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Introduction

» Cardiovascular diseases are the leading cause of death
and the fifth most common cause of illness worldwide.

Among cardiovascular diseases, the most common clinical
picture is the heart failure.

» Over the last 30 years, the prevalence of cardiovascular
diseases has declined. By contrast, the prevalence of HF

has risen.

Epidemiological data show that almost 50% of patients
die within five years






Disease Management: Major Elements/Goals

* Maximize evidence-based, high quality care through
standardized algorithms

* Multi-disciplinary team approach
» Patient education (empowerment)
- Seemless integrated care

- Close patient follow-up

- Frequent incremental treatment titrations

- Triage need for advanced therapies



Main issues

The delay in implementing a process of integration between the hospital
sector and that of General Practitioners

The poor communication among hospital specialists
The lack of continuity in the diagnhostic-therapeutic pathway
explain the:

- variability in the clinical approach to HF patients,
- the risk of inappropriate use of hospitalization (unwarranted admissions)
- the resulting burden on healthcare budgets

The objective of containing hospital healthcare expenditure, as expressed

in The National Health Service plan, can only be achieved through the
reorganization and integration of in-hospital/out-of-hospital services and
by outsourcing therapy




ACC/AHA Guidelines

American Heart
Association.

2005 ACC/AHA Guidelines: Class 1 Indications?

Initial Clinical Assessment Serial Clinical Assessment
“... Initial examination of patients “Assessment should be made at
presenting with HF should include... | each visit of the:
measurement of weight ...and «ability of a patient with HF to perform
calculation of body mass index ... routine and desired activities of daily
living.

— volume status and weight of the patient
“Short-term changes in fluid status are best assessed by measuring

changes in body weight --+” 2

1 Hunt, SA ACC/AHA 2005 Guideline Update for the Diagnosis and Management of Chronic Heart Failure in the Adult,
http://www.acc.org/qualityandscience/clinical/guidelines/failure/update/index.pdf, pp 9.
2 |bid. pg. 14.



Remote Patient Management

Heart rhythm society recommends that Cardiac Rhythm Management
(CRM) device manufacturers develop and utilize wireless and remote
monitoring technologies to:

- identify abnormal device behavior as early as possible;

- reduce underreporting of device malfunctions by determining the functional
status of an implanted device more frequently and more accurately

In the last years, the biomedical industry has focused its research
and development efforts in the development of ICD and CRT-D devices
that can be controlled remotely.

This new Disease Management tool allows distant monitoring of the
implanted patient (with ICD or CRT-D)



Number of implants in Italy:
From Eucomed
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*The number of ICD implantations increased 5-fold in 6
years (ALAC data, 2005)
‘Life expectancy is increasing
‘Number of follow-ups: every 3 months for each patients



Today’s Device Clinic is Paper Based

= A patient may return up to 4 times per yeatr.
= Clinician checks patient and device.

= Physician prints information on kinds of therapy delivered
and when.

= Reports are in several formats or sizes and are stored in
the patient’s record (folder of paper documents in the
physician’s office).



Challenges with Paper-Based Device Data

=1 Provides no method of easily searching or comparing
historical device information.

=1 Data not easy to collect, track, or retrieve.

=1 Data not easy to forward to other physicians for
analysis.



Remote Patient Management

New generations of RPM system also focus in the
control of vital clinical parameter of the patient such

as

-blood pressure (BP) and

-body weight (BW)
-QoL Questionnaire

f Summary U Events U Settings U Health Utonﬁwrepatiem\

Health Surnmary | Patient Syrmptormn Report | Heart Rate Variabilit

PATIENT SYMPTOM REPORT

) 07 Mar 2005
Question 09:12 PM

are you feeling unusually
fatigued?

Have you felt faint or dizzy over
the past few days?

Describe the swelling in your

YEs

several times

i d
ankles, legs, or abdomen over Inerease
the past few days naticeably
Describe your ability to wall ar

i i decreased
climb stairs over the past few noticeably

days

How many pillows did you sleep
with last night?

How often did you wake up rmore than a few
breathless last night? times

slept sitting up

14 Mar 2005
08:10 PM

ves

twice

remained about
the same

remained about
the same

3 or more

a few times

21 Mar 2005
08:15 PM

no
once

decreased
noticeably

decreased
noticeably

2

once

28 Mar 2005
06:30 PM

na

na

I had no swelling

no difficulty

none or 1

nong

04 Apr 2005
08:00 PM

yes
several times

increased
noticeably

decreased
noticeably

slept sitting up

more than a few
times




 Today the Latitude®system is the only remote patients management system
linked to an ICD or CRT-D device that is able to monitor both device

functionality and patient clinical parameters.
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Connecting Multiple Physicians

LATITUDE® allows multiple physicians to
participate in the care of the patient

e Heart Failure
Specialist

Implanting Physician

« Both physicians have access to the same patient record in
LATITUDE®

« Each physician maintains their own schedule and alert
“subscriptions”

« Physician will only be notified of alert conditions that they have
selected



LATITUDE® Patient Management consists
of 4 key capabilities

* Device
interrogation that
may replace some
in-clinic follow-ups

e Full interrogation,
including 10-
second EGM

* Designed to drive
clinic efficiency

Additional device
and patient

monitoring between

scheduled follow-
ups

Checks specific
device information
and heart health

Designed to impact
patient outcomes

On-demand
interrogation of
device (Clinic enables

feature via website)

Full interrogation,

including 10-second
EGM

Designed to impact
both efficiency and
patient outcomes

*Allows EPs &

Heart-following
physicians to work
together

*Wireless weight
scale and blood
pressure monitor
(aligned with
ACC/AHA
Guidelines)

*Symptom self-
report questions

(QOL)



Patient

Improvement in
health: the
system is adapted
to the patient's
condition.

Tranquility.
No unnecessary
examinations.

Greater
participation in
therapy choices.

Advantages

Electrophysiologist

Practical
efficiency.
Greater contact
with attending
cardiologist.
Availability of
significant
information.
Better

management of
information.

Attending
cardiologist

Ability to
personalize
therapy.

Better, more
precise
information.

Better patient
management.

Better
management of
information.

Clinic/
hospital

Better health and
management of
patients, leading
to:

fewer hospital
admissions;

fewer adverse
events;

shorter
hospitalization;

lower HF-related
costs




View of scheduled interrogations
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Print Reports Review Cormplete

Last Remote
Interrogation

Hart, Robert =

FREMNEWAL 3 4 Apr 2005
RF H215/600111

flbertson, Mivian ¥

REMEWAL 3 2 Apr 2005
RF HZ15/600110

Browenstien, Bernard

REMEWAL 3 10 Mar 2005
RF HZ15/6001085

My
Alerts

g

Cismiss Patient

Device
Status

A

Physician(s)

Graham, Pat M.D.

wiebb, Drana M.D.

Graham, Pat M.D.

Graham, Pat M.D.

Sched.

M

Tes

Tes

Disposition

Review Started

Review Started

Ready For Review

— Patients with scheduled interrogations appear on the “Patients

for Review” page, which serves as clinician’s work queue

— Comprehensive data, similar to data from the ZOOM

programmer

— Patient reports are PDF documents. Thus, they can be printed,
faxed, e-mailed or saved to your computer or EMR




Online Follow-up — Health Summary

View information about the patient and patient’s device

Review Summary e Ve e et

Alerts and Status | Leads | Battery | Rhythm ID

MY ALERTS: O Red, 1 Yellow

AV ai I ab I e L i n kS an d Tab S -,? Atrial Arrhythmia Burden of at least 6 hours in a 24 hour pericd on 08 Dec 2007 20:12. Reference Arrhythmia

Logbook within the Events tab for details.

o AI e rtS . patient/Equipment Information L) Health Summary
Patient Status Monitored Measure Most Recent Measurement
° M OSt rece nt E G I\/I Physician (Device) Graham, Pat M.D. Heanlivart Bale L
Implant Date 08 May 2007
44 Most Recent Presenting EGM: 19 Nov 2007
* Events D oas
4l Events
=) Battery
* Battery et o i el Y-
v ace:

VF Therapy 0 ® A 0%

 Lead
ea S One Year Remaining VT Therapy 0 B RV 98%
. Explant BOL VT-1 Therapy 0 & Lv 98%
o Settl n gS S u m m ary Patient-Initiated Interrogations on Atrial Burden > 48 hr 0

Since Last Remote Follow-up 0 AFib Therapy 0

« Patient Information . °

g Settings Summa

e Health Summary v 0bom 313,313 10xe

vT 180 bpm ATP 31),31),411x6

VT-1 160 bpm ATP 21],313,411x6

Reverse Mode
Switch

On



RED ALERTS:
\0 Urgent clinical event notifications

» Device battery has reached end of life (EOL)
* High or low shock lead impedance

» High or low shock lead impedance detected when attempting to
deliver a shock

» High or low right ventricular pacing lead impedance
« High voltage detected on shock lead during charge
 Tachy mode change due to magnet
e Tachy mode set to value other than Monitor + Therapy
» Possible device malfunction

« Device parameter error



Non-urgent alerts- Provides notification of potential health or device problem

— Battery
« Voltage was too low for projected remaining capacity

» Explant indicator reached

— Ventricular Pacing Leads .O
«  Low right ventricular intrinsic amplitude \

« High right ventricular intrinsic amplitude
e Low left ventricular intrinsic amplitude
e High left ventricular intrinsic amplitude
e Low left ventricular pacing lead impedance
< High left ventricular pacing lead impedance
— Atrial Pacing Leads
e Low atrial intrinsic amplitude
e High atrial intrinsic amplitude
* Low atrial pacing lead impedance
e High atrial pacing lead impedance
— Arrhythmias
«  Shock therapy delivered to convert arrhythmia (Ventricular)
e Accelerated arrhythmia episode (Ventricular)
e Atrial Arrhythmia Burden in a 24 hour period (>0, 0.5, 1, 3, 6, 12, 18, 24 hours)

- Patient triggered event stored



Non-urgent alerts- Provides notification of potential health or device problem

— Pacing
» Cardiac Resynchronization Therapy pacing (<50, 60, 70, 80, 85, 90, 95 %)
* Right Ventricular Pacing (>10, 20, 30, 40, 50 %)

— Weight (for patients with LATITUDE Weight Scales)

* Weight gain of at least 2.27 kilogram or greater change within 7 days or at least .91 kilogram or
greater per day average change over multiple days



Policlinico Casilino

- Male,

- Age: 58 aa

- CMPD,

- EF 32%0,

- Primary Prevention
- QRS 130 ms

- Short breathing
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Online Follow-up — Health Summary

Review Summary

Available Links and Tabs

o Alerts

» Most recent EGM * Weight

. Events * Blood pressure
 Mean heart rate

* Battery . Activity level

* Leads « HRV footprint

+ Settings Summary « SDANN

- Patient Information * Autonomic Balance

» Atrial Burden

e Health Summary



Online Follow-up — Heart Failure

Question

Feeling unusually fatigued?

Faint or dizzy over past few days?
Swelling over past few days

Ability to walk or climb past few days

Pillows used last night?

Woke up breathless last night?

06 Nov 2007
09:12 PM

Yes
Several times
Increased
Increased
Slept sitting up

More than few
times

13 Nov 2007
08:10 PM

Yes
Twice
Remained same
Remained same

3 or more

Few times

20 Nov 2007

08:15 PM
No

Once
Decreased
Decreased

2

Once

27 Nov 2007
06:30 PM

No

No
No swelling
No difficulty

None or 1

None

04 Dec 2007
08:00 PM

Yes
Several times
Increased
Increased
Slept sitting up

More than few
times




LATITUDE® Heart Failure Management

Weight

gl See values

Blood Pressure
Systolic

Diastolic

gl See values

Heart Rate
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Online Follow-up — Heart Failure

Health status review

Heart Rate

Max
Mean

Min

H See values

Respiratory Rate
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Median
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H See values

Activity Level

% of day active
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Heart Fallure Management Report

*Heart Failure Management Report AT e et —
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£ Event'-5- 08 Dec 2008 16:53. VT, V Rate: 159 bpm
Event -4~ 20 Nov 2008 1255, NonSusty, ¥ Rme: 173 bom

— My Alerts e oo T3 4 pato g 05 Aug 2806 1555

— Trends %:“m fg:- N
* Events et =" .
 Weight T B P _
« Blood Pressure I . -

[Facng Chamier = 4
LW Offst — me

 Activity Log — e e e
e Heart Rate e T

« SDANN . .

 HRV Footprint e L ———
» Autonomic Balance Monitor e et m
— Events e e
— Heart Rate Variability ——
— Histograms e s .7 o o 0.0 200

— Brady and CRT counters
— Battery settings

o kn afFlmea. B0 rghic el
L ELE]









Activity Log

Activity Log is a measure of the patient’s activity
automatically gathered by the device using the data provided by the

Activity Lsé.hepurt

—— accelerometer sensor (piezoelectric)

Activity Los - Table

Does not need to be in an adaptive-rate mode (DDDR or VVIR)

Date ?egcent active
ke . .
to gather information
27-JUN-2002 10.20
26- JUN-2002 8.73
25- JUN- 2082 10.56
24-JUN-2062 6.5
23-JUN-2082 10. 68
22-JUN-2002 8.59
21-JUN-2082 1421 (2]
26- JUN-2002 9.87
19-JUN- 2062 8.68
12-JUN-Zoe2 5.23
05- JUN- 2082 826
29-MAY-2002 11.04
22-MAY-2002 8.71
15-MAY- 2002 7.56
B8-MAY - 2002 9.26
01-MAY-2002 14.72
24- APR-2002 8.28
17-APR-2002 988
10-APR- 2002 9.7
03-APR-2002 8.32
27-MAR-2002 7.8
20-MAR-2002 12.42
13-MAR- 2002 9.77
06-MAR- 2002 9.38
27-FEB-2002 810
EB-200 9.25
13-FEB-2002 8.80
06-FEB-2002 1069
30-JAN-2062 16
23- JAN-2002 7.22
16-JAN-2002 800
©9-JAN-2002 6.45
I B2-JAN- 2002 5.989
26-DEC-2001 4.44
19-DEC-2001 2.19
12-DEC-2001 1.51

Any force of 50 milligravities (equivalent to standing from a seated position) or
greater will be counted in the TOTAL “Percent of Day Active”



Activity Log: clinical value

A Novel Method—The Activity Log Index—for
Monitoring Physical Activity of Patients With
Heart Failure

Veericheity A. Kadhiresan, PhD, Jc}seph Pastore, PhD, Ange|0 Avuricchio, MD, PhD,
Stefan Sack, mb, Annette Doelger, Bs, Steven Girouard, D, and Julio C. Spine”i, PhD,
for the PATH-CHF Study Group*

The American Journal of Cc:r.diohg:,f Vol. 89 June 15, 2002

Correlation Between Activity Log and 6'WD*
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Six-months HRYV trends
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CRT efficac

Average Heart Rate

12EI_HE-E!L]P’I: Rate

A g 196999

{48-

CRT Efficacy is indicated by

a decrease of Average Heart Rate



Cardiac R-R Variability

EIEIIEII'—S]:'FIM"II *hagn

CRT Efficacy is indicated by an increase of Variability

* SDANN is a way of measuring variability
* The biggest SDANN value is, the better it is for the patients



Balance Sympath/Parasymp

lal_flutnnum ic Balance Monitor

A4

JUH ALIG acT OEC FEE APR WED FRI  5UH  TUE
JUL =EF HOW JAH hAR bl THR  SAT  MOW

Autonomic Balance functions as a surrogate
measurement for LF/HF ratio

Low Frequency = sympathetic-parasimpathetic tone
High Frequency = parasympathetic tone

CRT Efficacy is indicated by a decrease of Automatic Balance Monitor



Experience in US

The LATITUDE™ system is the most rapidly-adopted remote
monitoring system in the U.S.[1] and represents a unique experience.

To date, 124,787[2] patients in the United States have been followed
up by means of the LATITUDE™ system.

Throughout the world-class service offered to 2,174 clinics,
representing 71,029 monitoring years[3] in 2008.

[l Data based on number of patients reported at three years post launch. Data of file.
[2I Active Patients with Wanded Devices: 63,578; Active Patients with RF Enabled Devices: 35,554. Analysis of aggregate de-identified
LATITUDE™ Patient Management system patient enrollments as of 03/10/09. Data on file.

Bl patient Monitoring Years is defined as the total number of days each patient was active in LATITUDE™ in 2008, converted into years.
[



Trials of home monitoring

A randomized trial of home telemonitoring in a
typical elderly heart failure population in North
West London: results of the Home-HF study

Aims Heart failure chiefly affects the elderly, with frequent emergency admissions. Telemonitoring can identify worsening
heart failure but previous randomized trials have enrolled selected patient populations. The Home-HF study
examined the impact of home telemonitoring on typical heart failure patients discharged from three acute hospitals
in Morth West London, UK.

Methods Fatients hospitalized with heart failure were randomized to telemonitoring or usual specialist care. Primary outcome

and results measures were days alive and out of hospital. Secondary outcome measures were number and duration of heart
failure hospitalizations, clinic visits, and quality of life. We recruited 182 patients. There was no difference in the
primary outcome measure in the two groups, but there were significantly fewer unplanned hospitalizations for
heart failure decompensation, and a reduction in clinic and emergency room visits in the telemonitoring group.
There was no statistically significant difference in the mean direct health service costs.

cancIUSiﬂn mivili= = _Il-I L I"' - d LY . = = e[ = -I () Wi= . = 'I L C] = d .. = L OTThE () al_'

specialist care, but reduces clinic and emergency room visits and unplanned heart failure rehospitalizations at little
additional cost. This method of disease monitoring may allow specialist services to increase the number of patients

under their care.

@ European Joumal of Heart Failure (2009) 11, 319-325

FURDPEAN doi:10.1093/eurjhflhin050

SOCIETY OF
CARDIOLOGY =



Trials of home monitoring

Home telemonitoring in heart failure
patients: the HHH study (Home or Hospital
in Heart Failure)

Aims

Methods

and results

Conclusion

The Home or Hespital in Heart fallure (HHH) study was a European Community-funded, multinational, randomized
cantrolled clinical triall conducted in the UK, Poland, and Italy, to assess the feasibility of a new system of home tele-
monitoring (HT). The HT system was used to monitor clinical and physiological parameters, and its effectiveness
(compared with usual care) in reducing cardiac events in heart fallure (HF) patients was evaluated. Measurerments
W patmnt—mnagcd

Fn:-m 2002 to 2004, 4&1 HF patmn'rs (agc H} Sc 11 Y RArs, M:w 'T’c' rk Hcar'r. Aﬁscr:atlc-n class 14 i ﬂ 6., Icﬁ. w:ntntular
ejection fraction 29 + 7%) were enrolled at 11 centres and randomized (1:2) to either usual outpatient care or HT
administered as three randomized strategies: (i) monthly telephone contact; (i) strategy 1 plus weekly transmission of
vital signs; and (iii) strategy 2 plus monthly 24 h recording of cardiorespiratory activity. Patients completed B1% of
vital signs transmissions, as well as 92% of cardiorespiratory recordings. Over a 12-month fallow-up. there was no
significant effect of HT in reducing bed-days occupancy for HF ar cardiac death plus HF hospitalization. Post hoc ana ly-

sis revealed a hctcrﬂgcnccn us effect of HT in the three countries with a trend towards a reduction of events in Italy

chrﬁc ar I-|-ns pital in Hcar‘t fallurvn mdu:atm that i If-manajzcd HT af cllnn:al and physu:ulnflcal paramctcrs 5 fcaslbln in

HF patients, with surprisingly high compliance. Whether HT contributes to a reduction of cardiac events requires

further investigation.

European Journal of Heart Failure (200%) 11, 312-318
EUROFEAN doi:10.109 3 ewrjhithfp022
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Estimation of the economic benefits
Clinical efficiency

In the management of heart failure Fa_‘rien’rs, remote patient management has
been shown to impact positively on clinical and economic endpoints.

‘Patients followed up by means of RPM have a 32% lower risk of hospital
readmission than those followed up in accordance with current standards(1).

*‘Mean at-rest heart rate and mean 24-hour heart rate in 70% of patients
undergoing hospital readmission increase during the week before
hospitalization(2).

Monitoring body weight has also proved useful in preventing readmissions(3).

1.Fleishman V, David IS. Remote Physiological Monitoring: Innovation in the Management of Heart Failure. New England Healthcare Institute, 2004.
2. Ellery S, PakrashiT, Paul V, Sack S. Predicting mortality and rehospitalizationin heart failure patients with home monitoring--the Home CARE pilot study. ClinRes Cardiol. 2006;95 Suppl3:11129-35. Review.
3. ChaudhrySI, Wang Y, ConcatoJ, Gill TM, KrumholzHM.Patternsof weight change preceding hospitalization for heart failure.Circulation. 2007 Oct 2;116(14):1549-54. Epub2007 Sep 10.



CONCLUSION

Remote patient management of HF patients implanted with CRTD
can help electrophysiologist and clinicians by several features

Latitude system - in pts with HF - gives us the possibility to have
many data about clinical status of our pts
(symptoms, weight, blood pressure, mean HR, HRV, activity log, etc.)
other than the classical informations about the occurrence of
arrhythmias (supraventricular and ventricular) and the device status



