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Education
Need/Practice Gap

Acute myocardial infarction initiates multiple
Inflammatory and reparatory pathways that predict the
damage and cardiac recovery after injury. The
prognostic and therapeutic implications of these
therapies are poorly understood. Novel therapeutic
targets for these phenomena are being tested in clinical
studies.
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Learning Objectives

Upon completion of this learning activity, you will be
able to:

1. Review local and systemic changes following cardiac
Ischemic injury leading to heart failure and ischemic
cardiomyopathy.

2. Describe emerging translational therapies targeting
Inflammation in patients with ischemic heart disease.

3. Discuss novel myocardial regenerative therapies for
Ischemic heart disease.
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Expected Outcome

Understand the landscape of novel therapies for
Ischemic heart disease.




Ischemic Cardiomyopathy

» Cardiovascular disease remains the -
leading cause of mortality in the United
States and world-wide

* With the aging population, ischemic
cardiomyopathy is increasing in
prevalence and adding more expenses to
the health care system

* Heart failure Is the leading cause of
hospitalization in persons older than 65
years

* Available treatments are predominantly
symptomatic with no available approved
regenerative therapy

Hospital Discharges for Heart Failure
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Post-MlI cycle of risk: driven by infarct size, infarct expansion &

remodeling

Myocardial Hypoxic/lschemic
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BM response after acute myocardial ischemia
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The healing myocardium sequentially mobilizes two monocyte populations with divergent

and complimentary functions
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Elevated inflammatory cells post-Ml predict cardiac damage and

cardiovascular outcomes
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Elevated CD14++CD16+ (inflammatory) monocytes predict cardiovascular

outcomes
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Acute myocardial infraction activates monocytosis

which increases cardiac damage

A Mouse echocardiography B Human cardiac magnetic resonance imaging
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HSPCs (109) in spleen

MDPs (109) in spleen
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Myocardial infarction accelerates atherosclerosis
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Systemic inflammation in CAD patients

Endothelium
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Inflammatory cells correlate with plague progression
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Coronary Atherosclerosis (PARADIGM):

What predicts MACE?
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Plague progression and morphology are key predictors of

adverse cardiac events
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Post-MI Cycle of Risk: Driven by the immune response
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Bone marrow cells in the heart following myocardial

infarction

«— Reduce inflammation — <«— Enhance healing —

Neutrophils Inflammatory Anti-Inflammatory
monocytes Monocytes and stem cells

»
>

Days 1 3 7
Neutrophils Inflammatory monocytes | Anti-inflammatory monocytes
and stem cells
Pros Clean up of damaged Release of proteolytic Initiate the healing process
tissue/cells enzymes and leading to collagen deposition and
phagocytosis angiogenesis
Cons Exacerbated Infarct expansion and Limited number of cells with
inflammation can lead to initiates atherosclerosis limited healin
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Bone marrow cells in the heart following myocardial infarction
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Residual Inflammatory Risk

* Plasma levels of inflammatory ‘ '
biomarkers including hsCRP and IL-6
robustly predict first and recurrent Known Cardiovascular Disease
cardiovascular events, independent of LDL 150 mg/dL (3.8 mmol/L)
lipid levels. hSCRP 4.5me/L
. Statins are both lipid lowering and anti- High ,nten‘sity Statin
inflammatory, and the greatest |
benefits of statin therapy accrue to s }
those who not only lower LDLC, but i . - o
who also lower hsCRP. Residual Cholesterol Risk Residual Inflammatory Risk
. . . LDL 110 mg/dL (2.8 mmol/L) LDL 70 mg/dL (1.8 mmol/L)
In_ primary prevention, the JUPITER hsCRP 1.8 mg//L hsCRP 3.8 me/L
trial demonstrated that those with
elevated hsCRP but low levels of ‘ ‘
LDLC markedly benefit from statin Additional Additional
therapy. LDL Reduction Inflammation Reduction
IMPROVE-IT : Ezetimibe 6% RRR Emerging therapeutic field
FOURIER/SPIRE: PCSK9 Inhibition g2 weeks 15% RRR
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Targeting upstream signaling molecules to enhance atheroprotection

Cholesterol Crystals Neutrophil Extracellular Traps Atheroprone Flow Hypoxia
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Anti-inflammatory Therapy with Canakinumab for Atherosclerotic

Disease

Canakinumab Dose (mg/month) Canakinumab Anti-inflammatory Thrombosis Outcomes Study
05 15 50 100 150 (CANTOS)
0 T T T 1 \
Stable CAD (post Ml)
-10 4 n On Statin, ACE/ARB, BB, ASA
thommn Persistent Elevation
o - of hsCRP (> 2 mg/L)
4
c -64.6 %
.E -30 A
E Interleukin-6
5 ] -
5 Randomized Randomized Randomized Randomized
= Canakinumab 50 mg Canakinumab 150 mg Canakinumab 300 mg Placebo
i C-reactive Protein SC q 3 months SC q 3 months SC q 3 months SC q 3 months
-60 -
.70 -

Primary Endpoint: Nonfatal MI, Nonfatal Stroke, Cardiovascular Death

Secondary Endpoints: Total Mortality, New Onset Diabetes, Other Vascular Events

Exploratory Endpoints: DVT/PE; SVT, hospitalizations for CFH; PCI/CABG; biomarkers
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Modulating inflammation improves outcomes in CAD patients

A Primary End Point with Canakinumab, 50 mg, vs. Placebo

Cumulative Incidence of
Primary End Point (%)

No. at Risk
Placebo
Canakinumab

259 Hazard ratio, 0.93 (95% Cl, 0.80-1.07)
100
P=0.30
904 204
i)
80 154 Placebo _‘__,-JJ_
70
60— 10 /ﬁlkinumab, 50 mg
50 5+ _J__/‘rf
40
B 0 T T T T ]
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o
10
O T T T 1
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3344 3141 2973 2632 1266 210
2170 2057 1950 1713 762 47

B Primary End Point with Canakinumab, 150 mg, vs. Placebo

Cumulative Incidence of
Primary End Point (%)

No. at Risk
Placebo
Canakinumab

239 Hazard ratio, 0.85 (95% Cl, 0.74-0.98)
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C Primary End Point with Canakinumab, 300 mg, vs. Placebo

Cumulative Incidence of
Primary End Point (%)

No. at Risk
Placebo
Canakinumab

259 Hazard ratio, 0.86 (95% Cl, 0.75-0.99)
100,
P=0.031
904 204 a
80 154 Placebo /#/“:
70- -
60| 10+ _/”/
/f”" Canakinumab, 300 mg
50 5| P
40
D T T T T 1
30 0 1 2 3 4 5
20 SO
w4 T
0 T T T 1
0 2 3 4 5
Years
3344 3141 2973 2632 1266 210
2263 2149 2038 1819 938 199

D Key Secondary End Point with Canakinumab, 150 mg, vs. Placebo

Cumulative Incidence of
Secondary End Point (%)

No. at Risk
Placebo
Canakinumab

259 Hazard ratio, 0.83 (95% Cl, 0.73-0.95)
100
P=0.005
904 204
Placebo -
80 15 ”
704
60 104 /‘/Eanakinumab, 150 mg
50 5 =
40
D T T T T 1
307 0 1 2 3 4 5
04 e
104 P
0 T T T 1
0 2 3 4 5
Years
3344 3107 2921 2578 1238 206
2284 2135 2039 1824 892 201
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Ridker et al, et al, NEJM 2017; 377; 12:1119-31.



CANTOS: Consistency of HRs across endpoints and study

Endpoint Placebo 50 mg 150 mg 300 mg P-trend
(N=3347) (N=2170) (N=2284) (N=2263)
Primary 1.00 0.93 0.85 0.86 0.020
Secondary 1.00 0.90 0.83 0.83 0.002
Myocardial Infarction 1.00 0.94 0.76 0.84 0.028
Urgent 1.00 0.70 0.64 0.58 0.005
Revascularization
Any Coronary 1.00 0.72 0.68 0.70 <0.001
Revascularization
Stroke 1.00 1.01 0.98 0.80 0.17
Cardiac Arrest 1.00 0.72 0.63 0.46 0.035
CV Death 1.00 0.89 0.90 0.94 0.62
All Cause Mortality 1.00 0.94 0.92 0.94 0.39
HealthCare
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Group

Women
Men

Age <60 yrs
Age > 60 yrs

Diabetes
No diabetes

Non Smoker
Smoker

BMI < 30 kg/m2
BMI > 30 kg/m2

LDLC <80 mg/dL
LDLC >80 mg/dL

hsCRP < 4 mg/L
hsCRP >4 mg/L

HDLC > 45 mg/dL
HDLC < 45 mg/dL

TG < 150 mg/dL
TG > 150 mg/dL

Overall

Ridker et al, et al, NEJM 2017; 377; 12:1119-31.
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Targeting inflammation in CAD patients

Off target anti-inflammatory therapies:

Non-specific Immune-modulators:

1. Statins glglflg'ﬁﬁige' Hydroxychloroquine
2. ACEIl and ARB 15 e :";;6\ : P ————= CRP, Fibrinogen
3. BB Trans—5|gnlg o _’ e I'C—ﬁ.?'_‘l____‘,
4. Aspirin et — Shabnas
5. Proprotein convertase e A
subtilisin/kexin type 9 (PCSK9) M= :'ﬁ"E'.E.’Z;‘;':,';"‘?
antibodies Canakinumab——— (Effector __f L mSsmee
MCC950 1y - ».\‘ i
Current and future specific therapies: ol / R s
1. IL-1B blockade \ : |
2. Targeting NLRP3 Al
3. Targeyr_lg IL6 % _ = |
4. Colchicine ﬁ% — _ VSMC Activation e
5. IL-1a blockade -
r_TTlElﬁ-T_I r T ; i T
iniblices) (CRAOTTEARGBIocers); | Bepetia FEd )
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Targeting inflammation in CAD patients

TABLE 2 Therapies Currently in Clinical Trials, Their Pathways and Potential Pros and Cons for Their Future Development and Progress

Trial Reference— Patient Population—

Drug Name Pathway Primary Trial Endpoint Pro Con
Colchicine NLRP3 inflammasome NCTO1709981—undergoing coronary Licensed small-molecule drug. Significant side effects,
inhibitor angiography— IL6 level Has reduced a composite endpoint of CV especially gastrointestinal
NCTO02594111—undergoing coronary events in a small randomized, observer-
angioplasty—Peri-procedural Mi blinded trial
(troponin)
NCTO2551094—acute MI- composite
of major cardiovascular events
NCTO1906749—ACS—composite of
major cardiovascular events
MCC950 NLRP3 inflammasome N/A Small molecule and specific inhibitor of More specific inhibitors being
inhibitor NLRP3. developed
Positive results in preclinical models
Anakinra IL-1 receptor antagonist ~ NCTO1950299—STEMI patients—CRP Early phase studies show decrease in Rebound effect of CRP and IL-6
levels inflammation in the short-term on stopping of unknown
significance.
Genetic studies of ILTRN
(encoding IL-1Ra) are not
supportive
Xilonix Anti-IL-1a antibody Sayed El et al. (88)—patients needing May target senescence and necrosis- Did not decrease CRP and
percutaneous revascularization— dependent inflammation. limited clinical data available
composite of major cardiovascular Well tolerated
events
Tocilizumab Anti-IL-6R antibody NCTO3004703—-STEMI—myocardial Licensed drug Non-specific blocker of both
salvage on MRI Supportive genetic studies membrane and trans IL-6
signaling.
Alteration of lipid parameters
Hydroxychloroquine  Multiple NCTO2874287-CAD—change in CRP Licensed small-molecule drug. Long-term inhibition of TLR7

IL-2 (low-dose) Treg cells expansion

NCTO2648464—NSTEMI—composite
of major cardiovascular events
Zhao et al. (114)-ACS—patient safety
and vascular inflammation on "8F-

FDG/PET

Supportive retrospective epidemiological

data

Licensed drug, effective in other human

inflammatory disease models.
Supportive preclinical data

and TLR9 may be
detrimental

More selective Treg promoters
being developed

ACS = acute coronary syndrome; CAD = coronary artery disease; CRP = C-reactive protein; FDG-PET/CT = fluorodeoxyglucose positron emission tomography/computed tomography; IL = interleukin;
MI = myocardial infarction; NSTEMI = non-ST-segment elevation myocardial infarction; STEMI = ST-segment elevation myocardial infarction; Treg = regulatory T cells; TRL = toll like receptors.
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Zhao, et al. JACC, 2019: 73; 1691-1706.
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Bone marrow derived
stem cells and cardiac
recovery




Stem cell mobilization in STEMI patients

Clinical and Imaging Variables

Age (years) 58.1+1.5

Clinical characteristi i
Inical cnaracieristics Anterior STEMI (%) 41 + 0.06

71%
Baseline LVEF 44+ 1.4
51%  51% :
Baseline LVEDV 150+ 7
Baseline LVESV 82+6
Scar size (%) 22 +£0.02
Scar mass (g) 32+4
Troponin | (ng/ml) 14+1.9
g ) o . CK (IU/L) 1764 + 150
S @Qe-é %Qaﬁ T & NT pro-BNP (pg/ml) 2057 + 216
< Median follow up 324
(days)
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Stem cell mobilization predict outcomes in STEMI patients

Lin-/CD34+ cells

*
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Bone marrow cells for myocardial regeneration (Clinical data)

LVEF
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GILL HEART & VASCULAR
INSTITUTE

BMC Therapy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI|
Ang et al 2008 216 636 18 07 48 7T 20% 1.46[-3.15,6.07] =——e———
Assmus et al 2006 29 36 28 -1.2 3 18 3.0% 410([2.18,6.02] ——
Bartunek etal 2013 7 563 21 02 516 15 24%  6.80(3.25,10.35]
Cao etal 2009 115 316 41 787 342 45 31% 3.63([2.24,5.07) -
Chen et al 2004 18 684 34 6 686 35 25% 12.00[8.77,1523]
Colombo et al 2011 16 51 5 -22 43 5 1.6% 3.80 [-2.05, 9.65] -]
Gao etal 2013 43 31N 2 35 328 22 30% 0.80[1.14,2.74) —
Ge etal 2006 48 956 10 -19 585 10 1.3% 6.70[025 1365
Grajek etal 2010 -337 588 31 -644 T7BT 14 20% 3.07 [-1.54, 7 68) —
Hendrikx et al 2006 6.1 86 10 36 91 10 11% 2.50[-5.26,10.26] —]
Hirsch etal 2011 38 74 69 4 58 65 29% -0.20[244, 204 S
Huang et al 2006 695 333 20 405 168 20 31% 2.90(1.27, 4.53) I
Huikuri et al 2008 4 113 39 14 101 38 1.9% 540(062,1018]
Janssens etal 2006 34 69 30 22 73 30 23% 1.20[-2.39,4.79) _—r
Jazietal 2012 6 708 16 2 496 16 21% 4.00[0.24,8.24]
Lipiec et al 2009 3 73 26 38 46 10 22% -0.80[4.80,3.20] - 1
Luetal 2013 135 787 25 81 688 25 21% 5.40[1.30,9.50]
Lunde et al 20086 81 112 50 7 96 50 21% 1.10[-2.99,519)
Maureira et al 2012 0 5 7 -4 9 7 11% 4.00[F363 1163 —
Meluzin et al 2006 4 474 4D 2 489 20 28% 2.00[-0.53, 4.53] pe——
Meyer et al 2006 59 89 30 31 96 30 19% 2.80[-1.88,7.48] —
MNogueira et al 2009 691 623 14 201 1099 6 09% 490448 1428
Penicka et al 2007 154 553 14 205 462 10 22% -510[9.17,-1.03]
Perin etal 2011 25 805 20 48 654 10 1.7% -230[7.67,3.07) —
Perin et al AHJ 2012 -01 703 10 1.9 671 10  1.5% -2.00[-8.02, 4.02) —
Perin et al JAMA 2012 14 52 54 -13 51 28 28% 2.70[0.36, 5.04] ———
Piepolietal 2013 2 94 19 5 102 19 1.5% -3.00[9.24,3.24] _
Plewka etal 2011 10 1532 38 47 1987 18 0.7% 5.30[5.09, 1569
Pokushalov et al 2010 45 288 49 16 203 33 32% 6.10[5.04, 7.16] =,
Quyyurni et al 2011 25 9 16 1 78 15 15% 1.50[-4.42,7.42] ]
Ramshorst et al 2009 3 5 22 -1 3 18 28% 4.00[1.49,6.51) e
Roncalli et al 2011 18 617 48 22 65 44 27% -030[290,230 g
Ruan et al 2005 596 111 9 -321 718 11 1.0% 917([0.77,17.57) >
Schachinger et al 2006 55 73 95 3 65 92 30% 2.50[0.52, 4.48] IR
Silva et al 2009 55 646 14 048 11.77 6 08% 5.02[4.99 1503
Srimahachota et al 2011 02 TN 1.5 61 12 1.6% -1.70[7.41,4.01) —
Suarez de Lezo et al 2007 2 8 10 B 10 10  1.1% 15000 (7.06, 22.94] —_—
Surder et al 2013a 14 B84 66 -04 88 67 26% 1.80[1.12,472 B ——
Traverse etal 2010 62 98 30 94 10 10 1.2% -3.20[10.32,392 —
Traverse et al 2011 05 82 55 36 93 26 21% -3.10[7.26,1.08] ~
Traverse etal 2014 33 796 65 33 649 30 26% 0.00F3.02,3.02) 1
Tse et al 2007 37 51 19  -0.4 75 8 16% 410[1.58,9.78) =
Turan etal 2011 ] 6 38 0 B37 18 24% 6.00[2.49, 9.51]
Turan etal 2012 11 608 42 1 631 20 24% 10000 (668, 13.32)
Wiohrle etal 2013 1.7 58 28 2 94 12 1.6% -3.70[-9.44,2.04) —
Yao et al 2008 24 31 24 16 21 23 31% 0.80[F0.71,2.31) T
‘Yao et al 2009 98 35 27 3 23 12 3.0% 6.80 [4.94, 8.66] ———
Zhao et al 2008 1325 672 16 39 453 18 22% 9.35(545,13.29)
Total (95% CI) 1424 1078 100.0% 292[1.91,3.92] E 3 I
Heterogeneity: Tau®= 7.85; Chi*= 210.81, df= 47 (P < 0.00001); F= 78% 5 b 5 1'-0

Test for overall effect Z= 5.70 (P =< 0.00001)

Favours Control Favours BMC Therapy
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BMC Therapy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ang et al 2008 -6.3 369 18 17.9 2527 7 09% -2420[-4952,1.12) —y
Assmus et al 2006 -2 5 28 -1 12 18  5.4% -1.00 [-6.84, 4.84] -T
Bartunek etal 2013 -24.8 2592 21 -8.8 2745 15 1.6% -16.00 [-33.77,1.77] =it
Cao etal 2009 -13.2 502 41 -69 649 45 7.0% -6.30[-8.74,-3.66) =
Gaoetal 2013 -4.1 11 21 -36 11.73 22 49% -0.50-7.29,6.29] -1
Grajeketal 2010 1012 1183 31 19.1 21.56 14 2.8% -8.89[-20.93,3.19] =
Hendrike et al 2006 -8.67 29.24 10 -2.21 2397 10 1.0% -6.46(-29.89,16.97] =
Huikuri et al 2008 -10 303 3/ -1.2 115 /B 33% -3.80[19.39,1.79] —
Janssens et al 2006 -1.87 19.04 30 1.02 19.72 30 36% -289[-12.70,6.92] i
Lipiec et al 2009 5 343 26 34 28 10 1.2% 1.60[-20.19, 23.39] —
Lunde et al 2006 1 19.43 50 4 2087 80  4.4% -3.00 [-10.90, 4.90] m—
Maureira et al 2012 4 20 7 -2 29 7 1.0% 6.00[-17.72,29.72] -1
Meluzin et al 2006 -6 21.2 40 6 28.14 20 23% -12.00[2597,1.97] =
Meyer et al 2006 -05 165 30 0.4 125 30 46% -0.90[-8.31,6.51] -1
MNogueira et al 2009 -1276 8.02 14 8.14 2982 6 10% -2090[45.13,3.33) B
Penicka et al 2007 -31 1572 14 -2 18.28 10 23% -1.10[15.11,12.91] —
Perin et al AHJ 2012 -7.3 26.91 10 -0.2 4232 10 06% -7.10[-38.18, 23.98] —
Piepoli etal 2013 26 339 19 4 558 19  0.7% -1.40[-30.76, 27.96] B E—
Pokushalov et al 2010 -33 25.28 49 3 209 33 35% -36.00[46.05,-25.95] —
Quyyumi et al 2011 34 221 16 -1.84 171 18  2.4% 5.24 -8.62,19.10) pmpe—
Ramshorst et al 2008 -4 15 22 -1 10 18 4.4% -3.00 10,79, 4.79] =
Ruan et al 2005 -469 2188 9 191 26.46 11 1.2% -23.79[-44.98,-2.60]
Schachinger et al 2006 -0.6 19 95 5.6 22 92 53% -6.20[-1210,-0.30] ==t
Srimahachota et al 2011 59 222 11 -198 658 12 04% 2570[13.77,65.17]
Suarez de Lezo et al 2007 -27 15.44 10 4 228 10 1.7% -31.00[-48.07,-13.93]
Surder et al 2013a 17 29.14 66 18 29.96 67 35% -1.00 [-11.04, 9.04] -1
Traverse etal 2010 -7 3.3 30 -2 8.4 10  56% -5.00 [-10.34, 0.34] ==
Traverse et al 2011 0.2 14 55 -23 147 26 4.9% 2.50[-4.25, 9.29] i
Tse et al 2007 -8.8 184 19 -31 144 8 26% -5.70 [-18.66, 7.26] —
Turan et al 2011 -9 1296 38 0 11.47 186 49%  -9.00[-15.71,-2.29] =
Turan etal 2012 -21 13158 42 -2 19.49 20 37% -19.00[-28.42,-9.58]
Yao et al 2009 -7.26 207 27 -45 225 12 7.2% -2.76 [-4.25,-1.27) .
Total (95% CI) | 935 711 100.0% -6.37 [-8.95, -3.80] 4
Heterogeneity. Tau®= 23.16; Chi*= 80.70, df = 31 (P < 0.00001); F= 66% oo 0 5 e 100

Test for overall effect Z= 4.86 (P < 0.00001)

Favours BMC Therapy Favours Control
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Bone marrow cells for myocardial regeneration (Clinical data)

Table 8. Clinical Qutcomes in BMC-Treated Patients Compared With Patients Receiving Standard Therapy

Outcome Patients With IHD Patients With AMI Patients With CIHD

BMC (n) Control (n) Peto OR (95% Cl) PValue BMC (n) Control (n) Peto OR (95% Cl) PValue BMC (n) Control Peto OR (95% Cl) PValue
n)

All-cause 1397 980 0.55(0.34-0.89) 0.01 1053 741 0.77 (0.41-1.44) 0.40 344 239 0.35(0.16-0.73) 0.005
—) .

mortality

Cardiac deaths 970 666 0.52 (0.24-1.13) 0.10 712 496 0.58 (0.25-1.38) 0.22 258 170 0.36 (0.07-1.86) 0.22
===) Recurrent MI 1159 799 0.50(0.27-0.92) 0.03 912 634 0.52 (0.27-1.01) 0.05 247 165 0.34(0.05-2.19) 0.26

Heart failure 1027 761 0.62 (0.37-1.05) 0.08 841 626 0.77 (0.42-1.42) 0.40 186 135 0.36(0.11-1.14) 0.08

Stent thrombosis 599 458 0.48 (0.21-1.09) 0.08 527 407 0.51(0.22-1.18) 0.12 72 51 0.13(0.00-6.54) 0.31

In-stent 432 332 0.92 (0.55-1.54) 0.75 383 284 0.91(0.53-1.57) 0.74 49 48 0.97 (0.13-7.10) 0.97

restenosis

TVR 866 606 0.84 (0.59-1.21) 0.36 778 546 0.83 (0.57-1.21) 0.33 88 60 1.00(0.32-3.11) 1.00

CVA 640 462 0.25(0.08-0.81) 0.02 491 355 0.47 (0.11-1.95)  0.30 149 107  0.07 (0.01-0.55) 0.01

VTNF 481 419 0.45(0.22-0.93) 0.03 264 209 0.38 (0.17-0.85) 0.02 217 210 0.95(0.19-4.79) 0.95

AMI indicates acute myocardial infarction; BMC, bone marrow cell; Cl, confidence interval; CIHD, chronic ischemic heart disease; CVA, cerebrovascular accident;
MI, myocardial infarction; n, number of patients in each group; OR, odds ratio; TVR, target vessel revascularization; VF, ventricular fibrillation; and VT, ventricular
tachycardia.
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