oversensing) is detected on the right ventricular 

lead. This could be triggered by breaches in lead insulation, a dislodged lead, an improperly 

connected lead, or a lead fracture. 

 Atrial Pacing Impedance Out of Range: The daily atrial pacing impedance measurement 

is out of range. This could be triggered by a dislodged lead, an improperly connected lead, 

or lead failure. Programmable range in the device: 200-3000 ohms 

 Right Ventricular Pacing Impedance Out of Range: The daily right ventricular pacing 

impedance measurement is out of range. This could be triggered by a dislodged lead, an 

improperly connected lead, or lead failure. Programmable range in the device: 200-3000 

ohms 

 Left Ventricular Pacing Impedance Out of Range: The daily left ventricular pacing 

impedance measurement is out of range. This could be triggered by a dislodged lead, an 

improperly connected lead, or lead failure. Programmable range in the device: 200-3000 

ohms. 

 Ventricular Defibrillation Impedance Out of Range: The daily ventricular defibrillation 

impedance measurement is out of range. This could be triggered by a dislodged lead, an 

improperly connected lead, or lead failure. Programmable range in the device: 20-200 ohms 

 SVC (HVX) Defibrillation Impedance Out of Range: The daily SVC defibrillation 

impedance measurement is out of range. This could be triggered by a dislodged lead, an 

improperly connected lead, or lead failure. Programmable range in the device: 20-200 ohms 

 

Non-Programmable Alerts
2
 

 Electrical Reset: The device has been electrically reset and may require reprogramming. 

 Pacing Mode DOO, VOO, or AOO: The DOO, VOO, or AOO pacing mode is 

programmed in the device so VT/VF detection is disabled. 

 Active Can Off without SVC: The Active Can feature is disabled without an SVC lead 

implanted so shock therapies are disabled.  

 Charge Circuit Timeout:  A charging period has exceeded the maximum time allowed for 

circuit charging. 

 

 

 

                                                 
2 When one of the non-programmable device alerts occurs a patient audible tone will always sound. 
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Figure 6: Notifications by Medtronic CareLink  

 

The Medtronic CareLink® Network allows the clinic to choose how they should be notified for 

Medtronic CareAlert® Notifications: by sms or e-mail. 

 

2.1.3 CareLink Platfor m 

Clinicians can monitor the condition of patients who use the Monitor by securely viewing their 

implanted device information on the Internet-accessible Website when and where needed. Only 

registered clinic users can access implanted device and patient data by logging onto the password-

protected Website. Implanted device data available on the Website is substantially equivalent to the 

device data available from an in-clinic interrogation-only device evaluation. 
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Figure 7: CareLi nk Website ï Summary of Active Transmissions  
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Figure 8: CareLink Website ï Patient transmission report 

 

 

A complete device information and diagnostic data are shown in the following figures (see Figure 9 

- Figure 10) selecting the different tabs: actual EGM, arrhythmia episodes, plots trends for different 

measured variables for up to 14 months, trends, clinical comments added, etc. 
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Figure 9: CareLink Website ï Patient transmission report: EGM 
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Figure 10: CareLink Website ï Patient transmission report: Cardiac Compass 
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All transmission information can be printed in PDF report format or can be exported from the 

CareLink website and automatically transferred to a file system located on a clinicôs local network 

(Mainspring feature). 

 

 

 

Figure 11: CareLink Website ï print/export transmission example  

 

2.1.4 Devices currently compatible with CareLink 

 

Nearly every Medtronic device is now connected to the Medtronic CareLink® Network as shown in 

Table 2. 

Defribrillators  Resynchronizations Devices Pacemakers Insertable Cardiac Monitor  

Secura® (Conexus) Consulta® (Conexus) Kappa 600 Reveal DX 

Maximo II® (Conexus) Maximo II CRT® (Conexus) Kappa 700 Reveal XT 

Virtuoso® (Conexus) Concerto® (Conexus) Kappa 800  

Virtuoso II (Conexus) Concerto II (Conexus) Kappa 900  

EnTrust® InSync Marquis
TM

 EnPulse  

MaximoTM DR/VR InSync II Marquis
TM

 EnRhythm  

Marquis® DR/VR InSync ICD® Sensia  

GEM®  InSync Maximo
TM

 Versa  

GEM® DR InSync Sentry
TM

 Adapta  

GEM® II DR/VR    

GEM® III DR/VR    

Intrinsic
TM

    

Table 2: Medtronic devices supporting the CareLink Network 



IST-248240 iCARDEA                                  31/05/2010 

 

  Page 19 of 80 

 

2.1.5 Diagnostic Tools integrated 

In the following subsections available tools of the CareLink Network are described which are 

supported by most of the pacing and defibrillator devices available today. 

2.1.5.1 Cardiac Compass 

Cardiac Compass Trends are available in many pacing and defibrillator devices. These daily 

recordings of important clinical information such as AT/AF burden, patient activity and percent 

pacing may help with assessing the overall care of the patient. 

 

Long-Term Trend Data (up to 14 months) provides affirmation on medical therapy adjustments 

and their effect on disease progression. The cardiac compass report is only available in printed 

format and cannot be viewed on the programmer screen. Annotations are included to highlight 

sessions involving programming changes (P), just interrogation (I), or a remote annotation (_) 

indicating the patient was interrogated remotely via the Medtronic CareLink© Network System. 

 

The information presented in the reports is focused on: 

1. Brady diagnoses 

 Percentages of stimulation per day in Atrium and Ventricle 

2. Heart Failure diagnoses 

 Activity hours / day 

 Heart Rate Variability (HRV): Average every 5 min, stores max and min, shows them 

for the day 

 Daily average of day and night frequencies (12/4) [day = 08:00 to 20:00; night = 00:00 

to 04:00] 

Al l the trends are stored automatically during the device life in a dynamic way (new data written 

over old data). 
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Figure 12: Cardiac Compass Report 

 

 

Figure 11 shows an example report of the different parameters provided by Cardiac Compass©, 

described below: 

 

VT/VF Arrhythmia Information  

 One or more shocks per day 

Each vertical line corresponds to episode(s) that required at least one Defib or CV therapy to 

terminate either VT/VF or AF. 

 Rhythm-control assessment: Treated VT/VF episodes per day 

Vertical lines report daily number of combined VT/VF episodes; ñmonitor-onlyòand/or 

induced episodes not counted. 

 Rate-control assessment: V. rate during VT/VF 

Horizontal lines reflect programmed detection zones; solid dots match to recorded episode 

median V. rate; multiple points reflect multiple episodes of varying median rates. 


























































































































