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PulseCath

A Netherlands based medical device company that develops, manufactures and markets
mechanical circulatory support (MCS) system.

Our Mission

To provide effective circulatory support systems to the cardiologist and the cardiac
surgeon that address a wide range of patients through novel solutions that reduce
healthcare costs and improve patient outcomes.
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PulseCath Milestones

Commercialisation iVAC 2L &

ZA B First Award Best medical device 1000

iVAC 2L sold

v

CE Mark iVAC 3L

First version of iVAC, 21 Fr CE Mark :
version,Subclavian approach iVAC 2L Strategic > 400 iVAC 2L performed
PulseCath : Alli procedurqs )
established iVAC 2L lance » 45 countries registered
Huadona Medicine » 35 distributor agreements
Product development . g 4 =g
17Fr, pvAD 2015- |VAC 2|_ » 30 publications
» 7 Centers of Excellences

2018 Clinical
evaluations

PULSE trial » 3 medical advisors
» 5 awards

IVAC 2L

Start clinical
study

Publication

v FDA consent RCT
pVAP-platform
proof of concept
Start APAC sales
Start China RCT
3 new patents
Upscaling
production to 2000
units yearly
" New robot

<

v IVAC 2L 16Fr
Sheathless

v pVAP-platform
proof of concept
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Background to Short Term Mechanical Circulatory Devices

Short-term mechanical circulatory assist devices A
are designed to provide hemodynamic support for a
wide range of clinical conditions

« prophylactic insertion for high-risk invasive

/ Intra-aortic
balloon pumps

coronary artery procedures to the management of [ there are four
cardiogenic shock catagories of [ peranecs
« acute decompensated heart failure e oy N circrﬂ‘z:toi?iisist )

« or cardiopulmonary arrest

These devices provides circulatory su_pﬁort by | ‘
performing work for a failing left or right ventricle & m°
or both f
which are used for
cardiopulmonary
bypass )
There has been a significant increase in the use of
short-term percutaneous ventricular assist devices
(ﬂVADs) as acute circulatory support in cardiogenic _
shock and to provide hemodynamic sqpﬁor_t during / exracorporsl
interventional procedures, including high-risk PCI oxyg“EEZIZTSfmps)

(ECMO)



IVAC 2L

iVAC 2L is a short term Pulsatile Mechanical Circulatory Support System in the form of a pVAD
| (Percutaneous Ventricular Assist Device) that effectively generates blood flow of up to 1.5 liters per
/ minute

It works by actively unloading the left ventricle to provide critical hemodynamic support for patients
being treated for acute myocardial infarction and cardiogenic shock

A Its application as hemodynamical backup may also result in more extensive treatment of the coronary
S —— . . . . . . . . .
lesions and improved long-term clinical outcomes and improve myocardial perfusion and optimize the

cardiac workload, thus reducing the likelihood of peri- and post-procedural adverse events

PU&TH



What does it consist of?

connection to JABP console

17Fr flexible thin-walled catheter

Bi-directional valve
Single port 40cc membrane pump

Delivered via 18Fr braided,
hydrophilic delivery sheath

Run by an IABP console

RJ&TH

Bastos, Marcelo B et al. “PulseCath iVAC2L: next-generation pulsatile mechanical circulatory support.” Future

cardiology vol. 16,2 (2020): 103-112.



Where can it be used?

Indications

SBP <80 mmHg
HR >120 bpm

SBP <80 mmHg Cl<1.5mliminimz
. . HR >100 bpm PCWP =30 mmH
_ N3 ock ; g
Protected high-risk PCI eer 105 c118-20mimii LVEDP st
HR 70-100 bpm LVEDP >20 mmHg

Cardiogenic shock - In patients where IABP il
isn’t enough and ECMO is too severe Eoe o

Heart pumps pulsatile ivAC 2L

IABP ECMO

1 Clinical characteristic + 1 Angiographic characteristic Inotropic medication
Clinical Characteristic Angiographic Characteristic \ Medical complexity >

* LVEF < 35% * Diffuse CAD

* Hemodynamic Instability * Multivessel Disease

* Diabetes Mellitus * Unprotected LM involving

. bifurcation o ) )

Ac“t_e C°r°"afy Syndrome + Severe Coronary Total Occlusion Contra indications include*: Femoral artery diameter

* Previous Cardiac Surgery _ Y <6mm, Severe Aortic stenosis, Thrombus in LV, Presence of

* Chronic K|dney Disease * Rotational AthereCtomy a meChanicaI aOI‘tiC Va|Ve
\ * Late Patent Conduit ' *please check the PulseCath iVAC 2L Instructions for Use for other contra indications

Arri, Satpal S et al. “Myocardial revascularisation in high-risk subjects.” Heart (British Cardiac Society) vol. 104,2 (2018): 166-179. RJEE&ATH

Bastos, Marcelo B et al. “PulseCath iVAC2L: next-generation pulsatile mechanical circulatory support.” Future cardiology vol. 16,2 (2020): 103-112.
J Am Coll Cardiol. 2015 May 19;65(19):e7-e26



Percutaneous coronary intervention §PCI) is @ non-surgical
procedure used to treat narrowing of the coronary arteries of
the heart found in coronary artery disease

A GROWING POPULATION APPROPRIATE FOR PCI

Indications for PCI include the following: Acute ST-elevation
myocardial infarction (STEMI) Non-ST-elevation acute -
coronary syndrome (NSTE-ACS) Unstable angina Comoroidites e

Heart failure, diabetes, Disease
advanced age, peripheral
vascu lar disease, , complex
lesions, history of angina,

prior surgery

More than 600 000 (PCIs) are performed in the United
States each year, accounting for over $12 billion in
healthcare spending. Colnpromiss’

Depressed ejection fraction
(LVEF<35%)

The number of PCI centers has grown 21.2% over the last 8
years

« 39% of all hospitals having interventional cardiology capabilities

Theodore Bass, MD, from University of Florida College of Medicine %

Appropriateness of Percutaneous Coronary Intervention
Paul S. Chan


https://pubmed.ncbi.nlm.nih.gov/?term=Chan%20PS%5BAuthor%5D

Types of PCl and what constitutes high-risk PCI?

- Balloon angioplasty
« Laser angioplasty

Multivessel disease
Left main disease

Heart failure
Diabetes

* ROta ti O n a I :::;ﬁerj :S:mlar disease (I.:::!ﬁgi‘l:::g:
Venous bypass grafts

at h erectom \ Unstable angina/NSTEMI

Prior surgery

Complex PCI patients

« Angioplasty with a
stent

Elderly patients >80 years old,
Dprgramr Gﬁﬂﬂ surglcal tum-dnwns HHI'I'IE_}[_J",’HH”M"{_

° M C S - S u p p O rte d PCI experience compromise
Individual skills Low ejection fraction
Personal experience Low cardiac output

*Arri, Satpal S et al. “Myocardial revascularisation in high-risk subjects.” Heart (British Cardiac Society) vol. 104,2 (2018): 166-179. RJEE&ATI—I



Cardiogenic Shock

« Cardiogenic shock remains a challenging condition with
mortality rates of approx 50%

SCAl SCAl Stages of Cardiegenic Shock
« Cardiogenic shock is essentially circulatory failure, as a P
consequence of left, right or biventricular dysfunction = ] '__‘_“"“:

ITIRIGRATING

i maey oy Bl 10 s Lo T rem v gy e o pm Dyw
S g

« The heart in unable to sufficiently pump enough - CLASSIC
blood to meet needs of the body e e

 Heart problems that cause cardiogenic shock include:
« Unstable angina
« Heart attack/myocardial infarction
» Certain abnormal heart rhythms
* Heart failure

. Heart defects /OaA
RlseCarH

Challenges in the conduct of randomised controlled trials in cardiogenic shock complicating acute myocardial infarction
Anne Freund
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https://pubmed.ncbi.nlm.nih.gov/?term=Freund%20A%5BAuthor%5D

Cardiogenic Shock

« Cardiogenic shock is not only decreases cardiac contractile function, but is
responsible for multiorgan dysfunction syndrome involving the entire
circulatory system

« Cardiogenic shock is managed by early diagnosis and directed therapy to
optimize oxygen delivery and tissue perfusion

« The field of temporary mechanical circulatory support to manage patients with
cardiogenic shock has advanced in the last decade

« Early intervention with adequate selection of the most appropriate mechanical
circulatory support device may improve outcomes
O
PUEE&ATH



IVAC 2L: Features — Benefits - Advantages

FEATURES

Transfemoral pVAD system

Sheath or sheathless insertion
approach

17Fr single lumen, bi-
directional flow catheter
providing pulsatile support

ECG or AP triggered counter
pulsation

Driven and compatible with
standard IABP consoles

BENEFITS

Ease of use, short learning curve

Reduced strain on heart muscle

Improvement in hemodynamic
parameters that effect the organs

Unloading of the LV reducing
afterload aortic pressure

Improves cardiac output

Cost effective

0p)
Ll
=
-
<
>
O
<

Swift percutaneous approach,
also in emergency situations

Reduce ventricular volume and
pressure

Non-significant hemolysis,
fHb<10 mmol/L

Standard transfemoral,
percutaneous approach that
follows routine procedure

Improves coronary artery and
end-organ perfusion

HJ@TH




The iVAC 2L is activated by standard |
IABP console that is triggered by ECG Ukl Sippait
/AP

The helium from IABP console is
“pushing and pulling” the iVAC 2L
membrane pump synchronized with
heart beats

During systole, blood enters the catheter
through its tip located at the left
ventricular and is aspirated into the
membrane pump

The membrane pump pushes the blood
back in the catheter, the valve at the
side hole opens, and ejects the blood
out sideways to aorta during diastole




IVAC 2L in position on X-ray IVAC 2L in action as seen on Fluoroscopy

RJ@TH



Impact of iVAC 2L as seen on PV Loop and Waveform

A significant shift to the left and iVAC 2L increases pressure diastolic
south is observed on use of iVAC 2L providing additional diastolic flow without
taking over LV ejection fraction volume

Pressure Waveform Without Support
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RJ&TH

Bastos, Marcelo B et al. “PulseCath iVAC2L: next-generation pulsatile mechanical circulatory support.” Future cardiology vol. 16,2 (2020): 103-112.



IVAC 2L Mechanical Unloading

. Impact of iVAC 2L in heart failure patients
« Improvement in heart work efficacy
« Improvement in systematic hemodynamics

. LV volumes and pressure show significant increase

«  The Arterial Elastance (Ea), reflecting the forces opposing
blood ejection by the LV, is reduced Significantly and
consistently after activation of IVAC 2L

is significantly reduced after

«  Total systemic resistanc (
blood reaches the peripheral

iIVAC 2L activation as th
circulation more easily

(0N

«  The global cycle efficiency is significantly improved

PU&TH

Bastos, Marcelo B et al. “PulseCath iVAC2L: next-generation pulsatile mechanical circulatory support.” Future cardiology vol. 16,2 (2020): 103-112.



Pulsatile iVAC 2L circulatory support in high-risk

CI i N i ca I S t u d i es percutaneous coronary intervention ull _—

i ‘ Head to head comparison of a pulsatile and a continuous flow left ventricular assist device in high-risk
| . 3 PClI setting — iVAC2L vs. Impella 2.5
)| Corstiaan A. den Ullu‘ MD, PhD; Joost Daemen‘, MD, PhD; Alexander Samol, Stefanie Schmidt’, Blerim Luani’, Sven Kaese', Melanie Zeyse', Marcus Wiemer?
| Anne-Marie Maugenesl', MSc; Linda _Toziasse', MSc; Robert 8 1Department of Cai nd Critical ng Uniw pital, Minden, Germany
Nicolas M. Van Mieghem'*, MD, PhD |

ramadvunamai 1 - - T-11THl 31 . arha
JU Al ! e i . il . .
1. Department of Cardiology, Erasmus MC, Thoraxcenter, Rotterdam, The Netherlands; 2. Department af |

Medicine, Erasmus MC, Thoraxcemter, Rotterdam, The Netherlands circulatory SUpport in high_risk cnronary stenting

GUEST EDITOR: Holger Thiele, MDy; Medical Clinic I, University Heart Center Litheck, Liibeck, Gern

Head-to-Head Cﬂl‘l‘lpﬂlﬁﬂl of a Pulzatile and a . ” ki Marcelo Barros Bastos, MD; Joost Daemen, MD, PhD; Nicolas M. Van Mieghem*, MD, PhD
Continuous Flow Left Ventricular Assist Device in High-
Risk PCI Setting: IVACZL Versus impella 2.5

")
Alexander Samol,' Blerim Luani,” Sven Kaese,’ T etk &FIC e g

(] ' , l Marcus Wiemer®
ye r 3 O a rtl C I e S a n d 'Johannes Wesling University Hospital, Department of PulseCath, a new short-term ventricular assist device: our
G i i i i in off- rtery b ft
trials published New-generation mechanical circulatory supportdis  Sreerionce i ot pump coron e e p e O i

high-risk PCI: a cross-sectional analysis Angelo Marzovillo®, Domenico Loizzi* and Carmine Carbone®

Pressure and volume unloading with pulsatile circulatory support during high-risk
percutaneous revascularization

Koen Ameloot, MD; Marcello Bastos, MD; Joost Daemen, MD, Pl s.sastos .1, 11 schreuder!, 1. Daemen?, Ca. Den Uil'?, NM. Van Mieghem®
- - i " (1) Erasmus Medical Center, Interventional Cardiology, Rotterdam, Netherlands (2) Erasmus Medical Center, Department of Intensive Care Medicine, Rotterdam, Netherlands
nnnnn DM Taliv Zillotea WATY DM Aiaalao Rd Vhe AMian

e 15 since 2017 L @tronters e vediine

Cardiovascular Revascularization Medicine

Case Report First-in-Man Method
Description: Left Ventricular
Unloading With iVAC2L During

. Veno-Arterial Extracorporeal Effect of next generation pulsatile mechanical circulatory support on
® P U LS E Trl a I * m O St Membrane Oxygenation: From cardiac mechanics - The PULSE trial
Veno-Arterial Extracorporeal Marcelo B. Bastos “, Hannah McConkey b Oren Malkin ¢, Corstiaan den Uil a"‘,]nnst Daemen®,

Membrane Oxvge“atiOl'l to ECMELLA Tiffany Patterson b Quinten Wolft*, Isabella Kardys , Jan Schreuder ®, Mattie Lenzen *, Felix Zijlstra®,

re Ce n t | y p u b I i S h e d i n OPENA:E:_ to EC-iVAC® .Simon Redwood ", Nicolas M. Van Mieghem **

Mavin Kumar Kapur, - - .
v Carsten Tschope ', Alessio Alogna**, Alessandro Faragli*, Karin Klingel®, of Candiology, Erasmus University Medical Center, Rotterdam, the Netherlands
B.

Tufts Medical Center, United States P .
Reviewady:  Gunther Schmidt', Torsten Wolfgang Heilmann®, Marcelo B. Bastos ™ and " Cardiovaselar Division, King's College London, St Thamas' Campus, Landan
. Frank Spillmann "1 * PubseCath BY, The Netherlands
e

*Effect of next generation pulsatile mechanical circulatory support on cardiac mechanics - The PULSE trial. Cardiovascular Revascularization Medicine, March 2022 |3LJ lS E TI—I
Marcelo B. Bastos , Hannah McConkey, Oren Malkin, Corstiaan den Uil, Joost Daemen, Tiffany Patterson, Quinten Wolff, Isabella Kardys, Jan Schreuder, Mattie Lenzen, Felix Zijlstra,
Simon Redwood, Nicolas M. Van Mieghem



Effect of next generation pulsatile mechanical circulatory

support on cardiac mechanics — The PULSE trial

Contents lists available at ScienceDirect

Cardiovascular Revascularization Medicine

ELSEVIER

Effect of next generation pulsatile mechanical circulatory support on
cardiac mechanics - The PULSE trial

Marcelo B. Bastos *, Hannah McConkey °, Oren Malkin ¢, Corstiaan den Uil *“, Joost Daemen
Tiffany Patterson ”, Quinten Wolff *, Isabella Kardys *, Jan Schreuder *, Mattie Lenzen *, Fell
.

Simon Redwood ®, Nicolas M. Van Mieghem **
. g
" Cardvovasaukar Dvision, King's College London, St Thomas’ (ampus. London

a
ix Zijlstra*,
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Mechanical circulatory support with PulseCath iVAC 2L
in high-risk percutaneous coronary interventions offers
LV unloading and reduces myocardial oxygen
consumption particularly in patients with acute coronary
syndrome or concomitant mitral regurgitation

The mean age was 74 (IQR: 70-81) years and the
mean SYNTAX score was 31 £8.3

Left ventricular unloading with iVAC 2L MCS was
denaonstrated in 82% of patients with complete PV
studies

90% of Patients with moderate or severe mitral
regurgitation or presenting with acute coronary
syndrome (ACS) were most responsive to iVAC 2L
unloading

In 81% of patients significant reductions in afterload
(Ea: —19%) with increases in stroke volume (+11%)

and cardiac output (+11%)
O
PUEE&ATH



PCI was feasible with iVAC 2L MCS in
patients with advanced coronary artery
disease and very high to prohibitive
operative risks

o Procedural success in 91% of cases

o Reduction in Syntax score from
37+ 19 to 4.0 (IQR: 0 to 15.12)

e 30-day mortality 6.9%:;
comparable to PROTECT II
guécg/omes: IABP 6.2% and Impella

. (0]

e PULSE patients were at higher risk
than in PROTECT II study yet
procedures were more extensive
and support times were shorter

HR |

Wime

EF

% P

g

dP/dt - sCi

esisle bt
PRSW,
_m-ri; .I
EnFVRIF
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September 2021 Tokyo University — Dr. Saku

After using ATP for canceling auto-regulation of coronary flow

Comparison coronary flow iVAC 2L vs
} IABP
« Total 2L 16 Vol >2L/m (Zeon IABP Console)

" NoSuport VAC (ZEONver) NoSupport 1ABP  IAC ZEONver)  IVAC 2L increased coronary flow with

SR e reducing Pressure of left ventricular

—mean AP —mean CF —mean PCWP
After using ATP for canceling auto-regulation of coronary flow
: i - == + iVAC 2L decrease PCWP (Pulmonary

" | capillary wedge pressure

i No Support IABP

= j - iVAC 2L Waveform of coronary flow is
i different from its of IABP

AN 5
No Support iVAC (ZEON ver.) RJEE&ATI‘I

Actual flow volume is more
than 2.0L/min



Registry PMS - 174 patients — 24 Countries - 67 centers

April 2022

« Mean age was 6911 years. (SYNTAX 37)

« Patients tended to have multivessel disease and low ejection fraction (EF< 35%).

« The median support time (IQR) of 71 (51-114) minutes.

« An average flow of 1.5+0.2L/min.

« Significant LM obstruction and three-vessel disease were present in 59% and 54% respectively.

. %lft{g}grocedural complications that resulted in the removal of the device in only two cases
. 0).

« Repeat Revascularization 0% Vs 3.2% Impella and 6.2% IABP*.
 Major Bleeding 3%. Vs 5.1% Impella and 3.3% IABP*.

« Hemodynamic Instability 7.7% Vs 10.2% Impella and 12.3% IABP*
« MACCE** 30 Days - 12.1% Vs 14% Impella and 20% IABP*

« Hemolysis (Clinical relevant) 0% Vs 11.8% Impella and 0% IABP*
« Acute Kidney Injury - 6.1% Vs 13% Impella and 4.2% IABP*

*Comparison to Protect II and IMP-IT studies
** MACCE: composite endpoint of death, myocardial infarction, stroke and repeat revascularization after 30 days. TIA:

Transient Ischemic Attack. AMI /O&A
RlseCal

R1058-1_PMS Registry Report iVAC 2L_2022-06-29
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Contents lists available at ScienceDirect —
CARDIOLOGY

&8 % International Journal of Cardiology
)

El \[ j\[ ‘R journal homepage: www . elsevier.com/locate/ijcard

IVAC 2L vs Impella 2.5

Comparison of a pulsatile and a continuous flow left ventricular assist
device in high-risk PCI*

Alexander Samol " . Marcus Wiemer ", Sven Kaese "

. 40 patients iVAC 2L vs Impella 2.5 during protected high-risk PCI(LVEF 33%)

. PCI Success in 98% of cases

. Both devices led to a significant increase in aortic pressure

. Both devices ensured stable hemodynamic conditions for performing successful high-risk PCI

. Complication rates by use of both devices seem acceptable

. Signs of potential hemolysis were only present under Impella 2.5

. El.ighcig\?ilc(:epgllgfueggi(abﬁemaer?crl]%g%’%al circulatory support by the pulsatile iVAC 2L or the continuous flow Impella

Alexander Samol, Marcus Wiemer, Sven Kaese. Comparison of a pulsatile and a continuous flow left ventricular assist device in high-risk PCI. RJEE&ATH
International Journal of Cardiology May 2022



Why use a Short Term Mechanical Circulatory Device during

high-risk PCI?

Performing high-risk PCI's normally
create heart deuteration during
blocking LM coronary with balloon

In many cases this can force to stop
rocedure in order to let myocardial
0 recover

In order to get to maximum
outcome from one procedure the
IVAC 2L can prevent patient
collapsing and give the “safety net”
needed to continue for next steps

Not using safety net pump during
these caSes force you to perform
the procedure in high speed onl
senior and well experienced doctors

* Ameloot K, B Bastos M, Daemen J, Schreuder J, Boersma E, Zijlstra F, Van Mieghem NM.Top of Form New Generation mechanical circulatory RJEE&ATI—I

support during high-risk PCl: a cross sectional analysis. Eurolntervention 2019.



Guidelines Europe

TandemHeart

Proek Do ﬂt_lmpella \
Protek Duo Heartlr\\lllgge _— IABP
IABP is not recommended for use in r\ m
high-risk PCI procedures

: . . Caval Right Right Pulm. Left Left Prox.
Euro pean Gui d e lin es recommen d ation Vein Atrium Ventricle Artery Atrium Ventricle Aorta

(July 2021)
« Joint EAPCI/ACVC expert consensus

Central VA-ECMO /
document on percutaneous /
ventricular assist devices. Peripheral VA-ECMO

Eurointervention.
1 0 . 4 244/ EIJYZ 1 M O 5_0 1 Table 2. Indication for pVAD-support in HR-PCI=.

Device Indication Evidence
- IABP Should not be used BCIS-11°
* E u ro pea n C E M a rk SI n Ce 20 1 5 N O L] AFP May be considered in highly selected PROTECT Il
144876 — Valid till April 2024 Sl AL R el
diameter common femoral artery, no
severe tortuosity)

VA-ECMO | Should not be used No data
available

Aorta

AFP: microaxial flow pump; HR-PCI: high-risk percutaneous coronary
intervention; IABP: intra-aortic balloon pump; VA-ECMO: veno-arterial
extracorporeal membrane oxygenation. 2There is no common definition
of HR-PCI. PCls might be considered as high risk in patients satisfying
the followings clinical and/or anatomical high-risk criteria: clinical O
characteristics [stable/decompensated LVEF <35%, haemodynamic

instability, diabetes mellitus, acute coronary syndromes (ACS), previous l I_I
* Joint EAPCI/ACVC expert consensus document on percutaneous ventricular assist devices. European Heart Journal: Acute Cardiovascular cardiac surgery, chronic kidney disease] angiographic characteristics U S E T

. . (diffuse CAD, multivessel disease, unprotected left main coronary
Care (2021) 10, 570-583 doi:10.1093/ehjacc/zuab015 disease involving bifurcation, severe coronary total occlusion, severely

calcified lesions needing rotational atherectomy, last patent conduit).?




In conclusion

1.0+

— MCS protected
- Unprotected
+ MCS protected censored

0.9 + Unprotected censored

“ In a consecutive real-world
cohort of high-risk PCI patients,
protection with new-
generation MCS resulted in | (A
better procedural outcomes g o Cl:0.85:340)

desplte worse EF and more "o 200,00 400'.0%me (dayse)oo'.oo 800.00 1,000.00
complex coronary artery disease

Cum survival
b
oo

30-day survival 98% vs 87%,

at basellne” pTi"M 1 Unprotected
B MCS protected
20
p=0.12
1
154
@ p=0.005
& 1
8
c
)
5] 0.03
o p=00s P p=0.04 p=0.04
1 1 1
a p=0.17 p020
Ameloot K, B Bastos M, Daemen J, Schreuder J, Boersma E, Zijlstra F, Van Mieghem NM.Top of Form New Generation mechanical
circulatory support during high-risk PCI: a cross sectional analysis. Eurolntervention 2019. o L- .J—
Primary Adrenalin  Cardiac Limb "Cardioversion  Chest " Intubation = Rescue Death on table/in

endpoint arrest ischaemia compression MCS first 24 hours



The effect of pulsatile support over continuous flow?

Stroke volume of heart
+
stroke volume of device

~
~

pumping greater volume
of blood through the body

Pulsatile systems
work with the heart,
giving output from
the device and also
the natural cardiac
output therefore
giving increased flow

Continuous
flow replaces
the output of
the ventricle

BOTH PROVIDE
SIMILAR SUPPORT TO
A FAILING HEART

RJ&TH

Bastos, Marcelo B et al. “PulseCath iVAC2L: next-generation pulsatile mechanical circulatory support.” Future cardiology vol. 16,2 (2020): 103-112.



What are the risks of hemolysis using iVAC 2L.2

« Every pump creates some level of blood destruction

« IVAC 2L almost does not damage the RBCs due to low negative pressure during
suction and smooth membrane pump that keep smooth circle blood flow

« Level of FHD is significantly lower than the Impella pump <10mg/DL in
comparison to 50-100mg/DL in continuance flow pumps

RJ&TH



Concerns about 18Fr sheath and limb ischemia...

« Patient selection is key to success, similar to TAVI femoral Artery size need to be
>5.7mm

* Occluding lower extremities during PCI and then taking out the device, up to 3-4H have
no significant effect on lower limb - never had a complication with this

« In case using the device for more than 4H it is recommended to assess the lower limb
Oxygen level with SPO2, if levels are low then it is recommended to perform bypass as
per ECMO

« There is always a possibility of a sheathless approach. This involves a small cutdown
and using a purse-string surgical technique to close after the procedure. In this option,
the size is dramatically smaller (comparable with that of a 15Fr sheath)

RJ&TH



Wound closure and IABP console compatibility

How do I close the big wound?
* You may use the same technique as with a TAVI procedure.
Double Proglide / Prostar closer device or the new Manta can be also used

What console shall I use with iVAC 2L ?

« The iVAC 2L can be driven by any IABP drive (Arrow or Maquet) the setting
is similar to IABP settings so not a huge learning process

RJ&TH



Comparison of iVAC 2L to Impella CP

« Different functions -
Pulsatile support Vs
Continuous flow

« iVAC 2L although a smaller
pump generates
equivalent results to
Impella CP

« Works with the heart

* No significant hemolysis in
comparison to Impella CP

« Easy to operate and time
efficient

« Cost effective

Clinical Effect

IVAC 2L

LV volumes and pressures showed a
significant increase.

The Effective Arterial Elastance Decrease
(Ea)*

Decrease

Increase

Decrease

Shifting to left and down
<10 mg/dL

Principle of action Pulsatile

Cardiac output and systematic
pressure changes*

Indications

Impella CP

LV volumes and pressures showed a

significant increase.
Increase

Increase

No change

Increase

Shifting to right and Up
>50 mg/dL
Continuance flow

High risk PCI, Unloading LV during ECMO
(CS), High risk Ablation and Mapping

Use and complications

High risk PCI, Unloading LV during
ECMO (CS)

Bleeding complications* Very low

Short

High
Complicated and involve high skill
user

long
Learning new procedure and Not needed needed
console
Economics
Cost (Europe) ++ A+

Standard IAB console

Based on clinical studies and publications

Alexander Samol, Marcus Wiemer, Sven Kaese. Comparison of a pulsatile and a continuous flow left ventricular assist device in high-risk PCI.

International Journal of Cardiology May 2022

Dedicated Impella console

Plea

Bastos, Marcelo B et al. “PulseCath iVAC2L: next-generation pulsatile mechanical circulatory support.” Future cardiology vol. 16,2 (2020): 103-112.
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