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1 INTRODUCTION

Deliverable 9.1.1 describes the wagment specifications and the scenario of the pilot application.
This comprises the AE application landscapes of SIJM and Medtronic, current practices in CIED
monitoring in SALK, TOBE process models for SJM, Medtronic and SALK and sample pilot

applicdion scenarios and requirement specifications to achieve theg&ETi@odels.

1.1 Definitions and Acronyms
A list of all abbreviations and acronyms used in this document is sholablal.

Abbreviation/ DEEINITION
Acronym
AAl NBG Code- Stimulation Moddor CIED 1 Auricula Auricula Inhibited
AAIR NBG Code- Stimulation Moddor CIED T Auricula Auricula InhibitedRate
Response
AF Atrial Fibrillation
AOO Stimulation Moddor CIED
AT Atrial Tachycardia
CEAP Clinically Employed Alied Professional
CIED Cardiovascular Implantable Electronic Device
CRT-D Cardiac Resynchronization Therapy & Defibrillator
CRT-P Cardiac Resynchronization Therapy & Pacemaker
CRT-ICD Cardiac Resynchronization Therapy & Implantabledi@aerter Defilvillator
CSG Connected Systems Gateway
DDD NBG Code- Stimulation Moddor CIED T Dual Dual Dual
DDDR NBG Code- Stimulation Moddor CIED 1 Dual Dual DuaRate Response
DOO NBG Code- Stimulation Moddor CIED
REVEAL DX MedtronicSubcutaneous implaattle Holteri DX model.
EGM Electrograms
EHR Electronic Health Record
EMRS Electronic Medical Record System
GEM® MedtronicDefibrillator Model
GEM® DR MedtronicDefibrillator Model
GEM® Il DR/VR | MedtronicDefibrillator Model
GEM® Il DR/VR | MedtronicDefibrillator Model
HF Heart Failure
HRV Heart Rate Variability
HVX High Voltage electrodeSuperior Vena Cava Defibrillation Coll
IDCO Implantable Device Cardiology Observation
IEAP Industry Employed Allied Professional
IHE Integrated Healthcarfenterprise
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
SVvC Superior Vena Cava
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VF Ventricle Fibrillation
V00 NBG Cock - Stimulation moddor CIED T Ventricular None None.
RevealXT MedtronicSubcutaneous implantable HolieKT model

Table 1: List of Abbreviations and Acronyms

2 CURRENT APPLICATION LANDSCAPE OF CIED
MANUFACTURERS

In the followingsectiors an overview about thiledtronic and St. Jude Medicabplicationsused
at SALK are given

2.1 Medtronic

Medtronic current system for CIEDs and patient folomvis base@dntwo approaches:

1. Traditional manual interrogation of the devices in clinic duing the patient visit to the
electrophysiologis
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 welOaaskthk
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 fil e skyRepodsmrelexpartedt e d
from CarelLink and st or eldetwork, with alueique fjggntee m o r
Clinic can manually attach them to the patient record or can write custom code to attach
them to the patient record.
Depending on the modelf 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.

Figurel, Figure2 andFigure3 illustrate thedata transfeprocessn the following subsections.
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/"Uj q Dataare sent from the Monitor to a
= = /" N ~ N . e
A\l e fiSecureo server using atraditional analog
4 \fﬁ phone line.

MANUAL: The patient keeps antenna of S——
the CareLink Monitor over the device to T
gather the information. ‘ ‘

T e
Ml 'Lf J

AUTOMATIC: CareLink Monitor interrogate Healthcare personnel checks sent

automatically the device to gather the dataaccessing to Medtronic
information.(*) CarelLink Website.

Figure 1: CareLink WorkFlow

(Not &a arniyg valid for devices with wireless capabilities)

2.1.1 Manual Transmission (only when requested byhe clinic)

1) Simply hold the Carelink® Monitor
antenna over your implanted
cardiac device. Data Is transferred
from your device to the monitor.

2) The monitor Jutomatically dials
a pre-programmed number and
sends your data to 3 Secure server
based in European Undon.

3) At the dlinic, your doctor (or her/
his supporting medical staff)
reviews your device data through
a secure web-connection on a
computer based in the cardiac
clinic

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

patient or caregiver providing assistal)geushes a button to turn on the Monitor and then places

the small, computer moushaped antera over their implanted devic&he Monitor interrogates

(reads) and transmits implanted dewielated and physiological data comparable to the data that is
obtaned during an irclinic visit. The Monitor automatically dials a pprogrammed tolfree

number to send the information to the secure CarelLink server via the telephone connection. The
Monitor uses audible tones and indicator lights to confirm to the patienhthatansmission was
successfuUs e of the Monitor will not reprogram t h
device. Reprogramming can only be done during aslimc visit.

!Referencesinthisdocemt to a patiento6s use of the Monitor implicitly |
assistance is required in operating the Monitor. Patients an
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2.1.2 Automatic Wireless Transmissions

28/03/2011

Remote monitoring = in-clinic monitoring CarcAlert with Conexus® Wircless Telemetry

CareLink® gives your cardiac specialist full access to
all relevant data available from mmkm
Carelink® allows a diagnosis to be made

necessary, your therapy can be adjusted
If re-programming is required then you w
required to visit the clinic.

Automatic transmission with Conexus®
Wircless Telemetry

) lfywma(otmvhhs;
monitor your device transmissions
will occier Sutomatically on the
day that your clinic has scheduled
an automatic trnsmission.

2) Thoe monitor automatically dials
2 pee-programimed number and
SENas your data to a secure server
hased in European Union

1) Medtronic devices with Conexus®
Wireless Telemetry may also use
Caralink® to immediztely notify
the dinic of 2 change in your
condition or 3 problem with your
dence,

2) When an alert is triggesed, full
diagnostic data is autoenatically
downloaded to the CareLink®
server,

3) At the same time, the dinic
receives notifcation, so qualined
medical staft can iImmediately
login to check the data, at any
time of day or night. the dlinic
receives notification, so qualifed
medical stalf can Immed iately
login to check the data, at any

time of day or night.

3) At the clinic, your doctor (or herf \ 4) If medical attention is requirad,
his supporting imsedical staff) % - you will be notified by the medical
roviews yout device data through X centre
2 secure web-connecion on a
computer based in the Gediac

dinic

Figure 3: Interrogation with Conexus Wireless Monitor

For the newest devices which feature Conexus Wireless Telemetry, routine interrogations can occur
automatically, without thegiient involvemen{Figure3). 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 Medtronicdevie enabl ed with ConexusE Wirele
CareLink® Monitor with Conexus Wireless Telemetry, remote patient transmissions can be
scheduled on the Medtronic CareLink Network to occur automatically without patient involvement.
Clinic userswho have the ability to enroll patients can edit (add, delete, modify) automatically
scheduled transmissions for a patigfigure4).

Note: To activate the system, the patient must conduct an initial manuahissios before the first
scheduled automatic transmission.

Page9 of 78



IST-248240 iCARDEA 28/03/2011

@%Med:tronic CARELINK® NETWOQORK Help| Resources | View Profile | Sign Out

HOME TRANSMISSIONS EUBURIEISLS AN RN MANAGE MY CLINIC Clinic: | LN

All Patients  Add a Patient  Pending Patient Transfers  Transfer In = Advanced Search  Transmigsion Schedule  Eguipment Orders

Patient Details: de Miguel Puentes, Lueia Last Send:  14-2pr-2010  Transfer Out
Total Sends: 43 (1 Mew) — Discontinue
©Secura™ DR Date of Implant; 23-May-2008 Mext Send: 22-Apr2010
Profile Equipment History Schedule All Transrmission Notes @ CareAlert Notification

Patient has a device with S Wireless Telemetry, eligible for automatic device transmissions. Use this page ta
schedule automatic transmissions up to six years out. Mote: A 21-day interval between transmissions is required.
Mew patients must perform an initial setup transmission to enable automatic monitoring.

Delete |

[~ &l Date Day of Week Visit ID Interval Status
24-Jun-2009 Wednesday -294 Days Missed

a

Figure 4: Schedule transmission screen

CareAlert. Automatic Wireless Transmissions

Wireless technology allows also continual monitoring of device conditions arasegprogression

with CareAlerts Physician can select which conditions in patient’s health status or device require
immediate attentiorin order for the Medtronic CareAlert to occur through the Medtronic CareLink
Network, alerts and "Patient Home Monitomust be programmed "On" in the patient's devic
using a Medtronic Programmer.

The CareLink® Website offers customisable, caloded alert fordevices with Conexus®
Wireless Telemetry. Alert levels can be designated as YRdlbw, or WebsiteOnly. The ugency
levels are determined by the clinMireless alert notifications are sentttte Physicarvia the
website(Figureb).
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Clinical Management Alerts ® Red Alert O ¥Yellow Alert Wehbsite-only Alert
AT/AF Daily Burden > Threshold o @ o
Fast Ventricular Rate during AT/AF e lC e
Number of Shocks Delivered in an Episode e lC e
All Therapies in a Zone Exhausted e lc e
Optivol Fluid Alert e e lc
Lead/Device Integrity Alerts ® Red Alert © Yellow Alert Website-only Alert
VF Detection/Therapy Off & & &
Low Battery Voltage Recommended Replacement Time s s o
Excessive Charge Time End of Service e e lC
Right Ventricular Lead Integrity e e lC
Right Ventricular Lead Noise lc e e
Atrial Pacing Impedance Out of Range e lc e
Right Ventricular Pacing Impedance Out of Range e e lc
Left Ventricular Pacing Impedance Out of Range & & &
Ventricular Defibrillation Impedance Out of Range & & &
SYC (H¥X) Defibrillation Impedance Out of Range & & &
Non-Programmable Alerts ® Red Alert © Yellow Alert Wehsite-only Alert
Electrical Reset * o s s
Pacing Mode DOO, V0O, or A00 * Ol [ [
Active Can Off without S¥C * o o o

o e e

Charge Circuit Timeout *

Figure 5: CareAlert Setup for ICD/CRT -D devices

The CareAlertsdescripton show inFigure5 are described below:
Clinical Management Alerts

e 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.

e 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.

e Number of Shocks Delivered in an EpisodeThe rumber 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

e All Therapies in a Zone Exhausted A specific VT/FVT/VF episode was f#etected after
all programmedherapies for that type of episode were delivered.

e Optivol Fluid Alert : The OptiVol fluid index met or exceeded the programmed threshold.
Programmable range: B030.

Lead/Device Integrity Alerts

e VF Detection/Therapy Off: VF detection or more than three kerapies have been turned
off for at least six hours.
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e Low Battery Voltage Recommended Replacement TimeThe daily automatic battery
voltage measurement has been at or below the recommended replacement time voltage level
(2.61 V) on three consecutive days

o Excessive Charge Time End of Servicél'he charging period equals or exceeds the charge
time threshold (16 sec).

e Right Ventricular Lead Integrity : Two of the three criteria are met within the last 60 days:
two or more fast nosustained episodes, Sensimgegrity 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 devicé&3ne of two conditions are met withinethast 60 days.

Condition 1: Two or more fast nesustained 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 veultr
lead. This could be triggered by breaches in lead insulation, a dislodged lead, an improperly
connected lead, or a lead fracture.

e Atrial Pacing Impedance Out of Range The daily atrial pacing impedance measurement
is out of range. This could be tggred by a dislodged lead, an improperly connected lead,
or lead failure. Programmable range in the device:ZWD ohms

¢ Right Ventricular Pacing Impedance Out of Range The daily right ventricular pacing
impedance measurement is out of range. This cbeldriggered by a dislodged lead, an
improperly connected lead, or lead failure. Programmable range in the devie20@D0O
ohms

e Left Ventricular Pacing Impedance Out of Range The daily left ventricular pacing
impedance measurement is out of range. Thiddche triggered by a dislodged lead, an
improperly connected lead, or lead failure. Programmable range in the devieB0GDO
ohms.

e Ventricular Defibrillation Impedance Out of Range: The daily ventricular defibrillation
impedance measurement is out ahge. This could be triggered by a dislodged lead, an
improperly connected lead, or lead failure. Programmable range in the dev@0 2Bms

e SVC (HVX) Defibrillation Impedance Out of Range The daily SVC defibrillation
impedance measurement is out afige. This could be triggered by a dislodged lead, an
improperly connected lead, or lead failure. Programmable range in the devRE0 2Bms

Non-Programmable Alerts?

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

e Pacing Mode DOO, VOO, or AOQ The DOO, VOO, or AOO pacing mode is
programmed in the device so VT/VF detection is disabled.

e Active Can Off without SVC: The Active Can feature is disabled without an SVC lead
implanted so shock therapies are disabled.

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

2 When one of the neprogrammable devicalerts occurs a patient audible tone will always sound.
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$'Red Alerts Clinic Notification &1l methods requested in addition to CareLink)

Mote: All Red Alerts trigger a color-coded website notification in the @ Alerts Daytime Hours
column on the Transmissions List, plus the optional notifications you have 9:00 AM-6:00 PM

selected, as shown below. (Mo-Tu-We-Th-Fr)

@ Electrical Reset

@ Charge Circuit Timeout

@ Pacing Mode DOO, %00, ar ADOD
@ Active Can Off without SWC Daytime Notification Method
@ Right “Yentricular Lead Noise (Text Message) 34630534356

(Emaily rafael.moreno@medtronic.com Rafael Moreno
After-Hours and Holidays Notification Methods

(Text Message) 34659304787

(Emaily rafael.moreno@medtronic.com Rafa Moreno

Evellow Alerts Clinic Notification

Mote: All ¥ellow Alerts trigger a color-coded website notification in the D Alerts

© Adrial Pacing Impedance Out of Range column on the Transmissions List, plus the optional notifications you have

O AT/AF Daily Burden = Threshold
& Fast Wentricular Rate during AT/AF
Al Therapies in a Zone Exhausted

selected, as shown below.

Automatic transmission of wireless alerts will display on CareLink.
& Mumber of Shocks Delivered in an

Episode
E'Website-Only Alerts Clinic Notification
Low Battery “oltage Recommended Automatic transmission of wireless alerts will display on CareLink

Replacement Time

Excessive Charge Time End of Service
WF DetectionfTherapy Off

Right “entricular Pacing Impedance Out
of Range

Left wentricular Pacing Impedance Out of
Range

Yentricular Defibrillation Impedance Out
of Range

SWC (HWH) Defibrillation Impedance Out
of Range

Optivol Fluid Alert

Right “entricular Lead Integrity

Figure 6: Notifications by Medtronic CareLink

The Medtronic CareLink® Network allows the clinic to choose how they should lifeecidbr
Medtronic CareAlert® Notifications: by sms onail.

2.1.3 CareLink Platform

Clinicians can monitor the condition of patients who use the Monitor by securely viewing their
implanted device information on the Intera&tcessible Website when and wheeeded. 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 andatinic interrogationonly device evaluation.
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%‘ Medftronic CARELINK®* NETWORK Help | Resources | ‘iew Profile | Sign Qut

QEEUGIVEGIEE MANAGE MY PATIENTS  MANAGE MY CLINIC Clinic:

Active Transmissions Reports List  Advanced Search  Transmission Schedule

Transmissions: Active Transmissions (3)

Select a View: Keyword Search: (patient name or ID; device model o seisl number)

|Active Transmissions j | Search
Advanced Search

Dismiss Transmission ||Printar Export Reports =] |update Status | Customize Columns 100 per page vl

Select:
Patient Follow-up Report
" an Name Device Received NHC 2 Alerts ¥ Event Summary Battery Status Next Send Physician Export
I~ Pena, Consulta™ 9-Jul-2009 L] WF Detection Off, Wireless Alert, 305% |New 1-Oct-2009 Exported
Sara CRT-D 1.30 Pt Patient Alert, Shock Therapies [+ Missed
26-May- disabled: Active Can Off, 3VC lead not
2008 detected, Lead Warning, Capture
Management Warning, 1%, Sensing
Episode, 21 seconds in AT/AF Since Last
Session
- de Secura™  14-Apr-2010 Lead Warning, ¥F Therapies Off, FvT 294%  |New 22-Apr-2010 Menta, Doctor  Exported
Miguel DR 9:14 A Therapies Off, Atrial lead position Y
Puentes, 23-May- check failed, Patient Mark (Symptom)
Lucia 2008 Episode, 19 seconds in AT/AF Since Last
Session
- Garcia- Advisa™ 13-Apr-2010 Lead Warning, Patient Mark (Symptorn) 297 % Viewed Mot Scheduled
Loria, DR MRI 522 P Episode, 1 %T-NS, 104 seconds in AT/AF DD
Daniel 22-Mar- Since Last Session

2010

100 per page 'l

Figure 7: CareLink Website i Summary of Active Transmissions
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& Medftronic  CARELINK® NETWORK Help | Resources | View Profile | Sign out
AULUEAEEIGUEN MANAGE MY PATIENTS MANAGE MY CLINIC Clinie
Active Transmissions Reports List Advanced Search Transmission Schedule
Transmission Details: Pena. Sara Total Sends: (19) Schedule I
Mext Send: 1-0ct-2009 - ooms shetns:
st 1D HOMNE Viewed =
|Prin( / Export Reports ;I I mlark transmission as unbillable
Quick Look Il Current EShd Episodes Cardiac Compass More Reports  w || Motes History
Dewice: Gonsula™ CRT-O D2I4TRE Serial Number: PYZE01267S Date of Intarrogation: D9-Jul-2008 13:30:08
Clinical Status Since 09 _Jul 2009 Cardiac Compass Trends (Jun-2008 to Jul 2009)
oo mIrex »
WF (Off) Treated 5
T (Off) WTAE 3
adistii (ickay) i |
ATIAF(Manitor) & —
e o
Monitored (e 4
T () 33
WT-MS (=4 beats, =158 bpm) s} i
SWT: wTAF Rx YWithheld o o b4 k L
ATIAF o Patierit 7
A ctivity: 3 -
N (hr sz 2]
Time in AT/AF (0. 4%
1
. o
Functional Last Week D5 " 52p-08 Mow-D8 Jan-09 har0s M08 JulDs |
Patient Activity 0.0 hriday
Therapy Summary YTAYF AT/AF Pacing (% of Time Since 09-Jul 2009)
FPace-Terminated Episodes a a LSS 0.2%
Shock-Terminated Episodes o o AS-WE 0.8%
Total Shocks o o AP-E =0.1%
Aborted Charges o o APPSR 95 9%

OBSERVATIONS (10}

- R% defib lead impedance warning on 10-Jun-2003

- %F Detection is OFF.
Alert: Defib therapies will not be delivered: Active Can/S%'C Coil set to Can Off and 5%C lead not detected
Left “entricular LvtipToRYcoil lead impedance warning on 10-Jun-2009.
Unable to measure L% thresholds in last 7 days.

- R% bipolar lead impedance warning on 10-Jun-2003

- Atrial bipolar lead impedance warning on 10-Jun-2009
Some %F therapies are Off.
FT Detection OFF but some FWT therapies On.
T Detection OFF but some T therapies On.

Figure 8: CareLink Website i Patient transmission report

A complete device information and diagtioc data are shawin the following figures (seEigure9
- Figure 10) selecting the different tabs: actual EGM, arrhythmia episodes, plots trends for different
measured variables for up to 14 monthends, clinical comments adtiestc.
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Quick Look I Current EGM Episodes Cardiac Compass More Reports - Motes History
Device: Consulta™ CRT-0 DE34TRE Serial Number: PYZ601267 5 Date of Int

EGh1: BYtip to BYring

EGhZ: Byoail to SWC

EGh3S: Livtip to R ooil

LECG: R ool to Aring

A4 nterval (m=s) & . 1000 Y . 1000 L 1000 L 1000 - Y - o
" P P P - p
Markers | ; | ] L | L | | ,
B B B B B
W Irterval (ms) 1000, 1000 g 1000 Py 1000 P 1000 L
| PR mn ] »

Figure 9: CareLink Website i Patient transmission report: EGM
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¥ Last 14 Months © Last 90 Day Zoom
Jul 2005 Sep 2005 Moy 20065 Jan 2008 Mar 2009 hay 2009 Jul 2009
1 l l 1 1 1 l 1 l 1 1 1 1
P =Program :
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Figure 10: CareLink Website 1 Patient transmission report: Cardiac Compass
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All transmission infomation can be printed iRPDF report format or can be exportésbm the
CareLink website and automatically transferred to a file systemmlecd on a <c¢cl i ni c0s
(Mainspring feature).

g@‘ Medtronic CARELINK®* NETWORK Help | Resources | Wiew Profile | Sign Out

TNl MANAGE MY PATIENTS  MANAGE MY CLINIC Clinic:

Active Transmissions  Reports List  Advanced Search  Transmission Schedule

Transmission Details: Pena, Sara Total Sends:(18)

Mext Send: 1-Oct-2008 - beert status:

Wisit IO: NONE IViewed vI

F'rinhf Export Reports j "~ Mark transmission as unbillable
: Episodes Cardiac Compass More Reports w | Naotes History
O Clinic Preferred Reports Serial Mumber: PYZE012675 Date of Interragation: 09-Jul-2009 13:30:09
My Preferred Reports
( Custom Reports Since 09-Jul-2009 Cardiac Compass Trends (Jun-2008 to Jul-2009)
1 Current Report W I I U PEIPFAL P
Export: 15 = 5= 7= =
Clinic Preferred Reports U?;‘Sd 4
My Preferred Reports (#iday) i
Custom Reports . |
A4 Current Report 5
ATIAF .
(hriday) 4
VT (Off :
WT-M5S (=4 beats, =188 bprr) a 1
ST WTAYF Ry Withheld a i
ATIAF 0 Patient 4
Activity 3
X X (hriday) 2
Time in AT/AF 10.4%)
1
. i :
;utr.lctlto;atl. i I.Dagth‘.':':ek Julgs ISe;-DSINO\:-DSIJanI-DQ War0o IMayI-DQ e
atient Activity 0 hrfday

Figure 11: CareLink Website i print/export transmission example

2.1.4 Devices currently compatible with CareLink

Nearly every Medtronic device is now connected to the Medtronic CareLink® Neasatown in
Table2.

Defribrillators Resynchronizatiors Devices | Pacemakers | Insertable Cardiac Monitor
Secura® (Conexus) Consulta® (Conexus) Kappa 600 Reveal DX
Maximo II® (Conexus) | Maximo Il CRT® (Conexus) | Kappa 700 | Reveal XT
Virtuoso® (Conexus) | Concerto® (Conexus) Kappa 800

Virtuoso Il (Conexus) | Concerb Il (Conexus) Kappa 900

EnTrust® InSync Marqui$” EnPulse

MaximoTM DR/VR InSync Il Marquis" EnRhythm

Marquis® DR/VR InSync ICD® Sensia

GEM® InSync Maximg" Versa

GEM® DR InSync Sentry)" Adapta

GEM® Il DR/VR

GEM® lll DR/VR

Intrinsic™

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 defibtditadevices available today.

2.1.5.1Cardiac Compass

Cardiac Compass Trendsare 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 asssing the overall care of the patient.

Long-Term Trend Data (up to 14 months) provides affirmation on medical theragystments
and their effect on disease progressidbhe cardiac compasgport is only available irprinted
format and cannot be viewezh the programmer screeAnnotationsare includedto highlight
sessions involving programming changes (P), jostrrogation (1), or aremote annotation ()
indicating the patient was interrogatexiotely via the Medtronic CareLi@kNetwork System.

The information presented in the reports is focused on:
1. Brady diagnose
e Percentages of stimulation per day in Atrium and Ventricle
2. Heart Failure diagnoses
e Activity hours / day
e 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]
All the trends are stored automatically during the device life in a dynamic way (new data written
over old data)
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Cardiac Compass Report

ICD Model: InSync Sentry 7298 Serial Number:
July 2003 Sept 2003 Nov 2003 Jan2004  Mar 2004 May 2004 July 2004
P = Program b 4
I = Interrogate
VT/VF episodes/day >§
3
7
0 |
One or more
shocks/day
V.rate during VT/VF >250
(bpm) 200
—VF
— FT 150
VT <100
AT/AF total 33
hours/day 16
12 ‘
8 ‘ ’
4
0 | - l] |
V. rate during AT/AF >200
(bpm) 150 |
lmax/‘day . ﬁa‘r
avg/day 100 ' i 4 4
<50
% Pacing/day 100
Atrial 7
Ventricular 50

Avg V. rate (bpm) ~ >120
100
Day

—— Night & W’WAMJW

Patient activity >8
hours/da 6 ’M

Heart rate variablity >200

(ms) 160
120
80 | AN AN AN AN A AN A A
<40 .
July 2003 Sept 2003 Nov 2003 Jan 2004 Mar 2004 May 2004 July 2004
9989 Software Version 2.0 Mar 1, 2004 11:32:15
Copyright Medtronic, Inc 2004 Page 1

Figure 12: Cardiac Compass Report

Figure 12 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 correspondsepisode(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 l ines report daily nuwhmérnyoaihddé @omb
induced episodes nobented

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

Horizontal lines reflect programmed detection zones; solid dots match to recorded episode
median V. rate; multiple poisteflect multiple episodes of varying median rates.
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AT/AF Arrhythmia Information

e 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

e Rate-control assessment: V. rate during AT/AF
Vertical lines reflect the max ventricular rateasured during recorded AT/AF episodes
(highest of 12 beat median); solid dot reflects average V. rate

Pacing Information
e Reduction of unnecessary Right Yoacing: %Pacing/day
e Trend plots daily cumulative percentage of both atrial and ventricular pacing
e For patients with good AV conduction, expect to achieve %VP < 5%*
e If %V-pacing is increasing:
A 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 ventidar response rate
A If MVP is Off, consider the following:
a) Program one of the MVP pacing mod@fIR <=> DDDR, AAl <=> DDD) and
assess at next follcwp
e Heart Failure Status Indicator Trends:
Average V. Rate, Patient Activity and Heart Rate Variabiliéntts may help the clinician
determine if the patient is developing signs of worsening heart failure:
e Average V. Rate
A Average Day Rate measured between 8 am and 8 pm
A Average Night Rate measured between 12 am and 4 am
A Calculated as the sum of V. intervalvided by the number of V. intervals; beats
occurring during VT/VF or AT/AF not included
e Patient Activity
The lines reflect hours/day patient activity exceedgd®@teps/minute walk level; daily
activity averaged over sevelay period and plotted
¢ HR Variavility
In VR devices, the device measures the median ventricular interval value every five
minutes and calculates a variability each day.

2.1.5.20ptivol

Optivol is a diagnosis tool that monitors changes in tholagiedance thaseem to be related to
changes irthe lungs liquid statdt is present in Medtronic CRDs 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 obeing 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 versueah and the mean value
is updated.

¢ Automatically tracks intrathoracic impedance on a daily basis
¢ Provides an opportunity for clinical intervemibefore symptoms develop

¢ May be accessed three ways: in clinic with the programmer or with the Cardfts8agter, or
remotely with the Medtronic CareLifitNetwork
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OptiVol Fluid Trends (June 2003 to June 2004)

OptiVol Fluid Index is an accumulation of the difference between the daily and reference impedance.

P = Program

I = Interrogate P I ThreShOld
rvation
OptiVol fluid index ~ >200 Obse a 0
optval 160 | Difference '
- between daily and
< referente
& v impedance.
40
Fluid (o] T —l/] T T : . T T
July 2003 Sept 2003 Nov 2003 Jan 2004 Mar 2004 May 2004 July 2004
Thoracmlmpedance e Reference Impedanc
(ohms). s0 - adapts slowly to the
or A - [ daily impedance.
70
- \ T“M Daily impedance is
il the mean of alll
measured
<40 .
July .2003 ! Sept 2003 Nov 2003 ! jan 2004 Mar 2004 May 2004 ‘ July |2004 I m ped an Ces

Figure 13: Optivol Report

2.1.6 Mainspring A Report Export Feature

Mainspring Report Export is a new paperless, déffiency tool that makes ekisive Medtronic
diagnostic reports easily accessible within your clinic network; information is now more readily
availablef wh en and wh & scethai clin@ians caefecdseou patient care

This new featurerea bl es CarelLi nk treedodort somot lbee GQCiaerxegloir
automatically transferred to a file system | o

CareL NP ez i Customer g Elecironic
Network Health
= (with C5G) Record
Figure 14: Mainspring data flow
Features: |Stakeholder Needs Addressed
Automated Movementof PDF file to A Reduces manual stepeequired to save a file to
Local Share Directory the local site
A Provides deviceata accessibilitybeyond
clinician
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HL7 compliant Industry standard

New System Accounts Increases securityi requires unique user name and
password to access report gateway. The gateway us
cannot access CareLink front end Ul

AutomatedUnique file Naming that ijEnsureconsistency in PDF file naming Compies with

Table 3: Mainspring features

This Report Eport Feature require€onnected Systems Gateway (CS®jtware. This software
must be installed inside the proper network environment in order to proceed with the PDF files
download.

CSG isMedtronic sdtware application thatnables automatic routing céports from the CarelLink
Website to a file system located ospecificlocal networkwhere CSG is installed

Report Export Featurdilizes existing CareLink Architecturé System Accounis created to limit
security risk. CareLinkJser Interfacellows users to export CarelLink reports in PDF foruad
these reportare exported from Catenk and stored in file system which is configured using CSG
andwith a unique file a nam&linic can manually attach to patient recorccan write custom code
to dtach to patient record

2.1.6.1How does CSG work with CareLink?

Mainspring Report Export electronically moves Medtronic diagnostic reports from the CarelLink
Network to a customer 06s EI eRldSystemina tinkely,aefficient Re c
manner.The reports are now more readily availableeh en and wher & withbuey 6r e
having to log into the CareLinkebsite. Clinicians no longer have to print or scan reports, saving
time and resources.
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Mainspring Report Export

Data Flow

APDF is created
for each selected
transmission

The PDFs are sent
from the CareLink
Network to the CSG

( Hospital Network\ O)
Transmissions

and choose the

Export opton f @”

% Server with CSG installed

Clinical Workstation logged
into the CareLink Network
File Server \

Select Patient

The CSG passes the
PCF to afile server

EHR Server

EHR System monitors the folder on the
File Server OR someone manually
attaches the PDF into the EHR

Figure 15: Mainspring data flow 2

Next storyboard shows how a CareLink user can select the PDF repsrtissions which hishe
wants and download them using Mainspring Report Export Feature.
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Patient Transmission 1s O the Care Link Wetwotl

selected f‘if'f Ezport in the FPDFs are created for each
the CareLink MNetworle selected transmission

e <

The C3G is logged into the the file server. The PDF is
areLink Network wia a gecure avatlable for import into the EHE
connection and monmtors the

clinic’s export queue, polling

EVETY 3 minutes.

The C3G passes the PDF to

2.1.6.2Configuring Report Export Feature in CareLink

If a clinic plans to use Report Export, they will need to set up an External System Addosican

be done in the MANAGE MY CLINIC sectioof the CareLink websitélThe new External Systems
Account tab is used to set up an Account Name and an Authonizatide, 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 CareLimkese credentials are entered into the
configuration screens during the installatadrthe 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 ck Add Account to access the Create External
System Account page.
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% Medironic CARELINK* NETWORK Help | Resources | View Profile | Sign Out

HOME TRANSMISSIONS MANAGE MY PATIENTS | QUFAVAXet S (b aeiE ] ] (o8 Clinic: bdrock

% CareAlert Notification Setu Website Customization  Clinic Transactions  Report Preferences  Clinic Profile

Clinic Profile

Clinic Profile CarelLink Users External Systems Integration External System Accounts Our Patient Website

Add or edit external system accounts below.

Add Account _
[10 perpage ¥

Select:
External System Associations
Clan Account Name Scheduling Integration Transmission Data Export Report Export
O System-Acctl & - Yes
O System-Acct2 Yes Yes
0O System-Acct3 = Yes
O System-Acct4 = = Yes
O System-Acct5 - Yes
O  System-Acct6 R R R R R PR R SR SR TR sas, Yes |

[10 per page ¥

Contact Us  Important Medical Record Information  Privacy Statement  Terms Of Use

® 2001 - 2009 Medtonic .

Figure 16: Mainspring configuration in CareLink 1

Clinic Profile

Clinic Prafile || CareLink Users External Systems Integration External System Accounts Our Patient Y¥Website

Create External System Account

Create an External System Account to enable scheduling integration, transmission data or report exporting for vour clinic. To create a systern account or modify
an existing account complete the fields below and select 'Save’

Note: After a System Account is created, the Account Mame and Authorization Code will need to be configured in the external system for integration to be
established.

r

[ Account Name: | ‘

(Matne must contain 7-12 characters and contain st least one number. The following characters are
not allowwed: V[]==. "+=*];:7#

<’f Authorization Code: | ‘

(Code must contain 7-12 characters and cortain at least one numkber )

" External System [ Scheduling Integration
Associations: [] Transmission Data Export
\ I Report Export

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.
Youodl I al so not i c:dimesthng digpryed showimgtmeenost receént cOmMection
between CareLink and the CSG.
At the bottom of this page is the Edit Format button. If the format of the exported file hames needs
to be changed, the clinic can click this button to go to the EgibEXilename Format page which

weodoll talk about next

gﬁ‘ Medironic CARELINK®* NETWORK Help | Resources | View Profile | Sign Out

HOME TRANSMISSIONS MANAGE MY PATIENTS [RUVAVIXet g ) el ]| [es Clinic:

& CareAlert Notification Setuy Website Customization  Clinic Transactions  Report Preferences  Clinic Profile

Clinic Profile

Clinic Profile CareLink Users External Systems Integration External System Accounts Our Patient Website

Use this page to set up integration with your clinic's external system for patient schedules, transmission data and exporting
transmission reports.

External Systems Status

Scheduling Integration

Last Connected On:  Not Used Unlink Schedule Unlink systems only when absolutely necessary. Changes

made while the systems are unlinked may cause scheduling
conflicts that would require extensive user action to resolve.

Transmission Data Export

Last Connected On:  Not Used

Report Export
Last Connected On:  22-Apr-2009 @ 10:50 Enabled: G)yes
ONo

Current Filename Format:

Last Mame_First Name_DOB_External Patient ID_Transmission Timestamp_Report
Type_Version Control Number

Edit Format -

Contact Us  Important Medical Record Information  Privacy Statement  Terms Of Use

® 2001 - 2003 Medbonic irc.

Figure 18 Mainspring configuration in CareLink 3

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

vendorés import specifications to ensure

t hat

their system. | f itds necessary they can acc
exported file.

By default, reports will be exporte@d 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 ramdber
one optional field.

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

f

el d, the character s, ANAO wi | | be i ncl
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Each filename is unique, so files wilbt 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.

% Meditronic CARELINK®* NETWORK Help | Resources | View Prafile | Sign Out

HOME TRANSMISSIONS MANAGE MY PATIENTS [RIFUTETR TV EwR]] (o Clinic: bdrock

@ CareAlert Notification Setu Website Customization  Clinic Transactions ~ Report Preferences  Clinic Profile

Clinic Profile

Clinic Profile CareLink Users External Systems Integration External System Accounts Our Patient Website

Edit Export Filename Format

Use this page to configure the filename format for reports saved to your document folder.

Current Filename Format: Last Name_First Name_DOB_Exteral Patient ID_Transmission Timestamp_Report Type_Version Control Number_
[Optional Field]

\

Customize the file name format by adding an additional field
from the options below:

§mtin Establish file

O Patient ID .

O Device Serial Number maintenance
> procedure to

remove reports
no longer needed

® No additional fields on the network

J/

Note: Go to Website Customization to set up or rename Custom fields.

Contact Us  Important Medical Record Information  Privacy Statement  Terms Of Use
® 2001 - 2009 Medtonic fic.

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.

| f a s &EHR sgsiem ¢an 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 gdtmfield to CareLink.

CareLink usercan 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 patientds MRN ceanalPdiient I fobld esithg onheoof tivohmeethddx t
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 custonygylieul
spreadsheet.

Page28of 78



IST-248240 iCARDEA

28/03/2011

Manage My Clinic >Website Customization page, Patient Fields tab

Add or Remove Fields

Available Fields:

Patient Primary Phone Number
Patient Secondary Phone Mumber
Patient Address

Current Fields:

—mmmvrmwr\dd a Patient form to suit how your clinic uses it. You should see any new field names displayed
below.

*Patient ID
Irmplanting Physician
Follow-Up Physician

Gender Referring Physician /]
Social Security Number
Custorn Field 1
Custar Figld 2 @

Custorn Field 3
[T
*External Patient ID

Reset To Defaults ]

Figure 20: Mainspring configuration in CareLink 6

2.1.6.3Exporting PDF Transmission Reports from CareLink

Report Export is as easy as printing a report. From the Transmission§-gage 21), select one

or more transmissiond) and click thefiPrint/Export Reportsdrop-down list to select an option

under the Export section of the I{&).

The transmission report which will be exportuld be @visedcomplete 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 reequested for the new information to be includEde optionalfiReport Expord

column providesnformation about the status of files selected to ex{@)rt

%‘ Medtronic CARELINK®* NETWORK Help | Resources | View Profile | Sign Out

AU TSV IES MANAGE MY PATIENTS MANAGE MY CLINIC Clinic: bdrock

Active Tr. issi Reports List ~ Advanced Search — Transmission Schedule

Transmissions: Active Transmissions (5)
Select a View: Keyword Search: (patient name or ID; device model or serial number)

| Active Transmissions b " .
Advanced Search

liUp(late Status ¥ | Customize Columns \ 100 per page ¥ )
Device }
(2) Serial Repor

Status Battery Device & NextSend Number Export ¥

Select:

Dismiss Transmissiol j
Clinic Preferred Reports

(1) My Preferred Reports

[]Aw(ime Receivgd Custom Reports
Export:
EooatrK. 19.madoo ™

ort:
PUD234567B  2:38 Al ClinicEretered

e My Preferred Reports
PUD234567B  (Initial Sptug Custom Reports

shock ), Patient viewed 1.75% Consulta™ & Not Scheduled PUD234567B Requested
[ CRT-D
10-Jun-
2000

[0 PUL755617F. 16-Deckods T de, Recommended Viewed 2.61% Vituoso™ @& 30-May-2009 PUL755617F Requested
1JX000299P  2:15 AM Replacement Time, Patient Alert —= DR Missed
24-Jan-
2001
[] paceart, 16-Mar-2006 Lead Warning, VF Therapies Off viewed 3.04Y Vituoso™ & 30-May-2009  PUN100025Q
virtuoso £:08 A = VR Missed
3-Apr-2009
| PUC905332S. 27-Mar-2007 Electrical Reset, Patient Alert viewed 1.75% Consulta™ & Not Scheduled PUC3053328
1JX000299P  3:27 A I CRT-D
P (Initial Setup) 1-Jan-2000
CID-
PUC90533258
[ PZJ800617A, 1.-Mar-2004 Recommended Replacement Time New | 261Y Advisa™ 30-May-2009  PZJBO0B17A
IJR000299P  2:59 AM = DR Missed
1-Jan-2001

: 100 per pagei"lﬂ &)

Figure 21: Mainspring. Selection of transmission 1
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Besides exporting reports from the Transmissions List, you can also export a reporth&
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.

% Medftronic CARELINK®* NETWORK Help | Resources | View Profile | Sign Out

STV IE Il MANAGE MY PATIENTS  MANAGE MY CLINIC cinic: [T

Active Transmissions  Reports List  Advanced Search  Transmission Schedule

I Transmission Details: IPNP754951S, 1JRO00299P Total Sends:(1) Schedule
Next Send: Current Status:

Visit ID: NONE |Viewed v

[Itdark transmission as unbillable

Quick Look Current EGM Episodes Battery/Lead Status More Reports  » | Notes History

| View/Print or Export Episodes. .. |
Device: EnRhythm™ P15010R 3 ViewlPrint Episode Reports - Web Page Dia... 5\&\ p51s Date of Interrogation: 03-May-2007 01:27:16
[FIvTvF [V AT/AF [IF|| viewsprint or Export Episode Reports e 1,A|| Selected TYP?S M
Include interval Plo
Select com Tirme Duration
[“](al) he ATPSeq  § Episods Text hh:mm hh:mm:ss  Avg bpm AV Max bpm AV EGM
(No d ast session.)
——— [0 Episode List Report U 1| gty

. 00:51 3537 230060 2400 EGM
ifPrint Export C |
_________________________________________ e

(No data prior to last session is stored.)

ttps: {fdevelc.crpm-mc.crpi | ) Internet

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. Thetlee useicanaccesshe PDF reports tt have been generated for

the previously selected patientSiqure 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 nameptional field, transmission timestamp, device serial number,
report type, version control serial number
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& C:\Documents and Settings\ericki3\Desktop\Carelink_PDFs

File Edit View Favorites Tools Help ""I"‘J
) & 3 ") (¢

& £ <) [? - Search |[ - Folders  [:3z]~

Address I C:\Documents and Settingsierickl3\Desktop\CareLink_PDFs ”E Go

- MName = Size
b ?_ Anderson_5322_KDM2124Y_... 825KB
7'_- Carpenter_5732_KDM9233¥_... 402 KB
7'_- Cunningham_8793_KDRI7EV... 458 KB
',E Dover_6783_KDR4221_Prefe... 689 KB
',"_~ Erick_1234_KPM23432v_Pref... 363 KB
‘,"_~ Fredrickson_5455_KDM3423V... 398 KB
7‘_~ Holmes_S5678_KDRBS63M_Pre... 727 KB

File and Folder Tasks

=) Make a new folder
&) Publish this folder to the
Web

kg Share this folder

Type

Adobe Acrobat 7.0....
Adobe Acrobat 7.0 ...
Adobe Acrobat 7.0....
Adobe Acrobat 7.0 ...
Adobe Acrobat 7.0...
Adobe Acrobat 7.0 ...
Adobe Acrobat 7.0 ...

Date Modified
10/14/2008 4:44 PM
10/14/2008 4:47 PM
10/14/2008 4:47 PM
10/14/2008 4:43 PM
10/14/2008 4:44 PM
10/14/2008 4:48 PM
7/1/2008 9:10 PM

Siher Places % Johnson_6783_KDR1094Y_Pr... 1,749KB  Adobe Acrobat 7.0 ...  6{25/2008 8:03 AM
',E Larson_5322_KDR1245_Prefe... 496 KB Adobe Acrobat 7.0...  6/25/2008 8:03 AM
@ Desktop 7'_-Noaeill_2342_KDM234232V__P. o 422 KB Adobe Acrobat 7.0...  10/14/2008 4:45 PM
lD My Documents 7'_- Roberts_2342_KDRS323V_Pr... 543KB Adobe Acrobat 7.0 ... 10/14/2008 4:46 PM
My Computer: ERICKL3-L2 L seidel_3421_KDR23423V_Fre... S07KB Adobe Acrobat 7.0...  10{14/2008 4:45 PM
-f‘_~ Seitz_5322_KPM754452Y _Pre... S40KE Adobe Acrobat 7.0... 10/14/2008 4:44 PM

& My Network Places

= Smith_7637_KDR913V_Prefe...
. Svardal_7544_KLM7563¥_Pre...

582 KB
759 KB

Adobe Acrobat 7.0...
Adobe Acrobat 7.0...

10{14/2008 4:47 PM
10{14/2008 4:45 PM

Details

15 objects 9.23 MB

:) My Computer

Figure 23: Mainspring file storage

2.1.6.4Configuring CSG software

The CSG connectontCarelLink CareLink passes the PDF to tB&G softwareand the CSG
softwareplaces the PDFiles on the specified network locatiomhe CSG runs as a Service, and
requires theMicrosoft Message Queue Service installedhe same machires theCSGsoftware
The Microsoft Message Queue is usedrtaute data. For Report Export the CS@twaretakes the
report file from CareLink and route it to the file system using the Message Queue.

Technical Requirements:
A Operating System
A Microsoft® Windows® XP Professional with Service Pack 3
A Microsoft WindowsServer 2003 with Service Pack 2
A Microsoft Windows Vista® with Service Pack 1; Business, Enterprise, or Ultimate
Editions
Note: The Connected Systems Gateway is not supported on Microsoft Windows 2000.
A Additional Requirements
A Internet connectivity to acee the Medtronic CareLink® Network
A Microsoft Message Queue Component
A Microsoft .NET Framework Version 3.5 with Service Pack 1 (included on the CSG CD
ROM)
A Firewall settings
A The website for the firewall is
https://clreport.europe.medtroniccarelink.net/RépxportGateway/ReportExportGatew
ay.svc
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A Port settings

A The port the CSGoftwareuses to communicate with CareLink is the port configured on
the workstation for internet usage (ther
thestandardHypertext Tansfer Protocol Secure (HTTPS) p43.

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 an be launched from Medtronic Connected System Gateway program group
which is created during the installation.

“i# CSG Feature Loader x|

Select pour CSG features below:

— Paceart Integration;
™ Paceart/Carelink Scheduling Integration
[ Paceart HL? Integration

Eonfigurations |

— CareLink® Repart Export:

¥ Carelink® Feport Export

Configurations

0k, Cancel

Figure 24: Configuring CSG SW 1
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¥ CareLink® Report Export il
Ensure each conhguration hasz a unigue External System Account Hame.
Configuration2 | Caonfiguration3
Description: Im
EH Carelink CareLink Reporting Adapter Settings
Reporting Service Endpoint_CS5A_basicHttpsBinding
Reporting Service Site https: //clrepont. europe_medtroniccarelink.net/RBepor
External System Account Mame csqnortel
Esternal Syztem Account Authonzation Code ssssssses
= FileSystem FileSyztemn Adapter Settings
Dacument Falder Location C:%\PruebaC5G\Morte
|1ze Specified Credentialz Falze
|lzername
Pazzward
Owenarite Exizting File[z] Falze
Mirimurn A ailable Dizk Space 15
CareLink
CareLink Reporting Adapter Settings
(] I Add Delete Cancel

Figure 25: Configuring CSG SW 2

Using thisinterface 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 usewill 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 FileSystenctioe:

A Document Folder Location

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

i 1
1 Ol A
1 E

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

2.2.1 Data Integration for Enhanced PatientCare

The Merlin.netE Patient Care Network (PCN) a
electronic health records for timely, convenient access to key information that can helzept

clinic resources and streamline patient care. Examples are El#insylsy GEMMS or LUMEDX,

or any other system that can process implantable device data delivered as HL7 V2.5 ORU message.
Wireless transmission of industsyandard information from St. Jude Medical pacemakers, ICDs

and heart failure devices can be integdatvith 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 enhling connectivity continue to evolve, physicians and other caregivers will expect
continuous access to crucial patient and device information, allowing timely decisiordiesgyaf
physician or patient location. The Merlin.net® Patient Care Networkvalkey 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 followups and other hp#al diagnostic procedures). Thisogides a single point of access

for accurate, relevant patient information that may enableighys to spot trends earlier and make
decisions faster, allowing efficient allocation of clinic resources and improveohnsspo changing

patient needs.

The Merlin.net PCN allows clinicians to log in on any wemnected computer.
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Electronic Health Records
Implant or (EHR)
Clinic Follow-up

Merlin.net™

e Tech

- § Support

Merlin@home™ RF
Transmitter

Physician/Clinician

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

Device data are either interatgd 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

I n the clinic, EHRDirectE Export technology n
electronic health records, consolidating data in one place.
Additional features include:

e DirectCal |l E Me s-=euled standardi messages te patiéntsuch as
appointment transmission remindér®y phone or SMS text, reducing time spent making
routine calls. Available in multiple languages.

e AN online schedul er t hat of fers the auto
scheduling, allowing clinicsot customizethe 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 folloyy purposes.

2.2.4 Enhance Patient Care with Device Alerts and Reports

Physi ci ans can sel ect which critical changes
i mmedi ate attention with Merlin.net PCNG6s Dil
figures. Alerts may be of technical or clinical nature. The DirecddrEn v i e we r gat he
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 alartd diagnostic information is shown hereunder.
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System Integrity Alerts
Remote Device Management

Tachy Therapy Disabled

Device Programmed to Emergency Pacing Values

Charge Time Limit Reached

Possible HV Circuit Damage

Device Reset

Backup VVI

Device at ERI

Possible High Voltage Lead Issue

High Voltage Lead Impedance Out of Range

Atrial Pacing Lead Impedance Out of Range

RV Pacing Lead Impedance Out of Range

LV Pacing Lead Impedance Out of Range

Figure 28: List of system integrity alerts

28/03/2011

AT/AF Episode Duration > Threshold D v
AT/AF Duration > Threshold D v
Average Ventricular Rate during AT/AF D N
Therapy Accelerated Rhythm D v
Tachy Therapy Disabled T V
High Voltage Therapy Delivered T v
Successful ATP Pacing Delivered T N
Atrial/Ventricular heart rate D

AV conduction D

Sensed/Paced events D

% ventricular pacing >X% D v

Figure 29: List of arrhythmia diagnostics and alerts

Heart Failure DIT Alert

% ventricular pacing < XX% T N

PE Change > Threshold D N Ischemia DIT Alert
Daily Exercise Training D ST episcdes D N
Total Daily activity D ST deviation trend D
Atrial/\VVentricular heart rates D ST deviation histogram D

AV conduction D Daily Exercise Training D
Sensed/Paced events D Total Daily activity D

Figure 30: List of heart failure diagnostics and alerts

Figure31: List of ischemia diagnostics and alerts
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Home | Clinic Preferences | Help | Exit
Here are the DirectAlerts™ Settings for ICD/ CRT-D devices. What would you like to do? Clinic Prefs.
DirectAlerts™ selttings
o ™
leRely Bb] Pacemaker/ Directhlerts See
= TEATINTEON b Clinic profile
alert Type alert Classification Infnrm*gatmnt ’le"_'“ siings
B Clinic hours | holidays
Lirgenk Standard  Dont Select  Select Al [T P DirectAlerts™ settings
Tachy Therapy Disabled o« e e |
Device Pragrammed to Emergency Pacing Yalues o [ el - Do
Charge Time Limit Reached [ i+ e | PEdk clinic DFUFI‘E X
b Choose clinic settings
Possible HY Circuit Damage i (e (e - P Set clinic hours / holidays
i Ediit DirectAlerts™ settings
Device Reset « o « r b
Backup VT g « e -
Dievice at ERI e o C r
Device at End of Service " « ~ |l
Possible High Yoltage Lead Issue i+ e e -
High Yoltage Lead Impedance out of Range o i o |l
Atrial Pading Lead Impedance Out of Range e * el |
RY Pacing Lead Impedance Out of Range [ * e -
LY Pacing Lead Impedance Qut of Range [ i+ o |
*AT/AF Episode Duration > Threshald [ i o |l
*AT/AF Burden = Threshold [ i+ e |
*fiverage Ventricular Rate during ATJAF > Threshold o [ [ -
High Yoltage Therapy Delivered e * e r
Successful ATP Pacing delivered [ o « r
Therapy Accelerated Rhythm [ [ e |
P t RY paci ter th 40 7| e T ~| 4 [ [ * r Arrhythmia &
ercent RY pacing greater than I J 3 overl J ays S
Percent Biv pacing less than IQU j o OvEr I 7 j days o o [ | Total 14
Episodes with Alert Conditions o [l o |l U ©
Messages 11
Import progress
Concel L Fundo LS save )
Devices
ALL alerts can always be seen in Recent Transmissions, *#* wihen patient is informed of an alert, so will their emergency contact
* For this alert notification, please ensure that it is also set to ‘on’ in patient’s device
Terms and Conditions | Privacy Policy | Contact Us Medin.net w40 @ 2009 St, Jude Medical Cardiac Rhythrm Managernent Division

Figure 32 Alert selection page for ICD/CRT-D devices

Besides device andisease alerts a number of trend parameters are collected on aad@ly b
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 everiven)

time of alerts

time when a clinical comment was added

time when an arrhythmia episode occurred

percentage of atrial and ventricular pacing

patient activity

Figure33 showing frequency of transmissions, alerts, clinocahments added, arrhythmia
episodes, pacing activity and patient exercise activity.
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Figure 33 Trend data - Part |

Recgn_t Pat_ient Clinic Administration | Reports & Tools | My Preferences | Help | Exit
Transmissions ist
Here's the DirectTrend™ Viewer for Mike Johnson. What would you like to do? Patient List

)

i —— DirectTrend™ Viewer
Show 90 Days v & Skde graphs (30 ceys at 2 tme) D) @B) 0

» Transmissions &e

> Device Alerts b DirectTrend™ Viewer

> Clnr||cal Comments P Clinical comments
> Episodes

¥ 9% Pacing

© Atrial @ Ventricular @ 9% Pacing Alerts

100 - 0037

Percent RV pacing greater than
Do
D Add clinical comments
60 °
°
40 - °
20 - 0000000 000 o
0 0000000000 00 000000 000
T T
03-31-2009 04-30-2009 05-31-2009
v Activity (hrs/day)
212
10 -
8
Al
Artl mia &
e Device Mgmt
2 - Total 6
5 Alerts 3
T Unviewed 1
03-31-2009 04-30-2009 05-31-2009 Messages 27
Import progress.
0%
Show DrectTrend™ Viewer values for 04-11-2009 G-\CVatson
—— — — :E: ST.JUDE MEDICAL
Terms and Conditions | Privacy Policy | Contact Us Mern.net &

Figure 34: Trend data - Part Il

Figure 34 showing frequency of transmissions, alerts, clinical comments added, arrhythmia
episodes, pacing activity and patient exercise activity.
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