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Unforgettable cases 1

Unforgettable Cases

Chan Uhng Joo

Department of Pediatrics
Chonbuk National University Hospital

* A case of CoA treated with Balloon Angioplasty
A case of LQTS(?) or ‘School Violence’
A case of Commotio Cordis

* A forgotten case of VSD

KEY WORDS - &

=§7] 20:135, 1990

A Case of Cardiac Arrest after Blunt
Chest Trauma in Patient with
Dextrocardia

Commotio cordis is defined as sudden cardiac death
secondary to relatively innocent chest wall impact.

* 14-year-old boy with cardiac arrest

« After his friend hit his chest, pulseless and unconsciousness
« CPR start, T min, 9 min. 119 rescue

« 3 times electric shock for ventricular fibrillation

+ It took 23min to recover sinus rhythm
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Another My SCls
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Renal denervation update for management
of hypertension

Antiplatelet therapy in patients with coronary
artery disease

Debates in secondary prevention of IHD O| &= (ri=olry)
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Antithrombotic therapy recommendation

2017 STEMI ESC guideline update

L]
Ant I p I atelet thera py - Ticagrelor (brilinta)e 5717 8= 3t Al& T loadingdt1t, Al
£ 212702 0l¢ [AIBCH

in patients with coronary Prasugrel® A5
H Clopidogrel (plavix) prasugrel, ticagrelor?t = 7| ¢!
artery disease TN R

S A7| Hojl= FO5HA|

OH
Pt
o
=

1K (anticoagulant)E primary PCI

routine2 2 heparin® A2 SHCt.

Ibanez B, et al. Eur Heartd 2018;39:119

Contents

* Duration of DAPT
Antiplatelet therapy in patients with

« Best option after discontinuation of DAPT

coronary artery disease

Kyeong Ho Yun, MD.PhD

Cardiovascular medicine,
Regional cardiovascular center,
Wonkwang University Hospital, ksan, Korea

Antiplatelet agent Studies for DAPT duration

+ For primary prevention

Aspirin ??? RESET (2012) 2117 (55%) 3vs. 12 4.3% vs. 4.7% 0.2% vs. 0.6%

Statin > aspirin OPTIMIZE (2013) 3119 (32%) 3vs. 12 6.0% vs. 5.8% 0.6% vs. 0.9%
EXCELLENT (2012) 1443 (52%) 6vs. 12 4.8% vs. 4.3% 0.3% vs. 0.6%

+ For secondary prevention PRIDIGY (2012) 1970 (75%) 6vs. 24 10.0%vs. 10.1%  3.5%vs. 7.4%
SECURITY (2014) 1399 (38%) 6vs. 12 45% vs. 3.7% 0.6% vs. 1.1%
ISAR-SAFE (2015) 4000 (40%) 6vs. 12 1.5% vs. 1.6% 0.2% vs. 0.3%
ITALIC (015) 1850 (23%) 6vs. 24 1.6% vs. 1.5% 0.5% vs. 0.4%

P2Y12 receptor antagonist for at least 12 months DESLATE 2014) 5045 (61%) 12vs. 24 24%vs.26%  1.1% vs. 1.4%

clopidogrel 75mg daily ARTIC-
: INTERRUPTION 1259 (30%) 12vs. 24 4.0% vs. 4.0% 05% vs. 1.0%
prasugrel 10mg daily (2014)

DAPT (2014) 9961 (43%) 12vs. 30 5.9% vs. 4.3% 1.6% vs. 2.5%

Dual antiplatelet therapy
Aspirin 75~100mg for life long

ticagrelor 90mg bid daily

AHA Secondary prevention guidelines. JACC 2011
NSTEMI guidelines 2015. EHJ 2016;37:267-315
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What is the minimum duration of DAPT?

DAPT (dual antiplatelet therapy) duration

3-6 months vs. 12 months

A Monalty E Primary endpoint
Proforged Soont Odés Rwio (0R) ﬁutx‘-gd Short Cocs Rato (0R)

Swey Evens Total Everts Total or osw 1 | S Everts Toal Events Towl :
HELNIEw 1208 7R I3 175 D604 | PCELENT By 12 o um “
OPTIMZE (318, 12) 1563 105 @es-161) | < :
SR e 120 e 058 D oss | EORTYBmting) & N7 3 6R — 05 DG1%
SAR-SAFE g1 1210 o 16 peragy | BARSAFEEW 2m) R 200 2107 » 110 066128
Fned ot more 118 (085131 | Faed et el e wen + 08 811
Random effects model 117 (0.85-1 43) | Rendom effects mocel - 036 PBO-1.15)
Melerigerely. e v v-vearedd p L0 Ity feaaarnd O\ armaquaredd pA 92 |

o2 051 2 §$W Crez st 2 50

Prokegadtens  Shor bcer Sukegeibmer  Shor et

No significant differences in incidence of death, major hemorrhage,

MI, or stent thrombosis

Circulation 2016,134:¢156-78 n e

What is the clinical benefit of prolonged DAPT?

DAPT (dual antiplatelet therapy) duration

6-12 months vs. 18-48 months

B Maor hemorhage D Stent thrombosis

Probonged s Rado [OR)
Stady Cverts Totsl Cvents Total

200 | DESANE(12va 60 TSN 1 2N ot

™ T 10
1o )

) [ o9 3 stes

™o KN T

CPTIRUAL (12va. B¢ “oaE W

037 (025056

i .
15N san  —f-
HEE nNOR -

—_—

oot ioge e e b4 brif Tt i 042 (024-0.74)
Fandom effects mocel - 158 (426 209) i
P imety —somwid 6y e S0l XC 1 ogn ey iU w8 I, -G 1 1S, o0 2l

No significant differences in incidence of death, but increased major

hemorrhage, decreased MI, and decreased stent thrombosis

Circulation 2016,134:156-78

2016
ACC/AHA
guideline for

DAPT

SIHD: 3~6mo
ACS: 6~12mo

Circulation 2016,134:¢123-55
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DAPT duration after ACS (1)

SMART-DATE: 1357 6mo vs. 1355 12mo after ACS PCI (80% clopidogrel)

— 12-month or bonger DAPT 104
Bemonth DAPT

Farction (%)

MALLE (%)

wardial ir

My

12-month or longer DAPT should remain the standard of care for patients with acute
coronary syndrome undergoing percutaneous coronary intervention, despite the
improved safety of current-generation DES

Hahn JY, et al. Lancet 2018;391:1274-84

DAPT duration after ACS (2)

REDUCE: 751 3mo vs. 745 12mo after ACS PCI (50% STEMI, 40% clopidogrel)

1.6% vs. 0.8%
+ All cause mortality
3.1% vs. 2.2%

ACS patients treated with COMBO, 3 months is non-inferior to 12 months DAPT.

De Luca G, etal. Eurolntervention 2019 Aug 20 [Epub ahead of print] n =

Contents

* Duration of DAPT

+ Best option after discontinuation of DAPT

MEMO
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S Options of long-term therapy (after DAPT)

P2Y12 inhibitor alone

MEMO

Post-DAPT (dual antiplatelet therapy) therapy
3243 pts receiving 12mo DAPT after DES

Aspirin alone (standard of care)

Aspirin + P2Y12 inhibitor life-long A Cardiac death, M, or stroke B TIMI major bleeding
5 5
AN a5 T e Aspirin As
Standard dose of P2Y12 inhibitor or modified dose of P2Y12 inhibitor - c‘&;&gw; 38% - cf;'@.g
4 »
_ HR, 0.60; 95% C1,0.36 - 0.99; p =0.045 7 _ HR, 1.51;95% C1,0.76 -3.03; p=0.24
& - g
xt <y o £,
Aspirin + very-low dose NOAC - ~ 26% £
G2 G2
13%
T 1 ——
P2Y12 inhibitor alone ) e 0.9%
0 0 ! .
No. at risk 12 Months 24 3% No.atrisk © 2 Months 24 36
Aspirin 2402 2420 a3n 235 Aspirin 2472 2435 2405 pra]
Clopidogrel 771 760 747 684 Clopidogrel 771 763 748 693

k TK, et al. Circ Cardiovasc Interv 2016;9:6002816

Long-term use of Ticagrelor Long-term use of Ticagrelor

PEGASUS-TIMI 54: 21,162 pts with prior MI, 83% PCI rate GLOBAL LEADERS:

7980 pts - 1mo ASA+Tica, 23mo Tica alone vs. 7988 pts - 12mo ASA+Tica or clopi, 12mo ASAalone

Event Rate (%)

Allcarse mortality (%)

Bonaca MP, et al. N Engl J Med 2015;372:1791-800

CAD w/o AF: COMPASS

24,824 pts with stable CAD, ASA vs ASA + rivaroxaban 2.5mg bid
: 1mo DAPT followed by
. ” ticagrelor alone for 23
months was not
- superior to 12mo DAPT
e followed by ASA alone in
=.Ie_'="'-'v< the prevention
;.nwlnjrnnh-dmw

of all-cause mortality or
MI 2 years after PCI.

Lo maintabed

MACE Bleeding

In patients with stable CAD, addition of rivaroxaban to aspirin lowered major
vascular events, but increased major bleeding. There was also a significant net
benefit in favour of rivaroxaban plus aspirin and deaths were reduced by 23%.

Connolly SJ, et al. Lancet 2018;391:205 n

Vranckx P, et al. Lancet 2018;392:940
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P2Y12 inhibitor monotherapy

SMART-CHOICE:

v 1495 (3mo DAPT + P2Y12 inhibitor alone) vs 1498 (12mo DAPT)
v Non-inferior trial (non-inferiority margin 1.8%)
v’ About 40% SAP and 60% ACS (including STEMI)
v’ Xience, Promus, Orsiro stent

v T7% clopidogrel, 19% ticagrelor, 4% prasugrel

Hahn JY, et al. JAMA 2019;312:2428

P2Y12 inhibitor monotherapy

SMART-CHOICE

[ 8] Landmark anatysis of com [1] anmark anatysis of bieeding
104 S
7 wroase
(95%.C1,
0 2241 38,
P19
# 5l
W HR, 1.14.(95% €I, 0.67-1.93); E HEL, 0.59 [95% 01, 0.34-1.01);
I Pe B3 H Pe 053
3 4 E
=
DAPT group
P2Y¥12 inhibitor group h /n:p-[_‘ - - ; ——
. _— cep - — .
R ——— PR P2V12 inhibitor group
0 ; - - . i e , . ,
0 ¥ 180 70 360 o 50 180 FE] 360
Time After Initiad Procedure, d Time After Initial Procedure, d
1498 171 1454 1436 1220 1438 1461 35 111 1
1495 1456 1430 1402 1202 1495 1456 25 1400 1198

resulted in non-inferior rates of major adverse cardiac and cerebrovascular events.
Hahn JY, et al. JAMA 2019;312:2428 (1]

Take Home Message

2] DAPT= £¢€ 9[8=7t 28{E HEE SR A 3~671 2t

t8

30 = 2731 ACS

complication0| 24 g

25} A| OFA |2l HCH= P2Y12 inhibitor EHE AR H0f Cfi 3t
f. £3| 2 7|2t SO DAPTE AHR3}1 0|Z0f P2Y12

inhibitor EF=AFE # 0| E=X| 20 H|3H H|ES3IC= SHS0| ERED UL,

DAPT duration2t £
C|

#y0| S7t=| 9
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Debates in secondary prevention of IHD

O JE(==2ih)

Residual Risk Reduction in Coronary Artery Disease:
Debates on Lipoprotein(a)

Sang—-Rok Lee

Cardiology, Chonbuk National University Hospital

Cardiovascular disease is the leading cause of death. Observational studies showed that low—
density lipoprotein cholesterol levels are positively associated with the risk of coronary heart
disease. The most widely used interventions are statins, but even with intensive statin therapy some
patients remain at significant residual cardiovascular risk. In addition, some people are intolerant
of statin therapy. In these circumstances, additional therapeutic targets or agents may be needed.
Today we will review the recent pros and cons evidences for forgotten parameter, lipoprotein(a)

(Lp(a)).
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A case report of
pulmonary embolism manifested as syncope
in 17-year old male patient
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Usefulness of Diastolic Dysfunction Score in
Predicting Long—term Prognosis
of Acute Myocardial Infarction Patients with
Preserved Ejection Fraction

Seok Oh, Sung A Bae, Kye Hun Kim, Hyukjin Park, Hyung Yoon
Kim, Jae Young Cho, Hyun Ju Yoon, and Jong Chun Park

(Department of Cardiovascular Medicine,
Chonnam National University Hospital, Gwangju, Korea)

Background: To investigate the usefulness of left ventricular diastolic dysfunction (LVDD) score

in the prediction of future major cardiovascular events (MACES) in acute myocardial infarction (AMI)

patients with preserved ejection fraction (EF).

Methods: Among 2,539 AMI patients from January 2012 to December 2015, a total of 1,374

patients with preserved EF and no atrial fibrillation were enrolled and were followed up for 3 years.
Four parameters which were used for the categorization of DD in the current 2016 recommendation
of American Society of Echocardiography (ASE) (septal €' { 7cm/s, E/e’ ) 14, tricuspid regurgitation
velocity ) 2.8m/s, and LAD ) 40mm) were used for DD scoring. The integer score was assigned
to each parameter as 1 point. The development of MACEs including death, recurrent MI, any

revascularization, or hospitalization due to heart failure (HHF) was evaluated.

Results: Study subjects were divided into 5 groups by the current 2016 ASE criteria; LVDD
score 0 (n=354), score 1 (n=496), score 2 (n=333), score 3 (n=139), and score 4 (n=52). During 3
years of clinical follow up, MACEs were developed in 271 patients; 142 death, 74 recurrent MI, 99
revascularization, and 32 HHF. MACEs were significantly increased as LVDD scores were increased;

MACEs in LVDD score 0 (n=43, 12.1%), score 1 (=73, 14.7%), score 2 (n=73, 21.9%), score 3 (n=51,

36.7%), and score 4 (n=31, 59.6%), (ptrend { 0.001).
On Kaplan—Meier survival curve analysis, MACEs
free survival was significantly lower as LVDD scores

were increased (Figure 1).

Conclusion: The present study demonstrated

that MACEs were significantly increased as
LVDD scores were increased in AMI patients with
preserved EF, Therefore, it is suggested that this
novel scoring system by using the current 2016 ASE
criteria for diastolic function evaluation may provide
comprehensive risk assessment and thus would
be useful in predicting upcoming CV events in AMI

patients with preserved EF.

Figure 1. MACE free survival according
to the LVDD Scoring System
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Long-term Clinical Outcomesin Angiotensin Converting Enzyme Inhibitor versus
Angiotensin Type | Receptor Blocker in Acute Myocardial I nfarction patients
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Abstract

Background: No reflow phenomenon is a consequence of reperfusion injury causing microvascular
obstruction and dysfunction in acute myocardial infarction (AMI) patients after percutaneous
coronary intervention (PCl). Angiotensin converting enzyme inhibitor (ACEI) is known to have
additional protective effects to microvascular dysfunction than Angiotensin Type 1 Receptor blocker
(ARB). The purpose of this study is to compare the long term clinical impact of ACElI and ARB in
AMI patients who developed no reflow phenomenon.

Methods and results: A total of 249 patients between November 2011 to June 2015, who devel oped
no reflow phenomenon after primary percutaneous coronary intervention that were registered in the
Korea Acute Myocardial Infarction Registry (KAMIR-NIH) were enrolled. No reflow phenomenon
was defined as Post Thrombolysis In Myocardia Infarction (TIMI) flow 0, I, Il. Patients were divided
into ARB (n=103) and ACEI group (n=139). The primary end point was major adverse cardiac events
(MACE) defined as cardiac death, non-fatal MlI, target vessel revascularization, ischemic stroke
during 2 years clinical follow-up. Secondary endpoint were any repeated percutaneous coronary
intervention and heart failure requiring re-hospitalization. In the baseline clinical characteristics,
proportion of ST segment elevation M| patients were higher in ACEI compared to ARB group (59.1%
vs. 73.4%, p=0.017). Proportion of patients infarct related artery TIMI flow grade 0,1 were higher in
the ACEI group (73.6% vs. 92.1%, p<0.001) Also, patients with three vessel disease were higher in
the ACEI group (10.0% vs. 20.1%, p=0.029). The total incidence and of primary endpoint MACE
were similar in ACEI group compared to ARB group (12.9% vs. 20.9%; HR: 0.54; 95% CI: 0.28-1.06;
p=0.072) in AMI patients with no reflow phenomenon. However, The incidence and risk of cardiac
death was lower in ACEI group (3.6% vs. 13.6%; HR: 0.25; 95% Cl: 0.08-0.75; p=0.013).
Conclusion: The present study resulted that the use of ACEI and ARB showed similar clinical
outcomes in AMI patients who devel oped no reflow phenomenon. However, the risk of hard endpoint
cardiac death was reduced in patients who were treated with ACEI. Further large scale multi-center

randomized clinical trials are needed for optimal treatment in patients with no reflow phenomenon.
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Basic Biophysics of the Cryoablation

Freezing Thawing Delayed

Cryoablation of AF

Apagtons

= Hypothermia : transient electrical block
= Ice Formation (extra & intracellular) resulting in direct cell injury
©Thawing : microcirculatory injury

= Post procedure cell injury : Necrosis & Apoptosis

g wa a - Whittacker DK. Ann R Coll Surg Engll. 1984;66:313
& e —v!!'q

Andrade JG, et al. Pacing Clin Electrophysiol. 2012;35:1162

20123:2:+:g2—6:| fﬁiﬁ:‘% Preserved Extracellular Matrix and
My 2N XA 2 Endothelium Integrity

Minimal thrombus Endocardium intact Disrupted endocardium Thrombus present

T

Cryoablation of Atrial Fibrillation

ol%H Yl
Uzt
ol 2 4
’ Fibrosis Complete ’ Well demarcated ’ Hemorrahge still present ’ Fibrosis started
o yp— Cryoablation at 1 week (dog)
& SNy

RF lesion at 1 week (dog)
70°C 50W 60sec
Khairy P, et al. Circulation. 2003;107:2045

“ o) -75°C 1 x 4min
# ot m“—‘?’j * I

Traditional Point-by-point PVI using RFA

Cryo ablative effects

© Technically challenging

© More complex due to require navigation and mapping systems
© Challenging to achieve consistent catheter stability

1’ !

1| RF 1 1 RF Ablative effects
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P re— 2Bt Avitall B, Kallinski A. Heart Rhythm 2015;12:2195
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Time line of cryolesion injury
from acute ablation damage to chronic effects and healing

Fibrin stranding, capillary

. . Fibrotic, regular
Vesselrupture, ingrowth, sharp lesion

edema, necrosis demarcation ringed with scattering of
’ . logical cell: b small and
hemorrhage immuno! ogl.ca cells suc medium blood
as neutrophils o
vessels.
Within 2 N, 24 12 Weeks and
m 1 Hour 1 Week
Ablatio Days Weeks gl
Inflammation: Dense with: collagen and
Immune cell capillaries, fat and immune Completion of
infiltration. infiltrate. Small blood Healing
thrombus, vessels evident in periphery
ischemia, edema with mild to moderate
fibrosis

Avitall B, Kallinski A. Heart Rhythm 2015;12:2195
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PVI with cryoballoon ablation

& Obtain pulmonary vein isolation with a continuous lesion rather than
multiple, discontinuous energy deliveries
» Reduce the complexity

» Reduce recurrence of PV reconnection

& Reduce the risk of complications
« thrombosis, collateral damage

» PV stenosis, esophageal injury

& Improved procedural tolerance

& &y

Cryoballoon Ablation of Atrial Fibrillation

© EU approval of Arctic Front cryo-balloon in July 2005
© FDA approval in US
» Dec 2010 for Arctic Front
* Aug 2012 for Arctic Front Advance (homogeneous cooling system)
» Nov 2018 for Arctic Front Advance ST Pro (improved visualization of TTI)

AFA AFA-ST
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CryoConsole Cardiac Cryoablation System

L4y L]

ARCTIC FRONT CARDIAC CRYOABLATION
CATHETER SYSTEM

Product Specifications
© Size options for the cryoballoon : 23mm, 28mm

Ordering Information
Order Number

= The size can be chosen according to the anatomical
characteristics of PVs.

Catheter Specifications.

size

= The 28mm cryoballoon is preferable because it avoids common

complications that can occur when the balloon is deeply seated in
PVs.

8 0 o u i Q -
(@ @

L4y L]

Cryoballoon

1. Guide wire lumen. Facilitates injection of contrast to confirm occlusion of
the vein. Placement of the guide wire through the lumen helps direct the
catheter to the targeted vein.

2. Outer balloon. Safety feature to contain the refrigerant in the unlikely S \ e
Inner Batoon

event that the inner balloon is compromised. The outer balloon is

maintained under constant vacuum. Guide Wire Lumen
3. Inner balloon. Refrigerant is delivered into the inner balloon and \/‘
vacuumed back into the console to achieve the freezing process. \
Achleve™ Injection Tube
4. Pull wires. Help deflect the catheter 45 degrees in either direction. R

5. Thermocouple. Monitors the temperature of the vaporized refrigerant.

6. Injection tube. Refrigerant is distributed toward the inner balloon surface

through the injection tube.

& S
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FIRE AND ICE Trial Primary Endpoints
Cryoballoon Met Non-inferiority Efficacy Enl(;¥oint : STOP-AF PAS 3 YEAR DATA

TRIAL DESIGN & METHODS (NCT01490814)

FREEDOM FROM RECURRENCE

F pective, 1:1 i iority study (762 patients from 16 sites in 8 countries) compared efficacy and safety of PVI using Cryoballoon vs. Radi
ofrequency (RFC) ablation with CARTO® 3D mapping systemin patients with PAF. oo | At a mean follow-up of 2.9 + 0.6 years:
100%

Primary Efficacy Endpoint: Time to first documented recurrence of AF>30s/AT/AFL, prescription of AAD, or repeatablation. : Freedom from repeat ablation: 80.9%
Z 100% SHORTER, MORE CONSISTENT* PROCEDURE TIMES IN so% H Freedom from AF: 68.1%
= PO — . !
i \ CRYOBALLOON GROUP g i Freedom from AF/AT/AFL: 64.1%
> 80% : H H
] Measurement RFC P-value™ & “* :
g (minutes) (n=376) M 5 !
> 60% & H
3 — 2o H
g Time™* 140.9 +54.9 124.4 £39.0 <0.0001 § H
£ 40%| - - H
2 LA Dwell Time™ 108.6 +44.9 923+ 314 <0.0001 20% | 3-manth blanking perlod
. s Arctic Fromt '
£ 20%]| = Ancticrront Advance '
I * # ¢ ThesmoCoon/Trmwokook $F Fluoroscopy Time 16.6 + 17.8 217 + 139 <0.0001 H
H  ThtssnoCocn SuARTTOUOH % '
: o% T T T T y
“ 200 00 | o | so | 1000 * Standard deviations in forall three pr indic 0 v = g . . -

Number at Risk Davs Snce Procedure ‘a'n'n_?sr:ore consistent times with less variation from the mean. Months from Crycablation Procedure
Arctic fromt 90 SE 42 36 32 30 24 21 15 ® *** Protocol required 30 min. waiting period after last application to assess PV isolation. Number st o teom AR
Asctic Front Advance 279 251 183 151 128 99 76 45 35 19 4 o - . -

TwmmcCoo/TuismoCoos $F 204 260 187 151 121 104 84 54 42 23 10
TwawoCoow SwanTowon 93 90 S5 40 28 15 9 4 2 1

& i Kuck KH, et al. N Engl J Med. 2016;374:2235-2345 o o
» L S » L SRS

FIRE AND ICE CIRCA-DOSE

A Primary Efficacy End Point

100 ' . = To evaluate the safety and efficacy of:

g0 | Hazard ratio, 0.96 (95% Cl, 0.76-1.22)
[ i P<0.001 for noninferiority .
&‘E 804 ! « Second-generation Cryoballoon vs.
:é. _ ;g‘ Contact-force Irrigated Radiofrequency

R 7 90-Day ) .
E ‘f;; s0-{blanking REC Catheter Ablation for AF (CIRCA)
£$ 4] period 35.9% e
gw 1 — fyosaticon « DOuble Short (2-minute) vs. Standard (4- 5
2 34 i -g - \
k] 204 1 minute) cryoapplication Exposure (DOSE)
& o —) ‘
0 T T T T J
0 200 400 600 800 1000
P» 2 4

Days since Procedure

No. at Risk (r )

Cryoballoon 374 338 242 194 165 132 107 70 57 34 12
RFC 376 350 243 191 149 118 93 58 44 25 12

-@ !‘ﬁ‘!ﬁ?" Kuck, et al. N Engl J Med 2016;374:2235-2245 @ mhﬂ?"

FIRE AND ICE CIRCA-DOSE - patient Flow EH RAV

RHYTHM ATION

B Comparison of Catheters

1009 First-generation cryoballoon | 153 put P |
904 | —— Advanced-generation RFC -
80 ' ===+ First-generation RFC ‘

—— Second-generation cryoballoon

7 90.0ay
60-{blanking

Patients with Primary Efficacy
Event (%)
3

| period - 346 patients rancomized |
404 1
04 | v v
204 E 115 randomized to CRYO-4 " 116 randomized to CAYO-2 |

T T T T
0 200 400 600 800 1000

Days since Procedure

0Death
1 Protecol volason

14

14

completed study completed study

No. at Risk

First-generation cryoballoon 90 83 S8 42 36 32 30 24 21 15 8

Second-generation cryoballoon 279 251 183 151 128 99 76 45 35 19 4

First-generation RFC 284 260 187 151 121 104 84 54 42 23 10 .. 28t ek .

Advanced gl‘l\t"dhu" RFC 93 90 55 40 28 15 9 4 2 1 0 | 115 included in primary analysis " 115 included in peimary analysis II 116 mcluded in primary aralysis
[ W" Wy Kuck, et al. N Engl J Med 2016;374:2235-2245 amw
aﬂrb .-..-m ’ 9 ’ ap b Aq.‘g

54 55
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EHRA 0

THE EUROPEAN HEART
RHYTHM ASSOCIATION

CIRCA-DOSE - Procedural Characteristics

CF-RF CRYO-4 CRYO-2
(n=115) (n=115) (n=116)
General Anesthesia, n (%) 79 80 79
(68.7%) (69.6%) (68.1%)
Echocardiography - intracardiac/transesophageal 9/62 16/49 16/54
164.5* 143.0 130.5t

Procedure duration, in minutes (144.3, 198.0) (124.0, 165.3) (110.3, 156.0)

143.0* 116.5 104.5%* _

(120.0, 174.3) (104.0, 143.0) (92.25, 130.8)

Left atrial time, in minutes

Fluoroscopy time, in minutes o 17.2 19.0
(2.3,8.2) (8.1, 26.8) (8.9, 24.8)
Median freezing temperature, in degree Celsius (_533’7:21_0] (-503?229‘0)
42.0 39.0

Time to isolation, in seconds

(29.0,57.5)  (27.0, 56.0)
*P<0.001 vs. CRYO-4 and CRYO-2, **P<0.001 vs. CRYO-4, tP=0.002 vs. CRYO-4.

& E5iEey
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THE EUROPEAN HEART
RHYTHM ASSOCIATION

Primary Outcome

freedom from any atrial tachyarrhythmia (AF/AFL/AT) after a single ablation procedure

100 Il
Blanking %
period '\

3 o AN
< voAy
T )
2 g
13 L=V
3 %7 e S $3.9% CF-RF
2 o L 52.2%CRYO-4
& 51.7% CRYO-2
E 40+
3
>
w i PO.66= CRYO-4 vs. CF-RF

204 tP=064 CRYO-2 vs. CF-RF

I P=098 CRYO-4 vs. CRYO-2
CRYO-2 CRYO4 CF-RF
0 T T T T
0 3 months 6 months 9 months 12 month:

cr.RE s ™ P4 “

CRYO4 "s 4] 62 4

CRYO-2 e r LX) a2

& E5iEes

EHRA 209
Secondary Outcome AV |

RHYTHM ASSOCIATION

Median atrial fibrillation burden (percentage time in AF) pre and post ablation

w

<

&

2 Median reduction in AF

E" burden compared to baseline

£

g 99.34% 99.93% 98.40%

a (67.76, 100.00) (65.31, 100.00) (56.24, 100.00)

P=0.55 CRYO-4 vs. CF-RF

P=0.52 CRYO-2 vs. CF-RF
. P=0.16 CRYO-4 vs. CRYO-2

CF-RF CRYO-4 CRYO-2

Pre Post Pre Post Pre Post
AF Burden 1.57 0.00 an 0.00 1.48 0.01
median (IQR) (0.08, 16.09) (0.00, 0.11) (0.22, 13.78) (0.00, 0.24) (0.09, 9.17) (0.00, 0.34)
PR T
&
shie Wb = PN

aririninannnnnnnnInnn iy

CIRCA-DOSE - Conclusions

© PVI performed by advanced generation cryoballoon or by contact-
force guided RF results in comparable freedom from recurrent atrial
arrhythmia

© The stark contrast between the primary endpoint (time to first event)
and the reduction in AF burden highlights the need to re-appraise the
optimal AF ablation study endpoint.

© Efficacy is not compromised by using a shorter cryoablation duration

& &SN

Stepwise PVI procedure overview

@ Pre-procedural imaging (CT or MRI) : anatomic considerations

& Vascular access

o Transseptal access : single, low/anterior, low/middle, & 2t2IC} (?)

@ Anticoagulation protocol : ACT = 300 seconds

& PV Angiogram

© System insertion

© Assess pre-ablation PV electrogram recording — Good sealing (leakage)
< Ablation

© Temperature monitoring/Diaphragmatic motion (esp. right PV ablation,
phrenic pacing in SVC)

& E5iWes

Cryoballoon and Achieve mapping catheter
workflow

1. Access . Inflate and
targeted ) ‘ position
vein -

. Occlude 4 4. AssessPVI
and ablate % 7 s
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Sequence of vein ablation order Good Sealing

© Occlusion Score : Grade 1 Very poor (immediate rapid outflow from
the PV) to Grade 4 Excellent (full retention of contrast media without
visible outflow)

© Freezing time : time taken for the balloon to cool to -40°C at 60
seconds, -30°C at 30 seconds

© Nadir temperature (<-55°C, -35°C for inf, -40°C for sup at 120s)

© Thawing time : time to zero (10 seconds)

Neumann T, et al. JAm Coll Cardiol 2008;52:273-278

o o W o Ghosh J, et al. Heart Rhythm 2013;10:1311-1317
CryoTherapy and Thawing System alignment to optimize contact

CryoTherapy o [ CryoTherapy

CryoAblation - Thawing

Arctic Front® ADV28

© System alignment is key to obtaining vein occlusion

© Achieve — Cryoballoon — Flexcath all in alignment

o If using fluoroscopy, check system alignment in RAO and LAO

.
| — o NSO

@ If using ICE, ensure sheath is in view with the plane you are imaging

& E5iEes & E5iWes

Proximal Seal Technique to verify proximal

Parameters for durable ablation ballooh bosition

During Ablation | After Ablation s e ¢ - © Staying antral and minimizing forward

’ "\\/ i\}:ﬁ‘/ \\-/ pushing can maximize distance between
[e)

Before Ablation

=\ balloon and collateral structures

|

i| / / = Obtain occlusion (A-C), Slow retraction
| 7..400C / / | of the balloon while injecting contrast

' ° w6 7 until small leak is observed (D),
|

I

|

‘A v ke ~_ }_j"‘ beginning of cryoablation (E), immediate
FEE N5 \\C \”‘j\-'::- increase in balloon volume and pressure

cecnmin | eliminates leak by volume increase or by

/ / slight balloon advancement (F)

o m‘*"a‘“‘ Wil et al. Heart Rhythm 2018:5:1348-1 - """a"" Casado-Arroyo, et al. Heart Rhythm 2013;10:1318
@ﬂl& mno-?’“. e, Gt ea Yt AT EIIHEE &NID m“—-?.’q‘.




. © Hockey stick technique

© The Achieve is placed distal
in an early branching inferior

pulmonary vein for stability

.
A
4

& Sy

Hockey Stick Technique

Watermelon Seed Technique
Considerations if occlusion is not gossible

Modified Hockey Stick Technique

o ey

Modified Hockey Stick Technique

@ ey

Acute PVI using a TTI of < 60 seconds

Table 1 Summary of studies examining acute PVI by using a landmark TTI of <60 s

No. of patients with TTI <60 s predicts durable PVI

Study repeat ablation TTT in reconnected PVs (s)  TTlin durable PVI (s) P Sensitivity (%)  Specificity (%)
Ciconteetal’™™ 29 71.4 * 18.8 42.3 x27.2 <.001  86.7 86.2

Aryana et al’ : 71 67.6 = 19.7 39.1 =117 <.001 833 83.2

Ciconte etal™™ 26 71.1 L 20.2 50.2 ~ 32.9 .030  Not reported Not reported

PV = pulmonary vein; PVl = pulmonary vein isolation; TTI = time to isolation.

om Su W, et al. Heart Rhythm 2018;15:1348-1355




Cryoballoon dosing algorithm AD-Balloon Study

- ) ~
TT1260 sec TT1>60 TTicannot Randomization '\IM“II/\
- But <90 sec be measured
Stop and AD group (n=55) Non-AD group (n=55)
Stop and
TT14+2 min TTI+2min reposition the o) Freeze cycle for PVI Freeze cycle for PVI

cryoapplication Trial Arms

cryoballoon

+
Additional 3-minute freeze cycle

Assess PV

2 min second

exit/entrance .
cryoapplication

block

1 DE-MRI acquisition ‘

Route 1 Assess PV Assess PV DE-MRI 1 to 2 months after Cryoablation
used 51% of ablations exit/entrance exit/entrance
block block
. v
Route 2 Route 3 Follow-up [ Patients followed up to 1-year |

used 9% of ablations used 40% of ablations

& i SuW, et al. Heart Rhythm 2018;15:1348-1355 o o Miyamoto K, et al. Circ Arrhythm Electrophysiol 2019;12:6006989

Single vs Double Application AD-Balloon Study

© Entrance block with loss of PV signals within 120s (TTI) 10—, ' S e o |
o Temperature less than -40°C reached within 120s (TTT) " e o

B —  AD group e . § dranage. 0 (% s 1
% 90-day " ereseal infarcon, n (%) 0
1= —Routine - [P0 [P0 [P0 — £ 064 blanking Noa-AD group i i
-] —Single cryo z period e ey 266 106
E o8 el ’ ¢ 2 !
£ oe- P.0.742 - HR = 0,85 (9591, 0.29-2.54) E
E 07z 80% 2 1 Log-rank test P = 0.7 » ' 10X
= 04- . . . e ste, 0 (% 0 36 100
£ 73.9% (single) vs 71.4% (routine) 00l =% ~ . - . L
K- a0 ! - - - -~
& 1 s Ar Y LRLE 1018 04-25 1.
2 2 0 %0 180 270 60 O ! 1 ! . |
2 Nussber o riak 2 yRorOUity s 1.00
) o D pow s % . [T
0 3 6 9 12 Noo AD grop s s s “ ath, 0 (%
Time to first arrhythmia (months) o 1
Rodine Sngecryo| Routne Singlocryo | Rouine  Segle cryo

BASELINE & MONTHS 12 MONTHS.

WNOAF WPXAF ®PERS AF

After 12 months, 75.0% (single) vs. 77.9% (routine)

amﬁm Mortsell D, et al. Europace 2018;20:1598-1605 amﬁg Miyamoto K, et al. Circ Arrhythm Electrophysiol 2019;12:e006989

Single vs Double Application_compiications Balloon Thawing Considerations

Complication Routine  Single P-value o Be prepared for Vagal response
(n=70) cryo . . .
(n=69) « Have pacing catheterin place and recording system prepared
"""""""""""""""""""""""""""""""""""""""""""""""""""""" « More frequently observed during thawing of left P\V’s upon balloon deflation
Stroke, n (%)* 1(1.4) 0 0.99
Transient ischaemic attack, n (%) 0 1(1.4) 0.99 © Observe the time it takes to thaw
Tamponade, n (%) 104 0 0.99 « Longer times may be good indicators of occlusion
Pericarditis, n (%) 1(1.4) 0 0.99
Phrenic nerve paralysis,n (%) 4 (5.) 1(1.4) 037 © After automatic balloon deflatioin (+20°C) the catheter may still be adhered to
Ulcus/dyspepsia, n (%) 1(14) 0 0.99 tissue
- b
Gastroparesis”, n (%) 104 0 0.99 « Ensure balloon temperature has returned to baseline prior to system manipulation and
PV stenosis, n (%) 0 0 NA q A A
" use visualization to ensure catheter moving freely
Any complication, n (%) 9(12.9) 2(29) 0.03

am&, Mértsell D, et al. Europace 2018;20:1598-1605 3 D4y 9 GhioshlhletlalihbieamiRivio205 1018 gl S (17
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Ablation reminders Transient Phrenic Nerve Injury

= Do not inflate or ablate with the cryoballoon inside the PV A
© Ensure the Achieve is leading with system manipulation to minimize risk of perforation iy v by —— e ——

= Cryoballoon position should be as antral as possible va & e . .

« Utilize the Proximal Seal Technique
= Utilize multiple views for visualization to ensure system alignment L 7= ) N 5=
©Be prepared for vagal responses o ) e TiL . »rie =

= Consider segmenting approach if unable to obtain full occlusion P S P PPN

« Ifisolation not possible with cryoballoon, consider Freezor MAX or other focal catheter for touch-up

am—“n’ Qmﬁ,& Jin ES, et al. Korean Circ J 2018:48:114-123
- d - d

Ablation reminders Minimize the Risk of PNI

© Seek complete or best possible occlusion © Quick detection of impending palsy can optimize quick phrenic recovery

- Utilize balloon to segment the PV if occlusion not possible © Avoid use of paralytics — Communicate plan to team

q q 5 q q o iti — ili i i
© Maintain balloon occlusion pressure manually until cryoadhesion Ensure antral cryoballoon position — Utilize Proximal Seal Technique

o Pace/Monitor the PN during ALL right sided PV ablations (standard method)
« Pacing catheter above level of cryoballoon (SVC or R subclavian vein)
© Do not pull on the Cryoballoon during the freeze « Settings: > 10-20 mA, Interval 1,000-2000 ms

occurs - approximately 30 sec

©Don't leave the deflated balloon inside the sheath for longer than the © Consider using an adjunctive method(s) for phrenic nerve monitoring

ACT time © Stop ablation at first signs of PN impairment— Immediate balloon deflation

& i wm e @ ey

Transient Phrenic Nerve Injury with cryoballoon Compound Motor Action Potential (CMAP)

Baselne CMAP Decrease in CMAP  Phrenic Nerve Recovery
during Freeze Palsy

PN palsy is an important and serious

complication of AF ablation - * - -
A
Observed with all technologies of AF peasct L"“1// A—N A
ablation, but more common with a . __,v — - . .
balloon based technologies v
- [N, A N e

Mechanisms

+ Wedging or exerting force to direct the
balloon into the RPV for complete PV

occlusion can distort the anatomy and
decrease the distance between the RPV
and the right PN

CMAP Amplitude (mV)
o

+  Smaller balloon increases the risk.

oos t‘ m

Balloon position and nadir temperatures

O PN l0mA @ P capture 3o @ P corns S0mA @ o PN capt

are important controllable factors.

: LY Squara F, et al. Circ Arrhythm Electrophysiol 2014;7:561-562
& &

0 M 6 % 120 150 180 20 240
Ablation Time (sec)

Lakhani M, et al. Heart Rhythm 2014;11:369-374
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Mitigating the risk of complications

Male 6 Common PV 0
Age (years) 54.7 Procedure time (min) 149.6
i . . i DM 1 CB freeze number 9.6
Always stay outside of the right-sided veins
Phrenic N Ini Actively monitor PN function during ablation of all right-sided veins (CMPA HTN 3 LSPV (n) 1.6
renic Nerve fnjury & Palptation) HF 0 LIPV (n) 23
Stop ablation immediately at first signs of diaphragmatic compromise Stroke/Embolism 0 RIPV (n) 77
Esophageal Injury Use appropriate strategies to minimize risk of esophageal injury Ml 0 RSPV (n) 1.6
Pul Vein St . Maintain antral positioning of the cryoballoon Prev. FCI/CABG 0 LSPV TTI (Sec) 43.8
uimonary Vein Stenosls g hot inflate or ablate inside the pulmonary veins PAF 3 LIPV TTI (Sec) 33.2
Strok dTIA Follow a standard anti-coagulation protocol RSPV TTI (Sec) 40.0
roke an Minimize the risk of air emboli CHA,DS,VASC 07 RIPV TTI (Sec) 39.0
Do not manipulate or pull on the system while adhered to cardiac tissue LY E'F o 2l auiziel) tim'e (_SEC) . 13587
Tamponade Always lead with the circular portion of the Achieve when advancing or LA diameter (mm) 43.7 Fluoroscopic time (min) 100.8
manipulating the cryoballoon LA VI (ml/m2) 41.3 Any complications 0
7 bl B B 7 Okt 2 B
Summary Summary
© PVI can be done safely and efficiently using a cryoballoon o Effective in isolation of pulmonary veins and a comparable
technology with similar efficacy as RFA. alternative with a ‘single-shot’ technique
© Good seal and TTI are important for durable lesions. o Safe procedure with lower risk of thermal injury and PV
o Permanent phrenic nerve palsy is uncommon, but can be stenosis compared to RF ablation
devastating. Careful real-time monitoring of phrenic nerve injury © Short procedure times compared to RF ablation

is essential to minimize phrenic nerve injury © Could be an ideal procedure for PV/antral based PAF

b bl N B B Okl B B
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Conditions with increased LV mass and thickness

MEMO

Condition  Age at Presentation 1St and Clinical g oo iography  ECG Profile CMR LGE Biopsy
(Cardiac oxalosis ~ >20 yrs Juvenile urolithiasis ical i or normal Increased myocardi Intra- and
] ] - ] - and nephrocalcinosi e in LV and RV wall QRS complex volta um attenuation on C lar deposition of oxa|
s thickness; patchy, e ge, complete heart T late crystals without
chodense speckled block concomitant inflam
reflection; normal E mation and necrosis|
F
L] Mucopolysaccharid 124 yrs (median, 1 Variable depending Asymmetrical septal Increased or decrea ‘Swollen myocytes w|
loses 0yrs) on subtype, coarse fhypertrophy, mitral - sed QRS complex v ith clear cytoplasm
acial features, delay and/or aortic valve s oltage, malignant ar due to accumulation
ed mental developmtenosis or insufficie rhythmia of mucopolysacchar|
ent, skeletal deformincy, normal EF ides within lysosom
ties, corneal cloudin es

Restrictive — infiltrative cardiomyopathy

g, hepatosplenome
galy

Differential diagnosi

s
Hypertrophic cardi 17-18 yrs
lomyopathy

Maybe asymptomati Asymmetrical hyper Increased QRS com Patchy, midwall, jun Myocyte hypertroph
c, dyspnea, angina, trophy, small LV cav plex voltage, pseud ctions of the ventric y, myofibrillar disarr
syncope, sudden de ity, LVOT obstructio o-delta wave, giant ular septum and RV ay, and interstitial fi

ath n, normal EF T-wave inversion brosis
Hypertensive heart Adults History of hypertens Symmetrical increas Increased QRS comNo pattern, predomi Enlarged myocytes
disease ion ein LV wall thickr I ific ST nantly i with enlarged or rep
s, mild LV dilation, n -T-wave changes ~ al licated nuclei
ormal EF

J Am Coll Cardiol. 2018;71(10):1149-66.

Conditions with dilated and infarct LV

Condition Age at History i ECG CMR LGE Cardiac Biopsy
'Sarcoidosis Young adults Congestive heart fa Variable wall thickn Infrahisian block, at Patchy, basal and | Noncaseating, mulfi
ilure ess, focal or global ypical infarction pat ateral LV walls  nucleated giant cell
hypokinesis, LV antern granuloma surroun
eurysm ded by band of den
se collagen fibers
<30years | Nosymptoms Medical history Primary/idiopathic: Therapy is directed egener disease Young adults Chronic upper and | Regional hypokines Atrial fibrillation, atri Diffuse, midwall  Vasculitis with necr
0t | ot | Emardonom | crdomocadat oo | o especc e sy, el st v ok
(s ¥ A MRI AR e underlying disease infections on, mi , LV sy atypical infarction p us inflammation
to genetic symptoms S e etiologies and to: stolic attern
abnormalities) FDG-PET imaging disease Hemochromatosis Hereditary hemochr Hereditary hemochr Dilated LV with glob Supraventricular arr Iron deposits within
Ovar time Cardiac Releve congestive omatosis: >30 yrs i omatosis: liver func al systolic dysfuncti hythmia, ventricular the myocyte
L catheterization nmen, older in wo tion abnormalities, on conduction abnorm
>y leaca to heaxt. [l e S| (Loop ciuretics, men; secondary he weakness and leth alty is rare
of age ailure that | Endomy. Amyloidosis Sodium and fluid mochromatosis: an argy, skin hyperpig
SRR Sarcoidosis restriction) y age mentation, diabetes
symptoms of: Important Hemochromatosis mellitus, arthralgia,
Exercise to rule out A Rhythm control impotence in men;
intolerance Hypertensive Sl with the use of secondary hemochr
: heart disease Carcinoid heart disease | antiarrhythmic agents omatosis: hemolytic
yspnea i o e e e anemi, multiple bl
Fatigue cardiomyopathy diseases such as atrioventricular 00
Arrhythmias e Fabry disease sequential pacer
B pericarditis Radiation induced implantation
extremity High output Metastatic malignancy Heart
edema heart failure Iron overload transplantation

J Am Coll Cardiol. 2018;71(10):1149-66. J Am Coll Cardiol. 2018;71(10):1149-66.

Gross finding

Conditions with increased LV mass and thickness

History and Clinical

condition  Age at Presentation Echocardiography ~ ECG Profile CMR LGE Biopsy

Cardiac amyloid 30 yrs Heart failure sympto Symmetrical increas Decreased or norm Global, diffuse, pron Myocyte atrophy, a
ms, nephrotic syndr e in LV and RV wall al QRS complex vol ounced in subendoc myloid replaces nor
ome, idiopathic peri thickness, dilated L tage, pseudoinfarcti ardium; RV and LV mal cardiac tissue
pheral neuropathy, Aand RA, granular on in inferolateral le walls
unexplained hepato appearance of myo ads
megaly cardium, pericardial

effusion, decreased
EF in advanced cas

es
Fabry disease Male: 11 + 7 yrs; fe X or normal Focal, midwall, infer Enlarged myocytes
male: 23 + 16 yrs mpaired sweating, s e in LV and RV wall QRS complex volta_olateral wall with clusters of conc|
kin rashes thickness, normal E ge, short or prolong entric glycolipid (my
F ed PR interval elinoid bodies) withi
n lysosomes
Danon disease <20 yrs Heart failure, skelet Very thick LV (20-6 Increased or normal Subendocardial, do Sarcoplasmic vacuo
al myopathy, mental 0 mm), RV may or QRS complex volta es not correspond t lization, focal storag
retardation may not be thick, de ge, short PR interva o perfusion territory e of PAS-positive m
creased EF | (delta wave) aterial, myofibrillar d
isarray
Friedreich ataxia 25 yrs (range 2-51 Gait abnormality _ Increase in LV sept Normal QRS compl Nonspecific
yrs) al and posterior wall ex voltage, ventricul

thickness, normal E ar tachycardia
F

J Am Coll Cardiol. 2018;71(10):1149-66.

J Am Coll Cardiol. 2018;71(10):1149-66.
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Associated arrhythmia

m AV Conduction disturbance
m Atrial tachycardia/Flutter/Fibrillation

m Ventricular tachycardia/Fibrillation

Scar related reentry

Coronary

Reentry in the Border Zone
of a Myocardial Infarction

Heterogeneous Central Fibrosts

Border Zone

Scar related reentry

The Journal of Innovations in Cardiac
Rhythm Management, 2 (2011), 187-190

-

Z¢al. 60/M palpitation, dyspnea
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ECG after cardioversion
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MEMO Chest CT MEMO

Cardiac MRI
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MEMO

PET scan - sarcoidosis
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MEMO

Update in clinical
indications of TAVAR

Update in Clinical
indications of TAVAR

2019.9.21

“%

ok

Basic Concept : Too Simple !

b

D

s

i
\

p 1 "N
| & '&-5
0.\

Trans-Femoral Artery

L
=22 Early TAVR Pioneers MEMO

- Hening Rud Andersen- - Philipp Bonhoeffer-

1989: First porcine implant 2000: First human implant
—— (RV to PA conduit)
- L ULT
o {- e |
|
H
<%z« April 16, 2002; FIM-TAVI, Trans-septal
Valve Deployment
15 min Post-TAVI
 ceeeeeEEEEEE—————————————————————————— ]
Oct 2011- FDA Approval :
A Iong road Non Surgical Patients (PARTNER B)

CERCEICR (N -2V O ct 2012- FDA Approval:
R CETCN o) Nele) [ =1 )8 High Risk patients (PARTNER A)

10 Years from FIM ar 2014- FDA Approval:
Thousands of patients igh Risk patients (CoreValve)

enrolled in feasibility and | commercialization |
post-market registries Y4 /|
F.I.M. THV implantation
79
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:%z«  Good Patients, Excellent Results

PCI Wﬁm
TAVR M

> 10 years ?2020

. 5year Outcomes for TAVR vs Medical Tx
Patients with inoperable severe AS

All-cause mortality Cardiovascular mortality

[ T—— ;) P TS —
Tave g Wt g

TAVR improved 5-year clinical outcomes compared to medical therapy

Kapadia et al. Lancet 2015;385:2485-91
|HE —
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:g-fégTwo-year Outcomes for TAVR vs sAVR

Patients with high surgical risk
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Higher survival rate in TAVR compared to SAVR was sustained at 2 years
Reardon et al. J Am Coll Cardiol 2015;66:113-21

MEMO

... What about the lesser risk?

cande
ae

* Mortality will be lower than AVR
* Morbidity will be less

* Recovery will be quicker

+ Patients will want it

L L
en@on
o009

ae

Intermediate Risk AS
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PARTNER 2a - Balloon Expandable

All-Cause Mortality or Disabling Stroke

A Intention-to-Treat Population
so Hazarg ratio, 0.89 (95% C1,0.73-1.09)
1004 P=0.25
gz
[
> £
iz
)
£z
s 3
=3
3o
S
Months since Procedure
No. at Risk
TAVR 1011 918 901 870 842 825 811 801 774
Surgery 1021 838 812 783 770 747 735 77 635

Leon MB NEJM 2016;374:1609-1620

|HE N -
L - -
s, TAVR Guidelines (2017)
"ande
o The New AHA/ACC Focused Update
2017 AHA/ACC Focused Update of the 2014 AHA/ACC Guideline for
the Management of Patients With Valvular Heart Disease
A Report of the American College of Cardiology/ American Heart Association
Task Force on Clinical Practice Guidelines
Severe AS C
Symptomatic
(stage D) (I
I I ] 5
Low surgical |intermediate surgicai High surgical Prohibitive surgical
risk risk risk risk
(Class 1)
Epub ahead of print, Mar 2017 Circulation
-
L
L 1]
se@as
LA Ll 1]
oo
Low Risk AS
- |

~
NOTION-Denmark RCT
MEMO
TAVI sAVR
CoreValve 2009-2013 n=145 n=135 P value
Age (yr) 792 + 49 79.0 + 4.7 0.71
Male sex (%) 53.8 52.6 0.84
STS Score 29+16 3.1+£17 0.30
STS Score < 4% (%) 83.4 80 0.46
NYHA Il or IV (%) 48.6 45.5 0.61
Logistic EuroSCORE | 8.4 +4.0 89+55 0.38
Primary Outcome (ITT) :
TAVR 13.1% vs. sAVR 16.3%
composite of all cause of death, stroke or Ml at 1 year
JACC 2015;65:2184 & PCR 2016
- —
s
:222: NOTION- 5 Year FU
el
Composite Primary Outcome : All Comers
2 o] om
N
d o Poids g '.;H_g_,_’—'/ 1
-mF- ' "-IM'I_II : '
STS <4%
o
B | Pk fagid) « D51
s —
o —
|
e . : :
- Yous Pos-Procesure
Thyregod et al. Circulation 2019;139:2714
|
[
e
en@ow
*ande
el
Low Risk AS : Real RCTs
 ceeeeeEEEEEE—————————————————————————— |




:: The PARTNER 3 Trial -

- The PARTNER 3 Trial S

MEMO

Baseline Patient Characteristics

The NEW ENGLAND %o ormean £5D
JOURNAL o MEDICINE Vascutar Discase (N2456)  (No43) CoMorbidities (No4%6)  (Neds)

Age (years) 73.3+5.8 73.6+6.1 Diabetes 31.3% 30.2%
i s MayY 2, 2019 or R e Male 67.5%  71.1% COPD (any) 5.1% 6.2%
BMI — kg/m? 30.7 £5.5 30.3 +5.1 Pulmonary Hypertension 4.6% 5.3%
Transcatheter Aortic-Valve Replacement with a Balloon- STS Score 19507 1.9+0.6 Creatinine> 2mg/dL 0.2% 0.2%
Expandable Valve in Low-Risk Patients NYHA Class 111 or IV* 313%  23.8%  Frailty (overall; > 2/4+) 0 0
M jali. M. Russ. . Kapadia, S.C. M srie sher Coronary Disease 27.7% 28.0% Atrial Fibrillation (h/o) 15.7% 18.8%
S - ' Prior CABG 3.0% 1.8%  Permanent Pacemaker 2.4% 2.9%
. ‘ ‘ o o : o Prior CVA 3.4% 5.1% Left Bundle Branch Block 3.0% 3.3%
Peripheral Vascular Disease 6.9% 7.3% Right Bundle Branch Block 10.3% 13.7%
*p =0.01

Mack MJ etal. N Engl J Med 2019;380:1695
 ceeeeeeeeeeeee——————————————————————————

:.f;. The PARTNER 3 Trial
Results

Low Risk ASSESSMENT by Heart Team ™ ) ) ' )
(sTs<4%,TFonIy) ,;_ I\... 1 :-..‘.I.‘...Irpl. : -:--I.In-.- 1-are I.:., 20y Hhazard rann D41 (% 01 00401
: e P =l ES
1:1 Randomization Pl "/ i A
(n=1228) § o df ~ r . we
S B s S = ———
TF - TAVR Surgery i TR T [ R : -3 P L R o
(SAPIEN 3) (Bioprosthetic Valve) Ll i 4 " 2
CT Imaging Sub-Study (n=200) 4 i e e
(n=100 ) ¢ J u } 13 L] |
Actigraphy/QoL Sub-Study (n=200) Actigraphy/QoL Sub-Study (n=200) — Moathy since Procedure Manths since Procedure
Viv(Ava"dm) “n.-.l". a am L '} " a ack e % s s an an .
PRIMARY ENDPOINT: {n=100] TR a4 W
Composite of all-cause mortality, all strokes,
or re-hospitalization at 1 year post-procedure Primary Endpoint All-Cause Mortality

Follow-up: 30 days, 6 mos, 1 year and annually through 10 years

Mack MJ etal. N Engl J Med 2019;380:1695 Mack MJ etal. N Engl J Med 2019;380:1695
 ceeeeeeEEEEE—————————————————————————

L -
. -
::*2c The PARTNER 3 Trial *c. The PARTNER 3 Trial
Study Flow and Follow-Up Results
1520 patients with severe symptomatic AS at low surgical risk ) € 4]
consented between March 25, 2016 and October 26, 2017 at ::. ’ | nnand pulle, 0.2 9 15100 4 042
71 sites in the US, Canada, Japan, ANZ 0l -
£ Ry .
= | § e LN
I R Excluded & ] Spp— "
» Randomization i oo | Y p— i
- N=520 o i S R i i
Ellglb‘ljeRfOI'dEnl'(?""‘ljent Anatomic exclusions (n=308) ) H -
angesan omlz.e Clinical exclusions (n=89) e p————
N=1000 at 71 sites Other exclusions (n=38) N ’ . E . . L E
Incomplete screening (n=85) g P - o RS e Tt
i 3 ; o i i S| T M 1 " "
‘ TAVR Surgery All Stroke Rehospitalization
L N=503 N=497

Mack MJ etal. N Engl J Med 2019;380:1695

Mack MJ etal. N Engl J Med 2019;380:1695
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VENO The PARTNER 3 Trial Baseline Cardiac Risk Factors VEMO
. for
Subgroup Perts TR Surgey Oifrence 955 1) Inerscion Mean = SD or % TAVR (N=725) SAVR (N=678)
0. of eventsfotel no. (%) £ertoe ponnt:
owal o0 e as ST T skcasway SYNTAX Score 1.9+37 21+39
- ST 0 —ai TR Permanent pacemaker, CRT or ICD 3.2 3.8
SMyr M 13223 (5.8) 32/211 (15.3) .- 05 (-15.3%0-17) .
Sen ; a2 Prior CABG 2.5 2.1
Fermale ™ 13/161 (8.1) 24/131 (185) —— «104 (<183 %0-25) .
Male 65 NSET) 442 (1) . 5.1 (9910-0) Previous PCI 14.2 12.8
STSPROM score oo
s1s w0 wMEY 320187 —a— -7 (1261 -07) Previous myocardial infarction 6.6 4.9
>14 a5 21264 (3.0) 32/222 (145) —— 63 (~12.2%0-08)
Lef veniriclar fecion faction ) , i . o m Atrial fibrillation/flutter 15.4 14.5
265 384 20/208 (9.6)  30/176 (17.2) . 74 (-14520-07)
";‘E‘: - SM 21/264 (3.0) 32/260 (12.4) - 44 (-961007) - Aortlc Va|Ve gl’adlent, mm Hg 47'0 i 12'1 46_6 i 12'2
men 2wy o o —a i e Aortic Valve area, cm? 08402 0.8+ 0.2
Arrial fiboh ; 067 : - .
e e esoe e —_— e Left ventricular ejection fraction, % 61.7 + 7.9 61.9 + 7.7
Yes 163 978 (106)  17/85 (203) R S 47 (-199t025)
K50Q oversll swmansry score o There are no significant differences between groups.
=70 07 23219 (105)  37/138 (19.9) — 04 (-165%-24)
>70 53 18/275 (6.5) 29/361 (11.2) — ~46(-921002)
20 o 0
TAVR Better Surgery Better
. . . Popma JJ et al. N Engl J Med 2019;380:1706
Primary Endpoint - Subgroup Analysis P o
|HE N - | |
-
e
o9ee
2%ss Results
¢ W ENGLAND JOUR f MEDICINE b
19, - TV - S
| ORIGINAL ARTICLI ” s AV Orifics Ares = b
s - ~ T R
S - E—1 %
Transcatheter Aortic-Valve Replacement with % of SR H foas 3
~ . . . . .
a Self-Expanding Valve in Low-Risk Patients B . ¢ o §
" 1 i = 11
Jeffrey J. Popma, M.D., G. Michael Deeb, M.D., Steven J. Ya ey N s - !: prae &
M.D., Hemal Gada, M.D., Daniel O'Hai 1 = J
, M.D., William Merhi, | FEE (1% i aw
)., Paul Sorajj D., ®
M.D., David H. Adams, M.D . of Py whs Schecandograplic Deta
Zorn Ill, M.D., John K. Forrest, M.D Mo, ut ek e n o - o "
Didier Tc n Resar, M.D., An Sargeny wn o o H (1] &
Nicolo P D., Ph.D., Basel Ramlawi, M.D sbinson, M.D e o “ " i "
Georg M.D.. Thomas G. Gleason Oh,M.D e —. o < &l "
Michael ). Bov Hongyar )
and Michael ) rdon, M.D., for the Evolut L
JHE N - |HE |
[
- e
- eng@de
rend® study Deslgn o009
oo el
\ 2016 \ 2017 2018
First Patient Randomized *Last PatientRandomized
Mar. 28, 2016 Nov. 27, 2018
CoreValve 31 mm
L ") F P -
FuaitR: 75,26, 25 Added Bt K 34 ‘ uture Perspective
[’ LY
Evolut PRO: 23, 26, 29 mm
: Primary Endpoint
J Assessment Dec. 27,2018
Vascular access
= 99% transfemoral
= 0.6% subclavian
= 0.4% direct aortic
CoreValve 31 = 3.6% @ EvolutR =74.1% | EvolutPRO = 22.3%
*For this analysis
Popma JJ etal. N Engl J Med 2019;380:1706
- | |HE |
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JAMA Cardiclogy | Oviginal Irventigstion .

Trends and Outcomes of Off-label Use of Transcatheter Aortic - Evolution of the Treatment of Aortic Stenosis
Valve Replacement sanae

Insights From the NCDR STS/ACC TVT Reglsny

o

MEMO MEMO

EIRNR Since 2007, in the U.S.,
>15,000 patients
have been enrolled
in FDA studies
(including 8 RCTs) with
multiple generations of
two TAVR systems!

Hira RS JAMA cardiol. 2017

' Estimated Global TAVR Growth Game Over !!

- 289,000 PARTNER 3 PARTNER 1B

WROW mUS. mEU

« RCT1:1 + RCT1:1
« vs. Surgery * vs. Standard Rx
« N=1000 pts Extreme « N =358 pts

Risk

223,000

202, ouo
200,000 182, ooa
163, uao
144,000
150,000
100,000 83,000
o 70 -
41,000
e . l . I I I
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Interm
< RCT 1:1 H : *« RCT1:1
« vs.SAVR Risk * vs.SAVR
2012 zon 2014 2015 2016 2017 2018 2019 2020 zon 2022 2023 zou zozs + N=2032 pts *« N =699 pts
In the next 10 years, TAVR growth will increase X4! PARTNER 2A PARTNER 1A

Hamm et al. Eur Heart J 2016;37:803-10

K-TAVI Registry : 15t cohort

Sapien3 Colibriheart ¢ o St Jude Acurate ;o vove  Inovare
valve Portico Symetis
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Medtronic Direct Flow Heart Leaflet Edwards
Engager Medical technologies Centera

Yu CW, Kim WJ et al KCJ 2018 Mar
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Current status of PCl in STEMI and multivessel
disease

Differential clinical outcomes of antiplatelet
regimens according to lesion locations XA (o)
in patients with PAD

LV dyssynchrony between RV septal pacing and
RV apical pacing

How to optimize CRT performance in HF patients el (xi=o|y)
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Current status of PClI

in STEMI and multivessel disease
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Differential Clinical outcomes of antiplatelet Results: On median 701 days follow-up, there were no differences between three groups in terms
regimens according tO |eSi0n |Ocati0ns of MALE, However, incidence of minor amputation and stroke was significantly lower in TAPT group

than other groups (4.9% vs 3.7% vs 1.7%, p=0.002; 3.4% vs 2.2% vs 1.2%, p=0.015). On subgroup

In patlents WIth PAD analysis according to lesion location, MALE was significantly higher in SAPT group on aorto-iliac
lesion (7.5% vs 3.0% vs 4.8%, p=0.024), mainly driven by reintervention (7.0% vs 3.0% vs 4.0%,
............................................................................................................................................... 0=0.043),

Conclusion: Triple antiplatelet therapy may prevent minor amputation and stroke than single or dual
antiplatelet therapy in peripheral arterial disease without increasing major bleeding. Moreover, triple

antiplatelet therapy may prevent reintervention in aorto—iliac artery disease compared to other

antiplatelet regimen,

Differential clinical outcomes of antiplatelet regimens according
to lesion locations in patients with peripheral artery diseases.

Background: There is no consensus about optimal antiplatelet regimens in patients with peripheral

artery diseases who received endovascular treatment (EVT).

Objectives: The aim of this study is to evaluate clinical outcomes of different antiplatelet regimens in

peripheral artery disease patients requiring EVT.

Methods: From the Korean Vascular Intervention Society (K-VIS) endovascular therapy in lower
limb artery disease (ELLA) registry, 2959 patients who underwent EVT were divided into three
groups regarding antiplatelet regimens after discharge; single antiplatelet therapy (SAPT, n=712),
dual antiplatelet therapy (DAPT, n=1,474) and triple antiplatelet therapy (TAPT, n=773). Primary
endpoints were defined as major adverse limb event (MALE); composite of major amputation,
minor amputation, or target vessel re—intervention, Secondary endpoints were major adverse
events (MAE; death, myocardial infarction and stroke), components of MALE and major bleeding.
We performed subgroup analysis according to lesion location of aorto—iliac, femoropopliteal and

infrapopliteal disease.
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LV dyssynchrony between
RV septal pacing and RV
apical pacing

LV dyssynchrony in PPM

(RV septum vs. RV apex)

Sung Soo Kim, Hee Jin Park, Hyun Huk Kim, Young Jae Ki, Geun Ho Park,
Dong Hyun Choi, Jung Hwa Jeong, Kyung Sik Jang

Division of Cardiology of Chosun University Hospital

I Ve ———

Our story ~

89/F ER visit

c/C DOE, NYHA class IV (onset: several days ago)
P/H HTN,HL

CXR Cardiomegaly, pleural effusion, both

aririninannnnnnnnInnn iy

TPM insertion

2D echo Mild hypokinesia
(EF 46%)

Lab proBNP 6,716

What'’s your choice?
s —

1) CRT-P No insurance
2) PPM, His pacing Not available
3) PPM, Septal pacing

4) PPM, RV apex pacing

0 . The Hearte CHOSUN UNIVERSITY HOSPITAL

Deleterious Effects of RV apex pacing
e —
+ Remodeling

- Modified regional blood flow patterns

- Increased oxygen consumption without increase in blood flow

- Abnormal thickening of LV wall j
% Cellular disarray

- Fibrosis (away from pacing lead location)

- Fat deposition

- Calcification

- Mitochondrial abnormalities

Karpawich PP, et ai. Am HeartJ 1990;119:1077-83

Right ventricular pacing in permanent pacemaker causes ventricular dyssynchrony because of non

physiol I | ion system.

- Heart failureand i h ital ission rate, mortality . — DAVID and MOST trials

MEMO

I © e HeertConterof GHOSUNUNIVERSITY HOSPITAL
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VENO Alternative RV pacing sites RVOT pacing VENO

« Retrograde conduction
« Electrical/Mechanical dyssynchrony
* PPM induced CMP

lateral
« Antegrade conduction

« Electrical/Mechanical synchrony r C
A A A A A\-\ﬁr»«r«.]’

1

y i A
W wal‘_,.mr,{ S ‘Tj Conrnnd
|

AR A A KA

RV septal pacing
TSI

—

« Improved LV function and structure \;

™

Alternative RV pacing sites RV septal pacing
e e—

< RV septal pacing (RVS) can potentially prevent the long term adverse effects

associated with RV apical pacing (RVA).

‘ RV septal vs. RV apex |

RVS, Normal Axis 53 QRS RVA, Sup. Axis —123 QRS
132ms 168ms

iChest PA lateral Lead | positive, inf. Axis, LBBB

Study methods RV apex pacing

« CAVB patients with de novo PPM were divided into the 2 groups
according to pacing site (RV septal pacing vs. RV apex) from 2017 to
2018 in ChoSun University Hospital.

« Clinical characteristics, surface 12-leads ECG, echocardiography,

were evaluated after 1 year. .
RAO 30

PPM (n=36) (CAVB,VP Lead | positive, sup. Axis, LBBB
>90%) lateral L ; :
1 ol AL

¥
S

RV septal RV apex
pacing (n=18) pacing (n=18)
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Vs
MEMO Baseline Characteristics
RVS (n=18) RVA (n=18) P value
Age 74.5+£10.5 70.8+11.2 0.318
Sex (Male) 6 (33.3%) 5 (27.8%) 0.717
Cardiovascular risk factor
Diabetes mellitus 8 (44.4%) 4 (22.2%) 0.157
Hypertension 14 (77.8%) 9 (50.0%) 0.083
Coronary artery disease 2(11.1%) 2 (11.1%) 1.000
Cerebrovascular disorder 2(11.1%) 3 (16.7%) 0.630
Atrial fibrillation 1(5.6%) 0 (0%) 1.000
Device related parameter
Manufacturer — Abbott 18 (100%) 18 (100%) 1.000
Number of lead
Single chamber 1 (5.6%) 0 (0%) 1.000
Dual chamber 17 (94.4%) 18 (100%)
Active lead 18 (100%) 18 (100%) 1.000
Intrinsic R wave (mV) 10.1 £ 2.14 12.0 £ 1.79 0.006
Pacing threshold (V) 0.84 + 0.24 0.62 + 0.15 0.003
Impedance (ohm) 599.4 + 89.6 602.6 + 106.5 0.922
Complication 0 (0%) 0 (0%) 1.000
B Tie peoa f CHOSUN UNIVERSITY HOSPITAL
Electrocardiography
e
ECG change RVS (n=18) RVA (n=18) P value
At implantation
iQRS Duration 144.79+34.09 138.27+40.56 0.667
Infra his block 14 (77.8%) 9 (50.0%) 0.083
After one year
PQRS duration 163.7 + 7.7 172.3 + 10.8 0.009
QRS Axis 77.39 = 23.9 -70.72 + 35.5 <0.001
i~ 4
[I o - - i3 IIAXIS ‘
" j+ Ay Ui
./ - /
7 ' 4
U4 : {4
" igration )4 \ 1 A
P S /
# CHOSUN UNIVERSITY HOSPITAL
Tissue doppler image — apical four chamber view
: endocardial border was outlined manually and regional fractional area changes were :
measurement of septal to lateral wall delay > 65ms
-- Bax, J. J., Bleeker, G. B. Left i lyssy ly predicts respi and
i rdiac resynchronization therapy. J Am Coll Cardiol 2004 44, 1834-40.
I o et hcumumvemsi iseial
102
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2D echocardiography
RVS (n=18) RVA (n=18) P value
At implantation
LA diameter 39.0+£5.6 36.4£6.2 0.076
LVEDD 50.9+5.6 50.6+7.1 0.815
Ejection fraction 66.1+9.1 67.0+£9.5 0.550
1 Year follow up
LA diameter 39.5+£6.4 39.6+£6.4 0.956
LVEDD 50.3++5.3 49.8+4.0 0.412
Ejection fraction 62.4+8.9 60.4+8.5 0.234
Dyssynchrony parameter
Septal to lateral wall delay 4831264 92.2+76.2 0.031
SLWD >65ms 3 (16.7%) 12 (66.7%) 0.006

_ B s Moarte if CHOSUN UNIVERSITY HOSPITAL

1 Year Clinical Outcomes

RVS (n=18) RVA (n=18) P value
All cause mortality, n(%) 1(5.6%) 1(5.6%) 1.000
Cardiac death 0 (0%) 0 (0%)
Non cardiac death 1(5.6%) 1(5.6%) 1.000
Hospitalization d/t HF 1(5.6%) 0 (0%) 1.000

@ Hospitalization d/t HF = AF, VVI 90/min, R on T phenomenon

# Non cardiac death - Sepsis, Lung cancer

EE——— D The Heart CHOSUN UNIVERSITY HOSPITAL

Confusing results......

2

« RV septal pacing
: Relatively narrower QRS (163 vs 172)
(Never narrow QRS !)

- Waiting for His bundle pacing ¢

% Other medical status (AF, HR.....)

2

< Small pilot study, short term follow up

- Large number, Long term trials!

"

VT
+3333853

MEMO
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Conclusion

“ RVS pacing has narrower paced QRS complex, lesser
ventricular dyssynchrony compared with RVA pacing.

< However, these results were not correlated with clinical

outcome during one year follow up.

3
GRACIKS e

ARIGATO: g

SHUKURIA —
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How to optimize CRT performance in HF

patients
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Clinical Use of PCSK?9 Inhibitor
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| Contents

Burden of Familial Hypercholesterolemia

Diagnosis of Heterozygous Familial Hypercholesterolemia

Understanding of PCSK9 Inhibitor

The Positioning of PCSK9 Inhibitor in Updated Dyslipidemia Guidelines
Evolocumab and Clinical Outcomes in Patients with Cardiovascular Disease

Evolocumab Cases in CNUH

Q0 0 0 0 Q

Dosing and Administration of Evolocumab

Burden of Familial
Hypercholesterolemia

The Global Prevalence of FH Is Underestimated o RS oor

Estimated Individuals With HeFH Worldwide' Estimated Individuals With HoFH Worldwide®

Estmated roquancy: - s o |

Enfire Word: WHO reglon 117w 343 6850 vs 42 80
African 1Tvs4d B3 vs 5,150

Americas 197345 530 vs 5810

South-Exst Asia 16vs90 1510 vs 11,310
Eurcpean 1845 900 vs 5530

Easlen MesSlenanean 12vs30 550 vs 3550
Westem Pacifc 36ws90 1,800 vs 11,250

] § 0 15 0
Individuais with HeFH (milons)

Baved o the extrapolations used, between 14 and 34 millian
Individuals may have HeFH!

Generally accepted population prevalence estimates are 1/500 for HeFH and 1:1,000,000 for HoFH;?
however, data strongly suggest that these are underestimates of the true global prevalence of FH**

e iyt e et ey drbeeted ey
e : Heb

L Wm0 oL, o e 5310804700 B8, 3. St AL 41 ot Mede. | J10. B5CEVAG 1A . Gablmens . o0 o i erves £, o0 b 80 o Tk AR
& B M, 0 a1 i oot ot 20197111 19501904 5. D Ferrunt 30, o Cveasticn. FUG111 3067307

* The global of FH may be i and i between studies vary substantially!
* A systematic review and meta-analysis of 19 studies between 1990 and 2017 has determined a pooled estimate of
prevalence of 0.4%*

Study name Pop  Prev LCL  UCL  WOHT
Atrca subgrop -y 1612 14 08 169 1%
Asia subgrop —_— S 045 DM 0% 95
Austia subgron e WM 05 043 058 1493
Europe ssbgrow [ ] 1967067 021 0N 028 44%
North Amerca sibgroup E 7201 038 03 04T 1663%
Intemations subgroup [ 8538 119 LM 13T 108%
Pookdprevaience (1= S0 1% 245945 04 029 082 100%

0102034050807 0809 10101203 14

The FH prevalence of 0.4% in the general population suggests that as many as 1 in 250 individuals may be affected
by FH (95% CI: 1 in 345 to 1 in 192), equating to approximately 30 million people worldwide

(=% ; FH, nda; LCL, lower confidence mit; Pop, population; Prev, prevalence; UCL, upe
random-etfects model. #

Akigyamen LE, et al. BMJ Open. 2017 Sep 1:7{3):2018461.

MEMO
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[Diagnosis of FH Varies and Is Underdiagnosed in Many
MEMO Countries = :

MEMO

! d Percent of Individuals Di d With FH Based on Expected Prevalence in Different
Countries/Territories”
Nombar of FH [imated based on 1/500) Desrosad FH jamsmated)

33300 Netheriands %

900 Mooy %

00 lostand 1%

5 800 Switrariand 1%
123 600 (L 2%
82200 Spain L]
2w N

10800 Siovak Repubic N

1100 N
100 000 South Adica » - - ags
e % Diagnosis of Heterozygous Familial
= = 3 i
hE o % Hypercholesterolemia
B8 800 Canada 1%
254 800 Japan 1%

34 300 Chile 1%
1500 Brazd 1%
294 800 Moo 1%

"
[

Phorbagand B, ot . fe e L JOLNBAITY- B

[ Mutations in LDLR, ApoB, and PCSK9 Lead to Decreased Uptake of
LDL-C, Atherosclerosis, and CHD

CVD Is the Major Cause of Death in Patients With FHgy.<

Pathophysiclogy of HeFH'*

VD a1 8 Cause of Death for Patients With FH, VD 83 a Cause of Desth for Patients With FH,
by Age at Time of Death by Gerder Comated v
e
L/ &0
g% s0
g® 0
# 30 »
2
= m
pl] 10
1] o
Age at time of desth Sex
< 60 ywars Bremale WMl

Untreated FH increases the risk of premature atherosclerosis and CVD; CVD was the main cause of
death for 50% of patients and was present in 93% of patients at the time of death

Elevated LDL-C levels and cholesterol retention in the arterial wall leads to
occlusive atherosclerosis and CHD®

The 2

Sipid profile, . and caune of n o
= 85, from 1980 10 2300)

o, drae; EV, i, g

apos, rasn, v i ety
oty X
3 Mgt 06 g0 . Fo o 1 JE31L08 14781401 3 Bt A ol s 19, W £ o o SS90 1145, . o o0 . €

Kragh HW, ot 8 Fiur Heaer 1. 2016 37-1398.1805

Characteristics of Homozygous and Heterozygou H

Risk of Death from CHD Remains 11.5x Higher in Youn%) dult
Patients with FH Compared to the General Population

Long-Term Prospective Registry Study of 3,382 Patients With HeFH
Evaluated Coronary Mortality After Widespread Use of Statins

35
. 100 One mutated allele Two mutated alleles
]
fas More prevalent Less prevalent
£ 20
i 18 310-580 magydL 460-1160 may/dl
L
£ 10 = 190 ma/dL > 500 ma/dL
i o8 026 — "

00 I Xanthomas® or comneal arcus °’|’:‘:h?|';°"“°°l Ll

Expected number of deaths Observed number of deaths
{durhoed from general pogeclation) (matiests with HeFH)

Usually > 30 years ald Early childhood/adolescence®

m < 55-60 years Childhood/adolescence
/
“teutanaonn thastared gty

deponmi i ey
0k areated, pabents wh ol = i Befere ot f 23,1

Despite widespread use of statin therapy from 1992 to 2008, risk of death from CHD remained 11.5 x higher for HeFH
patients aged 20-39 years compared with the general population

i ol 145 pars K e 3e 14,1 yeary e wamen

o, s

_ 200D 1 R . Nt e G, 1511 5455
vt £ JOLK M AT M . G, D W | FE45 2
.

7. 7. ot 1, ot L drevicier Thand
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[Mutations in Genes Encoding Proteins Involved in LDLUptakelAte

the Underlying Cause of FH =

Types of Mutations Causing FH'

Gene | Mechanism of gene mutation Prevalence

LDLR LDLR is absant or has decreased capacity 1o clear LOL from

the circulaton Lamiti

Mutations impair binding of LDL 1o the LDLR, reducing LDL &10%
uptake

The National Lipid Association [NLA] recognizes three genes as primary contributors to
the FH phenotype, although mutations in LOLRAPI have abio been described™

it oy i

ook
[ -y
. Bt B, oo s B 1 38500 MR B0 . i | o o, Ay (5 Bt 30000 S0

B Fony A, ot 100 el 304N S 4 i AL, 46, £ ol 5650 5. Ak 1 o 7 Sabions Songe. 3010 635

* LDLR mutation databases currently list > 1,200 different
mutations identified as underlying causes of FH,
inelsding:**

Large rearrangements

~  Premature stop codons

~  single AA substitutions
Pramoter region mutations

* The heterogeneity of plasma LDL-C levels and CHD risk

observed in pat with FH is due t in the

type of the mutation in the LDLR#

* FM characterized by null allele mutations of LDLR shows
a more severe dinical phenotype and more advanced
than FH with receptor-def

mutations’

T e Y ——
oop Loum, DuRAR, L

L Nmar Mot R sl JE4%1SE1-57%. 3 Cuhel W, ot oL P et £ 385, 15-1186-1157. L. St A sl M scusmons 19,4 ot £ s e TR M40
4% Wambrngaae 95t o Bor Mraet 1. 3041 MM MGG, 6. Seumm A, ot .1 A o Corshd TP 643600

[FH Phenotype Can be Characterized by LDL Depositionin
Collagenous Connective Tissues &

* Tendon xanthomas may be present at any age and are most
> commonly found in the Achille tendon and finger extensor tendons,
=%, but can also oceur in patellar and tricen tendans
I HeFH, cutanecus of terdon xanthomas may e present in
children < 10 years old, ard are highly suggestive of diagnosis!
- Variability in the age at appearance and extension of xanthomas can
e partly explained by the underlying mutations; earlier appearance
s associated with receptor-negative vi receptor-defiective status’

Corneal Arcus®

. lipicts In the
observed as cormeal arcus, ks greatly accelerated in patients with
HoFH?

* In addition to xanthomas, evidence of arcus corneae reinforces the
clinical diagnasis of HoFH*

.|

" o oy,

L B L, W . i o it v e JOSAD(T. ok 101 1AR/APE- SIS 17,3 G ot o, s ) ool BESA 03 S4T1-BEAL ). Geckthorg . ot o1
HOMITIE .

5l heFH T Duch 718
72 i
T URhAfire: degree) W 34 271 HYBUR| YA LOL-C |
TR E TS
4% Huge 48 4 endon mnthomale] A <1844 2
vk LIL-C >05apaed 34
e 27 ELEREE (44 <554, ol <6040 2
2 sidgaddug !
4484 de gag 3
454 o] 7tobiarcas comenlis)e] Yt 3¢ 4
LI, mgfdl, 235 L}
B1-335 5
191-250 3
155-150 1
Dot 24 LOCR, AFOH FCSs 3% 3 rip el £4 8
Defizite hef i 15 b
Probable hePH
Pressbla hefH
e B
L B4R 008 B, Korean guidelings for the managemen: of dalipidema. (IS DS NS BE

B &7 heFH TR FE! Smon Brooms 718

2ol 712 - 164 olgk B2 > 250 me/dl S-& LDL o200 > 155 mafdl
= 164 o|4: $HAL0E > 290 mg/dL 82 LDL 208 > 190 mgfdl

neFH  (EAAvE vl Ed URAEA ok 21 & B ol TR )
L alofh, 41, oletad 7RRT R A el sl A
2, LD §4ie], familial defective apo B-100, Fds FUSKG Sawiolo] cit DNA 2707 gl 4

Fed2nd 71E - 164 olgh: 38 A0 > 260 mg/dL #-& LDL 920 > 155 me/dL
= 164 o4 B 2ol > 200 me/dL -2 LDL FA204 > 190 mefdl

Fossble  (EAZAE 7| EE AU ofd 244 3 Wi ol T )
neFH L 2340 AR 1) oA 7HRY 3 604 of#t
2 A 7h5" F 504 olgt
2, REAAAEUE /R 1) 164 vt A, 44, 4 § S L0 > 200 me/dL
24 oIt 164 o3 742" § A2 >290 maldL

el A R, oA, Aulfeltd AR 24, e 4

2. B3 3 5 2 22 B, Kerean guidelines for the managemen of dialipidemia. 014 A M & B E TN 48

Understanding of PCSK9 Inhibitor

MEMO
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[Repatha® Works Differently From,
MEMO But Is Used With Other Lipid-Lowering

MEMO

Exstimibe
B 4 LDL clearance

i gl B Rl The Positioning of PCSK9 Inhibitor

LOL-R expressio
&

in Updated Dyslipidemia Guidelines

Statins Repatha” markedly
lowers LDL-C by
inhibiting PCSKS

Miechanivm of for and not o il
S Lantmarier U, 018 Dar Heart | 2017 102145 T35, 5. Repatha’ |Eviocumab] Priicring tormaation, Amgen

[Humanization of therapeutic antibodies has reduced their

2018 ACC/AHA guideline

immunogenicit E =R

<Secondary ASCVD prevention>

~ Cinical ASCVD
Patential for immunogenicity i
....................... Healthy Lifestyle ey
L 3
Murine Chimeric Humanised Fully human | ASCVD not at very high-risk’ |
(0% human) (65% human) (> 90% human) {100% human) i 1 "
[ Age 75y ]
~
D s varable
- Mowrse (OFSEas
& uman ariable
Generic suffix -omab -ximab -zumab - it pois - e

o o Gt AL 2020 2200

(2018 ACC/AHA guideline: LDL-C > 70 mg/dL is a THRESHOLD

Selected PCSK9 inhibitors to Intensify Lipid-Lowering Therapy in Very High Risk ASCVD &)<}

Company molecule Description | Clinical use
Chinical ASCVD
Regeneron/sanofi Alirocumab yes |
(Praluent®) Healthy Hfestyle
+ - Recent ACS w 12 manths)
Amgen Evolocumab yes Very High Risk ASCVD + Fof MI fother than ACS event sbove)
. Histary of multipie major ASCVD events,
(Repatha®) oR + Hx af ischemic stroke
1 event #
Pfizer Bococizumab withdrawn wmm:wnf»u candilons e
High-intensity or Maximal Statin | High-Risk Conditions
Roche RG-7652 mAb Phase 2 e )
LDLC theshold of 70 majol. < Hassoepos il o tpeeson
Eli Lilly LY3015014  |mAb Phase 2 e o DE i Ly
. ASCVD - x(wcnrmn&mmmdm * Currently smoking
Alnylam ALN-PCS02 | RNAI P i ﬁg [ —— ’ m..-""‘."'.n:ﬂ"%’ﬁ;.':ﬂf:
e . - Histary of eongestive HF i
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- 2018 ACC/AHA guidelines MENO

[ 2019 ESC/EAS Guidelines for the Management of Dyslipidemié) .

Recommendations for Treatment Goals for LDL-C

: Two patient populations with specific threshold for whom PCSK9 inhibitors can be jate
Recommendations

In secondary prevention for patients at very-high risk, an LDL-C reduction of 250% from baseline and

\:‘erv ngh Risk an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.

Primary Severe

ASCVD i
Hypercholesterolemia In primary prevention for individuals at very-high risk but without FH, an LDL-C reduction of >_50%

from baselined and an LDL-C goal of <1.4 mmeol/L (<55 mg/dL) are recommended.
In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >_50% from ™ ¢
baseline and an LDL-C goal of <1.4 mmol/L (<55 mg/dL) should be considered.

>70 mgde 2;00 mﬂfdl For patients with ASCVD wheo experience a second vascular event within 2 years (not necessarily of

(FH baseline LDL-C 2 190mg/dL) the same type as the first event) while taking maximally tolerated statin-based therapy, an LDL-C goal b
=130 l'l'lsfdl. of <1.0 mmel/L (<40 mg/dL) may be considered.
— (Hypercholesterclemia with baseline LDL-C 2 In patients at high risk, an LDL-C reduction of >_50% from baselined and an LDL-C goal of <1.8 mmol/L

S 220mg,/dL
* When on clinically judged maximally tolerated lipid-lowering therapy (st

(<70 mg/dL) are rec
In individuals at moderate risk, an LDL-C goal of <2.6 mmol/L {<100 mg/dL) should be considered.

In individuals at low risk, an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.

1. Bumoean Faat Joumal (F015 00, 1-78 8o 10 150 surtaartiiaboda

Grundy 5, etal 1 Am Coll Cardiol. 2018; DOE: 10,1006/ jace 2018 11.003.

(2019 ESC/EAS Guidelines for the Management of Dyslipidemia

Recommendations for the Detection and Tx. of Patients with Hete

zygous FH

Recommendations COR LOE
It is rece ded that a di: is of FH is i in patients with CHD aged <55 years for men
and <60 years for women, in people with relatives with pi fatal or fatal CVD, in people
Moderate rsk group with relatives who have tendon xanthomas, in people with severely elevated LDL-C [in adults 5 (£

LR NI mmol/L (>190 mg/dL), in children >4 mmol/L (>150 mg/dL}], and in first-degree relatives of FH
patients.
It is recommended that FH should be diagnosed using clinical criteria and confirmed, when possible,
via DNA analysis.

Viery high risk group<70 mg/dL
+ High risk group=<100 mg/dL Once the index case is diagnosed, family cascade screening is recommended.

Indetermniste risk group<130 mg/dl
™

It is recommended that FH patients with ASCVD or who have another major risk factor are treated as

Maximal tolerated
dose of statin very-high-risk, and that those with no prior ASCVD or other risk factors are treated as high-risk.

it cursent medic LA ; For FH patients with ASCVD who are at very high risk, treatment to achieve a 250% reduction from
E baseline and an LDL-C <1.4 mmol/L (<55 mg/dL) is recommended. If goals cannot be achieved, a drug
combination is recommended.

. s o it

1 g et e 15 0,178 0 eSS
LHAR Y R i

(2019 ESC/EAS Guidelines for the Management of Dyslipidemia (2019 ESC/EAS Guidelines for the Management of

Treatment Goals for LDL-C Across Categories of Total Cardiovascular Dyslipidemia- Highlights of ESC Dyslipidemia

Treatment goal N = More intensive LDL-C reduction across all CV risk categories
for LDL-C o *  PCSK9i moved from class llb to Class la, the highest possible level of recommendation, for
N 4 - 2 secondary prevention within 3 years
ity | Low v e s | = No lower limit for LDL-C values, the lower the better
/ e In patients at very-high risk *  Very-high risk patient population redefined and is. il:l-|il'l.e with J?SCVD patient population in
=l T | andweh persenthgheis - o DL ol recormendo: ot el ek ond D o detemin vesiment
\ LB i H i " &
N despite being treated with a + Very-high risk > 50% LDL-C reduction AND LDL-C < 55mg/dL (Class la)
' o toutated St‘at":" . *  Recurrent events : LDL-C < 40mg/dL should be considered for ASCVD patient
\ﬂ\ e Combination with ezetimibe is experiencing second vascular event within 2 years (Class lib)
& 50N ., - recomr ded and, if still not *  ACS patients, re-evaluate lipids 4-6 weeks and then again 4-6 weeks later, if LDL-C < 55mg/dL
":.:‘:" Y %&T‘*’Jm‘g at goal, the addition of a not achieved on max statin + ezetimibe, add PCSKSi (ie, within 8 weeks)
banion gt PCSK9 inhibitor is = First ever rec dation for ACS patients to consider PCSKSi initiation as early as in-hospital,
: for patients already taking maximal lipid lowering therapy and not at LDL-C goal.
\ *  Cost-effectiveness analysis relied only on US data rather than EU studies
\‘ +  Acknowledged cost-effectiveness is a function of baseline risk
P rar— Hgh  Very bgh Rk + Variations in cost-effectiveness exist between countries
[T ——
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Evolocumab and Clinical Outcomes
in Patients with Cardiovascular Disease

D gl

e patients® iaksfrven £

patients

Patients with cosonary srery
BlABLY  dmeme

o = = Pationtwith stablshed cardiovascular
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FOURIER

an
B ap
:The Further cardiovascular OUtcomes
Research with PCSKS9 Inhibition in subjects
with Elevated Risk (FOURIER) trial

L St M, g e TP AT AT

FOURIER: Study design

* Aphase 3, randomized, placebo-controlled, double-blind, parallel-group, multinational trial of 27,564 patients
with established cardiovascular disease’

0 age
+ M, stroke, or PAD
. eial risk f: (;

1:1 Randomization
End of Study

Compaosite of CV death, MI, stroke, hospitalization for UA, or coronary
revascularization’

Composite of CV death, M, stroke!

The i
o Baospitaszation for heart tadure;

T U P PR SRS E———
1.2 e o ! e T 13S0 1150

MEMO

Median LDL-C levels over time: All patients

100
50y __g—————o— e
80 Placebo
Median 92 mg/dL
7
E w 59% mean reduction [35% C1 58.60, P<0.001)
E o Mean absolute reduetion 56 mg/dL (955 ¢ 55.57)
b
g % l
0 > - 4
0 ErEAC—
Median 30 mg/dL
10
04 12 24 36 48 60 72 B4 96 10B 120 132 144 156 4168
Weeks
absoiute dference (mgldl) 54 8 87 6 s “ st
Pereentage dMerence 57 61 61 54 58 57 55
LT <0001 <0008 <0003 a0l <0001 40001 0001
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| Lipid Measures

Non-HDL-C' [ W eamab 8o | Lptal*

Change from Baseline ~
Eh88Eo
il
Change from Baseline ~
BXHEE 0o

Al s

ApoB® ApoAl’

°

L 65

Changs from Baseline

Change from Baselime )
bhy s

'FOURIER: Cumulative incidence of CV event -

Tk
Primary efficacy endpoint: Compasite of OV death, M, stroke, hospitalization for UA, or coronary re fari i

o

= Primary efficacy endpoint

100 HR 0.85 (95% c10.79.092) A Paceba
w0 P01 T

B0
704
&0

o

Curnulative Incidence (%)

FOURIER: Cumulative incidence of CV eventé

Key secondary efficacy endpoint: Compesite of CV death, M, stroke

= Kary secondary efficacy endpaint

Ll
100 1-{ HRO.BO [95% 00.73-088) 7 Paceba
l Pl 001 // i
2 w0l : o { Bvologumab
[ m' Jf 75
//
g o ‘JJ/’ 55
£ w -
E . a1
© 0
T T 1
& 1> R n ] £

[FOURIER: Adverse events and laboratory test results

Evolocumab

Adverse events - no. of patients [%)

[ Any 10,664 (77.4) 10,648 (77.4)
Sericus 3410 2481 3,404 (24.7) I

Th it to be. e R arvd heach i
“m"xm yaguk - 26(16) 01115)
Injection-ste reaction™ 296(2.1] 916
Adergic reaction 420031) EElrl]
Musde-related evert 682 (5.0 56 (4 E)
Rhabdomychyss 8401 1n@i
Cataract 128(17] 42118
Adjudicated cane of new-onset dabetes” 677(8.1] Ll ]
Meurocognitive event 21716 202(15)
Laboratory results - no. of patients/total no. (%)
Auminotransferase bevel > 3 times the upper imit of the normal range 240/13,543 [LE)
Creatine kinase level > 5 times the upper limit of the normal range 5/13,543 0.7) 35
[ No Eroup in the overall rates of adverse

MEMO

EVOPACS

EVOlocumab for early reduction of
LDL-cholesterol levels in Patients
with Acute Coronary Syndromes

(EVOPACS)

[EVOlocumab for early reduction of LDL-cholesterol levels in Patiehts' With

Acute Coronary Syndromes (EVOPACS) — Study Desig L& Al

PCSKD inhibition with Evelocurmab, administered in the early phase of ACS, is well tolerated and results in greater reduction of
LOL-C levels at 8 weeks compared with placebo in patients receiving with high-intensity statin treatment.

End of shudy

- Primary Endpaint : % Change in LDL-C from baseline to 8 weeks i 5

- Secondary Endpoint : Safety and telerahility ~- -

- Exploratory Endpoints : hs-CRP and other inflammatory biomarkers, platelet reactivity, o ‘.
Contrast-induced acute kidney injury, post-PCl myocardial injury ; m I

s
’ : EVOPACS
e T
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EVOlocumab for early reduction of LDL-cholesterol levels in Patients with Acute Coronany

MEMO Syndromes (EVOPACS) — Primary endpoint: % Change in LDL-C at 8 weeks "o R OT; MEMO

4 361 mmoll
(139 mgidL)

-

3
E
£ 10f 3@
= (132 mydL)
o 2.00 mmolL. 2,06 mmollL
5'. (77 mgedl) (B0 mgid)
20 -35.4% vs. baseline -
e o Evolocumab Cases in CNUH
il P<0.001
LT R 1.43 mmol/L*
3| — oo T7.1% vs. baseline
t_d = Evolocumab 0.79 mmolL. 0.79 mmoliL
0 P W) o) * Leas!-squares means.
Baseline Week 4 Week 8 !
No of pts. ?
Placsbo 148 144 149
Evdloumab 145 136 " A
A g 20180 1104 e 3000 EVOPACS

EVOlocumab for early reduction of LDL-cholesterol levels in Patiénts with

Acute Coronary Syndromes (EVOPACS) — Secondary Endpoint@ﬁw

Evolocumab Placebo p-value
Any adverse event 78 (50.3) 77 (50.7) 072 « Ma |e/ 59 yea r-old
Serious adverse event 12(71.7) 11(7.2) 0.84
Adverse event resulting in IP discontinuation 2{13) 3(2.0) 0.65
Events of special interest ¢ Ex-smoker (1PPDx20yrs)
ALTincrease >3x ULN 201.3) 2(1.3) 097
| Symptomalic overdose 0(00) 0(00) - * Prior PCl 2007.4 OM branch stenting (Taxus)
General allergic reaction 1(0.6) 0(0.0) 1.00
Local injection site reaction 5(3.2) 3(2.0) 0.48
Pregnancy 0(0.0) 0(0.0) -
Neurocognitive event 1(0.6) 0(0.0) 1.00
Muscle pain 9(5.8) 4(26) 0.16 !
Nasopharyngitis 4(216) 3(2.0) 0.1 ”
Diarhoea 6(3.9) 3(20) 030 e
- [y
' ' EVOPACS
—_—— ke

EVOlocumab for early reduction of LDL-cholesterol levels in Patiénts with NSTEMI (2007.4)

Acute Coronary Syndromes (EVOPACS) — Summary & B

In patients presenting with ACS and elevated LDL-C levels, in-hospital
initiation of Evolocumab on top of high-intensity statin therapy for 8 weeks:

* Achieved average LDL-C levels of 0.79mmal/L (30mg/dL) vs. 2.06 mmol/lL
(80mg/dL) with statin alone.

* Rendered >90% of patients (vs. 11% of placebo-treated patients) within
currently recommended target levels was safe and well tolerated during the
short duration of the study.

* In this first randomized trial assessing a PCSKS inhibitor in the very high risk
acute setting of ACS, Evolocumab added to high-intensity statin therapy
resulted in substantial reduction in LDL-C levels without raising safety
concerns.

+ The clinical impact of very early LDL-C lowering with Evoloci
the acute setting of ACS warrants further investigation in
outcomes trial.

IEC Augusst 20EH DO: 10 1036/) jsee 2019.08.030
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MEMO NSTEMI (2007.4) Dizziness, CAG (2019.5.10) MEMO

LDL Cholesterol Level sk LDL Cholesterol Level

Dizziness, CAG (2019.5.10)

+ Male/ 45 year-old

« C/CFor F/E of DL on regular health check-up (2015.11.11)
* Current smoker (1PPDx25yrs)

* F/H Father, Brother ; DL

* Lab TC/TG/LDL/HDL 344/89/264/68

+ Local CCTA ; mild stenosis in 3 vvs
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MEMO LDL Cholesterol Level CAG (2018.12. MEMO

Chest pain (2018.11.28) CAG (2018.12.28)

2018¢ 118 28% (+
(358 225N 253112&1010_ an3cy) Cardiac enzymes
BP 1567 mmHg, HR 83 Troponin-I <0.005 ng/mL
Subjective & Objective
10U 4 7 BE0) 2004 BopM 3 Acute phase reactants
sublngual NTG %8 ¥ 24 993 CRP 0.07 mg/dL
nature : STE
duration : F&3 Lipid profiles
relving faclor : NTG TC 152  mgldL
B2 BEY, 404 BRR 22E TG 68  mgldL
Jumae LDL 83  mg/dL
P HDOL 60  mg/dL
Assessment
o (rio
Plan
1217 Admission
1218 CAG wih ERGT

CAG (2018.12.28) LDLR gene mutation (2018.12.18) o Ao

a@a: awows NEH A wDAEEE % B BisW i
NUBD Wb BN NI ¥R N0
K3451

LDLR gana matation

5@ : Familal hypercholesterclemia

® § : PCA-Seuencig
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15111 160219 160527 170629 180628 181218 190509 19 S_; i o g

Resolute onyx 2.5x38mm, 2.75x38mm and
3.0¢38mm

Resolute Omyx 3.5x30m

* Male/ 57 year-old ‘zj =
* C/CChest pain (2019.4.17) 140
* F/H Father; MI, Brother ; PCl c stent :
» 2018.10 TC/TG/LDL 266/186/224 :
* 2019.4.25 TC/TG/LDL/HDL 266/309/169/37, Non-HDL 229 :z
0

19.04.25

Dosing and Administration of
Repatha® (evolocumab)
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DEYLHEUS W ETHOIUITEE

Y DFAAARUT OIUUL JRY DPALAFUS Fah E= BUY AT TYT BRAN . .
sjo|2 o] cfet wxa¥o= Toi = Familial hypercholesterolemia

« 2|0 LS B0| AR T S8 woBH2H Bue0] EUEIT B B0 AEE e EHT CHE XY

Tt 2 E} 0 - - Very high-risk ASCVD

+ AESE LI BITOLA O] 9 €15 £ CHE X/T H#) RN WE R0y

TAH HUT AL BT P28 6228,07 13 K04 7| F) « Pol lar di
ﬁ SHE SUASHY AU A HEE FE U Y UEE 7HE Yol BX0 M CHE gL o V'Vascu ar disease
| DN ON EZHCS | FEF HAAUSEM TN FUE DA177] 76 20 ot 88| . . . .
W J  AetelEs epiahche igixi 2 e ol * Progressive ASCVD despite optimal medical therapy

* Not adequate control of risk factors
(NIDDM, current smoker)

SYHYIHY D2 BUT
124 O] 4e| 20 U YIS FUEE FRY DEHAHEUE BRAM R R FE
OfHE|D|E, X ESaE Y 519t U E £

e P Tem——
L Pevata v e Wi,

| Summary

@ Evolocumab is a fully human monoclonal antibody that binds PCSK3,
preventing PCSK9 from binding to the LDLR and hence reduce LDL-C
levels.!

£% Evolocumab lowered LDL-C levels? and delivered proven coronary

B| THEF™ (evolocumab) 271
atherosclerosis regression,” reduced the risk of cardiovascular

~ EYCS : 1q0mg/ T WEH events.?*
- &7k 123N g/SaFER EVOIO(:I._.Imab
[t 304213 shows following effects £% Subject to the limitations of observational studies, general AEs and AEs of

special interest did not increase in incidence during continued exposure to
evolocumab of up to 4 years?

OF 124 O] 402 201 U M BUBY AHY 2FYLHEUT WM CHEL
TIEE DF DEOHE T HMG-CoA reductase inbibter T Eretimibe 0] 08 .0

7 213 T 101-C 2 500 mefL S FEXE A LDR, LOAAPL APOR, PCSRD)E. TIE 2
L D8 E 1G-Cod reductase inhibitor S} Eretimbe § F O SRSLL WSO SERE 3

UOLCHHTF I M| CRH] so OFM Hb 1] B 0L C2 a1 B @ Evolocumab 140 mg Q2W or 420 mg QM can be self-administered
— SC for patients with HoFH, HeFH, established ca lar
disease.*

A o i i 8 L€ o ety e
R0 AR N % LEaRE Mo

T LT et TE——— T P RS TE PAS

Repatha®

[ Before use J [ After use ]
Grey start bustton r R
Expiration date

Keep Evolocumah refrigerated (2°C to 8°C).

Expiration date 1>

= Allow to warm to room temperature for 30

minutes prios to use.
: il in safety or eff
¥
d atients
Yellow and younger patients
[injection i ) . .
Window complete) * Nodaose for pa
mild to moderate renal impairment or mild
hepatic impainment (Child-Pugh dass A).
Medicine
Yeliw safety guard -

Orangecapon gy l_ Orange capcft
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The 1% & Original Cilostazol PLETAAL

~FPLETAAL €
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0-PLT-16-AD-003-01

Catheter for
Atrial Cardioversion System SHOCK AT

Japan Lifeline Co., Ltd.

2-2-20, Higashishinagawa, Shinagawa-ku, Tokyo 140-0002 Japan
EP Division Tel: +81 3-6711-5231
http://www.japanlifeline.com

JIL Japan Lifeline




CARTO"3 L -
Systern CarTO" System insight magnified.

LOCATION ACCURACY | REAL-TIME 3D PRECISION | PROCEDURAL EFFICIENCY

CARTO® 3 System Version 6 will help you

transform data into useful clinical insights to guide

your ablation strategy. This version delivers optimized
visual organization for greater understanding,
improved mapping efficiency,* and enhances

readiness for capability advances.

w Y &

CARTO VIZIGO™ CARTO®CONFIDENSE®Module CARTOSEG™CT Usability
Software with Pattern Matching Segmentation Module Enhancements

CARTOSOUND

MODULE

SMARTTOUCH® Cathete
st results may not ne
Natching Pre-Clinical

&) Biosense Webster.

PART OF THE MVWW#WWW FAMILY OF COMPANIES
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5to <15 /FnWH T, 05 nd "5 years(n=" 5,678, bﬁec Cox vwode\s to Compave outcomesin rehnon to pahent age dmngl Syeavs median follow- up Assessed anhp\ale\e( therapy use and outcomes
{median 1.8 years). Of the 18 201 trial participants, 316 (1T%) underwent PCI (152 in Eliquis® group, 164 n warfarn grop). Compared continuous Eliquis® Sme bid to itamin K antagonists VKA,
international normalized ratio 2-3) in atrial fibrillation patients at risk of stroke  prospective, open, muiti-centre study with blinded outcome asses: tients were randomized; 633 received study drug and underwent ablation; 335 undertook MRI." Aimed to assess the efficacy and safety of Eliquis® compared with warfarin in prespecified subgroups of
patients with and without previous stroke or TIA. 18,201 patients with AF or atrial flutt andomly assigned to receive Eliquis? 5 mg twice daily or warfarin' In this randomized, double-blind study, Compared Eliquis? (at a dose of 10 mg twice daily for 7 days,followed by 5 mg twice daily for 6 months) with conventional therapy (subcutaneous enoxaparin,followed
by warfarin) in 5395 patients with acute venous thromboembolismOF 18 201 ARSTOTLE trial particpants, determine whether the reatment effct f Eliquis versus wartari diferswith ncreasing humbers of concornitant rugs used by patients with atrial fbillation.” Bxamined the isk of stroke or systemic embolism (SSE) conferred by heart falure (HF) and left
ventricular systolic dysfunction (LVSD) in the Apixaban for Reduction in Stroke and Other Thromboembolic Events n Atrial Fibrillation Trial (ARISTOTLE), as well as the effect of Eliquis® versus warfarin, which calculated in 3 patient groups: (1) no HF/no LD (n=8728), (2) HF/no LVSD (n=3207, and (3) LVSD withywithout symptomatic HF (n=2736).
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in patients undergoing percutaneous coronary intervention (PCI) during the ARISTOTLE trial. Patients were categorized based on the occurtence of
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apixaban

432KR19PRO0063-01/Mar 2019 | PP-£LH-KOR-0879-04Mar2020

New Wave of Antiarrhythmic Agent

—M- FAST Sinus Conversion and Maintenance

~Z|CHA| ZHE #3372 LIS 2 SSMEA|ZILICH) (Pill in the Pocket)

-SO0|MRAEUSES0ISHAIRX I ELL,

—\- SAFE by Simple PK /PD
-CHENaX 2RI E B2 QTAHEHKY), MOIHZE
(Ca%, p-EHM)SALXZ0|Z0|FLICE,

CHSIOME S E 2 OFH5H IR O|SHAI S A1 H 7 (ZAIZIO|L| = A
THSELICH).

Reference. 1) Atarashi H et al : Am J Cardiol 78(6), 694-697, 1996 2) Okishige K et al : Am Heart J140(3), 437-444, 2000 3) Ogawa et al : /8 17(2), 191-197, 1997  4) chi 47 #h ERAKIEEE 5(4) 661-678 1989

I =821 1UESEAFIOIUEZLUH25mg, 50mg

| 85584 CERYYIZMEAELTUAL, EU7IUSLYY2YY

| 28| SHYUNZAIOLUEGUHCZM1YU33|, 15/50mgSE TR0 O, SYU LSS IHS, SSLESIF STHRIU2FER0E5t01233], 13
75mg779(l"%F UL
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Plavitor:

for Korean Patients

Plavitor°=, THE LANCET
A AIC SA'E! MISILICH

Reference 1. Hahn )Y, et al. Lanc

2402 F(Plavitor®) [

Clopidogrel 75mg
17

PLT-19C014

Original CHH|
- HIEZYH : 2|FAOFE®(Liquixia®) «&HF: 25mg/5mg « ZEFA : 60N 42*‘;?%
« N2 : OlZIAtEapixaban)  « MIE : M| . Ok} : R3|X|L 2F7t0| 53 55% =g




FDUCATION Medtronic Academy provides

* Onling, self-paced courses on device therapy

A—l_ YO U R = PowerPoint®, video andimage library

» Procedure education from experts

F | N G E RTl PS » Information regarding Medtronic products
and therapies

= Compare features across device models

= Search for information on Medtronic's CRHF
device features including programming
information, feature operation, clinical
evidence, and examples

www.MedtronicAcademy.com

Medtronic
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LANSOPRAZOLE

Adapted from 1. Fre!
lur

25 OTI2H 5, HAHE
2y 4 84 3 820
2HATZLE 30 mg 12

315 6, Ol

10, Toyama, Japan
kr/ntml/index.jsp)2 H1IGHA|7| HIZILIC

D HUAZ Gated
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M7A1%= “CCB+ARB+Chlorthalidone” 3x| 2% 72k A2t

7 OIZEE gain,
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1) Emst ME et al. Am J Hypertens. 2010 Apr;23(4):440-6. 2) Emest ME et al. N Engl J Med. 2009 Nov 26,361:2153-64. 3) Pareek AK et al. J Am Coll Cardiol. 2016 Feb 2;
4) ALLHAT Collaborative Research Group, JAMA, 2002 Dec 18,288(23)2981-97.  5) NICE guideline, Hypertension in adults : diagnosis and management(CG127),

6) Hong SJ et al. Clin Ther. 201739 (10):2049-60.

5/50/12.5mg
5/100/12 dmg
& 5/100/25mg
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Wighly-specialized Evidences ‘
RecOgnized as CV benefits'

lecOgnized as CV benefits
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XR-700

XR-700

Your Complete Satistaction in X-Ray Protective Eyewear

% Effectively Reduces Scattered Radiation Exposure
% Light - weight, Stylish and Comfortable
% Unigque Design For A Complete Visual Field
% Side Apertures Eliminate Lens Fogging

F 4 &
To RAY ‘ Toray Medical Co., Ltd.

Innovation by Chemistry



