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Methodology and Evidence Review

The recommendations listed in this guideline are, whenever possible, evidence based. An extensive evidence review wad fronddptil through
September2016 that included literature published through September 2018her selected references published throulyfarch 201Avere incorporated by
the writing committee. Literature included was derived from research involving human subjects, published in English,xatimMEDLINE (through
PubMed), EMBASE, the Cochraredriy, the Agency for Healthcare Research and Quality, and other selected databases relevant to this guideline. Key search
words included but were not liited to the following:accelerated idioventricular rhythradvanced cardiac life supporambulatoryelectrocardiography,
amiodaione,amyloidosisAntiarrhythmic drugsARNI; Angiotensin RecepteXeprilysin Inhibitorarrhythmias,arrhythmogenic right ventricular dysplasia,
atenolol,autonomic modulationbiomarkers CABGcardiac,catheter ablationgcardiac arrestcardiac arrhythmiacardiac catheterization, cardiac magnetic
resonance imagingsardiac sympathetic denervatiooardiac troponin, cardiomyopathy, catecholaminergic polymorphic ventricular tachyceatadilol,
choice behaviogoronaryartery bypass surgery, coronary stentyoablationdeactivation, decisiomaking,digoxin toxicitydilated cardiomyopathy, dilated
non ischemic cardiomyopathgissase managemenfor Procedurejrug induced arrhythmia, drug induced long @Tergency medical servicetectrical
storm, electrocardiography, electrophysiologic study, electrophysiologic techniques, electrophysiologicaleasiggncy managemengnd of life,
endocardiectomexercise tes C | 6 NEB Q afibrillaticn SlécdiriZheart arrestheart diseas, hemochromatosishemodynamically stable ventricular
tachycardia holter monitor, hypertrophicjmplantable cardiac monitoincessantjnfiltrative heart diseasgntervention,lamin a/cleft ventricular assist
device left ventricular reconstructioidocaine long QT syndromédgop recorderLV dysfunction, metoprolahonomophic,muscular dystrophies,
myoardial infarction/therapy myotonicdystrophy nadolol,natriuetic peptidespapillary musclepatient perspective, patient preferengegrcutaneous
coronary,polymorphicPolymorphous Ventricular Tachycardigemature ventricular contractionprocainamide, propranololpulseless electrical activity,
PVC induced cardiomyopathgsting ecgrenal denervationtesuscitation, risk stratificatiorsecondary preventiorshared decision makingptalol,spinal
cord stimulationsubcutaneous implantable cardioverter defibrillatssdden cardiac death, sudd death, syoope, tachycardiaprsades de poims,vagal
nerve stimulatiorventricular, ventricular arrhythmiasentricle extrasystoleventricular fibrillaton, ventricular premature complexggentricular tachycardia

Abbreviations:1° indicategprimary, 2°, secondaryAAD antiarrhythmic drugsACA, aborted cardiac arre®#CC, American College of Cardiol@g@4D, adult
congenital heart diseasé\CLS, advanced cardiac life suppA@sS, acute coronary syndrome; AF, atrial fibrillath'ddA, American Heart Associatigxivil,
acute myocardial infarction; ARVC, arrhythmogenic right ventricular cardiomyopafatrial stenosi&T, atrial tachyarrhythmiagyV, atrioventricular;
AVID antiarrhythmics versus implantable defibrillatg®B, keta blocker; BBB, bundle branch bloBBRV;Tbundle branch reentrantentricular tachycardia
BID, two times a day; BNP, brain natriuretic peptide; BP, blood pre®tgd3rugada syndrome; CA, cardiac arr€ABGgoronary artery bypass graft
CABGPATCHcoronary artery bypass graft patch ti@AD, coronary artery diseaseASHgardiac arrest study HamburGASScoronary artery surgery
study; CE, cardiac evenGHF, conggtive heart failureCHFSTASurvival trial of antiarrhythmic therapy congestive heart failureCl, confidence interval;
CIBIS Iardiac insufficiency bisoprolol study@IDSCanadian implantable defibrillatptCD cardiovascular implantable electronic devi€@MR, cardiac
magnetic resonancanaging COPD, chronic obstructive pulmonary disease; CPR, cardiopulmonary resuscitation; CPVT, catecholaminergic polymorphic
ventricular tachycardiaCRT, cardiac reshynchronization therap$, carotid sarcoidosis; CT, computed tomography; CV, cardiovasculaca@@iivascular
disease; CXR, chestay; DCM, dilated cardiomyopathiREFINITElefibrillator in nonischemic cardiomyopathy treatment evaluati@#T defibrillation
threshold; DINAMIT defibrillator in acute myocardial infarction trigddM1, myotonic d/strophy1; DM2, myotonic dystrophyDY$dystrophinECG,
electrocardiogramEDMD2EmeryDreifuss muscular dystrophy typeRF, ejection fractiorEFFORTLESECS evaluation of factors impacting clinical
outcome and cost effectiveness of thd@ EGM, electorgranEMD ,electromechanical dissociatipkP, electrophysiological; EPS, electrophysiologicdi/st
ERP, effective refractory peripESRD, end stage renal dised8dROVT StudyEura;ventricular tachycardia stugheDMT guidelinedirected
management and therapyGFR, glomerular filtration rate; HCM, hypertrophic cardiomyopattBl.P/T,heart center of Leipzig VT studyF, heart failure;
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HPSHisPurkinje systenHR, hazard ratio; HTN, hypertension; Hx, histbiy;His Purkinje conductiorate; ICD, implantable cardiovertetefibrillator; ICU,
intensive care unit; IDCM, idiopathic dilated cardiomyopatB investigational device exemptioiLR, implantable loop recorddRISjnsulin resistance
intervention after strokelV, intravenousKM, KaplasMeier; LBBB, left bundle branch block; LCSD, left cardiac sympathetic denerk&Bdie gadolinium
enhancementLQTS, long QT syndrome; LV, left ventrldlEAD, left ventricular assist devit&/EF, left ventricular ejection fraction;H.\Meft ventricular
hypertrophy;LVOT]left ventricular outflow tract MACE, major adverse cardiac eveViADIT multicenter automatic éfibrillator implantation trial; MAGIC,
magnesium in coronarie®)D, muscular dystrophyMI, myocardial infarctionMR, mitral regurgitation;MRI, magnetic resonance imagingT WA, microvolt
T-wave alternansMUST Tmulticenter unsustained tachycardia tid/A, not available; NICM, nonischemic dilated cardiomyopathy; NPV, negative predictive
value; NS, not significant; NSVT, nonsustained ventricular tachycardia; NYHA, New York Heart Association classifeatidaitioetNT-proBNP N-
terminal pro btype natriuretic peptideOHCA, oubf-hospital cardiac arresPTICoptimal pharmacological therapy in cardioverter defibrillator patients
OR, odds ratioPainFREE Rxggcing fast ventricular tachycardia reduces shock therapiARADIGNHF,prospective comparison of ARNI with ACEI to
determine impact on global mortality and morbidity in heart failure tfR(Cl, percutaneous coronary intervention; PE, physical examination; PES,
programmed electrical stimulation; PMapillary musclePMCD PerimortemCesarian Delivery’MCS, Perimortem Cesarian Secti®ltVT, polymmphic
ventriculartachycardiaPO, per osPROCATRarisian region out of hospital cardiac arrd®VC, premature ventricular contractiod®yRpulmonary valve
replacement QoL, quality of lifeRBB, right bundle branch; RBBB, right bundle branch HRE€ED rightardiac sympathetic denervatioRCT, randomized
controlled trials;RNAradionuclide angiograph\RR, relative risk; RRR relative risk ratio; RyR2, Ryanodinéaretge 2;SICD, subcutaneoumplantable
cardioverterdefibrillator; SACG, signal averaged EGBP, systolic blood pressu&CA, sudden cardiac arreSCD, sudden cardiac dea8CEHeFTsudden
cardiac death in heart failure trigbCS, spinal cord stimulatid®#D, structural heart disegs®MASH VBubstrate mapping and ablation in sinus rhythm to
halt ventricular tachycardigSND sinus node dysfunction; SQTS, short QT syndr&Tik;Hsurgical treatment for ischemic heart faijyrISTICHESurgical
treatment for ischemic heart failure extension sty@VT, supraventricular tachycard&YNTAXynergy between PCI with Taxus and cardiac surdeis,
torsades de pointesTIA, transient ischemic attack; TOF, tetralogy of Fallotyeatricular arrhythmiasyALIANTyalsartan in acute myocardial infarctipn
VANISHyentricular tachycardia ablation versus escalated antiarrhythmic drug therapy in ischemic heart tNdeB8e ventricular effective refractory period;
VF, ventriculafibrillation; VFL, ventricular flutter; VHD, valvular heart disease; VT, ventricular tachydéF@iaventriculaiachyarrhythmic eventsand WCD,
wearable cardiac defibrillator.
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Data Supplemenii.. Nonrandomized Trials, Observational Studies, and/or Registf@sHistory and Physical Examinatiap(Section 41)

from a registry cohort
with matched
controls.

Size 127,508 patients
with first episode of

syncope. Each subjec
paired with 5 age and
sex matched controls.

department with first
episode of syncope
between 1997 and 2009.
Exclusion criteria

Not specified

Study Acronym; Study Type/Design; Patient Population 1° Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)
Year Published & 95% CI)
Ruwald, et al. 2012 | Study type Inclusion criteria 1" endpoint: The incidence rates observed af
(1) Retrospective Patients hospitalized or | Incidence of syncopand higher than previouslyeported
22588456 observational study seen in emergecy associationsvith comorbidities and | and the age distribution of syncop

pharmacotherapy

Results:

Age distributon peaked at 20, 60,
and 80 ylIncidence was higher in
women in all age groups, although
the peak in the oldst age group
occurred K7 yearlier in menCVD
was present in 28% of the subjects
and drug therapy was being used b
48%. Theravas an association
betweenCVDand admission for
syncope, invesely related to age
0¢29 y(ORK5.8); 3049y (OR 4.4);
50¢79y (OR2.9), and>80 y(OR:
2.0). Cardiovascular
pharmacotherapy associated with
age and risk of syncope was similal

is widely different according to
gender. Syncope is more commor|
in females, in the elderly, is
generally a diagnosis associated
with considerable comorbidity.

The data may be influenced by
the fact that the stidy is
dominated by syncope leading to
hospitalization and emergency
department visits.

Soteriades et al.
2002(2)
12239256

Study type
Retrospective analysis

of a prospectively
enrolled long term
population cohort
(Framingham)

Size 727 patients with
reported syncope and
long term follow up
from a population of
7814 participants

(3563 men and 4251

Inclusion criteria
Reported episodes of
syncope by subjects in
Framingham study
population examined
between 1971 and 1998.
wSLI2NIa O2R
ayz2ze 2N ay

Exclusion criteria
Equivocal reports of
syncope =120),
participants who had not

1" endpoint:

Death from any causé/l or death
from coronary heart disease, and
fatal or nonfatal stroke.
Results:Overall incidence of a first
report of syncopavas 6.2 per 1000
persony, with an increase with
increasing age, most promineat

70 y. Ageadjusted incidence was 7.
per 1000persony among both men
and women. Causes among men a
women were: cardiac caas (13.2%

and 6.7%), unknown (31.0% 40.7%

Cardac syncopeonstitutesa
high-risk group for morbidity and
premature mortality fromCVD

Patients with unknown cause ar
amixed group at apparent
increased risk for death and
warrant further diagnostic testing.

Vasovagal syncope has a benig
prognosis
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women) folbwed for
an average of 17in
the outcome analysis.

had an examination
within 4 yof the report
(N=101), syncope due to
head trauma =47),
incomplete records
(N=7).

stroke or TIA (4.3%and 4.0%),

seizure disorder (7.2% and 3.2%),
vasovagal (19.8% 22.2%), orthosta|
(8.6% and 9.9%), medication (6.39%

FYR TOw:0Z | YR d
6.1%). Recurrences were reported
21.6%).

There were 847 deaths from all
causes, 26311 or deaths from
coronary heart disease, and 178
fatal or nonfatal strokes during a
mean followup of 8.6 y (median,
7.7). Participants with cardiac
syncope had lower survival than
those without syncope.

Middlekauff et al.
1993(3)
8417050

Study type
Retrospective analysis

of a consecutie
patient cohort

Size 491 patients

Inclusion criteria
Consecutive series of
patients with advanced
HFwithout aHxof CA
referred for optimization
of medical therapy, often
in conjunction with pre
transplant evaluation,
between 1983 and 1991

Exclusion criteria
PriorHxof CA

1 endpoint:
SCD

Results:After a mean followup

of 365+419 d 165 patients (35%)
were alive, 148 (30%) had
undergone heart transplantation, 6§
(14%) had died suddenly, 66 (13%
had died of progressividF, 19 (4%)
had died of noncardiac or unknown
causes and 24 (4%) were lost to
follow-up. Allcauses at | y

was 29% and sudden death was
15%. All cause mortality was great
in patients with syncope

(65% vs. 25%, p<00001). SCHsk
was significantly greater in patien
with syncope (45% vs. 12%, p
<0.00001).

Patients with advancetiFand
syncope are at increased risk of a
cause mortality, largely associateq
with an increased risk of SCD.
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Data Supplemen®. Nonrandomized Trials, Observational Studies, andReqgistries of Noninvasive EvaluatiohZlead ECG, Exercise Testing
and Electrocardigraphic Monitoring)g (Section 42.1)

Study Acronym;
Author;
Year Published

Study Type/Design;
Study Size

Patient Population

1°Endpoint and Results
(P values; OR or RR;
& 95% ClI)

Summary/Conclusion
Comment(s)

Steinman et al.
1989(4)
2915409

Study type:retrospective
cohort

Size 20 patients

Inclusion criteria:regular
wide QRS tachycardia in
conscious adults

Exclusion criteria:
hemodynamic instability

1" endpoint: diagnosis of VT

Results:75% of patients had
atherosclerotic heart disease, witl
remote Ml in 73%

Diagnosis of VT established in
17/20 patients, byAV dissociation
2N GKS dzasS 27F 2
testing in 17 patients confirmed
the diagnosis of VT in 94%.

VT is the most common diagnosis
in adults with stable, wide complex
tachycardia

Brugada et al.

Study type:prospective

Inclusion criteria:ECGs

1° endpoint: mechanism

Absence of RS in all precordial

Size 1460

Exclusion criteria Hxof
MI or revascularization,

Results: Exercisanduced VA
occurred in 146 patients (20).

1991(5) cohort with wide QRS>0.12 s) | confirmed byEPS leads was highly specific for VT
2022022 When RS is present in 1 or more
Size 554 tachycardias Exclusion criteriaAAD Results:New criteria had precordial leads, Rifiterval of >100
treatment sensitivity of 0.987 and specificity| msis highly specific for VT
of 0.965. Other criteria included AV
dissociation and morphology in lead
V1-2 and V6
Wellens HJ et | Study type:Prospective Inclusion criteria: 1° endpoint: development of Capture or fusion beats seen only
al. 1978(6) cohort Diagnosis confirmed by | algorithm for differentiation of VT | infrequently
623134 His bundleECGecording | from SVT
Size 140 ECGs, 70 of
sustained VT and 70 SVT | Exclusion criteriaAtrial Results:Findings suggestive of VT
with aberrancy, in 122 fibrillation or flutter in QRS >0.14 s; left axis deviation;
patients patients withSVT QRS morphology; AV dissociation
9 f KSy R| Study type retrospective | Inclusion criteria 1" endpoint: cardiac death or nm LiadiNSSy G &
2002(7) cohort analysis intermediate pretest nonfatal Mi {ddzR& gl & I AYS
12106835 probability of CAD outcomes than arrhythmias.
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CAD documented on During followup (median 2.7 y)1°
angiography, or LBBB endpoint occurred in 36 patients.
In multivariate analysis,
independent predictors of cardiac
events were exercismmducedVA
(chisquare 4.7, p=0.03) and
exercise heart rate (ctiquare 18,
p=0.0001).
DNJ R@& | Study type retrospective | Inclusion criteria 1" endpoint: All-cause mortality, 9 E Sridiicddd BBB predicts a
1998(8) matched control cohort Exercisénduced LBBB | PCJ open heart surgery, nonfatal | higher risk of death and major
9440667 study MI, documented symptomatic or | cardiac events.
Exclusion criteria sustained VT, or implantation of g
Size 70 cases and 70 preexcitation or permanent pacemaker or an ICD.
matched controls permanent pacemakers | Results: 37 events (28 in LBBB, 9
in controls) occurred during mean
3.7 y followup
Adjusted relative risk in LBBB wa
2.78 (95% CI: 1.£6.65, p=0.02)
ABCD Study type prospective, Inclusion criteria 1 endpoint: appropriate ICD I 2Y0AYLFGAZ2Y 27
/ 2 &0 y| nonrandomized cohort ischemic discharge or SCD identifies a subset of patients most
2009(9) cardiomyopathy, E#0%, likely to benefit from ICD.
19195603 Size 566 patients and NSVT Results:39 patients (7.5%) met bS3IFGABS LINBRA
the 1°endpoint after a median 100%, indicating that a small subsef
Exclusion criteria follow-up of 1.9 y; MTWA had a | of patients may still haaevents even
unstable CAD, NYHA cla| positive predictive value of 9% an| if both tests are negative.
IV HF, prioCA sustained | NPVof 95%, comparable to EPS
VA, unexplained syncopeg (11% and 95% respectively)
recent (<28 d) MI, CABG| Event rate with both pdsive
or PCI; permanent AF; MTWA and EPS was 128%,2%
takingAADat baseline with both negative (p=0.017)
5Sa&l A | Studytype retrospective | Inclusion criteria 1" endpoint: cardiovascular death ynm LI GASyida o
2006(10) Patients with ECGs at a ms; another 2300 haB8BB
16828632 Size 46,933 consecutive | single center Results: After adjustment in the | No specific information on
patients with ECGs Cox model for age, gender, and | arrhythmic death
Exclusion criteria heart rate, the QRS duration scor
preexcitation;BBBor was a strong independent
predictor of cardiovascular
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pacedpatients
considered separately

mortality. For every 10ms increas
in QRS duration, there was an 18
increase in cardiovascular risk.

CNBSRY
1987(11)
3597997

Study type:retrospective

Size: 15,609 patients from
the CASS study (Coronary;
Artery Surgery Study); 522
with BBB

Inclusion criteria:All
patients from CAS8BB
patients compared to
thosewithout

Exclusion criteria:
preexcitation, ventricular
pacing, nonspecific IVCD|
previous myocardial
surgery

1" endpoint: mortality

Results:L BBB associated with 5
fold greater mortality; RBBB{2Id
greater mortality (p<0.0001 for
both)

aSlky 9C Ay [vs..
49% in RBBB and 57% in patients
without BBB

treatment with AADor an
ICD

conduction delay were associated
with a 50% increase in the risk of
both arrhythmic and total
mortality. RBBB was not
associated with arrhythmic or totq
mortality. LVHwas the only ECG
predictor of arrhythmic (HR 1.35;
95% ClI: D8¢1.69) but not total
mortality.

Baldasseroni et| Study type:retrospective | Inclusion criteria: 1" endpoint: mortality [ ... L&A aazo0A
al. 2002(12) analysis of outpatient unselected outpatients mortality in CHF
11868043 registry with HF Results:. BBB was present in 139
patients (25.2%) and was
Size:5517 patients Exclusion criteriaN/A associated with an increased 1y
mortality rate from any cause (HR
1.70; 95% CI: 1.42.05) and
sudden death (HR: 1.58; 95% CI:
1.21¢2.06).
MUSTT Study type: retrospective | Inclusion criteria:CAD, | 1”endpoint: CAor arrhythmic [A1Sté& NBFf SO
métbaum et | substudy EF<40%, NSVT death ventricular dyssynchrony
al. 2004(13)
15289365 Sizei431 Exclusion criteria: Results:. BBB and intraventricular
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.dzEG 2 Y

Study type: retrospective

Inclusion criteria:

1 endpoint: recurrence of VT/VF

QRS duration is not useful in

2005(14) substudy from PainFREE | patients in the study with predicting recurrent VT/VF.
16022960 Il CAD and a baseline ECG Results:QRSd was120 ms in 291
of 431 (68%) patients (LBBB 65,
Size431 patients Exclusion criteria:HCM | RBBB 48, IVCI24). Over 12mo
BrS LQTS follow-up, VT/VF occurred in 95
(22%) patients (22% of patients
with QRS&120ms vs.
23% of patients with QRSd
>120ms, p=NS).
MADITI Study type:substudy of Inclusion criteria:CAD, ER 1~ endpoint: appropriate ICD LYONBFaSR ¢2!
a2y ai| prospective clinical trial <30% therapy and SCD independent predictors of
al. 2013(15) appropriate ICD therapy in MADIIT
24028998 Size:175 patients Exclusion criteriaAF; Results:Neither QTV nor TWA patients with elevated heart rate at
heart rate <80 beats/min | predicted SCD. Appropriate ICD | baseline.
therapy was predicted by
combining IAA90 from T wave
alternans testing and QTVN after
adjusting for relevant correlates.
MASTER Study type:prospective, Inclusion criteria:post 1 endpoint: SCD or appropriate ¢20FKt Y2NIFEAd
/ K2 ¢ S| nonrandomized cohort MI, ER30% ICD therapy increased in MTWA nenegative
2008(16) study of MTWA testing patients (HR: 2.04; 95% ClI: 110
18992649 Exclusion criteriaAF or | Results:SCD or appropriate ICD | 3.78; p=0.02).
Size575 patients; all atrial flutter, Hxof therapy occurred in 48 of MTWA did not identify patients at a
received ICDs sustained VT/VF €A 361 (13%6.3%/y) MTWA non higher risk of a VT.
Ml in past mo negative and 22 of 214 (10%,
revascularization within 3 5.0%/y) MTWA negative patients.
mo, class IV CHF, A nonnegative
advanced MTWA test result was not
cerebrovascular disease | associated witiL° endpoint (HR:
1.26; 95% CI 0.%8.09; p=0.37)
D dzLJd I Study type:meta-analysis | Inclusion criteria: 1"endpoint: VT events were bS3IIGABS ac¢z2!
2012(17) predominantly prior Ml | defined as the total and decrease the annualized risk of VTE
22424005 from 8.85% to 6.37% in MADIIE
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Size:20 prospective cohort
studies consisting of 5,945
subjects

or left ventricular
dysfunction

Exclusion criteria
healthy patientsBrS
LQTS

arrhythmic mortality and nonfatal
sustained or ICHreated VT

Results:Although there was a
modest association between
positive MTWA and VTE (RR: 2.4
95% CI:1.58.79) and nonnegative
MTWA and VTE (RR: 3.68; 95%
2.236.07), test performance was
poor (positive MTWA: LR+ 1.78,

type patients and from 5.91% to
2.60% in SCHeFTtype patients.

55aLAdGS  Y2RS
results of spectrally derived MTWA
testing do not sufficietly modify the
risk of VTE to change clinical
decisions

Size: 177 patients

Exclusion criteria:AF or
atrial flutter; requirement
for

ventricular pacing;
unstable CAD; NYHdass
IV HF; unable to exercise
on a bicycle or treadmill

compared to normal (negative)
test, the HR: 4.8; p=0.02; for QRS
>120ms compared tg120ms, the
HR for 2y mortality was 1.5
(p=0.367). The actuarial mortality
rate was substantially lower
among patients with normal

MTWA (3.8%; 95% CL®O0) than

[whb nonoT y2yyS$S
M®Poy 256) wb n P
MADITII Study type:substudy of Inclusion criteria:prior 1" endpoint: SCD intie medically t NBf2y3ISR v w({
5 K| NJ $§| randomized clinical trial MI, EF<30% treated arm and SCD or first SCD/VT/VF in ICD treated patients
(18) that estimated the appropriate ICD therapy for rapid| but does predict SCD in medically
18534364 association of prolonged | Exclusion criteria VT/VF in the ICireated arm treated patients.
QRS@140ms with indicated for an ICD;
arrhythmic outcomes NYHA class IV; coronary| Results In the medically treated
revascularization arm, prolonged QRS was a
Size:1232 patients within the precedng 3 significant independent predictor
mo; MI within the past of SCD (HR: 2.12; 95% ClI&,206,
mo; advanced p=0.01). In the ICDeated
cerebrovascular disease;| arm, prolonged QRS did not
other potentially life predict SCD or rapid VT/VF (HR:
threatening conditions 0.77; 95% CI 0.47.24, p=0.28).
. £ 22 Y ¥ | Study type:prospective Inclusion criteria:prior 1 endpoint: 2y allcause mortality ' Y2y 3 chké fatiedgts, L L
al. 2004(19) cohort MI, EK30% MTWA is better than QRSuchtion at
15451804 Results:For abnormal MTWA identifying a higkrisk group; it is also

better at identifying a lowrisk group
unlikely to benefit from ICD therapy.
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the mortality rate in patients with
a narrow QRS (12.0%; 95% CI¢5
18.5).

Ldzt Al Y
2002(20)
12075267

Study type:retrospective
analysis of CHETAT

Size:669 patents

Inclusion criteria:
ischemic or nonischemic
cardiomyopathy, NYHA
class HV,>10 PVCs/h, ER
<40%

Exclusion criteriarecent
MI, Hxof ACA QRS
>180ms,

or a QTc >500ms

1 endpoint: total mortality and
sudden death

Results:Prolonged QRS120 ms)
was associated with a significant
increase in mortality (49.3% vs
34.0%, p=0.0001) and sudden
death (24.8% vs 17.4%, p=0.0004
LBBB was associated with worse
survival (p=0.006) but not sudden
death

vw{ LINRf2y3l{A
independent predictor of both
increased total mortality and sudden
death in patients with HF.

PerezRodon,et
al.2014(21)
24993462

Study type:Retrospective
observational studyaimed
at gudyingthe association
between specific ECG
abnormalities and
mortality in patients with
syrcope from the GESINUI
study.

Size’524 patients

Inclusion criteria:
Patients in the GESINUR
study who had syncope
and had available,
readable ECG and 12 mq
follow-up data

1" endpoint: all-causemortality

Results AbnormalECGén 344

patients (65.6%).

33 Ratients died durindollow-up

(6.3%):

- 1dueto SCD

- Atrial fibrillation (OR: 6.8; 959
Cl: 2.816.3, p<0.001)

- intraventricular conduction
disturbances (0OR3.8; 95% CI
1.7¢8.3;p=0.001),

- LV hypertrophy ECG criteria
(OR 6.3, 95% CIL..5¢26.3
p=0.011)

- ventricular pacing (OR 21.8,

95% Cl 44115.3, P <.001)

Although an abnormal ECG in
patients with syncope is a common
finding, only the presence of atrial
fibrillation, intraventricular
conduction disturbances, left
ventricular hypertrophy ECGiteria,
and ventricular pacing is associated
with 1-year allcause mortality.
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Data Supplemen8.

RCTs Comparinrgmbulatory Electrocardiography (Section4.2.2)

2014(22)
24384108

Holter to a 14d
patch electrode

Study type Head
to head

comparison,
simultaneous

for evaluation of cardiac
arrhythmia

Excusion criteria skin
allergiesconditions, or
sensitivities to any of the
components of

the adhesive patch

Holter and 141
adhesive patch

Comparator
Detection of

arrhythmia over total
wear time
Any 1 of 6

Adhesive 96, Holter 6]
events (p©.001)

Study Acronym; Aim of Study; Patient Population Study Intervention Endpoint Results Relevant 2 Endpoint (if any);
Author; Study Type; (# patients) / (Absolute Event Study Limitations;
Year Published Study Size (N) Study Comparator Rates, Adverse Events
(# patients) P values; OR or RR; ¢
95% ClI)
Barrett et al. Aim: Compare Inclusion criteria patients | Intervention: 24 h 1" endpoint: Prolonged duration

monitoring for detection of

arrhythmia events using single

lead, lessobtrusive,
Adhesivepatch monitoring
platforms couldreplace

conventional Holter monitoring

in patients referred for
ambulatory ECG monitoring

andhand held
patient-activated
even monitor
(not loop)

Study type
Sequential

comparison
(Holter, then
monitor)

dizzinesy.7%)

Exclusion criteria
presenceof a pacemaker
or anlCD syncope,
structural heart
diseases, ECG
abnormalities, and &ixof
documented arrhythmia.

Comparator Percent
diagnosis of symptom
related arrhythmias

Holter 1.8%
HeartScan 89%
(p<0.01)

Size monitor, receiving or arrhythmias, including
146 pt anticipated toreceive supraventricular
pacing or external direct | tachycardia,
current cardioversion, or | AHflutt er, pause
the anticipation of being | greater than 3, AV
exposed tchigh-frequency | block, VT, or
surgical equipment during| polymorphic VT/VF.
the monitoring period
de Asmundis et | Aim: headto Inclusion criteria Intervention: 24 h 1 endpoint: Clinical Longer time angbatient-
al. 2014(23) head comparison| Indication for monitor monitor and 15 diagnosis for activated monitor improved
24574492 of 24h Holter (palpitations92.3%, HeartScan symptoms: yield. This was NOT a loop

recorder
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Size
625

Data Supplement#. Nonrandomized Trials, Observational Studies, and/or Registries of Ambulatory Monigd@&ection 42.2)

Study Acronym; Study Type/Design;| Patient Population 1°Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)
Year Published & 95% CI)
Turakhia et al. 2013| Study type Inclusion criteria Zio | 1_endpoint: evaluated compliance, Demonstrates yield and compliance
(24) observational placed analyzable signal time, interval to with patch monitor although VT/VF
23672988 arrhythmia detection, and diagnostic | not a major issue here

Exclusiorcriteria:

Patients who had
undergone EPS

Size 26,751 Exclusion criteria yield of the Zio Patch,
N/A COMPARED: first 48h with later (meg
7.6d)
Results:
Any arrhythmia: 62.2% vs 43.9%
Symptomaticarrhythmia:9.7% vs 4.4%
VT 187 pt (0.7%)
PMVT.TdR VF 6 pt (0.0%)
Linzer et al. 1990 Study type Inclusion criteria 1" endpoint: Monitor up to 1 mo with 25% yield for syncope Dx after
(25) observational Syncope with negativg Loop negative Holter
2371954 Holter VT/VF uncommon (1 pt)
Size 57 Results: arrhythmia was the cause of

symptoms (diagnostic

yield 25%; 959%1:14¢38%).

VT(1 patient), high grad&Vblock

(2 patients), SVT(1 patient),

asystole ofjunctional bradycardia from
neutrally mediated syncope (3
patients) and normal cardiac

rhythms (the remaining 7 patients).
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Data Supplemen®. Nonrandomized Trials, Observation8tudies, and/or Registries of Implante@ardiac Monitors; (Section 4.2.3

Study Acronym;
Author;
Year Published

Study Type/Design;
Study Size

Patient Population

1° Endpoint and Results
(P values; OR or RR;
& 95% ClI)

Summary/Conclusion

Comment(s)

Turakhia et al. Am J
Car 201324)
23672988

Study type
observational

Size 26,751

Inclusion criteria Zio placed

Exclusion criteria N/A

1" endpoint: evaluated
compliance, analyzable
signal time, interval to
arrhythmia detection, and
diagnostic yield of the Zio
Patch

COMPARED: first 48 h with
later (mean 7.6 d)

Results:

Any arrhyhmia: 62.2% vs
43.9%

Symptomatic arrhythmia:
9.7% vs 4.4%

VT 187 pt (0.7%)

PMVT, TdP, VF 6 patients
(0.0%)

55Y2yaiN dSa
with patch monitor although VT/VF

not a major issue here

e A

CARISMA
.t 20K

2010(26)

20837897

¢ K

Study type
observational

Size
297 participants

Inclusion criteria AMIand
reduced LVEF

Exclusion criteria Refusal;
inability of the patient to
participate in thestudy
because of other serious
illness (N=312),

planned coronary bypass gra
surgery (N=184), or death
(N=89).

1" endpoint: incidence and
prognostic significance of
arrhythmias post Ml with
reduced LVEF

Results:

Brady and

01 OK&F NNKe& i K
137 patients(46%), with
86% asymptomatic. 13%
AYOARSYOS 27
o adzadl AySR
0z +C oxmc O
AF with fast vent response;

10% high degree AV block;

LYGSNYAdGaGSyd
KA3IK
OF NRALFO RSFGKE

associated witth @ S NEB

I 4
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7% sinus brady, 5% sinus
arrest

service
Size
2190patients overall

who transmitted data.

Also studied induced
arrhythmias

ICD implantesting.

Exclusion criteria Patients
who did not transmit over 4
mo period

[ Ay T SNJ S| Study type Inclusion criteria Syncope | 1”endpoint: Monitor up to Hpr @ASER F2NJ 3
(25) observational with negative Holter 1 mo with Loop after negative Holte
2371954
Size Exclusion criteria PriorEPS | Results: arrhythmia was
57 participants the cause of symptoms
(diagnosticyield 25%; 95%
Cl 14,38%).VT (1 patient),
high grade AV block (2
patients),SVT(1 patient),
asystole or junctional
bradycardia from neutrally
mediated syncope (3
patients) and normal
cardiac rhythms (the
remaining 7 patients).
+2f 2aAy | Studytype Inclusion criteria Patients | 1”endpoint: Evaluate {Syarilirgdrie Aa
27) Observational, for who transnitted data studied | tachycardia detection of programmed for slower VT.
23439867 CareLink monitoring | with inducedVA at time of device and software {K2ga SEOStft Sy

Results: 15.1% had VT or
FVT detected, although trug
VT was seen in only 10.4%
Forinduced1909
tachycardia episodes
reviewed. Sensitivity of
VT/VF was 99.3%

artificial environment.

YNI Ky Si
(28)
9918528

Study type
Observational

Size
85

Inclusion criteria recurrent
undiagnosed syncope

Exclusion criteria unlikely to
survive 1y, were unable to
give informed consent, had a
previously implanted
programmable medical
device, were pregnant, or

1" endpoint: Detection of
arrhythmias elated to
recurrent syncope, with
prior Holter

Results: 68% had syncope.
Arrhythmia seen in 42%
who transmitted rhythm

during symptoms.

5SY2y&aiNF GSa dzi
although no VT/VBeen in this

relatively small study.
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were women of childbearing
potential not on a reliable
form of contraception.

Bradyarrhythmia in 18,
tachyarrhythmia in 3 (SVT 2
AFL 1; no VT/VF)

(29)
27092427

{2C0AF GA

Study type
Systematic review,

Meta-analysis

Size
579 participants in 4
trials

Inclusion criteria
Unexplained Recurrent
Syncope, evaluation of loop
recorder vs no loop recorder

Exclusion criteria N/A

1" endpoint: To assess the
incidence of mortalityQol,
adverse events and costs 0
ILRs/s.conventional
diagnostic workup in peopleg
with unexplain& syncope

Results: No difference in
long-term mortality

2 studies showed trend of
reduction in syncope
relapse after diagnosis with
the ILR

Higher rate of diagnosis (RH

¢ KA A
ILR in making aajnosis in
unexplained syncope, with trend seet
in reduction of relapse.

0.61; 95% CI: 0.59.68)

02y TANNSR

Data Supplement. Nonrandomized Trials, Observational Studies, and/or Regist@@snparingNoninvasiveCardiac Assessmen{Section

4.2.4)
Study Acronym; Aim of Study; Patient Population Study Intervention Endpoint Results Relevant 2 Endpoint (if
Author; Study Type; (# patients) / (Absolute Event Rates, any);
Year Published Study Size (N) Study Comparator P values; OR or RR; & Study Limitations;
(# patients) 95% CI) AdverseEvents

VALIANT Aim: To evaluate Inclusion criteria Intervention: 1" endpoint: The risk of Each 5% lower LVEF was
Solomon et risk and predictors of| patientswith first or Analysis of rates of| sudden deathwas greatest in | associated with a 21%

al. 2005(30) SCD impatientspost | subsequent MI wittHF, | SCD. Evaluation of| the first 30d after MI: 1.4% increase in adjusted risk of
15972864 MI with left LV dysfunction, or both| EF determined by | per mo, 95% ClI: 1.2%.6% SCD ofAwith resuscitation

ventricular echocardiography | and decreased to 0.14% per

dysfunction and/or
HF

Exclusion criteria ICD
in place prior to
randomization

as well as other
parameters.

mo 95% CI: 0.11€8.18%
after 2y after MI. Patients
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Study type
Observational study

of patientsenrolled
inaRCT

Size 14,609patients

Comparator
N/A

with LVEF <30% were at the
greatest risk for SCD

SCBHEFT

Gula et al.
2008(31)

19033019

Aim: To determine
with baseline
assessment of EF
being performed
using
echocardiography,
RNA, or contrast
angiography
impacted the
likelihood of survival.

Study type
Observational

analysis ofpatients
enrolled into a RCT

Size 2,521patients

Inclusion criteria
Patients with HF, NYH/
class HIl and LVEF

XXo pilz

Exclusion criteria
Contraindication to
amiodarone or°
prevention ICD

Intervention: Type
of modality to
evaluate LVEF and
clinical outcomes.

Comparator N/A

1 endpoint: Multivariable
analysis showed that there
was no significant difference
in survival betweerpatients
enrolled based on LVEF
determined RNAsS.
echocardiography (HR:@6;
95% CI: 0.881.28), RNA

Vs. angiography (HR: 1.25;
95% ClI: 0.971.62), or
echocardiography vs.
angiography (HR: 1.18; 95%
0.94¢1.48).

Among Hfpatientswith an
LVEF between 20% and 359
each 5% increase in LVEF w
associated with a lower
mortality risk (HR: 0.81; 95%
Cl: 0.750.88). The findings
were similar for each initial
EF imaging modality, with th
interaction term combining
imaging method and LVEF i
the Cox model waklS

( (p=0.71).

Data Supplemen®. Nonrandomized Trials, Observational Studies, and/or Regist@esnparing Biomarkersg (Section 4.2.%

Study Acronym;
Author;
Year Published

Aim of Study;
Study Type;
Study Size (N)

Patient Population

Study Intervention
(# patients) /
Study Comparator
(# patients)

Endpoint Results
(Absolute Event Rates,
P values; OR or RR; &
95% ClI)

Relevant 2 Endpoint (if any);
Study Limitations;
Adverse Events

Korngold et al.
2009(32)
19470888

Aim: Evaluate
baselineNT-proBNP
levels to predict risk
of SCD in a general
population of
women.

Inclusion criteria
Women nurses 3b5 y
of age

Exclusion criteria
Blood sample not
collected

Intervention: NT-
proBNPdata at
baseline. 99 SCD
cases and 294
matched controls.

Comparator N/A

1" endpoint: Relationship
of NT-proBNP and SCD
(RRfor 1-standard
deviationincrement 1.49;
95% Cl: 1.0€2.05;
p=0.01)

Women with NTproBNP
levels above the cut point of
389 pg/mL were at increased
risk of SCDRR5.68; 95% Cl:
1.78;18.2;p=0.003).
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Study type Case
Control

Size 32,826 women
with biomarker data
out of 121,700
enrolled

VA inpatients
without ICDs

Study type Meta-
Analysis of

Observational
Studies

Size 14 studies (6
studies with 3,543
patientswithout ICD
and 8 studies of
1,047patientswith

ICD)

SCD or VA

Exclusion criteria
Overlapping studies

in patientswithout
ICD or VA risk in
patientswith ICD

Comparator N/A

Patton etal. | Aim: Evaluate risk ofl Inclusion criteria Men | Intervention: NT- 1 endpoint: Higher NT NT-proBNP was associated
2011(33) SCD as function of | and women 65 of age | proBNP levels were | proBNP levels were with SCD after adjustment for
21044699 baselineNT-proBNP | and older randomly analyzed both as a | associated with SCD, with clinical characteristics and risk
in a community selected from 4 continuous an unadjustedHR 4.2 factors (age, sex, race, and
cohort of older men | communities variable, where the | 95% CI: 2.9, 6.p=0001 | other associated conditions),
and women natural log of NT for the highest vs. lowest | with an adjustedHRfor the
Exclusion criteria NT- | proBNP was used, | quintile fifth vs.the first quintile of 2.5
Study type Cohort | proBNPevels not and ascategorized (95% CI: 1.6, 3.8=0001).
study available into quintiles
Size 5,447 men and Comparator N/A
women
Scott etal. Aim: Evaluate Inclusion criteria Intervention: BNP 1" endpoint: Increased The risk of SCD associated
2009(34) whether BNP levels | Studies evaluating BNE and NTFproBNP levels BNP or NroBNP with increased BNP M T-
19789399 can predict SCD and or NTFproBNP levels fol evaluated for SCD ris| predicted SCD withBRR | proBNP tended to be higher ir]

3.68 95% CI: 1.97.14 in
patientswithout ICDs.
Increased BNP or NT
proBNP predicted VA with
aRR2.54; 95% CI: 1.87
3.44.

patientswith a lower LVEF.
However, there was not a
significant interaction between
BNP level and LVEF on risk
prediction.
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patientswith 1°
prevention ICDs

Study type
Observational

Size 564 patients

Exclusion criteria BNP
or NT-proBNPnot
available within 12mo
of ICD implantation.

Comparator N/A

with HR5.75; p<0.001
and BNP was associated
with increased risk with
HR 3.40; p<0.01

Blangy etal. | Aim: Evaluate Inclusion criteria Intervention: Serum | 1 endpoint: In a In addition, LVEF <0.35 (OR
2007(35) biomarkers on VT Patientswith BNP, h<CRP, and multivariate analysis, an | 2.19; 95% CI: 1.@q@.79) was
17526509 risk inpatientswith spontaneous sustained procollagen levels increased serum BNP (Ol associated with a higher VT
ICD post Ml VT pat Ml receiving measures at baseline| 3.75; 95% ClI: 1.46.67), | incidence.
ICD an increasets-CRP (OR:
Study type Comparator N/A 3.2;95% CI: 1.28.10,
Observational Exclusion criteria N/A and an increased PINP
(OR:3.71; 95% CI: 1.40
Size 121 men and 9.88 were associated with
women a higher VT incidence.
HF ACTION Aim: Evaluate Inclusion criteria Intervention: NT- 1" endpoint: Elevations NT-proBNP was more
Ahmad etal. biomarkers in NYHA class Il to IV proBNP, galecti3, in eachbiomarkerwas strongly predictive of pump
2014(36) prediction ofsudden | chronicHFwith and ST2 levels were | associated with increased failure (C statistic: 0.87)
24952693 deathand EPKoO p:l: assessed at baseline| risk forSCOleath in both Addition of ST2 and
progressive HF deat in patientsenrolled in | adjusted and unadjusted | galectin3 led to improved net
in patientswith HF Exclusion criteria the trial of exercise | analyses. risk clasdication of 11% for
with reduced EF q Biomarker data not | training vs. usual card However, increases in thg SCD
obtained biomarkers had stronger There was no improvement
Study type 1 Inability to exercise | Comparator N/A associations with pump | in net risk reclassification for
Observational failure thanSCDClinical | pump failure death with ST2 o
analysis of subjects variables alongvith NT- galectin3
enrolled in aRCT proBNP levels were
predictors sudden cardiag
Size 813 subjects death (C statistic: 0.73).
Levine et al. Aim: To evaluate Inclusion criteria BNP | Intervention: BNP or | 1 endpoint: In Quartile analyses showed
2014(37) the ability of BNP or | or NT.proBNPlevels NT-proBNP levels to | multivariate analysis NT | higher relative risk of VA
24837348 NT-proBNPto and1°prevention ICD | predict riskof VA proBNP was associated | compared to the relative risk
predict VA in with increased risk of VA | of all-causemortality for both

BNP and NproBNP.
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Berger etal. | Aim: To evaluate Inclusion criteria Intervention: BNP 1 endpoint: In Using a cutoff point of log
2002(38) role of BNP in Patientswith HF and levels at baseline and multivariate analysis, log | BNP 2.11 (130 pg/mL), ttevi
12021226 predicting SCD in reducedEFwith BNP association with BNP level was the only | sudden deatkfree survival
patients withHF level measured at subsequent SCD independent predictor of | rates were significantly higher
gAGK [ %9 C | baseline sudden death in patients below (99%)
Comparator N/A compared with patiats above
Study type Exclusion criteria (81%) this cutoff point
Observational Patientswith heart (p=0.0001)
transplantation or VAD
Size 452 patients

Data Supplemen8. RCTs Evaluating?EStudy folVA¢ (Section4.3.2)

Study Aim of Study; Patient Population Study Intervention Endpoint Results Relevant 2 Endpoint (if any);
Acronym; Study Type; (# patients) / (Absolute Event Rates, Study Limitations;

Author; Study Size (N) Study Comparator| P values; OR or RR; & Adverse Events
Year Published (# patients) 95% CI)

. dzE ( 2 | Aim: to analyze the | Inclusioncriteria: CAD, Intervention: AAD | 1”endpoint: cm>r 2F S@Syi
al. Circ 2002 relationship ofEF ER40%, and or ICD for ¢2G1 f Y2 NJ arrhythmic among indcible
(39) and inducible VA to | asymptomatic, inducible patients | arrhythmic deaths/cardiad patients withEFx o /&2 |y

12417544 mode of death unsustained VT arrests more common in | 42% amongoninducible

Study type
Prospective,

randomized, RCT

Size 1791 pdients

Exclusion criteria History
of syncope, sustained
VT/VF more

than 48 h after AMI,
unsustained VT

only in the setting of drug
induced LQTS or AMI or
that was attributable

to acute metabolic
disordes or drug toxicity,
or symptomatic,
unsustained VT

Comparator EF
30¢40%vs.<30%

patients with EF <30%

I NNXK &aihk Y A ¢
similar in patients with EF
<30% and 3§40%

wStIFidA@S (
arrhythmic deaths to total
mortality was higher in
inducible patients (58% o
deaths vs. 46% of deaths
in noninducible patients,
p=0.004

patients, p=0.002
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Exclusion criteria History

EPS and not

significantly lower risk of

MUSTT Aim: to test the Inclusion criteria CAD, ntervention: AAD | 1 endpoint: CA or ¢CKS NRa|l 27
. dzE { 2 | usefulness of EPS fq¢ ER40%, and or ICD arrhythmic death death from arrhythmia among
al NEJM 1999 | risk stratification for | asymptomatic, I'd p @3 Ay patients who received
(40) SCD unsustained VT Comparator patients treated with treatment with ICDs was
10601507 Patients with AAD/ICD had a significantly lower than that
Study type Exclusion criteria History | inducible VT/VF at| significantly lower risk of | among the patients discharged
Prospective, of syncope, sustained EPS randomized tq arrhythmic death or CA | without receiving defibrillator
randomized, RCT | VT/VF more treatment with (25%) than patients not | treatment (RR0.24; 994Cl
than 48 h after AMI, AAD or IDvs.no | receiving antiarrhythmic | 0.13;0.45; p<0.001).
Size 704 patients | unsustained VT specific therapy (32%) (RR.73; Reduction inl°endpoint in
with inducible, only inthe setting of drug | antiarrhythmic 95% CI10.53¢0.99) AAD/ICD arm was due to
sustained VA induced LQTS or AMI or | treatment reduction in events in patients
that was attributable treated with ICDs, not AAD
to acute metabolic
disorders or drug toxicity,
or symptomatic,
unsustained VT
MUSTT Aim: to test the Inclusion criteria CAD EF | Intervention: EPS | 1~ endpoint: CAor Patients with ischemic
Buxton et al. | usefulness of EPS fq <40%, and asymptomatic, arrhythmic death cardiomyopathy and
2000(41) risk stratification for | unsustained VT Comparator At 2 and 5y, noninducible | asymptomatic, unsustained VT
10874061 SCD Inducible VT/VF at| patients had a with inducibleVThave a

significantly greater risk of SC[

Study type of syncope, sustained treated withAAD | arrhythmic death oICA or CAand higher overall
Prospective, VT/VF more or ICD compared | (12%, 24%) than inducibl¢ mortality than similar patients
randomized RCT than 48h after AMI, to noninducible patients (18%. 32%) who are noninducible

unsustained VT patients (adjusted p<0.001).
Size 1750 patients | onlyin the setting ofdrug- Overall mortality at &
(353 inducible; 1397| induced LQT8r AMI or was lower in noninducible
noninducible) that was attributable patients @4% vs. 48%,

to acute metabolic adjusted p=0.005).

disorders or drug toxicity,

or symptomatic, Safety endpoint (if

unsustained VT relevant). N/A
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programmed shock
only, singldead ICD
would decrease the

give consent

Intervention 2

MADITI Aim: To evaluate Inclusion:Previous M, Comparator All-cause mortality In patients with a prior M,
Moss et al. whether [ £9 C o pi: X b Control (101 Control 32%s.1CD 13% | low EF who are at high risk for
1996(42) prophylactic ICD, as| inducible VT aEPShat patients) (RRR59% ARRL9%) VT, prophylactic therapy with
8960472 compared with was nonsuppressed with an ICD leads to improved
conventional IV procainamide or Intervention: survival acompared with
medical therapy, equivalent AAD ICD (9%atients conventional medical therapy.
would improve
survival in a highiisk | ExclusionpreviousCAor
group of patients VT causing syncope that
with NSVT, reduced| was not associated with al
LVEF and previous | AMI; symptomatic
MI. hypotension while in a
stable rhythm; and Ml <3
Study type: wk, prior CABG <20 or
prospective PCI <3no, as were
multicenter RCT women of childbearing
age who were not using
Size 196 patients medically prescribed
contraceptives, patients
with advanced
cerebrovascular disease,
patients with any
condition other than
cardiac disease that was
associated with a reduced
likelihood of survival for
the duration of the trial,
and patients who were
participating in other
clinical trials
SCBHeFT Aim: Evaluate Inclusion:NYHA classlli Intervention 1: All-causemortality: In patients with NYHA class |
Bardy et al. whether HFE [ £ 9 CXo p:: | GDMT plus aICD | control 36%s.ICD29% |2 NJ LLL |1 C | yR
2005(43) amiodarone or a (829patients) (RRR23% and ARR%) | amiodarone has no favorable
15659722 conservatively Exclusion<18y, unable to effect on survival, whereas

singlelead, shoclonly ICD
therapy reduces overall
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risk of death from
any cause in a broag
population of
patients with mild
to-moderate HF

Study type
prospective

multicenter RCT

Size 2521 patients

GDMT plus
amiodarone (845
patients)

Comparator 1
GDMT plus

Placebo (847
patients)

mortality. This was the longest
and largest ICD ftrial.

MADITII

Moss et al.
2002(44)

11907286

Aim: To evaluate
the benefit of ICD in
patients with prior
MI and reduced
LVEF

Study type RCT

Size 1232patients

Inclusion: Prior Ml (>1
Y20X 9C >Ko mj

Exclusionexisting
indication for ICD; NYHA
class IV at enrollment; hac
undergone coronary
revascularization <3 mo;
MI <30 d, advanced
cerebrovascular disease,
childbearing age and not
using contraceptive,
presence of any condition
other than cardiac disease
that was associated with a
high likelihood of death
during the trial, or
unwilling to provide

consent

Comparator
Control (490

patients

Intervention:
ICD (742atients)

All-cause mortality:

control 22%vs.ICD 16%
(RRR28% and ARF%)

In patients with gorior Ml
and advanced left ventricular
dysfunction, prophylactic ICD
improves survival and should b
considered as a recommended
therapy.
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Data Supplemen®. Nonrandomized Trials, Observational Studies, and/or RegistrieB@fStudyor VA - (Section4.3.2)

(45)
26131339

prospective cohort

Size:265 patients

who underwent EPS for SC
risk evaluation because of
structural or functional
heart disease and/or
electrical conduction
abnormality and/or after
syncopeCA

Exclusion criteriaNot
specified

ICD therapy

Results:Sustained VT was
induced in 125 patients (47.2%)
and nonsustained VT in 60
patients (22.6%)

153 patients (57.7%) underwent
ICD implantation

1°endpoint event occurred in 49
patients (18.5%).

Cox regression analysis showed
that both sustained VT during
EPS (HR: 2.26; 9%% 1.224.19,
p=0.009) and EF<5% (HR: 2.00
95%Cl: 1.183.54, p=0.018) were
independent predictors ot°
endpoint events.

Study Acronym; Study Type/Design; Patient Population 1° Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)
Year Published & 95% CI)
Hilfiker et al. 2015 | Study type: Inclusion criteria:Patients | 1~ endpoint: SCD or appropriate| Mixed population of patients

EPS identifies patients who are likely

to have recurrentVAor SCD

Bourke et al. 1991
(46)
1907984

Study type:
prospective cohort

Size: 1209 patients

Inclusion criteria:recent
AMI

Exclusion criteriaearly
recurrence of angina
requiring treatment;
spontaneous VT or VF more¢
than 48h after MI; CHF not
controlled with furosemide;
significant noncardiac
disease

1" endpoint: documented
sustained VT/VF or witnessed
sudden death

Results:Sustained monomorphic
VTwas inducible by programme
electrical stimulation in 75
(6.2%).

14 infarct survivors (19%) with
inducible VT experienced
spontaneous VT or VF compare
with 34 (2.9%) of those without
inducible VT (p<0.0005).

EPS predicts VT/VF in follayp of
survivors ofAMI
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Bailey et al. 2001
(47)
11738292

Study type:meta-
analysis

Size:4022 postMI
patients

Inclusion criteria:44 reports
for which incidence of majol
arrhythmic events and
predictive accuracy could by
inferred

Exclusion criteriaN/A

1" endpoint: sustained VT/VF,
CA sudden death

Results:;positive EPS had 61.6%
sensitivity and 84.1% specificity
2y probabilityof event was
25.5%

RR 6.6; OR 8.5

Multiple tests evaluated: SAECG;
heart rate variability; severg Aon
ambulatory electrocardiography; EF;
and EPS

Results for all tests evaluated were
similar

EPS has moderate predictive value
life-threateningVA.

Schmitt et al. 2001
(48)
11401129

Study type:
prospective cohort

Size:98 postMI
patients identified
as high risk by

Inclusion criteria:postMI
patents identified as high
risk by scoring system
including EF, PVCs, and
abnormal SAECG

1" endpoint: sudden death,
symptomatic VTCA

Results:Patients underwent EPS
Event rate was 33% with a
positive EPS vs. 2.6% (p<0.000

A subgroup of 96 highisk patients
declired

EPS. In this neconsent group,
cardiac mortality (combined sudden
and nonsudden) wasignificantly
higher (logrank chisquare 9.3&RR 4.7;

noninvasive Exclusion criteriaHxof with a negative EPS. 95% Cl1.6¢13.9, p=0.0022) compared
markers spontaneous sustained VT to group treated according to results o
EPS.
20/21 patients with a posive EPS had
ICD implanted.
BrembillaPerrot et | Study type Inclusion criteria EF<40% | 1—endpoint: cardiac mortality EPS may be useful to determine
al. 2004(49) Prospective and syncope mechanism of syncope in patients with
15358027 observational Results: Sustained VT was ischemic cardiomyopathy

Size 180 patients
(119 CAD, group 1;
61 DCM, group 2)

Exclusion dteria: unstable
angina; recenAMI; recent
coronary angioplasty or
CABG,; secondar third-
degree AV block; sustained
supraventricular or
ventricular arrhythmia;
clinical HF not controlled by
furosemide; uncontrolled
electrolyte abnormalities;
significant noncardiac
disease; or amiodarone
treatment.

induced in 44 group | patients
(37%) and 13 group Il patients
(21%)VFL(>270 beats/min) or
VF was induced in 24 group |
patients (19%) and 9 group Il
patients (15%)

VT or VF induction was predictiy
of mortality in CAD and identifie
a group with high cardiac
mortality (46%), compared with
patients with a negative study,
who had a lower mortality (6%;
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p<0.001). Cardiac mortality was
only correlated with EF in DCM.

Bhandari AK Circ
1985(50)
2856866

Study type
retrospective single

center

Inclusioncriteria: LQTS
with syncope or ACA
Mean QTc 55Msec

1" endpoint: EP testing in LQTS

Results: RV and LEPS3
extrastimuli, with and without

Inducibility of nonsust VT did not
provide prognostic information
EP studies of limited value in
diagnosistreatment of LQT $atients

Size 15 11 control subjects, normal | isuprel
QTc Rapid polymorphic VT: 40%
Exclusion criteria No pt withinducible sustained V7
N/A or VF
GiustettoC EHJ Study type Inclusion criteria Short QTc| 1 endpoint: outcomes with Short QTS may be a cause of SCD i
2006(51) Retrospective singlg X#840msec and personal or | AICD or hydroquinidine infancy
16926178 center family Hxof CA 73% males. Hydroquinidine may be proposed in
Results:Median age dx 30(4- children orpatientsnot suitable for
Size 29 Exclusion criteriaN/A 80); 62% symptomatic: syncope| AICD
24%, AF 31%. 34% ACA (10 PES sensitivity 50%
patients); 2/10 had CA in infancy
In 28% ACA was initial symptomn
ICD implanted in 14; 10
hydroquinidine. Mediarfollowup
23 mo (9-49), one pt with
appropriate ICD shock. No pt on
hydroquinidine had SCD or
syncope.
ES18/29: VentriculaERP 140
180 msec. VF induced in 61%
(11/18); 3/6 with documented VH
had inducible VF: sensitivity 509
AERFCL 600: 12080 ms, mean
157.
Mahida S JACC Study type Inclusion criteria Patients | 1_endpoint: Inducibility of VFin |  EPS not useful to risk stratipatients
2015(52) multicenter with ER and ACA due to VF patientswith ACA and ER oi€E | with prior VF arrest and ER
25593056 observational underwent EPS. Mean age | and outcomesFollowup7+4.9y
36 £ 1¥. Followupwith ICD
Size 81 interrogations. Results: VF inducible in 22%.
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Exclusion criteria N/A

Recurrent VF in 33% of inducibl
VF,vs.33% d those with non
inducible VF. p=N8.93.

VF inducibility did not correlate
with max J vave amplitude or
distribution

GiustettoC JACC
2011(53)
21798421

Study type
retrospective multi

center

Size 53

Inclusion criteria European
Short QT Registyatients
with QTc860 msecwith Hx
sudden deathACA,
syncope;

patients with QToig840
msec included without
symptoms.

75% males.

Fanily HXxSCD/CA (11).
Genotype positive 23% of
probands: HERG in 4
families (N588K in 2, T6181
in 2; CACNB2b in one famil|

Exclusion criteria N/A

1" endpoint: syncge, Clor
approp ICD shocks SQTS

Results: Mean Followup64+27
mo. Median age 26 (IQR 1¢
39). 62% symptomatic: 32% with
ACA (1patients) orsudden
death (4), syncopé8), AF(6),
palpatations (13).

Age at CA 810¢62 .

Males: >90% of CA occurred
between 1440 y.

Prevalence CA males 35%,
females 30%.

AICD in 24, hydroquinidine in 12
11/12 with prior CA received IC[
2 approp ICD shocks. 58%
complications of ICD, inapprop
shocks due to T wave
oversensing 4/14.
PES28patients VERP CL 600
500: mean 166 msec. AERP 16¢
msec. VF induced in 16/28: 3/2§
with prior CA = sensitivity 37%,
NP\$ 58%.

Overall event rate 3.38¢: 4.9%
in patientswithout AA drugs.
Asymptomatigpatients 27. ICD
implanted in 9 due to family Hx

or induced VF. Two long term

SQTS assoc with SCD in all ages

Symptomatigoatientshave high risk
of recurrent arrhythmic events

Patientstreated with Hydroquinidine
did not have arrhythmic events

Asymptomatic patients: no CA/ICD
shocks.

PES not sensitive
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quinidine. One syncope; 2
nonsust VT on ICD.

Size 593 patients

Exclusiorcriteria: control
patients; ICD patients with

no EPS

inducible patients and 25.5% for|
noninducible patientgp=0.280,
by logrank analysis).

Raczak et al. 2004 | Study type Inclusion criteria postMl 1 endpoint: appropriate ICD 97 patients had ICDs implanted
(54) prospective cohort | patients with documented | shock or sudden or unwitnessed EP3hot useful in predicting
15226627 VF, sustained VT, or syncoj death arrhythmias in followup
Size 112 patients | andNS/T
Results:Sustained VT induced in
Exclusion criteriaAF,SND | 84% and 77% of patients who d
or AV block, insulin or did not develop arrhythmia in
dependent DM, frequent follow-up (p=0.34)
(>5%) ectopic beats Baroreflex sensitivity <3.3
ms/mmHg was only predictor of
arrhythmia recurrence in
patients with EF <35% (sensitivi
79%, specificity 74%, positive af
NP\5 83% and 68%)
AVID Study type Inclusion criteria patients | 1 endpoint: death or recurrent EPS is of limited value in patients wi
Brodsky et al. 2002 | substudy from with VF, VT withyscope, or | VT/VF a Hxof sustainedvA
(55) prospective clinical | sustained VT in the setting
12228785 trial of LV dysfunction who Results: 384 (67%) had induciblg
underwent EPS sustained VT or VF. Inducible
Size 572 patients patients were more likely to hav¢
Exclusion criteria N/A CAD previousinfarction, and VT
as their index arrhythmic event.
Inducibility of VT or VF did not
predict death or recurrent VT or
VF.
MADIT II Study type Inclusion criteria Patients | 1 endpoint: sustained VT/VF ICD therapy for sgntaneous VF was
Daubert et al. 2006 | substudy from from MADIT Il (previous M, less common (p0.021) in inducible
(56) prospective clinical | E30%) who received ICDY Results: The 2y KMevent rate patients than in noninducible patients.
16386671 trial and underwent EPS for VT or VF was 29.4% for
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Inducible patients had greater
likelihood of experiencing ICD
therapy for VT than noninduciblg
patients (p-0.023).

ABCD Study type Inclusion criteria ischemic | 1—endpoint: appropriate ICD Both tests somewhat helpful in risk
Costantini et al. Prospective cohort;| cardiomyopathy (EE40%) | discharge or sudden death stratification, butNPVis not 100%
2009(9) patients underwent | andNS/T
19195603 EPS and T wave Results: 39 (7.5%) methe 1°
alternans testing; | Exclusion criteriaunstable | end point at 1y
ICDs were CAD; NYHA class pvior T wave alternans achievedyl
implanted if either | CA sustained VT, or positive (9%) and negative (95%
test was positive unexphined syncope;28d | predictive values comparable to
from MI, CABG, or PCI; EPS (11% and 95%).
Size 566 patients | permanent AF; on aAAD Event rate with both tests
negative was 2% vs. 12% with
both tests positive{=0.017).
DEFINITE Study type Inclusion criteria dilated 1 endpoint: appropriate ICD Inducibility ofeither VT or VF was
Daubert et al. 2009 | substudy of cardiomyopathy (EB5%), | therapy for VT/VF or arrhythmic| associated with an increased likelihoo
(57) DEFINITE NS/T or frequent PVCs, an{ death of subsequent ICD therapy for VT or \
19545338 NYHA classlll, randomized

Size 204 patients

to ICD arm; noninvasive EP
performed trough ICD

Exclusion criteria NYHA
class IV or permanent
pacemaker

ResultsInducibility was found in
29 of 204 patients (VT in 13, VF
16). 34.5% of the inducible grou
(10 of 29) experienced ICD
therapy for VT or VF or
arrhythmic deathvs.12.0% (21
of 175) of the noninducible
patients HR 2.60, p=0.014).

Gold et al. 2000
(58)
11127468

Study type:
prospective,
multicenter

Size:215 patients

Inclusion criteria:patients
undergoing diagnostic EPS
who were in sinus rhythm
and able to do bicycle
exercise; reasons for EPS
included syncopeCA

sustained VT, SVT

1" endpoint: SCD, sustained
VT/VF or appropriate ICD theraf

Results:KMsurvival analysis of
the 1°end point showed that-T
wave alternans predicted events

Both Fwave alternans testing and
EPS predicted'T.
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Exclusion criterianot
specified

with aRR10.9 EPS had RR7.1;
and SAECG had?R 4.5.
Multivariate analysis of 11
clinical parameters identified
only FTwave alternans and EPS ¢
independent predictors of
events.

Gatzoulis et al.
2013(59)
23588627

Study type:
prospective chort

Size:158 patients

Inclusion criteria:
synptomatic idiopathic
DCM >@no

Exclusion criteriaHxof
aborted SCD or sustained
VT; NYHA class INxof Ml
or myocarditis; significant
VHD hypertrophic or
restrictive cardiomyopathy;
alcoholassociatedlisease;
cardiac toxicity

1" endpoint: total mortality and
appropriate ICD activation

Results:EEPS performed in all
patients; 44 (27.8%) had
inducible VT/VF

ICDs implanted in 41/44
inducible patients and 28/114
noninducible patients

No difference in mdality
Inducibility was associated with
ICD activation events (30/41
inducible patients (73.2%) vs.
5/28 noninducible patients
(17.9%)p=0.001.

EPS inducibility of sustained VT/VF
predictive of future ICD activation but
not total mortality in patiens with CDM

Data Supplement0. RCTdor Preventing SCD with HF MedicationSection 52)

Study Acronym;
Author;
Year Published

Aim of Study;
Study Type;
Study Size (N)

Patient Population Study Intervention Endpoint Results Relevant 2 Endpoint
(# patients) / (Absolute Event Rates, (if any);
Study Comparator P values; OR or RR; & Study Limitations;
(# patients) 95% Cl) Adverse Events

CAPRICORN

Dargie et al. 2001
(60)

11356434

Study type: RCT

Aim: to test
whether carvedilol
added to standard
AMI care in

Inclusion criteria:

Intervention: Carvedilol

Recent Ml (312 d); EF
<40%

Exclusion criteria

up to 25mg BID

Comparator

Placebo | p=0-03).

1 endpoint: All-cause
mortality 12% vs 15%, HR
0.77; 95% CI1 0.60.98,

BBimprove mortality
postMlI in patients
with LV dysfunction

VT/VF significantly
reduced.
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patients with left
ventricular
dysfunction would
improve outcomes.

Size:1959

Uncontrolled HF,
unstable angina,
hypotension,
bradycardia

VT/VF: 3.9% vs. 0.9%R
0.24:95% CI 0.1d0.49;
p<0.0001.

US CARVEDILOL
Packer et al. 1996

Study type:RCT

Inclusion criteria:

Intervention: Carvedilol

CHF, LVEF<35%

Comparator Placebo

1" endpoint: survival and
hospitalization

BBhave a large
effect on all cause and

(61) Aim: To determine - Mortality: 7.8% vs. 3.2 % | SCD mortality.
8614419 the effects of Exclusion criteria -SCD 3.8% vs. 1.7%
carvedilol on Major procedure or
survival and surgery within 3mo.
hospitalization
Size:1094
ciBis i Study type:RCT Inclusion criteria: Intervention: Bisoprolol | 1”endpoint: all-cause Bisoprolol reduces
No Authors listed EF<35%, class Ill, 1V, mortality all-cause mortality and
(62) Aim: To investigate | standard therapy, Comparator Placebo mortality from SCD.
10023943 the efficacy of CIBISI was stopped early,
bisoprolol in Exclusion criteria All-cause mortality 11.8% vg
decreasing all N/A 17.3%. p<0.0001.
cause mortality in
chronic HF SCD 3.6% vs 6.3% p=0.001
Size2647
MERIT HF Study type:RCT Inclusion criteria: Intervention: 1" endpoint: mortality and BBreduce mortality
Hjalmarson et al. NYHA class Il to IV, | Metoprolol succinate hospitalization(time to in patients with HF.
(632000 Aim: To examine EK40%; optimum Comparator Placebo evenf).
10714728 the effects of standard therapy.

metoprolol CR/XL
on mortality,

Exclusion criteria

- All-cause mortality34%
- SCD41% RR
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hospitalization,
symptoms, and Qo
in patients withHFE

N/A

Comparator Captopril

Size:3991
V-HEFTII Study type:RCT Inclusion criteria: Intervention: Enalapril | 1_endpoint: mortality Enalapril in patients
Cohn et al. 1991 NYHA Classlll Comparator Isosorbide with HF reduces
(64) Aim: To better Dinitrite Mortality 18% vs. 25% mortality and SCD
2057035 define vasodilator p=0.016. compared to
therapy in HF Isosorbide Dinitrite
Exclusion criteria SCD: 14% vs. 23%;(0005
Size:804 N/A favoring enalapril
VakHeFT Study type:RCT Inclusion criteria: Intervention: Valsartan | 1_endpoint: all-cause ARB added to AGE
Cohn et al. 2001 NYHAL, 11 (added to ACH) mortality are not additionally
(65) Aim: To explore the Comparator Placebo helpful
11759645 efficacy of the Exclusion criteria Result: no difference iall-
addition of ARB to | N/A causemortality.
ACH therapy.
Size’5010
VALIANT Study type:RCT Inclusion criteria: Intervention: Valsartan | 1_endpoint: all-cause or CV I'w. dtbATR S
Pfeffer et al. 2003 PostMI, LVEE35%. 160 BID mortality are not additionally
(66) Aim: To explore the| Clasd or Il HF. Comparator Valsartan helpful
14610160 effects of ARB 80 BD No difference in either all
added to ACE Exclusion criteria cause or CV related
therapy. N/A Both added to enalapril| mortality
Size:14,703
ELITE Study type:RCT Inclusion criteria: Intervention: Losartan | 1 endpoint: tolerability ARB better than ACE

measure

34

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society


http://www.ncbi.nlm.nih.gov/pubmed/2057035?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/11759645?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/14610160?dopt=Citation

Pitt et al. Lancet

Aim: To determine

NYHA It IV, E40%,

Only ARB trial to

the effect of
eplerenone on
mortality among
patients with AMI
and LV dysfunction

Size:6632

Exclusion criteria
Creatinine>2.5

Death: 14% vs. 17%. RR
0.85,p=0.008.

SCD: 5% vs. 6% (p=0.03)

Safetyendpoint (if
relevant):

1997(67) the relative efficacy| age 65y 2°measure: mortality show a difference in
9074572 of ACE vs. ARB in | Exclusion criteria SCD.
HF N/A All-cause mortality 4.8% vs.| Small trial,
8.7% (p=0.035) Mortality was a2°
Size722 end-point.
36% relative risk reduction
in SCD
ELITE Il Study type:RCT Inclusion criteria: Intervention: Losartan | 1_endpoint: all-cause There were no
Pitt et al. 200Q68) Age>60y, class HV Comparator Captopril | mortality and SCD significant differences
10821361 Aim: To confirm HF, EK40%. in alkcause mortality or|
whether losartan is all-cause mortality (11.7 vs | sudden death or
superior to Exclusion criteria 10.4%) p=0.16 resuscitated arrests
captopril N/A or sudden death or
resuscitated arrests (9.0 vs
Size:3152 7.3%) p=0.08
RALES Study type: RCT Inclusion criteria: Intervention: 1" endpoint: all-cause Spironolactone
Pitt et al. 199969) Class lll, IV HF, EF | spironolactone mortality reduced allcause
10471456 Aim: To explore <35%, mortality and SCD in
whether a Comparator placebo Death: 46% vs. 35%. patients withHFE
mineralocorticoid | Exclusion criteria p<0.001
antagonist could N/A SCD: 13% vs. 109002
reduce mortality in
patients withHF.
Size:1663
EPHESUS Study type:RCT Inclusion criteria: Intervention: 1" endpoint: All-cause Eplerenone reduced
Pitt et al. 200370) 3-14 dpostMl Eplerenone mortality. all-cause and SCD in
12668699 Aim: To determine | LVEK40% Comparator Placebo patients with HF
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Hyperkalemia: 5.5%
eplerenone vs. 3.9%
Hypokalemia: 8.4%
eplerenone vs. 13.1%

EMPHASIS Study type:RCT Inclusion criteria: Intervention: 1" endpoint: compositeg Significant reduction
Zannad et al2011 Class Il HF Eplerenone death and HF hospitalizatio| on composite
(72) Aim: To evaluate EF<35% endpoint. Non
21073363 the effect of Comparator Placebo 1°composte endpoint: significant reductia in
eplerenone on Exclusion criteria 18.3% vs. 25.9%+<p.001) | SCD.
patients with AMI, NYHA III, IV, GF
chronic systolic HF.| <30 SCD: 4.4% vs. 5.5%0p12
Size2737 Safety endpoint (if
relevanty.
Hyperkalemia: 11.8% vs.
7.2%
PARADIGM Study type:RCT Inclusion criteria: Intervention: 1 endpoint: CV deathZ°
Desai et al. 2015 Class HV HF Eplerenone analysis exploring mode of
(72) Aim: 2°analysis of | EF <40% death)
26022006 the original Guideline rec. med Comparator Placebo

PARADIGMF trial
to explore mode of
death.

Size:8399

therapy

Exclusion criteria
AMI, NYHA III, IV, GF
<30

CV deathHR 0.80;95% CI
0.72¢0.89, pv.001

Among CV deaths,
SCDHR 0.80;p=0.008

death due to worseningiF:
HR 0.79;p=0.034
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DataSupplement 1. RCTsrad Nonrandomized Trials, Observatioh&tudies, and/or Registries Related &urgery and Revascularization
Procedures; (Section 5.%

Study Acronym;
Author;
Year Published

Aim of Study;
Study Type;
Study Size (N)

Patient Population

Study Intervention
(# patients) /
Study Comparator
(# patients)

Endpoint Results
(Absolute Event Rates,
P values; OR or RR; &
95% ClI)

Relevant 2 Endpoint (if any);
Study Limitations;
Adverse Events

reduce death from
any cause

Study type RCT

Size 1212 patients,
with 9.8 y median

followup

Exclusion criteria
left main coronary
aiSyz2anra
Canadian
Cardiovascular Society
IV angina while
receiving medical

X[

therapy

Comparator medical
therapy alone

CABG vs. medical

therapy, HR: 0.84; 95% (

0.730.97; p=0.02 by log
rank test.

STICH Aim: Cause of death| Inclusion criteria age | Intervention: CABG | CABG therapy tended to
/ I N& 2 y| analysis forthe 462 | xmy &% /! 5 | (plus medical reduce cardiovascular
2013(73) deaths duringthe [/ ! . DX | y R [ therapy) deaths (HR: 0.83; 95% C
24621972 original fdlow-up 0.68¢1.03; p=0.09) and
period of a median | Exclusion criteria Comparator medical | signficantly reduced the
of 56 mo of the left main coronary therapyalone most common modes of
parent trial that adsSyz2ara xiy death: sudden death (HR
compared CABG Canadian 0.73; 95% CI: 0.59.99;
plus medical Cardiovascular Society p=0.041) and fatal pump
therapy to medical | IV angina while failure events (HR: 0.64;
therapy alone to receiving medical 95% CI0.41¢1.00;
reduce death from | therapy p=0.05). Timalependent
any cause estimates indicated that
the protective effect of
Study type RCT CABG principally occurre
Size 1212 patients after 24 mo in both
categories.
STICHES Aim: Compare CAB( Inclusion criteria age | Intervention: CABG | 1~endpoint: lower Cardiac arrest outcomes
+ St I T lj| plus medical XMy &3 /! 5 | (plusmedical mortality with CABG { dZRRSY K I NNXK &
al. 2016(74) therapy tomedical |/ ! . DX | Yy R [ therapy) (58.9%) than the medical| 116 (19%) CABG, 154 (26%)
27040723 therapy alone to therapy (66.1%) group. | medical therapy

2A0KAY on R
randomization

CArequiring CPR, 25 (4%)
CABG and 2 (0.3%) medical
therapy.
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AVID Registry | Aim: determine Inclusion criteria: Intervention: Patients who underwent
/ 221 S whether patients Ventricular fibrillation | revascularization; ICI revascularization
2002(75) with CAD who or symptomatic VT had better survival than
12040343 underwent (defined those who did not after
revascularization as VT with syncope or the index event (HR: 0.67
after a life VT with symptoms and p=0.002). With a mean
threateningVAhave [ + 9 C Xn ®n n follow-up period of
improved survival | Also, patients with 24.2+13.5 mo, crude
rate when unexplained syncope death rates (with 95%
compared with who had inducible and confidence limits) were
those who did not | symptomatic VT during 21.4%+4.8% in the
undergo revasc; and EPS revascularization group
evaluate the and 29.4%+2.0% in the
interaction of medically treated group.
revascularization
with ICD therapy After adjustment, HR
unchanged at 0.67,
Study type significance decreased to
observational p=0.01.
Size:3117 patients The associationf better
with life-threatening survival with ICD was
VA, of whom 2321 consistent regardless of
(77%) had CAD and revascularization status
281 (17%)
underwent CABG
after the index
event
a 2 Yy RS & Aim:determine the | Inclusion criteria:L VEF | Intervention: Revascularization was nc
al. 2016(76) impact of X 0%, first clinich coronary associated with
26806581 revascularization on| sustained VA, without | revascularization significantly lower rate of
recurrent VA or ACS recurrent VA or death
death (multivariable HR: 0.86;
95% CI 0.6€1..24, p=0.43)
Study type regardless of whether
observational complete or incomplete
(HR: 0.65; 95% CI 025
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Size 274 patients,
mean followup 6.2

y

1.69, p=0.37) or PCl or
CABG (HR: 1.02; 95% CI
0.53%1.94, p=0.96). ICD
associated with
significantly lower
mortality (HR: 0.23; 95%
Cl 0.0¢ 0.55, p=0.001).

b3l 3§

Aim: assess the

Inclusion criteria:

Intervention: CABG

Perioperative mortality

outcome of patients
who have ben
resuscitated from
CA

Study type
observational

Size 265 patients,
85 treated with
CABG, 180 medical

management,

disease, no prior CABC
or other
revascularization

2008(77) outcomes in patients who was 6.5%, and 5 y surviv;
18355509 patients undergoing | underwent CABG with rate was 88%,
CABG after ischemi( preceding VT or VF comparable to patients
VT/VF (after Ml, without prior VT/VF.
with exercise, with
CA
Study type
observational
Size 93 patients
undergoing CABG
9 S NE | Aim:estimate the Inclusion criteria: Significant association of
1992(78) possible effect of OHCA survivors, CABG with lower risk of
1593036 CABG on the neurologically subsequentCAduring
subsequent recovered, coronary follow-up RR: 0.48; 95%

Cl1 0.240.97, p=0.04).
Also, lower cardiac
mortality (RR: 0 .65; 95%
C10.391.10, p=0.10).
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gl y RS Aim:determine Inclusion criteria:VA Intervention: N/A Patients with
al. 2003(79) relation between CAsurvivors withCAD ischemic/viable
14530201 ischemia, viability, myocardium (N=73) were
scar tissue (and revascularized if possible
revascularization), ICD in 112 (72%) patients
and the incidence of 15 cardiac deaths
VA (and survival) in occurredand 42 (29%)
patients withCAand patients had recurrent
coronary disease VA. Patients with events
Study type (death or recurrence)
observational exhibited more often a
severely depressed LVEF
Size 153 patients, 0Xom:0Z Y2NJ
follow-up upto 3y scar tissue, and less
ischemic/viable
myocardium on perfusion
imaging and
less frequently
underwent
revascularization.
Multivariate analysis
identified extensive scar
GAaadzsS FyR |
the only predictors of
death/recurrent VA
PROCAT Aim: assess Inclusion criteria: Intervention: At least 1 significant
5dzY | & | the effect of an patients with OHCA immediatePCI coronary lesion was
2010(80) invasive strategy for| with presumed cardiac found in 304 (70%)
20484098 patientswith OHCA | etiology and with patients, in 128 (96%) of
on hospital survival.| coronary angiogram 134 patients with ST
performed at admission segment elevatio, and in
Study type 176 (58%) of 301 patients
observational without STsegment
elevation. Multivariable
Size 435 patients analysis showed
treated with an successful coronary
40
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immediate coronary
angiogram at
admission with
coronary
angioplasty if
possible

angioplasty to be an
independent predictor of
survival, regardless of the
post resuscitation ECG
pattern (OR: 2.06; 95% C
1.16¢3.66).

cerebrovascular
event (i.e., death
from any cause,
stroke, M,

or repeat
revascularization)

during 12 mo

with stable/unstable

angina or atypical ches;

pain

Exclusion criteria:

Comparator CABG

higher in the PCI group
(17.8%, vs. 12.4% for
CABG; p=0.002)

PROCAT Il Aim: assess the Inclusion criteria: Intervention: At least 1 significant
registry association between patients with OHCA immediatePCI coronary lesion was
5dzyl a | early PCland with presumed cardiac found in 403 of 695
2016(81) favorableoutcome | etiology and with patients (58%). A PCl wa|
27131438 (cerebral coronary angiogram performed in 199 of 695
performance performed at admission (29%). A faarable
category 1to 2 at outcome was observed in
discharge) 87 of 200 (43%) in
patients with PCI
Study type compared with 164 of
observational 495 (33%) in patients
without PCI (p=0.02).
Size 695 patients After adjustment, PCI way
treated with an associated with a better
immediate coronary outcome (adjusted OR:
angiogram at 1.80; 95% CI: 1.@2.97,
admission vithout p=0.02).
ST elevation on
postresuscitation
ECG
SYNTAX Aim: To show PQs | Inclusion criteria Intervention: PCI 1" endpoint: rates of At 12 mo, the rates of death
{ S NNNXz&| noninferior to CABG| previously untreated with Taxus Express | major adverse cardiac or| and MI were similar between
2009(82) for major adverse | three-vessel or left paclitaxeteluting cerebrovascular events a| the 2 groups; stroke was
19228612 cardiac or main CAD (or both) stents 12 mo were significantly | significantly more likeito

occur with CABG (2.2%, vs.
0.6% with PCI; p=0.003).
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Study type RCT

Size 1800 patients
with 12 mo follow

up

Previous PCI or CABG,
AMI, or the need for
concomitant cardiac
surgery

coronary
revascularization
enrolled in SCD
HeFT

o pi'z RdzS (4
or nonischemic heart
disease.

subgroups (all §0.1).
There was a trend towarg
improved survival with an

ICD in patients who had

SYNTAX Aim: to investigate | Inclusion criteria Intervention: PCI 1 endpoint: {/5Y HN OHODY
aAf 22§ specific causes of | previously untreated®- | with Taxus Express | 97 deaths after CABG an| (1.9%) with CABG, HR: 1.61;
2016(83) death, and its vessel or left paclitaxeteluting 123 deaths after PCI 95% CI: 0.83.11, p=0.16.
26764065 predictors, after main CAD (or both) stents during a 5y followup.
revascularization with stable/unstable After CABG, 49.4% of
for complexCADn | angina or atypical ches| Comparator CABG | deaths were
patients pain cardiovascular, with the
greatest cause being
Study type RCT Exclusion criteria: heart failure, arrhythmia,
Previous PCI or CABG, or other causes (24.6%).
Size 1800 patients | AMI, or the need for After PCI, the majority of
with 12 mo follow concomitant cardiac deaths were
up surgery cardiovascularg7.5%)
and as a result of Ml
(29.3%).
Treatment with PQ¥s.
CABG was an
independent predictor of
cardiac death (HR: 1.55;
95% CI: 1.02.33; p =
0.045).
SCBHeFT Aim: examine the Inclusion criteria: Intervention: ICD There was no significant
-KHatib et al. | effect of the ICD on | Overall SCBleFT, difference in ICD benefit
2008(84) the outcomes of NYHA class Il or GHF | Comparator no ICD | across the
18479330 patients with prior | symptoms and a LVEF revascularization
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Study type RCT

Size of the 882
patients who met
these inclusion
criteria, 255 (29%)
had no prior
revascularization,
178 (20%) had prior
PCl only, 284 (32%)
had prior CABG only
and 165 (19%) had
prior PCl and CABG

This substudy, patients
with ischemic heart
disease who were not
randomized to
amiodarone (N= 884)
and who had complete
revascularization data
(revascularization

data were missingn 2
patients).

their CABG-2y before
randomization (HR: 0.71;
95% Cl0.49%1.04) that
was not observed in
patients who had their
CABGHR y before
randomization (HR:1.40;
95% ClI: 0.6483.24)

bl 38K
2014(85)
25146702

Aim: assess the role
of ICD in cardiac
surgery patients
with perioperative
resuscitated VA
arrest

<3 mo post
revascularization,
and the role of ICDs
in

patients who had
revascularization
after SCD

Study type
observational,

evaluating total

mortality and/or
appropriate ICD
therapy

Size 164 patients

had cardiac surgery

Inclusion criteria:
cardiac surgery and ICI
within 3 mo

Overall group rates

Thel°endpoint of total
mortality and appropriate
shocks were observed in
52

35 (38%) and 28 (30%) o
patients, respectively

Conclusion was that
recurrent VA are not
prevented by CABG
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and ICD within 3
mo; 93/164 had an
ICD for sustained
pre- or
postoperative VT or
fibrillation requiring
resuscitation, mean
follow-up 49 mo

DataSupplement 2. Nonrandomized Trials, Observational Studies, and/or Registries of Arrhythmic Surgery and Revascularization for
Arrhythmia Management; (Section5.5.1)

Study Acronym;
Author;
Year Published

Study Type/Design;
Study Size

Patient Population

1°Endpoint and Results
(P values; OR or RR;
& 95% ClI)

Relevant 2 Endpoint (if any);
Study Limitations;
Adverse Events

Kumar et al. 2015
(86)
25925229

Aim: To characterized
the reasons for VT
ablationfailure and
describealternative
interventional
procedures

Study type Single
center experience

Size 62

Inclusion criteria Sixty
seven patents with VT
refractory to 4+2 AARNd
2+1 previous
endocardial/epicardial
catheter ablation
attempts underwent
transcoronary ethanol
ablation, surgical
epicardial window (Epi
window), or surgical
cryoablation

Exclusion criteria N/A

1" endpoint: abolishment of
at least 1 inducible VT,
complete success, partial
success (abolishment of at
least 1 spontaneous VT), anc
failure (residual inducibility of
spontaneous VT).

Results: Transcoronary
ethanolablationalone was
attempted in 37patients OR
Cryo alone in 2patients and
a combination of
transcoronary ethanol
ablationand ORCryo (5
patients), or transcoronary
ethanolablationand Epi
window (4patients), in the
remainder. Overall,
alternativeinterventional
procedured 6 2 f A 4K S

inducible VT and terminated

The conclusion was that a
collaborative strategy ddilternative
interventionalproceduresoffers the
possibility of achieving arrhythmia
control in highrisk patients with VT that
is otherwise uncontrollalel with AAD
and standard percutaneousatheter
ablationtechniques.
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storm in 69% and 74% of
patients respectively,
although 25% opatientshad
at least 1 complication. By 6
mo postprocedures there
was a significant reduction in
ICD shocks (from a median o
8/mo to 1; p<0.001) an&AD
requirement although 55% of
patientshad & least 1 VT
recurrence, and mortality wag
17%.

Anter et al. 201187)
21673018

Aim: Evaluate the
efficacy of
preoperative
electroanatomic and
EPcharacterization of
the VT substrate and
circuit to guide
surgicalablation in

Inclusion criteria Eight
patientswith recurrent
sustained VTefractoryto
AADunderwent
endocardial and/or
epicardialablation
proceduresAfter the
unsuccessful

1" endpoint: Clinical VT and
ICD shocks

Results: During a mean
followup period of 23 + 6 mo
(range, 1% 34 mo), Gpatients
had significant reduction in
VT burden as evident by a

The authors concluded thatT

circuits inaccessible to percutanemy
ablationtechniques are rare but car

be encountered irpatientswith

nonischemicardiomyopathy These
VTs can be successfully targeted b

surgicakryoablation guided by

preoperative electroanatomic and

(88)
18039225

variety of ablation
strategies and
technologies for
surgical cryoablation
of VT

patients who underwent
succeesful surgical
cryoablation after
catheter failed.

Exclusion criteriaN/A

elimination of VT

Results: Case reportThe
specific approach
(endocardial vs. epicardial,
beating heart vs. arrested)
and ablation device must be

patients withNICM percutaneous approach, | reduced number of ICD EPmapping.
surgicalcryoablation was | shocks afteablation (6.6¢0.6
Study type Single applied to the sites shocks per pt; p=0.026). Two
center experience previously identified and | patientsdied, 1 of progressive
targeted during the HF and 1 of sepsis.
Size 62 percutaneous procedure.
Exclusion criteriaN/A
Bhavani et al. 2007 | Aim:To present Inclusion criteria 3 1" endpoint: Successful tFGASYG 6AGK Ay
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Study type Single
center experience

case report

Size 3

tailored to the patient's
anatomy and presentation

Sartipy et al. 2006
(89)
16368337

Aim: The aim of this
study was to evaluate
the Dor procedure
including VT surgery

Inclusion criteria From
July 1997 to December
2003, 53 consecutive
patients with left
ventricular aneurysm and

1" endpoint: Mortality and Vt
inducible or spontaneous

Results: Early mortality was 2
of 53 (38%). Mean followp

Authors concluded that the Dor
procedure including endocardiectomy
and cryoablation yields a very high (904
freedom from spontaneous VT and
eliminates the need for an ICD in most

25697752

describe surgical
cryoablation of VA
from the LVOT region
inaccessible for
ablation because of
epicardial fat or
overlying coronary
arteries

Study type Single
center experience

Size 4

the period from March
2009 to Mart 2014, 190
consecutive patients with
focal VA originating from
the LVOT underwent
ablation at Brigham and
Women's Hospital,
Boston. The study
describes 4 patients (2%)
who underwent surgical
cryoablation.

Study type Single VT underwent surgical was 3.7y.At1,3,and 5y patients
center experience ventricular restoration overall actuarial survival was YINREAyall LyaaAh
including nonguided 94% 80%, and 59%, center.
Size 53 endocardiectomy and respectively. Surgical succes
cryoablation. Twentfour | rate in patients with
patients had at least 1 preoperative spontaneous V1
preoperative episode of | was 91%. Inducible VT was
sportaneous VT, and 29 | found in 5 of 35 patients who
patients had inducible underwent postoperative
only VT. programmed stimulation.
There was no arrhythmia
Exclusion criteria N/A related late death and there
was no loss to followp.
Choi et al. 201%90) | Aim: The aim is to Inclusion criteria During | 1”endpoint: Patients ¢ KS | dzlidéRtivEsirgal y (

outcomes.

Results: Surgical cryoablation
was successful in 3 of the 4
patients. Thed™ patient
subsequently had successful
endocardial catheter ablation
During a mean followup of 22
+ 16 mo (range @42 mo), all
patients showed abolition of
or marked reduction in
symptomatic VA. However, 1
patient subsequently requirec

cryoablation is an option for highly
symptomatic drugresistant VAs
emanating from the LVOT region. Yet,
the procedure is not effective for all
patients, and coronary injury is a risk.
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Exclusion criteria N/A

percutaneous intervenon to
the LAD; another developed
progressive left ventricular
systolic dysfunction caused b
NICM; and a third patient
underwent permanent
pacemaker implantation
because of complet&Vblock
after concomitant aortic valve
replacement.

Patel et al. 201§91)
26377813

Aim: to determine
effectiveness of hybrid
surgicalepicardial
mappingandablation
at the time to LVAD
placement

Study type Single
center experience.

Retrospective review.

Size 5

Inclusion criteria From
March 2009 to October
2012, 5 patients (4 men
and 1 woman, age range
52¢73 y) underwenbpen
chestEPSndepicardial
mappingfor recurrentVT
while the heart was
exposed during the
period of LVAD
implantation

Exclusion criteria N/A

Endpoint postLVAD VA

Results: Epicardiamapping
was considered if patients
had recurrent VT despite
failed prior endocardial
ablationand/or
electrocardiogram (EKG)
features of arepicardialexit.
Activation and/or a substrate
mappingapproach were
employed duringll
procedures3 of 5 patients
(60%) had acute procedural
success. In all patients, VT
was either eliminated or
significantly reduced with
epicardialablation 1 patient
had mediastinal bleeding
delaying sternal closure.
During a followup period of
3631368 d, patientsdied
due to nonarrhythmic causes

Openchesthybrid epicardialmapping
andablationfor recurrent VT is feasible
and can be considered in select patient
during theperiod of LVADmplantation

Mulloy et al. 2013
(92)
22520722

Aim: to determine
whether
intraoperative
cryoablationin select

Inclusion criteria 50
consecutive patients
undergoing implantation
of the HeartMate Il LVAD

1" endpoint: post LVAD
ventricualr arrhythmias.

Postoperative VA can be minimized k
preoperative sk assessment and
intraoperative treatment. Localized
cryoablationin select patients offers
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patients reduces the
incidence of
postoperative VA after

were examined14 of
these patients had
recurrent preoperative

Results: Compared with

significantly decreased

NoCryo, the Cryo group had

promising early feasibility when
performed during HeartMate Il LVAD
implantation.

LVAD.

Study type Single
center experience.

Size 14

Retrospective review.

recurrent \A, half

N=7).

VA. Of those patients witl
underwent intraoperative

cryoablation(Cryo: N=7)
and half did not (NoCryo:

Exclusion criteria N/A

postoperative resource use

and complications (p<0.05).
Recurrent postoperative VA
did not develop in any of the
Cryo patients (p=0.02).

(p=0.02).

None of the Cryo patients had
recurrent postoperative VA compared
with 4 (57%)pf the NoCryo group

Data Supplement 13RCTs for Autonomic ModulatioQ(Section 5.%

Aim: To determine
the efficacy of
atenolol in the
treatment of
symptomatic VA

Symptomatic (VA
disturbed their daily
activities)

Exclusion criteria

Comparator Placebo

(p=0.001) and average
heart rate (p<0.001)
compared to placebo.
Both placebo and

Study Acronym; Aim of Study; Patient Population Study Intervention Endpoint Results Relevant 2 Endpoint (if
Author; Study Type; (# patients) / (Absolute Event Rates any);
Year Published Study Size (N) Study Comparator P values; OR or RR; & Study Limitations;
(# patients) 95% Cl) Adverse Events
Schwartz PJ et al. | Study type: Inclusion criteria: Intervention: High risk: | 1”endpoint: SCD. CBDmay be considered
1992(93) RCT Patients postMI (30 1:1:1BB(oxprenolol) vs.| 22 mo as a possible alternative for
d); High risk (evidence¢ LCSD; High Risk: high-risk patents with
Aim: To explore the| of Vfib or Vtach); low | Low risk.BBvs. placebo.| Placebo 21.3% contraindications to BB
influence ofBBvs. | risk (no evidence ofF Oxprenolol 2.7%
LCSD in patients at| or VT. Comparator Placebo | LCSD 3.6%
high risk for SCD.
Exclusion criteria Low Risk:
Size:144 high risk; | N/A Placebo: 5.2%
869 low isk Oxprenolol: 1.6%
Krittayaphorg et al. | Study type: Inclusion criteria: Intervention: 1" endpoint: BBmay be useful for
2002(94) RCT VA with LBBB, inferioll Atenolol 50100mg/day | Atenolol significantly | patients with RVOT and
12486439 axis morphology. decreased PVC count | symptomatic VA.
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from RVOT SHD
compared with
placebo

atenolol decreased
symptom frequency.

Sizeb2
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Data Supplement 4. Nonrandomized Trials, Observational Studies, Guidelines, and/or Registries favrumic Modulationg (Section 5.6

(95)
24291775

retrospective chart
review

Aim: To describe the
experiences of
patients with VT storm
who underwent
cardiac sympathetic
denervation.

Size N= 41 (14 LCSD:
27 BCSD)

VT storm (>3 events
requiring treatment in 24
h) or refractoryWAand
ICD shocks who
underwentcardiac
sympathetic denervation
between April 2009 and
December 2012.

Exclusion criteria:
N/A

Study Acronym; Study Type/Design; Patient Population 1°Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)
Year Published & 95%CI)
Vaseghi et al. 2014 | Study type: Inclusion criteria 1" endpoint: Survival free of ICD Bilateralcardiac sympathetic

shocks.

Results:

1 Survival free of ICD shocks: 309
in LCSD; 48% in the BCSD.
(p=0.04)

1 numberof shocks decrease from
Mean of19 pre CSD to 2.3
(p<0.001)

denervationappears better than
LCSD

Ajijola et al. 201%796)
22192676

Study type:Case
Series

Aim: To describe the
experiences of
patients with bilateral
cardiac sympathetic
denervation (or RCSD
after unsuccessful
LCSD)

Inclusion criteria
Patientswith ongoing
VAs with LCSD and
maximal med therapy

Exclusion criteriaN/A

1 endpoint: Reduction in Ventricula
events

Results:
1 Complete response in 4/6
I Partial response in 1/6
1 Noresponse in 1/6 (PMVT)

Our study suggests that
patients with incessanvAfor
whom no other therapeutic
options exist, bilateral cardiac
sympathetic denervation may bg
beneficial.

Series

Aim: To describe the
effect of renal
denervation on

refractory to medications
and ablation

Exclusion criteriaN/A

refractory VT

Size N=6
Ukena et al(97) Study type: Inclusion criteria 1" endpoint: Reduction in Ventriculay Renal sympathetic denervatiof
27364940 Multicenter (5) Case | CHF; Recurrent VA events appeared safe and was

Results:
Median VT/VF:
1 4 wkprior =21
1 1 mo post =2 (p=0.004)

1 3 mo post =0 (p=0.006)

associated with a reduction in
VT/VF events.
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Size N=13

No periprocedural adverse events
Baseline BP was low but no change
BP.

Grimaldi et al. 2012
(98)
22877745

Studytype: Case
Series (from patients

enrolled in an under
enrolled RCT trial
was a 2 mo alternating
on/off design.)

Inclusion criteria
Patients with CM, ICDs
and previous VF or 2xVT

Exclusion criteriaN/A

1" endpoint: Ventricular arrhythmia

Aim: To describe the
experiences of
patients with SCS on

Size N=2

done)

Results:

Patient 1 had a 75% reduction in VA
with SCS on

Patient 2 had a 100% reduction in V.
with SCS on.

(These are the authors reports,
y dzY 6 S N&
to this. Notsure how the math was

Ay GKS

SCS may decrease the rate o
VA

Data Supplement 5. RCTs Comparingcute Management of Specific Arrythmias(Section6)

Study Acronym;
Author;
Year Published

Aim of Study;
Study Type;
Study Size (N)

Patient Population

Study Intervention
(# patients) /
Study Comparator
(# patients)

Endpoint Results
(Absolute Event Rates,
P values; OR or RR; &
95% Cl)

Relevant 2 Endpoint (if any);
Study Limitations;
Adverse Events

al. 2016(99)
27043165

Y dzR Sy § Aim: Compare
amiodarone,
lidocaine, placebo in| shock refractory VF or
OHCA with shoek
refractory VF or
pulseless VT

Study type RCT lidocaine or
doubleblind, amiodarone,
placebo controlled | hypersensitivity to

Size 3,026patients

Inclusion criteria 18 y
or older with OHCA an(

pulseless VT. IV access

Exclusion criteria
Already received

these drugs

Intervention: IV
amiodarone or
lidocaine; repeated
once if VFIVT
persisted after initial
dose and repeat
shocks

Comparator IV
normal saline

repeated once if
VF/T persisted after|

1 endpoint: No
difference in survival to
hospital discharge:
amiodarone (24.4%),
lidocaine (23.7%),
placebo (21.0%).
Amiodarone vs. placebo
3.2% points (95% C0.4¢
7.0; p=0.08); lidocaine vs
placebo 2.6% points (959
Cl:-1.0¢6.3; p=0.16);
Amiodarone vs. lidocaine

bSdzaNBf23A0
More amiodarone patients
required temporary pacing;
otherwise, no difference in
drug related adverse events
YI &

¢ NR I €
underpowered to show

amiodarone benefit over

placebo

Note: An editoria(100)

NY

KT

suggesting use of amiodarone
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initial dose and
repeat shocks

0.7% points (95% CB.2¢
4.7;p=0.70)

In withessed arrest,
survival to hospital
discharge with
amiodarone and lidocaine
was higher than with
placebo. The absolute ris
difference for
amiodaronevs.placebo
was (5.0 % points, p=0.01
and for lidocainevs.
placebo was (5.2 %
points, p=005)

or lidocaine for witnessed
arrest as there was a significa
reduction in shocks and fewer
CPR events in hospital.

Wl 02064
2011(101)
21745533

Aim: Compare
epinephrine with
normal saline during
OHCA treated
following ACLS
guidelines

Study type RCT
double blind,

placebo contrded

Size 601patients

Inclusion criteria Age
XMy @& GAGK
started by paramedics

Exclusion criteria
Traumatic OHCA

Intervention: 1 ml
aliquots of
epinephrine 1:1000
following current
ACLS guidelines

Comparator 1 ml
aliquots of 0.9%

sodium chloride
following current
ACLS guidelines

1 endpoint: Survival to
hospital discharge not
different: 1.9% for
placebo and 4% for
epinephrine (OR: 2.2; 95¢
Cl: 0.26.3). Return of
spontaneous circulation
8.4% for placebo ah
23.5% for epinephrine
(OR: 3.4; 95% CI: 2M6)

9LIAYSLIKNRYS
to spontaneous circulation but
not survival to hospital
discharge

[AYAGF GA2Y &Y
sample size to access hospita
survival.

vdzl £ AG@
evaluated

I ReZGents not listed

2T !
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t AOORA Y|

Aim: Compare

Inclusion criteria

Intervention: BB

1 endpoint: BBtherapy

Qustained VT/VRvas a major

adjunct to
defibrillation in
OHCA

Study type RCT
placebo controlled

Size 347patients

Exclusion criteria
traumatic, or OHCA

plus IV lidocaine
placebo or IV
lidocaine plus IV
amiodarone placebo
to treat VF resistant
to 3 shocks, at leadt
dose of IV
epinephrine, and
then 4" shock. Or,
recurrent VF after
successful initial
shack.

Comparator 1 ml
aliquots of 0.9%

sodium chloride
following current
ACLS guidelines

lidocaine: 28% with
amiodarone vs. 12% with
lidocaine (OR: 2.17; 95%
Cl: 1.2%3.83; p=0.009).
Of 42patientssurviving

to hospital admission, 9
(5%) survived to hospital
discharge in the
amiodarone group and off
20 initial survivors in the
lidocaine group, 5 (3%)
were discharged (p=0.34

tFGASYyGa
survival than those with
asystole or PEA.

' YA2RI NRYS

2008(102) outcomes in acute MI with sustained within 24 h of Ml within 24 h was predictor of inhospital death
19026290 patients with Ml and| VT/VF and/or high Killig associated with (RR4.18 95%CI: 2.9%5.93)
sustained VT/VF classification Comparator No BB | decreased irhospital
treated or not mortality in patients with
treated with BB Exclusion criteriaN/A sustained VT/VARR:
0.28 95%CI:0.100.75,
Study type: p=0.013) without
Prospective evidence of worseninglF
multicenterregistry 55.2% of patients with
of patients with sustaired VT/VF were
acute Ml treated with BB within 24
h of MI
Size 306 patients
with sustained
VTIVF
52 NA | y| Aim: Compare IV | Inclusion criteria Age | Intervention: 1" endpoint: Amiodarone LYONBI &a&SR ad
2002(103) lidocaine with IV XMy & ¢ A UK | Patients randomized | had higher survival to shorter interval from dispatch
11907287 amiodarone as VF. to IV amiodarone hospital admission than | to receiving study drugs.

g AL

=

survival to hospital discharge

[AYAGEGAZY

Y

show amiodarone improved

survival to discharge.
b2 I RS SIS

4

N
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shock resistant VT.

Study type RCT
double-blinded,

parallel design

Size 29 patients

treated with prior
antiarrhythmics

Exclusion criteria
Already onPAAD

by a 24 h infusion. If
the first medication
failed to terminate
VT,patientswere
crossed over to the
alternative
medication.

Comparator
Lidocaine

amiodarone terminated
VT in 78% and lidocaine
27% (p<0.01). OR and G
not listed. 24 h survival
39% on amiodarone and
9% on lidocaine (p<0.01)
More hypotenson with
lidocaine than
amiodarone (28% vs. 7%

I I &aal y] Aim: IV magnesium| Inclusion criteria Intervention: 1" endpoint: IV b2 o0SYSTAG 7
2002(104) givenearlyduring |t I GA Sy da xn Patients received@ | magnesium did not [AYAGFGAZ2Y &Y
11777881 CPR for VF will OHCA and refractory o] g of magnesium improve survival to inadequate magnesium dose

improve survival recurrent VF hospital admission: 17% b2 I ROSHK&EIS S
Comparator for magnesium and 13%
Study type RCT Exclusion criteria Placebo for placebo (OR: 1.69;
double blind, Traumatic OHCA 95% Cl:10%18%)
placebo controlled
Size 105patients
MAGIC Aim: Determine if | Inclusion criteria Intervention; IV 1" endpoint: Magnesium b2 0SYSTAl 2
¢ KSt § IVmagnesium Adult patients withCA | magnesium bolus did not improve return to | survival to 24 h or hospital
(105) improves return to | in the ICUor hospital followed by a 24 h spontaneous icculation: | discharge
9357406 spontaneous wards infusion 54% with magnesium ang b2 I ROSNES §
circulation 60% with placebo (95%
(measurable BP and Exclusion criteria Comparator Normal | Cl: 0.4£0.47; p=0.44)
pulse) for 1 h after | Patients in emergency | saline
in-hoital CA department. Advanced
heart block, chronic
Study type RCT renal failure, already on
placebo controlled | magnesium
Size 156patients
{ 2 Y06 SN Aim: Establish the | Inclusion criteria Intervention: 1V 1" endpoint: ' YA2RFENRYS 4
2002(106) effectiveness of IV | Patients with incessant| amiodarone (or IV Amiodarone was more effective than lidocaine for
12372573 amiodarone for (shock resistantyT not | lidocaine) followed effective than lidocaine: | terminating VT with improved

24 h survival.

[AYAGFGAZ2Y &Y
hypotension with amiodarone

less frequent than with
lidocdne.
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p=0.06). Bradycardia
equal

YdzZRSy O
al. 1999(107)
10486418

Aim: Determine if
amiodarone
improves the rate of
successful
resuscitation after
OHCA

Study type RCT
double blinded,

placebo controlled

Size 504 patients

Inclusion criteria
Patients <18 with OHC,
due to VF or pulseless
VT that remained
LINSaSyid |
with IV access

Eai

Exclusion criteria
Absence of |V access,
VF, or pulseless VT

Intervention: IV
amiodarone (single
dose) after receiving
1 mg epnephrine

Comparator
Placebo (polysorbate

80, dilutant, single
dose) after receiving
1 mg epinephrine

1 endpoint: Amiodarone
improved survival to
hospital admission: 44%
on amiodarone and 34%
on placebo (OR: 1.6; 959
Cl: 1.x2.4; p=0.02)

I YA 2 Rriprbhgd/ S
survival to hospital with no
difference in duration of
resuscitation, number of
shocks, need for other
antiarrhythmics

[AYAGF GA2Y &Y
detect treatment effect on
survival to hospital discharge

a2NB KeLkRidSy
amiodarone $9% vs. 48%,
p=0.04)

/T ftr K
1992(108)
1433686

Aim: To determine
the relative efficacy
of high vs. standard
dose
catecholamines in
initial treatment of
OHCA

Study type RCT
double blind

Size 816patients

Inclusion criteria
Adults with OHCA who
would receive
epinephrine by AHA
ACLS guidelines

Exdusion criteria
None listed

Intervention: High
dose epinephrine (15
mg), high dose
norepinephrine (11
mg), or standard
dose epinephrine
blindly substituted
for ACLS doses of
epinephrine

Comparator
standard dose

epinephrine (no
placebo)

1 endpoint: High dose
epinephrine significantly
improved the rate of
return of spontaneous
circulation: 13% for high
dose epinephrine, 8%
receiving standard dose
epinephrine (p=0.01).
18% of high dose
epinephrine and 10% of
standard dose
epinephrine patients
admitted to hospital
(p=0.02)

| A3K R2a&S S|
improved admission to hospitg
but no difference in dismissal
from hospital

¢ NBYyRa
were not different

[AYAGF GA2Y &Y
dismissal rate

bz |

TZ2Ny

ROSNAS §
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for terminating
spontaneous VT not
causingCA

Study type RCT

Exclusion criteria
Already on an
antiarrhythmic,
hypotension requiring

Comparator IV
lidocaine (100 mg)

Crossover to second
drug if VT persisted

D dzS dz3 y| Aim: compare Inclusion criteria Intervention: High 1 endpoint: 40.4% of [ “Besm3urvival after
al. 1998(109) repeated low dose | OHCApatientswith dose epinephrine, 5 | 1677patientsin the high | OHCA was no better with
9828247 vs high dose VFIVT despite mg, up to 15 doses | dose group had a return | repeated high doses of
epinephrine in defibrillation shocks, or of spontaneous epinephrine than with
OHCA asystole /hypotensive | Comparator circulation compared to | repeated standard doses.
\a) standard dose 36.4% of 165@atientsin
Study type: epinephrine, 1 mg, | the standard dose group
Prospective, Exclusion criteria: following ACLS (p=0.02). There was no
multicenter, Inadequate data protocol difference in survival to
randomized hospital discharge (2.3%
vs2.8%. p=0.34).
Size 3327patients
D2 NH S f| Aim: Determine the | Inclusion criteria Intervention: IV 1" endpoint: t NEOFAYLlF YARY
1996(110) relative efficacy of | Adult patients with procainamide (10 Procainamide was more | to lidocaine for terminating VT
8712116 procainamide and | spontaneous mg/kg at 100 effective than lidocaine: [AYAGF GA2Y &Y
lidocaine for monomorphic VT mg/min) or lidocaine | 27% of VT episodes AMl or ischemia
treating (1.5 mg/kg over 2 responded to lidocaine { A3y AT middof
spontaneous Exclusiorcriteria: min) and 77% to procainamidg QRS and QT on procainamide
monomorphic VT Patients withAMland (p<0.01)
those with poor Comparator
Study type hemodynamic Procainamide or
Randomized, open | tolerance lidocaine (no
label, parallel study placebo)
Size 29patients
I 2 S{4 | Aim: Determine the | Inclusion criteria Intervention: IV 1 endpoint: Sotalol was 2 Z2ndpoints
(111) relative efficacy of | Adult patients with sotalol (100 mg) more effective than [AYAGFGAZ2Y &Y
7912296 lidocaine and sotalol sustained VT lidocaine for terminating | control; smallhumber of

VT: 69% with sotalol and
18% with lidocaine (95%
Cl: 229%80%; p=0.003)

patients

after the first drug and 1 death
in each group after both drugs

M RSIGK AYy §

double blind immediate after 15 min
cardioversion, known
Size 33patients adverse reaction to
either medcantion
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patientswith AMI

Study type:
Metanalysis

Size:138
randomized trials,
98,000patients

therapy

Exclusion criteria:
Inadequate study
design

Placebo, standard
agents

[ S@A Y S Aim:Response rate | Inclusion criteria: Intervention: 1" endpoint: 110 patients {AIYAFAOLIYyf
1996(112) and safety Patients with recurrent | Patients (40.3%) survived 24 h first recurrence in the 2 higher
8522712 of intravenous hypotensivevVT were randomized to | without another dose groups
amiodarone in refractory to lidocaine, | receive 1 of 3 doses | hypotensive VT episode | 8LRGSyarzy
patients withVT procainamide and of intravenous vasopressor therapy in 38
refractory to bretylium. amiodarone: 525, Safety endpoint:Adverse | patients(14%) and led to deatt
standard therapies. 1,050 or 2,100 mg/24 events requiring drug in 6 (2%).
Exclusion criteria: h by continuous discontinuation
Study type: Cardiogenic shock; infusion over 24 h.
prospective, significant hepatic
controlled dysfunction or Comparator:As
pulmonary diseasdidx | above
Size 273 patients of TdR congenital QT
prolongation;
bradyarrhythmias oAV
block (unless
pacemaker present).
¢ S2 § Aim: Assess the Inclusion criteria Intervention: AAD 1" endpoint: 660 deaths ¢KS NRdziAyYyS
(113) effectiveness oAAD | Patientswith AMI in 11,712patients agents (lidocaine,
8371471 on mortality in randomized toAAD Comparator receiving Class | agents | procainamide) was associated

and 571 deaths in 11,517
controls (OR: 1.14; 95%
Cl: 1.0%1.28; p=0.03).
778patientsreceived
amiodarone and 77 died,
compared with 101
deaths in 779 control
patients (OR, 0.71; 95%
Cl, 0.5%¢0.97, p=0.03).
26,973patientsreceived
BBand 1,464 died
compared with 1,727
deaths in 26,295 controls
(OR0.81; 95% CI, 0.¢5

0.87, p=0.00001)

with increased mortality after
MI.
BBreduced morality
¢ KS | ¥dath RasNE
fAYAGSR aodzi U
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9f 1 I NA

Aim: Assess the

Inclusion criteria

2000(114) mortality associated| Acute MI, no
10639301 with amiodarone in | contraindications to
patientswith AMI study drug

Intervention: IV or
PO amiodarone

Comparator Placebo

1 endpoint: The study
was modfied after the

first 516patientsshowed
higher mortality on

' YA2RINRYS 3
PO to a total of 2,700 mg in th
first 48 h afterMI was
associated with increased

Study type: Single
center, randomized

Size:1,073patients

Exclusion criteria:

Contraindication to
amiodarone

p=0.04).

Safety endpoint

Increased mortality on
high dose amiodarone

amiodarone than placebq mortality.
(16.30% vs. 10.16%;

wSRdzOAyYy 3 (K
showed amiodarone and
placebo mortality were similar

Data Supplement 6. Nonrandomized Trials, Observational Studies, and/or Registries Comparing Acute Management of Sfggificnias

¢ (Section6)
Study Acronym; Study Type/Design; Patient Population 1°Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)

Year Published

& 95% ClI)

1 Piccini et al. 2008

Study type Registry of

Inclusion criteria

1°endpoint: death

{ Sustained VT/VFas common withAMI

with VA

(102) patients in the Patients withAMIwho Results306 of 5,391 patients | {In patients with sustained VT/VBB
119026290 VALsartan In Acute experienced sustained | (5.7%) in the VALIANT regist therapy in the first 24 lafter AMI was
myocardial iNfarcTion| VT/VF had sustained VT/VF with a | associated with decreased early mortali
trial (VALIANT) Exclusion criteria mortality of 20.3%. 55.2% | without worseningHF
inadequate data were treated with IV or oral
Size:306 patients BBwhich were associated
with decreased ishospital
mortality (RR: 0.28; 95% CI:
0.10:0.75, p=0.013)
[ Ayl @16 | Study type Guidelines| Inclusion criteria Acute | Expert developed guidelines 9t SOGNRAOLFEt OF NRA
26472995 treatment of patients recommended for the initial treatment o

Reviews role of direct current
cardioversion, epinephrine,
magnesium, andADtherapy
for the treatment of acute VA

VF, poorly tolerated VT, and polymorph
VT.

¢ KS | LILINPABINK | G S
epinephrine, and magnesium for the
treatment of acute VA is discussed
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I SNI AGT Study type Inclusion criteria All 1" endpoint: Survival to [ AR2O0F Ay S AMAINE ¢
(116) Retrospective, patients with OHCA due | hospital discharge spontaneous circulation and
9044490 observational study of| to VF. CPR by single hospitalization
patients with OHCA | center emergency Results: Patientsreceiving [ AR20FAYS RAR y2
due to VF department lidocaine had a higher return| discharge from hospital
of spontaneous circulation
Size 1,212 cases; 405 Exclusion criteria (p<0.001) and hospitalized
receiving lidocaine Traumatic cause of OHC]| alive (38% vs. 18%; p<0.01).
Survival to discharge did not
differ
al NJ 2d10 S{ Study type Inclusion criteria 1" endpoint: The association t NEOFAYFYARS I a3
(117) Retrospective, Witnesses, OHCA due tg betweenprocainamide and | shocks, pharmacologic interventions, ar
20624142 observational, cohort | VF or pulseless VT survival longer resuscitations.
treated by King County, t NB O A yidt iMiprév&suriivialR
Size 665patients WA, emergency services| Results: Procainamide
176 received associated with a lower
procainamide Exclusion criteria survival to hospital discharge
Traumatic cause of (OR: 0.52; 95% ClI: 0¢®675)
OHCA, asystolic OHCA
{GAStf S Sudytype: Inclusion criteria OHCA | 1”endpoint: survival to ¢KS | RRAGAZY 27F
(118) Multicenter, hospital adgnission and the rate of survival over the use of rapid
15306666 controlled prospective| Exclusion crite@: discharge defibrillation in OHCA.
trial traumatic cause of SCD
ResultsThe rate of hospital
Size 5638 patients; admission increased from the
1391 enrolled in the defibrillation phase to the
rapid defibrillation ACLS phase (10.9% vs 14.6¢
phase and 4247 in the p<0.001). Survival after rapid
ACLS phase defibrillation (OR: 3.4; 95% C
1.4¢8.4) was better than ACL,
(OR: 1.1; 95% CI: @B5) and
bystander CPR (OR: 3.7; 959
Cl: 2.55.4)
I I ] A KROUZ | Study type Inclusion criteria Age 1" endpoint: Return of t-hhsBitd epinephrine for OHCA wa
(119) Prospective, XMy & @gAGK spontaneous circulation, associated with improved return to
22436956 observational by emerg@&ce medical survival at 1 mo, neurologic | spontaneous circulation.
service personnel outcome
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Size 417,188patients

Exclusion criteria
Traumatic cause of OHC

Results: Epinephrine
improved return of
spontaneous circulation (OR:
2.36; 95% ClI: 2.22.50;
p<0.001); but had an adverse
effect on longterm outcome
measures (1 mo survival, OR
0.46; 95% CI: 0.4R.51; and
neurologic, OR: 0.31; 95% C
0.26¢0.36)

thhsBital epinephrine for OHCA wa
associated with worse 1 mo survival an
neurologic outcomes.

52y Y A3024
(120)
24846323

Study type
Prospective data

collection,
observational

Size 25,095patients

Inclusion criteria Adults
with CAin hospital with
asystole or pulseless VT
as the initial rhythm

Exclusion criteria
Cardiac arrest in
emergency department,
ICU missing data,
received vasopressin

1" endpoint: Survival to
hospital discharge

Results:Survival was
increased by early
administration of
epinephrine: £3 min
(reference group) (OR: 1.0);
4¢6 min (OR: 0.91; 95% CI:
0.821.0; p=0.055); @ min
(OR: 0.63; 95% CI: 0¢&R76;
p<0.001).

t I G A SghisBockdbleGAK Y
hospital had improved return of
spontaneous circulation, survival in
hospital, and neurologically intact
survival with earlier administration of
epinephrine

Y2a02013 $
(121)
23523823

Study type
Retrospective

database analysis

Size 686patients

Inclusion criteria Adults
with OHCA

Exclusiorcriteria:
Traumatic cause of OHC

1" endpoint: Does timing of
epinephrine administration
improve outcome

Results: Early epinephrine
was more likely to have
return of spontaneous
circulation (32% vs. 23.4%;
OR: 1.59; 95% CI: 1¢¥?738)

9 I NI @ atibnPiepinephéne NJ
improved return of spontaneous
circulation

9FNI& IRYAYA&UNT
not increase survival to admission or
discharge

{AYAT I NI NBadz Ga

{ LJ dzf RA Y]
(122)
9171064

Study type
Retrospective,

observational,
consecutivepatients

Inclusion criteria OHCA
survival

Exclusion criteria Norn-
cardiac cause of arrest

1" endpoint: Incidence of
acute coronary occlusion anc
role of reperfusion therapy

I gXcdrdinary occlusion is frequent i
survivors of OHCA and is predicted poo
by clinical and ECG findings

I 2NRBY Il NB | y3IA2LH
survival
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Size 84 patients

Results: 71% had significant
CAD and 48% had coronary
artery occlusion. l#hospital
survival 38%. Successful
angioplasty predicted surviva
(OR: 5.2; 95% CI: £24.5;
p=0.04)

I NB y RGN
(123)
21569361

Study type
Retrospective,

observational,
consecutive patients

Size 111patients

Inclusion criteria OHCA
survivor, age <80y,
treated with mild
hypothermia,
hemodynamically stale

Exclusion criteria Non-
cardiac cause of arrest

1" endpoint: Prognostic
impact of routinePCl

Results:73% hadCAD Time
from collapse to return of
spontaneous circulation
associated with mortality (OR
1.05; 28'¢75™ percentile
range,1.03;1.08; p<0.001);
Percutaneous intervention
associated with survival (OR;
0.30; 29'¢75" percentile
range, 0.1£0.79; p=0.01)

w2dziAyS O2NRYIl NEB
percutaneous intervention may improve,
survival following OHCA in patients
treated with mid hypothermia who are
hemodynamically stable

Bl ydzi G A Y

(124)
22975468

Study type
Retrospective,

observatonal,
consecutive patients

Size 93 patients

Inclusion criteria OHCA
survival, remained
unconscious soon after
recovery of spontaneous
circulation

Exclusion criteriaNon-
cardiac cause of OHCA

1" endpoint: Independent
determinants of irhospital
survival

Results:Coronary
angiography performed in 66
patients(71%); 48 emergent
and 18 at 1310 d?Clin

52%; in hospital survival 54%
Emergency angiography (HR
2.32; 95% CI: 1.23.38;
p=0.009) and PCI (HR54;
95% ClI: 1.3%1.8; p=0.004)
related to in hospital survival

9YSNESyOe O2NRYI
PCI, if indicated, appeared to improve
survival.

¢KS addzRe KIFa &a
control group; and unconscious patientg
who had delayed pradures 18 d after
OHCA is a poor comparative group.

5 dzY | 2016
(81)
27131438

Study type
Observational,

multicenter registry

Inclusion criteria OHCA
survivor without an ST
elevation Ml

1 endpoint: Favgable
neurologic outcome

Mko 2F hil /! LI GA
elevation had a culprit lesion and had a
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Size 695patients

Exclusion criteria
Inadequate data

Results: 199 patients(29%)
had a PCI. 43% with PCI haj
favorable outcome and 33%
without PCI. (OR: 1.80; 95%
Cl: 1.0€2.97; p=0.02).

nearly 2fold increase in favorable
neurologic outcome.

I Fr@2NI ot S 2dzid
predicted by a shockable rhythm, lower
epinephrine dose, and shorter
resuscitation.

Y dzR Sy OK dz]
2013(125)
23743237

Study type
retrospective, cohort

of patients with OHCA
who did or did not
receive prophylactic
lidocaine

Size 1721 patients
with OHCA due to VF
or VT

Inclusion criteria OHCA

RdzS 2

y

+C

Exclusion criteria
Missing data paits, ho

2

chance of survival when

paramedics arrived

1" endpoint: re-arrest,
hospital admission, survival

Results: 1296 patients
received prophylactic
lidocaine and 425 did not.
Prophylactic lidocaine
reduced rearrest from VF/VT
(OR: 0.34; 95% CI: 0¢Z644);
non-shockable arrhythmias
(OR: 0.47;95% CI: 0®078);
higher hospital admission
(OR: 1.88;95% CI, 1ZB76);
and improved survival to
discharge (OR, 1.49;95% CI:
1.151.95)

tFriASyiGa NBEOSAOA
shorter time to a return of spontaneous
circulation and higheBP

&S 2F LINRPLKef g
return to a spontaneous circulation aftel
OHCA s associated with less recurren
VF/VT and higher rates of admission to
hospital and survival to discharge.

bl RSYI y S|
2000(126)
10942741

Study type
retrospective,

obseavational

Size 49 patients

Inclusion criteria ES

with recent (72 lg3 mo)

Mi

Exclusion criteriaMI <72

h

1" endpoint: Effect of beta
blockade (left stellate
ganglion blockade, esmolol,
propranolol) on outcome
(survival)

Results: 1-wk mortality rate
was higher in group not
treated with beta blockade:
18 (82%) of the 22 patients
died, all of refractory VF,
compared to 6 (22%) of the
27 patients with beta

blockade, 3 of refractory VF

{@YLI GKSGAO o6f 2(d
standard ACLS therapy in treating ES
patients.
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(p<0.0001). Patients who
survived the initial E8vent
did well over the 1 y followup
period: Overall survival was
67% with beta blockade
compared with 5% without it
(p<0.0001).
{laazy Study type Meta- Inclusion criteria OHCA | 1”endpoint: survival 2AdySaasSR hi /! |
(27) analysis OF OHCA VFIVT treated with defibrillation had
20123673 studies Results:Survival to hospital | improved survival.
discharge was more likely
Size 79 studies among OHC patients
reporting 142,740 witnessed by a bystander
patients (6.4% to 13.5%); witnessed K
EMS (4.9% to 18.2%),
received bystader CPR (3.9¥
to 16.1%), or were found in
VF/VT (14.8% to 23%).
. dzEG 2y Study type single Inclusioncriteria: 1" endpoint: adverse IV verapamil should not be used in
(128) center, observational | Sustained VT treated hemodynamics patients with sustined VT
3578051 with IV verapamil
Results:44% of 25atients
with sustained VT receiving ||
Size 25patients verapamil had severe
hypotension of loss of
consciousness.
t SttAa Study type Inclusion criteria OHCA | 1" endpoint: return of A precordial thump did not delay other
(129) prospective, spontaneous circulation and | aspects of CPR aad no adverse
19010581 observational Exclusion criteria hospital discharge effects; but efficacy was lacking.
Inadequate data
Size 144 patients Results: Precordial thump
had no effect on heart
rhythm in 96% opatients
with return of spontaneous
circulation in only 3atients
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+2f 1YY Study type single
(130) center, observational,
2087859 consecutivepatients

Size 47 patients

Inclusion criteria
patientswith VT

1 endpoint: VT conversion
following a precordial thump

ResultsVT with a heart rate
XMcn
22 cases, and VT >160 bpm
converted in 3 of 15 cases. 3
cases of VF and 7 cases/¢iL
failed to convert.

.ta 02y QO

A precordial thump converted VT in 779
ofpatientsé A G K | NI GS X
20% if therate was faster. V&ndVFL

did not convert.

Data Supplementl7. RCTs Secondary Prevention Sudden Death in Ischemic Heart Disé8setion 71.1)

compared with
amiodarone or
sotalol in patients
resuscitated from
VF or symptomatic
sustained VT with
hemodynamic
compromise.

Study type RCT

Size 1016
patients

syncope; or sustained
VT with arLVEF).40
and symptoms
suggesting severe
hemodynamic
compromise.
Exclusion criteria
arrhythmia was
judged to have a
transient or
correctable cause,
excessively lgh risk
(life expectancy <1,y
class IV HF, awaiting

heart transplant, or

drugs- amiodarone
or sotalol, (only 2.69
received saalol)

82.3% in the
antiarrhythmic-drug
group at 1 y81.6%uvs.
74.7% aRy, and 75.4%
vs.64.1% aBy (p<0.02).
The corresponding
reductions in mortality
(with 95% Qlwith the ICD
were 39+20%, 27+21%,
and 31+21%

Study Acronym; Aim of Study; Patient Population Study Intervention Endpoint and Results Relevant 2 Endpoint (if any);
Author; Study Type; (# patients) / Study Limitations;
Year Published Study Size (N) Study Comparator Adverse Events
(# patients)
AVID Aim: To examine | Inclusion criteria Intervention: 1" endpoint: Study terminated early after
The AVID the effect on patients who were Therapy with ICD Overall survival was 1016 of 1200 patients enrolled
Investigators overall survival of | resuscitated from greater with the ICD, with]  81% of patients ha@AD
1997(131) initial therapy with | nearfatal VF; Comparator unadjusted estimates of ConclusionAmong survivors of
9411221 an ICD as sustained VT with Antiarrhythmic 89.3% as compared with | VFor sustainedvTcausing severe

symptoms, ICD is superior £AD
therapy for reducing overall
mortality.
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requiring a balloon
pump, other
mechanical means, ol
inotropic drug
administration for
hemodynamic
support)

or excessively low rish
(event occurring
within 5 dof cardiac
surgery or
angioplasty, o
occurring inhospital
<5 dafter Ml),
previous

ICD implant (or
attempted implant),
chronic serious
bacterial infection, or
were unable to give
verbal

assent due to
neurologic
impairment, ora
contraindicationto
amiodarone

CIDS Aim: To compare | Inclusion criteria in Intervention: ICD 1" endpoint: Death from 82% had ischemic etiology
Conolly et al. | the efficacy of the | the absence of either any cause. ConclusionsCIDS provides
2000(132) ICD and recentAMI or Comparator A nonsignificant reductior] further support for the superiority
10725290 amiodarone for the| electrolyte imbalance,| Amiodarone in the risk of death was | of the ICD over amiodarone in the
prevention of they manifested any observedwith the ICD, treatment of patients with
death in patients | of the following: (1) from 10.2%l/y to 8.3%/y | symptomatic sustained \Var
with previous documented VF; (2) (RRRL9.7%; 95%I:- resuscitatedCA
sustainedvA OHCAequiring 7.7%40%; 0.142). A
defibrillation or nonsignificant reduction
Study type RCT cardioversion; (3) in the risk of arrhythna
documented, death wasobserved, from
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Size

659 patients

sustained VT causing
syncope; (4) other

documented,
sustained VT at a rate
xMpn 0Skda

causing presycopeor
angina in a patient
with a LVEPKO pi’z T
(5) unmonitored
syncope with
subsequent
documentation of
either spontaneous
t¢xmn a 2N
6xon auv Y2
VT induced by
programmed
ventricular
stimulation.
Exclusion criteria(1)
ICD or amiodame

not considered
appropriate, (2)
excessive
perioperative risk for
ICD implantation; (3)
previous amiodarone
i KS NI LRk B)2
nonarrhythmic
medical condition
makingly survival
unlikely, and (5) long

QT syndrome.

4.5%} to 3.0%/y(RRR
32.8%; 959€| -7.2%c
57.8%; 0.094).

66

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society




CASH

Kuck et al.
2000(133)

10942742

Aim: to studythe
impact on overall
survival of initial
therapy with an
ICD as compared
with that with 3
AAD

Study type RCT

Size 288patients

Inclusion criteria

Intervention: ICD

patients resuscitated
from CA2°to
documented
sustainedvA

Exclusion criteria If
CAoccurred within 72
h of anAMI, cardiac
surgery, electrolyte
abnormalities, or
proarrhythmic drug
effect.

therapy

Comparator
amiodarone,

metoprolol, or
propafenone.
Assignment to
propafenone was in
March 1992, after an
interim analysis
showed a 61%
higher alicause
mortality rate than
in 61 ICD patients
during a followup of
11.3 mo

1 endpoint: The1°end
point was alcause
mortality.

Over amean followup of
57+34 mq the death
rates were 36.4% (95% O
26.9% to 46.6%) in the
ICD and 44.4% (95% ClI
37.2% to 51.8%) in the
amiodarone/metoprolol
arm. Overall survival was
higher, thoughot
significanty, in patients
assigned to ICD than in
those assigned to drug
therapy (tsidedp=0.081,
HR 0.766; 97.5% CI uppe
bound 1.112)

In ICD patients, the percent
reductions in attause mortality
were 41.9%, 39.3%, 28.4%, 27.79
22.8%, 11.4989.1%,10.6%, and
24.7% at \i to 9 of followup.

Coronary disease was etiology i
73% A much larger reduction of
61%, forSCDwas observed

Connolly et al.

Aim: To obtain the

Inclusion criteria:

Intervention:

1 endpoint: Reduction

2°endpoints:

2000(134) most precise RCTs ICD (934atients in death from ay cause | Arrhythmic death, HR 0.50 (95
11102258 estimateof the evaluatingthe ICDvs. with the ICD, HR 0.72; 0.37-0.67; p<0.0001).
efficacy of theCD, | AADtherapy in Comparator 95%CI0.60-0.87; Survival wagxtended by a mean o
comparedto patients with Amiodarone (932 p=0.0006). 4.4mo by the ICD wer a followup
amiodarone, for sustainedvAor SCD | patients period of 6 y
survival in patients P heterogeneity=0.306
with malignantVA. Patients with LVEM5% derived
more benefit from ICD therapy
Study type Meta- than those with more preserved
analysis of RCTs left ventricular function.
Size 3 RCTs
MAVERIC Aim: to test the Inclusioncriteria: Intervention: ER 1 endpoint: Of the 108 61% of patients had prior Ml
Lau et al. 2004 | possibility of survivors of sustained, guided interventions| EP arm patients, 31 (29% EPSas a minimal impact on the
(135) prospectively VT, VF o6CDn the (AAD coronary received an ICD, 46 (43% diagnosis of patients presented
15172648 identifying patients | absence of a\Mlin | revascularization, receivedAADonly (mainly| with VT, VF or SCD.
who would benefit | the last 48n. andICD)106 amiodaroneor sotalol) The trial does not support a role fg
most ICD b¥PSn and 18 (17%) received | EP testing in risk stratification.
67

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society


http://www.ncbi.nlm.nih.gov/pubmed/10942742
http://www.ncbi.nlm.nih.gov/pubmed/11102258
http://www.ncbi.nlm.nih.gov/pubmed/15172648

the context of2°
prevention

Study type RCT

Size 214patients

Exclusion criteria life
expectancy of <6 mo
from a non
arrhythmic cause or
child-bearing age

patientsassigned to
this arm)

Comparator
therapywith

amiodarone(108
patientsassigned to
this arm)

coronary
revascularization but no
ICD. No significant
differences in survival or
arrhythmia recurrence
existed between thewo
treatment arms after 6 y
However, ICD recipients
had a lower mortality
than nonlCDrecipients,
regardless of allocated
treatment (HR=0.54,
p=0.0391).

Claro et al.
2015(136)
26646017

Aim: To evaluate
the effectiveness
of amiodaronefor
1°or 2° prevention
of SCD compared
with placebo or no
intervention or any
other
antiarrhythmic.

Study type meta-
analyses using a

random-effects
model

Size 24 studies
(9,997 participants)
with 6 studies
identified as2°
prevention tials.

Inclusion criteria

Intervention:

Randomized assessin
the efficacy of
amiodaronevs.
placebo, no
intervention, or other
antiarrhythmics in
adults, either forl®
preventionor 2°
preventionof SCD.

Amiodarone

Comparator
placebo, no

intervention, ICD or
other
antiarrhythmics

1 endpoint: For2°
prevention amiodarone

compared to placebo or
no intervention (two
studies, 440 participants)
appeared to increase the
risk of SCD (RR.32; 95%
Ct0.87¢21.49) and all
cause mortality (RR
3.0595% Cl1.33¢7.01).
Compared to other AAD
(four studies, 839
participants)amiodarone
appeared to increase the
risk of SCD (RR.40; 95%
Ct 0.56¢3.52; very low
quality of evidence), but
there was no effect in all
cause mortality (RR..03;
95% CI0.75¢1.42; low
quality evidence).

ConclusionsWith very low
guality evidence, amiodarone lead
to a statistically nossignificant
increase in the risk of SCD and all
cause mortality (by 33% to 600%)
when compared to placebo or no
intervention. This met-analysis
did not effectively rule out benefit
or harm for2° prevention with
amiodarone.

Side effectsAmiodaronewas
associated with an increase in
pulmonary and thyroid adverse
events.

Limitations: For2° prevention
the evidence is inconsistent and
the quality of the evidence was
very low, so the authors conclude
that there is uncertainty on the
findings. There ae some
methodological isues that warrant
certain caution when interpreting
these results.
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DataSupplement B. Nonrandomized Trials, Observational Studies, and/or Registries for Secondary Prevention Sudden Deattemitsc
Heart Disease, (Section 71.1)

Study Acronym; Aim of Study; Patient Population Endpoint and Results Relevant 2 Endpoint (if any);
Author; Study Type; Study Limitations;
Year Published Study Size (N) Adverse Events
wl A 2@01 S| Aim: To determine Inclusion criteria 1" endpoint: Mortality Sustained VT without serious
(137) prognostic implications of | Patientswith stable VT symptoms othemodynamic
11208684 stable VT that were not enrolled in | Results: The mortality in 440 compromise is associated with a

Study type Observational,
registry of patients with
hemodynamically stable
VT

Size The study population
consisted of 440 patients
with stable VT and 1029
patients with unstable VT.
Of the 1029 patients with
unstable VT, 330 had
therapy determined by
randomizatiaon in the AVID
trial: 52% received an ICD
47% amiodarone, and 2%
sotalol. Therapy for the
remaining 699 patients
with unstable VT and the
440 patients with stable V|
was determined at the
discretion of the attending

physician

AVID, were included in a
registry of patients
screened for the study.

Exclusion criteria
Patients wio had an
arrhythmia within 5 dof a
MI, cardiac surgery, or
coronary intervention
were excluded, as were
patients with class IV HF
or those who were on a
heart transplant list, had
a prior ICD implant or
attempted implant, or
had a life expectancy of
<ly

patients with stable VT tended to
be greater than thtiobserved in
1029 patients presenting with
unstable VT33.6% vs. 27.6% at 3
y; RRt.22; p=0.07). After
adjustment for baseline and
treatment differencesthe RR was
little changed (RRL.25, p=0.06).

high mortality rate and may be a
marker for a substrate capable of
producing a more malignant
arrhythmia.
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Bass EB et al.
1988(138)
3195480

Study type:retrospective
cohort

Size:70 patients

Inclusion:unexplained
syncope EP study
between April 1981 and
April 1986.
ExclusionN/A

Results:

EP study had positive results in 3
patients-31 with VT, 3 withSVT
and 3 with abnormal conduction.

Nodifference in the 3 yecurrence
rate between thet studies (32 vs
24%, respectively).

At 3y, patients + had higher rates
of SCD than patients wittresults
(48% vs 9%, respectively,
p<0.002).

3 ytotal mortality rate was also
higher with + results than among
those with- (61%vs 15%,
respectively, g0.001).

Conclusionpatients with
electrophysiologically positive
results had high rates of SCD and
total mortality

Owens DK et al.
2002(139)
12228780

Aim: Evaluated whether
risk stratification based on
risk ofSCalone was
sufficient to predict the
effectiveness and cost
effectiveness of the ICD.

Markov model to
evaluate the cost
effectiveness of ICD
implantation @mpared
with empiric amiodarone
treatment. The model
incorporated mortality
rates from sudden and
nonsudden cardiac death
noncardiac death and
costs for each treatment
strategy. Model assumed
that the ICD reduced tota
mortality rates by 25%,
relative touse of

amiodarone.

Results:costeffectiveness
becomes unfavorable at both low
and high total cardiac mortality
rates.

If the annual total cardiac
mortality rate is 12%, the cost
effectiveness of the ICD varies
from $36,000 per qualitadjusted
life-year(QALY) gained when the
ratio of sudden cardiac death to
nonsudden cardiac death is 4 to
$116,000 per QALY gained when
the ratio is 0.25.

The costeffectiveness of ICD use
relative to amiodarone depends on
total cardiac mortality rates as wel
as theratio of sudden to
nonsudden cardiac death.
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Data Supplemeniil9. Nonrandomized Trials, Observational Studies, and/or Registriesdoronary Artery Spasm (Section 71.1.1)

Size 188patientswith
abortedSCD

Median followup of 7.5
y

variant angina without
aborted SCD from 13 heal
centers in South Korea.

Cardiac death was significantly highe
in aborted SCD patients (24.1,000
patient-y vs. 2.7 1,000 patienty (HR
7.26; 95% Cl: 4.212.5; p<0.001)

Predictors included family Hf SCD
(OR: 3.67; 95% Cl: 1:20.6; p=0.016),
multivessel spasm (OR: 2.@&% ClI:
1.333.19; p=0.001), and LAD artery
spasm (OR: 1.40; 95% ClI: 11022;
p=0.04)

A total of 24 aborted SCD patients
received ICD

6 ICD patients experiencad~and 1
died due to intractable VF.

In the aborted SCD patients who
received an ICD, ontality was 4.3%
compared with 19.3% of those that d
not receive an ICDr@nd but
nonsignificant p=0.15)

Author; Study Type/Design; Patient Population 1° Endpoint and Results Summary/Conclusion
Year Published Study Size (P values; OR or RR; Comment(s)
& 95% CI)
Ahn et al. 2016 | Study type 188 patients with variant | 1_endpoint: Thel°end point cardiac| ConclusionsThe prognosis of
(140) retrospective angina with aborted SCD | death patients with variant angina with
27386766 multicenter cohort and 1,844 patients with ASCD was worse than other

patients with variant angina. In
addition, our findings supported
ICDs in these highisk patients as a
2°prevention because current
multiple vasodilator theapy
appeared to bdess optimal.
Limitations: Retrospective study
and no accurate information for
response to medical therapy or
compliance. This is an ethnically
homogenous group raising
questions about extraolation to
other ethnicities.It is unknown
what factors mighhave led
physicians to implant an ICD.

Yamashina et
al.2014(141)
23906527

Study type
retrospective single

center cohort

Size 18 patients in
Japan between 1992
and 2012

Resuscitatedrom CAwith
1) documented VF/VT or
PEA and 2) the absence ¢
significant narrowing due
to coronary
atherosclerosis or any

structural cardiac

1" endpoint: recurrent VT/VF

Results:No recurrentVA syncope, or
CAduring a mean followp of 67 mo
(1 of 18 died during the initial
hospitalization and another cancer).

All are treated with longacting

ConclusionsMedical therapy
associated wittfavorablelong-
term outcomesfor patients with
vasospastic angina associated wit|
CA
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abnormalities possibly
causingCA 3) absence of
identifiable or reversible
causes of lethaVA4)
documented ST elevation
during chest pan or
positive provocation test

CCBs/nitrates and successfully quit
smoking.

6 received ICIQ none received
therapies

Limitations: small, retrospective,
and nonrrandomized study in a
single Japanese center.

Eschalier et al.

Study type case

Patients withCArelated to

Results:2/3 patients underwent ICD

ConclusionsVery small case serie

Size: 23 patients from
3 Japanese hospitals

Mean followup period
of 29y

absence oSHDor CAD
who had spasm of a majol
epicardial coronary artery
induced with acetylcholine
challenge

26% of patients experienced event

4 patientshad an episode of VF
appropriately treated by their ICD ang
survived (all but 1 patient was
compliant with vasodilator therapy).
After the first episode of appropriate
ICD therapy in these 4 patients, none
received recurrent therapy during the
limited follow-up.

1 additional patient survive@A2°to
pulseless electrical activity

2014(142) reports coronary artery vasospaslt| implantation because of recurrent VT| demonstrating ICD use in patients
24373622 despite medichtherapy. None had | with coronary vasospasm.
Size 3patients ICD shockm follow-up.
Matsue et al. Study type: 23 patients with aborted | Endpoints: Appropriate ICD therapy, Results:The average time for
2012(143) retrospective SCDreceivinga 2° suddenCA or death from all causes | appropriate ICD therapydm ICD
22840527 observational cohort prevention ICD in the insertion was about 1 gnd only

2/5 patients with recurrent lethal
arrhythmia had symptoms of ches
pain priorto ICD therapy.

ConclusionsThese data support
the use of ICD therapy in patients
with coronary artery vasospasm
who have survived an episode of
life-threatening VT/VF

Limitations: Nonrandomized
and relatively small number of
Japanese patients imdy 3
cardiovascular centers.

The cohort in the present study
included only patients with
coronary vasospasm who had SC
and thus the data shown here
cannot be extrapolated to the
whole coronary vasospasm
population.

Medication compliance was
evaluded only by medical
interview with patients, and that
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may have caused ov@stimation
of compliance.
Takagi et al. Study type nationwide | 30 men and 5 women had 1 endpoint: Thel°®end point MACE Results (continued)tn the 35
2011(144) registry of patients with | OHCA within a registry of | included cardiac death, nonfatal MI, | OHCA survivors, 14 patients
21406685 vasospastic angina 1429patientsin Japan hospitalization for unstablangina underwentlCDimplantation while
with vasospastic angina | pectoris andHF, and appropriate ICD | intensively treated with calcium

Size 35patientswith (definition: an angina shocks during the followp period, channel blockers.

OHCA. attack at rest and/or on which began at the date of original | Appropriate ICD shocks ffiFin 2
effort, accompanied by a | VSA diagnosis. of 14 patients despite intensive
transient ECG SSegment medical treatment. SCD occurred
elevation or depression of| 2”endpoint: The2°end point was all | in 1 patient without an ICD who
>0.1mV or a newly cause mortality. selfdiscontinued medication prior
appearance of negative U to the fatal even.
wave in at least 2 related | Results: Rate of cardiac death and
leads, and/or a total or Survival rate free from MACE was nonfatal Ml in patients in whom
subtotal coronary artery | significantly lowern the OHCA medications were reduced or
narrowing during the survivors compared with the nen discontinued (8%, 2 of 25 patients
provocation test of OHCA pagnts (72%vs.92% at 5 y was 16fold higher than that in the
coronary spasm, p<0.001). There was no difference in patients with continued
accompanied by chest all-cause mortality between the medications (0.7%, 10 of 1404
pain and/or ischemic ECG groups. patients, p=0.017).
changes mentioned Limitations: Appropriate ICD
above) therapy is used as surrogate for

sudden death. Retrospective
observational study and there the
association found in the present
study is not necessarily causal an
follow-up duration was variable
possible manwrrhythmic events
were missed.
Meisel et al. Study type Inclusion criteria (1) Results: All patients were treated with|  ConclusionsVF complicating
2002(145) Retrospective case typical chest pain at rest | maximum tolerated calcium channel | variant angina is a higher risk
11988204 review with multicenter | associated with transient | antagonists. population. Raises possibility that
survey STFsegment elevations not some patients such as those
present on the baseline | Ventricular arrhythmia reoccurred remaining symptomatic despite
ECGnd disappearing with after discharge in all patients. Mediar; medical therapy should be
relief of pain; (2) time to the first arrtythmia recurrence| considered for an ICD.
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Size 8 patients with
vasospastic angina
complicated by VF

documented VF
immediately after the
ischemic episode; (3)
survival of the index
episode of VF; (4)
angiographically normal
coronary arteries defined
as patent arteries with no
irregularities; (5)
angiographic evidece of
coronary spasm defined a
transient narrowing of
arterial lumen or recurrent
episodes oECG
doaumented ischemia
especially if occurring in
different coronary
territories; and (6)
recurrent angina despite
medical therapy

Exclusion criteria N/A

was 15 mqrange 2112). An ICD was
subsequently implargd in 7 patients.

After ICD implantation, 4 patients
received appropriate ICD shocks for
VTVF. 1 patient died with ICD and
recurrent chest pain with EMD.

1 patient with recurrent VF and no IC
had recurrent VF out of hospital and
subsequent braimlamage and died
several years later.

Chevakr et al.
1998(146)
9426018

Study type
retrospective case

review

Size 7 patients

Inclusion criteria
survivors ofCAwith
positive ergonovine
provocation test

Mean age was 44;8
were male and 4emales
All of themwere habitual
cigarette smokers.

Exclusion criteria N/A

Results: At a mean followup 58 mq 6
patients remained free of symptoms.
patient who continued smoking had g
new CAdespite 10 yafter and was
discovered to have a new LAD and R
stenosis and underwent CABG and |
placement.

Conclusionsmedical treatment
with calcium channel angonists
appears to be associated with an
eventfree clinical course. Stopping
smoking is important.

Myerburg et al.
1992(147)
1574091

Study type:
retrospective cohort

Size5 patients

Inclusion:From 356
patients, included were 5
survivors ofOHCA
between 1980 and 1991

Results: Titration of calcium channel
blocking drugs (verapamil, diltiazem,
or nifedipine) against the ability of
ergonovine to provoke spasm was

Conclusions:
SilentMI due to coronary artery
spasm can itiate potentially fatal
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without epicardial CAD

with induced or
spontaneous focal

coronary artery spasm (or

both)

Exclusion criteria N/A

arrhythmias in alf patients.

so ICD was implanted.

successful in preventing recurrent

1/5 patients had a positivEPSwith
ventricular flutter despite propranolol

arrhythmias in patients without
flow-limiting CAD.

In patients with OHCA due to
coronary vasospasm, treatment
with calcium channel blocking
agents appears to prevent
recurrent arrhythmias.

Data Supplemeng0. Nonrandomized Trials, Observational Studies, and/or Registriesfost CABG VT/MHSection7.1.1.2)

Size 4411 patients
undergoing CABG

compared to controls
without. Assessed

Author; Study Type/Design; Patient Population 1°Endpoint and Results Summary/Conclusion
Year Published Study Size (P values; OR or RR; Comnent(s)
& 95% CI)
Saxon et al. Study type 17 patients UCLA VT/VF patients had lower LWEmore Conclusions:
1995(148) retrospective single medical center with likely to have had MI <2 Wefore New onset MMVT is usually associated
7856540 center cohort new-onsetsustatined | CABG, graft to chronically occluded | with old infarct/scarring (and many
VT/VF within 30 of vessel inducible atEP$
Size 17 patients CABG between 1981 Polymorphic VT/VF usually associate(
1993 compared to Sustained MMVT 11/17 patients with ischemia.
119 control patients | (65%) and most (64%pd no Polymorphic VT/VF occurring after
19921993 without evidence of perbp MI. Those with | CABG warrants a therapeutic approach
VT/VF posCABG MMVT, 80% inducible &PS targeting treatment of\Ml.
Polymorphic VT/VF 6/17 patients
(835%) and most had peoip MI (67%)
and only 2/6 (33%) had inducible VT
at EPS
Asciore et al. Study type Cases CABG patients| Facbrs associated with VT/VF age Results (cont.):
2004(149) retrospective single 4/1996-9/2001 with <65 y female, low BMI, unstable 5/12 (42%) intraoperative VT/VF died in
15120824 center cohort VT/VF posbp angina, reduced LVEF, and need for| the hogital, as compared with 10/55

inotrope or IABP

(18%) with VT/VF in posip period
(p=0.08). Those with posip VT/VF, 27
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including 69 patients
with post op VF/VT

factors associated
with postop VT/VF

None of the VT/VF
patients underwent
ICD placement.

Off-pump CABG associatedth
protective effect (OR0.53 95% ClI
0.25¢1.13)

Long term survival wagmilar
between groups (2 98.2% VT/VF
surviving to discharges.97% for
control (HR0.96 95%Ct 0.4¢2.3)

(47.4%) had thevent within the first 24
h.

Conclusionincidence of VT/VF is low i
patients undergoing CABG but associat
with high inhospital nortality. The late
survival of those discharged is similar to
controls.

Steinberg et al.
1999(150)
10027813

Study type:cohort
study

Size:12 patients

Patient with sustained
postop VIk H n K
but <30 dafter CABG
among consecutive
patients 382 patients
undergoing CABG at ¢
single institution

Variables associated
with the occurrence
of VT was performed

Results: 12 patients (3.1%)
experiencedkl episode of sustained
VT 41+4.8 dafter CABG

In 11 /12 patients, no postoperative
complication explained the VT. 1
patient had a perioperative MI.

The irhospital mortality rate was
25%. Among the 9 survivors, 5 had
EPSwith all inducible sustained
monomorphic VT (matching clinical
VT). 3/9 péents received an ICD
before hospital discharge. Other 6/9
patients received chronic therapy
with AAD(primarily amiodarone).

All 9 patients are aliveyith a mean
followup of 2.5y

2 patients (1 with an ICD and 1 on
amiodarone) had recurrent VT dag
follow-up.

Results (cont.): Patients with VT were
more likelyto have prior Ml (92% vs.
50%, p<0.01), sever€HF (56% vs. 21%,
p<0.01), and LVEF <0.40 (708429%
p<0.01).

By multivariate analysis, the number of
bypass grafts acrossmncollateralized
occluded vessel to an infarct zone was
the only independent factor predicting
VT.

Conclusions(l) Patients who
developed VT had a high-iospital
mortality rate of 25% (2) However, long
term outcome was good (possibly relate
to antiarrhythmic or ICD). (3) predictors
are MMVT previous Ml scar and
associated severe LV dysfunction. (4)
Relationship was found between the
development of VT and the placement @
a bypass graft across a noncollateralize
occluded coronary vessel to a chronic
infarct zone. (5) The development of
MMVT was typically not due to a
detectable postoperative complication o
ischemia.
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Data Supplemen2l. RCTsind Nonrandomized Trials, Observational Studies, and/or Registae CDsPrimaryPrevention Ventricular
Arrhythmias and Sudden Death in Patients with Ischer@iardiomyopathyg (Section 71.2)

risk of SCD

Study type RCT

Size 900 patients

mellitus with poor blood glucose
control or recurrent infections,
previous or concomitant aortior
mitral-valve surgery, concomitant
cerebrovascular surgery,serum
creatinine concentration greater than

3 mg/dl, emergency CABG, a

ICD (446patient9

Study Aim of Study; Patient Population Randomized Subjects Endpoint and Conclusion:
Acronym; Study Type; Results
Author; Study Size (N)
Year Published
MADIT Aim: To evaluate | Inclusbn:t NS @A 2 dza& a L 3| Comparator All-cause mortality In patients with a prior
Moss et whether NSVT, inducible VT BPShat was Control (101patients) | Control 32%s.ICD | MI, low EF who are at
al.1996(42) prophylactic ICD, | non-suppressed with IV procainamid 13% high risk forvT,
8960472 as compared with | or equivalent AAD Intervention: (RRR59% ARR prophylactic therapy
conventional ICD (9%atients 19%) with an ICD leads to
medical therapy, | ExclusionpreviousCAor VT causing improved survival as
would improve syncope that was not associated witl compared with
survival in a high | an AMI; symptomatic hypotension conventional medical
risk group of while in a stable rhythm; anilll <3 therapy.
patients with wk, prior CABGZmoor PCI 8 mg,
NSVT, reduced as were women of childbearing age
LVEF and previouy who were not using medically
MI. prescribed contraceptives, patients
with advanced cerebrovascular
Study type disease, patients with any condition
prospective other than cardiac disease that was
multicenter RCT | associated witha reduced likelihood
of survival for the duration of the trial
Size 196 patients | and patients who were participating
in other clinical trials
CABGPatch | Aim: To evaluate | Inclusion:Coronary artery bypass Comparator All-cause mortality No evidence of
Bigger et the role of ICD in | surgery, EF <36, SAECG positive Control (454patients) | Control 18%vs.ICD | improved survival among
al.1997(151) patients after 18% patients with CAD,
9371853 CABG with high Exclusionsustained VT/VF, diabetes| Intervention: reduced LVEF, and

abnormal SAECG
receiving prophylactic
ICD after CABG
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noncardiovascular condition with
expected survival of less thany? or
an inability to attend éllowup visits
MUSTT Aim: To evaluate | Inclusion:/ ! 5% [ +9 C JXXn| If sustained VT/VF Risk ofCAor death Patientswith CAD, left
Buxton et al. | the usefulness of | inducible atEPS were induced bYEPS | from arrhythmia ventricular dysfunction,
2000(41) EPSor risk patientswere among the patients | and asymptomatic, NSV
10874061 stratification ExclusionH/o of syncope or had randomized to who received in whom sustained VAs
among patients sustained VT/VF48 hafter the onset | antiarrhythmic treatment with ICDs| cannot be induced have
with CAD, of AMI, NSVT that occurred only in | therapy, including was lower than that | a significantly lower risk
abnormal the setting of drugnducedLQTSr AADand possible ICD| among the patients | of SCD and lower overal
ventricular AMIl or that was attributable to acute | as indicated by the discharged without | mortality than similar
function, and metabolic disorders or drug toxicity, | results of EP testing, | (HR 0.24; 95% CI: | patients with inducible
NSVT or if they had symptomatic NSVT or no antiarrhythmic | 0.13¢0.45; p<0.001) | sustdned
therapy. All-cause mortality | tachyarrhythmias.
Study type RCT Control 55%s.ICD | Important to point out
Comparator 24% that receipt of an ICD
Size 704 patients Control (353atients) | (RRR58% and ARR| was not randomized
Inducible but no 31%) treatment.
antiarrhythmic
Intervention:
Inducible and failed
suppression with AAD
and given ICD (161
patients)
MADITI Aim: To evaluate | Inclusion: Prior Ml (1 mad =& 9 C | Comparator All-cause mortality: In patients with a prior
Moss et al. the benefit of ICD Control (49(atients) | control 22% vsiICD | MI and advanced left
2002(44) in patients with Exclusionexisting indication for ICD; 16% ventricular dysfunction,
11907286 prior Ml and NYHA class IV at enrollment; had Intervention: (RRR28% and ARR| prophylactic ICD
reduced LVEF undergone coronary revascularizatio| ICD (74%atients 6%) improves survival and
<3 mo;MI <30 d advanced should be considered as
Study type RCT | cerebrovascular disease, childbearin a recommended therapy
age and not using contraceptive,
Size 1232patients | presence of any condition othehan
cardiac disease that was associated
with a high likelihood of death during
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the trial, or unwilling to provide
consent
DINAMIT Aim: Inclusion:Recent Ml (&40 d), EF Comparator All-cause mortality: Prophylactic ICD
Hohnloser et | To assess the o ptaRdard deviation of normal | Control (342patients) | control 17%vs.ICD | therapy does not reduce
al.2004(152) benefit of ICD in | to-normal RR intervals of 70 msec o} 19% overall mortality in high
15590950 patients with less or a meaRR interval of 750 mse Intervention: risk patients who have
recent Ml and orlessYSIy KSI NI NI (ICD (33patients recently had avil.
reduced LVEF beats/min 2°outcome: Although ICD therapy
Study type RCT arrhythmic death: | was associated with a
ExclusionCHF class IV; noncardiac 12 ICD groups.29 | reduction in the rag¢ of
Size 674 patients | disease that limited life expectancy; in the control group | death due to arrhythmia,
CABG performed since the qualifying (HR ICD group, 0.4Z that was offset by an
infarction or planned to be performed 95 95% .22 to increase in the rate of
within 4 wks after randomization; 0.83; p=0.009) death from
three-vessel PCI performed since the nonarrhythmic causes.
qualifying infarction; name on a
waiting list br a heart transplant;
current, ongoing ICD therapy; prior
implantation of a permanent
pacemaker; requirement for an ICD
(i.e., sustained/Tor fibrillation more
than 48 hafter the qualifying
infarction); low probability that the
study ICD could be implead within 7
d after randomization; and expected
poor compliance with the protocol
SCDBHeFT Aim: Evaluate Inclusion:NYHA classlll HE, LVEF Intervention 1: All-causemortality: In patients with NYHA
Bardy et al. | whether Xo pilz GDMT plus a ICD (82} control 36%vs.ICD | class Il or IIl HF and
2005(43) amiodarone or a patients 29% [ t9CXopz X |
15659722 conservatively ExclusionAge<18 y unable to give (RRR-23% and ARR has no favorable effect
programmed consent Intervention 2: -7%) on survival, whereas
shockonly, single GDMT plus singlelead, shoclonly
lead ICD would amiodarone (845 ICD therapy reduces
decrease the risk patients overall mortality. This
of death from any was thelongest and
cause in a broad Comparator 1 largest ICD trial.
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population of
patients with mild
to-moderate HF

Study type
prospective
multicenter RCT

GDMT pluflacebo
(847patients

regarding the
safety and efficacy|
of amiodarone in
prevention of SCD

Study type Meta-
analysiof all RCT

examining the use

control. Additional

inclusion criteria included: treatment
for >30 d, followup >6 mo, and
availability of alcause mortality aan
endpoint

Exclusion criteria Studies

incidences of drug
toxicities.

Results: Amiodarone
decreased the
incidence of SCD
(7.2% vs. 9.7%]JR:
0.71; 95% CI0.61¢

CVD by 18%,
however,
amiodaronetherapy
is neutral with
respect to alicause
mortality

Size 2521patients
IRIS Aim: Test Inclusion: Recent MI (81 d) plus HR | Comparatot All-cause mortality: Prophylactic ICD
Steinbeck et | whetherpatients |Hdn o6 LIJY |y R [ =9 C | Control (453atient | control 23% vs22% | therapy did not reduce
al. 2009(153) | at increased risk overall mortality among
19812399 who are treated ExclusionVAs that occurred before | Intervention: patients withAMIand
early with an ICD | the index MI or A8 hafter the Ml and| ICD 445patients clinical features that
will live longer that required treatment, NYHA class placed them at increasec
than those who IV drugrefractoryHF, an interval of risk.
receive GDMT >31 d betweerMI and presentation,
alone no ECGlocumentation within 48 h
after the onset of chest pain, an
Study type indication for CABG before study
prospective RCT | entry, a psychiatric disorder, severe
concomitant disease, Exof poor
Size 898patients | compliance with treatment, either the
inability to participate in this trial or
current paticipation in another trial,
and an unstable clinical condition
Piccinietal. | Aim: Toevaluate | Inclusion criteria Studies in which 1" endpoint: SCD, 9 Amiodarone Conclusions:
2009(154) the cumulative patientswere randomized to CVD, altause reduces the risk of | Amiodarone reduced the
19336434 evidence amiodarone and placebo or inactive | mortality, and the SCD by 29% and | risk of SCD but is neutra

with respect to alcause
mortality.

Authors suggested
amiodarone as viable
alternative in patients
who are not eligible for
or who do not have
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of amiodaronevs.
placebokontrol
for the prevention
of SCD

Size 15 trials,
whichrandomized
8,522patients

of patientswith shockrefractory VA
OHCApatients<18 y, randomization
to amiodarone vs. a class Ic or class
AAD(without a placebo or standard g
care arm). Studies of patients with
ICDs were excluded unkessed on
both arms.

0.84, p<0.007)) and
cardiovasculadeath
(14.0% vs.16.390R:
0.820.71¢0.94,
p=0.004]). There was
a 1.5% absolute risk
reduction in alicause
mortality which did
not meet statistical
significance (p=0.093)
Amiodaronetherapy
increased the risk of
pulmonary(2.9%vs.
1.5%[OR: 1.985%
Cl1.27¢3.04,
p=0.003), and thyroid
(3.6% vs. 0.4%0R:
5.68;95% Cl2.94¢
10.98, p9.001)

Adverse events:
associated with -
and 5-fold increased
risk of pulmonary
and thyroid toxicity.

access to ICD therapy fo
the preventionof SCD.

preventionof SCD
compared with
placebo or no
intervention or
any other
antiarrhythmic.

Study type
meta-analyses

using a random
effects model

preventionor 2° preventionof SCD.

no intervention, ICD
or other
antiarrhythmics

reducing the risk of
SCD by 12%4%
and may reduce the
risk of allcause
mortality by up to
22% when
compared with
placebo or no
intervention in al°®
prevention setting.

toxicity.
Claro et al. Aim: To evaluate | Inclusion criteria Randomized Intervention: 1" endpoint: There ConclusionsThere is
2015(136) the effectiveness | assessing the efficacy amiodarone | Amiodarone was a beneficial low quality evidence that]
26646017 of amiodaronefor | vs.placebo, no intervention, or other effect with amiodarone reduces the
1°or2° antiarrhythmics in adults, either fdt® | Comparator placebo,| amiodarone risk of SCD and may

reduce the risk of all
cause mortality when
compared with placebo
or no intervention in d°
prevention setting.

The evidence regardin
the comparison with
other antiarrhythnics is
of moderate quality and
goes in the same
direction.
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Size 24 studies
(9,997
participants) with
17 studies with
8383 patients
identified as
relevantl®
prevention trials.

Adverse events:
Amiodarone was
assocated with
increased adverse
effects, both thyroid
and pulmonary
(based on 12
studies), and
increased risk of
discontinuation
(based on 13
studies) when
compared with
placebo.

Stresses the
importance for people in
low-income countries,
where an ICD may not b
available.

patients with LVEF
Xo E: Ay Of
the heart
transplantation lis

Size:Patients who
received ICDs for
primary

prevention (N-28)

LVEF was <31% were reviewed

(9/51; p=0.062).

Cause of death ippatients without ICDs
Sudden death (5/9, 55.6%),

HF(4/9, 44.4%).

Cause of death in patients withtCDs HFheart

Owens DK et| Aim: Evaluated Markov model to evaluate the cost | Results:.costeffectiveness becomes The costeffectiveness
al. 2002(139) whether risk effectiveness of ICD implantation unfavorable at both low and high total of ICD use relative to

12228780 stratification compared with empiric amiodarone | cardiac mortality rates. amiodarone depends on

based on risk treatment. The model incorporated | If the annual total cardiac mortality rate is | total cardiacmortality
ofSCalone was | mortality rates from sudden and 12%, the coseffectiveness of the ICD varieq rates as well as the ratio
sufficient to nonsudden cardiac death, noncardia from $36000 per qualityadjusted lifeyear of sudden to nonsudden
predict the death and costs for each treatment | (QALY) gained when the ratio of sudden cardiac death.
effectiveness and | strategy. Model assumed that the IC| cardiac death to nonsudden cardiac death i

costeffectiveness | reduced total nortality rates by 25%, | 4 to $116,000 per QALY gained when the

of the ICD. relative to use of amiodarone. ratio is 0.25.

Cantero Aim: Toevaluate | Inclusion criteria: Results: Appropriate ICD
Pérez EMet al. | the effectiveness | Records from patients accepted for | Median followup of 77 d therapies were recorded
2013(155) of ICDs for pmary | heart transplantation from January 1| overall mortality in the ICD group was 7.1%| in 42.9% (12/28) in this

24314988 prevention in 2006, to July 30, 2012, and whose | (2/28) and in thenon-ICD group was 17.6% | population.

82

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society



https://www.ncbi.nlm.nih.gov/pubmed/?term=12228780
https://www.ncbi.nlm.nih.gov/pubmed/?term=24314988

were comparel
with patients
without ICDs
(N=51)

Frohlich GM
etal. 2013
(156)

23813845

Aim: Todelineate
the role ofICD
therapy for the
primary and
secondary
prevention ofSCD
in patients listed
for heart
transplantation

Size:N=1089

Inclusion criteria:

Patients listed for heart
transplantation in2 tertiary heart
transplant centres were enrolled. Of
550 patients (51%) otie transplant
list with an ICD:

primary prevention ICD: N=216
secondary prevention ICD: B34

Results:

Median time on the waiting lts= 8 mo
(estimated lyear: 88+3% vs. 77+3% vs.
67+3%; p=0.0001).

An independent beneficial effect of ICDs thg
was most pronounced in patients who had
received an ICD for primary prevention (HR
0.4, 95% CD.19%0.85; p=0.016).

ICDs appear to be
assotated with a
reduction in allcause
mortality in patients
implanted with the
device for primary and
secondary prevention
compared to those
without an ICD

Gandjbakhch

Aim: To evaluate

Inclusion criteria:

Results:

Need formechanical

waitlist mortality
in patients listed

heart transplantatiorin the Us
between January 1, 1999, and

September 30, 2014, were

3,638 patients (11%) died on the waitlist (99
in ICD group vs. 15% in4@D group

E et al. 2016 the ICD benefit on| Patients with endstageHFreceiving | 15.6% of patients died while awaiting heart | circulatory support
(157) mortality in an ICD before or withiB8 mo after transplantation. (p<0.001), lonEF
27344378 patients withend- | being listed for heart transplantation | NonICD patients presented more often (p=0.001) and
stageHFlisted for haemodynamic compromise registration on the
heart ICD did not remain aimdependent predictor | regular list (5=0.008)
transplantation of death. were the only
Death byhaemodynamic compromise (76.39 independent predictors
Size:N=380 of deaths), which occurred more frequently | of death.
consecutive in the nonrICD goup (14.7% vs. 5.8%; log ICDrelated
patients listed for rank p=0.002). complications occurred
heart in 21.4% of patients,
transplantation Unknown/arrhythmic deaths did not differ | mainly as a result of
between 2005 and significantly between the two groups (3.9% | postoperative worsemig
2009 inAtertiary vs. 1.7%; logank p=0.21). of HF(11.9%).
heart transplant
centre
Vakil K, et al. | Aim: To assess thg Inclusion criteria: Results: In the sibgroup of
2016(158) impact oflCDon | ! Rdzf (& Pliste$or fikstime § Median followup of 154 days, patients with LVAD (N

9,478), having an ICD wi
associate with an
adjusted 19% relative

83

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society


https://www.ncbi.nlm.nih.gov/pubmed/23813845
https://www.ncbi.nlm.nih.gov/pubmed/?term=27344378

for heart
transplantation

Size:N=32,599

retrospectively identified from the
United Network for Organ Sharing
registry.

p<0.0001), whereas 63% underwent heart
transplantation
An ICD at listing was associated with an

reduction in mortality
(HR 0.81; 959t 0.7Q;
0.94).

adjusted 13% relative reduction in mortality
(HR 0.87; 95%Ct 0.83;0.94).

Data Supplemeng2. RCT&valuating Treatmenand Preventionof Recurrent Ventricular Arrhythmias in Patientgith Ischemic Heart
Disease; (Section7.1.3)

Study Aim of Study; Patient Population Study Intervention Endpoint Results Relevant 2 Endpoint (if any);
Acronym; Study Type; (# patients) / (Absolute Event Study Limitations;
Author; Study Size (N) Study Comparator Rates, Adverse Events
Year Published (# patients) P values; OR or RR; |
95% CI)

OPTIC

Conndly et
al. 2006(159)

16403928

Aim: Determine
whether
amiodarone plu8B
or sotalol are better
than BBalone for
prevention of ICD
shocks.

Study type:RCT

Size:412 patients

Inclusion criteria: Patients
who hal received an ICD
within 21 dfor inducible or
spontaneous VT/VF

Exclusion criteriaLong QT
syndrome, corrected QT
interval of more than 450
ms, already receiving or
recent treatment with a
class | or class lll
antiarrhythmic agent,
creatinine clearance less
than 30 mL/min, AF likelto
require use of a class | or
class IIl antiarrhythmic
agent, absence &dHD
NYHA class INF

Intervention:
amiodarone plu8B
or sotalol

Comparator:BBalone

1 endpoint: ICD
shock for any reason,

Shocks occurred in 4]
patients (38.5%)
assigned tBBalone,
26 (24.3%) assigned
to sotalol, and 12
(10.3%) assigned to
amiodarone plu8B
(HR 0.44; 95%C]I:
0.28;0.68;p<0.001).

Safety endpoint:NA

Amiodarone plu3B
significantly reduced the risk o
shock compared witBBBalone
(HR0.27; 95% CD.14¢0.52;
p<0.001) and sotalol (HR.43;
95% CI10.220.85;p=0.02).
There was a trend for sotalol t(
reduce shocks compared with

BBalone (HR0.61; 95% ClI
0.37¢1.01; p#H.055).

Adverse pulmonary and
thyroid events and
symptomatic bradycardia were
more common among patients
randomized to amiodarone.

ConclusionsDespite use of
advanced ICD technology and
treatment with aBB shocks
occur commonly in the first
year after ICD implant.
Amiodarone pluBBis effective
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for preventing these shocks
andis more effective than
sotalol but has an increased
risk of drugrelated adverse
effects.

Pacifico et al.
1999(160)
10369848

Aim: Efficacy and
safety of sotalol to
prevent shocks from
ICDs

Study type:
prospective RCT
doubleblind

Size:302 patients

Inclusion criteria:age >18y,
life-threateningVTthat were
not due to a reversible
cause; had received their
first or a replacement ICD
within 3mo before
enrollment (patients with
replacement defibrillators
had to have received at leag
one shock during the
preceding 6no); had a ICD
that provided tieed therapy
with EGM and separate
logging of shocks

Exclusion criteria incessant
VT; had received AAD
therapy < halflives of the
drug before randomization
in the case bclass | and 111
agents (and <3 mbefore
randomization in the case ol
amiodarone)had a QT
interval of more than 450
msec (or a JT interval of
more than 360 msec) in the
absence of drug therapy;
had a LQT,Sncluding
prolongation of the QT
interval in response to
specific drugs; had unstable

coronary syndromes or had

Intervention: 160 to
320 mg of sotalol per
day

Comparator:
matching placebo

1" endpoint:
Treatment with
sotalol was
associated with a
lower risk of death
from any cause or the
delivery of a first
shock for any reason
(reduction in risk
48%; p<0.001; first
appropriate shock for
avaor death from
any cause was st
reduced feduction in
risk, 444 p=0.007),

Safety endpoint:
Bradycardia was

more common in
sotalol group, but
only 2 patients
discontinued therapy
because of it; 3
patients in each
group hadHF.

First inappropriate shock for
a SVTor death from any cause
was reduced with sotalol
(reduction in risk, 64%;
p=0.004).

Sotalol also reduced the
mean frequency of shocks dug
to any cause (1.48.53
shocksy, as compared with
3.8%10.65 in the placebo
group; p=0.008).

ConclusionsQralsotalol was
safe and efficacious in reducin
the risk of death or the delivery
of a first defibrillator shock
whether or not ventricular
function was depressed.
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had anAMI less than two
weeks before screening; ha
intractableHF(NYHA class
IV); were candidates for
heart transplantation; or had
a medical condition that was
likely to be fatal in less than

2y.

Kettering et
al. 2002(161)

Aim: Efficacy of
metoprololvs.

Inclusion criteria:ICD
implanted for sustained V

Intervention: 40-480
mg sotalol daily

1 endpoint: VT/VF
recurrence requiring

Conclusions:No significant
difference in freedom from IC[

flecainide or their
respective placebo.

Study type:RCT

Size:1498 patients

duration, andno runs ofVT
of 15 beats at a rate of

X MH N /rdi. [EBILS5If
recruited within 90 dof the
MI, or9 CO0.4%K if recruited
90 dor more after the MI.

Exclusionas above

12494613 sotalol in or VF ICD intervention; 33 | therapies between metoprolol
preventing Comparator:25-200 | events in patients and sotalol groupp=0.68)
recurrent VT in Exclusion criteria: mg daily metoprolol | treated with
patients with ICDs | Contraindications for tartrate metoprololvs.30 in

metoprolol or sotalolAMI patients receiving
Study type: within the sotalol (p=0.68)
prospective RCT last 4 wk unstable angina;
severeconcomitant diseasesg Adverse Eventss
Size:100 patients metoprolol and 6
sotalol patients
required dose
reduction for fatigue,
dizzinessHF
Echt et al. Aim: Examine the Inclusion:6 d- 2 yafter Ml if | Intervention: 1" endpoint: ConclusionsExcess of deaths
1991(162) mortality and they had an average & c encainide or arrhythmic death or | due to arrhythmia and deaths

1900101 morbidity after PVC# on ambulatory flecainide cardiac arrest due to shock after acute
randomization to electrocardiographic recurrentMl in patients
encainide or monitoring of at least 18 h | Comparator:placebo | After a mean treated with encainide or

followup of 10 mo, 89
patients had died: 59
of arrhythmia (43
receiving drug vs. 16
receiving placebo;
p=0.0004)

flecainide. Nonlethal events,
however, were equally
distributed between the active
drug and placebo groups.
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Seidl et

Aim: efficacy of d{

Inclusion criteria: Patients

Intervention:

1 endpoint:

Conclusions:The recurrence

recurrences of VT

Study type:
prospective RCT

Size:146 patients

Exclusion criterianon-
syncopal sustained VT;
contraindications t(BB
limited projected survival
due to comorbid disease

were treated with it;
patients whose VT
was not suppressed
on sotalol received an
ICD and were
randomized to
treatment with sotalol
or no antiarrhythmic
therapy

Comparator:no
antiarrhythmic

group had a VT/VF
recurrence in
comparison to 15
patients (28.3%) in
the sotalol group and
15 patients (32.6%) ir
the

ICD/sotalol group (p §
0.0013).

Safety endpoint:
Intolerance to

treatment with

d,Isotalol (overt

al.1998(163) sotalol and with ICD andHxof VT/VF metoprolol (mean Actuarial rates for rate of VTin patients treated
9761084 metoprolol in dosage 10437 mg/d | absence bVT with metoprolol was lower
preventing Exclusion criteriaAMI recurrence at 1 and 2| than in patients treated by d,|
recurrence of within 1 vk; Comparator d,} y were significantly | sotalol. No difference in
arrhythmic contraindications sotalol (mean dosage| higher in the overall survival
events after ICD for BB Hxof proarrhythmia | 242+109 mgH) metoprolol group
implantation. caused by d;sotalol compared with the
d,l-sotalol group (83%
Study type: and 80% vs 57% and
prospective RCT 51%, respectively,
p=0.016).
Size: 70 patients
Safety endpoint: HF
led to drug
discontinuation in 9%
in each group.
92 episodes of
proarrhythmia in
sotalol groyp.
Kuhlkamp et | Aim: Evaluate Inclusion criteria:Patients Intervention: Patients | 1™ endpoint: 25 No difference in total mortality
al. 1999(164) efficacy of sotalol in| with inducible sustaine®T | whose VT was patients (53.2%) in | among the 3 groups
9935007 preventing or VF suppressed on sotalol| the ICBonly

ConclusionSotalol significantly
reduces the incidence of
recurrences of sustainedTin
comparison to nAAD
treatment
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cardia failure,
symptomatic
hypotension or
Bradycardia)

MADITI Study type Inclusion criteria ischemic | 1—endpoint: The frequency of ConclusionBeta blockers
substudy Retrospective, cardiomyopathy, EB0%, Appropriate ICD inappropriate ICD reduce the risk for VT or VF ar
Brodine et al. | observational randomized to ICD arm therapy for VT/VF; therapy forSVT improve survival in IGDBeated

2005(165) survival was not significatty patients with ischemic
16125497 Size 720 patients Exclusion criteriaPatients different among the 3| cardiomyopathy.
who received ICDs | who were not randomized td Results: Patients in treatment groups
ICD therapy the top quartile ofBB | (p=0.32).
doses had a significan
reduction in the risk
of VT or VF requiring
ICDtherapy compared
with patients not
receivingBB(HR
0.48;p=0.02).BBuse
was also associated
with significant
improvement in
survival compared
with the nonuse oBB
(HR:0.4; p<0.01).
SMASH VT | Aim: To determine | Inclusion criteria 3 S yx| Intervention: 1 endpoint Trend towardseduced
Reddyet al. whether with MI at least Imo Substrate based After 2y of follow~up, | mortality after 2 yin the
2007(166) prophylactic previously and a Hx of VF, | catheter ablation of ICD therapies ablation group (9% vs 17%,
18160685 substrate based Hemodynamically unstable | arrhythmogenic occurred in 12% of | p=0.06)
catheter ablation in | VT, or Syncope with myocardium during patients randomized
sinus rhythm inducible VT and ICD sinus rhythm K=64) to catheter ablation No difference in left
decreases ICD implantation and 336 in the ventricular function or NYHA
therapies afterMl Comparator Standard| control group (HR functional class during follow
Exclusion criteria ICD followup (N=64) | 0.35;CI 0.150.78, up.
Study type RCT Treatment withAAD p=0.007)
prospective ischemia induced VT/VF, or
incessant VT or VF
Size 128 patients
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recurrence in
patients with
Ischemic
Cardiomyopathy,
stable VT, and an
ICD compared with
ICD and continued
medical Rx alone

reduced LVEEO0.50, ICD
indication

Exclusion Criteria

MI or Cardiac Surgery withir
1 mo, LV thrombus, artificial
heart valve, incessant VT,
impaired renafunction, life

elimination of
substrate for non
inducible VT
(N=52)

Comparator
ICD and continued

medical therapy

free of recurrent VT
(HR 0.61,95%ClI
0.37¢0.99, p=0.044).

VANISH Aim: To determine | Inclusion criteria: PriorMl, Intervention: 1 endpoint VT storm occued in 32
Sapp Jet al. | whether catheter ICD implantation, at least 1 | Randomized 1:1 to Thel°outcome patients (24.2%) in the ablatior
2016(167) ablation decreases | episode of VT during catheter ablation or | occurred in 78 of 132| group and 42 patients (33.1%)
27149033 ICD therapies in treatment with amiodarone | escalated AD patients (59.1%) in | in the escalateeherapy group
patients with or another class | or class Il| therapy (escalated the ablation group (HR 0.66; 95% C0.42;0.05
ischemic AAD within the previous 6 | therapy group), and in 87 of 127 p=0.08). Appropriate ICD
cadiomyopathy mo (N=132) patients (68.5%) in | shocks occurred in 50 patients
with aHxof VT or Exclusion criteriaFailure to the escalatedherapy | (37.9%) and 54 patients
VF despite the use | give informed consent Comparator: group. The rate of thg (42.5%), respectively B4 0.77;
of AAD Escalated drug 1°outcome was 95% Cl0.53¢1.14; p=0.19).
therapy: Amiodarone | significantly lower in
Study type: loading then amio 20Q the ablation group 36 patients (27.3%) in the
randomized, mg/d (if on Sotalol) or| than in the escalated | ablation group and 35 (27.6%)
prospective Amiodarone reloading| therapy group in the escalatedherapy group
then 300 mdd if on (HRO0.72; 95% died (HR0.96; 95% C0.60
Size: 259 patients amiodarone <300 Cl10.5%0.98; p=0.04) | 1.53; p=0.86).
mg/d,
Or addition of This difference was
mexiletine 200 mg TIO driven by trends
to amiodarone300 toward reductions in
mg/d if on rates of appropriate
amiodarone 300 mg/d| shocks and episodes
(N=127) of VTstorm
VTACH Trial | To determine Inclusion CriteriaPatients Study Intervention After 24 mq 47% of Patients with LVEF >0.30 hal
Kuck KH, et | whether catheter agel8-80y with prior Ml, ICD plus catheter patients in the greater reduction of VT with
al.2010(168) ablation reduces CAD, clinically ablation of all ablation goup and catheter ablation than did
20109864 the risk of VT hemodynamically stable VT| inducible VTs or 29% of controls were| patients with more severe LV

dysfunction (freedom from VT
in 48% with ablation¥27% of
controls, (HFRD.47; 95%CI
0.24c0.88, p=0.016).

No difference in VT storm,
syncope, or death between
ablation and controls.

Study Type expectancy <1vy. (N=55)
RCT
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Study Size
107 patients

CALYPSO

AlKhatib S.
et al.2015
(169)

25332150

Aim

Pilot study to
determine
feasibility of RCTfo
catheter ablation of
VT vsAADwhen
used early in the
course of patients
with CAD who
experience ICD
therapies.

Study Type
Pilot RCT

Study size
27 patients

Inclusion Criteria

Patients with CAD, ICDs, wt
had received>1 ICD shock ol
>3 ATP therapies for VT

Exclusion Criteria
PresentAAD Incessant VT,
VT due to reversible cause

Intervention 1° Endpoint
Catheter ablation of | Meantime to
VT N=13) recurrent VT was 78

Comparator
AADON=14)

study

in ablation arm and
57din AADarm.

There were 2 deaths
in both arms of the

Of 243 screened patients, 27
were enrolled.

Presently orAAD(88, 41%),
VT due to reversible cause (23
11%), and incessant VT (20,
9%)).

Data Supplement 3. Nonrandomized Trials, Observational Studies, and/or Registries of Treatment of Recurrent Arrhythmig¢

(Section 71.3)

Size 48 patients

between 19861992

QRSnorphology
during VT

1) Typical RBBB or LBB

Study Acronym; | Study Type/Design; Patient Population 1° Endpoint and Results Conclusions
Author; Study Size (P values; OR or RR;
Year Published & 95% CI)
Blanck et al. Study type Inclusion criteria Results: BBRVT typically occurspatients
1993(170) Single Center Review| All patients at single center 45 of 48 patients ha@HD with SHD from a variety of causes i
8269297 with BBRVT diagnosed at EP{ SHD wa NICM in 1@atients patients with prolonged HV

ischemic cardiomyopathiy 23
patients V HD in Datients

Mean LVEF 23.2%

conduction intervals.

BBRVT is associated with aborte
SCD, Syncope, and Palpitations
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2)

3)
4)
5)

6)

QRS peceded by His
and appropriate
bundle branch
potential

Stable HV, RB, or
LBV interval
Induction dependent
on HV delay
Termination by block
in HPS
Noninducibility after
RBB ablation

Clinical Presentation

Aborted SCD in 26%
Syncope in 51%

Sustained palpitations in 10%

Mean HV interval in sinus 80.4
msec

QRS morphology in VT

LBBB in 4fatients

RBBB in patients

Interfascicular reentry in patients

Catheter Ablation

Performed in 2&atientstargeting
the RBB in 2patientsand LBB in 2
patients

Successful ablation of VT in 100%
No Complications obseed.

BBRVT is most commonly
associated with a LBBB QRS
morphology, and less commonly
with RBBB pInterfascicular QRS
morphologies

Catheter ablation targeting the
RBB or LBB is highly effective and
associated with a low risk of seriou
complications.

Brugada J et al.
2001(171)
11216974

Study type:
prospective

Size:61 patients

Inclusion:prior Ml,
spontaneous/Anot related to
an acute ischemic event and
coronary lesions requiring
revascularization

Exclusionn/a

Protocol: EPperformed before
and after revascularization

Results:61 patients were inducible
into sustainedvA

After revascularization, 52 of 59
patients previously inducible were
still inducible (group A), and 10
patients were noninducible (group
B).

No differences were found in
clinical, hemodynamic, therapeutic
and electrophysiological
characteristics between both
groups.

During 32 + 26 mofollowup,

28/52 patients in group A (54%)

In patients withVAin the chronic
phase ofMI, probability of
recurrence is high despite coronary
artery revascularization, but
mortality is low if combined with
appropriateAAD

Recurrences: lower EF predicted
higher recurrence rate but not
ischemiabefore revascularization,
amiodarone oBBtherapy or EP
study after revascularizatioln EF
<30%predicted ecurrent
arrhythmic events (p&.02), but not
the presence of demonstrable
ischema before revascularization
(p=0.42), amiodarone §9.69) or
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and 4/10 patients in group BlQ%)
had arrhythmic events (pG46).

Total mortality was 10% in both
groups.

beta-adrerergic blocking agent
therapy (p=0.53).

Sears et al. 1994

Study type:literature

Inclusion:studies assessing

Results: 13-38% of recipients

ConclusionsPsychosocial

Size 20 patients

with QRS with any of
the following:

1) H-H interval variation
preceding similar W/
interval variation;

2) Anterograde
activation of the
bundle branches
during tachycardia;
or,

3) Abolition of VT by
bundle branch
ablation.

Exclusion criteria None

VT ablation

NICM: 9 of 8patients(11%) had
HPS VT

ICM: 11 of 15patients(7.1%) had
HPS VT

Mean LVEF 247%

2 of 20patientshad normal LVEF

Clinical Presentation

ICD Shocks in Tatients
Syncope in patients

Other symptoms in patients

Typical BBRVIih 16 of 2Qpatients
(all had LBBB QRS morphology)
13 of 16patientsBBRVT

successfully ablated by RBB

(172) review psychological impact of ICD | experiencing diagnosable levels o] adjustment risk profiles indicate tha
10410293 and shocks anxiety. young ICD recipients and those wit
high dscharge rates may experienc
Specific ICelated concerns such | the most adjustment difficulties
as fear of shock, fear of device
malfunction, fear of death, and fea
of embarrassment have been
identified.
Lopera et al. Study type Inclusion criteria Results: BBRVT occurs in patients with
2004(173) Single Cemr Review | His Bundle, LBB, or RBB HPS VT induced in 20 of 234 both NICM andschemic
15028072 potential closely associated | consecutive patients referred for | cardiomyopathy, usually with

impaired LVEF.

BBRVT is most commonly
associated with a LBBB QRS
morphology, and less commonly
with RBBB or Interfascicular QRS
morphologies

Catheter ablation targeting the
RBB or LBB is highly effective and
associated with aolw risk of serious
complications if only one BB is
targeted and a higher risk of AV
block if both BBs are targeted for
ablation.
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ablation and 3 of 16 by LBB
ablation.

HV interval prolonged from 75.9
msec to 8317 msec after ablation.

Typical BBRVT and Interfascicular
VTin 2 of 20patients Ablation of
both the RBB and portion of LBB
eliminated VT irboth patients
complicated by AV block in 1 pt.

Focal Mechanism from BBs 2
patients one in RBB, one in LBB.
Ablation eliminated focal VT in
both patients, complicated by AV

patients withNICMto
those withICM
Study type
Prospective, non
randomized

Size 227 patients

ischemic
cardiomyopathyN=164)

Exclusion criteria
Failure of informed consent

1.12;2.34, p=0.01)ischemic
cardiomyopathyequiredepicardial
ablation in only 2 of 164 (1.2%)
whereas NICM required epicardial
ablation in 30.8% (p=0.0001).

block in 1 pt.
Mehdirad et Study type Inclusion citeria: Results: Catheter ablation of the RBB is
al.1995(174) Single Center Review| All patientsundergoing RF HV interval 688 msec at baseline | effective for the treatment of BBRV
8771124 catheter ablation of the RBB | LVEF mean 315%
Size 16 patients for BBRVT BBRVT is associated with
RBBB developed in 15/f&tients | prolonged HV conduction intervals.
after RBB ablation
AV block occurred in 1 pt The medium term followup after
After mean of 1910 mq one catheter ablation of the RBB is
patient died suddenly, 2 received | overall quite good.
cardiac transplantation, and 1 diec
of CHF.
HELPVT Aim: Inclusion criteria 1 endpoint: At 1 yfollow-up, VT | Complications
DinovB, et al. To determine the Patients withSHDreferred for | free survival was 57% fischemic | Complications occurred in 11.1% o
2014(175) outcome of VT catheter ablation of VT with | cardiomyopathgnd 40.5% for NICM and 11.1% dédchemic
24211823 catheter ablation in either NICM N=63) or NICM patients (HRL.62; 95%CI cardiomyopathypatients, including

death in 4.8% of NICM and 3.7% o
ischemic cardiomyopathy
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Intervention:
Catheter ablation for patients
with NICM

Comparator
Catheter ablation in patients

with ICM

VT in patients with
CAD

Study Type:
Multicenter, non

randomized

XH SLIA&a2RS R2(
ECG in patients without ICD,
incessant VT or symptomatic
VTdespite AAD treatment

Exclusion Criteria

EuroVT Study | Aim Inclusion Criteria 1 endpoint: Complications
Tanner H 2010 | To determine the Drug and device refractory, | Acute success with ablation was | Major complications occurred in
(176) safety and efficacy of | recurrent sustained VT after | achieved in 83% of mappable VTs 1.5% and minor complications in 5¢
19656251 electroanatomic M. and 40% of noimappable VTs of patients, particularly groin
mapping and irrigated| >4 episodes bsustained VT in| (p<0.0001). hematomas, with no mcedural
RF catheter ablation | prior 6mo. deaths.
for VT afterMi During 12mdollow-up, VT
Exclusion Criteria recurred in 49% of patients.
Study Type: Age <18
Multicenter, non MI within 2mo The mean numbeof therapies
randomized LV Thrombus dropped from 60£70 prior to
Unstable Angina ablation to 1445 in the same
Study Size Severe AS or MR period of tme (6 mqQ after ablation
63 patients Unwillingness to participate | (p= 0.02).
Intervention
Electroanatomic maping and
ablation wth opentip
irrigated catheter.
Postapproval | Aim Inclusion Criteria 1" endpoint: Comments
Thermocool Trial | To evaluate longerm | Patient with coronary disease| At 6 ma 62% without VT Reduction in amiodarone usage
Marchlinski F safety and 3S xmy @& I YR |recurrence, proportion opatients | andhospitalization
2016(177) effectiveness of RF | NS OdzZNNB y (14 + ¢  ( with ICD shock reducedom 81.2 Improvement in QoL
26868693 catheter ablation for | episode documented by ICD, | 6 LINB 0 (i 2 500creuygton |

in VT episodes in 63.8%mdtients

Safety Endpoint
CV specific AE in 3.9% with no

stroke
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Study Size
249 patients

Mobile LV thrombus, Ml
within 3mo, idiopatht VT,
Oflaa L+ 12B% ¢
recent cardiac surgery,
unstable angina, severe AS ol
MR.

Intervention

Electroanatomic mapping and
ablation wth opentip

irrigated catheter.

International
VT Collaborative
Group Study

Tung R 2015
(178)

26031376

Aim: to determine
the association of VT
recurrence after
ablation and survival
in scar related VT

Study type
Multicenter

observational

Size 2061

Inclusion criteria SHDwith
ischemic and an-ischemic
cardiomyopathies with
monomorphic VT and
myocardal scar by
electroanatomic mapping

Exclusion criteria absence of
scar on electroanatomical

mapping

Intervention: Catheter
ablation, either endocardial or
epicardial, guided by EAM.
End point of ablation with
elimination of all induced VTs

1" endpoint:

Freedom from VT recurrence, Hee
Transplant, or death was 70% ay 1
follow-up.

VT recurred in 55% of patients wh
diedvs.22% of patients who
survived.

Transplant free survival was 90%
for patients without VT recurrence
and 71% fortiose with VT
recurrence (HR6.9; 95%Ct 5.3¢
9.0, p<0.001).

Procedural complications occurre
in 6%, including 2 deaths (0.1%),
hemopericardium in 1.7%, and
vascular access complications in
1.6%

Meta-Analysis
of Randomized
and Non
Randomized
Trials of Cathete
Ablation for VT

Mallidi J 2011
(179)

21147263

Aim: To determine
the relative risk of VT
recurrence in patients
undergoing catheter
ablation compared
with medical therapy

Studytype:
Meta-Analysis of 5

Trials of VT Ablation

PubMed, Embase, Cochrane
searches of both randomized
and nonrandomized clinical
trials of catheter ablation of V7
compared with a control grouy
receivingAAD treatmentalone

Intervention:
Catheter ablation with or
without AAD

1" endpoint:

VT recurred in 93 of 2G6atients
(35%) after Catheter Ablation
compared with 105 of 191 (55%) ¢
AAD(HR:0.62 95%Cl 0.51¢0.76,
p<0.001)

Safety endpoint
Complications occurred in 6.3%

after ablation, including death

Electrical Storm occurred in 17 of
116 (15%) after catheter ablation
and 29 of 119 (25%) o®ADtherapy
(HR 0.61; 95%Ct 0.36¢1.03
p<0.066).

Mortality occurred in 12% of
patients treated with ablation and
14% onAAD.
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Size
457 patients

Comparator
AADalone.

(1%), tamponade (1%) and AV bic
(1.6%)

Size
231patients

LVEF <0.10, LV thrombus,
Creatinine >2.5, NYHA Class
CHF, severe AS, unstable
angina, pregnancy.

Intervention:

ablation (p<0.0001)

Safety endpoint
Complications occurred in 7%,

including 7patients(3%) whadied
within 3 d of ablation, and groin

complications in 4.7%.

Cooled Tip Aim: Inclusion criteria 1" endpoint: Complications
Ablation of VT To determine the >2 episodes of Acute success with elimination of | Complications occurred in 8%
Calkins 2000 safety and efficacy of | hemodynamicdy stable VT in | all mappable VTs in 75%, including death in 2.7%
(180) an internally cooled | previous 2 mpCAD ICD
10841242 RF ablation catheter | implantation, failure ob2 At a mean of 248153 dof follow-
used for VT isHDn | AAD up, VT recurred in 46% of patients
patients with>2
episodes of VT in the | Exclusion criteria Acute success defined by
prior 2 modespite>2 | Failure to give informed noninduciblity of VT afteablation
AAD consent did not predict VT recurrence
Study type Intervention:
Non-Randomized trial| Catheter ablation using the
of Cooled Tip ablation| Cooled RF catheteystem
catheter for VT Comparator
VT recurrencédxprior to
Size ablation
147 patients
Multicenter Aim: Inclusion criteria 1" endpoint: 1y mortality was 18%
ThermoCool To determine the >4 episodes of sustained VT | Freedan fromrecurrent VT at 6 md
Ventricular outcome after requiring cardioversion oAAD | follow-up in 123/231 patients
Tachycardia catheter ablation of | for termination in past 6 mo | (53%).
Ablation Trial VT despite ICD oAADTHERARY
StevensoWG, age >18y. VT ablation reduced the median
et al.2008(181) | Study type number of VT episodes in 6 mo
19064682 Nonrandomized Exclusion criteria before ablation from 11.5 to O afte|
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Catheter ablation with the
BioSense ThermoCool ablatig
catheter

Comparator
Prior Hx of VT recurrences

Steinberg et al.
1999(150)
10027813

Study type:cohort
study

Size 12 patients

Patient with sustained post
operationd VT H mbut <30d
after CABG among consecuti\
patients 382 patients
undergoing CABG at a single
institution

Variables associated with the
occurrence of VT was
performed

1 endpoint: 12 patients (3.1%)
SELISNASYOSR xm |
sustained VT 44.8 d after CABG

In 11 /12 patients, no
postoperative conplication
explained the VT. 1 patient had a
perioperative MI.

The irhospital mortality rate was
25%. Among the 9 survivors, 5 hal
EPSwith all inducible sustained
monomorphic VT (matching clinice
VT). 3/9 patients received an ICD
before hospital discharge. Other
6/9 patients received chronic
therapy withAAD(primarily
amiodarone).

All 9 patients are alive, with a mea
follow-up of 2.5 y.

2 patients (1 with an ICD and 1 on
amiodarone) had ragrent VT
during followwup.

Results (cont.): Patients with VT
were more likely to have prior Ml
(92% vs. 50%, p<0.01), severe CH
(56% vs. 2%, p<01), and LVEF
<0.40 (70% v29%, p<0.01).

By multivariate analysis, the
number of bypass grafts across a
noncollateralized occluded vessel t
an infarct zone was the only
independent factor predicting VT.

Conclusions: (1) Patients who
developal VT had a high ihospital
mortality rate of 25% (2) However,
longterm outcome was good
(possibly related to antiarrhythmic
or ICD). (3) predictors are MMVT
previous MI scar and associated
severe LV dysfunction. (4)
Relationship was found between th
dewelopment of VT and the
placement of a bypass graft across
noncollateralized occluded coronar
vessel to a chronic infarct zone. (5)
The development of MMVT was
typically not due to a detectable
postoperative complication or
ischemia.
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Data Supplemen24. Nonrandomized Trials, Observational Studies, and/or RegistrieBlBM¢ (Section 72)

Study Acronym;
Author;
Year Published

Study Type/Design;
Study Size

Patient Population

1° Endpoint and Results
(P values; OR or RR;
& 95% ClI)

Summary/Conclusion
Comment(s)

Ackerman M2011
(182)
21810866

Study type HRS/EHRA
consensus statement.

Expert consensus
statement on the state of
genetic testing for the
channelopathies and
cardiomyopathies

Panel:geneticists,
arrhythmia specialists
' INBSYSyid x

General: Class I) sound clinical
suspicion when positive
predictive value > 40%,
signal/noise ratio >1@®) AND/OR
genetic test result provides eithe
diagnostic or prognostic info, or
influences therapeutic choices.
Screening ofamily members:
when genetic testing leads to the
adoption of therapy/protective
measures/ lifestyle adaptations.

LQTS: Class I: 1) any pt with
strong clinical index of suspicion
for LQTS; 2) any asymptomatic |
with QT prolongation on serial
ECGs: QTc >480 ms prepuberty
>500 msadult; 3) Mutation
specific genetic testing for family
members and other appropriate
relatives

Class IlIb: any asymptomatic pt
with otherwise idiopathic QTc
values >460 ms (puberty) or 480
ms(183)on serial ECGs

CPVT: Class I: 1) any pt w stron
clinical index of suspicion of

CP\T;

LQTS: Note difference between
Class | if QTc >480 or 500 ms, and
Classlb if QTc >460/480 ms
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2) Mutation specific genetic
testing is recommended for
family members and appropriate
relatives

Brugada: Class |: Mutation
specific genetic testing is
recommended for family
members and appropriate
relatives

Class llaany pt w strong clinical
indexof suspicion of BrS,
including with procainamide
challenge

Class llinot indicated in the
setting of an isolated type 2 or 3
Brugada ECG pattern

Short QTS: ClassNtutation
specific genetic testing is
recommended for family
members and appropriate
relatives

Class llbany pt with strong
clinical index of suspicion

ARVC: ClassMutation specific
genetic testing is recommended
for family members and
appropriate relatives

Class llacanbe usefulfor
patientssatisfying task force
diagnostic criteria

Class lIbmay be considered for
patientswith possible ACM/ARV
Class llinot recommended for
patients with only a single minor
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criterion according to the 2010
task force criteria

SCD/SIDS: Class I:Agllection of
tissue sample recommended
(blood or heart/liver/spleen
tissue); 2) Mutation specific
genetic testing is recommended
for family members and
appropriate relatives

Class lIbtesting may be
considered if circumstantial
evidence suggests LQTS or CP
specifically

ACA/resuscitated: Class I:
Geneic testing should be guided
by the results of medical
evaluation and is used for the®
purpose of screening atsk
family members for sulglinical
disease

Class llIRoutine genetic testing,
in the absence of a clinical index
of suspicion for a specific
cardiomyopathy or
channelopathy, is not indicated
for the survivor of unexplained
OHCA

HCM: Class I: Bny pt in whom
the clinical dx of HCM is
established. 2) Mutation specifig
genetic testing is recommended
for family members and
appropriate relative
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DCM: Class I: DCM and
significant cardiac conduction
disease and/ofamily Hxof
premature unexpected sudden
death. 2) Mutation specific
genetic testing is recommended
for family members and
appropriate relatives

LVNC: ClassMutation specific
genetic testing is recommended
for family members and
appropriate relatives

Class llacan be useful if clinical
dx of LVNC is established

PCCDClass IMutation specific
genetic testing is recommended
for family members and
appropriate relatives

Clasdlb: may be considered as
part of diagnostic evaluation for
patientswith either isolated CCD
or CCD with concomitant
congenital heart disease,
especially w postamily Hxof
CCD.

I S NE K GeGaNJ] Study type Thisis a
2010(184) review on clinicaind
20864896 geneticissuesn DCM

N/A

N/A

IdiopathicDCM has been shown to
have afamilial basis in 235% of
casesGeneticstudies in familial
dilated cardiomyopathyhave shown
dramatic locus heterogeneity with
mutations identified in >30 mostly
autosomal genes showing primarily
dominant transmission.
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Piers et al 2018185)
24036134

Study type single center,
observational

Size 45

Inclusion criteria
Patients with NICM and
VT treated with catheter
ablation

Exclusion criteria N/A

1 endpoint: VT recurrence ove
mean follow up of 25£15 mo

Results: VT occurred in 24
patients (53%), but the 6 mdT
0dzZNRSY 61 a NBRQ(
79%.

Recurrence ras were low after
complete procedural success
(18%), but high after both partial
success (77%) and failure (73%)

VT recurrence is high in NICM
patients, but significant reduction in
the frequency of VT episodes is
observed in the majority of patients
following ablation

There was a suggestion that
patients treated with ablation early
(first VT or VT ICD therapy) had bett
outcome than those treated late

Greulich et al. 2013
(186)
23498675

Aim: study aimed to
demonstrate that the
presence of late
gadolinium enhancemen;
is a predictor ofleath
andother adverseevents
in patients with
suspectedCS

Study type: Multicenter
prospective

Size: 155patients

Inclusion criteria 155
consecutive patients with
systemicsarcoidosisvho
underwentCMRfor
workup of suspected
cardiacsarcoid
involvement. The mdian
follow-up time was 2.6 y

Exclusion criteria:N/A

1 endpoint: 1°endpoints were
death, abortedSCD, and
appropriate ICRlischarge.

Results.LGE was present in 39
patients (25.5%). The presence
LGE yields aRbf 31.6 fordeath,
aborted SCDor appropriate ICD
discharge, and of 33.9 for any
event. This is superior to
functional or clinical parameters
such as left VEFLV enddiastolic
volume, or presentation adF,
yielding HRs between 0.99 (per
increase LVEF) and 1.004
(presentation asiF), and
between 0.94 and 1.2 for
potentially lethal orother
adverseevents respectively.

Could not tell on additional LGE
parameters due to low numbers.

Kuruvilla et al. 2014
(187)
24363358

Aim: Toassess the
relation between CMR
LGE and cardiovascular
outcomes in NICM
patients

Inclusion criteria NICM

Exclusion criteria
Ischemic cardiomyopathy
HCM

Intervention: CMRLGE
findings and subsequent

1" endpoint: Patientswith LGE
had an increased risk of SCA
events (OR: 5.321<0.00001)
compared with those without
LGE.

Patientswith LGEhad increased
overall mortality (OR: 3.27;
p<0.00001) and increased HF
hospitalization (OR: 2.9p=0.02),

The annualized event rates f8CA
was 6.0% in LGE detectpdtientsvs.
1.2% for those without LGR<0.001).
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Study type Meta-

clinical outcomes in

NICM N=63) orischemic
cardiomyopathy(N=164)

Exclusion criteria
Failure of informed
consent

Analysis patients with NICM
Size 9 studies and 1,488 Comparator N/A
patients
HELPVT Study type single center,| Inclusion criteria 1" endpoint: VT free survival at 1| VT free survival worse in NICM
DinovB et al.2014 observational Patients withSHD y compared to ICM.
(175) referred for catheter
24211823 Size 227 (63 NICM) ablation of VT with either| Results: VT free survival 40.5% il Complete noninducibility after

NICM vs. 57% in ICM

HR for VTecurrence for NICM
1.62 (p=0.01)

index procedure predicted better
outcome

Tokuda et al 2012
(188)
22942218

Study type single
center, observational

Size 226

Inclusion criteria
Patients with NICM and
sustained monomorphic
VT referred for catheter
ablation

Exclusion criteria N/A

1" endpoint: All cause death or
heart transplantation following
ablation;2° endpoint: composite
of death, heart transplantation
and admission for VT recurrence

Results: After a mean of 1.4
ablation procedures

1°endpoint (4.4+3.3 follow-up)
reached in 66 (29%) patients
reached thel®end point: death
in 50 (21%) and transplant in 16
(7%)

2°endpoint (12 mg: death 10%,
transplant 3%, VT admission 18

Outcomes of ablation differ in
individual etiologies of NICM\RVC
had betta outcomes tharDCMfor 1°
(p=0.002) an@° end points (p=0.004)
Sarcoidosis had worse outcome thar
DCMfor 2°end point (p=0.002).

CanterePérez EMet
al. 2013(155)
24314988

Aim: Toevaluate the
effectiveness of ICDs for
primary prevention in
LI GASyida éA

Inclusion criteria:
Records from patients
accepted for heart
transplantation from
January 1, 2006, to July

Results:

Median followup of 77 d

overall mortality in the ICD group
was 7.1% (2/28) and in theon-

Appropriate ICD therapies were
recorded in 42.9% (12/28) in this
population.
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included on the heart
transplantation lis

Size:Patients who
received ICDdor primary
prevention (N-28) were
comparel with patients
without ICDs (N51)

30, 2012, and whose LVE
was <31% were reviewed

ICD group was 17.6% (9/51;
p=0.062).

Cause of death in patients
without ICDs

udden death (5/9, 55.6%),
HF(4/9, 44.4%).

Cause of death in patients with
ICDs HFheart

Frohlich GMet al.

Aim: Todelineate the

Inclusion criteria:

Results:

ICDs appear to be associated with

HFlisted for heart
transplantation

Size:N=380consecutive
patients listed for heart
transplantation between
2005 and 2009 ir
tertiary heart transplant
centre

before or within3 mo
after being listed for
heart transplantation

Non-ICD patients presented mor
often haemodynamic
compromise

ICD did not remain an
independent predictor of death.
Death byhaemodynamic
compromise (76.3% of deaths),
which occurred more frequently
in the nonICD goup (14.7% vs.
5.8%; logank p=0.002).

Unknown/arrhythmic deaths did
not differ significantly between

2013(156) role of ICDtherapy for Patients listed for heart | Median time on the waiting list =| reduction in alcause mortalityin
23813845 the primary and transplantation in2 8 mo(estimated tyear: 88+3% | patients implanted with the device fo
secondary prevention of | tertiary heart transplant | vs. 77+3%a 67+3%; p=0.0001).| primary and secondary prevention
SCDn patients listed for | centres were enrolled. Off An independent beneficial effect| compared to those without an ICD
heart transplantation 550 patients (51%) otine | of ICDs that was most
transplant list with an pronounced in patients who had
Size:N=1089 ICD: received an ICD for primary
primary prevention ICD: | prevention (HR0.4, 95% CI
N=216 0.19%0.85; p=0.016).
secondary prevention
ICD: N334
Gandjbakhch Eet al. | Aim: To evaluate the ICD Inclusion criteria: Results: Need formechanical circulatory
2016(157) benefit on mortality in Patients with endstage 15.6% of patients died while support (p<0.001), lonEF (0.001)
27344378 patients withend-stage | HFreceivingan ICD awaiting heart transplantation. | and regstration on the regular list

(p=0.008) were the only independent
predictors of death.

ICDrelated complications occurred
in 21.4% of patients, mainly as a res
of postoperative worsemig ofHF
(11.9%).

104

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society


https://www.ncbi.nlm.nih.gov/pubmed/23813845
https://www.ncbi.nlm.nih.gov/pubmed/?term=27344378

the two groups (3.9%s. 1.7%;
logrank p=0.21).

Vakil K, et al. 2016
(158)

Aim: To assess the
impact oflICDon waitlist
mortality in patients
listed for heart
transplantation

Size:N=32,599

Inclusion criteria:

I Rdzt G a plisteS
for first-time heart
transplantationin the Us
between January 1, 1999
and September 30, 2014,
were retrospectively
identified from the

United Network for Organ
Sharing registry.

Results:

Median followup of 154 days,
3,638 patients (11%) died on the
waitlist (9% in ICD group vs. 159
in no-ICD groupp<0.0001),
whereas 63% underwent heart
transplantation

An ICD at listing was associated
with an adjusted 13% relative
reduction in mortality HR 0.87;
95%Cl 0.80;0.94).

In the subgroup of patients with
LVAD (N 9,478), having an ICD was
associated with an adjusted 19%
relative reduction in mortalityHiR
0.81; 95%Ct 0.70;0.94).

Oloriz et al 2014
(189)
24785410

Study type single
center, observational

Size 87

Inclusion criteria
Patients with NICM and
drug refractorWT
treated with ablation

Exclusion criteriaN/A

1" endpoint: VT recurrence,
stratified to scar location
(anteroseptal vs. basal lateral)
determined by unipolar voltage

mapping

Results: Over a mean 1.§

follow up, VT recurred in 44
patients (51%) during median
follow-up of 1.5 y Anteroseptal
scar was associated with higher
VT recurr@ce (74%s.25%; log
rank p<0.001)

Death occurred in 15%

Multivariate predictors of VT
recurrence included electrat storm
(HR 3.211; p=0.001) and NHYA clas
(HR 1.608; p=0.018), anteroseptal
scar pattern (HR5.547; p<0.001)

Proietti et al 2015
(190)
25488957

Study type single center,
observational

Size 142 (55 NICM)

Inclusion criteria
Patients withischemic
cardiomyopathwand
NICM referred for
catheter ablation for VT

Exclusion criteria N/A

1" endpoint: VT recurrence,
determined by ICD interrogation
over641+301 d

Results: Recurrent VT occurred
more frequently in the NICM

group 51% than in thischemic

Results of substrate guided ablatio|
less favorable in NICM thaschemic
cardiomyopathypatients
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cardiomyopathygroup 26%
(p=0.03)

Acute results (defined by
response to PES) correlated with
likelihood of recurrence: for the
NICM group, recurrence was
observed in 7, 75 and 100% of

successful, parily successful
and failed ablations

Haqggani et al 2011
(191)
21392586

Study type single center,
observational

Size 31

Inclusion criteria

Patients with NICM and
VT treated with catheter
ablation who had isolated
intra-septal scar (11.65%
of total)

Exclusion criteria N/A

1" endpoint: VT recurrence ar
mean followup of 20£28 mo

Results: Following a mean of 1.6|
ablation procedures, VT
recurrence was observed in 329
death and heart transplant
occured in 26% and 16%
respectively

Isolated septal substrate in NICM
portended a poor outcome, both in
terms of VT recurrence and transpla
free survival in followup

Kuhne et al 2010
(192)
20384656

Study type single center,
observational

Size 35

Inclusion criteria
Patients with NICM and
VT treated with catheter
ablation

Exclusion criteriaN/A

1" endpoint: VT recurrence ove
mean followup of 18+13 mo

Results: Recurrence was
observed in 57%. In patients wh
had isolated late potentials
(targeted for ablation), freedom
from VT and major arrhythmia
related adverse events was
improved compared to those
without identified isolated late
potentials

Cano et al 2009193)
19695457

Study type single center,
observational

Size 22

Inclusion criteria
Patients with NICM and
VT suspected to be
epicardial in origin (Prior
failed endocardial

1" endpoint: VT recurrence ar
mean follow up of 18+7 mo
following endocardial and
epicardial ablation

The VT substrate in NICM is often
more prominent on the epicardial
than the endocardial surface.
Epicardial ablation may improve
outcome in selected patients with VT
in the setting of NICM
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ablation or ECG
characteristics during VT)

Exclusion criteria N/A

Results: Freedom from VT
recurrence was observed in 15 ¢
21 patients in whom any ablatior
was performed, and 14f 18 with
epicardial ablation

Delacretaz et al 200(
(194)
10695454

observational

Size 26

Study type single center,

Inclusion criteria
Patients with NICM and
VT treated with catheter
ablation

Exclusion criteria N/A

1" endpoint: VT recurrence ove
mean followup of 15£12 mo

Results: VT recurrence was
observed in 23%, but differed
depending on VT mechanism: 4
0 and 14% in scar related VT,
focal VT and burd branch

reentry, respectively.

Recurrent monomorphic VT in NIC
can be focal or reentrant; reentrant
causes can be scar related251to
bundle branch reentry

Data Supplemeng5. RCTs Secondary Preventi&COn NICM¢ (Section 72.1)

Study Acronym;
Author;
Year Published

Aim of Study;
Study Type;
Study Size (N)

Patient Population

Endpoint Results

95% Cl)

(Absolute Event Rates,
P values; OR or RR; &

Relevant 2 Endpoint (if
any);
Study Limitations;
Adverse Events

AVID Aim: To examine

The AVID the effect on overall
Investigators survival of initial
1997(131) therapy with an ICD

9411221 as compared with

amiodarone or
sotalol in patients
resuscitated from VF
or symptomatic,
sustained VT with
hemodynamic
compromise.

Study type RCT

Inclusbn criteria: patients who were

resuscitated from neafatal VF; sustained
VT with syncope; or sustained VT with an
ae YLz

LVEPKn ®nn | YR
severe hemodynamic compromise.

1" endpoint: Survival

Results: Overall survival was greate
with the ICD, with unadjusted
estimates of 89.3 percent, as

Study terminated
early after 1016 of 1200
patients enrolled

81% of patients had
CAD

Exclusion criteriaarrhythmia was judged
to have a transient or correctable cause,
excessively igh risk (life expectancy vl
class IV CHF, awaiting a heart transplant,
requiring a balloon pump, other mechanic
means, or inotropic drug administration fo
hemodynamicsupport)

or excessively low risk (event occurring

within 5d of cardiac surgery or angioplasty

compared with 82.3% in thaAD
group atly, 81.6%s 74.7% at 2y,
and 75.4% vs 64.1% at 3y (p<0.02
The corresponding reductions in
mortality (with 95% confidence
limits) with the ICD were 39+20%,
27+21%, and 31+21%.
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Size 1016patients

or occurring irhospitalwithin 5d after Ml),
had a previousCD implant (or attempted
implant), chronic serioubacterial infection,
or were unable to give vbal assent due to
neurologic impairmentContraindications
to amiodarone.

Intervention: Therapy with ICD
Comparator AADamiodarone or sotalol,

but only 2.6% received sotalol, most
received amiodarone

CIDS

Conolly et al.
2000(132)

10725290

Aim: To compare
the efficacy of the
ICD and amiodarone
for the prevention
of death in patients
with previous
sustained
ventricular
arrhythmia

Study type RCT

Size 659patients

Inclusion criteria in the absence of either
recentAMI or electrolyte imbalance, they
manifested any of the following: (1)
documented VF; (RZpHCAequiring
defibrillation or cardioversion; (3)
documented, sustained VT causing synco
(4) other documented, sustained VT at a
NFGS xmpn o0SIFGaAKYAY,
FY3aAaylF Ay | LI GASY
unmonitored syncope with subsequent
documentation of either spontaneous VT
xMn & 2NJ adzadl AySR
induced by programmed ventricular
stimulation.

Exclusion criteria(1) ICD or amiodarone
not considered appropriate, (2) excessive
perioperative risk for ICD implantation; (3)
LINB@AZ2dza | YA2RI NRY §
nonarrhythmic nedical condition making 1
y survival unlikely, and (BQTS

Intervention: ICD

Comparator Amiodarone

1" endpoint: Death from any cause.
Results: A nonsignificant reduction
in the risk ofdeath was observed
with the ICD, from 10.2%]/y to
8.3%/y (RRRL9.7; 95% CH7.7%;
40%; p=0.142). A nonsignificant
reduction in the risk of arrhythmic
death was observed, from 4.5%l/y t
3.0%/y (RRE32.8%; 95% Ci7.2%
57.8%; p=0.094).

82% had ischemic
etiology
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CASH Aim: to studythe Inclusion criteria patients resuscitated 1 endpoint: Thel°end point was In ICD patients, the
Kuck et al. 200¢ impact on overall from CA2°to documented sustainefA all-cause mortality. percent reductions in
(133) survival of initial Results: Overa mean followup of all-cause mortality were
10942742 therapy with an ICD | Exclusion criteria If CAoccurred within 72 | 57+34 mg the death rates were 41.9%, 39.3%, 28.4%,
as compared with | h of anAMI, cardiac surgery, electrolyte 36.4% (95% (26.9%46.6%) in the | 27.7%, 22.8%, 11.4%,
that with 3AAD. abnormalities, or proarrhythmic drug ICD and 44.4% (95% B1.2% 9.1%, 10.6%, and 24.79
effect. 51.8%) in the at1yto 9 of followup.
Study type RCT amiodarone/metoprolol arm. CADwas etiology in
Intervention: ICD therapy Overall survival was higher, though| 73%
Size 288patients not signifi@antly, in patients assigne( A much larger
Comparator amiodarone, metoprolol, or | to ICD than in those assigned to dr| reduction of 61%, for
propafenone. Assignment to propafenone| therapy (HR0.766, 97.5% (.112, | SCD was observed
was in March 1992, after an interim analy p=0.08).
showed a 61% higher adhuse mortality
rate than in 61 ICD patientkuring a
followup of 11.3 mo
Desai et al. Aim: To determine | Inclusion criteria prospectiveRCTof ICD 1 endpoint: Two of the R° Analysis of all 7 trials
2004(195) whether ICD therapy| or combinedCRTdefibrillator vs medical preventiontrials presented (1°and2° prevention)
15598919 reduces akcause therapy enrolling at least some individualg subgroup estimates for ICD efficacy combined demonstrateg
mortality in patients | with NICM and reporting attause mortality| in NICM. Pooled analysis of thez® | a statistically significant
with NICM. as an outcome. preventiontrials (N=256 patients 31% overall reduction in
with NICM) indicated an equivalent| mortality with ICD
Study type meta- | Intervention: ICD to 1y prevention but nonsignificant| therapy (RR0.69; 95%
analysiof RCT mortality reduction with ICD therapy Ct 0.56¢0.86; p=0.002).
Comparator Medical therapy. (RR0.69; 95% CD.3%¢1.24;
Size 8 randomized p=0.22).
trials enrolling a
total of 2146
patients with NICM
were included.
MAVERIC Aim: to test the Inclusion criteria survivors of sustained 1 endpoint: Survival and 61% of patients had
Lau et al. 2004 | possibility of VT, VF or sudden cardiac death in the arrhythmia recurrence prior Ml
(135) prospectively absence of al\Mlin the last 4&. EPShas a minimal
15172648 identifying patients Results: Of the 108 EP arm patienty impact on the diagnosis
who would benefit | Exclusion criteria life expectancy of <6 mg 31 (29%) received an ICD, 46 (43% of patients presented
most ICD b¥PSn from a nonarrhythmic cause or chid receivedAADonly (mainly with VT, VF or SCD.
bearing age amiodaroneor sotalol) and 18 (17%
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the context of2°
prevention

Study type RCT

Size 214patients

Intervention: ERguided interventions
(AAD coronary revascularization, and ICD|
(106patientsassigned to this arm)

Comparator therapy with amiodarone (10§
patientsassigned to this arm)

received coronary revascularizatior
but no ICD. No significant
differences in survial or arrhythmia
recurrence existed between th2
treatment arms after 6 yHowever,
ICD recipients had a lower mortality
than nonlCD recipients, regardless
of allocated treatment (HR.54,
p=0.0391).

The trial does not
support a role for EP
testing in risk
stratification.

than BBalone for
prevention of ICD
shocks.

Exclusion criteriaPatients were excluded i
they hadLQTScorrected QT interval of
more than 450 milliseowere receiving a

patients (38.5%) assigned BB
alone, 26 (24.3%) assigned to
sotalol, and 12 (10.3%) assigned tg
amiodarone pluBB A reduction in

Claro et al. Aim: To evaluate Inclusion criteria Randomised and quasi | 1_endpoint: SCD and overall For2° prevention,the
2015(136) the effectiveness of | randomised trials assessing the efficacy o| mortality quality of the evidence
26646017 amiodaronefor 1° amiodaronevs. placebo, no intervention, o was very low, so the
or 2° preventionof other antiarrhythmics in adults, eitheof Results: For2° prevention authors concluded that
SCD compared with| 1°preventionor 2° preventionof SCD. amiodaronecompared to placebo of there wasuncertainty
placebo or no no intervention @ studies, 440 on the findings.
intervention or any | Exclusion criteria NA participants) appeared to increase | Amiodaronewas
other Intervention: Amiodarone the risk of SCD (RR32; 95% ClI associated with an
antiarrhythmic. 0.87¢21.49) and altause mortality | increase in pulmonary
Comparator placebo, no intervention, or | (RR3.0595% C1.337.01). and thyroid adverse
Study type meta- | other antiarrhythmics However, the quality of the events.
analyses using a evidence was very low. Compared
randomeffects other antiarrhythmics4 studies,
model 839 participantspmiodarone
appeared to increase the risk of SC
Size 24 studies (RR1.40; 95% CD.56¢3.52; very
(9,997 participants) low quality of evidence), but there
was no effect in altause mortality
(RR1.03; 95% CD.75¢1.42; low
quality evidene).
OPTIC Study | Aim: To determine | Inclusion criteria Patients were eligible if | 1~endpoint: ICD shock for any Amiodarone pluBBis
Connolly et al. | whether they hadreceived an ICD within 21 d for | reason. effective for preventing
2006(159) amiodarone plu$8B | inducible or spontaneously occurring VT @ these shocks and is
16403928 or sotalol are better | VF. Results:Shocks occurred in 41 more effective than

sotalol but has an
increased risk of drug
related adverse effects

110

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society



http://www.ncbi.nlm.nih.gov/pubmed/26646017
http://www.ncbi.nlm.nih.gov/pubmed/16403928

Study type
multicenterRCT

Size 412 patients

class | or class Il antiarrhythmic agent, hg
received amiodarone or sotalol for more
than 20 consecutive d at anytimed(jents
who had received >18 of amiodarone had
to be taken off amiodarone for 10 before
randomization),a calculated creatinine
clearance of less than 30 mL/min (<0.50
mL/s), symptomati@Flikely to require use
of a class | or class Ill antiarrhythmic agen
absence oSHD contraindications to

' YA 2 RI NP-lyfoBkerzoNNYHA ¢lass
symptoms oHE

Intervention: amiodarone plus8B sotalol
alone

Comparator BBalone.

the risk of shock was observed with
use of either amiodarone pllBBor
sotalol vsBBalone (HR0.44; 95%
C1 0.2&;0.68; p<0.001). Amiodaron
plusBBsignificantly reduced the risk
of shock compared witBBalone
(HR: 0.27; 95% @:14c0.52;
p<0.001) and sotalo|HR: 0.43; 95%
Cl:0.22¢0.85; p=0.02). There was a
trend for sotalol to reduce shocks
compaed with BBalone (HR:
0.61;95% ClI, 0.87.01; p=0.055).
The rates of stdy drug
discontinuation at 1yvere 18.2% for|
amiodarone, 23.5%of sotalol, and
5.3% forBBalone.

Adverse pulmonary
and thyroid events and
symptomatic
bradycarda were more
common among
patients randomized to
amiodarone.

Piccini et al.
2009(154)
19336434

Aim: Toevaluate
the cumulative
evidence
regardingthe safety
and efficacy of
amiodarone in
prevention of SCD

Study type Meta-
analysiof al RCT

examining the use o

amiodaronevs.
placebokontrol for
the preventionof
SCD

Size 15 trials, which
randomized 8,522
patients

Inclusion criteria Studiesin whichpatients
were randomized to amiodarone and
placebo or inactive control. Additional
inclusion criteria included: treatment for
>30d, follow-up >6 mo, and availability of
all-cause mortality as an endpoint

Exclusion criteria Studies

of patientswith shockrefractoryVA OHCA
patients<18y, randomization to
amiodarone vs. a class Ic or claséMAD
(without a placebo or standard of care
arm). Studies of patients with ICDs were
excluded unless used on both arms.

1 endpoint: SCD, CVD, @lause
mortality, and the incidences of dru
toxicities.

Results: Amiodaronedecreased the
incidence of SCO (L vs. 9.7%; OR:
0.71; 95% CD.61¢0.84; p<0.001)
and cardiovasculateath (14.0%
vs.16.3%; OR: 0.82; 95% T g
0.94, p=0.004)There was a 1.5%
absolute risk reduction in atlause
mortality which did not meet
statistical significance (p=0.093).
Amiodaronetherapy ncreased the
risk of pulmonaryZ.9% vs. 1.5%;
OR: 1.97; 95% 11.27¢3.04,
p=0.003, and thyroid 8.6% vs.
0.4%; @R: 5.68; 95% (2.94¢10.98,
p<0.001)oxicity.

Amiodaronereduces
the risk of SCD by 29%
and CVD by 18%,
however,amiodarone
therapy is neutral with
respect to alicause
mortality and was
associated with a two
and fivefold increased
risk of pulmonaryand
thyroid toxicity.

Authors suggested
amiodarone as viable
alternative in patients
who are not eligible for
or who do not have
access to ICD therapy
for the preventionof
SCD.
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Data Supplemeng®6.

Nonrandomized Trials, Observational Studies, and/or Registries of Secondary Preves@aim NICMc (Section 72.1)

Study Acronym;
Author;
Year Published

Study Type/Design;
Study Size

Patient Population

1°Endpoint and Results
(P values; OR or RR;
& 95%CI)

Summary/Conclusion
Comment(s)

Raitt et al.2001
(137)
11208684

Aim: To determine
prognostic implications of
stable VT

Study type Observational,
registry of patients with
hemodynamically stable VT

Size The study population
consisted of 440 patients
with stable VT and 1029
patients with unstable VT. O
the 1029 patients with
unstable VT, 330 had
therapy determined by
randomizatia in the AVID
trial: 52% received an ICD,
47% amiodarone, and 2%
sotalol. Therapy for the
remaining 699 patients with
unstable VT and the 440
patients with stable VT was
determined at the discretion
of the attending physician.

Inclusion criteria
Patientswith stable VT
that were not enrolled
in AVID, werencluded
in a registry of patients
screened for the study.

Exclusion criteria
Patients who had an
arrhythmia within 5 d of
MI, cardiac surgery, or
coronary intervention
were excluded, as were
patients withNYHAclass
IVHFor those who were
on a heart transplant
list, had a prior ICD
implant or attempted
implant, orhad a life
expectancy of <l

1" endpoint: Mortality

Results: The mortality in 440
patients with stable VT tended to
be greater than that observed in
1029 patients presating with
unstable VT (33.6%6\27.6% at 3
y; RR1.22; p=0.07). After
adjustment for baseline and
treatment differencesthe RR was
little changed(RR1.25,p=0.06).

Sustained VT without serious
symptoms or hemodynamic
compromise is associated with a
high mortality rate and may be a
marker for a substrate capable of
producing a more malignant
arrhythmia

Ruwald et al.
2014(196)
24201303

Aim: to evaluate (1) the
effects of innovative ICD
programming witheither a
high-rate cutoff VT zone or
delayed therapy on risk of
syncope compared with
conventional programming;
(2) the independent

prognostic factors associate

Inclusion criteria 1500
patients from 98
hospital centers with a
1° prevention guideline
indication to receive an
ICD or CRD.

Exclusion criteria
Patients were excluded

1" endpoint: Syncope was a
prespecified safety end point that
was adjudicated independelyt
Multivariable Cox models were
used to identify risk factors
associated with syncope and to
analyze subsequent risk of
mortality.

21 syncopal events (33%) were
classified as caused by VT fand
4 (6%) as caused by other or
unspecified arrhythmias, whereas
total of 39 events (61%) were
classified as nonarrhythmogenic.

yRcope inHFpatients (with a
defibrillator) is primarily vasovagal
orthostatic, or otherwise
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with syncope; and (3) the
association between
syncope, the cause of
syncope, and the risk of
death in patients enrolled in
MADIFRIT

Study type Subgroup
analysis oMADITFRIT.

Size: 64 of 1500 patients
(4.3%) hadsyncope

if they had experienced
AFwithin 1 mo before
implantation; if they
previously had been
implanted with a
pacemaker, ICD, or CR
D; or if they had a recen
MI or revasculadation
procedure (within 3
mo).

Results: Prognostic factors for all
causesyncopeincluded the
presence of ischemic
cardiomyopathy IR 2.48; 95%CI
1.42¢4.34; 3=0.002), prevdusVA
(HR 2.99; 95% Cl.187.59;

LI ndnumiOI [ 168,C
95% CI 0.92.77; p=0.0669), and
younger age (by 10 y; HR25;
95% C1.00¢1.52; p=0.046).
Syncopeavas associated with
increased risk of death regardles
of its causgarrhythmogenic
syncope HR 4.51; 95% CI 1.89
14.64, 0.012;
nonarrhythmogenisyncope HR
2.97; 95% Cl1.07¢8.28, p=0.038).

nonarrhythmogenic in mechasm
and underscores the fact that the
presence of heart disease (in this
case, ischemic or nonischentic)
does not dictate that syncope has
cardiac cause

Syncope irHFpatients is related
to an increased cardiovascular ris
profile and is associatedith an
increased risk of death regardless
of its cause

Middlekauff et
al.1993(3)
8417050

Study type Retrospective
cohort

Size 491patientswith CHF,
of which60 had aHxof
syncope the condition had a
cardiacoriginin 29 (48%)
and was due to other cause!
in 31 (52%).

Inclusion criteria 491
consecutive patients
with advancedCHF
(NYHAunctional class I
or V), noHxof CAanda
meanLVEFf 0.20+
0.07.

Exclusion criteria N/A

1 endpoint: Mortality

Results: The actuarial incidence
of suddendeathby 1y was
significantly greater in patients
with (45%) than in those without
(12%, p<0.0000Byncope In the
Cox proportional hazards model,
syncopepredictedsuddendeath
independent ofAF, serum sodium,
cardiac index, angiotensin
converting enzyme inhibition and
patient age. The actuariaisk of
suddendeathby 1y was similarly
highin patients with either cardiag
syncopeor syncopefrom other
causes (49% vs. 39%, p=NS).

Authors concluded that patients
with advancedHFand syncope are
at especiallyhighriskfor sudden
deathregardlessf the etiology of
syncope

Knight etal.1999
(197)
10362200

Study type Observational

Size 14 patients

Inclusion criteria
consecutivepatients

who had aNICM

1 endpoint: Mortality

The authors conclude thathe
high incidence of appropriate ICD
shocks and the association of
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unexplainedsyncope
and a negative
electrophysiology test
and who underwent
defibrillator
implantation Syncope
Group)19 consecutive
patientswith aNICM
and aCAwho were
treated with alCD
(Arrest Group) served a
a control group.

Exclusion criteria N/A

Results: Seven of 14atients
(50%) in theSyncopeGroup
received appropriate shocks for
VAduring amean followup of
24+13 mqg compared with 8 of 19
patients(42%) in the Arrest Grouj
during a mearfollow-up of 4540
mo (p=0.1).

recurrentsyncopewith VAsupport
the treatment ofpatientswith
NICMunexplainedsyncopeand a
negative electrophysiology test
with ICD.

Brilakis et al.
2001(198)
11816631

Study type Observational

Size 54 patients

Inclusion criteria:
Between 1990 and
1998, 54 (mean age
6711y, 76% men)
patients presented with
IDCMandsyncope

Exclusion criteria N/A

Results:AnEPSwvas done in 37 of
the 54 patients. In the 17 patientg
who received an ICD, incidence ¢
appropriate shocks at 1 and 3y
was 47% and 74%, respectively,
the inducible sustained
monomorphicVTgroup, and 40%
and 40%, respectively, in the
group without inducible sustained
monomophicVT(p=0.29, log
rank test)

The authors conclude that
programmed ventricular
stimulation is not useful in risk
stratification of patients witHDCM
andsyncopeand may delay
necessary ICD implantation.

2000(199)
10760339

Fonarow et al.

Study type Observational

Size 147patients

Inclusion criteria: 147
patients withHxof
syncopeand no priorHx
of sustainedvTor CA
were identified.
Outcomes were
compared for the 25
patients managed with
an ICD and 122 patients

managed with

Results:During a mean followup
of 22 mq there were 31 deaths,
18 sudden, in patients treated
with conventional therapy,
whereas there were 2 deaths,
none sudden, in patients treated
with an ICD. An appropriate shoc
occurred in 40% of the ICD
patients. Actuariasurvivalat 2y

was 84.9% withCD therapy and

The authors concluden patients
with nonischemicardiomyopathy
andsyncope therapy with an ICD i
associated with a reduction in
sudden death and an improvemen
in overallsurvival
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conventional medical
therapy.

Exclusion criteria N/A

66.9% with conventional therapy
(p=0.04).

Olshansky et al.
2008(200)
18371559

Study type Subgroup
analysis of SGBeFT trial.

Size 472patients

Inclusion criteria:
Patients in the SCHeFT
trial who reported
syncope prior of after
randomization.

Exclusion criteria N/A

1" endpoint: Outcomes, including
mortality, ICD discharges and SQ

Results: In SCEHeFT, 162 (6%)
patients had syncope before
randomization, 356 (14%) had
syncope after randomization
(similar incidence in each
randomized arm), and 46 (2%) hd
syncope before and tdr
randomization. Irthe ICDarm,
syncope, before and after
randomization, was associated
with appropriate ICD idcharges
(HR 1.7595% CI1.10¢2.80,
p=0.019 and HR2.9195% ClI
1.8%4.47, pH.001, respectively).
Postrandomization syncope
predicted total ard cardiovascular
death (HR1.41;95% CI1.13¢
1.76, p9.002 and HRL.55; 95%
Ct1.1%2.02, p=0.001,
respectively). The elevated
relative risk of mortality for
syncopevs.nonsyncope patients
did not vary significantly across
treatment arms (ICD, HR.54;
95% CI1.04¢2.27; amiodaros,
HR 1.33;95% CI10.91¢1.93; and
placebo, HR1.39;95% CI0.96¢

2.02, test for difference p=0.86).

Syncope was common in the
SCBHeFT population. Post
randomization syncope was
associated with increased risk of
all-cause mortality, cardiovascular
mortality, andSCO{despite
randomization to an ICD). Those
patients randomized to an ICD,
who had syncope, were more likel
to receive appropriate ICD shocks
than those without syncope; yet,
did not protect patients agains
recurrent syncope and did not
protect against the risk of death.
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Data Supplemenf?7. RCT®rimaryPreventionSCDn NICM¢ (Section7.2.2)

Study Acronym;
Author;
Year Published

Aim of Study;
Study Type;
Study Size (N)

Patient Population

Study Intervention
(# patients) /
Study Comparator
(# patients)

Endpoint Results
(Absolute Event Rates,
P values; OR or RR; &
95% ClI)

Relevant 2 Endpoint (if any);
Study Limitations;
Adverse Events

Study type RCT

Size 103patients

Exclusion criteria

Syncope, pregnancy, a

contraindication to
amiodarone or
ICDor concomitant

therapy with a Class |

AAD

CAT Aim: Multicenter Inclusion criteria Intervention: ICD 1" endpoint: Thel°end Enrollment was terminated
Bansch Bt al. | RCT of ICD vs. Recent onset of DCM | (N=50) point of the trial was all | early because the interim
2002(201) conventional O XK Y 2 UEPKoYTF cause mortality at 1 y. analysis showed that the
11914254 Therapy in NIDCM | and class 1lll Comparator overalll ymortality rate for all
Conventional therapy| 9 Cumulative survival was patients was only 5.6%, well
Study type RCT Exclusion criteria CAD,| (N=54) 92%, 86%, and 73% in th( below the assumed value of
excessive alcohol ICD treatment group 30%.
Size 104patients | intake, prior Ml or vs.93%, 80%, and 68% in Because the overall
myocarditis. the control group after 2, | mortality rate was too low, the
4, and 6 y, respectively | study was stopped for futility
(log rankp=0.554) after the pilot phaseEven if
1,348patientshad been
included, as initially planned,
the trial would have been
underpowered.
AMIOVIRT Aim: Multicenter Inclusion criteria EF Intervention: ICD 1 endpoint: Total Trial terminated early for
Strickbergeret | RCT of ICD vs. Xndopx | aey (N=b1 Mortality futility in view of lower than
al.2003(202) amiodarone NSVT, NYHA class | to expected mortality.
12767651 Therapy in NIDCM | 111 Comparator T Survival at 1y (90% vs.| With the observed mortality
and NSVT Amiodarone (N52) 96%) and 3y (88% vs. rates,approximately 12,000

87%) was similar in the
amiodarone and ICD
groups respectively
(p=0.8).

patientswould have been
required to achieve a power o
80%.
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Study type RCT

Size 1,520

patients

XKo%and QRS >120
msec

Exclusion criteria N/A

Comparator Optimal
medical therapy

(N=308)

CRP decreased the risk

of the 1°end point (HR:

0.81; p=0.014), as did €T

D (HR: 0.80; p=0.01

DEFINITE Aim: Multicenter Inclusion criteria EF Intervention: ICD 1 endpoint: Total There were 3 sudden death
Kadish A, et al.| RCT of ICD vs. XXB6% and>10 PVCH | (N=229) Mortality from arrhythmia in the ICD
2004(203) standard medical or NS/T. group, as compared with 14
15152060 therapy in NIDCM Comparator Fewer patients died in the deaths in the
and ambientvA Exclusion criteria Conventional therapy| ICD group than in the Control group(HR: 0.20; 95
NYHA class IV (N=229) Control group (28 vs. 40),| % CI: 0.060.71; p=0.006)
Study type RCT HF, familial but the difference in
cardiomyopathy survival wadNS(p=0.08)
Size 458patients | associated with sudden
death, acute
myocarditis or
congenital heart
disease.
SCBHeFT Aim: Multicenter Inclusion criteria Intervention: 1" endpoint: Amiodarone showed no
Bardy et al. RCT of ICD vs Ischemic or non Amiodarone (N845) | After a median follomup | benefit in survival
2005(43) amiodarone vs. ischemicdDCM,NYHA ICD therapy{N= 829) | of 4 y, themortality rate Non-ischemicdDCM 48% of
15659722 optimal medical class Il or lll HF and was 22% in the ICD grouy cohort.
therapy [ £935% X Comparator 28% in the amiodarone Similar benefit ischemies.
Optimal medical group,and 29% in the non-ischemic
Study type RCT Exclusion criteria N/A | therapy (N=847) control group. This
resulted in a 22% RR
Size 2,521 reduction and a 7.2%
patients absolute risk reduction in
the allcausemortality in
the ICD group as
compared with optimized
medical theray alone
(p=0.007)

COMPANION | Aim: Multicenter Inclusion criteria Intervention: 1" endpoint: Thel°end A CRT pacemaker reduced
Bristow et al. RA of CRT vs. CGRT| 1,520Ischemic or non | CR1D (N=595) point was a composite of | the risk of the2° end point of
2004(204) D vs. optimized ischemicdDCM,NYHA CRT PaceNE617) death or hospitalization | death from any cause by 24%

15152059 medical therapy class Il or IV, LVEF for any cause. (p=0.059), and a CRT

pacemakecdefibrillator
reduced the risk by 36%
(p=0.003)

Non ischemic 44% of cohort
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systolicHFthat is
not due toCAD

Study type RCT

Size: 1l116patients

was planned) with
nonischemic
systolicHF6 [ £+ 9 C
and an increased level
(>200 pgmL) of N-
terminal pragbrain
natriuretic peptide (NT
proBNP).

Exclusion criteria
Patients who had
permanent atrial
fibrillation with a
resting heart rag¢
higher than

care for CHAN=560)

Desai et al. Aim: To determine | Inclusion criteria Intervention: ICD 1 endpoint: Fivel® 1 Analysis of all 7 trials
2004(195) whether ICD prospectiveRCT®f ICD prevention trials enrolling | combined demonstrated a
15598919 therapy reduces all | or combined cardiac Comparator 1854 patients with NICM | statistically significant 31%
cause mortality in | resynchronization Medical therapy were identified; pooled overall reduction immortality
patients with NICM. | therapy and analysis suggested a with ICD therapy (RR:69;
defibrillator (CRID) vs significant reduction in 95% CI10.56¢0.86; p=0002).
Study type meta- medical therapy total mortality among
analysiof RCTs enrolling at least some patients randomized to
individuals with NICM ICD or CRD vs medical
Size BRCTs and reporting alcause therapy RR 0.69; 95%CI:
enrolling a total of | mortality as an 0.550.87; p=0002).
2146 patients with | outcome Mortality reduction
NICM were remained significant even
included. 7 trials after elimination of CRD
reported subgroup trials.
estimates for ICD
efficacy in NICM
DANISH Aim: To evaluate Inclusion criteria: Intervention: ICD 1 endpoint: Death from | §SCOa2°outcome) occurred
KoberL, et al. | the benefit of Symptomatic patients | (N=556) any cause. in 24 patients (4.3%) in the IC
2016(205) prophylactic ICDs in| (NYHA class Il or Ill, or group and in 46 patients
27571011 patients with NYHAclass IV if CRT | Comparator: Usual | After a media follow-up | (8.2%) in the control group

period of 67.6 mpthe 1°
outcomehad occurred in
120 patients (21.6%) in
the ICD group and in 131
patients (23.4%) in the
control group HR 0.87;
95%Clt 0.68¢1.12;
p=0.28).

(HR 0.50; 95% CD.31¢0.82;
p=0.005)

158% of patients received CR
system, which could have
influenced overall results.

9 Younger patients did show
survival benefit.
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100 beats per minute
or renal failure that was
being treated with
dialysis.

Data Supplemen®8. Nonrandomized Trials, Observational Studies, and/or RegistrieRidnary Preventionof SCDOn NICMc¢ (Section 72.2)

patient cohort with
IDC

Study type
Prospective

observational
monocenter study

Size 343 patients

Exclusiorcriteria: CHF

NYHA functional class IVHx of
sustained VT or VF); an episod
of unexplained syncope within
the previous 12 mo; class | or
class IIAADtherapy that could
not be withdrawn for at least 5
drug halflives; amiodarone
therapy within the pevious 6
mo; pacemaker dependency;
CAD diagnosed by evidence of
any coronary artery stenosis
>50% by angiography; orHxof
MlI, systemic arterial
hypertension, active
myocarditis, alcohol abuse, dru
dependency, severe liver or
kidney disease, thyroid diase,
malignancies, or systemic

diseases.

patients

Results: On multivariate
analysisL. VERvas the only
significantarrhythmiarisk
predictor in patients with sinus
rhythm, with a relativeiskof 2.3
per 10% decrese ofLVEF (95%
Cl:1.5¢3.3; p=0.0001)NSVTon
Holter was associated with a
trend toward highermarrhythmia
risk(RR: 1.7; 95% CI: Q33;
p=0.11), whereaBBtherapy was
associated with a trend toward
lower arrhythmiarisk (RR: 0.6;
95% CI: 041.2; p=0.13).

Study Acronym; Study Type/Design; Patient Population 1° Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)

Year Published & 95% CI)

Marburg Aim: To determine Inclusion criteria Men and 1" endpoint: During 5221 mo Non invasive tests such as signg
Cardiomyopathy the women with IDC between 16 | of follow-up, major arrhythmic | averaged ECG, baroreflex
Study clinical value of and 70 y of age and LVEF% | events were observed in 46 sensitivity, heart ratevariability,

Grimm et al. 2003 | potential noninvasive| and a LV endliastolic diameter | patients(13%), including sudden and Fwave alternans did not seen
(206) arrhythmia risk >56 mm by echocardiography. | cardiac death in 2Batientsand | to be helpful for arrhythmia risk

14623812 predictors in a large sustained VT or VF in another 2| stratification.
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Goldberger et al.
2014(207)
24445228

Aim: To estimate
performance of 12
common risk
stratification test as
predictors of
arrhythmic events in
patients with DNICM

Study type meta
analysis of 12

commonly reported
risk stratification
tests as predictors of
arrhythmic events

Size 45 studies
enrolling 6,088
patients

Inclusion criteria 45 studies
involving human subjects of the
followingtests: baroreflex
sensitivity, heart rate
turbulence, heart rate
variability,LVend-diastolic
dimension L VEF
electrophysiologic study, NSVT
LBBBsignalaveraged
electrocardiogram, fragmented
QRS, QRB angle, and-Wwave
alternans

Exclusion criteria N/A

Results Test sensitivities rangec
from 28.8% to 91.0%,
specificities from 36.2% to
87.1%, and odds ratios from 1.5
to 6.7. Odds ratio was highest fc
fragmented QRS and TWA (OR!
6.73 and 4.66; 95% CI: 3@5
11.76 and 2.568.53,
respectively) and lowa for QRS
duration (OR: 1.51; 95% ClI: 1¢11
2.01). None of the autonomic
tests (heart rate variability, heart
rate turbulence, baroreflex
sensitivity) were significant
predictors of arrhythmic
outcomes.

Techniques incorporating
functional parameters,
depolarization abnormalities,
repolarization abnormalities, and
arrhythmic markers provide only
modestrisk stratificationfor
suddencardiacdeathin patients
with NICM.

At best, theORfor any 1
predictor is generally in the range
of 2 to 4, precluding their
usefulness in isolation for
individual patient decisions

Anselme et al.
2013(208)
23811080

Aim: To evaluate a
strategy of
prophylacticlCDin
LMNAmutation
carrierswith
significantcardiac
conductiondisorders

Study type
Prospective single

center observational

Size 47 patients
with LMNA
mutations

Inclusion criterial CD implant at
any time during followup when
any of the following
prespecified significant
conduction disorders was
encountered: (1) requirement
for permanent ventricular
pacing forbradycardia; (2) PR
interval >0.24 &nd either
completeLBBELBBB) oNSVT;
(3) patients already implanted
with a pacemaker at
presentation to our center.

Exclusion criteria N/A

1" endpoint: MalignantVA

Results: ICD was implanted in 2!
out of the 47patients Among
ICD recipients, no patient died
suddenly and 11 (52ppatients
required appropriate ICD therap]
duringa median followup of 62
mo.LVER | & xnp: A
at the time of the event. Among
the 10 patients without
malignant VA, device memory
recordedNSVTin 8 (80%). The
presence of significant
conductiondisorders was the
only factor related to the
occurrence of malignant VAIR
5.20; 959%: 1.14¢23.53;

p=0.03).

Lifethreatening VAs are
common in patients with LMNA
mutations and significantardiac
conductiondisorders even ifLVEF
is preserved
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van Rijsingen et al.
2012(209)
22281253

Aim: The purpose of
this study was to
determine risk
factors that predict
malignantVAin
Lamin A/C mutation
carriers

Study type:
Multicenter,

retrospective
analysis

Size:269patients

Inclusion criteria:Mutation
carriers older than 15 y of age
with a previously published
pathogenicLMNAmutation

with cardiac involvement and
persons with a newly identified
LMNAmutation with clintal or
family evidence of a
laminopathy with possible
cardiac involvement.

Exclusion criteria:N/A

1" endpoint: First occurring
MVA. MVA were defined as
appropriate ICD treatmentCPR,
or SCD

Results: At median followup
period of 43 mo (interquartile
range: 12101 mo), 48 (18%)
persons experienced a first
episode of MVA. Independent
riskfactorsfor MVA wereNSVT
LVEF <45% at the first clinical
contact, male sex, and nen
missense mutations (iRs
del/truncating or mutations
affecting splicing). MVA occurrel
only in persons with at least 2 of
theseriskfactors There was a
cumulativeriskfor MVA per
additionalrisk factor.

Carriers oLMNAmutations with
a high risk of MVA can be identifig
using these risk factors.

Conduction disturbances were
not a risk factor in this study.

The 4 independent risk factors
were NS/T, LVER45% at the first
clinical contactmale sex, andon-
missense mutations (ingdel/
truncating or mutations affecting

splicing).

Pasotti et al. 2008
(210)
18926329

Aim: The aim of this
studywas to analyze
the longterm follow-
up of dilated
cardiolaminopathies
in patients with
LAMIN gene
mutations

Study type
Retrospective

observational
longitudinal study

Size 94 patients

Inclusion criteria 27
consecutive families in which
LMNAgene defets were
identified in the probands, all
sharing the DCM phenotyp@&f
the 164 family members, 94 ha
LMNA gene mutations

Exclusion criteria N/A

1" endpoint: Events were death
from any cause, death from HF,
heart transplantation, and SCD,
including appopriate ICD
interventions

Results:

160 0f 94 (64%) were
phenotypically affected whereas
34 were only genotypically
affected.

9 Of the 60patients 40 had DCM
with AVB, 12 had DCM with
VT/VE 6 had DCM with AVB and
EDMD2, and 2 had AVB plus

EDMD2.

Authors concluded that dilated
cardiomyopathies caesl byLMNA
gene defects are highly penetrant
adult onset, malignant diseases
characterized by a high ratéFand
life-threatening arrhythmias.

Neither AVB nor pacemaker
implantation turned out to be
predictors of events.

NYHAclass Ill to IV and high
dynamic

ompetitive sports forl0 ywere
independent predictors of total
events.
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fDuring a median of 57 mo therg¢
were 49 events in 43 DCM
patients

The events were related to HF
(15 heart transplants, 1 death
from endstageHBP andVA(15
SCDs and 12 appropria@&D
interventions).

van Berlo et al.
2005(211)
15551023

Aim: To evaluate
common clinical
characteristics of
patients with lamin
A/C gene mutations
that cause either
isolated DCM or DCN
in association with
skeletal muscular
dystrophy.

Study type: Meta-
analysis (pooled

data)

Size 299 carriers of
lamin A/C mutations

Inclusion criteria 21
publications between March
1999 and March 2002 reporting
lamin A/C gene mutations

Exclusion criteria Patients
with familial partial
lipodystrophy,progeria, axonal
neuropathy and mandibuloacra
dysplasia caused by mutations
in the lamin A/C gene were
excluded

1" endpoint: Arrhythmias and
sudden death

Results:

1 Cardiac dysrhythmias were
reported in 92% of patients after
the age of 30 y; HF wasperted
in 64% after the age of 50.

176 of the reported 29atients
(25%) died at anean age of 46 y|
1 Suddendeathwas the most
frequently reported mode of
death (46%) in both the cardiac
and the neuromuscular
phenotype.

Authors conclude thatarriers of
lamin A/Cmutations carrya high
risk of sudden death.

Presence of @cemaker did not
protect againssuddendeath.

Piccini et al2009
(154)
19336434

Aim: Toevaluate the
cumulative evidence
regardingthe safety
and efficacy of
amiodarone in
prevention of SCD

Study type Meta-
analysiof allRCT

examining the use of
amiodaronevs.

placebokontrol for

Inclusion criteria Studiesn
which patientswere
randomized to amiodarone ang
placebo or inactive control.
Additional

inclusion criteria included:
treatment for >30 d, followup
>6 mo, and availability of all
cause mortality as an endpoint

Exclusion criteria Studies

1" endpoint: SCD, CVD, @ause
mortality, and the incidences of
drug toxicities.

Results: Amiodaronedecreased
the incidenceof SCD [7.1 vs.
9.7%; OR: 0.71; 95%061¢

0.84 p<0.001] and
cardiovasculadeath (CVD)
[14.0% vs.16.3%; OR: 0.82; 959
Cl0.71¢0.94,p=0.004]. There

was a 15% absolute risk

Amiodaronereduces the risk of
SCD by 29% and CVD by 18%,
however,amiodaronetherapy is
neutral with respect to altause
mortality and was associated with
a 2 and 5fold increased risk of
pulmonary and thyroid toxicity.

Authors suggested amiodarone
asa viable alternative in patients
who are not eligible for or who do
not have access to ICD therapy fo
the preventionof SCD.
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the preventionof
SCD

Size 15 trials, which
randomized 8,522
patients

of patientswith shock

refractory VA OHCApatients

<18y, randomization to

amiodarone vs. a class Ic or

class IIAAD(without a placebo
or standard of care arm).

Studies of patients with ICDs

were excluded unless used on

both arms.

reduction in alcause mortality
which did not meet statistical
significance (p=0.093).
Amiodaronetherapy increased
the risk of pulmonary [2.9% vs.
1.5%; OR: 1.9P5% C1.27¢
3.04, p=0.002], and thgid [3.6%
vs. 0.4%; OR: 5.68; 95% (G2
10.98 p<0.001] toxicity.

WEARII

Kutyifa et al. 2015
(212)

26316618

Study type
Observational

Size 2000

Inclusion criteria All patients

with LifeVest offered

patients withLVEFRNnd a high
risk for SCD aftévll, following

coronary revascularization, with

a newonset dilatedNICM with

high risk for SCD until

stabilization, or with inherited
or congenital heart disease

Exclusiorcriteria: refused

consent

1" endpoint:

Results:
805 patients (40%) had ischemig
cardiomyopathy, 927 patients
(46%) had nonischemic
cardiomyopathy, and 268 (14%)
patients were diagnosed with
congenital or inherited heart
disease

The median age was §2the
medianLVERvas 25%. The
medianWCD wear time was 90
d, with median daily use of 22.5
h.

There was a total of 120
sustained ventricular
tachyarrhythmias in 41 patients, o
whom 54% received appropriate
WCD shock. Only 10 patients
(0.5%) receivethappropriate WCD|
therapy.

The rate of sustained ventritar
tachyarrhythmias by 3 mwas 3%
among patients with ischemic
cardiomyopathy and
congenital/inherited heart disease
and 1% among nonischemic
patients (p=0.02).

90 sustained Vévents in22
patients were withheld from
therapy, whereas 30 evenis 22
patients required WCD shock
therapy owing to hemodynamic
instability (correspondingp 5
events per 100 patient)y

All patients who required shock
delivery had their VT/VF episodes
successfullygrminated with the
first shock.

10 patients (0.5%, 2 per 100
patient-y) had inappropriat&/CD
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therapy during the followup
because of ECG artifacts.

Inappropriate shocks did not
induce VT or VF.

Singh et al. 2015
(213)
26670060

Study type
observational single

center

Size 691 (254 new
NICMand 271 new
ICM

Inclusion criteria All
consecutivepatients prescribed
a WCD between June 1, 2004
and May 30, 2015 at the
hospitals comprising the
University of Pittsburgh Medica
Center to which access to
clinical datawvas available.

Exclusion criteria

Patients with an explanted ICD
awaiting reimplanation, prior
cardiac arrest unrelated t&Ml,
or elevated risk of SCD for
reasons other than ICM or
NICM

1" endpoint: Appropriate WCD
therapy

Results: During 56.7 patieny, 0
NICM patients received an
appropriate WCD shock

During 46.7 patient, 6(2.2%)
ischemic
cardiomyopathypatients received
an appropriate shock; 5
survived the episode, and 4
survived to hospital discharge

Single center study

Uyei et al2014
(214)
24893969

Studytype:
Systematic review

Size:

N/A

1" endpoint: N/A

Results: It appears that
wearable defibrillator use
compared with no

defibrillator use reduces the
chance oVT/VFassociated
deaths by an absolute risk
reduction of approximately 1%
achievedby averting
approximately 4/5th of all VT/VH
associated deaths.

The quality of evidence was low
to very low quality, such that our
confidence in the reported
estimates is weak.

AlKhatib et al.
JAMA Cardiology
2017(215)

28355432

Study type meta-
analysis of RCTs

Size:N=1,874

Inclusion criteria 1°

Exclusion criteria

prevention ICDs in patients witl
NICM

1 endpoint: all-cause mortality

Results:
Pooling data with fixed anBE
models from these 4 studies

9 1°prevention ICDare efficacious
at reducing alcause mortality in
patients withNICM
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CRT

Antiarrhythmic medicatiorarm

all-cause mortality with an ICD
(HR: 0.7595%Cl0.61-0.93, p=
0.008; p for
heterogeneity=0.873)

showed a significant reduction ir

Data Supplement 29RCTs iad Nonrandomized Trials, Observational Studies, and/or Registries of Treatment of Recurrent VA in Patients

With NICMc¢ (Section7.2.3)

for prevention of ICD
shocks.

Study type
multicenterRCT

Size 412 patients

spontaneously occurring VT
or VF.

Exclusion criteriaPatients
were excluded if they had
LQTScorrected QT intead of
more than 450 milliseovere
receiving a class | or class lll
antiarrhythmic agent, had
received amiodarone or
sotalol for more than 20
consecutive days at anytime
(patients who had received
>10 d of amiodarone had to
be taken off amiodarone for
10d before randomizationj
calculated creatinine
clearance of less than 30
mL/min (<0.50 mL/s),
symptomaticAFlikely to
require use of a class | or

patients (38.5%) assigned BB
alone, 26 (24.3%) assigned to
sotalol, and 12 (10.3%) assigned {
amiodarone plu8RB A reduction in
the risk of shock was observed wi
use of either anudarone plusBB
or sotalol vdBBalone (HR: 0.44;
95% ClI: 0.28.68; p<0.001).
Amiodarone plugBsignificantly
reduced the risk of shock
compared withBBalone (HR: 0.27;
95% CI: 0.1eD.52; p<0.001) and
sotalol (HR: 0.43; 95% CI: 0;22
0.85; p=0.02). There was a trend
for sotalol to reduce shocks
compared withBBalone (HR:
0.61;95% ClI, 0.81.01; p=0.055).
The rates of study drug
discontinuation at 1y were 18.2%
for amiodarone, 23.5% fcsotalol,

and 5.3% foBBalone.

Study Acronym; | Study Type/Design; Patient Population 1°Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)
Year Published & 95% CI)
OPTIC Study | Aim: To determine Inclusion criteria Patients 1" endpoint: ICD shock for any Amiodarone pluBBis effective
Connolly et al. | whether amiodarone | were eligible if they had reason. for preventing these shocks and is
2006 (159) plusBBor sotalol are | received an ICD within 21 d more effective than sotalol but has
16403928 better thanBBalone for inducible or Results:Shocks occurred in 41 an increased risk of druglated

adverse effects

Adverse pulmonary and thyroid
events and symptomatic
bradycardiavere more common
among patients randomized to
amiodarone.
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class Il antiarrhythmic agent
absence oSHD
contraindications to

I YA 2 Rl NR-yfaSker2ox|
NYHA class IV symptoms of
HF.

Intervention: amiodarone
plusBB sotalol alone

Comparator BBalone.

International
VT Collaborative
Group Study

Aim: to determine the
association of VT
recurrence after

Inclusion criteria SHDwith
Ischemic and Noischemic
cardiomyopathies with

1" endpoint:
Freedom from VT recurrence,
Heart Transplant, or death was

t NPOSRdzNI £ O2Y
occurred in 6%, including 2 deaths
(0.1%), hemopericardium in 1.7%,

patients with NICM to
those with Ischemic
Cardiomyopathy (ICM)

Study type
Prospective, non

randomized

ischemic
cardiomyopathyN=164)
Exclusion criteria

Failure of informed consent
Intervention:

¢ dzy'3 w/| ablation and survival ir, monomorphic VT and 70% at 1y followp. and vascular access complications|
(178) scar related VT myocardal scar by VT recurred in 55% of patients wh| 1.6%
electroanatomic mapping diedvs.22% of patients who
Study type survived.
Multicenter Exclusion criteria absence of| Transplant free survival was 90%
observational scar on electroanatomical for patients without VT recurrence
mapping and 71% for those wh VT
Size 2061 recurrence (HR 6.9; 95% CI@®3,
Intervention: Catheter p<0.001).
ablation, either endocardial
or epicardial, guided by EAM
End point of ablation with
elimination of all induced VT¢
HELPVT Aim: Inclusion criteria 1" endpoint: At 1y followup, VT Complications
5AYy 2@ | Todetermine the Patients withSHDreferred free survival was 57% fischemic | Complications occurred in 11.1% o
(175) outcome of VT for catheter ablation of VT | cardiomyopathynd 40.5% for NICM and 11.1% dédchemic
24211823 catheter ablation in with either NICM (N=63) or | NICM patients (HR: 1.62; 95% CI:| cardiomyopathpatients, ncluding

1.1%;2.34,p=0.01).ischemic
cardiomyopathyequired epicardial
ablation in only 2 of 164 (1.2%)
whereas NICM required epicardia
ablation in 30.8% (p=0.0001).

death in 4.8% of NICM and 3.7% o
ischemic cardiomyopathy
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Size 227 patients

Catheter ablation for
patients with NICM

Comparator

Catheter ablation in patients

with ischemic
cardiomyopathy

Data Supplemen0. Nonrandomized Trials, Observational Studies, and/or Registries of Arrhythmogenic Right Ventricular Cardiomyapathy
(Section 73)
Study Acronym;| Study Type/Design;| Patient Population 1° Endpoint and Results Summary/Conclusion
Author; Study Size (P values; OR or RR; Comment(s)

YearPublished

& 95% Cl)

Quarta Get al.
Circ 201%216)
21606390

Study type
national cohort

Size 255

Inclusion criteria

1 endpoint: Familial evaluation for ARV:C

100 families with
ARVC evaluated
20032009

first degree: 210
second degres45

Exclusion criteria
N/A

followup 3.4+1.6 y Deceased proband in 51
families

Resultsin 88% of deceased: dx of ARVC ma
at autopsy

SCD most common in yourt% died
between 1420y

Definite or probable genmutations; 58% of
families, 73% of living probands

42% of first degree relatives had disease
expression

62% of gene carriers had phenotypic
expression

Progressive disease expression beyond age
in 50%

>50% probands died suddenly

Desmosomal gene congity in
10% of relatives, assoc withféld
increased risk of disease expressiol

Kapplinger JD
JACC 201(17)
21636032

Study type Multi-
center Netherlands,

retrospective

Size 93 probands
and 427 controls

Inclusion criteria

1 endpoint: Determine prevalence of

ARVC patients and
427 unrelated
healthy controls

ol Ol INRdzyR ay2rasé A

Results:Mutations present in 58% of ARVC
and 16% of controls
Radical mutations: 43% of ARVC, vs 0.5%

controls

Radical mutations are high
probablility ARVC associated
mutations

R Missense mutation should be
interpreted incontext of race,
ethnicity, mutation location,
sequence conservation; more likely
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Tested for PKP2,
DSP, DSG2, DSC2,
TEMEA43

Added data from 82
patients in ARVD/C
Registry in USA

Exclusion criteria
N/A

Missense mutations: 21% of ARVC, 16% of
controls

positive if Caucasian, within DSP ar
DSG2 hotspot, and conserved in
PKP2 and DSG2 residue

R Background mutation rate = 164
(vs 5% for LQT3)

Bhonsale Aet al.

CAE2013(218)
23671136

Study type

Size 215

Inclusion criteria

1 endpoint: Risk stratification if\RVC

ARV@atientswith
positive genotype:
desmosomal
mutation carriers
PKP2 85%

53% males, mean
age 3218y
Presentation VT/VF
23%

Exclusion criteria
N/A

genotype positive: sustained VT, SCD/ADA,
appropriate ICD shock
Meanfollowup 7 y

Results: 40% ACE

9/ DY K &BivertedpréchrdiakT waves
intermediate risk = T wave inversion in leads
V1, V2 + late depol; low risk = 02 T wave
inversionwithout depol changes

PVC count on holter higher in arrhythmic
outcomes, p€.0001

Event free arvival lowest among probands
p<0.001, and symptomatjatientsp<0.001
Incremental risk: Proband, HR®T T X 0
inversions, HR4.2; male gender, HR..8

ARVC desmosomalutation
carriers risk stratification:

I AIK NAxAalyY 9/D
inversions, Holter, proband status

LYONBI&Ay3 t=+/Q
FNNKeiKYAO S@Syi

. Syadayé 9/ D 02
arrhythmic risk

Marcus Fl, et al.

JACC 2@L(219)
23500315

Review @aper for physicians summarizing

geneticsof ARVC

5 genes
Plakophilin 2 73-78%
Desmoglein2 10-13%
DesmocolliR2 4-6%
Desmoplakin 3-8%
Junctional 1-4%
plakoglobin

ARVCaut dominant, Desmosomes: cardiac,
skin, hair

30-50% ofpatientswith ARVC have abnorma
gene, range 2%68%, highest in clinical familig
disease. 26B0%family Hxsudden death

Negativegey S A O
gene negative to date.
Abnormalgene = risk, but not disease;
modified by additional gene modifiers, virus,
athletics

i $& Ay 3500

Proband may not benefit from
gene testing, does not alter therapy
Patientswith >1 gene abnormality
may have more severeourse;
earlier ICD.

Benefits genetic testing ARVC:
understand cause dafisease, identify
family members at risk, family
planning limited prognostic
information.
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Cost ~$5400 PKP2 may require a second mutation to cay For gene carrierd’ecommend

disease. The second mutation may not be | cardiac eval beginning at 42 v:
tested in relatives, leading to false negative.| ECG, SAEC&&ho,holter, + CMR
~48% opatientswith ARVC have atdst 2 Evaluate q ¥ between 1620 v;
different mutations; thesgatientshavemore | then every 5y, may stop at age 50
severe disease. 60y.
Truly abnormagiene should not be present ir|
>1:400 controls;
However,1:200 Finnish have desmosomal
mutation of ARVC; 6% é&ians carry PKP2
mutations.
aiKS Ay i S NLINBeSUtdifdr ARV
is not an exact science and is more comple
than for other heart disorders caused by onl
a single gene and for which most patients w|
KFE@3S Iy FToy2N¥YLET 23Sy

Bhonsale Aet al. Study type Inclusion criteria 1 endpoint: Impact of genotype on clinical Among ARV@atientswith known

Eur Heart J 2015 Retrospective Genotype positive | course in ARVC mutation carriekéean genotype: specific genotype affects

(220)
25616645

multicenter, Dutch,
us

Size 577

desmosomal and
non-desmosomal
mutations in ARVC.
PKP2 80%

Males 55%, mean
age 3547y. 541
presenting alive:
Presentation SCD=
6%

41% probands.

Exclusion criteria
non-genotyped
ARVD

followup 6+£7y.

Results: Presentation with SCere younger
(median 23 y) than those presenting wkiT
(36 y) (p0.001).

Death 2%, transplant 2%; Sustained VT/VF
30%, LVEF < 55 14%; CHF 5%.
Compound mutations: earlier onset of
symptoms, higher incidence VT/VF. PKP2 |e
ventricular dysfunction, 9%;

Desmoplakin (DSP) mutations had more
ventriculardysfunction/HF than PKP2 carrien
40% ventricular dysfunction; more likely to
present with SCD (11% of SCD)

Male gender higher arrhythmic outcome, 53

Vs 29%

clinical course and diseas
expression

Gene specific variation in SCD, L
dysfunction, HF

Malesworse outcome: more likely
to be probandssymptomatic earlier
and more severe arrhythmic
expression

Phenotypic variability modifier
genes/environmental influences
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Rigato ket al.Circ

Study type

Inclusion criteria

1" endpoint: ARVC gene carriers risk of

Multiple DSgene mutationstatus

CV Genetics 2013 | Prospective Desmosomal gene | arrhythmic outcome waspowerful predictor for major
(221) Observational mutations carriers arrhythmic events
24070718 Desmoplakin 39%, | Results: Median observation 39 y (222)
Size 134 plakophilin 2 34%, | 16% major arrhythmic events
desmoglein 2 26%, | Independent predictors:
desmocolliin 2 1% | Multiple desmosomal gene mutations HR
16% complex 3.71;95 Cl1:1.548.92, p#o.003.
genotype: Male gender HR2.76, 95% CI1.1%6.41,
compoundor p=0.02.
dignenic
heterozygosity
Exclusion criteria
N/A
Groeneweg JAat Study type Inclusion criteria 1" endpoint: outcomes of ARVfatients ARVC: 10% death/heart
al. Circ CV Genetics | retrospective ARVC patients medianfollowup 7y transplantation during median

2015(222)
25820315

multicenter, Europe
andUSA

Size 1001

Probands 44%,
family members
56%.

Probands: 416/439
presented alive (5%
presented SCD).

Overall 63%
mutation positive
PKP2 46%.
Family members:
73%mutation
carriers

Exclusion criteria
N/A

Results: Sustained VT developed in 72% of
probands.

Probands with positive mutations presented
at younger age

Mortality 6%, transplantation 4%, not
different based on mutation status in
probands.

Family members: 1/3 developed ARVC.
Sustained VT 8%, cardiamortality 2%.

Mutations in family members modified
course: 8x increase in VT, increased cardiag
mortality.

ICD improved survival in index patients: SC
0.6% vs 16% without ICD.

followup 7y.

Probands: Mutations altered age
disease expression but not
outcomes

Family members: mutation
carriers had mee VAand increased
cardiac mortality.
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te Riele ASet al. | Study type Inclusion criteria | 1”endpoint: ARVC first degree relativaisk | ARVC first degredB t | With @ S
BEHJ 2016223) Multicenter First degree of ARVC dx and outcomes increased likehood of dx:
26314686 retrospective relatives of ARVC | Meanfollowup 6.743.7y symptoms, sibling, pathogenic
proband mutation, female gender
Size 274 46% male, age Results: 35% developed ARVC Malignantfamily Hxwas not
36+19y Riskof ARVC dx: sibling, HR11; p<0.001, associated with arrhythmic events
symptoms, p8.001, pathogenic mutation
Exclusion criteria | p<0.001, female, p&.0L1
N/A 8% developed sustained VA: neither
relatedness to proband nor malignant fiyn
Hxwere predictive of arrhythmic events
Kamath GS, et al.,| Study type Inclusion criteria 1 endpoint: SAECG abnormalities in ARVC| SAECG: using 1/3 criteria increas

HR 2011224)
20933608

retrospective single
center

Size 87

ARVC probands
compared with 103
controls

Mean age 37y, 549
male

Exclusion criteria
N/A

Loy 2NNIEEY Fvw{5
RMS40 <20 pV

X MM

Results:
SAECG sensitivity/specificity:ctiteria 69%/
92%:;2-criteria 47%/95%3-criteria 33%/100%

sensitivity and maintained specificity
SAECG correlated with disease
severity on CMR, but not VT

Marcus Fl, et al.,
Circ 1982225)
7053899

Study type Single
center

Inclusion criteria

1" endpoint: right ventricular abnormalities in

22 adults with
recurrent VT w/

ARVC

Characterize RV pathology in LBE
VT
Consider dx in patients with VT of

Size 22 LBBB 21/22 Results: inverted T waves right precordium, | unknown cause, particularly if LBBE
Mean age 39y, cardiac enlargement, delayed ventricular pattern
Males 2.7:1 potentials
RV dysplasiinferior, apical or
Exclusion criteria | diaphragmatiediagnosed with angiography. |
N/A death.
Corrado Det al. Study type Inclusion criteria 1" endpoint: ARVC clinipathologic LV involvement in 76% of ARVC:
JACC 199(226) retrospective Pathologic dx of manifestations age dependent,
9362410 multicenter ARVC at autopsy o more severe cardiomegaly
heart transplant Results:80% died suddenly: 47% of SCD dig More CHF
Size 42 Mean age 29.638 y | during exertion Prior syncope in 26%
(965 y) SCD first symptom in 35%. SCD exerciselated in 47%
CHF 24%
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Exclusion criteria
N/A

Syncope 26%

Exercise related in 64%

LV fibrofatty involvement 76%
IsolatedRV involvement 24%

Link MSert al.
JACC 201@27)
25011714

Study type
Prospective multi

center
North American
ARVC Registry

Size 137

Inclusion criteria

1" endpoint: Sustained/Ain ARVG@uring

ARV®atients
enrolled in registry

79% (10&atients)
NEOSA ISR

Mean age
enrollment 4&G14 y.
Priorsymptoms,
sustainedvTor CA
41%

Exclusion criteria
N/A

followup 3.3+1.7 y

Results:44% (48atients) had 502 episodes
of sustained VT: 97% monomorphic VT.
Inapprop shocks 17%.

Independent predictors sust VT: prior
spontaneous VT, inferior T wave inversion.
Independent predictor life threatening VT
(ratexx H bpm or VF): youngeage at
enroliment.

ATP successfully terminated 92% of VT
Patientswithout ICD implantdon: no SCD or
SVTollowup 2.4y

ARVC predictors of VT: sustained
VT prior to ICD, inferior T wave
inversion, younger age at enrolimen

48% received ICD therapy

egommend programming ATP fg
termination of VT: successful 92%

Syncopefamily HxSCD did not

predict ICD therapy

Corrado et al.

Circ 2015228)
26216213

International Task Force

Treatment of ARVC: International Task
Force Recommendations

NoO2YLISGAGA GBS 2N SyaR
adjunct inpatientsw frequent AICD shocks;
BBfor patientswith recurrent VT, appropriate
ICD rx, or ICD therapy for SVT; epicardial
ablation forpatientswho fail endocardial
approach; ICD fqgratientswith hemo
unstable sustained VT/ VF

EPS for syected ARVC; restrict athletics to
low intensity;BBfor all ARV@atients
irrespective of arrhythmias; cath ablation for|
recurrent VT fail meds other than amio.

Vstim for risk strafication asymptomatic;
endocardial voltage mapping; restrict comp
sportsin phenotype negpatients cath

ablation without ICD for selectguhtients

ICD implantation:

Hemodynamicallyunstable sust VT
or VF; severe systolic dysfunction R
2N [ £9C X opm:T

Hemodynamicallgtable sustained
VT; unexplained syncope; mod vent
dysfunction RV ER36-40% or LVEF
36-45%; oNS/T

Minor risk factors

Prophylactic ICD in asymptoria
patientswith no risk factors of
healthy gene carriers.
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with drug refractory hemo stable single
morphology VT

No BBfor healthy gene carriers; cath ablatior
as alternative to ICD for prevention of SCD

Corrado Det al. Study type Inclusion criteria 1" endpoint: ARVC appropriate ICD shocks| 48% approp ICBhocks
Circ 2003229) multicenter ARV®atientswith | Meanfollowup 39 mo Predictors: ACA, unstable VT,
14638546 retrospective ICD younger age, lower LVEF
Mean age 40 y Results: Approp shocks 48%, comps 14%, PES not predictive of approp shod
Size 132 70% males inapprop shocks 16% Syncope not statistically importan
ICD indication: ACA 84% underwent PES: 69% inducible sust V1 as risk factor in multivariable
10%,sustainedVT | neither sensitive nor specific: 51% no appro| analysis
62%, syncope 16%; shock, 54% dafion-inducible had approp rx 4 patientsimplanted due tofamily
nonsust VT 9%; Syncope: 2patients none died, one HxSCD: no approp shocks
family Hx3% underwent OHT; 38% appropatks;
multivariate analysis p=07 for approp shock
83% on AA drugs | Independent predictors of VFACA, VT with
prior to ICD hemodynamic compromise, younger age, L
involvement
Exclusion criteria
N/A
PicciniJPet al. Study type single | Inclusion criteria 1" endpoint: ARVC clinical + EP Multivariate predictor approp
Heart Rhythm 2005 | center retrospective| Patientswith characteristics that predict appropriate ICD | shock: sustained VT/VF, QR4;
(230) definite or probable| shocks. p=0.015;
16253908 Size 67 ' wx/ ¢ A (K| Meanfollowup 4.4+2.9y NS/T, OR6.29, p9.051
Meanage 3644y; EPS il not predict ICD shocks in
52% male Results: Appropriate shocks 94% of2° patients with1°prevention ICD

1° prevention 42%,
2°58%
SustinedVT: 52%,
syncope 36%, ACA
58/5

Exclusion criteria
N/A

prevention, 39% o1°prevention (p9.001),
overall 66%

approp shocks: Definite ARVC: 73%;
probable33%

Overall 21% received shock for life
threatening VT/VF >240 bpm; no difference
1°or 2° prevention patients

EPS di not predict ICD approp use fratients
with 1° prevention

All patientswith VF had inducible VT/VF

Further research to identify low
risk patientswho do not need ICD
placement

Syncope not statistically significar
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Syncope: 43% approp shocks, 22% no rx,
p=0.38

Bhonsale At al.
JACC 201(31)

Study type
Retrospective single

Inclusion criteria

1" endpoint: Incidence and predictors of

Definite or probable

appropriate ICD shocks for ARVC undergoir

1 48% ARV@atientsundergoingl®
prevention ICD received appropr

21939834 center ARVC with ICD ICD forl® prevention shocks
implantation forl® | Meanfollowup4.7+3.4y. Approp shocks: proband, inducible
Size 84 prevention EPS, clinical nonsust VT, PVCs
63 patients Results: 48% approp ICD shocks. >1000/24 hrs
genotyped: 43% + | Predictors: Multivariable analysis: Positive \
desmosomal inducibility at PES, HR.5; 95% CI. 1415, SyncopeNSpredictor, HR0.91
mutations p=0.013), clinical nonsust VT, HR.5 95% CI:
2.4¢46.2, p0d n n H UsB1000£24 [BR Non-inducible: 1/20 appropr ICD
76% symptomatic, | 3.48; proband, HR.62. shock
co: Bmnnn
on holter Syncope: approp shocks 9%25% approp
shocks, vs 30% no approp shocks
Syncope: 27% Recent syncope <6 m63% appropr shocks
Exclusion criteia: vs 20% remte, p=0.046
N/A
Dalal Det al. ACC | Study type Inclusion criteria 1 endpoint: Efficacy of ablation for ARVC. High rate of recurrent VT after

2007(232)
17662396

retrospective single
center

Size 24

ARV®Qatients
undergoing ablation
at Hopkins.

Mean age 3619,y
46% males

Exclusiorcriteria:
N/A

Meanfollowup 32 mo.

Results: 48 procedures. 46% eliminated all
inducible VT

Recurrence: overall 85%. One procedural
death 4%. VT recurrence free survival: 50%
5 mos, 25% at 14 mo. Did not vary by
procedural success, mapping, repeat

procedures.

ablation for ARVC
ARATTFdzaS O NRA 2
ed2t @Ay 3 St SOG NI
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Garcia F@t al. Study type Inclusion criteria 1 endpoint: Endocardial vs epicardial Epicardial ablation in ARVC after
Circ 2009233) retrospective single| ARV®atients ablation in ARVC failed endocardial ablation results in
19620503 center undergoing VT control
epicardial ablation | Results:H T + ¢ (patienksy’ Mo
Size 13 after failed 85% epi ablation opposite endocardial
endocardial ablation sites
ablation VT 77% no VT with 18+13 mo followup
Exclusion criteria
N/A
Philips Bet al.Circ | Study type Inclusion criteria 1 endpoint: ARVC Efficacy of epicardial Epicardial ablation of VT in ARVC|
AE 2012234) Retrospective ARV®atients ablation of VT associated with high recurrence rate
22492430 multicenter undergoing ablation but reduces VT burden
19922011 at 80 Results: 175 ablations in 8patients 53% Majority of VT circuits were
Size 87 centers. repeat procedures. epicardial
Mean age 33%1y, | 27% recurrent VT; VT reduction
53% male Freedom from VT at 1, 5, 1047%, 21%, 15%
50% failed Epicardial ablation: freedom from VT at 1, 5
endocardial 64%, 45%
ablation Burden of VT reduced irrespiive of ablation
strategy: p<(001
Exclusion criteria | Complications: 2.3% major: death; dygdal
N/A Ml/occlusion RCA. Related to pericardial
access.
Bai R, et al. CAE | Study type Inclusion criteria 1 endpoint: Comparison of outcomes for Combined endocardiapicardial
2011(235) Multicenter Consecutive ARVC| ARVC ablation, endocardial vs endo ablation approach in ARVC achieve
21665983 prospective patients undergoing| epicardial: nornducibility of VT with isuprel.| longer term freedom from VA or
ablation Followup 3y shocks.
Size 49 All sust tFGASYyGa sAGK 7T
monomorphic VT; | Results:Freedom from VA or ICD therapies:| likely to have recurrences
£ £ @A GK | Endocardial: 52%, enepi 85%, p=0.029
Exclusion criteria
N/A
Berruezo Aet al. Study type Inclusion criteria 1 endpoint: ARV®atients recurrence of VT| ARVC combined endo + epi

Circ AE 20136)
22205683

retrospective single
center

ARV@atients
undergoing endo +

after ablation endo + epicardial

ablation reveals wider substrate,
with good short/midterm success
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epicardial ablation

Results: ablation eliminated all clinical and

Size 11 of VT induced VT
64% continued on sotalol
Exclusion criteria | 9%VT recurrence with median 11 mo
N/A followup
Philips BHeart Study type Inclusion criteria 1" endpoint: Safety and efficacy of epicardia| Epicardial ablation for VT in ARV(
Rhythm 2018237) retrospective single| ARVC undergoing | ablation at tertiary center for ARVC safe in tertiary center
25530221 center epicardial ablation Freedom from VT 70% at 2 y

0

ize 30

at tertiary center

Exclusion criteria
N/A

Results: VT circuits: 69% on epicardial
surface, most sulricuspid. VT recurrence:
27%.

Reduced VT burden (p€D1)

VT free survivadt 1,2 y 76%, 70%
Complications: 3.3%ericarditis. Fluor@2
min (40-135)

Reduces VT burden

Santangeli et al.

Circ AE 2016238)

Study type
Retrospective single

Inclusion criteria

1 endpoint: ARVC ablation outcomes,

ARV®atients

followup 5644 mos

lwt/ ¢ [ ofl GAzZ2
most have VT control

26546346 center undergoing ablation| Epicardial ablation if failed endocardial
Endo + epi: 63% ablation
Size 62
Exclusion criteria Results: VT recurrence: 29%; VT free surviv.
N/A 71%
64% onBBor no rx
James CAt al. Study type Single | Inclusion criteria 1" endpoint: ARVC exercise and VT/VF Endurance and frequent exercise
JACC 201@39) center retrospective| ARVC patients increase he risk of VT/VF, HF in
23871885 interviewed about | Results: Endurance athletes develoge ARVC patients.
Size 87 exercise from 10y | symptoms at younger age (303y) vs 40 y,
of age. p=0.05;
Mean age 44+18 y | Increasing exercise
Lower lifetime survival free of VT/VF(Q813
Exclusion criteria
N/A
Sawant AE@t al. Study type single | Inclusion criteria 1 endpoint: ARVC: exercise and impact on Geneelusive noafamilial ARVC is
JAHA2014 (240) center retrospective| ARV(Qatients desmosomal and gerelusive patients assoc with very high intensity
25516436 interviewed re exercise
Size 82 exercise Recommend exercise restriction
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Desmosomal
mutations: 39
Geneelusive 43

Exclusion criteria
N/A

Results: all geneelusivepatientswere
endurance athlees; more intense exerscie,
p<0.001

Family Hxmore often neg in genelusive
Geneelusivepatientswith most intense
exercise hagounger age at presentation,
p=0.025, shorter survival freef&/EA, p0.002

Ruwald At al.
EHJ 201%241)
25896080

Study type:North
Americal ARVC

registry, 18 centers
US, Canada

Size:108 probands

Inclusion:ARVC
Registryprobands.

Exclusion criteria

Age <1%; ICD >%
before enroliment;
unknown exercise
level before dx

1 endpoint: ARVC exercise and VT/VF/SCI
followup 3 y

Results: Patientsin competitive sports:
Younger at age of Dx, 71% inducMIE/VF,
increasedisk death/VT.

Competitive sports ass@ted with
HR 2.05 for VTA/death and earlier
presentation of symptoms, c/w
recreational sports or inactive

Sawant AGeart
Rhythm 2016§242)
26321091

Study type Single
center retrospective

Size 28

Inclusion criteria

1 endpoint: ARVC and outcomes with

ARVC first degree
relatives of
probands withPKP2
mutation, interview
re exercise since
age 10y; exercise
vs AHA
recommendations
to restrict to 396
650 METHR/y

Exclusion criteria
N/A

exercise intensity (FFHR/)

Results: After adjusting for age, sex, family;
participation in endurance athletics, (ORA4,
p=0.03), higher intensity exercise (OR2,
p=0.004) were associated with dx of ARVCE

CLYAft& YSYOSNAR NBadN
METFHTr/yr (AHA uppelimits) were sig less
likely to have ARVC dx (QR07, p=0.002); no
VT/IVF

(AHA/AC Sports Med recommend healthy
adults participatan minimum, 456750 MET
min weekly =39Q650 METHT/y)

Recommend restricting unaffected
desmosomal mutation carriers from
endurance and higintensity
athletics, but not from AHA
recommended minimum levels of
exercise for heatlhy adults

Saberniak 8t al.
Eur J Heart 2014
(243)

25319773

Study type single
center

Size 110

Inclusion criteria

1 endpoint: ARVC assess exercise ventricy

ARVC probands an
mutation positive
family members

function with echo, CMR
PGKE SGSY aroytl{ Sy aRAdidnk O
Results: Function reduced ih (i K f \8 tio& g

athletes by echo and MRI, @k0.01.

ARVC athletes showed reduced
biventricular function compared with
non-athletes and mutatiorpositive
family members
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Genotyping in 100
patients

75% mutation
positive, PKP 91%
Syncope 44%, ICD
47%

Exclusion criteria
N/A

METs x min/\k correlated wih reduced RV
and LV function €0.01

LVEF by MRI reduced in athletes, index and
family members

Exercise induced VA in ®/ofpatients more
likely in athletes g0.001 and in those w
increased? dzNJ (i A 2 y 2.5ISXNID A

Amount and intensity oéxercise
was assoc with impaired LV and R\
function

Exercise aggravates, accelerates
myocardial dysfunction in ARVC

SenrChowdry St
al. JACC 200@44)
19095136

Study type
observational

cohort

Size 42

Inclusion criteria

1 endpoint: ARVC presenting as LV

ARV®atientsw
clinical suggestion
of LV involvement:
one or more: RBBB
morphology
arrhythmia, isolated
(infero)lateral T
wave inversion,
proven family dx LV
ARVC or idiopathic
myocardial fibrosis

Clinical eval:
incdudes CMR (41
patients):
consensus 2
readers; echo,
holter, exercise
test, mutation
screening

Exclusion criteria
HCM, ischemia,
other structural
heart/lung/systemic

disease

dominant arrhythmogenic cardiomyopathy
(LDAC): CMR & clinical

Results: Desmosomal mutations present in
45% of probands, 33% of families
Arrhythmia of RBBB morphology exceeding
degree ofventricular dysfunction
distinguished ARVC from dilated
cardiomyopathy

CMR88% RV segmental dil and/or wall
motion abnormality; 27% low RVEF; LV
involvement34% dilation or decreased EF.

LV late gadolinium enhancement
Inflammatory myocarditis on genetizasis:
ME?: LINA 2N aYe2 0l NRA{

LVdominantARVC subtypender
recognized

Unexplained T wave inversion V5
V6+ V4, |, aVL

VT of RBBB morphology,

LV aneurysms

LV dilation and/or systolic
impairment with arrhythmic
presentation

Extensive LGE bV myocardium

GAYFELFYYFG2NE Y
natHx2 ¥ ! wzx/ ¢
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Vermes Eet al. Study type Inclusion criteria 1 endpoint: Compare ARVC CMR criteria 2010 criteria reduced major +
JACCV Imaging retrospective Patientsreferred from 1994;2010;also,assessed 13gatients | minor CMR criteria: from 23.5% to
2011(245) cohort, single for ARVC evaluatior with full diagnostic evaluation for ARVC 6.5%

21414577 center by CMR 20052010

Results:original CMR criteria: 23.5% major; new TFC for CMR improved
Size 294 Exclusion criteria | using 2010: 6.5% major specificity, but may have reduced

N/A Of 69patientswith major criterial994, only | sensitivity

23% had major criteria 2010

Of 172 with mino+--only 1.1% minor criteria

2010

Also,assessed 1fatientswith proven ARVC

on complete evalation:

4/10 met major criteria, none met minor

Specificity for major/minocriteria: 1994

78/39%; 201094/96%

te Riele Ast al. Study type Inclusion criteria 1 endpoint: ARVC electranatomical CMR: basal inferior (94%) and ba
JCE 201246) multicenter ARVC mutation correlates CMR, EPS anterior RV (87%) and posterolatera

23889974 retrospective: positivepatients Meanfollowup 6 y LV involvement (80% subepicardial

international undergoing CMR, fat infiltration).

registry ARVC EPS. Results: CMR:abnl RV 96%, biventricular: RV apex involved only in advance
CMR 74, EPS in 11| 52%,LV only: 4%. disease

Size 80 patients Epicardial delayed activation
PKP2 83% ACE 41%: VT 67%, approp ICD shock 23%| particularly in perivalvar RV area an

Exclusion criteria
N/A

10%.

Arrhythmia free survival lower ipatients

with more abnormal RV segments

24 patientswith advanced structural
abnormalities: 1,5, 10 grrhythmiafree
survival= 57%, 42%, 35%

EPS: scar more extensiveepicardium vs
endocardium, g0.0001; scar map correlated
with CMR locations:

RV epicardial scar subtricuspid 100%, RV b
anterior wall 64%

LV posterolat wall
RVOT involved late in disease
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Ablation successful in 18/19 VT: 84% were
from RV; no VT from RV apex

te Riele A8t al. Study type Inclusioncriteria: 1" endpoint: ARVC mutation carriers Presence of mutation alone did nq
JACC 201@47) prospective registry| ARVC mutation undergoing risk stratification: incremental confer arrhythmia risk.
23810894 based carriers without value of ECG, Holter, CMR. ECG & holter abnormalities
sustained VA Meanfollowup 6y preceded detectable CMR
Size 69 abnormalities in ARVC mutation
78%: first degree Results: 78% holter; ECG, CMR in all carriers
relatives 68% asymptomatic at presentation ECG PLUS CMR abnormalities
83% PKP2 Abnormal ECG: 9%, abnormal Holter 26% identify high riskgroup;
mutations 0t + /5@D&4 hjor nonsust VTLO0 bpm ?1CD forl®prevention
Abnormal CMR 30¢atientswith abnormal A9 @ fdz2 GAZ2Yy 27
Mean age 2¥15y ECG/Holter: 48% haambnormal CMR, vs 4% i| and function using CMR is probably,
patientswith normal ECG/Holter,4©.0001 not necessary in the absence of
Exclusion criteria | Only 1 pt with normal ECG/holter had ol aStAayS St SO0NA
ARVC with prior abnormal CMR.
sustained VA Development of sust VA: 16#tean time to
arrhythmia 4.5y
All patientswith sust VA presented with
electrical abnormalities; all had abnorina
CMR.
Patientswith both electrical and CMR
abnormalities: higher VA, f0<0001:
arrhythmia free survival at 1,5,10 $9%, 54%
36%.
Liu Tet al.J Study type Inclusion criteria 1" endpoint: ARVC: effect of revised TFC orf 2010 criteria reduced numbef

Cardiovasc magn
Reson 2014248)
24996808

retrospective cohort

Size 968

patientsreferred
19952010 for CMR
with clinical
suspicion of ARVC
If quantitative RV
measures not avail,
repeat CMR
performed

Mean age 4%

CMR criteria vs 1994 criteria

Results: 2010 criteria reduced naf total
patientsmeeting diagnostic CMR criteria froi
~23% to 2.6%: 2.2% met major criteria, 0.49
met minor

CMR identified alternatic dx 2% of
patient£ YR nom: 2F RE

total patientsmeeting diagnostic
CMR criteria

Only 2.6% met diagnostic criteria
on CMR

More objective, quantifiectriteria
in ARVC dx by CMR
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Males 52%

Exclusion criteria

N/A

YA YA O& ¢ -sarc@idosiswather
cardiomyopathies

Marcus FI et al.

Modifications of Task Force criteria for

1 endpoint: Quantification, specificity of

Major criteria

Circ 201Qq249) AR\C ARVC diagnostic criteria. Dysfunction: echo, MRI, angio
20172911 regionaldyskinesia, akinesia,
Structural, ECG, arrhythmic and genetic dyssynchrony AND dilation; echo F/
features as major and minor, with o oil: X
quantitative criteria. [ aw wzx9C XnmxT
110 ml/m? (Female/male); localized
SAECG:fORSv w{ 5 Bwmmn Ya x| RVaneurysms or severe segmenta
RMSn i XXHn x+3X { SdNdtibry | dilatiom
vw{ Xxpp Ya +£MXIHZX 2NJ| Tissue bx:residual myocytes
See major criteria at right <60% ECG Repol: age >14 y: Tway
Dx: 2 major, or 1 major plus 2 minor, or 4 | inversion V1, V2, ahV3;
minor from different groups Depolarization: epsilon V3;
Arrhythmia: nonsust/sust VT of
RV fat not part of CMR criteria LBBB, superior axis
Fanily hx: ARVC confirmed in first
Added mutation status in proband degree relative by TFC, surgery or
autopsy; or pathogenic mutation in
proband
Corrado D et al. Study type Inclusion criteria | 1 endpoint:. ARVC appropr ICD shockd4in Overall group had high arrhythmig
Circ 2010 Multicenter consecutive ARVC| prevention risk:
20823389 retrospective patientswith ICD | Meanfollowup 58 mo
implanted forl°® Univariate analysis: appraghocks:
Size 106 prevention Results: approp shocks: 24%; inapprop younger, syncope, NSVT, LV
Mean age 36 y shocks 19%; comps 17% dysfunction
Males 67% PES: performed in 60% dtients 40
Syncope 39% patients(60%)inducible. 65% did not receive| Multivar analysis: syncope only
NSVT 3%,family | approp therapy; of nofinducible 30% predictor, HR: 3.16, p=0.005
HxSCD 46% received approp rx. PES PPV 35%, neg PV
Syncope: 43% approp shocks, 4 had recurr¢  No pt with ICD implanted for
Exclusion criteria | syncope without arrhythmia family Hxonly had appropriate
Prior sust VT/VF shocks
Marcus GM et al. | Study type Inclusion criteria | 1”endpoint: Suppression of VEA on AA me( OverallBBnot associated with

JACC 2009

Retrospective multi

ARV@atientsin

in ARVC

increase or decrease in VEA;

141

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society


https://www.ncbi.nlm.nih.gov/pubmed/?term=20172911
https://www.ncbi.nlm.nih.gov/pubmed/?term=20823389

19660690 center North Registrytreatment Atenolol associated with decreased
American ARVC with ICD and AA | Results: risk VEA
Registry drugs BB used in 61%, (5@atients): no increase or
decrease in VEA; atenolol (patients assoc Sotalol increased risk ICD shock
Size 95 Exclusion criteria | with decreased risk VEA, HR: 0.25; 95% CI| Amio lower risk VEA
N/A 0.08;0.80, p=0.018.
Sotalol 3&atients increased riskCD shock;
in high dose 320 mg (gatients VEA HR: 14.(
95%Cl: 1.6125, p=0.018.
Amio (10patients) lower risk VEA, HR: 0.25;
95% CI: 0.030.95.
I SNB& Ko S| Genetic evaluation of Cardiomyopathy | Guideline restricts the indication for genetic| Details of clinical screening &
Card Fail 200@250) testing to that of facilitation of family intervals given:
19254666 screening and management. le, Testing is SAECG in ARVC only

used for risk stratification of family memberg
who have little or no clinical evidence of
disease. Recommendations:

CarefulfamilyHx¥ 2 NJ xo0o 3ISy SNJ
patients

Clinical screening recommended at intervals
for asymptomatic atisk relatives who are
mutation carriers;

Clinical screening for asymptomatic first
degree relatives when genetic testing has n
been performed/or mutation not identified.

Genetic screening for Fabry disease in all m
w unexplained cardiac disease.

Referral to centers expert in genetic
evalwation and family based management.

CMR in ARVC

Childhood: screening intervals
specified relative to ages and
mutation status

Especially LMNA mutations
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Genetic testing for the one most clearly
affected person in a family to facilitafamily
screening and management.

ICD may be considered before the LVEF fal
below 35% irpatientswith CM and significant
arrhythmia a known risk of arrhythmia.

Marcus Fl et al. HF Study type Inclusion criteria | 1_endpoint: Study ARVC clinical eval and Biopsy and CMR least helpful
2009 Multicenter North American diagnostic utility of 7 tests: ECG, SAECG, Diagnostic eval favors: ECG, SAE
19560088 retrospective ARVC/D Registry | holter, echo, MRI, RV angio, biopsy in 108 | echo, RV angio
probands probands referred to core centeFollowup Recommend minimum diagnostic
Size 108 57% male mean 27 mo. eval:
Mean age at dx 38 ECG, SAECG, Holter, echo, RV ang
Yy Results:78% of probands classified as
34% competitive | affected after evaluation Diagnostic performance of CMR an
athletes Biopsy performed i®9%: should not target | biopsy was less than with other test
Symptoms ~ all septum but should target RV free wall;
Syncope 21% sarcoidosis found in Batients
VA 70% 15% viral infection: Parvovirus 4; enteroviru
Sustained VT 35%| not found: ARVC may predispose to viral
Genotype: 100 myocarditis and accelerate disease
patients: 33% progression
positive: PKP2
present in 22% Among 8patientsreferred with diagnosis,
23% did not meet TFC, reclassified as
borderline, or not ARVC (fatients-mainly
Exclusion criteria | due to CMR interpretation at referring vs cof
N/A lab-only 63% confirmed
Choudhary N et al| Study type Inclusion criteria 1" endpoint: Presentation, outcomes ARVC| No major gender differences in
JCE 2016 Multicenter ARVC probands in| by gender outcomes
26840461 Size 125 North American Meanfollowup 37 mo Women highest risk age: 30 y

ARVC Registry
Males 56%

109 genotype
testing

Exclusion criteria
N/A

Results! / 9 Y2 NXB
G02NRSNI AYSE
ICD VT/VF or SCD: no difference

Fast VT/VF or death in women trend to lowse

tA]1 St e

risk, HR: 0.41

lwx/ FSYFfSay &
Holter, 2200 vs 1089, p=0.016

SAECGACE in femalesqual in
patientsw or w/out abnl SAEC

In males, ACE more likely if abnl
SAECG
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Males: Increase in Abnormal SAECG 81%
48%, p<0.001, inducible VT/VF 60% vs 409
p=0.026

Overall VT/VF shock&7% women, 41% men
Genotype positive: 38%, of positive: PKP
71%; genotype = gender

XH Ydzil GA2yay yass

cardiac events not different in
genotype positive vs negative

Saguner AM AJC
2013
23103200

Study type
Prospective single

center

Size 62

Inclusion criteria

1 endpoint: ARVC utility of 3étim to predict

ARV®Qatients
undergoing EPS
NOTHBprior to
study

39% had clinical
hemodynamically
compromised VT
or VF; 32% sust V1
stable;50%
syncope;

NYHA Classlll
31%

LVERK50% in 24%
RV FAC <33% in
48%

Exclusion criteria

N/A

outcomes: positive EP = sustained
monomorphic VT only, triple VEST; slprel
Results: 55% sustained monomorphic VT
inducible at PES correlated with increased r
adverse outcome

Inducibility of sust monomorphic VT (HR:
2.52; 95% CI:1.@8.16, p=0.043) and
nonadherence to meds and activity
restrictions (HR: 2.34; 95% CIl:¢4 09,
p=0.0B)

PPV 65%, NPV 71%

Anti-tach pacing successfully terminated VT
90% of cases

study included symptomatic
patientswith clinical VT/VF/syncope
and ventricular dysfunction

Cannot identify how manpatients
were asymptomatic with normal
ventricular funt¢ion
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Data SupplemenBl. Nonrandomized Trials, Observational Studies, and/or Registries of Hypertrophic CardiomyopgiBgction7.4)

Study Acronym;
Author;
Year Published

Study Type/Design;
Study Size

Patient Population

1° Endpoint and Results
(P values; OR or RR;
& 95% CI)

Summary/Conclusion
Comment(s)

Maron et al.2000
(251)
10666426

Study type Retrospective,
multicenter, observational

Size 128 mtients

Inclusion criteria HCM
patients at high risk for
SCD treated with ICD

Exclusion criteria
Inadequate data

1" endpoint: ICD shock
from VT or VF

Results: At 3.1 y follow up,
the ICD delivered
appropriate therapy in 23%
of patients (7%y). 25% of
patients had an
inappropriate shock.
Therapy forl® prevention
patients was 5%y; and for
2°prevention 11%y.

VT or VF are the principal
mechanisms of SCD in HCM

ICDs are highly effective in high risk
patients

Christiaans eal.
2009(252)
19533783

Study type observational,
single center

Size 143 patients

Inclusion criteria
Predictively tested HCN
mutation carriers
followed by
guestionnaire

Exclusion criteria
inadequate data

1" endpoint: satisfaction
with genetic counseling

Results:Genetic counseling
was valued positively and
only 4 carriers would rather
not have known that they
were a mutation carrier.

The majority of genetic carriers of
HCM gene(s) were satisfied with
genetic counseling

Receiving information by mail was
satishctory

Hamang et al 2012
(253)
21773878

Study type Prospective,
multi-center observational
study

Size 126 patients

Inclusion criteria
Norwegian patients
with a clinical diagnosis|
or genetic risk of HCM
attending genetic
counseling

Exclusion criteria
inadequatedata

1" endpoint: Development
of heartfocused anxiety

Results: 1 yof follow-up
questionnaires after genetic
counseling. Patients with a
clinical diagnosis of HCM
compared to gengc risk

had higher avoidance
(p<0.002), attention
(p<0.005) and fear

(p<0.007).

Patients with a clinical diagnosis of
HCM receiving genetic counseling
continue to experience anxiety.

Patients with a genetic risk for HCM
had less anxiety if they experienced
satisfaction with genetic counseling

145

© 2017 by the American College of Cardiology Foundafiomerican Heart Association, Inc., and Heart Rhythm Society


https://www.ncbi.nlm.nih.gov/pubmed/?term=10666426
https://www.ncbi.nlm.nih.gov/pubmed/?term=19533783
https://www.ncbi.nlm.nih.gov/pubmed/?term=21773878

Bos JM et al
2014(254)
24793961

Study type Single center,
observational data registry

Size 1053 patients

Inclusion criteria
Established clinical HCI
diagnosis

Exclusion criteria
Inadequate data

1" endpoint: Genetic
testing for HCM

Results: 1053 patients with
clinical HCM (meaage
44.4#19 y) had genetic
testing evaluating 9 HCM
associated myofilament
genes. 34% were positive ¢
a HCM mutation. .

Predictors of a positive genetic test
were reverse curve morphological
subtype, age <45 yMwall thickness
#20 mm, family history of HCM, and
family history of SCD. Hypertension
was not predictive.

A positive genetic test was predicte(
in 6% of patients with only
hypertension and 80% with all 5
predictor markers.

hQal K2y @
2014(255)
24126876

Study type Prognostic
model derived from a

retrospective, multicenter
longitudinal cohort study
Clinical rik prediction
model for SCD in HCM

Size 3,675patients

Inclusion criteria HCM
patients

Exclusion criteria
inadequate data

1 endpoint: SCD or
appropriate ICD shock

Results: Median followup
5.7 y; 5% opatientshad
SCD/ICD shock. 8 pre
specifiedpredictors were
associated with SCD/ICD
shock at 15% significance
level. Model developed to
estimate probability of SCD
at5y Forevery 16 ICDs
implanted inpatientswith a
X ME >y SED risk, potentially
1 pt will be saved.

Risk modifiers for SCD usiedthe
model were age, maximal LV wall
thickness, left atrial diameter, LV
outflow tract gradient, familyHxof
SCD, no#sustained VT, and
unexplained syncope

This is the first validated SCD risk
prediction model for patients with
HCM and provides accate
individualized estimates for the
probability of SCD using clinical
parameters.

Elliott et al. 1999
(256)
10334430

Study type single center,
observational

Survival after SCD or
sustained VT in HCM:
treated with amiodarone
or ICD

Size 16 patients

Inclusion criteria HCM
patientssurviving
resuscitated VF or
syncopal sustained VT

Exclusion criteria
inadequate data

1" endpoint: Survival free
from SCD or appropriate IC
shock

Results: 8 patientson
amiodarone and 6 received
an ICDMean followup
6.1+4 y atientson
amiodarone with SCD and 3
patientshad appropriate

ICD shock.

ICD therapy was better than
amiodarone at preventing recurrent
SCD

Small numbers and purely
observational without controls
reported.
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Maron et al.2007
(257)
17652294

Study type
Retrospective, multicenter

registry
ICD to prevent SCD in HC
Size 506 patients

Inclusion criteria HCM
patientsat high risk for
SCD treated with ICD

Exclusion criteria
Inadequate data

1" endpoint: ICD shock
from VT or VF

Results: 20% had
appropriate treatment of
VT/VF: 10.6% pery f@f
prevention and 3.6% for
1°prevention. Time tot
appropriate shock was 10 y
Appropriate discharge was
similar inpatientswith 1, 2,
or 3 risk factors (p=0.77)

ICDs are highly effective in high risk
patients

One death due to VT/VF when ICD
failed to function

Inappropriate shocks in 27% of
patients

A single modifier of high risk for SCI
may be sufficient to justify ICD
placement

LinGet al.2009
(258)
19282314

Study type Retrospective,
single center, registry
Complications and
inappropriate ICD shocks
in HCM patients

Size 181patients

Inclusion criteria
Patientswith HCM
receiving ICD

Exclusion criteria
Inadequate data

1" endpoint: Inappropriate
shocks and device
complications

Results: Mean follow up
4.92y. 36% gpatientshad
complications and 23%
inappropriate shocks (5.3%
per y). Appropriate shocks
4%ly.

Inappropriate shocks and device
complications are significant in HCM
patientsreceiving an ICD

Youngerpatientsand those withAF
more likely to have problems

Syska et al. 2010
(259)
20132378

Study type Retrospective,
observational, single
center

Efficacy and complications
of ICD therapyn HCM

Size 104 patients

Inclusion criteria HCM
patientsat high risk for
VT/VF treated with ICD

Exclusion criteria
Inadequate data

1" endpoint: ICD therapy
and relation to clinical risk

profile

Results: Average follow up
4.6y.53.8% a?°
prevention patients
received an appropriate
therapy and 16.7% df°
preventionpatients
Complications:
inappropriate shocks
(33.7%), lead dysfunction
(12.5%), and infections

(4.8%).

ICD therapy is effective in HCM,
although the complication rate is
signifi@ant.

1, 2, or more risk modifiers did not
predict appropriate ICD therapies
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hQal K2y @
2012(260)
21757459

Study type
Retrospective,

obsevational, single
center, cohort

Efficacy and complications
of ICD therapy in HCM

Size 334patients

Inclusion criteria HCM
patientsat high risk for
VT/VF treated with ICD

Exclusion criteria
Inadequate data

1" endpoint: ICD therapy
and complications

Results: 8% ofpatients
received apropriate shocks
(2.3%¥). 16% opatients
received inppropriate
shocks (4.6%). 18% had
implant complications
(5.1%y) and 30% had
inappropriate shocks
(8.6%y).

HCMpatientswith an ICD are
exposed to frequent inappropriate
shocks and implant complications

Melacini et al2007
(261)
17502652

Study type Retrospective,
single center,
observational
Pharmacological treatmen
to prevent SCD in HCM

Size 173patients

Inclusion criteria HCM
patientson AAD

Exclusion criteria
Inadequate data

1" endpoint: Risk of sudden
death

Results: 10% ofpatients

had SCD over an average ¢
62 mo: 20% on amiodarone
(6/30), 9% on verapamil
(4/46) andBB(7/76), and
0% on sotalol (0/21)

Medicaltreatment is not absolutely
protective against risk of SCD in HCM

McKenna et al. 198"
(262)
4039188

Study type single center,
observational

Improved survival with
amiodarone in HCM and
VT

Size 86 patients

Inclusion criteria HCM
patientswith NSVT on
Holter

Exclusion criteria
inadequate data

1" endpoint: SCD, recurrent
VT

Results:24 patientsduring
19761977 had NSVT and
received conventionahAD

7 patientshad SCD during 3
y follow-up. 21 patients

from 19781979 with NSVT
received amiodarone: no
SCD on amiodarone during
y followrup.

Amiodarone wa better than
conventional medications for
preventing SCD.

Study design was purely observationg

Olivotto et al.1999
(263)
10362212

Study type Prospective,
single center observationa|

Inclusion criteria
Patientswith HCM who
underwent exercise
testing

1" endpoint: Mortality

Results: 22% had an

abnormal BP response (9

An abnormal BP response during
exercise in HCM was associated with
CV mortality
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