MHIF FEATURED STUDY: OPEN AND ENROLLING:
Exact Trial

CONDITION: PI: RESEARCH CONTACTS: SPONSOR:
Refractory Angina Jay Traverse, MD Jake Jensen — Jacob.Jensen@allina.com | 612-863-3818 Xylocor
Ben Sun, MD Kari Thomas — Kari.M.Thomas@allina.com | 612-863-7493 Therapeutics, Inc

DESCRIPTION: an early phase, non-randomized, study evaluating direct administration of a modified adenovirus vector expressing
multiple isoforms of the VEGF (human vascular endothelial growth factor) gene.

The route of administration will be one-time intramyocardial injections directly into the free wall of the left ventricle via TECAP.

CRITERIA LIST/ QUALIFICATIONS:

Inclusion:
« Diagnosis of Chronic angina due to obstructive coronary artery disease
CCS Angina class II-IV
« History of reversible left ventricular ischemia

Exclusion:

« Current electrocardiographic abnormalities that would interfere with ST-segment analysis
« Severe Congestive heart failure defined as NYHA Il or IV, or LVEF less than 25%
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MHIF Cardiovascular Grand Rounds — February 17, 2020

Sudden Cardiac Death After Myocardial Infarction

Mnneapalis Heart Institute Grand Rounds
February 18,2020

Rob Fraser, MD
Cardiology Fellow
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Today's Otline

* Casel

* Case2

* Review of sudden cardiac death after myocardial infarction
* Epidemiclogy
* Pathogenesis
* Primary prevention therapies

* Case3
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Case 1: Cardiology office cons.ltation
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Assesgrent
* Paraxysal SVT, probable AVNRT

Plan
* Sart metoprolal 25 bid
 BP consultation for consideration of ablation
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Adenosine
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Overnight transfer

Assessment
* Recurent SVT aborted with adenosine
* Type 2 myocardial infarction due to sustained arrhythmia

Plan

* Transfer to ANWfar:
* Echocardiogram
* Coronary CTA
* EPconsultation
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Discharged on Hospital Day #8

Cardiology ProblemList

* NSTEM due to SCAD or vasculitis

« Mixed ischenric/non-ischerric cardiomyopathy
* Paroxysmal SVT

Ran

« DAPT, statin BB ACH

* Hrdinicfollowupin1week

* SVT ablation once rheuratologic disease stable

P —————
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9 days after discharge
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Case 2 Brergency roomconsultation
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98 year old female with 2 days of CP
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AFTER
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Discharged on Hospital Day #5

Cardiology ProblemList

* Anterior STEM

* |schemic cardiomyopathy
* LVthrombus

Ran

» BB ACH, ARA tatin

* Short termitriple therapy (DES +LVthrombus)
* Cardiology dlinicin1week

P —————
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3 Days After Discharge
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Chjectives
» Define sudden cardiac death
* Review SCD epidermiology and pathogenesis

* Review pharmmacalagicand devicetherapies far prevention of
earlyLDafter acute myocardial infarction
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Sudden Cardiac Death
Definition and Epidermiology

.
\ Foundation'
DISCOVERED HERE Crmating & miid wafind haet o s Susass
2017 AHA/ACC/HRS Guideline for
Management of Patients With
Ventricular Arrhythmias and the
Prevention of Sudden Cardiac Death
Term Definition or Description
Sudden cardiac arrest SCA is the sudden cessation of cardiac activity such that the victim becomes unresponsive, with either persisting gasping respirations or
(52.2.2-2) absence of any respiratory movements, and no signs of circulation as manifest by the absence of a perceptible pulse. An arrest is

presumed to be of cardiac etiology unless it is known or likely to have been caused by trauma, drowning, respiratory failure or asphyxia,
electrocution, drug overdose, or any other noncardiac cause.

Sudden cardiac death Sudden and unexpected death occurring within an hour of the onset of symptoms, or occurring in patients found dead within 24 h of being
(52.2.2-2) asymptomatic and presumably due to a cardiac arrhythmia or hemodynamic catastrophe.
Minneapolis
HOPE < Hiigiine
JACC 2018;72(14) DISCOVERED HERE Chnatin 4 i At ekt ] it b
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FIGURE 1A SCD Incidence and Total Events (52.2.2-1)

Incidence Population Subgroup

General
population

High-risk subgroups

Prior low-risk
coronary event

EF<30%; heart failure

Cardiac arrest survivor

Arrhythmia risk markers,
post-myocardial infarction

Events

T LU
Q ! 10 20 30
Proportion of SCD (%)

JACC 2018;72(14)

T T T 7T
0 150,000 300,000
Absolute Number

o=

DISCOVERED HERE Chmatrng & mrsd it hant s v Sanass

Figure 2: Causes of Sudden Cardiac Death
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@ Coronary heart disease

@ Valvular heart disease
Others

AER 2018;7(2)

@ Cardiomyopathies ([DCM, HCM, ARVC)
@ Inherited arrhythmia syndromes (LQT, BrS, CPVT, ERS)
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 23, 2005 VOL.352 NO.25

Sudden Death in Patients with Myocardial Infarction
and Left Ventricular Dysfunction, Heart Failure, or Both

VALIANI 2003

Valsartan v captopril
AM
B <40% or dinical H-
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T/ had SCDwithin 3 years of AM

Hghest SCDrate early after AM

Frst 30 days
1.4% SDrate

2 year monthly steady-state:
0.14% SCDrate

2.50

W LVEF =30% (n=3352)
® LVEF, 31-40% (n=4998)
A LVEF >40% (n=2406)

215:
2,00;
17 5:
L5 0:
1.25:
1 .00:

0754

Rate of Sudden Death or Cardiac
Arrest with Resuscitation (%/mo)

0.504

0.25+

Months after Myocardial Infarction

Figure 2. Rate of Sudden Death or Cardiac Arrest with Resuscitation

over the Course of the Trial in the Three Categories of Left Ventricular
Ejection Fraction (LVEF).

The analysis was restricted to patients for whom data on LVEF were available.
The average rate (percentage per month) is shown at the midpoint of each

NEJM 2005;352(25)

period.

Minneapolis
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0.20-

0.15 LVEF =30% [n=3852)

0.10

0.05

i

Sudden Death or Cardiac
Arrest with Resuscitation (%)

0.00—5% T T T T

Months after Myocardial Infarction

No. at Risk 11,256 10,183 9775 6262 994

Figure 1. Kaplan-Meier Estimates of the Rates of Sudden Death or Cardiac
Arrest with Resuscitation, According to the Left Ventricular Ejection Frac-
tion (LVEF).

The analysis was restricted to patients for whom data on LVEF were available.

Lower BF=Hgher SCDrate

NEJM 2005;352(25)

Predictors of SCD

Old age

Hgher R

Lower BF
BBintolerance
Prolonged GRS
Abnormal HR variability
NSVT

Sustained VI on BPS
Late potentials
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JAMA. 2008;300(17)

November 5, 2008

Sudden Death After Myocardial Infarction

A. Selcuk Adabag, MD, MS; Terry M. Therneau, PhD; Bernard J. Gersh, MB, ChB, DPhil; et al

Original Contribution

(@4t
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Rrst 30 days
1.2% SDrate

Monthly steady-state:
012% SDrate

JAMA 2008;300(17)

Figure 1. Cumulative Incidence of Sudden Cardiac Death and All-Cause Mortality After
Myocardial Infarction Among Residents of Olmsted County, Minnesota

o
B

Curnulative Incidence
=]
]

0 30 80 o0 120
Time to Sudden Cardiac Death, d

0.29

0.1

Cumulative Incidence

Sudden cardiac death

Time to Event, y

No.atnsk 2997 2504 2100 1905 1679 1409

The blue area on the plot represents the cumulative incidence of sudden death during the first 120 days after
the index myocardial infarction.
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VALIANT: clinical adjudication versus autopsy
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OPTIMAAL clinical adjudication versus autopsy

80
60+ 57 O Adjudicated causes of death
19% of deaths underwent autopsy

%4IL
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62% of arrhythmic deaths reclassified ) l
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s 3 28 @ 52 S£3 8%
[ < 5t £ il gL
g g5 68 §% «
3 €2 § 8%
b S "8
Figure 1  Causes of death in all autopsied patients (n = 180)
before and after the result of autopsy was used to determine cause
of death.
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Early Post-AM Sudden Cardiac Arrest
Pharmacologic Pimary Prevention
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Amodarone

By group . By group .
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AM with éd - 2yrs
B <40%

NEJM 1991(324)12:781-788
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Days after Randomization

Placebo 743 625 516
Active drug 755 619 507
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Pharmacalogic Therapy Summary
BB Yes Yes
ACH Yes Yes
ARB Yes Yes
ARA Yes Yes
Amiodarone Yes No
Sotalal No No
QassiC No No

HOPE, Ottt
Renote Post-AM Sudden Cardiac Arest
Device Primary Prevention

HOPE. s

DISCOVERED HERE oot s o et et st oo s

32 of 45



MHIF Cardiovascular Grand Rounds — February 17, 2020

MAOTI 1996

ICMwith BF<35%
NSVT
BPS

NEJM 1996;335:1933-40

ORIGINAL ARTICLE

Improved Survival with an Implanted Defibrillator in Patients with
Coronary Disease at High Risk for Ventricular Arrhythmia

—  1.0mp—
B
E 0.84 T e 3
= ' 1____ Defibrillator
1%} [ —
T 0.6
>
= Conventional
i) 0.4 therapy
©
el
©  0.24
o
00 T T T T 1
0 1 2 3 4 5
No. oF PATIENTS Year
Defibrillator 95 80 53 31 17 3
Conventional 101 67 48 29 17 0
therapy
Minneapolis
"7H¢art Teetitute
Foundation’
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ICMwith BF < 40%
NSVT
S

NEJM 1999;341:1882-90

ORIGINAL ARTICLE

Electrophysiologic Testing to Identify Patients with Coronary Artery
Disease Who Are at Risk for Sudden Death

06

05 P=008 5

0.4 Mo antiarrhythmic —"j_ﬂ
therapy

0.31
0.2 EPG therapy

0.14

Proportion of Patients with Events

0.0 T T T T 1
1 2 3 4 B

Time after Enrollment (years)

No. AT Risk

No antiarrhythmic 353 296 248 185 122 kel
tharapy

EPG therapy 351 306 70 203 121 70

Figure 2. Kaplan-Meier Estimates of the Rates of Desth from All Causes. EPG denctes electrophysio-
logically guided.
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ORIGINAL ARTICLE

Prophylactic Implantation of a Defibrillator in Patients with Myocardial
Infarction and Reduced Ejection Fraction

MAOT I 2002

ICMwith B-<30%

Probability of Survival

0.0 ;
1 2 3 4
Year
No.ATRisk
Defibrillator 742 503 (0.91) 274 (0.84) 110(0.78) 9
Conventional 490 329 (0.90) 170 (0.78) 65 (0.69) 3

Figure 2. Kaplan—Meier Estimates of the Probability of Survival in the Group Assigned to Receive an Im-
plantable Defibrillator and the Group Assigned to Receive Conventional Medical Therapy.
The difference in survival between the two groups was significant (nominal P=0.007, by the log-rank test).

PE Qi
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NEJM 2002;346:877-83

Renote Post-M |CD Bvidence

MAOT 1996 ICMwith BF<35% Required > 3 weeks fromAM
NSV Required > 2 months from CABG
BPS Required > 3 months from PO

MUSTT1999 ICMwith BF<40% 84% >30 days out fromAM
NSVT 50% > 3 years out fromAM
BPS

MAOT Il 2002 ICMwith BF<30% Required >1 month fromAM

Required >3 month fromrevasc

NEJM 2002;346:877-83 m ot
NEJM 1996;335:1933-40 O // Heart institute
NEJM 1999;341:1882-90 #op[ \/
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Renote Post-M |CD Bvidence

MAOT 1996 ICMwith EF<35% Required > 3 weeks fromAM
NSVT Required > 2 months from CABG
BPS Required > 3 months fromPQ

MUSTT1999 ICMwith BF< 40% 84% > 30 days out fromAM
NSV 50% > 3 years out fromAM
BPS

MAOT Il 2002 ICMwith BF<30% Required >1 month fromAM

Required > 3 month fromrevasc

NEJM 2002;346:877-83 ) Minneapolis
NEJM 1996;335:1933-40 HmMﬂmta
NEJM 1999;341:1882-90 #OPE- \
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Early Post-AM Sudden Cardiac Arest
Device Pimary Prevention
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The N

JOURNAL of MEDICINE

EW ENGLAND

ESTABLISHED IN 1812

DECEMBER 9, 2004 voL.3s1 NO.24

Prophylactic Use of an Implantable Cardioverter—Defibrillator

after

Acute Myocardial Infarction
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTARLTSHED IN 1812

OCTOBER 8, 2000 VoL 361 No.1s

Defibrillator Implantation Early after Myocardial Infarction
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No. at Risk
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FIGURE 4 Primary Prevention of SCD in Patients With Ischemic Heart Disease

EP study
(especially in the
presence of

Primary prevention in pts with IHD,
LVEF =40%

and/or >80 d after
revascularization

DINAMIT (-) Enrolled 6-40 days after AMI Must be > 40 days from AMI

MADIT Il (+) Enrolled 90 days after revascularization Must be > 90 days from revascularization
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@ National Coverage Determination (NCD) for Implantable Automatic Defibrillators

(20.4)
AM +LowH=ICDunless
2. Patients with a priol e
= New York Hy . "
= Had a Coror, @ M Wthn 40 m asty and/or stenting, within the past three
(3) months; «

~eniin e Revascularization within 90 days
For these patients i

5 and a physician (as defined in Section
1861(r)(1) of the S50 @ M—A IV rmrt falllre tant, nurse practitioner, or clinical nurse

specialist as define: ;D implantation. The shared decision

making encounter n . R |arizatim Cardidate

OPE. s

CMS.gov accessed 1/24/20 PRBLIBLOL e

37 of 45




MHIF Cardiovascular Grand Rounds — February 17, 2020

.

i
:
%

PACE 2004; 27:4-9 #OPE- (ﬂ/nn polis
Foundation

Zoll.com accessed 1/22/2020

Wearable Cardioverter-Defibrillator Use
in Patients Perceived to Be at High Risk
Early Post-Myocardial Infarction

8453 patients

100

1.6% received appropriate shocks

80

60 —]

1.2% received appropriate shocks within 30 days of AM

Patients treated

40

1.1% received inappropriate shocks

20
2 2 0

0 — —

91% survived event to emergency room T 2 s s s . 1 e
- Average of 2 shocks per event Month of WCD use
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the NEW ENGLAND
JOURNAL o MEDICINE AM
ESTABLISHED IN 1812 SEPTEMBER 27, 2018 VOL. 379 NO.13 E< 350/0
<7 days after discharge
Wearable Cardioverter—Defibrillator after Myocardial Infarction
A Sudden Death or Death from Ventricular Tachyarrhythmia C Death from Any Cause
100+ 57 Hazard ratio, 0.66 (95% CI, 0.37-121) 1007 &7 Hazard ratio, 0.64 (95% Cl, 0.42-0.97)
904 54 P=018 1 5q Pe00¢ Control grou vy
g 80 4 4 09 P ‘,.g...s--f- -
E 70| s 704 2 - e
£ s0 3 Control group » £ 60 -
S 5o 2 g et . 2 Device group
& P - &
g 1 Device group 5 40 L
g 304 0 T T T T T ! g 304 0 T T T T T .
& 20 o 15 30 45 60 75 90 & 204 15 30 45 60 75 90
104 104
l‘S 3‘0 4'5 6'0 7'5 QID ll5 3'0 4'5 6'0 7‘5 9‘0
Days since Randomization Days since Randomization
Ne. at Risk No. at Risk
Control group 778 759 754 746 742 657 650 Control group 778 759 754 746 742 657 650
Devicegroup 1524 1502 1495 1486 1479 1314 1309 Devicegroup 1524 1502 1495 1486 1479 1314 1309
Mlmnpolll
\ / Heart Institute
NEJM 2018;379:1205-15 DISCOVERED HERE coommmgs montwtoest b ot v Smens
Table 3. Primary, Secondary, and Other Outcomes.*
Device Group | Contrel Group Relative Risk
Event (N=1524) (N=778) (95% Cl) P Value
Arrhythmic death
No. of patients (%) 25 (L.6) 19 (2.4) 0.67 (0.37-1.21) 0.18
Device worn at time of death or event leading to death — no. 9 0 NA
Death from any cause
No. of patients (%) 48 (3.1) 38 (4.9) 0.64 (0.43-0.98) 0.04
Device worn at time of death or event leading to death — no. 12 0 NA

* 1.4% received appropriate shocks
* 100% converted VIAF
*  70% survived event (30% developed PEA bradyarrhythrria, asystole)

*  65% survived totrial conclusion
*  0.6% received inappropriate shocks

*  45% aborted shock by pressing response button

) Minneapolis
NEJM 2018;379:1205-15 #Op[ \ Heart Institute
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LifeVest Wearable

Defibrillator Reduces Total
Mortality By 36 Percent At 90
Days ©

The Landmark VEST Trial Shows 90-Day Use of LifeVest WCD
Reduces Total Mortality After Heart Attack

o=
Zoll.com accessed 1/22/2020 DISCOVERED HERE  oumng s wo oo o oo oems

Recommendations for Wearable Cardioverter-Defibrillator

References that support the recommendations are summarized in

COR LOE RECOMMENDATIONS
1. In patients with an ICD and a history of SCA or sustained VA in whom removal of the ICD is required
[t (as with infection), the wearable cardioverter-defibrillator is reasonable for the prevention of SCD
(511.2-1-511.2-4).
2. In patients at an increased risk of SCD but who are not ineligible for an ICD, such as awaiting cardiac
* Lo transplant, having an LVEF of 35% or less and are within 40 days from an MI, or have newly diagnosed
NICM, revascularization within the past 90 days, myocarditis or secondary cardiomyopathy or a systemic

infection, the wearable cardioverter-defibrillator may be reasonable (511.2-1-511.2-5).

Foundation
JACC 2018;72(14) DISCOVERED HERE croaings ot it ot st st ososs
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Case 3: Inpatient consullt
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CARDIAC MARKERS
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60Mwith HINand T2DM admitted with syncape
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HOPE Qs
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Discharged on hospital day #3

ProblemList

- Multivessel coronary disease awaiting surgical revascularization
- Hgh risk syncape, cannat rule out ventricular arrhythmia

- HNT2DM

Ran

- Asg, statin BB ARB

- WD

- Followup with cardidlogy in 3 days (at home in Texas)
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Sunmary

* Sudden cardiac death is a messy clinical endpaint without autopsy

* The vast mejority of SCDis attributed toischermic heart disease

* Risk of SDis highest in 1 nonth after AM

+ BB ACH, ARB and ARA* have best evidence for early post-AM SCDprevention

* |CDtherapy is mostly nat available in early post-AM period

HOPE O

Mlnnon is
Hlart Il‘!’ldﬂhlﬁa

DISCOVERED HERE L e N p——

Sunary
* WCDrequires patient participation
* WODdatais cloudy

* WOD successfully aborts lethal ventricular arrhythmias
* Despite this 30% do nat survive event

* WCDrisks inappropriate shocks
* 3 aborted shocks for every 1 appropriate shock

 WDis assigned a class 2b recommendation: (“may be reasonable” ) in ACG/AHYHRS 2017 VA
guideline
HOPE i

<9) Minneapolis
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Sudden Cardiac Death After Myocardial Infarction

Mnneapolis Heart Institute Grand Rounds
February 18, 2020

(@RobFraserMD
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