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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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CareLinkWebsite.

1

AUTOMATIC: CareLinkMonitor interrogate 

automatically the device to gather the 

information.(* )

MANUAL: The patient keeps antenna of 

the CareLinkMonitor over the device to 

gather the information.

Data are sent from the Monitor to a 

ñSecureòserver using a traditional analog 

phone line. 

2
Data are sent from the Monitor to a 

ñSecureòserver using a traditional analog 

phone line. 

2
Data are sent from the Monitor to a 

ñSecureòserver using a traditional analog 

phone line. 

2

 

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. 



IST-248240 iCARDEA                                  31/05/2010 

 

  Page 13 of 80 

 

 

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 
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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. 
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AT/AF Arrhythmia Information  

 Rhythm-control assessment: AT/AF total hours/day (daily burden) 
Vertical lines report total time spent in AT/AF on a daily basis; based upon onset criteria 

met. 

 Rate-control assessment: V. rate during AT/AF 

Vertical lines reflect the max ventricular rate measured during recorded AT/AF episodes 

(highest of 12 beat median); solid dot reflects average V. rate. 

 

Pacing Information 

 Reduction of unnecessary Right V-pacing: %Pacing/day 

 Trend plots daily cumulative percentage of both atrial and ventricular pacing 

 For patients with good AV conduction, expect to achieve %VP < 5%* 

 If %V-pacing is increasing: 

Á If MVP is On, consider the following: 

a) Check for development of AV block or undersensing in the ventricular chamber 

b) Check for development of AT/AF with a slow ventricular response rate 

Á If MVP is Off, consider the following: 

a) Program one of the MVP pacing modes (AAIR <=> DDDR, AAI <=> DDD) and 

assess at next follow-up 

 Heart Failure Status Indicator Trends: 

Average V. Rate, Patient Activity and Heart Rate Variability trends may help the clinician 

determine if the patient is developing signs of worsening heart failure: 

 Average V. Rate 

Á Average Day Rate measured between 8 am and 8 pm 

Á Average Night Rate measured between 12 am and 4 am 

Á Calculated as the sum of V. intervals divided by the number of V. intervals; beats 

occurring during VT/VF or AT/AF not included 

 Patient Activity 

The lines reflect hours/day patient activity exceeds 60-70 steps/minute walk level; daily 

activity averaged over seven-day period and plotted. 

 HR Variability 

In VR devices, the device measures the median ventricular interval value every five 

minutes and calculates a variability each day. 

2.1.5.2 Optivol  

Optivol is a diagnosis tool that monitors changes in thoracic impedance that seem to be related to 

changes in the lungs liquid state. It is present in Medtronic CRT-Ds and ICDs and it helps clinicians 

assess fluid buildup and potential pulmonary congestion. 

Measurements are made from noon until 5pm so that the fluid in the patients body has the greatest 

chance of being at its most evenly distributed. This allows the impedance measurements to trend the 

fluid more accurately. After all of the impedance measurements have been made for a day, one 

average value is calculated and this impedance value is plotted versus the mean and the mean value 

is updated. 

 Automatically tracks intrathoracic impedance on a daily basis 

 Provides an opportunity for clinical intervention before symptoms develop 

 May be accessed three ways: in clinic with the programmer or with the CardioSight
®
reader, or 

remotely with the Medtronic CareLink
®
 Network 
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Figure 13: Optivol Report  

 

2.1.6 Mainspring Ą Report Export Feature 

Mainspring Report Export is a new paperless, clinic-efficiency tool that makes exclusive Medtronic 

diagnostic reports easily accessible within your clinic network; information is now more readily 

available ï when and where itôs needed ï so that clinicians can focus on patient care. 

 

This new feature enables CareLink reports to be ñexportedò from the CareLink website and 

automatically transferred to a file system located on a clinicôs local network. 

 

 

Figure 14: Mainspring data flow 

 

 

Features: Stakeholder Needs Addressed 

Automated Movement of PDF file to 

Local Share Directory 

 

Å Reduces manual steps required to save a file to 

the local site 

Å Provides device data accessibility beyond 

clinician 

  

Difference 

between daily and 

referente 

impedance. 

Threshold 

observation. 

Reference impedance 

adapts slowly to the 

daily impedance. 

Daily impedance is 

the mean of all 

measured 

impedances 
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Automated Unique file Naming that is 

HL7 compliant 

Ensure consistency in PDF file naming - Complies with 

Industry standard 

New System Accounts Increases security ï requires unique user name and 

password to access report gateway. The gateway user 

cannot access CareLink front end UI 

Table 3: Mainspring features 

 

This Report Export Feature requires Connected Systems Gateway (CSG) software. This software 

must be installed inside the proper network environment in order to proceed with the PDF files 

download. 

 

CSG is Medtronic software application that enables automatic routing of reports from the CareLink 

Website to a file system located on a specific local network where CSG is installed.  

 

Report Export Feature utilizes existing CareLink Architecture. A System Account is created to limit 

security risk. CareLink User Interface allows users to export CareLink reports in PDF format and 

these reports are exported from CareLink and stored in file system which is configured using CSG 

and with a unique file a name. Clinic can manually attach to patient record or can write custom code 

to attach to patient record 

2.1.6.1 How does CSG work with CareLink? 

 

Mainspring Report Export electronically moves Medtronic diagnostic reports from the CareLink 

Network to a customerôs Electronic Health Record System/Clinic File System in a timely, efficient 

manner. The reports are now more readily available ï when and where theyôre needed ï without 

having to log into the CareLink website. Clinicians no longer have to print or scan reports, saving 

time and resources. 
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Figure 15: Mainspring data flow 2 

 

 

Next storyboard shows how a CareLink user can select the PDF report transmissions which he/she 

wants and download them using Mainspring Report Export Feature. 
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2.1.6.2 Configuring Report Export Feature in CareLink  

If a clinic plans to use Report Export, they will need to set up an External System Account. This can 

be done in the MANAGE MY CLINIC section of the CareLink website. The new External Systems 

Account tab is used to set up an Account Name and an Authorization Code, which creates a new 

type of login credential that is used solely to allow for the connection between the CSG and 

CareLink and cannot be used to log in to CareLink. These credentials are entered into the 

configuration screens during the installation of the CSG. 

To create an Account Name and Authorization Code, a CareLink user in the clinic with Complete 

Administrative privileges will click on the External System Accounts tab, located under Manage  

My Clinic > Clinic Profile. Once there, they will click Add Account to access the Create External 

System Account page. 

 

 

1 2 

3 4 
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Figure 16: Mainspring configuration in CareLink 1  

 

 

 

 

 
 

Figure 17: Mainspring configuration in CareLink 2  
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After the CSG is configured, a clinic user with Complete Administrative Privileges will use the 

Manage My Clinic> Clinic Profile> External Systems Integration tab to enable Report Export. 

Youôll also notice the Last Connected On: timestamp displayed showing the most recent connection 

between CareLink and the CSG. 

At the bottom of this page is the Edit Format button. If the format of the exported file names needs 

to be changed, the clinic can click this button to go to the Edit Export Filename Format page which 

weôll talk about next. 

 

 
 

Figure 18: Mainspring configuration in CareLink 3  

If the clinic plans to attach CareLink reports to their EHR, they will need to understand their EHR 

vendorôs import specifications to ensure that the file format and filename structure are supported by 

their system. If itôs necessary they can access this page to change the filename format of the 

exported file. 

 

By default, reports will be exported to the document folder on the network and named using a 

standard format of patient last name, patient first name, date of birth, (which is optional), external 

patient ID (if it exists), the transmission time stamp, the report type, a version control number and 

one optional field.   

 

All data fields in the filename are separated by an underscore. If there is no data in the required 

field, the characters, ñNAò will be included in the filename in place of the missing data. 

New: Report 
Export filename 
customization 
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Each filename is unique, so files will not overwrite other files in the document folder. Your clinics 

will need to establish a file maintenance procedure to remove reports from this folder when they no 

longer need to be stored there. 

 

 

 
 

Figure 19: Mainspring configuration in CareLink 4  

Industry standards call for a unique medical record number (MRN) to be used in matching patient 

data in an EHR. In keeping with these standards, CareLink has added the External Patient ID field.  

 

If a clinicôs EHR system can automatically import diagnostic reports based on a unique filename 

and the medical record number is required as part of that filename, the clinic will need to make the 

External Patient ID field visible on the Patient Details page, by adding the field to CareLink.  

 

CareLink user can make the field visible in CareLink through the Manage My Clinic >Website 

Customization page. Under the Patient Fields tab, they will use the Add or Remove Fields section. 

 

A patientôs MRN can be added to the External Patient ID field using one of two methods: 

1. If the patient currently has their MRN entered into the CareLink Patient ID field, it can be 

copied to the External Patient ID field. 

2. The second option is to Import the External Patient ID from a customer supplied 

spreadsheet. 

Establish file 
maintenance 
procedure to 
remove reports 
no longer needed 
on the network 
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Figure 20: Mainspring configuration in CareLink 6  

2.1.6.3 Exporting PDF Transmission Reports from CareLink 

Report Export is as easy as printing a report. From the Transmissions page (Figure 21), select one 

or more transmissions (1) and click the ñPrint/Export Reportsò drop-down list to select an option 

under the Export section of the list (2). 

The transmission report which will be exported should be revised complete with any relevant notes 

before printing or exporting them. If notes are added after a report has been printed or exported, the 

report must be re-requested for the new information to be included. The optional ñReport Exportò 

column provides information about the status of files selected to export (3).  

 

 

Figure 21: Mainspring. Selection of transmission 1 

Manage My Clinic >Website Customization page, Patient Fields tab 

(1)  
(2)  

(3)  
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Besides exporting reports from the Transmissions List, you can also export a report from the 

Transmissions Details > Episodes tab. Simply select a transmission and click View/Print or Export 

Episodes. 

 

When exporting an episode report, you can select to include an Interval Plot, an EGM, Episode Text 

and an Episode List Report. 

 

 

Figure 22: Mainspring. Selection of transmission 1 

 

When the export process has finished the user can access to the PDF download in the folder 

configure in CSG software. There the user can access the PDF reports that have been generated for 

the previously selected patients (Figure 23).  There is a set file format that will be in use and 

includes Patient Last Name, ID number, and device serial number.   

Default file format includes last name, optional field, transmission timestamp, device serial number, 

report type, version control serial number. 
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Figure 23: Mainspring file storage 

2.1.6.4 Configuring CSG software 

The CSG connects to CareLink. CareLink passes the PDF to the CSG software and the CSG 

software places the PDF files on the specified network location. The CSG runs as a Service, and 

requires the Microsoft Message Queue Service installed on the same machine as the CSG software. 

The Microsoft Message Queue is used to route data. For Report Export the CSG software takes the 

report file from CareLink and route it to the file system using the Message Queue. 

 

Technical Requirements: 

Á Operating System 

Å Microsoft® Windows® XP Professional with Service Pack 3 

Å Microsoft Windows Server 2003 with Service Pack 2 

Å Microsoft Windows Vista® with Service Pack 1; Business, Enterprise, or Ultimate 

Editions. 

Note: The Connected Systems Gateway is not supported on Microsoft Windows 2000. 

Á Additional Requirements 

Å Internet connectivity to access the Medtronic CareLink® Network 

Å Microsoft Message Queue Component 

Å Microsoft .NET Framework Version 3.5 with Service Pack 1 (included on the CSG CD-

ROM) 

Á Firewall settings 

Å The website for the firewall is: 

https://clreport.europe.medtroniccarelink.net/ReportExportGateway/ReportExportGatew

ay.svc 



IST-248240 iCARDEA                                  31/05/2010 

 

  Page 32 of 80 

 

Á Port settings 

Å The port the CSG software uses to communicate with CareLink is the port configured on 

the workstation for internet usage (there isnôt a port defined in the CSG). It is typically 

the standard Hypertext Transfer Protocol Secure (HTTPS) port 443. 

 

Once CSG software is installed it has to be configured to allow it to connect to CareLink Network 

and to download the PDF Reports to the proper folder. The interface to do this is showing in the 

next figures and can be launched from Medtronic Connected System Gateway program group 

which is created during the installation. 

 

Figure 24: Configuring CSG SW 1 
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Figure 25: Configuring CSG SW 2 

 

Using this interface we can configure how CSG will work. 

 

CareLink Section is used to setup the External System Account Name and Code which have been 

previously created inside our CareLink Website. We need to select the proper Reporting Service 

Site, for European users will be: 

https://clreport.europe.medtroniccarelink.net/ReportExportGateway/ReportExportGateway.svc 

 

In order to configure where the system will store the PDF reports downloaded from CareLink we 

need to fill in the proper information in the FileSystem Section: 

Á Document Folder Location 

Á Credentials to access to the Folder location (if is needed) 
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2.2 St. Jude Medical 

 

 
 

Figure 26: The Merlin.net Patient Care Network and the Merlin@home Transmitter 

 

2.2.1 Data Integration for Enhanced Patient Care 

The Merlin.netÊ Patient Care Network (PCN) allows integration of essential device data with 

electronic health records for timely, convenient access to key information that can help optimize 

clinic resources and streamline patient care. Examples are EHR systems by GEMMS or LUMEDX, 

or any other system that can process implantable device data delivered as HL7 V2.5 ORU message. 

Wireless transmission of industry-standard information from St. Jude Medical pacemakers, ICDs 

and heart failure devices can be integrated with individual electronic health records (EHR) and is 

designed to provide a single point of access to pertinent information that can lead to earlier 

intervention and enhanced patient care. 

2.2.2 Connecting Patient Information for Decision Makers 

As tools enabling connectivity continue to evolve, physicians and other caregivers will expect 

continuous access to crucial patient and device information, allowing timely decisions regardless of 

physician or patient location. The Merlin.net® Patient Care Network allows key device data like 

system integrity parameters (battery condition, lead impedances, therapy settings, disease diagnostic 

parameters, therapy deliveries etc.) to be merged with existing patient data in the clinic (from in-

house follow-ups and other hospital diagnostic procedures). This provides a single point of access 

for accurate, relevant patient information that may enable physicians to spot trends earlier and make 

decisions faster, allowing efficient allocation of clinic resources and improved response to changing 

patient needs. 

 

The Merlin.net PCN allows clinicians to log in on any web-connected computer. 

 



IST-248240 iCARDEA                                  31/05/2010 

 

  Page 35 of 80 

 

 

Figure 27: Information flow when using the Merlin.net PCN 

 

Device data are either interrogated in the clinic and uploaded to Merlin.net PCN or interrogated 

remotely in the patients home using the Merlin@home RF transmitter. The physician reviews the 

incoming reports either via the web interface or after data transfer from within his EHR system. 

2.2.3 Improved Clinic Efficiency through Advanced Connectivity  

In the clinic, EHRDirectÊ Export technology merges key device data with existing patient data in 

electronic health records, consolidating data in one place. 

Additional features include: 

 DirectCallÊ Message delivers pre-recorded standard messages to patients ï such as 

appointment transmission reminders ï by phone or SMS text, reducing time spent making 

routine calls. Available in multiple languages. 

 An online scheduler that offers the automated SmartScheduleÊ Calendar or manual 

scheduling, allowing clinics to customize the system to work with existing processes. This 

facilitates easy scheduling of planned remote device follow ups as they are needed for 

reimbursement and patient/device follow-up purposes. 

2.2.4 Enhance Patient Care with Device Alerts and Reports 

Physicians can select which critical changes in a patientôs device or disease status require 

immediate attention with Merlin.net PCNôs DirectAlertsÈ notifications as presented in following 

figures. Alerts may be of technical or clinical nature. The DirectTrendÊ viewer gathers daily 

device information into an interactive report, which can provide enhanced visibility into disease 

trends and progression for improved clinical insight and streamlined patient management. 

An overview of technical and diseases alerts and diagnostic information is shown hereunder.  

 

 

Tech 

Support  
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Figure 28: List of system integrity alerts         Figure 29: List of arrhythmia diagnostics and alerts 

 

      

Figure 30: List of heart failure diagnostics and alerts      Figure 31: List of ischemia diagnostics and alerts 
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Figure 32: Alert selection page for ICD/CRT-D devices 

 

Besides device and disease alerts a number of trend parameters are collected on a daily basis, 

transmitted to the Merlin@home transmitter and uploaded to the Merlin.net PCN once a week. 

These trend parameters show information regarding 

 time of transmissions (scheduled or event driven) 

 time of alerts 

 time when a clinical comment was added 

 time when an arrhythmia episode occurred 

 percentage of atrial and ventricular pacing 

 patient activity 

 

Figure 33 showing frequency of transmissions, alerts, clinical comments added, arrhythmia 

episodes, pacing activity and patient exercise activity. 
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 Figure 33: Trend  data - Part I  

 

 

Figure 34: Trend data - Part II  

Figure 34 showing frequency of transmissions, alerts, clinical comments added, arrhythmia 

episodes, pacing activity and patient exercise activity. 






















































































