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HM3 LVAD - Mid-term outcomes (2)

Real-life - INTERMACS

HM3 vs. older devices
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Kaplan-Meier Survival by Era and Device Type
Intermacs: January 1, 2013 - December 31, 2022
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Survival for Primary CF LVAD by Device Strategy
Intermacs: January 1, 2013 - December 31, 2022
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Shaded areas indicate 70% confidence limits
p (log-rank) = <.0001
Event: Death (censored at transplant or cessation of support)

72.6% 5-year survival on
HM3 support for pts <50 yrs
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Even better mid-term outcomes (similar to HT) among
patients that would have been eligible for transplant

Mehra et al, JAMA. 2022;328(12):1233-1242.




THE STS INTERMACS 2025 ANNUAL REPORT: FOCUS ON OUTCOMES IN OLDER ADULTS

Outcomes in older adults (> 65 years) with the Mag-Lev device Time to broaden patient eligibility?

Reassuring outcomes in historically underserved and/or high risk populations of
SRVl 6 ML CoRGIR Dy Ags Bt transplant ineligible adults > 70 years
Intermacs: January 1, 2018 - December 31, 2024 ( '
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underserved

Meaningful improvements in patient
reported HRQOL at 6 months
* NYHA class I-ll in >50%
+ +27 points on KCCQ
* +22 points on EQ-VAS
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Time to First Gl Bleeding for Mag-Lev by Age Strata
Intermacs: January 1, 2018 - December 31, 2024
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Time to First Stroke for Mag-Lev by Age Strata
Intermacs: January 1, 2018 - December 31, 2024
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Freedom from Stroke

Years After Device Implant

Time to First Device Malfunction for Mag-Lev by Age Strata
Intermacs: January 1, 2018 - December 31, 2024
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Time to First MCS Infection for Mag-Lev by Age Strata
Intermacs: January 1, 2018 - December 31, 2024
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Time to First Bleeding for Mag-Lev by Transplant Eligible Ages
Intermacs: January 1, 2018 - December 31, 2023
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Time to First Device Malfunction for Mag-Lev by Transplant Eligible Ages
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Time to First Neurological Dysfunction for Mag-Lev by Transplant Eligible Ages

Intermacs: January 1, 2018 - December 31, 2023
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2019 EACTS Expert Consensus on long-term mechanical European Journal of Cardio-Thoracic Surgery 56 (2019) 230-270
= doi:10.1093/ejcts/ezz098  Advance Access publication 17 May 2019
circulatory support

Evgenij V. Potapov**' (EACTS Chairperson), Christiaan Antonides®",

Maria G. Crespo-Leiro©, Alain Combes®®, Gloria Farber', Margaret M. Hannan®, Marian Kukucka",
Nicolaas de Jonge', Antonio Loforté/, Lars H. Lund®, Paul Mohacsi', Michiel Morshuis™, lvan Netuka”,
Mustafa Ozbaran®, Federico PappalardoP, Anna Mara Scandroglio®,

Martin Schweiger’, Steven Tsui®, Daniel Zimpfer' and Finn Gustafsson"* (EACTS Chairperson),
The Task Force on Long-Term Mechanical Circulatory Support of the EACTS

Preventing infection postimplant

It is recommended that the velour part of the driveline not exit the body. [259]
Stabilization of the driveline immediately after the device is implanted and continuing throughout the duration [491]
of support is recommended.

A dressing change protocol initiated immediately postoperatively is recommended. [491, 492]
Secondary antibiotic prophylaxis for the prevention of infectious events during routine procedures and dental (71,493,
work due to the risk of bacteraemia should be considered. 494]

The 2023 International Society for Heart and Lung
Transplantation Guidelines for Mechanical
The Journal of Heart and Lung Transplantation, Vol 42, No 7, July 2023 Ci rCUlatOI’_\[ Support: A 10' Year Update



- little or no redness

- no drainage

- skin is incorporated
(stuck) to the driveline

- no tenderness

- initial tear or trauma to
exit site (ex. dropped
controller), skin pulled
away from driveline

- slight tenderness

- drainage - note amount,

color, odor

- slight redness

- redness increasing
- drainage increasing-
note amount, color,
odor
- tenderness
- skin pulled away from
driveline

immediately, take

Page an MCS Nurse
pictures if possible

- large amount of red-
ness

- large amount of
drainage

- painful

- skin is pulled away
from the driveline

Utah Artificial
Heart Program

INTERMOUNTAIN
HEALTHCARE



Driveline exit-site care protocols in patients with left ventricular
assist devices: a systematic review

Zeliha Ozdemir Koken™”, Yunus C. Yalcin (® *%, Diana van Netten®, Chantal C de Bakker”,
Maaike van der Graaf®, Umit Kervan (@ °, Nelianne ). Verkaik” and Kadir Caliskan @ **

Use of a kit increases patients’
compliance to the
protocol. /14151

STANDARDIZZAZIONE E PROTOCOLLI
SONO ALLA BASE DELLA PREVENZIONE
DELLE INFEZIONI DELLA DRIVELINE

Usea
dressing kit
- i | it- v Use of sterile gloves, sterile dressin
A water-resistant covering m;tf‘rilaq Keep dry exit T— ile e gl . ; g
can be used during the shower.74 site during technnlquee" materials, a mask, cap and coat maybe
the shower effective to prevent driveline
N\ _/ '-' \/, infeﬂions.r"a'ln
\_/ V .. . \w‘
Driveline
O;age"?;e;slérng exit-site Use * Chlorhexidine gluconate should be
i [4,7,13,14,17)
The less frequent dressing change may be safe week after the w \ care -/ Chlorhexidine " mg:i: g?;:;:’sﬁ:’?:;a Povidong
A0, NICTesNs chrepwer a"g ,&a:,'::‘:] dM: ui:'e‘ Iﬂeﬁt“ e I- v dg’ ucli)nate " iodine should be used in Chlorhexidine
S ' i healed v SHEIG A8 , intolerant patients.[1214.18]
\v. : — t\\—/
Use an hal::: ;“Ve': * Silver-based dressing should be used in infected/high
. nchori ressing infection-risk wounds.7-15.18]
APEREROKOR BN BY0 ) DI Wk b prmsert i as a covering * Foam-based dressing should be used in exudate
driveline exit-site trauma.[%7812.14,15,18,34.37] device 8

wounds.8.19]
Sterile gauze dressing should be used in healed dry
wounds as a cost-effective material.[48121519]






Exit site of pump lead Extensive disinfection with Compress soaked in disinfection is
without problems Softasept or Octenisept placed under lead

Pre-cut metallic-coated compress (silver side next Compress is fixed with a sterile
to the skin) is placed around the lead plaster
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1. Unfold a small compress
(7.5x7.5 cm)
2. fold in the middle
3. fold twice to 1/3

4. Place the folded compress
around the lead, without
bending the lead upwards

5. Fix with a sterile plaster



Fix the upper half with a large
plaster

Cover with a compress

....and the lower half with a slit plaster from bottom to top



A further fixation
plaster is stuck

perpendicularly
to the lead

Stabilize additionally with
fixation pflaster










ASAIO Journal 2014 Adult Circulatory Support

Modified HeartMate Il Driveline Externalization
Technique Significantly Decreases Incidence of Infection
and Improves Long-Term Survival

AJEET SINGH,* MARK ). Russo,* Tracy B. VALEROSO,* ALLEN 5. ANDERSON, T JoNaTHAN D. RicH,
VALLUVAN JEEVANANDAM, * AND SHAHAB A. AKHTERE




Double tunnel technique for the LVAD driveline:
improved management regarding driveline infections
David Schibilsky - Christoph Benk - Christoph Haller -

Michael Berchtold-Herz « Matthias Siepe *
Friedhelm Beyersdorf + Christian Schlensak

J Artif Organs (2012) 15:44-48

Reduction of Driveline Infections Through
Doubled Driveline Tunneling of Left
Ventricular Assist Devices

*fFelix Fleissner, *Murat Avsar, *Doris Malehsa,
*Martin Strueber, *Axel Haverich,
and *Jan D. Schmitto

*Division of Cardiac, Thoracic, Transplantation and

Vascular Surgery, Hannover Medical School; and

finstitute for Molecular and Translational
Therapeutic Strategies (IMTTS), Hannover Medical
School, Hannover, Germany

Artif Organs, Vol. 37, No. 1, 2013

O fascial transition

~ skin exit site
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European Journal of Cardio-Thoracic Surgery 56 (2019) 230-270
doi:10.1093/ejcts/ezz098  Advance Access publication 17 May 2019

Single positron emission tomography/computed tomography combined with radiolabelled leucocytes for the

la
detection of location of infection and infected emboli should be considered.

Leucocyte radiolabelled scintigraphy for identification of deep infection may be considered.

If the infection is not eradicated despite debridement and 6 weeks of systemic intravenous antibiotic treatment,
specific surgical treatment of the infections should be considered, including driveline relocation, pump

. . : . Sl . lla
exchange, prolonged treatment of the ventricular assist device, wrapping driveline with omentum and a heart
transplant.
Lifelong antibiotic treatment for complicated S. aureus infection should be considered unless there is an option lla

to remove the device.

6 weeks rule!

The Journal of Heart and Lung Transplantation, Vol 42, No 7, July 2023
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Treatment of patients with mechanical circulatory support with a suspected infection of the driveline exit site or the driveline itself

A full evaluation as outlined above should be performed in all patients prior to treatment before commencing
antimicrobial treatment even if only superficial infection is suspected.

In patients with a superficial driveline exit site infection but without a BSI or systemic illness, it is recommended
that antibiotic therapy be deferred until culture results are known.

In patients with clinical signs of driveline exit site infection but with negative culture results, initiation of empiri-
cal oral antibiotic therapy and evaluation based on clinical response are recommended.

In the presence of systemic illness and/or sepsis, initiation of empirical intravenous antibacterial therapy always
covering Staphylococcus, Pseudomonas and Enterobacteriaceae species, also taking local institutional epidemiol-
ogy and colonization (e.g. methicillin-resistant Staphylococcus aureus, vancomycin-resistant Enterococci) into
consideration, is recommended.

Rifampicin should usually be avoided due to its significant impact on the international normalized ratio, but it
may be considered in rare cases.

It is recommended that the duration of antimicrobial treatment be guided by the clinical response, type of
infection, pathogen(s), transplant status and the opinion of an infectious disease expert.

It is recommended that the treatment of a superficial infection without an associated BSI last at least 2 weeks.

For deep infections, treatment for at least 6 weeks, depending on the pathogen, time to clearance of the BSI, the
clinical response and the expert opinion of an infection disease expert, are recommended.

The Journal of Heart and Lung Transplantation, Vol 42, No 7, July 2023




European Journal of Cardio-Thoracic Surgery 56 (2019) 230-270
doi:10.1093/ejcts/ezz098 Advance Access publication 17 May 2019

Treatment of patients with mechanical circulatory support with a suspected infection of the pump

In all patients with mechanical circulatory support, a full evaluation for any suspected infection as outlined
above should be performed before commencing antimicrobial treatment.

In the case of a persistent bloodstream infection, pump seeding or endovascular infection should be suspected. It is
recommended that intravenous antimicrobial therapy be initiated after microbiological samples have been taken.

For infection in patients with mechanical circulatory support at the time of device exchange or heart transplant,
it is recommended that antimicrobial therapy be continued for at least 6 weeks, depending on the pathogen
and the clinical course, to minimize the risk of relapse.

After failure of eradication of infection with debridement and 6 weeks of systemic intravenous antibiotic
treatment, specific surgical treatment of infections including pump exchange and a heart transplant should
be considered.

6 weeks rule!

The Journal of Heart and Lung Transplantation, Vol 42, No 7, July 2023



Relation of Left Ventricular Assist Device Infections ) Outcomes of Heart Transplant After

With Cardiac Transplant Outcomes = Left Ventricular Assist Device Specific

and Related Infection
Aditya Parikh, MD™*, Michael Halista, MD", Samantha Raymond, MPH®, Jason Feinman, MD",

Donna Mancini, MD?, Sumeet Mitter, MD®, Maya Barghash, MD", Maria Trivieri, MD", gﬁcgaﬁlg- g““% M%S’[i‘%gig‘}?'as G. Sémlidira]' “ﬁ% Edwaf]‘;‘ G. 501;515];' Mg» MPH,
. . : . : 2 . Starli 5 s isti : , MD, Li , 3
Johanna Contreras, MD", Sarah Taimur, MD", Julie Roldan, AGACNP", Joseph Murphy, RN", Pt g risine £ Rova iane Tereps, R

. d K i = § Nader Moazami, MD
Aml[ Pawa]e’ MD ’ AneleChl Anyanwu’ MD > N()ah MOSS’ MDL > Anul‘adha La]a’ MDL L] and Departments of Thoracic and Cardiovascular Surgery, and Cardiovascular Medicine, Heart and Vascular Institute; and
Sean Pinney h/ID"l Department of Infectious Disease, Medicine Institute, Cleveland Clinic Foundation, Cleveland, Ohio
> (Am J Cardiol 2021;160:67—74)
(Ann Thorac Surg 2015;100:1292-7)
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Figure 3. Impact of LSI on long-term outcome of allograft rejection and death within | year after HT. CI = confidence interval. Figure 2. Impact of LSI on short-term outcome of acute renal failure, allograft rejection, and death at 30 days after HT. CI = confidence interval.



Association between continuous-flow left ventricular assist
device infections requiring long-term antibiotic use and Chronic infection versus no infection
post-heart transplant morbidity and mortality Infection 92% versus 78% 1.2 (0.6-2.5) &

Rejection 38% versus 59% 0.5 (0.2-1.5) 2

Absolute risk HR (95% Cl) p

Maria Lambadaris MD! ® | Julie K. K. Vishram-Nielsen MD, PhD*2® |
Jennifer M. Amadio MD, MEHP'® ® | Shahid Husain MD, PhD'® |
Vivek Rao MD, PhD'®® | Filio Billia MD, PhD* @ | Ana C. Alba MD, PhD* @

Death 8% versus 15% 0.4 (0.1-3.9) %)

Resolved infection versus no infection

Infection 81% versus 78% 1.4 (0.8-2.6) )
J Card Surg. 2022;37:96-104. Rejection 63% versus 59% 1.3 (0.6-2.5) 5
Death 15% versus 15% 0.9 (0.2-3.6) 9
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. ’ .J ; ; ¥ FIGURE 5 Kaplan-Meier curve of infection at 1-year post-heart transplant in patients with (1) LVAD-specific infection on
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e . . . I post-discharge from a heart transplant in patients with chronic suppressive antibiotics (blue); (2) resolved LVAD infection
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The Leviticus FIVAD™ - 3 Fully Implantable Ventricular Assist Device

» Leviticus Cardio announce FDA breakthrough device designation for

the Leviticus FiVAD™
September, 2019

IMPLANT COMPONENTS

Implant Coil Ring — Receives power from the external Power
Transmission Belt. It is placed around the lung and fixated to the chest
wall. The coil possesses state of the art resonance structure
technology and high power receiving capability.

Internal Controller and Battery — controls the power receiver
circuits, activates the VAD brushless DC motor, communicates with
the external controller through standard MICS protocol, and controls
the battery smart charging circuits. The battery provides power
backup and enables several hours of operation without the external

%‘w Power Transmission Belt.

CALON MinivAD™

= Maglev Motor

‘Great blood handling
- Smallest LVAD .

EXTERNAL COMPONENTS

User Watch - status and alarm generation to the patient; Connects
via MICS protocol to both the internal and external controllers and
collects the vital statistics from them.

Power Transmission Belt - transmits power to the internal receiver
coil via magnetic coupling. The coil is built from Litz wires with state of
the art resonance structure technology and can supply up to 30 Watts
at high efficiency.

External Controller — runs the power transmission control algorithm,
communicates via standard MICS protocol with the implant; pushes
power to the belt using special power driver circuits.

External Battery — main power source for generating the
electromagnetic field. Similar battery to those used with current
LVADs.

o

Doctor’s Tablet - used mainly for patient specific configuration during
device initialization;

Wireless Heart Pump
Technology Implanted in a
Patient for the First Time

J Heart Lung Transplant 2019;38:339—343
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@® EACTS & Acve W) EAPCI
‘CARDIO-THORAGIC SURGERY @ European Society of Cardiology

European Society of Cardiology

IVI e C h a n i C al C i rC u I at O ry With the scientific collaboration of Acute CardioVascular Care (ACVC) and the European
Support Workshop

Association of Percutaneous Cardiovascular Interventions (EAPCI), of the ESC

’% 26-27 June 2026
2222/ Turin, Italy

With the scientific collaboration of Acute
CardioVascular Care (ACVC) and the European
Association of Percutaneous Cardiovascular
Interventions (EAPCI), of the ESC

Skills Level 2 - Residents in the final years of training and surgeons at the
beginning of independent practice.
Cardiothoracic surgeons, Cardiac anaesthesiologists, Cardiologists, Residents
and Fellows, Perfusionists, VAD coordinators.

@ EACTS O ACVC @ EAPC' 26-27 June 2026 | Turin, Italy

CARDIO-THORALSE SURGERY @ European Society of Cardiology @ European Society of Cardiology

FIND OUT MORE AT EACTS.ORG
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HaarWars Thoratec Corporation

M. DeBakey
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First implant worldwie .
13 November 1998 at DHZB




FinelHeartooo

A hedalthier life with every beat 'Kﬁ

A hybrid between a pacemaker and a cardiac assist device, ICOMS FLOWMAKER® is the first definitive

therapeutic solution capable of helping the heart restore its natural rhythm.

FineHeart granted first
two patents in China for
the FLOWMAKER®

Bordeaux, France, April 25, 2022 -
FineHeart S.A, a medical device company
developing the FLOWMAKER®, a fully
implantable cardiac output restoration
system (ICOMS) to address the unmet
needs of patients suffering from severe
heart failure, announced today that its
first two patents have been granted in
China by the CNIPA - China National
Intellectual Property Administration -.

NO BYPASS Iz

No bypass to the aorta ’f-tf"

SHORT SURGERY
Easy to implant & PROCEDURE
explant and with no

dependency caused

Minimally invasive (oo minutes)
and with a beating heart

WIRELESS
No external driveline, so
Designed to support the without infection risk, the
natural functioning of the / 1%t cause of complications

blood flow and synchronized
to the natural heartbeat.

and mortality

!
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HEART &
REHABILITATION \ ADJUSTABLE TO
Stimulates the recovery PATIENTS’ NEEDS
of the heart’s functioning . . "
and promotes natural Avaylable for patients Wl.th
contractions  p_ IMPROVES varying degrees of severity

QUALITY OF LIFE
Mobility & autonomy



