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Intreduction

Remote device monitoring has long been
established in the US

Adopted in Eurepe withini the past 5 years

Use has increasing with 2008 the publication: of
ACC/AHA/HRS, guidelines

Remote monitering| systems are currently
provided by the four major device companies; fior:
a wide range off implantable devices




Biotronik Cardiomessenger™
mobile transmitter of the Home
Monitoring system

Boston Scientific wireless transmitter, weight scale, and
blood pressure monitor of the Latitude Patient
Management™ system

St-Jude Medical
Merlin@home™ wireless transmitter

Medtronic transmitter (Home Monitor)
of the CareLink™ network




Wireless
communication with
implanted device

Data transmission

Transmitter

Frequency of
transmissions

Remote follow-up

Remote monitoring

Physician notification

Feedback to patient
via transmitter

IEGM (real-time at
remote follow-up)

IEGM (arrhythmic
episodes)

Special features

Biotronik Home
Monitoring™

Radiofrequency

GSM network

Mobile
Daily FU; Alert events

Yes

Yes

SMS, e-mail, fax

LED indicating normal status or
call to clinic

30 s (monthly periodic EGMs)

All memorized episodes

Alerts fully configurable online

Automatic RV and LV
thresholds (only Lumax
500/540)

Wireless PMs

Medtronic CareLink™

Radiofrequency

Analogue phoneline

Stationary

Scheduled FU; Alert events

Yes

Yes
SMS, e-mail

LED indicating normal status or
call to clinic

10s

All memorized episodes

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

Optivol® lung fluid status alert

Configurable red and yellow alerts

Boston Scientific
Latitude™

Radiofrequency

Analogue phoneline

Stationary

Scheduled FU; Alert events

Yes

Yes
Fax, phone

Automatic text and audio
messages

10s

All memorized episodes

Optional wireless weight scales
and BP cuffs

Configurable data transmission
to associated caregivers

Configurable red and yellow
alerts

Electronic health record data
export capability

St Jude Merlin.net™

Radiofrequency

Analogue phoneline

Stationary

Scheduled FU; Alert events

Yes

Yes

Fax, e-mail, SMS

LED indicating call to clinic, automated

phone calls

30s

All memorized episodes

Alerts fully configurable online

Possibility of sending automated phone

calls to patients

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




Gathering of data

Infermation can' bergathered manually:
Using Wand or autematically: using wikeless
technoelogy

Data Is theni fiorwarded! to a central
database

Infermation can: be Viewed via' al SEcue
Web pade

Clinician can be informed by text, fax or:
emalil




Data gathered firom device

Battery and lead infiermation
Programmed parameters
Current EGM

Episodes-list and EGIVMS
Tihreshold tests
Intrinsic.amplitude

Patient specific alerts
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Medtronic Quickiook and Heart
faillure management:

‘% Medironic Quick Look
Device: EnTrust® Serial Number: Dale of Interrogation:  -Feb-2007 16:08:52 Mmﬂi‘ Cardiac C ®
c Compass

Patient: Physician:

Device: EnTrust® Serial Number: Date of Interrogation:  -Feb-2007 16:08:52
Patient: Physician:

Device Status 13-Jun-2006) Measured on:
Battery Voltage (ERI=2.61 V) 317V 24-Feb-2007
Last Full Energy Charge 7.9sec 13-Dec-2006

Atrial(5076) RV
Pacing Impedance 488 ohms 504 ohms 24-Feb-2007
Defibrillation Impedance RV=76 ohms 24-Feb-2007

Jul 2006 Sep2006  Nov2006  Jan2007  Mar2007  May 2007  Jul 2007
1 L 1 I 1 ! I 1 I

Programmed Amplitude/Pulse Width 3V/04ms 3V/04ms

Measured P/ R Wave 3mv 20mV 24-Feb-2007 ikl
Programmed Sensitivity 0.3mv 0.45 mV
Treated VINVF
Parameter Summary episodes/day
Mode AAl<=>DDD Lower Rate 60 bpm Paced AV 180 ms
Mode Switch 171 bpm Upper Track 130 bpm Sensed AV 150 ms
Upper Sensor 130 bpm

V. rate during VTA/F
(bpm)
—VF

Detection Rates Therapies

AT/IAF Monitor >171 bpm All Rx Off

VF On >200 bpm ATP During Charging, 25J, 35J x 5 VT

FVT OFF All Rx Off

VT on 171-200bpm  Burst(3), Ramp(3), 20, 35J x 3 ARG
hours/day

Enhancements On: AF/Afl, Sinus Tach

Clinical Status Since 24-Oct-2006 Cardiac Compass Trends (Jun-2006 to Feb-2007)
Treated

VF 0
FVT (Off)

e

Treated V. rate during AT/AF
(bpmy

VTIVF
VT @day)
AT/AF(Monitor)

Monitored ATIAF
VT (Off) (hréday)
VT-NS (>4 beats, »171 bpm) 3
SVT: VTVF Rx Withheld [
AT/AF 1
Time in AT/AF <0.1 hr/day (<0.1%) Patient

Aot
Longest AT/AF 2 hours (:r;'::/y)

% Pacing/day
Atrial

— Ventricular

M Mg/t
] 3y 1

M
A

Avg V. rate (bpm)
Day

Functional Last Week \ — Rignt ) y

Patient Activity 0.9 hr/day o i
T T

T T 17T . g e
JUI-O8 Sep-08 NoW0S Jan-OT MaroT May-0T JukoT

Therapy Summary Pacing (% of Time Since 24-Oct-2006) bt
Pace-Terminated Episodes AS-VS 44.5%

Shock-Terminated Episodes AS-VP <04% i VeV S
Total Shocks AP-VS 55.4%

Aborted Charges AP-VP <0.1% Heart rate variability
MVP On (ms)

OBSERVATIONS (1) A0 WM)‘\\,\A M MA L

- Patient Activity less than 2 hr/day for 17 weeks. T T T ¥ T T T T
Jul 2006 Sep2006  Nov2006  Jan2007  Mar2007  May2007  Jul 2007

Vedroric CareLink Network Confidental Patient Information 02-May-2007 16:27:07 e Sl e Coricental eeent Inomas b
Copyright © 2001-2006 Meditronic, Inc Page 1 i




Advantages ol remote device
monitering

Device

Automatic transmission ifi alert
active e.g.. l.ead! impedance
out of range

Battery voltage
Decreased intrinsic amplitude
[Deactivation off therapies

Atriall or ventricular
arrhythmias/ therapy.

Patient

Reduced! hoespitall appointments
Increased QOL

Greater reassurance

Moenitering andl management
ofF heart falure

Moenitoring andl management
Of arrhythmias

Scheduled or automatic
transmissions reduced non
compliance




Biotronik

Notification interval for I? Hays v]

Implant

ERI, EOS, Special implant status, Backup mode, VT/VF detection inactive, Emergency pacing
Prograrmnmer triggered message received

Lead

RA pacing impedance < | 250 v |ohm or > | 1500 ¥ ohm

Mean RA sensing amplitude < | 0.5 % | mv

RY pacing impedance < | 250 % |ohm or > 1500 % ohm
RV pacing amplitude: safety margin < | 1.0 % ¥ {only Lumax 500/540)
Minimnum RY sensing amplitude < my

LV pacing impedance < 250 % ohm or = | 1500 % ohm

Daily shock lead impedance < SEi v | ohm or = "100 v | ohm
Impedance of last shock < 30 % | ohm or >.[1IJD v | ohm

BradycardiafCRT

CRT pacing < i'_é'c]"_v %o

Atrial arrhythmia

Long atrial episode
Atrial monitoring episode detected
SVT detected

Yen. arrhythmia

VTL detected

VT2 detected

VF detected

Ineffective maximurm energy shock

Mean ven. heart rate = |90 % ppm
Mean heart rate atrest > 90 ~ | ppm
Atrial burden > |25 v | %

Mean VES /h >[50 +

SO0NEREEOO000SEEE|O00F || EEEEEEEEE|E S

Ven. episode with 2 or more started shocks

Ven. episode with acceleration of ven, rhythm

Ven. episode with acceleration of atr. rhythm below 500 v ms
Ven. episode with fulfilled ATP time-out criterion

Ven, therapy episode duration > | 2 min v

Ven, monitoring episode: | > S min v | duration

Periodic IEGM received

Medtronic

@Red Alerts

@ Electrical Reset

@ Low Battery Voltage Recommended
Replacement Time

@ Excessive Charge Time End of Semvice

@ Charge Circuit Timeout

@ F Detection/Therapy Off

@ Atrial Pacing Impedance Out of Range

@ Right Ventricular Pacing Impedance Out
of Range

@ Left Ventricular Pacing Impedance Out of
Range

@ Ventricular Defibrillation Impedance Out
of Range

@ SVC (HVX) Defibrillation Impedance Out
of Range

® AT/AF Daily Burden > Threshold

@ Fast Ventricular Rate during AT/AF

@ All Therapies in a Zone Exhausted

@ Number of Shocks Delivered in an
Episode

@ Pacing Mode DOO, VYOO, or AOO

@ Active Can Off without SVC

@ RV Lead Integrity

@Yellow Alerts

© Optivol Fluid Alert




Limitations of remote
MoNIteKINg

llechnoelegy andlthe elderly
Differences between manufacturers

Use off Iandline only. I Seme; Systems
Compliance wWith manualf systems

EXtrar paperwoerk when enrolling and
schieduling patients

T ransmission of unwanted! information




Case,; stuay: 1

5ol yearold Male

H/O M1, EF 15%, NSV

Insync ICD implanteadl 2004

Box chianged to Constita 2008
Tiransmitted due to device alarm



Initial transmission 18.7.09

OptiVol fluid incex is an accumulation of the difference hetween the daily and reference impedance.
I

Opivolfidingex 20

= OptiVol
threshold 160+
A

1204
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I/\f’q /‘I/’AA//\I/(]I/ T T T

0 il

Dec 2008 Feb 2009 Apr 2009 .:iun 2009 éug 2009 Oct 2009

> -
Thoracic impedance i

(ohms)
= Daily
= Reference

T
Dec 2009

>200 4

iaiity

5 5 8-
/\/-\/V\/"\/\/"\[v\ 405 T T T T T T T T T T
i Dec 2008 Feb 2009 Apr 2009 ujun 2009 A:ug 2009 Oct 2009

. 120
Frrr 1ttt 1T 1 1 1T 1" 804

Dec-08 Feb-09 Apr-09 Jun-09 Aug-09 Oct-09 Dec-09 L e

T
Dec 2009

Dec 2008 Feb 2000 Apr 2009 Jun 2009 Aug 2009 Oct 2009

T
Dec 2009




Case,; stuay: 1

Optivel abeyve threshold
Patient: currently: a little SOB

Recently returnedfrem holiaays in
Majorca

? Excessive, filuid intake
INOIaction taken- menitor patient




Repeat transmission 23.7.09

P = Program

I = Interrogate OptiVol fluid index is an accumulation of the difference between the daily and reference impedance.
= Remote

One or more
shocks/day

Treated VT/VF > -
episodes/day OptiVol fluid index l

= OptiVol
threshold 160+

Tk Lo o b wo i by Lok ool A /1/!/\ Wi /}/:

T T 0 T
ATIAF total minutesiday oo ec 2008 Feb 2000 Apr 2009 Jun 2009 Aug 2009 Oct 2009 Dec 2009

>200

V. rate during AT/AF

(bom) 180

max/day 1004 70 4

60

50

40 T T T T
ec2008  Feb2009  Apr2009

T L T
Jun 2009 A:UQ 2009 Oct 2009 Dec 2009

Patient activity 804
hours/day <40
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Case,; stuay: 1

Optivelfback to baseline

Patientiextremely: unwell and bed beund
for' past 6:days

Eamily diagnesed Withrswine fil afiter
returning firom: Majorca

Carelink prevented patient firom' attending
hospital




Case; Study: 2

82 yearold Male
Biotronic Lumax implanted 2007
H/OI' ICM, VF arrest, CABG, EF 35%

Automatic transmission due to: recurrent

episodes;off Vil over the past number of
days

Patient fieeling unwelllwhen contacted




Cardio Report
Home Monitoring Service

& BIOTRONIK

wsallance

fior life

Ton pacemaker clinic

BIOTROMNIK Service Center
Tel.: +49 30 58905 2440
Fax: +49 30 68903 2941

Report Patient I0: Acton, Francis

from O7-0ct-2009 | Implant / Implant SM:
11:34 Lumax 340 DR-T / 40403793

Patiant davice SM:
46801017

Holter

Holter - Episode list:

Ho. | Datection time

Pradataction
PP/RR

Pratermination
PPR/RR

25-5ep-2007 15:36:58

24-5op-2007 15:.02:59 ATP: 1

11797386

81/ 8i2

24-5ep-2007 0T.0£15 ATP: 1

217366

24-5ep-2007 043408 ATP: 1

> 1998 ] 347

1770 /1272
TREL ] 1442

24-5ep-200% 04:00:09 ATP:1

11457385

12827243

24-50p-200% 03:13:38 ATP: 1

1088 7387

1077 77078

23-5ep-2007 22:43:02 ATP: 1

V76 [ 367

IEIRG

23-5ep-2007 141855 ATP: 7

[ETES

1107 [ 1088

HZ
Predetection

Time [aecands|

23-5ep-2007 16:16:36 ATP: 1

T

133 /1336

23-Gep-2007 1414 VT1 ATP: 1

12981368

1034 /1035

23-5ep-2007 08:17:42 Tl ATP: 1

ETED

ik

23-5ep-2007 0T.07:05 W1 ATF: 1

= 19781 367

1307 11308

22-5ep-2007 161355 W1 ATP: 1

1087 /367

1320 /1319

22-5ep-2007 15:55:25 VT1 ATP: 1

11257367

1276 11273

15-5ep-2007 23:47:24 W1 ATP: 1

ETED

BETRE

15-5ep-200% 23:42:11 W1 ATF: 1

[EIED

TS

05-5ep-2007 08:45:31 At mon#oring Moaitaring cnly

HEEE EHEE R G E EEE R

30 /548

[FTEE]

22-Jul-2009 11:40-42 Periodic [EGM Manitaring only

R j—

JE— p—

Q= Jul-2009 11:26:-55 Follow-up

Z3-Apr-2007 11:40:42 Pericdic [EGM Momitaring only

T

ey

16-Apr-2009 120929 | Mr. mondoring Monitaring only

TS

[T

15-Apr-2007 15:19:02 | Follaw-up

19-Feb-2007 05:19:54 Atr. manitoring Monitaring only

07 [ 845

V2721

10-Feb-2007 10:18:10 Atr. manitoring Monitaring only

281540

753/ %51

23-Jan-2009 11:40:42 Periodic [EGM Monitaring only

R j—

JE— j—

07-Jan-2009 15:26:23 Foltaw-up

11-Diec- 2008 09:10:03 Ar. manstering Menitaring caly

27516

I

25-0ct-2008 11:40:-42 Pericdic [EGM Momitaring cnly

T

oy

19-Gop-2008 13,2805 | Foliaw-up

07-Gep-2008 14,7265 | Mr. mandoring WMonitaring only

1051 ] 104&

18-Aug-Z008 D8.08:34 Ar. manstering Menitaring caly

LdED

27-Jul-2008 00:40-43 Pericdic [EGM Memitaring cnly

py

Q- Jun-2008 10:07-19 Foltaw-up

28-Ape-2008 00.40:42 Periodic [EGM Monitaring only

JE— j—

27-Feb-2008 11:44.32 Folkow-up

27-Jan-2008 00:40:£2 Pericdic [EGM Memitaring cnly

ey

05-Dec-2007 11:39:48 Foltaw-up

Pregetection

Tima [secznda]



Case, stuay: 2

Patient had been admitted to: locall DGH 6on
2.2.9.00 withr Trrepoenin —Ve ehest pain amnd non
sustained Vi

Discharged withrcalcitimi and vitamin D tablets

Tiransmission noted firequent episodes off AP
terminated Vir since 22.9.09

D/W: Cardiolegist on call'and patient admitted to
BCH on 24.9.09

Commenced onrAmiodarone and discharged
after 4: days monitoring




Conclusion

Remote monitoring helped prevent the spread of
Infection and allowed rapidl treatment of patient
with' recurrent VI

Allows patients; to; be assessed andl treated from
the comfiort ofi their own Reme

Increases filexibility: of patient: review: clinics
Saves time and mMoney.

Increases patient: safiety: and Impreves quality, of
care
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