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% ADVANCES IN CARDIAC EXPERENCE
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PLACES™™  shock inefficace...
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% ADVANCES IN CARDIAC EXPERENCE

Predictors (Risk Score Points)

=Age <70
“Male sex

~Race
Black
Hispanic
Other

«Heart failure class
New York Heart Association Class 1l
New York Heart Association Class |V

+No Ischemic heart disease
*Renal dialysis
«Secondary prevention indication
+ICD type
Single-chamber device
Biventricular device

Inadequate Defibrillation Safety Margin (%)

(1 point)
(1 point)

(4 paints)
(2 points)
(1 point)

(1 point}
(3 points)

(2 points)
(3 points)
(1 point)

(2 paints)
{1 point)

of an Inad te Defibrillation Safety Margin Across Risk Scores
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Predictors of an Inadequate
Defibrillation Safety Margin
at ICD Implantation

Insights From the National Cardiovascular Data Registry

Comshark
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Adverse Dutcome Inadequate Defibrillation Safety Margin OR (95% CI) P value
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Pl_ ACE@ semone Reassessing Risk Factors for High Defibrillation
LA I Threshold: The EF-SAGA Risk Score and Implications

for Device Testing

MICHAEL J. SHIH. M.D., M.Sc.. SIDDHARTH A. KAKODKAR. M.D.. YOUSEF KAID, M.D..
JONATHAN L. HASSEL, M.D.. SANTI YARLAGADDA. M.D.. LOUIS F. FOGG, PH.D.,
CHRISTOPHER MADIAS. M.D., KOUSIK KRISHNAN, M.D..

and RICHARD G. TROHMAN, M.D., M.B.A.

From the Denartment of Medicine. Division of Cardioloosy. Electronhvsialogy, Arrhythmia and Pacomaker Sorvico,
MNumber of
variabiles 0 L 2 3 Aors
High DFT (#) 0 1 8 16 3 *1642 pazienti
Normal DFT (¥} 69 272 475 323 92
W WET A
10 *EF > 20 %, 98.7% NPV

«  Ejection Eraction less than 20%
+  Secondary preventon indication

. g:?;gr:;rm ars 37> 20%’ primary
. >t_3_ender. male e prevention, 99.3% NPV

«  Amipdarone use

Table Il
Independent Predictors of High Defibrillation Threshold

Percent liklihood af high DFT
b g 4= W -~ D WO

95% Cl for
1 Odds Ratio
o Standard Odds
0 1 1 3 P Characteristics i} Error Wald P-Value Ratio Lower Upper
Numdber of predictive variables Age —0.036 0.009 16.995 ~0.001 0.965" 0.949 0.981
Male gender 0.687 0.351 3.836 0.050 1.988 1.000 3.953
Ejection fraction —0.054 0.018 10.823 0.001 0.948" 0.918 0.8979
Secondary prevention 0.845 0.368 5.276 0.022 2.328 1.132 4.786
Amiodarone use 0.869 0.386 5.067 0.024 2.385 1.119 5.082
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Predictors of High Defibrillation Threshold
in the Modern Era

EDWARD F. LIN, M.D..* DARSHAN DALAL, M.B.B.S., Pu.D.,* ALAN CHENG, M.D.,*
JOSEPH E. MARINE, M.D.,* SAMAN NAZARIAN, M.D.,* SUNIL SINHA, M.D..* . 4.
DAVID D. SPRAGG, M.D..* HARIKRISHNA TANDRI, M.D.,* HENRY HALPERIN, M.D.,* 2138 pazienti
IIUGII CALKINS, M.D..» RONALD D. BERGER. M.D.. Pr.D..* GORDON I. TOMASELLI, M.D..*

and CHARLES A. HENRIKSON, M.1).* +

From the *Jolhins Hopkins Universily, Ballimore, Maryland; and: and 1Oregon Health and Science Universily,

Sirthondl, Claser *Margine sicurezza<10)J

Successful Modifications to Device Settings to obtain
an adequate safety margin in High DFT Patients (n=48)

Table V.

SVC Coil Added, 4

Multivariate Analysis of Significant Variables

Failed all Internal

Defibrillation, 4 Odds P Value P Value

Lead Ratio (Univariate) (Multivariate)
Repositioned, 2

Azygos Vein Coil Age 0.97 0.004 0.016

Added, 1 Nonischemic CM  2.03 0.036 0.402
Replaced with QRS interval 1.01 0.026 0.500
o LVEF < 0.25 2.89 0.013 0.010

(PACE 2013: 36:231-237)
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 Giovane eta

 Maschio, non caucasico

* Prevenzione secondaria

* Scompenso avanzato(lll-1V)

e Cardiopatia non ischemica

* Uso di cocaina o amiodarone

* Ventricolo sinistro molto dilatato
* Durata QRS

e LVEF<20-25%

Predittori di alta DFT
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Mean Difference

Mean Difference

Study or Subgroup _ Weight IV, Random, 95% CI _Year IV, Random, 95% CI
Bardy et al. 2.8% 1.40 [-4.54, 1.74] 1994 —
Gold et al. (1) 3.6% -2.30(-5.01,0.41) 1997 —_— ..

ARSI RGNS GE Gold et al. (2) 6.9% -1.40(-3.17,0.37) 1998 —
Manolis et al. 8.3% 0.90 [-0.65, 2.45] 2000 -T-—
Gold et al. (3) 3.1%  -2.30[-5.25, 0.65] 2000 —_—
Libero et al. 6.1% -1.80(-3.75,0.15] 2001 —

. . . . Schulte et al. 7.9% 0.40 [-2.00, 1.20] 2001 i B
Rinaldi et al. 5.2% -0.07 [-2.23, 2.09] 2003 i p—
Rub et al. 0.9% 4.30(-1.37,9.97) 2004 -
Lubinski et al. 7.7% -1.65(-3.29, -0.01] 2005 —
Gold et al, (4) 8.7% -0.,40 [-1.89, 1.09] 2007 —r
Varma et al. 2.0% -0.80(-4.61,3.01) 2008 —
Kutyifa et al 129% -1.80(-2.82, -0.78] 2013 —
Baccillieri et al. 13.6% 0.10 [-0.86, 1.06] 2015 -
Larsen et al. 10.3%  -1.10(-2.38,0.18] 2016 —
3 . 3 3 Total (95% CI) 100.0% -0.83 [-1.39, -0.27] <
Outcomes with single-coil versus dual-coil Heogmly Ta - 036 €~ 075,118 0¥ 3% by —

Tast for evarsil effect:X = 201 @ = 0.004) Favours dual coll Favours single coil

implantable cardioverter defibrillators:
a meta-analysis

Figure | Summary of the diffe s in defibri shold between dual-coil and single-coil ICD leads.

Nicholas Sunderland*, Amit Kaura, Francis Murgatroyd, Para Dhillon, and

Odds Ratio
Study or Subgroup Weight IV, Random, 95% Cl Year

Odds Ratio
IV, Random, 95% CI

Ellis ef al. 52% 0.41[0.05,354] 2012 —
Paul A. Scott Kutyifa et al. 55% 0.72[0.09,5.85] 2013 —
i Aoukar et al. 242%  041[0.15,1.12] 2013 —
Department of Cardiology, King's College Haspital NHS Foundation Trust, London, UK Hsu etal 201% 1.17[054 2.55] 2015 .
Larsen ef al. 249%  0.70[0.26,1.88] 2016 — =
Reaehed 18 Ocober 2016; edtoriol decison 20 December 2016; accepted 20 December 2016; online publish-chead-of peint 27 February 2017
Total (95% CI) 100.0% 0.74[0.45, 1.21] <
Heterogeneity. Tau? = 0.00; Chi? =2.94, df =4 (P =0.57); P —0% b - - §
Test for overall effect: Z=1.22 (P =0.22) 0.01 0.1 . 1 10 100
Aims Dual-coil implantable cardioverter defibrillator (ICD) leads have traditionally been used over single-coil leads due Favours single—coil Favours dual-coil
to concerns regarding high defibrillation thresholds (DFT) and consequent poor shock efficacy. However, accumu-
lating evidence suggests that this position may be unfounded and that dual-coil leads may also be associated with
higher complication rates during lead extraction. This meta-analysis collates data comparing dual- and single-coil Figure 2 Summary of the odds ratio of first-shock success with dual-coil and single-coil ICD leads.
ICD leads.
Methods Elec(.ronic daul_:xes were systematically feard\ed;:r random!z"td conw?lle;;ids (RCT) and nol.w-randonf\ized Hazard Radio rd Ralio
and results studies comparing single-coil and dual-coil leads. The mean differences in and summary estimates of the Study or Subgroup Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
odds-ratio (OR) for first-shock efficacy and the hazard-ratio (HR) for all-cause mortality were calculated using Kutyita etal 0.4% 0.01[048,1.73] 2013
random effects models. Eighteen studies including a total of 138,124 patients were identified. Dual-coil leads Aoukar et al 1.6% 1.05 [0:75: 1i47] 2013 _
were associated with a lower DFT compared to single coil leads (mean difference -0.83); 95% confidence inter- Hsu et al 90.1% 0.91[0.87,0.95] 2015 B
val [CI] —139—0.27; P =0.004). There was no difference in the first-shock success rate with dual-coil compared Larsen etal 7.8% 0.85[0.73,0.99] 2016 —
to single-coil leads (OR 0.74; 95%Cl 0.45-1.21; P=0.22). There was a significantly lower risk of all-cause mortality Total (95% CI) 100.0% 0.91 [0.87, 0.95] @
associated with smgle-co:l leads (HR 0.91; 95%C1 0.86-0.95; P < 0.0001). Heterogeneity. Tau® = 0.00; Chi® = 1.45, df =3 (P = 0.69); I’ = o%oes 037 ; 1:5 2

Conclusion

Thls rneta-analys«s sugests d’m single-coil leads have a marginally hlghef DFI' but that :hls mzy be cllmcally msng-
nificant as there appears to be no difference in first-shock efficacy when compared to dual-coil leads. The mortality
benefit with single-coil leads most likely represents patient selection bias. Given the increased risk and complexity
of extracting dual-coil leads, centres should strongly consider single-coil ICD leads as the lead of choice for routine

new left-sided ICD implants.

Test for overall effect: Z = 4.48 (P < 0.00001)

Favours single—coil Favours dual-coil

Figure 3 Summary of the hazard ratio for all-cause mortality with dual-coiland single-coil ICD leads.
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Shock waveform

Monophasic Biphasic
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Quando lo shock si rende maggiormente efﬂcace’

* Come scegliere la polarita per
ciascuna fase?

* Secondo | dati raccolti in
letteratura € presente una migliore
efficacia utilizzando come anodo il
coil VD

For 88% of the patients, RV as anode is the right choice

Study n

Schauerte et al, 1997 27
Shorofsky and Gold, 1996 26
Natale et al, 1995 20
Strickberger et al, 1995 15
Keelan et al, 1997 10
Keelan et al, 1997 12
Merged 110

% of patients

RV DFT Mean DFT RV+

(+)
11.1
11.1
16.3
9.9
6.6.
12

RV (-) reduction better Same

13.3
12.2
21.5
9.5
10.8
16.3

17%
9%
24%
-4%
39%
26%
16%

10 14
12 6
3 9
7 3
7 3
39 35
46% 42%
88%

RV-
better
3

2
3
0
2

10
12%
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" Forma d’onda bifasica - Teoria di M. Kroll

o | F.asc?:.catturare la maggior parte.dei PHASE 1 The first phase of an optimal shock
miociti allo scopo di depolarizzarli 00 captures a critical mass of heart cells.
contemporaneamentte

* Il Fase: Rimuovere le cariche residue sulle
cellule che potrebbero ricominciare una
nuova fibrillazione - Burping Theory

* Migliore efficacia di defibrillazione
impiegando energie minori rispetto alla
forma d’onda monofasica 0 ———— T TMEms)

60 T

40

20

VOLTAGE (% of Peak)
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PLACE@ Tilt e Widht
costante

|l TIL.T -é'definitFJ corr.le.il drop di voltaggio higher impedance
dall’'inizio alla fine di ciascuna fase.
Esempio: uno shock che ha come voltaggio /
iniziale del condensatore 200V ed un tilt di 5
65%, vorra dire che al termine della prima .
fase raggiungera un valore di [200- LA
(0,65x200)]=70V Yu,

* In una programmazione della forma d’onda lower
a DURATA costante, ogni fase verra troncata impedance
dopo una certa durata espressa in ms
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Risposta cellulare allo shock

Sulla base del modello rappresentato, la
cellula risponde allo shock incrementando il
suo potenziale 1007
Raggiunto il massimo potenziale, recuperalil
potenziale transmembrana a riposo

L'ideale sarebbe quello di far coincidere la
fine della prima fase con il picco della
risposta cellulare.

Quando la durata supera il picco della #
risposta cellulare, essa rappresenta energia

persa

The goal is to end the first phase of the shock AT THE PEAK of the Patient Response Curve.

80 +
60 v
40 —+

20 +

VOLTAGE (% of Peak)

» -

TIME (ms)
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Quando lo shock si rende maggiormente efﬂcace’

Monophasic durations for 110 uF

12.00 -
* Dal punto di vista pratico i valori della
impedenza di shock influenzano i valori di 10.00 -
energia rilasciati. Con I'utilizzo di '
elettrocateteri single coil i valori di
. — 8.00 +
impedenza tendono ad essere ®
generalmente piu alti %
* Ladurata ottimale di ciascuna fase varia tra S 6.00+
3.5 e 5ms -
* Spesso le case lasciano programmati valori Q 4,00 - — 5% tilt
di tilt al 65%. Spesso questo risulta essere
un valore sub-ottimale 200 - — Optimal
—50% tilt

0.00

L] L L) L)

0 10 20 30 40 50 60 70 80 980 100
Resistance (ohms)
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PLACE® Caso di shock inefficace (1/3)

* Paziente di 61 anni portatore di
CRTD dal 2003

* Si presenta al PS dopo aver
ricevuto 6 shock inefficaci su
episodi di tachicardia ventricolare.
Aritmia termina per fortuna
spontaneamente
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PLACE® ™™ Caso di shock inefficace (2/3)

1. Marker
2' Bipolare A. AutoGuadagno (10.0 mm/im\y)
3: Personalizz:Punta VD-VD-coil AutoGuadagno {3.0 mm/mV)

* L'ideale sarebbe quello |- -
unaformad’ondacon
alla costante di tempo |

* Determinarla non é po: |
possibile ottenere una

* Quali sono gli step?

Velocita di scorrime_nto. 100 mm/s

8 impulsi a 500ms (120bpm)

~|are il campo di
|azione tip-rv coil

Sl tempo dalla massima
| ne negativa a quella

- |e vedere a quale blocco
| ne:

| <1< 75 ms TYPICAL (block 1)
—— 40ms FASTER (block 2)
e 1>75ms SLOWER (block 3)
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Co e
PLACEE Caso di shock inefficace (3/3)

Optimized Millisecond Waveforms

 Dalla tabella di Kroll, Block 1 Block 2 Block 3
appartendendo al blocco tipico, Typical patient (r=35ms) (r=25ms) (r=4.5ms)
avendo ottenuto un valore di 72 P1 g R4 Pt b AL
ms, abbiamo scelto periodi R (Q) (ms) P1tit (ms) P2 tilt (ms) (ms) (ms) _(ms)

T . 30 | 30 63% 30 63% S0 25 e 35
suggeriti delle fasi di 3,5ms 34 | 35 64% 35 64% 30 20 40 40
38 | 35 60% 30 55% 30 20 40 40

 Test di induzione eseguito con 42 | 40 61% 35 57% 35 20 40 45

SUCCESSO 46 | 40 58% 30 48% 35 20 45 45
50 | 40 55% 30 45% N BSOS

54 | 45 57% 30 43% 39 20
58 | 45 54% 30 40% 40 20
62 | 45 52% 30 38% 40 20
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Conclusioni

* La possibilita di determinare la durata delle fasi di uno shock, puo essere una valida soluzione alternativa
per quei pazienti che presentano alte soglie di defibrillazione.

» L’efficacia o meno di uno shock € un aspetto sicuramente multifattoriale che dipende dal paziente e dai
parametri elettrici che compongono un sistema ICD
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Conclusioni (2)

* Riposizionamento dell’elettrocatetere vicino al setto/apice?

e Polarita inversa, cambio vettore di defibrillazione, cambio
forma d’onda, esclusione del coil in vena cava superiore.

* Dispositivi a piu alta energia di shock

e Coil o array sottocutaneo

* Dispositivo in tasca pettorale sx, piu alto piu posteriore nel
caso di SICD

* Opzioni non tradizionali: cateteri epicardici (pericardici),
vena azygos, toracotomia, trans atriale.
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