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Cardiac Implantable Electronic
Devices

Pacemaker

Battery Brady Detections
"] Capacitor Brady Therapies

Low Voltage AT/AF Detections
["] High Volage I"| AT/AF Therapies
Asystole I"| VT/VF Detections
Heart: Failure | VT/VF Therapies
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Cardiac Implantable Electronic
Devices

ICD

Battery Brady Detections
Capacitor Brady Therapies

Low Voltage AT/AF Detections
High Vottage AT/AF Therapies
Asystole VT/VF Detections
Heart Failure VT/VF Therapies
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Cardiac Implantable Electronic
Devices

ILR

Battery Brady Detections
"] Capacitor ["] Brady Therapies

"] Low Voltage AT/AF Detections
"] High Voltage [7] AT/AF Therapies
Asystole VT/VF Detections
"] Heart Faiure ] VT/VF Therapies
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Cardiac Implantable Electronic

Devices
Trends

|ICDs: Expanding Indications for

implantation

Pacemaker: Increasing co-morbid
conditions
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Expanding Indications

2006 ACC/AHA/ESC Guidelines for Management of Patients with

Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death.
Circulation. 2006;114:1088-1132

2008 ACC/AHA/HRS Guidelines for Device-Based Therapy.
Circulation. 2008;117:2820-2840

2013 ACC/AHA Guideline for the Management of Heart Failure.
Circulation. 2013;128:e240-e327

2013 ACC/AHA Guideline for the Management of ST-Elevation Myocardial
Infarction. Circulation. 2013;127:e362-e425
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Expanding Indications

2014 HRS/ACC/AHA Expert Consensus Statement on the Use of

Implantable Cardioverter-Defibrillator Therapy in Patients Who Are Not

Included or Not Well Represented in Clinical Trials
Circulation. 2014;130:94-125
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Charleston Comorbidity Index
pacemaker population

1993 2009
CCl >2
A" 14.1%
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Device Interrogation

Device Clinic:

Clinical and Technical Effectiveness

Safety and Education
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Device Interrogation

Clinician:

Clinical Effectiveness

Impact on co-morbid conditions
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Assessing Clinical effectiveness

EGM displayed at 25mm per second

Onset

Presenting rhythm
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Assessing Clinical effectiveness

EGM displayed at 25mm per second

Onset

Presenting rhythm
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Assessing Clinical effectiveness

Settings (Parameters)

LRL - MTR
Paced AV Delay
sensed AV Delay
LV Offset

41,41, 41 Jx6
41J.41J, 41 Jxd
DDD - BV

70 - 130 ppm
180 - 180 ms

120 - 120 ms

0 ms
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Assessing Clinical effectiveness

Intrinsic amplitude (mV)

P wave: measurement of
intrinsic atrial signal

R wave: measurement of
intrinsic ventricular signal
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Shock

Assessing Clinical effectiveness

EGM displayed at 25mm per second
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Assessing Clinical effectiveness
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Assessing Clinical effectiveness

Lead status:
Fracture Insulation breach

Threshold

Impedance
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Assessing Clinical effectiveness

L ead status:

Lead chatter
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Assessing Clinical effectiveness

Observations:
Arrhythmia events
Percent paced
Histogram
Red alert conditions

&%, AMERICAN
i § COLLEGE of
Rk CARDIOLOGY




Assessing Clinical effectiveness

Observations:

Arrhythmia events

* Correlate clinical symptoms to arrhythmia
occurrence

» Assess response to antiarrhythmic therapy
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Assessing Clinical effectiveness

Observations:

Arrhythmia events

« Determine severity of arrhythmia vis-a-vis need for
intervention

 Minimize ICD shocks
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Minimizing ICD Shocks

Stud Relative Risk Weight <6
W (95296 Confidence Interval) ((random effects

EMPIRIC o.82 (0.49, 1.38) 11.01

PREPARE 0.56 (0.37. 0O.84) 17.98

RELEWVANT i 0.98 (0.20, 4.76) 1.19

MADIT-RIT delay o.es -38, 1.11) 10.6<4

MADIT-RIT high rate ——————— o a8 27, 0.87) s8.83

ADWVANCE 111 - o.87 S0, 1.25) 21.67
—_——

PROWVIDE 0. 7S Sa, 1.03) 28.68

Owverall (I2 = 0%, 9526 Cl 0% to 75°6) ’ 0. 70 (0.59, 0O.84) 100.00

L T
-1 L
< Favors T herapy >
Reductiomn
Programming

Stud Relative Risk Weight <o
e (952 Confidence Interval) (random effects

EMPIRIC o.82 (0.49, 1.38) 1T4.51

MADIT-RIT combined 0.S7 (0.36,. 0.89) 1T9.14

ADWVANCE 1IN B 0.87 (0.60,. 1.25) 28.56
PROWVIDE — | o.7TS (0O.S54, 1.03) 3IT. 7O

Owverall (12 = 026, 952 Cl 0% to 7995) ’ oO. 74 (0.61, 0O.91) 100.00

oO.1 10
Favors T herapy
eduction
Programmiing

Vern Hsen Tan et al. Circ Arrhythm Electrophysiol. :
2014;7:164-170 (% Eglljﬂggrjf
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Minimizing ICD Shocks

Conventional programming Therapy reduction programming?
VF detection: 1 sec VF detection: 60 sec
VT detection: 2.5 secs VT detection: 6 - 12 secs
12 of 16 30 of 40
SVT discrimination: 188- SVT discrimination: 188-230
200

ATP therapy: 188-200 bpm  ATP therapy 188-230 bpm

2015 HRS/EHRA/APHRS/SOLAECE expert consensus stateme,gt on optimal implantable Ve MabdAEW
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INCIDENCE Appropriate and Inappropriate Shocks

Appropriate Shock Inappropriate Shock

30%
25%
20%
15%
10%

5%

0%

2008-2013: Shock reduction strategies: extended
shock only delay, high rate, discriminators, ATP

Daubert JP, et al. JACC 2008; 51:1357-1365. )
Bardy GH,et al. SCD-HeFT. NEJM 2005; 352;3:225-237. Wilkoff B, et al. JACC 2008; 52:541-550 &%, AMERICAN
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Assessing Clinical effectiveness

Observations: Percent paced
e Minimizing RV pacing

FPhysioclogic WVentricular T < HR [959%a &I

26110 4015 = 0.54 [0.33,0.89

224/1094 I6F/MAa7a 0.8 [0.68.0.95

35203 38,204

0.91 [0.57.1. 44

Q81012 1111009 o888 [067.1.16

——
21 7/1014 270/996 —.— : 079 [0.66.0.94
S

E00WV3a433 826/3 798 0.8 [0.72,0. 89

Association: chi—square=17.71 p=2.6=—05
I
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Healey, et al. Circulation. 2006;114:11-17.pF, %, AMERICAN
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Assessing Clinical effectiveness

Observations: Percent paced
e Minimizing RV pacing

HR [952e C1]
0.66 [0.44,0.99]
soo1094a 71 0.92 [0.81,1.05]

32203 . 0.94 [0.58,1.52]
zZoov1014 4 1 0.97 [0.8,1.18]

LUKPACE Iaz1012 | 1.01 [O.88.1.16]

Owverall 10543433 1247/3798 1 0.95 [0.87.1.03]

Association: chi—square=1.72 p=0.19

Healey, et al. Circulation. 2006;114:11-17. Pty EEESEIEENf
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Effect of pacing mode on incidence of stroke 3/ CRRDIOLOGY




Assessing Clinical effectiveness

Observations:

Percent paced
e Minimizing RV pacing

Loss of Back-up
. : &1 % AMERICAN
Courtesy of Medtronic Inc conduction V-pace EV™ B COLLEGE o f
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Assessing Clinical effectiveness

Observations:

Percent paced

« Maximizing BiV
pacing

Prior to Last Session
04-Feb-2016 to 05-May-2016
91 days

ASVS 0.3%
ASVP 5.8%
AP-VS 1.8%
APVP 52.2%

Total VP* 89.3%
VSR Pace 1.8%
Vs 5.9%

CRT Pacing
Bi.v 95.4%
LV 0.0%

* Total VP may decrease 1% to 2% due to perodi

2015 HRS/EHRA/APHRS/SOLAECE expert consensus statement on optimal
implantable cardioverter-defibrillator programming and testing

Since Last Session
05-May-2016 to 04-Aug-2016
91 days

<0.1%
1.6%
2.1%
96.3%

89.5%
1.9%
8.5%

94.8%
0.0%

otivCRT sensing.
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Assessing Clinical effectiveness

servations:
ung impedance e

ptiviol 2.0fluid index is an accumulation of the difference between the daily and reference impedance.

e OptiVol featureis an additional sourcecofinformation for patient managementand does notreplaceassessments that are part of
kndard clinical practice. Mote: The OptiVol thresholdand observations are not availablefrom the Medtronic Carelink Network.

ve v rate
luid index

Reference
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Assessing Clinical effectiveness

Observations:

Histogram provides a quick look at
median and range of HR

b,

=30 &0 70 90 110 130 150 170 190 210 230=250
Fate (bpm)
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Assessing Clinical effectiveness

Observations: Need for rate response

% of Time

Atrial
%o of Time

\Ventricular
%o of Time

KNoB DB o
[=J0 = = T = N =]
I |

o

Prior to Last Session
07-Feb-2011 to 12-May-2011
94 days

ASVS
ASVP
APVS
AP-VP

2%to 5% of AS may be due to FFRW

rrrrrrrrrrrrrrri
40 6O 80 100 120 140 160 180 200 220-
Atrial Rate (bpm)

Since Last Session
12-May-2011 to 11-Aug-2011
91 days

2%to 5% of AS may be due to FFRW

[N A =
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<40 B0 20 100 120 140 160 120 200 220>
ventricular Rate (lpm)

=
T It T T T T T T T TTT1
<40 B0 B0 100 120 140 160 120 200 220>
Wertricular Rate (bpm)

Diagnose chronotropic
incompetence

Correlate with activity
level
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Assessing Clinical effectiveness

Voltage: battery status

Battery Implant Date:
Longevity: 5.3-8.7 yrs
W, s,
~ERI > 21 Battery Current
Remaining Capacity to ERI

May 12, 2016

301V
100.0 ppm
12 uA
>95%
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Assessing Clinical effectiveness

Evaluation (final):

Appropriate?

Normal function?
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And let’s not forget the patient

Pocket appearance
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And let’s not forget the patient

Deactivating CIEDs in terminally ill patients

CRT non-responders

Life with a CIED
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Take away points

Device interrogation provides a myriad of data

A clinician’s focus
clinical effectiveness
Impact on co-morbidities
Qol issues
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