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Topics Today

1. Important and impact of ICD in primary prevention
2. Risk stratification for ICD therapy
3. Appropriate use of ICD primary prevention therapy

4. Rarely appropriate co morbid for ICD primary
prevention therapy

5. 1.5 1CD indication



Common think of ICD primary prevention therapy

ICD Therapy Practice in South Asia

Most of the ICD’s implanted
are for Secondary Prevention

- SCA survivors and patients
with VT and low EF

-Very few lives are saved

Primary Prevention
is not Practiced

- Perception is that the primary prevention
population’s risk is not high enough to justify
the costand morbidity of ICD therapy




Important of Primary Prevention

Primary Prevention Patients have Similar Risk as Secondary Prevention Patients
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Impact of ICD in mortality

Reductions in Mortality with ICD Therapy
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Risk stratification for ICD therapy

* Incidence of SCD in unselected adult
population- only 2 per 1000 p/yr
* Currently : LVEF-1° factor for ICD

 LVEF- most consistent & powerful predictor of
all-cause & cardiac mortality in IHD & DCM

* Others : SAECG, ventricular arrhythmia,
T alternans, autonomic function, EP study



Standard ECG

* Prolonged QRS duration (usually 2120 ms) is independent
predictors of SCD

* Prolonged QTc (> 500 ms in long-QT synd) and familial short-
QTc (=300 ms) indicate an trisk of SCD

. Broad QRS - During Sinus Rhythm Significantly Increases Martality
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Wide QRS - Proportional Mortality Increase
¢ Vesnarinone Study1 (VEST study analysis)

® NYHA Class lI-IV patients

® Relative risk of widest QRS group 5x greater than narrowest




Invasive evaluation of SCD

» |[HD - inducibility of sustained VT during EPS
well-established marker of SCD
 Limitations-
— Relatively high number of false negative
— Non-inducibility of VT may not imply low risk
— DCM-value of EPS- controversial



LVEF and NYHA

LVEF- most consistent & powerful predictor of all-cause &
cardiac mortality in IHD & DCMP

NYHA- Despite subjective, imprecise- simple bedside
potent risk-stratification tool

Degree of NYHA class- Not linearly related

NYHA classes Il & Il - much more likely arrnythmia than
class IV

Pts with NYHA IV - tmortality from progressive pump failure

Primary prevention ICD trials have excluded pts with NYHA
Y




LVEF and SCA risk
@ Risk of SCA Increases 6 times with a Depressed EF

Risk of SCA increased 6 times
with a depressed EF
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Important of NYHA

NYHA II m HF NYHA I

1 Other
SCD

(N = 103)




How High is the Risk for SCA in Primary Prevention Patients?

NYHA Class I/l patients with LV dysfunction
have a 35% risk of SCA over 5 years
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2013 ACC/AHA Device Therapy for

i

4N

Stage C HFAEF

ICD therapy is recommended for primary prevention of SCD
to reduce total mortality in selected patients with
nonischemic DCM or ischemic heart disease at least 40 days
post-MI with LVEF of 35% or less, and NYHA class Il or lll
symptoms on chronic GDMT, who have reasonable
expectation of meaningful survival for more than 1 year.

CRT is indicated for patients who have LVEF of 35% or less,
sinus rhythm, left bundle-branch block (LBBB) with a QRS
duration of 150 ms or greater, and NYHA class I, lll, or
ambulatory IV symptoms on GDMT.



Device Therapy for Stage C HFEF

NEn

(cont.)

ICD therapy is recommended for primary prevention
of SCD to reduce total mortality in selected patients at
least 40 days post-MI with LVEF less than or equal to
30%, and NYHA class | symptoms while receiving
GDMT, who have reasonable expectation of
meaningful survival for more than 1 year.

CRT can be useful for patients who have LVEF of 35% or
less, sinus rhythm, a non-LBBB pattern with a QRS
duration of 150 ms or greater, and NYHA class
llI/ambulatory class IV symptoms on GDMT.



Recommendations for implantable cardioverter-defibrillator in patients with heart failure

Recommendations

Class?

Secondary prevention
An |ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a
ventricular arrhythmia causing haemodynamic instability,and who are expected to survive for >| year with good functional status.

Primary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA
Class II-Il),and an LVEF <35% despite 23 months of OMT, provided they are expected to survive substantially longer than one
year with good functional status, and they have:

* IHD (unless they have had an Ml in the prior 40 days — see below).

* DCM.

|CD implantation is not recommended within 40 days of an Ml as implantation at this time does not improve prognosis.

ICD therapy is not recommended in patients in NYHA Class [V with severe symptoms refractory to pharmacological therapy
unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation.

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals
and the patient’s needs and clinical status may have changed.

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a
bridge to an implanted device.

Ib
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HRS 2013 : Appropriate criteria for ICD
in ICM

Table 2.2. Post-Myocardial Infarction (>40 Days) With Ischemic Cardiomyopathy (Fig. 10)

Indication | Appropriate Use Score (1-9)
No Recent PCI or CABG (=3 Months)

NYHA Class
1 1
« LVEF =30% A (9) A (9)
« LVEF 31% to 35% A (9) A (9)

« LVEF 36% to 40% M (5)
« Asymptomatic NSVT

« No EPS

« LVEF 36% to 40%

« Asymptomatic NSVT

« EPS without inducible VT/VF

« LVEF 36% to 40%

« Asymptomatic NSVT

« EPS with inducible sustained VT/VF

Recent PCIl or CABG (=3 Months)

« No known pre-existing cardiomyopathy

« LVEF =35%

« Pre-existing documented cardiomyopathy

« LVEF =35% on guideline-directed medical therapy =3 months before PCl/CABG

« LVEF =35%

« Need for ppm post-revascularization (e.g., SSS, CHB, or other guideline-directed indications for permanent
pacemaker)

o LVEF 36%-40%

« Need for ppm post-revascularization (e.g., SSS, CHB, or other guideline-directed indications for permanent
pacemaker)

NOTE: grey shaded boxes indicate “not rated.”

A = Appropriate; CABG = coronary artery bypass graft surgery; CHB = complete heart block; EPS = electrophysiological study; LVEF = left ventricular ejection fraction; M = May Be Appropriate;
MI = myocardial infarction; NSVT = nonsustained ventricular tachycardia; NYHA = New York Heart Association; PCl = percutaneous coronary intervention; PPM = permanent pacemaker; SSS = sick
sinus syndrome; VF = ventricular fibrillation; VT = ventricular tachycardia.




HRS 2013 : Appropriate criteria for ICD
in ICM

( Post MI (>40 days) With 1
L Ischemic Cardiomyopathy J
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Figure 10. Primary Prevention: Coronary Artery Disease, Prior MI (>40 Days) With Ischemic Cardiomyopathy




HRS 2013 : Appropriate criteria for ICD
in DCM

Table 2.4. Nonischemic Cardiomyopathy (Figs. 11 and 12)

Indication Appropriate Use Score (1-9)
Treatment Since Diagnosis <3 Months
Newly Diagnosed Cardiomyopathy With Narrow QRS

NYHA Class
111
LVEF =30% M (4)
LVEF 31% to 35% R (3)
At Least 3 Months on Guideline-Directed Medical Therapy

NYHA Class

| 111

LVEF =30% A(7) A (9)

LVEF 31% to 35% A(7) A (9)

LVEF 36% to 40% M (4)
Recent Valve Surgery (i.e., Same Hospitalization or <3 Months) Which Included Incidental Bypass Graft

LVEF =35% A(7)
Need for pacemaker and LV function not felt likely to improve

Specific Etiologies

« Sarcoid heart disease

« Myotonic dystrophy

« Chagas disease

« Amyloidosis with heart failure

« Acute lymphocytic myocarditis
« Newly diagnosed (<3 months ago)

« Giant cell myocarditis

« Peripartum cardiomyopathy
« Persists =3 months postpartum

NOTE: grey shaded boxes indicate “not rated.”
A = Appropriate; LV = left ventricular; LVEF = left ventricular ejection fraction; M = May Be Appropriate; Ml = myocardial infarction; NYHA = New York Heart Association; R = Rarely Appropriate.




HRS 2013 : Appropriate criteria for ICD
in DCM

Nonischemic Cardiomyopathy:
specific Etiologies
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Figure 12. Primary Prevention: Nonischemic Cardiomyopathy, Specific Etiologies

Giantcell Peripartum CM,
myocarditis, persists >3 months
any LVEF post-partum

A = Appropriate; CM = cardiomyopathy; LVEF = left ventricular ejection fraction; M = May Be Appropriate; R = Rarely Appropriate.

Downloaded From: http://content.onlinejacc.org/ on 02/28/2013




Defibrillator Implantation in Patients with
Nonischemic Systolic Heart Failure

Lars Kagber, M.D., D.M.Sc., Jens J. Thune, M.D., Ph.D., Jens C. Nielsen, M.D.,
D.M.Sc., Jens Haarbo, M.D., D.M.Sc., Lars Videbzek, M.D., Ph.D., Eva Korup, M.D.,
Ph.D., Gunnar Jensen, M.D., Ph.D., Per Hildebrandt, M.D., D.M.Sc., Flemming H.
Steffensen, M.D., Niels E. Bruun, M.D., D.M.Sc., Hans Eiskjeer, M.D., D.M.Sc., Axel
Brandes, M.D., Anna M. Thggersen, M.D., Ph.D., Finn Gustafsson, M.D., D.M.Sc.,
Kenneth Egstrup, M.D., D.M.Sc., Regitze Videbazek, M.D., Christian Hassager, M.D.,
D.M.Sc., Jesper H. Svendsen, M.D., D.M.Sc., Dan E. Hafsten, M.D., Ph.D.,
Christian Torp-Pedersen, M.D., D.M.Sc., Steen Pehrson, M.D., D.M.Sc., for the
DANISH Investigators
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DANISH : Study Overview

In a randomized trial, more than 1100
patients with nonischemic heart failure
(left ventricular ejection fraction <35%) were
assigned either to receive or not to receive

an ICD.

At a median of 67.6 months, there was no
significant difference in mortality between

the two groups.

19 Had preexisting CRT

626 Had indication
for CRT

645 Underwent randomization

322 Were assigned
to ICD group

8 Did not undergo
ICD implantation
1 Died before
implantation
1 Had unsuccess-
ful implantation
6 Withdrew consent
11 Had ICD extracted
or deactivated

303 Had ICD throughout
trial

323 Were assigned
to control group

306 Remained without
ICD during trial
17 Underwent ICD
implantation
during trial
15 Had arrhythmia
2 Underwent
implantation at
physician request

471 Did not have indication
for CRT
471 Underwent randomization

234 Were assigned 237 Were assigned
to ICD group to control group

6 Did not undergo
ICD implantation
1 Had unsuccess-
ful implantation
5 Withdrew consent
19 Had ICD extracted
or deactivated

209 Had ICD throughout 227 Remained without
trial ICD during trial
10 Underwent ICD

implantation
during trial
9 Had arrhythmia
1 Underwent
implantation at
physician request

The NEW ENGLAND
JOURNAL o MEDICINE



Time-to-Event Curves for Death from Any Cause, Cardiovascular Death, and Sudden Cardiac Death.
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=25%
Estimated GFR
<73 ml/min/1.73 m?
273 ml/min/1.73 m2
NYHA functional class
I}
-1V
Heart failure duration
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Hypertension
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Yes
Diabetes
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Permanent atrial fibrillation
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Idiopathic
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Hypertension
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CRT
No
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HRS 2013 : Appropriate criteria for ICD
in genetic conditions

Appropriate Use
Indication Score (1-9)

121. | « Hypertrophic cardiomyopathy with 1 or more risk factors A(7)

122. « Arrhythmogenic right ventricular dysplasia/cardiomyopathy with no symptoms due to arrhythmia A(7)
Congenital Long QT Syndrome With 1 or More Risk Factors
123. | « Not receiving guideline-directed medical therapy M (6)

124. | « Receiving guideline-directed medical therapy A(7)

Catecholaminergic Polymorphic VT With Nonsustained VT (Without Syncope)

125. | « Not receiving beta-blockers, flecainide, or propafenone A(7)
126. | « Receiving beta-blockers A(7)

127. | « Not tolerating or breakthrough nonsustained ventricular arrhythmias on beta-blockers A (8)

Incidentally Discovered Brugada by ECG (Type | ECG Pattern) In the Absence of Symptoms or Family History of Sudden Cardiac Death

128. | « No EPS R (3)
129. | . Inducible VT or VF at EPS A(7)
130. | « No inducible VT or VF at EPS R (3)
Familial Dilated/Nonischemic Cardiomyopathy (RV/LV) Associated With Sudden Cardiac Death
131. | . Evidence of structural cardiac disease but LVEF >>35% A(7)
132. | « Normal ECG and echo but carrying the implicated gene M (6)
133. « LV non-compaction with LVEF >35% A(7)




HRS 2013 : Appropriate criteria for ICD
in genetic conditions

Genetic Conditions
L(Excludes Syncope and Sustained VT)J

v l l
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Figure 13. Primary Prevention: Genetic Conditions (Excludes Syncope and Sustained VT)

A = Appropriate; CM = cardiomyopathy; ECG = electrocardiogram; EPS = electrophysiological study; GDMT = guideline-directed medical therapy; LV = left ventricular;

LVEF = left ventricular ejection fraction; M = May Be Appropriate; Ml = myocardial infarction; NICM = nonischemic cardiomyopathy; NSVT = nonsustained ventricular tachy-
cardia; R = Rarely Appropriate; RV = right ventricular; SCD = sudden cardiac death; VF = ventricular fibrillation; VT = ventricular tachycardia.




HRS 2013 : Rarely appropriate
comorbidities for ICD

Rarely Appropriate
Comorbidities for Primary
Prevention Device Implantation

Life Advanced
expectancy psychiatric
<1 vyear impairment

290 yearsold IV drug abuse
with Class | HF {ongoing)

o ——

Y A A

Cognitive Class IVHF and not Unresolved Noncompliance
impairmentand no acandidate for infection with risk with medical
health proxy can be cardiactransplant, for hematogenous therapy and

identified CRT, or VAD seeding follow-up

Figure 14. Primary Prevention: Comorbidities (Rarely Appropriate Indications)




1.5 Prevention

1.5 Definition — .E

IMPROVE

SCA

A PP patient is considered to be in the 1.5 prevention
subgroup if they meet one or more of the following
conditions:

— Pre-syncope/Syncope

— Low LVEF (<25%)

— Frequent PVCs




1.5 Prevention

What is 1.5 Prevention? —

IMPROVE

1 T 20

__— 1.5

Prlmary Prevention with Symptoms

« NSVT

» Frequent PVCs, especially with different morphologies
* EF<25%

* Pre-syncope or syncope

N




1.5 Prevention

1.5 Criteria: Pre-Syncope/Syncope - 1

IMPROVE

SCA

Within the past 12 months:
e Pre-syncope/ dizziness/ lightheadedness, due to
suspected VT
e Syncope, due to suspected VT
Unexplained syncope or pre-syncope, after ruling out
these causes:
* Syncope, due to carotid sinus hypersensitivity
* Vasovagal syncope
* Syncope, due to bradycardia
e Syncope, due to SVT




syncope have high risk of SCA

* In syncope patients - incidence of SCD

* 45%, V/S incidence 12% in pts with no history of
syncope (p<0.00001)

. Patients with Syncope have High Risk of SCA

With no history
syncope (p<0.00001)"

-+

1 2 On = %
With history

Pre-syncope, of syncope

Syncope

Patient Population

45 9%

e S 0 5 10 15 20 25 30 35 40 45 50

Incidence of sudden cardiac arrest




2017 ACC/AHA/HRS Guideline for
the Evaluation and
Management of Patients With
Syncope

Developed in Collaboration with the American College of Emergency Physicians and
Society for Academic Emergency Medicine

Endorsed by the Pediatric and Congenital Electrophysiology Society

© American College of Cardiology Foundation, American Heart Association, and the Heart Rhythm Society



Inheritable Arrhythmic Conditions
Brugada Syndrome

Recommendations

|ICD implantation is reasonable in patients with
Brugada ECG pattern and syncope of suspected
arrhythmic etiology.

Invasive EPS may be considered in patients with
Brugada ECG pattern and syncope of suspected
arrhythmic etiology.

|ICD implantation is not recommended in patients with
Brugada ECG pattern and reflex-mediated syncope in
the absence of other risk factors.
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o Singapore Med J 2014; 55(4): 717720
doi:10.11622/smedj.201405

Clinical characteristics and treatment outcomes of
patients with Brugada syndrome in northeastern
Thailand

Pattarapong Makarawate!, mp, Narumol Chaosuwannakit?, mpo, Suda Vannaprasahts, v,
Wichittra Tassaneeyakul34, rhp, Kittisak Sawanyawisuth?:°>, mp, pPhD

Table Il. Clinical characteristics of the 79 symptomatic patients with Brugada syndrome, according to their clinical
presentations.

Characteristic No. (%) p-value

Sudden cardiac arrest (n = 65) Unexplained syncope (n = 14)
Age* (yrs) 44.17 + 8.80 46.00 + 7.37 0.322
Male gender 4 (98.5) 13 (92.9) 0.325
Familial history of sudden death 7 (26.2) 6 (42.9) 0.330
Spontaneous type | ECG 8 (73.8) 12 (85.7) 0.498
4
3 (4.

21.5) 2 (14.3) 0.723
6) 0 (0) 1.000

Residency region in Thailand 0.657
Northeastern
Northern
Southern
Central

Type 1 ECG with high intercostal leads
Type 1 ECG after sodium channel blockers

*Datais presented as mean £ SD. ECG: electrocardiogram

Makarawate P, et al Singapore Med J 2014;55(4):217-220




o Singapore Med J 2014; 55(4): 217-220
doi:10.11622/smed}.2014055

Clinical characteristics and treatment outcomes of
patients with Brugada syndrome in northeastern
Thailand

Pattarapong Makarawate?!, mp, Narumol Chaosuwannakit?, vo, Suda Vannaprasaht®, mp,
Wichittra Tassaneeyakul®4, pho, Kittisak Sawanyawisuth®®, mp, PhD

Table Ill. Treatment and treatment outcomes of the symptomatic patients with Brugada syndrome, according to their clinical
presentations.

Characteristic No. (%) p-value

Sudden cardiac arrest (n =65)  Unexplained syncope (n = 14)

Patients with ICD 64 (98.5) 12 (85.7)
Patients with appropriate ICD treatment 21(32.3) 4 (28.6)
Patients with complication after ICD treatment 4(6.2) 3(21.4)
Death 0(0) 0(0)

ICD: implantable cardioverter defibrillator

Makarawate P, et al Singapore Med J 2014;55(4):217-220




Short-QT Syndrome

COR LOE Recommendation

|CD implantation may be considered in patients with
short-QT pattern and syncope of suspected arrhythmic
etiology.
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Long-QT Syndrome

Recommendations

Beta-blocker therapy, in the absence of contraindications,
is indicated as a first-line therapy in patients with LQTS
and suspected arrhythmic syncope.

|CD implantation is reasonable in patients with LQTS and
suspected arrhythmic syncope who are on beta-blocker
therapy or are intolerant to beta-blocker therapy.




Catecholaminergic Polymorphic Ventricular Tachycardia

COR LOE

Recommendations
Flecainide is reasonable in patients with CPVT who
continue to have syncope of suspected VA despite beta-
blocker therapy.
ICD therapy is reasonable in patients with CPVT and a
history of exercise- or stress-induced syncope despite use
of optimal medical therapy or LCSD.

Rhythml T1 103 mm- m
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Early Repolarization Pattern

COR LOE Recommendations

|CD implantation may be considered in patients with early
repolarization pattern and suspected arrhythmic syncope
in the presence of a family history of early repolarization
pattern with cardiac arrest.
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1.5 Prevention

What is 1.5 Prevention? —

IMPROVE

1 T 20

__— 1.5

Prlmary Prevention with Symptoms

« NSVT

» Frequent PVCs, especially with different morphologies
* EF<25%

* Pre-syncope or syncope

N




SCA risk in NSVT and frequent PVCs

. Post MI, Depressed EF Patients with Non-Sustained Ventricular Tachycardia
(NSVT) and/or PVCs have Higher Risk of SCA

Survival significantly decreased
with >10PVCs/hour

[4 MUSTT w, LVEF < 40%, NSVT, inducibla VT at EPS

B MADITI wt, LVEF < 0% _LV Dysfunction Patients

32% 1.0,
Non

Sustained
VT (NSVT)and
[ or Frequent
PVCs

.54

2% 20% ' b

10%

6% i B
4 _ Mo PYEs
j 1-10 PVEs/h
| - » PVBs/h

1 Year 2 Years 3 Years 5 Years

Survival

% Arrhythmia-related sudden death

Control groups in MUSTT® and MADIT-1I"* Studies
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Conclusions

Important and impact of ICD in primary prevention

Risk stratification for ICD therapy

Appropriate use of ICD primary prevention therapy
Rarely appropriate co morbid for ICD primary prevention

The SCA Risk in Primary Prevention Patients Increases

therapy e s e i
1.5 ICD indication

Syncope

EF<30%

Broad
(the lower the

QRS .
(Z120ms) . = EF, the higher
) the risk)

Non
Sustained
VT (NSVT) and/
or Frequent

Time from
M1 (the older
the MI, the

PVCs

--‘v‘

1.5 Prevention for SCA —

For Better Risk Stratification and Higher Therapy Benefit to Cost Ratio




Questions and Comments

» Thank you for your attention.




