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CRT: “never-ending story” of NR pts ?

Percentage Non-responders to CRT
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As CRT was more widely implemented, it became
clear that even among pts with prolonged QRS,
approx. 30% of pts (up to 40%-50% in some studies)
do NOT achieve the expected clinical benefits.

Jaffe LM, Morin DP. CRT: history, present status, and future directions.
Ochsner J. 2014 Winter;14(4):596-607.

Daubert JC & al. Heart Rhythm 2012 (CRT consensus document)



CRT response: not “black or white”
o /’—I\ M Long-Term Prognosis After

Non-Responder = Non-Responder @ (hopeless)

(fortun. small % of pts)

. Non-Responder = Responder @ (good job!)

Responder = Super-Responder @ (great job!)

Absolute NR Non-Responder Responder Super-Responder




Likelihood to respond to CRT (big RCTs/registries)
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How to improve the profile of CRT response ?

MINIREVIEWS

Cardiac resynchronization therapy: Dire need for targeted

left ventricular lead placement and optimal device
programming

Pastromas S, Manolis AS. World J Cardiol. 2014,6(12)

Selection of Pts

CRT implant

Follow-up

N

Focus on pts’ FU: a
“DESPERATE” need for
customization



FU of CRT pts: the effects of optlmlzatlon
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Clinical Relevance Of Systematic CRT Device Optlmlzatlon I

Lunati M, Magenta G & al.
JAFIB 2014 Aug/Sep Vol. 7(2)
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Optimization based upon a hemodynamic sensor:
the SonR technology (atrial lead, SonRtip model, released Sept. 2011)

Sensor of GLOBAL MYOCARDIAL VIBRATION
(correlated with timings and amplitudes of Heart Sounds)

Sacchi S & al (Univ. Careggi, Florence, Italy). Hemodynamic Sensors in Cardiac Implantable Electric Devices:
The Endocardial Acceleration Technology. ) Healthcare Eng. 2013;4:453-64



Optimization based upon a hemodynamic sensor:
the SonR technology (atrial lead, SonRtip model, released Sept. 2011)

EA sensor mplanted
In the right strium

EA signal sent
to the device

for processing
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Sacchi S & al (Univ. Careggi, Florence, Italy). Hemodynamic Sensors in Cardiac Implantable Electric Devices:
The Endocardial Acceleration Technology. ) Healthcare Eng. 2013;4:453-64




SonR weekly automatic optimization of AVD/VVD

(based upon contractility)
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Sacchi S & al. (The Endocardial Acceleration Technology) ) Healthcare Eng. 2013;4:453-64

Delnoy PP & al. Europac. Foae -



Clinical validation: safety of the SonR system N
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99% complication-free rate @ 3M post-implant:
* n =1 atrial lead dislodgement 1-day after implant
(repositioned, OK)
* n = 0 serious adverse events or adverse events
related to the atrial lead

Over 1Y FU, SonR algo able to automatically reprogram
AVD & VVD in 97% of pts over >75% of weeks

Conclusion

In conclusion, the implantation of the SOnRup atridl lead & easy and
safe, Electnical performandes are adeguate and reman stable when
rmplanted in dfecent atrial target positions. The AV/VY optimization
dgorthm shows good performances for the majonity of patents and
therefore could offer a promsing automat tood to further improve
response rates 1o CRT.

Duncker D, Delnoy PP & al. Europace 2015 May [Epub ahead of print]

First clinical evaluation of an atrial haemodynamic sensor lead for automatic optimization of CRT




FU of CRT pts: the effects of optimization
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The combination of proper tools (hemodynamic sensor) together with a
frequent re-optimization associates with a very high clinical response rate
- this relationship must be PROSPECTIVELY confirmed ...
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CRT optimization with a
hemodynamic sensor (SonR)

Automatic CRT Optimization and Follow-Up

CLINICAL CASES

il '\!&}'ﬁl'li\S
VIASCIOLI Giosue, MD

liniche Humanitas Gavazzeni

JERGAMO (Italy)

 CASE 1: “When a patient is perfect”
* CASE 2: “When CRT is not enough ...”

e CASE 3: “SonR chameleon”



CASE 1: when a pt is perfect ...

® Female pt, 77 yrs old, SCD-HeFT ICD indication:

HF in NYHA class 3, OMT, LVEF 32%, Mitral Insufficiency,
ISCHEMIC etiology (CNGF feb 2013: monovasal disease)
ECG: QRS 145ms, LBBB, SR @ 77bpm

@ Clinical history / Co-morbidity:

Diabetes (Insulin-Dependant)
Systemic arterial hypertension
Poliomielitis in childhood

® Basal ECHOCARDIO:
LVEF 32% (LVEDV 62ml; LVESV 42ml)

LPEI 108 ms
Jet-Area MR 4.5cm?

@ Apr 2013: hospitalized for planned CRT-D implant



CASE 1: when a pt is perfect ...

Pre-implant ECG (F, 77 yrs); SR @ 77 bpm, LBBB




CASE 1: when a pt is perfect ...

IMPLANT  (april 2013)
CRT-D system equipped with SonR sensor

Contractility sensor, correlated with LV dP/dt)

RA: SonRtip in appendage
RV: Apex
LV: Postero-Lateral vein (mid portion)

SonR Weekly Automatic
Optimization = ON
(optimiz. AVD & VVD)

RA appendage: :_ _
SonR sensor Post-Lat vein (mid)




CASE 1: when a pt is perfect ...
Clinical variables during FU (2Y)

-mmm

Pre-CRT
M1 Il 125 100 No - No -
M3 | 130 100 No 1 Beta-Block No -
M6 I 125 100 No - No -
M12 I 125 100 No Thx optimization 1 ns-SVT -
M18 I 120 100 No - 1 ns-SVT -
M24 I 120 100 No - No -

Hemodynamic variables during FU (1Y)

LVEF (%) LVESV (ml) | LPEI (ms) mm
o 42 108 4.5 :

Pre-CRT

M12 66 104 1.6 -
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CASE 1: when a pt is perfect ...

How much did the SonR sensor work ?
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CASE 2: when CRT is not enough ...

@® Female pt, 69 yrs old, SCD-HeFT ICD indication:

HF in NYHA class 3, OMT, LVEF 29%, SEVERE Mitral Insufficiency (grade: 3+),
NON-ISCHEMIC etiology
ECG: QRS 140ms, LBBB, SR @ 80bpm

@ Clinical history / Co-morbidity:

Istero-annessiectomy
Breast K (surgically treated)

@® Basal ECHOCARDIO:
LVEF 29% (LVEDV 174ml; LVESV 124ml)
LPElI 101ms
Jet-Area MR 11.5cm?

@® Feb 2014: hospitalized for planned CRT-D implant



CASE 2: when CRT is not enough ...

Pre-implant ECG (F, 69 yrs); SR @ 80 bpm, LBBB

QRS 140ms




CASE 2: when CRT is not enough ...

IMPLANT (feb 2014)
CRT-D equipped with SonR sensor

RA: SonRtip in appendage; RV: Apex;
LV: Lateral vein (mid portion)

QRS during BiV pacing: 140ms

Weekly Automatic
Optimization SonR = ON
(optimiz.of AVD & VVD)

RA appendage:
SonR sensor

Lateral vein (Mid)



CASE 2: when CRT is not enough ...
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CASE 2: when CRT is not enough ...
Clinical variables during FU (1Y)

Pre-CRT IM 3+
M1 /11 140 95 No - No Palpit., astenia
M3 Il 120 99 No - No Astenia, fatigue
M6 Il 120 99 No - 2h AF Astenia
M8 I 120 99 No  Startlvabradine No Astenia
M9 /111 125 99 No - Chron. Incomp. Rate Resp. ON
M12 /1 125 100 No - No Astenia, depress.

Hemodynamic variables during FU (1Y)

LVESV (ml)

124
122

©

Pre-CRT
M12




CASE 2: when CRT is not enough ...

How much did the SonR sensor work ?
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“The guilty”: CRT does not impact on MlI 3+ ...
Pt hospitalized (apr 2015) for Mitraclip assessment

Pt in Warfarin due to presence of RA thrombi;
Indication to Mitraclip to be re-assessed after 6M



CASE 3: SonR chameleon ...

@® Male pt, 74 yrs old, SCD-HeFT ICD indication:

HF in NYHA class 3, OMT, LVEF 32%,
ISCHEMIC etiology (acute Ml Y-1982)
ECG: QRS 135ms, LBBB, SR @ 62bpm, AVB Il d. (Mobitz-2)

@ Clinical history / Co-morbidity:

abdominal aorta aneurysm;
claudicatio (legs arteriopathy)

@® Basal ECHOCARDIO:

LVEF 32% (LVEDV 193ml; LVESV 132ml)
LPEI 104 ms
Jet-Area MR 1.6cm?

@ Apr 2013: hospitalized for planned CRT-D implant



CASE 3: SonR chameleon ...

Pre-implant ECG (M, 74 yrs); SR @ 62bpm, LBBB

QRS 135ms




CASE 3: SonR chameleon ...
IMPLANT  (april 2013)

CRT-D system with SonR sensor |
‘ Lateral vein (Mid)

(contractility, correlated with LV dP/dt)

RA: SonRtip in free-wall; RV: medium-septal
LV: Postero-Lateral vein (mid portion)

RA (SonR):
free wall

Weekly Automatic
Optimization SonR = ON
(optimiz. AVD & VVD)




CASE 3: SonR chameleon ...
Clinical variables during FU (2Y)

-mmm

Pre-CRT
M1 I 120 97 No Thx optimiz. 3% PVCs -
M3 I 120 97 No - 3% PVCs -
M6 I 130 99 No - 1% PVCs -
M12 I 110 99 No - 1% PVCs -
M18 I 120 98 No - 2 nsVT; 2% PVCs -
M24 1 130 91 No - 1 nsVT; 8% PVCs -

Hemodynamic variables during FU (1Y)

LVEF (%) LVESV (ml) | LPEI (ms) mm

Pre-CRT

M12 44 122 0.0 -
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CASE 3: SonR chameleon ...

How much did the SonR sensor work ?
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CASE 3: SonR chameleon ...

How much did the SonR sensor work ?
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Conclusions 'ﬁ

i

.The SonR Optimization algorithm Automatic CRT Optimization and Follow-Up
continuously works (weekly optim) =
to achieve a satisfactory response w

(in terms of contractility)

*|n selected pts the “therapeutic target” must
be focused from the beginning: CRT has to impact on the
“primum movens” of HF to be efficacious
(valvular disease, complex dyssynchrony, etc.)

* Optimal CRT settings may significantly change over long-
term FU after implant. Automatic tools allow to track
unexpected changes in pts’ individual needs



