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Cardio-Oncology

Immunotherapy
is a revolutionary
approach in on-
cology that har-
nesses the body's
own immune

‘i‘- system to fight

Bonnie Ky, MD,
MSCE, FACC
University of
Pennsylvania, USA

cancer. There are
several types of
immunothera-
pies, including
checkpoint inhibitors, Chimeric Anti-
gen Receptor (CAR) T-cell therapy, cy-
tokines, monoclonal antibodies and

cancer vaccines. Unlike traditional
cancer treatments that directly target
cancer cells, immunotherapy works by
boosting the body's natural defense to
recognize and eliminate cancer cells
more effectively. Immunotherapy has
been approved for several types of
cancer, including melanoma, lung can-
cer, kidney cancer, bladder cancer and
others.

While immunotherapy is generally
well-tolerated, it can cause im-
mune-related side effects such as fa-
tigue, rash, diarrhea and, in some
cases, more severe autoimmune re-
actions. Early recognition and man-

agement of these side effects is criti-
cal. There are also data supporting
potential cardiovascular side effects of
immune checkpoint inhibitor therapy,
both acute and long-term. This presen-
tation will provide an overview of the
current evidence aimed at a compre-
hensive understanding of the potential
adverse cardiovascular effects of im-
mune checkpoint inhibitor therapies.

Cardio-Oncology

Sunday, Oct 15, 10:10-11:40, Grand 1

Heart Failure

Pulmonary arteri-
al hypertension
(PAH) is a rare
heterogeneous
disease, featured
by pulmonary
vascular remod-
eling as the main
pathophysiology.
The manifesta-

Soo Yong Lee, MD,
PhD

Pusan National
University School of
Medicine, Korea
tions of which are

determined by
several factors include genetic muta-
tion, age, sex, and diseases of heart,
lung, or autoimmune.

The medical treatment of PAH (Group
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|, in particular) has evolved dramatical-
ly. Most medications target endothe-
lial dysfunction and vascular smooth
muscle cell proliferation in PAH. En-
dothelin receptor antagonists, PDE5
(phosphodiesterase type 5) inhibitors,
soluble guanylate cyclase stimulators,
prostacyclin analogs, and oral prosta-
cyclin receptor agonists are currently
available on the market. However, the
role of up-front triple therapy in PAH
has not been resolved. The expert's re-
cent recommendation is for the pa-
tients not requiring parenteral prosta-
noids which is up-front double
combination with careful reassess-
ment at 3 months to ascertain the
need for additional therapy. Evidence
is lacking for using those drugs in oth-
er PAH WHO groups.

There is still a great need for curative
therapies that can reverse the prolifer-
ative pulmonary vascular disease and
improve the right ventricular function
to ultimately improve long-term prog-
nosis. On a positive note, multiple, nov-
el, promising candidates are currently
being evaluated in all phases of the
drug development pipeline (Table 1).
Additionally, analyses of heritable vari-
ants of PAH have identified the trans-
forming growth factor-B (TGF-B) su-
perfamily as having a key role in PAH
pathogenesis. Sotatercept, the first-
in-class therapy, is a TGF-B super-
family therapeutics that normalizes
BMPR-2 (bone morphogenetic protein
receptor type 2) signaling. In a large

Continued on page 3
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JCS-KSC Joint Session

Updates on the Diagnostic and
Therapeutic Strategies for Coro-
nary Calcification

Severe calcification in
atherosclerotic
plaques has been the
cause of worse clini-
cal outcomes follow-
ing percutaneous cor-

onary intervention
(PCI). The most pre-
dominant reason is
considered under ex-
pansion of lesions due
to calcium, which causes restenosis as well
as subacute or late thrombosis. To over-
come severe calcification, in-detail assess-
ment of the severity and extensibility of cal-
cium by the use of conventional coronary
angiography, intravascular imaging devices,
and CT angiogram (CTA) is the key. Accord-
ing to the JCS guideline on revasculariza-
tion of stable coronary artery disease to
optimize stent implantation, both IVUS and
OCT are recommended as Class lla. [VUS
clearly differentiates calcium by the findings
of bright echoes with acoustic shadow. In
terms of OCT, the light beam can penetrate
calcium, which is able to clearly depict its
far borderline, providing more cross-section-

Yoshihiro Morino,
MD, PhD

Iwate Medical
University, Japan

al quantitative information like the “thick-
ness” of calcium. CTA and even convention-
al angiography provide supplemental
anatomical information to enable compre-
hensive consideration. The basis of these
diagnostic procedures is well-summarized
in the Japanese expert consensus docu-
ment on both IVUS and OCT.

Previous studies indicated that there might
be a cut-off value of calcium thickness
whether a balloon or stent can be well-ex-
panded or not. For lesions with thicker or
larger circumferentially extended calcium,
adjunctive mechanical treatment may be
required. We proposed and published the
Japanese expert consensus document on
rotational atherectomy, which may provide
guidance on how to manage calcified le-
sions when using this technology. Current-
ly, orbital atherectomy and intravascular
lithotripsy (SHOCKWAVE) are also available
in Japan. As the selection of optimal me-
chanical devices has become more com-
plex, device indication for calcified lesions
based on coronary imaging findings has
been also introduced. This provides a clear
flowchart on device selection with a
semi-quantitative assessment of calcium
severity (calcium scoring) by OCT/optical
frequency domain imaging (OFDI) or IVUS.

In this session, Dr. Morino's continuous ef-
forts on a systematic approach to coronary
calcification, as well as accumulated clini-
cal evidence in Japan will be introduced.

Vulnerable Plaque; What Happens
in the Coronary Arteries

Prediction and preven-
tion of acute coronary
syndrome (ACS) is an
important topic for
cardiologists. Al-
though coronary angi-
ography alone cannot
fully address this is-
sue, intravascular im-
aging can help predict
ACS. While intravas-
cular ultrasound
(IVUS)-attenuated plaque, virtual histolo-
gy-thin cap fibroatheroma (VH-TCFA), an-
gioscopy-intensive yellow plaques, near-in-
frared spectroscopy lipid-rich plague (NIRS-
LRP), CT-low- attenuation plaques, MRI-
high-intensity plaque are recognized as
vulnerable plaque with increased risk of fu-
ture coronary events, optical coherence to-
mography (OCT) studies also have shown
that thin-cap fibroatheroma (TCFA), lip-
id-rich plague, macrophages accumulation,

Takashi Kubo, MD,
PhD

Tokyo Medical
University, Hachioji
Medical Center, Japan

Sunday, October 15,2023

healed plaque, and intraplaque hemorrhage
are significantly associated with future cor-
onary events. Fortunately, high-resolution
OCT allows more accurate detection of
vulnerable plaques.

To prevent future ACS events, lipid-lower-
ing therapy is effective. Intensive lipid-low-
ering therapy with statins and/or PCSK9
(proprotein convertase subtilisin/kexin type
9) inhibitors leads to plaque stabilization.
Additionally, recent OCT and IVUS studies
have demonstrated that a significant de-
crease in serum LDL-C results in a greater
increase in fibrous cap thickness and a
greater decrease in plaque volume.

In conclusion, patients with TCFA or lip-
id-rich plaque detected by coronary imag-
ing have an increased risk of future coro-
nary events. Based on risk stratification
by coronary imaging, intensive lipid-low-
ering therapy should be initiated as early
as possible to stabilize vulnerable plaques
and reduce the risk of adverse coronary
events.

JCS-KSC Joint Session 2

Updates in the Management of Coronary
Artery Disease

» Sunday, Oct 15, 08:30-10:00, Grand 1

Continued from page 1

phase Il trial, sotatercept induced a signifi-
cant reduction in pulmonary vascular resis-
tance in patients on background therapy
compared with placebo. There is a Phase 3
trial currently actively recruiting, which is
expected to mark the first new druggable
pathway in PAH, if successful. Several oth-
er treatment targets, including mediators
and growth factors associated with vascu-
lar remodeling, as well as the inflammatory
component of PAH are also under investi-
gation (Table 1).

Definitions and Classifications of
Pulmonary HTN - What's New in
2022 ESC/ERA Guidelines

One of the most im-
portant updated rec-
ommendations in
2022 ESC/ERA guide-
lines was the new he-
modynamic definition
of pulmonary hyper-
tension (PH) (Table 2).
The definitions for PH
should be based on
accurate right heart

Jung Hyun Choi,
MD, PhD

Pusan National
University School of
Medicine, Korea

Trial Intervention Phase/Status Definition Haemodynamic characteristics
PULSAR TGF-B superfamily ligand trap 2/Completed PH mMPAP >20 mmHg
TRITON Macitentan, tadalafil, and selexipag or placebo 3b/Completed

R . Pre-carpillary PH | mPAP >20 mmHg
TRANSFORM-UK IL-6 inhibition with tocilizumab 2/Completed PAWP <15 mmHg
Rituximab for Treatment of SSc—PAH B-lymphocyte antigen CD20 inhibition with rituximab 2/Completed PVR >2 WU
ABI-009, an mTOR Inhibitor, Inhibition of MTOR with ABI-099 2/Active
for Patients with Severe PAH IpcPH mPAP >20 mmHg

PAWP >15 mmHg
Efficacy, Safety, Tolerability, Stabilization of the inactive confirmation of the kinase domain of the | 2/Completed PVR =2 WU
And PK of Nilotinib (AMN107) in PAH Abl protein with nilotinib
Hormonal, Metabolic, Use metformin to decrease gluconeogenesis, 2/Completed CpcPH MPAP >20 mmHg
and Signaling Interactions in PAH increase fatty acid oxidation, and reduce oxidant stress EI\A/\;QVP2>J/\/5UmmHg
>
TransformPAH Increase BPM signaling with FK506 (tacrolimus) 2/Completed
Neprilysin Inhibition for PAH Augment natriuretic peptide bioactivity 2a/Completed Exercise PH MPAP/CO slope between rest
and promote cGMP signaling through neprilysin inhibition and exercise >3 mmHg/L/min
Hormonal, Metabolic, Induce Mas receptor activation by recombinant ACE2 1/Completed Table 2. ESC guidelines on PH definition based on
and Signaling Interactions in PAH . : . )
hemodynamic characteristics (Eur Heart J 2022;43

Table 1. The future: the ongoing PAH therapeutic pipeline (Modified from Am J Respir Crit Care Med 2021,203(12):1472-87.)

catheterization (RHC) assessment. PH is
defined by a mean pulmonary arterial
pressure (mPAP) > 20 mmHg at rest. Also,
it is essential to include pulmonary vascu-
lar resistance (PVR) and pulmonary arteri-
al wedge pressure (PAWP) in the definition
of pre-capillary PH, in order to discriminate
elevated PAP due to pulmonary vascular
disease from that due to left heart disease,
elevated pulmonary blood flow, or in-
creased intrathoracic pressure. Based on
the available data, the upper limit of normal
PVR and the lowest prognostically relevant
threshold of PVR is 2 Wood units (WU). Ex-
ercise PH, defined by an mPAP/cardiac

output (CO) slope >3 mmHg/L/min be-
tween rest and exercise, has been reintro-
duced. The mPAP/CO slope is strongly
age-dependent and its upper limit of nor-
mal ranges from 1.6-3.3 mmHg/L/min in
the supine position. A pathological increase
in pulmonary pressure during exercise is
associated with impaired prognosis in pa-
tients with exercise dyspnea.

The classification of PH has been updated,
including repositioning of vasoreactive pa-
tients with idiopathic pulmonary arterial hy-
pertension, PAH with features of venous/
capillary (pulmonary veno-occlusive dis-

(38):3618-731)

ease/pulmonary capillary haemangiomato-
sis [PVOD/PCH]) involvement and per-
sistent PH of the newborn (PPHN) in Group
1, and a revision of Group 5, including repo-
sitioning of PH in lymphangioleiomyomato-
sis in Group 3. Instead of the general term
'sleep-disordered breathing’, the term ‘hy-
poventilation syndromes’ was recommend-
ed for use within Group 3 to describe condi-
tions with increased risk of PH.

Heart Failure 4
Essence of Pulmonary Hypertension

» Sunday, Oct 15, 14:30-16:00, Art
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Echocardiography

Myocardial Cleft, Crypt, Diverticu-
lum, or Aneurysm

Myocardial outpouch-
ings, such as divertic-
ula and aneurysms,
are extroversions ex-
tending outside the

normal ventricular
wall. In contrast, in-
vaginations, such as
crypts and recesses,
are narrow blood-filled

Hyukjin Park, MD,
PhD

Chonnam National
University Medical
School, Korea

myocardial lesions not
extending beyond the myocardial margin.
All are rare and usually diagnosed inciden-
tally during imaging. Multimodality imaging
could be used when such myocardial ab-
normalities are suspected.

Ventricular diverticula are outpouchings
that synchronically contract with the adja-
cent myocardium. Conversely, ventricular
aneurysms are defined as fibrotic out-
pouchings with akinesia or dyskinesia. Eti-
ologies are not well known and vary with
location. The most accepted hypothesis is
that apical ventricular diverticular may re-
sult from abnormal fusion between the
cardiac loop and the yolk sac before it de-
scends. Non apical ventricular diverticular
and aneurysms have been attributed to a
focal defect of the ventricular muscle due
to intrinsic abnormalities in embryogene-
sis. Although echocardiography is the ini-
tial diagnostic tool for the diagnosis, cardi-
ac MRl or CT should be used to differentiate
between outpouchings and invaginations.
Typical CT findings for diverticula are pro-
truding sacs or tube-like structures with
narrow orifice. The differential diagnosis
with trabeculation is made by lesion depth
of at least half of the ventricular wall or >5
mm in the right ventricular wall. MRI or CT
provides information on associated con-
genital cardiac abnormalities. When myo-
cardial aneurysms are detected, CT can
provide information on coronary arterial le-
sions, thereby excluding ischemic causes

of aneurysms. MRI can differentiate diag-
nosis between diverticula and aneurysms,
regardless of the information on contractil-
ity and fibrosis.

Myocardial crypts and recesses are be-
lieved to represent a resorption failure of
the trabeculated myocardium during em-
bryogenesis. Crypts are often associated
with hypertrophic cardiomyopathy. In most
cases, echocardiography cannot detect
small invaginations, therefore, MRl and CT
are the best imaging modalities to visualize
the regional wall contraction without fibrot-
ic changes. If multiple trabeculations are
detected, especially with increased signal
intensity or subendocardial late gadolinium
enhancement, ventricular noncompaction
should be suspected.

Echocardiography 5

Commonly Encountered Imaging Findings
with Ambiguous Implications

» Sunday, Oct 15, 12:50-14:20, Grand 3

Continuous-flow left
ventricular assist de-
vices (LVADs) im-
proves survival in ad-
vanced heart failure.
Although echocardi-
ography assessment
of ventricular assist
device (VAD) is often
limited by the image
quality and poor visu-
alization of inflow cannula, it is most fre-
quently used to detect complications and
monitor hemodynamics in VAD patients
and to optimize left ventricle (LV) unload-
ing and assess possible cardiac recovery.

Darae Kim, MD,
PhD

Sungkyunkwan
University School of
Medicine, Korea

The main purpose of LVAD is to unload LV
and maintain optimal cardiac output. Moni-
toring optimal LV unloading includes as-
sessing the ventricular and atrial septal po-
sition, LV dimension (3D preferred, if
applicable), and aortic valve (AV) opening.

KSC 2023 DAILY

Optimal hemodynamics
+ CVP212 mmitg, PCWP=18 mmHg, Cl»2.2 mlim?

Figure 1. Hemodynamic profiles (JACC Cardiovasc
Imaging 2019;12(7 Pt 1):1121-31.) and relationship of
central venous pressure (CVP) and pulmonary capillary
wedge pressure (PCWP) in individual patterns (JACC
Heart Fail 2016;4(3):208-17.)

After implantation, excessive LV unloading
can alter right ventricular (RV) geometry,
and RV dysfunction may occur. Neutral in-
terventricular and interatrial septum posi-
tion is important to prevent RV dysfunction
after LVAD. Monitoring of AV opening is es-
sential because it is an index of pa-
tient-pump interaction. Note AV opening
depends on the complex interaction be-
tween the native heart, peripheral vessel,
and LVAD. Increases in LVAD RPM would
increase LV unloading, decrease LV systol-
ic pressure, and alter AV opening. Insuffi-
cient LV unloading would increase LV filling
pressure above aortic systolic pressure,
and affect AV opening. However, in pa-
tients with very poor native LV contractility,
AV may not open despite increased LV fill-
ing pressure.

Assessment of aortic regurgitation severity
should be part of every echocardiography
evaluation as it may occur from the closed
AV encountering a high retrograde pres-
sure gradient (Figure 1). Estimation of RA
pressure is important to prevent RV failure
after LVAD, as RV failure is associated with
poor outcomes. The following combina-
tions of findings may suggest insufficient
LV unloading and provide suspicions for in-
flow thrombosis: 1) rightward deviation of
the interventricular and interatrial septum;
2) significant functional mitral regurgita-

tion; 3) AV opening every cardiac cycle due
toincreased LV systolic pressure.
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Cross Specialty 10: Gene Therapy & Cardiology

A Journey of a Thousand Miles Be-
gins with a Single Step: Basic Prin-
ciples of Gene (DNA) Therapeutics
for Cardiovascular Disease

Development of high-
throughput methods
was achieved for eval-
uating activities of As-
Cas12a and SpCas9,
including the high-fi-
delity variants as well

gus monkeys (Figure 1), as well as genome
editing to treat genetic liver and eye diseas-
es in mouse models.

Application of RNA Therapeutics
for Cardiovascular Disease

Sunday, October 15,2023
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Younggwang Kim,
MD, PhD

The Catholic
University of Korea
School of Medicine,
Korea

as variants with differ-
ent protospacer-adja-
cent motif compatibil-
ities, base editors, and
prime editor 2. Based

on the large data sets of these genome ed-
iting tool activities, computational models

 J

* Splice correction [productive splicing)
= Splice cornuption [non-productive splicing)
= Isofarm switching (productive splicing)

Target is sliced and degraded

Figure 2. RNA K| 2X|9| &

ment, isotype switching, ribosome steric block-
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F(A)2f 227 |7 (B)(Nat Rev Drug Discov 2020;19(10):673-94.)
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were developed to predict the activities and
in some cases, editing outcomes of the ge-
nome editing tools based on target se-
guence composition in mammalian cells.
These computational models, together with
improved knowledge about prime editing
efficiency determinants, will greatly facili-
tate prime editing applications. In addition,
this session will also discuss the lowering
of LDL cholesterol by adenine base edi-
tor-driven targeting of PCSK9 in cynomol-
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Figure 1. Lipid nanoparticle-mediated intravenous
delivery of adenine base editors (ABE) targeting PCSK9
lowers LDL cholesterol (Nature 2021;593:429-34)
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Importance of Correct LAAO Studied by 4D
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Exploring the Synergy of MD-PhD Collaboration in
Hemodynamics and Hemorheology

» Sunday, Oct 15, 14:30-16:00, Grand 4

Intervention

Percutaneous Mitral Valvulotomy

Patients presenting severe rheumatic
mitral stenosis MS mitral valve area
[MVA] <1.5 ¢cm® or T,,, 2150 ms),
symptoms (Stage D) with favorable
valve morphology, no left atrial clot,
no or mild mitral regurgitation are in-
dicated for percutaneous mitral com-
missurotomy (PMC) or percutaneous
mitral valvuloplasty. PMC was first in-
troduced by Inoue, et al. in 1984, and
the techniques and devices used for
PMC have evolved over time. Current-
ly, the transvenous or transseptal approach using the Inoue
balloon is largely predominant (2014 ACC/AHA guideline).

Seung-Woon Rha,
MD, PhD

Korea University
College of Medicine,
Korea

The transvenous, or antegrade, approach is performed
through the femoral vein. Transseptal catheterization is
the crucial first step of the procedure, usually performed
under fluoroscopic guidance and continuous pressure
monitoring. Echocardiography (or intracardiac echocardi-
ography)-guided puncture will be safe.

The Inoue technique was the first to be described. The In-
oue balloon, composed of nylon and rubber micromesh, is

Consistent 24h BP control

self-positioning and pressure-extensible. It is large (24 to
30 mm in maximal diameter) and has a low profile (4.5
mm balloon diameter). The balloon has three distinct
parts, each with a specific elasticity, enabling the parts to
be inflated sequentially. This sequence allows fast, stable
positioning across the valve. Each of the four balloon sizes
(i.e., 24, 26, 28, and 30 mm) is pressure dependent, and its
diameter can be varied by up to 4 mm, as required by cir-
cumstances. After transseptal catheterization, a stiff
guidewire is introduced into the left atrium. The femoral
entry site and the atrial septum are dilated with a rigid dila-
tor (14 Fr), and the balloon is introduced into the left atri-
um. Inoue recommended the use of a stepwise dilation
technique under echocardiographic guidance. Balloon size
is chosen according to the patient's height and then in-
flated sequentially. First, the distal portion is inflated with 1
or 2 mL of diluted contrast; it acts as a floating balloon
catheter when crossing the mitral valve. Second, the distal
part is further inflated, and the balloon is pulled back into
the mitral orifice. Inflation then occurs at the level of the
proximal part and then in the central portion, with the dis-
appearance of the central waist at full. The first inflation is
performed 4 mm below the maximal balloon size, and the
balloon size is increased in T mm increments. The balloon
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is then deflated and withdrawn into the left atrium. If mitral
regurgitation (assessed by color Doppler echocardiogra-
phy) has not increased by more than one grade and the
valve area is less than 1 cm?/m? of the body surface area,
the balloon is advanced again across the valve, and PMC
is repeated with a balloon diameter increased by T mm.
The criterion for ending the procedure is an adequate valve
area or an increase in the degree of mitral regurgitation.

The double-balloon technique has been described exten-
sively, and long-term results are comparable to those of
the Inoue balloon. The multitrack system, which is a refine-
ment of the double-balloon technique, and the metallic
commissurotomy have limited use.

An integrative assessment using the following criteria
has been proposed for the desired endpoint of the proce-
dure: mitral valve area >1 cm*/m?” of the body surface
area, the complete opening of at least one commissure,
or appearance or increment of regurgitation (>Grade 1).

Intervention 7
Structural Intervention for Beginner (From the Basics)

» Sunday, Oct 15, 14:30-16:00, Walker 2
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Intervention

Debate: Options for Treating Femoropopliteal Artery Occlusive Disease

KSC 2023 DAILY

Surgical Bypass Favor

r Since the first femo-
ropopliteal bypass
with a saphenous
vein was performed
in 1949 by a French
surgeon, Dr. Kun-
lin, technical advanc-

Joon Hyuk Kong,
MD, PhD
Incheon Sejong
General Hospital,
Korea

es have broadened
the application of
the technique to a
variety of clinical and
anatomic scenarios
(Figure 1). In appropriately selected pa-
tients, femoropopliteal bypass has proven
not only effective but also the most dura-
ble intervention for the advanced occlu-

sive disease of the femoropopliteal seg-
ment. To maximize the performance and
minimize infectious complications, the
saphenous vein is the preferred conduit.
The application of the graft in a reversed
or non-reversed orientation, or left in
sity, is largely a matter of the surgeon’s
preference with no significant impact on
the surgical outcome. However, up to
40% of patients will not have adequate ip-
silateral saphenous vein for use as con-
duits. In such cases, contralateral great
saphenous vein (GSV) should be consid-
ered next, unless the donor limb also has
evidence of advanced peripheral arterial
disease (PAD) by either clinical or hemo-
dynamic assessment.

For patients without adequate autologous
conduit, prosthetic grafts can be used de-
pending on the indication and pattern of
disease. Unlike autologous grafts, there
seems to be a significant decrease in pa-
tency rates by distal target vessel loca-
tion, with a progressive decline from the
above knee to the below knee location,
and an even larger reduction in long-term
patency for distal bypass. Only subtle dif-
ferences in outcomes have been ob-
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Figure 1. Femorodistal bypass to tibioperoneal vessels is
preferentially performed with autologous vein grafts for
critical limb ischemia (A). A femoropopliteal bypass can
be performed to the above knee or below knees popliteal
artery (B) (Circ Res 2015;116:1614~28. Reprinted from
Tidsskr Nor Laegeforen 2009;129:2252-5.).

served among different prosthetic grafts
in the below knee popliteal position,
whether using Dacron, polytetrafluoroeth-
ylene (PTFE), ringed PTFE, and more re-
cently, heparin bonded PTFE.

Short-term results with bypass surgery
are also excellent, with early graft failure
occurring in ~5% of vein bypass proce-
dures, largely a result of technical er-
rors. Virtually all patients develop lower
extremity edema postoperatively with
symptoms that may last for several
months. The putative pathogenesis of an-
gioedema is autonomic dysfunction from
chronic ischemia, inflamsmmation, and inter-
ruption of lymphatics during surgical ex-
posure. Compliance with leg elevation is
typically enough to keep the lower leg
edema in control. Wound complications,
although usually minor, are common and
can be seen in <15% of patients.

Although vein grafts have intrinsic anti-
thrombotic properties, low-dose aspirin
therapy is continued through the periopera-
tive period. The effect of antiplatelet thera-
py on patency is marginal, and the benefits
are derived from lowering periprocedural

PRAVEFENIX hat
asits Double:
dyslipidemia With
Without SAE for 10

e safety of PRAVAFENIX
IS beyond compare.

cardiac events. However, both dual anti-
platelet therapy and anticoagulation have
been rigorously studied without any mean-
ingful improvement in the patency of vein
grafts. The addition of dual antiplatelet
therapy or anticoagulation for prosthetic
grafts has not been shown to unequivocal-
ly improve patency and its use is some-
what controversial. In patients with prior
graft failure, poor runoff or with those other
features placing the graft at high risk, addi-
tional anticoagulation may be considered,
but at risk of adding to the 15% of patients
who develop wound complications. There
is some suggestion that statins may im-
prove long-term outcomes, in both patient
survival and graft patency, although defini-
tive studies are pending.

PTA Favor

PAD stands out as a
common manifesta-
tion of systemic ath-
erosclerosis. Epide-
miological studies
indicate PAD preva-
lence ranges from
10% to 18% in West-
ern countries, in-
creasing with age.
The clinical spectrum
of PAD spans from asymptomatic cases to
intermittent claudication and, in severe in-
stances, chronic limb threatening ischemia
(CLTI). Revascularization has emerged as a
cornerstone of PAD management, offering
symptom relief and limb preservation.

Ji Bak Kim, MD, PhD
Korea University
College of Medicine,
Korea

Two principal revascularization approach-
es exist for PAD patients: open surgical
bypass and percutaneous transluminal
angioplasty (PTA) with or without stenting.
Guidelines for treating femoropopliteal le-
sions in PAD have evolved over time. Initial
recommendations favored endovascular
interventions solely for short lesions,
whereas contemporary guidelines such as
the 2019 European Society of Vascular
Medicine (EVSM) endorse endovascular
treatment for femoropopliteal lesions up
to 25 cm. Despite the growing adoption of
endovascular strategies, the optimal treat-
ment for PAD patients remains conten-
tious due to limited robust evidence.

A recent BEST-CLI study has indicated the
superiority of autologous saphenous vein
grafts over endovascular treatment in criti-

cal limb ischemia (CLI) patients, particularly
in reducing a composite of major adverse
limb events or death from any cause. Nev-
ertheless, it is important to note that this
study does not provide sufficient evidence
to assert that bypass surgery is superior to
endovascular treatment for all cases of
femoropopliteal occlusive diseases. The
BEST-CLI study encompassed a diverse
patient population with CLI, including those
with infra-popliteal disease, spanning vari-
ous anatomical segments and clinical pre-
sentations. However, it is worth considering
that the majority of patients with femoro-
popliteal PAD typically experience mild
symptoms or intermittent claudication.
Only a minority of these patients progress
to severe CLI. Additionally, it is unfortunate
that paclitaxel-coated devices and other
newly introduced endovascular innovations
were used less in the study. These ad-
vancements could potentially offer alterna-
tive benefits and outcomes that were not
explored in the study.

Although it is true that clinical evidence is
still lacking, a key advantage of endovas-
cular interventions for femoropopliteal oc-
clusive disease is their minimally invasive
nature. Unlike open surgeries, endovascu-
lar procedures entail smaller incisions, miti-
gating risks related to complications, infec-
tions, and postoperative discomfort.
Patients benefit from reduced hospital
stays and faster recuperation periods, facil-
itating a quicker return to their daily rou-
tines. The avoidance of general anesthesia
also diminishes the chances of complica-
tions. This characteristic is especially ad-
vantageous for patients with multiple co-
morbidities who might not tolerate
extensive surgeries well.

Given the diversity of PAD presentations,
an endovascular or open-first strategy can-
not be universally mandated. The optimal
approach should be tailored to individual
patients. Nevertheless, the proportion of
endovascular treatment in PAD treatment
has been increasing. As the number of
high-risk elderly patients with multiple dis-
eases increases, the role of endovascular
treatment in the treatment of femoropopli-
teal disease is expected to grow rapidly.

Intervention 6

Choosing an Evidence-based Treatment:
EVT vs. Surgery
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Vascular Access for CIED Implan-
tation

Cardiac implantable
electronic devices
(CIEDs), including
pacemakers, implant-
able cardioverter-de-
fibrillators (ICDs), and
cardiac resynchroni-
zation therapy (CRTs),
have significantly im-
proved the quality of
life and prognosis for
patients with various cardiac disorders. The
primary requirement for successful CIED

Woo-Hyun Lim, MD
Seoul National
University College
of Medicine, Korea

implantation is appropriate vascular access,
where two main approaches are employed:
transvenous and surgical access.

covery times. Subxiphoid and thoracoscop-
ic techniques have gained popularity, offer-
ing direct access to the pericardial space
without breaching major vessels.

The anatomy of the vasculature plays a
pivotal role in determining the feasibility of
vascular access. Variations in vessel size,
tortuosity, and branching patterns can
complicate lead placement and increase
the risk of complications such as lead dis-
lodgement or vascular injury. Preoperative
imaging, including venography and com-
puted tomography, aids in assessing ves-
sel anatomy and guiding the implantation
strategy. The presence of persistent left
superior vena cava and its subtype must
be checked before the procedure.
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Figure 1. Vascular access for CIED implantation (J Am Coll Cardiol EP 2020;6(6):661-71.)

Transvenous access involves vein puncture
and insertion of leads to the cardiac cham-
bers (Figure 1). The subclavian, axillary, or
cephalic veins are usually utilized due to
their proximity to the heart and relatively low
risk of complications. Intrathoracic subclavi-
an vein puncture should be avoided due to
the risk of pneumothorax and subclavian
crush syndrome. Extrathoracic subclavian
or axillary vein puncture could be performed
with a high success rate and a low compli-
cation rate. A cephalic vein cutdown is an
alternative approach. However, its procedur-
al success rate is lower and the risk of he-
matoma is higher than subclavian or axillary
vein puncture. Sometimes choosing the op-
timal vein can be challenging, as consider-
ations such as anatomical variations and
patient factors (e.g., body habitus, venous
stenosis, or arteriovenous fistula for hemo-
dialysis) must be considered.

Surgical access techniques are used when
transvenous access is contraindicated or
unfeasible. Substantial developments in
minimally invasive approaches have led to
reduced surgical morbidity and quicker re-

Vascular access for CIED implantation is
not without risks. Complications can en-
compass vascular injury, pneumothorax,
hematoma, infection, and lead malfunc-
tion. Employing proper techniques, using
ultrasound guidance, and adopting sterile
practices during implantation are essential
to minimize complications. Additionally,
advancements in lead design, materials,
and fixation mechanisms can reduce the
risk of lead-related problems.

Vascular access remains a critical step for
a successful CIED implantation. Transve-
nous and surgical approaches each have their
benefits and challenges, necessitating a tai-
lored approach to patient care. Advances in
imaging, surgical techniques, and device
design continue to shape the landscape of
vascular access for CIED implantation, ulti-
mately improving patient outcomes and
safety in cardiac device therapy.

Arrhythmia 6
CIEDs - Beyond Cardiac Pacing
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Interventions impacting Sudden Death Risk in Hypertrophic Cardiomyopathy
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Vascular Research

Cardiac Rehabilitation: A New
Horizon in Cardio-Oncology

Physical activity (PA)
plays an important
role in the prevention
and treatment of can-
cer, which is among
the leading causes of
death worldwide. In a
pooled analysis of
1.44 million individu-
als, higher levels of
leisure-time PA were
associated with a
lower risk of 13 of 26 cancers evaluated.
Additionally, independent scientific review
committees established by the US Depart-
ment of Health and Human Services and
the American College of Sports Medicine
came to similar conclusions in that there is
strong evidence to support the benefits of
regular PA for the prevention of 7 types of
cancer: breast, colon, endometrial, kidney,
bladder, esophageal, and stomach. Accu-
mulating evidence also suggests that car-
diorespiratory fitness (CRF), expressed as
mL O,/kg/min or metabolic equivalents
(METs) is inversely associated with the in-

Barry A. Franklin,
PhD

Oakland University
William Beaumont
School of Medicine,
USA

cidence of cancer. After cancer diagnosis,
CRF may also impact survival. In one sys-
tematic review, individuals diagnosed with
cancer that had the highest CRF had a
45% reduced risk of cancer mortality
compared with those with the lowest CRF.

Cancer survivors are also at increased risk
of morbidity and mortality from other
chronic diseases, most notably cardiovas-
cular disease (CVD). This increased risk of
CVD may result from cancer-related thera-
pies, both direct and indirect (i.e., decon-
ditioning, weight gain), and a concomitant
worsening of the risk factor profile. Recent-
ly, the AHA introduced the concept of car-
dio-oncology rehabilitation, which empha-
sizes that individuals treated for cancer
represent a cohort at increased CVD risk
who may benefit from adjunctive exer-
cise-based rehabilitation. A systematic re-
view and meta-analysis of 6 studies includ-
ing 281 cancer survivors who completed
cardiovascular rehabilitation showed aver-
age improvements in CRF. The investiga-
tors concluded that there was strong evi-
dence for including exercise interventions
as part of “every individual's cancer care
plan”.
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Exercise in Cardio-Oncology, Evi-
dence and Perspective

Cancer treatments
stand out as highly
potent agents that
have significantly im-
proved oncologic out-
comes. Nevertheless,
the administration of

Dong-Woo Kang,
PhD

Dana-Farber Cancer
Institute & Harvard
Medical School,
USA

these cancer treat-
ments can trigger det-
rimental effects on
cardiac health and
function, a phenome-
non referred to as cardiotoxicity. This term
encapsulates a sequence of cardiovascu-
lar (CV) challenges compounded by life-
style-related risk factors. Consequently, the
likelihood of both immediate and enduring
impairment of cardiac function, as well as
the onset of CV ailments, escalates, poten-
tially culminating in premature mortality
following successful cancer recovery.
Hence, addressing the issue of cancer
therapy-induced heart toxicity represents a
pressing and unmet requirement within the
clinical domain. Exercise therapy stimu-
lates a range of biochemical and physio-
logical adaptations. These adaptations en-
compass heart-protective benefits. As a
result, exercise has emerged as a viable
clinical strategy with the potential to
shield against, or even reverse, the cardi-
ac toxicity arising from cancer treatment,
a concept termed “exercise cardio-oncol-
ogy”. Current scientific evidence suggests
that exercise cardio-oncology interventions
may serve as effective non-pharmacologi-
cal approaches to protect against or re-
verse cardiotoxicities. Preclinical studies
support the benefits of exercise through

intensities, implementations, and dissemi-
nation strategies, especially for more vulner-
able and understudied subgroups of cancer
survivors before, during, and after cancer
treatment.

Vascular Research 1

Exercise Cardio-Oncology Rehabilitation
for Better Cardiovascular Outcomes in
Cancer Patients and Survivors
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Porcelain Aorta and Aortic Calci-
fication: Cause and Implication
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various biological mechanisms
of chemotherapy, in conjunc-
tion with the physiological ef-
fects of exercise, ranging from
cellular signaling in cardiac
cells to systemic adaptations
in the CV system, while the
mechanisms of action in clini-
cal studies need to be elucidat-
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