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THE BARRIERS

We don’t have ALL the right temporary
treatments...

Our temporary devices currently
do not have their own cannulas.

Different etiologies of HF including
A CHD. l.e. Is there a VAD for Fontan
Failure?

NOW, >50% of children needing a

&3 temporary VAD
are too small for the Impella.
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CENTRAL ILLUSTRATION: Temporary Circulatory Support in Children
Awaiting Heart Transplant
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1,499

Patients Enrolled

in VAD Registry as of 1/17/24

;
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Sites Reporting Data
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Number of patients being supported on
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Berlin Heart EXCOR® HeartMate 3™
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HVAD™ System impella®
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CentriMag™ PediMag™ Rotaflow SynCardia TAH

219 234 67 11
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| Types of Devices Implanted by Year

Devices Implanted Each Year Between April 2018 and December 2022
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When to use a temporary VAD?

» Shock

* Resuscitate end organs prior to a durable device
* Complex anatomy??

» Adolescent that could possibly go to transplant

* Anytime you think there may be recovery




Temporary CF-

VAD

Recovery Expected or High

Risk Durable VAD

Acute Process
* Myocarditis

* Acute graft rejection
e Unknown Pt status
High Risk VAD

e Small infant

* Single ventricle
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6 year old with myocarditis on high dose
inotropes

Goal: Recovery; ability to give therapy

Device: Centrimag with Temporary Cannulas

Advantages: No septostomy, Full unloading,
low anticoagulation needs

Disadvantage: Sternotomy

Duration: <2 weeks
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Resuscitate End-Organs Prior VADS Post-implant Survival Class  9CCI?N
to Durable Device

Follow the steps below to determine your patient’s sutvival class type after VAD implantation.

22-year-old with Fontan with AKI necessitating dialysis,

_ ) _ _ 1: Calculate Score 2: Assign Class

H e pat I C dYSfU n Ct I O n, I nt U bated O n Ve ntl IatO r Add ponts from the categones of pre-implant risk factors Use the total score from Step 1 to determie your
10 cAlcuate the total ACTION VADS Survivai Score patient’s ACTION VADS Class type praimpiantation
Category Points Total Points Class Type

Goal: Planning for durable device (HM3) and resuscitation Ventilation - '
(Mechanical) reen v

to improve long term outcomes. - gj [\
Advanced Therapies |
(ECMO &/or Diplysis) '
No D 0

Device: Centrimag with Temporary Cannulas or Impella. e o1 | [\
Diagnosis
DEM/Myocarditis o '
Other R Orange )

Advantages: Full flow, end organ recovery. If needing el [l

. . >5ky o
dialysis use CMAG <skg o1

Red

Total Score: Jo 1 02 []3+

Disadvantage: Sternotomy

Estimated suneval peccentages by ACTION VADS class s determined by ACTION Registry Data
Grees: 5% Yellow: B4% Orange 79% Red SEN

Duration: <2 weeks (cmag), Impella (approx. 5 weeks)

[
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Height (in cm)

«>

ACTION Calculator

Weight (in kg):
Dialysis: O Yes No

Creatinine

a»

Used to estimate mortality s

Device Strategy: Select

“>

ECMOQ: Yes © No

Use to make the patient a
better candidate, possibly by o
USing tempora ry IVICS bEfore Paracorporeal/Continous Device: Yes @ No

durable

Boucek K, Alzubi A, Zafar F, O’Connor MJ, Mehegan M, Mokshagundam D, Davies RR, Adachi |,
Lorts A, Rosenthal DN. Taking ACTION: A Prognostic Tool for Pediatric Ventricular Assist Device
Mortality. ASAIO J. 2023 Jun 1;69(6):602-609. doi: 10.1097/MAT.0000000000001899. Epub
2023 May 27. PMID: 37261722.
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https://journals.lww.com/asaiojournal/Abstract/2023/06000/Taking_ACTION__A_Prognostic_Tool_for_Pediatric.16.aspx

Complex Anatomy

1 year old with Glenn, Severe AV valve regurg and massive
collaterals.

Goal: Transition to Berlin Heart

Device: Centrimag with Berlin Cannulas (inflow -atria or
ventricle)

Advantages: Understand what size Berlin Pump you will
need. Easy to cut in oxygenator. Get AC right

Disadvantage: Centrimag has slightly higher stroke risk.
Less likely to rehabilitate.

Duration: <2 weeks (cmag), Impella (approx. 5 weeks)
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The reason for change in
landscape......

e Bivalirudin use has decreased stroke rate
in EXCOR patients

* Most centers more comfortable with
Berlin

* Now understand importance of larger
pumps

Temporary continuous flow device use

2020 Time 2024
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Some Glenn patients will be

=
Main Text Article Artificial . .
Use of Ventricular Assist Device in Univentricular —9'535 Supported easier with _
Physiology: The Role of Lumped Parameter Models S continuous flow (C F) devices

Arianna Di Molfetta &, Gianfranco Ferrari, Sergio Filippelli, Libera Fresiello,
View issue TOC
Roberta lacobelli, Maria G. Gagliardi, Antonio Amodeo W,;f,“,”ne‘sjgjssue 5

First published: 23 October 2015 Full publication history par;eiy424041353 ¢ C F m a.y d e C re a.S e atrl al
pressure consistently
* If collaterals, there Is a need
Int J Artif Organs. 2017 Mar 16;40(2):74-81. doi: 10.5301/ja0.5000562. Epub 2017 Feb 11.

Concomitant pulsatile and continuous flow VAD in biventricular and univentricular physiology: a for Iarge CO that IS €asl ly
comparison study with a numerical model. titr ated Wlth CF

Di Molfetta A", Ferrari G2, lacobelli R', Filippelii ', Guccione P, Fresiello L%, Perri G', Amodeo A'. . A”OWS for team tO de termine
cardiac output needs prior to
committing to Berlin pump
size

+ ASAIO J 2014;60:119-21
* J Thorac Cardiovasc Surg. 2013 Jun;145(6):e62-3.
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Adolescent that could be
transplanted quickly

16-year- old comes in with acute HF. Not Frail. Gene
positive. Good transplant candidate. Can wait extubated.

Goal: Transplant

Device: Impella

Advantages: Axillary — can do some inpatient rehab and
not have a sternotomy

Disadvantage: In house till transplant, AE profile

Duration: Impella (approx. 5 weeks)
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Pump Support & Size Options

Average
Peak Flow

LVAD RVAD
Impella 2.5 Impella CP Impella 5.0 Impella 5.5 Impella RP
with SmartAssist
| .
2.5 L/min 4.3L/min 5.0 L/min 6.0 L/min 4.0 L/min




Choosing a VAD: Is an right for your patient?

Which ventricle needs to be supported?
What is the intent of support / planned duration?

Left ventricle (LVAD)

Acute cardiogenic shock / Bridge to recovery (BTR) . _
Right ventricle (RVAD)

Bridge to durable device . _ ,
Biventricular support (BiVAD)

Bridge to transplant (BTT) Single ventricle (SVAD)

Bridge to decision (BTD)
ECMO left heart decompression Are there contraindications to Impella® placement?

Is the size of the patient adequate? Presence of ventricular thrombus

Severe aortic regurgitation or stenosis (LVAD) or pulmonary
What are the vessel measurements? regurgitation or stenosis (RVAD) or mechanical valves

?
Are they patent: Is there a known clotting disorder?

iate?
Is the LV length appropriate: Significant right to left shunts (LVAD)



The Outcomes™

85%

Demographics

of patients had a m Explant = Death = On Device
positive outcome

» 48 patients
« Median age 15.9 yrs (range 6.8, 34.4)
« Mean BSA 1.75m?(range 1.05-2.02)

0% 15% 39%
Diagnosis at Implant
Other of all patients of all patients of all patients
had a stroke. had a major had hemolysis.

bleeding event.

Congenital Heart Disease

Cardiomyopathy

10 15

: Median duration of
uggg 55 days Suzpljrrjc uration o

B Congenital Heart Disease

Cardiomyopathy
B Transplant Graft Dysfunction m Other

Tume, ISHLT 2022
Advanced Cardiac Therapies Improving Outcomes Network



Figure 5. Competing risk curves depicting alive on device, death, recovery, and transplant for the group of
99 patients receiving Impella devices between April 2018 and July 2023,

100% \
' ~ Death
! = On Device
: ~ Recovered
q = Transplant
75% :
: * Ventricular recovery, wean - Any device explanted 1or ventricular recovery or support no longer
' needed, no other device type implanted
> '
% : Impella patients
_§ 50% ' N=99
& : > Alive on device 5 (5%)
' = Deceased 12 (12%)
Transplanted 46 (47%)
25% Ventricular recovery, wean 36 {36%)
0,
0% 30 60 30
Days
Impella patients (n=99)
30 days 45 days 60 days 90 days
Alive on Device 23% 11% 7% 6%
Death 11% 12% 12% 12%
Recovered 39% 41% 41% 41%
Transplant 27% 36% 40% 41%
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Anytime you think there may
be recovery

3-year-old transplant patient with acute rejection needing '
ATG

Goal: Recovery

Device: Centrimag with Temporary Cannulas

Advantages: Full flow, end organ recovery. If needing
dialysis use CMAG.

Disadvantage: Sternotomy

Duration: <2 weeks (cmag)
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PediMag™ & CentriMag™

Pump Settings Cannulation Strategies
Speed: Revolutions per minute (RPM) Temporary (ECMO or bypass) or Durable {Bertin) cannulae may be used.

Only p ter that can be changed © LVAD: Cannulation from LA/LV to Aorta
+ B-5500 RPM + RVAD: Cannulation from RA to PA
+ BIVAD: Biventricular support. Cannulation for LVAD and RVAD
Flow: Li {LPM)
d Mm:f:m‘:’ + SVAD: Cannulation from common Atria or Ventricle to Aorta
« Centrimag: 0-9.9 LPM
High/Low Flow Alarms: Set within INFLOW
20% of target flow
Device Assessment
“Look closely at all connection points Bedside Issues
for thrombus [ mme ) Cpue Trescment
- Uisten to and examine the pump to make CHATTER/ Mpovolemia Giew Pased
sure it's situated corractly on motor INTERMITTENT PM o igh Adpst Satirgs
5 any - formasi SUCTION heermitiert Canvule Evaluste puvlenng
and Follow progression y Wiyt
LOwW Heppovalemia Ghen Pl
Types of Defects oW A TN
Fibrin: white, AP 100 fom Adpust Settingy
usually small
Thrombus: dark In color, concerning if: Back Up Equipment
~ Increasing Insize >3 mm « Consale and motar * Priming kit
* Quick increase in amount of dot + Starile pump and circuit - 2 large ECMO clamps per VAD
- Becoming darker
* Mobile
R System Components
Clreult: tubing connecting the Console: The
cannulae and pump cansole connects
Blood Pressure «PediMag: Y inch Tubing to the motor and aliows the user to
« This ks & continuous Mow device, 50 the « CentriMag. % inch Tubing change the moluf speed.
patient will have little putsatility P Monitor:
« Pump is afterioad sensitive, must keep : ﬂ?m:d&vﬁw‘::‘d. el Cionacts b0
blood pressure within parametess The pump inflow sits at the top of the the console
pump and connects to the cannuls and displays
draining blood from the settings,
Emergency Care the heart. The outfiow Shows the
» Switch to back - sits on the side of the waveforms and sllows the user to
““"m“ = ;%o 1) pumg and connects to make settings changes,
6 #nd motor U the cannula returning
CPR: Compressions and defibeilation T bloodito the heart. Flow Prabe: Direct
or cardioversion as needed without measurement of the
stopping the pump Motor: The pump blocd Flow within
PR isseatedinsidethe SR 4 the circuit.
o motor which spins N ® ‘ “
y continuously to move
Scan QR code for pump the blood forward
change infarmation !

.
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Impella® Heart Pump
Overview

ART TWO

Abiomed Impella’ 2s,cp 500,55

The Device

™ impells® it inserted 20 & vessel either twrgcally
Ot pertutamecusty (Ve Labid for deskcs type)

Laft Ventricke Support: Pumg indet vy i the Wit
vertnoe and outhed rests above the aoctic wive
Right Veatricle Support: Pumg miet sts in the
g vertriche and sutled ¢ ssls abow th subnosery
wrtery valve

Pump Settlngs Lon Diypiay Screed

Spead: The matn setting that can he stanged
Lo aler COP lonels g0 from 0.4

Flow (L/min): calodated CO Beoagh the
peog Il rumber iy ywlow punp ik sot in good
poaition, If whikte it is appoopriately placed
Purge Flew (mi/howur): The race e
Cuxtiow flad b goivg o thiricats the motot
Purge Pressure (mmsg): The smount

of prassure setded th push the prope Mud
thiough the pump

e Power Sources

@ * Battery e = | Wowr
% Mg it AL autistt ot ol tven

Soz Oumal arloo: Jereas AT Adasry aizatees
N A AN N e (TN S 81 e

LVAL

LKA

impalln 23 impells TP mpeite SOAD  mpelle 23°  inpeite Be

e ESLimn AILMW £8 Lven

RVAD

[ X

2L A Le

TS Tt | ™

System Components

Mears Pump

Tha mestte ypins cordousuvly, with
blcad entenng through the e,
sod beitg ejected vis the cutiet,

The 2.5, CP and 5.0 il have » '

Purge Systam

The purge cassette deiivers
purge M wiich acts a5 &
rinsing Nukg, to she microasial
pump to bwep blood from
antering bhe mpter,

Purpe Muid Purye Nud

is typicaliy made up of

A% DAW (deatrose »n water],
with 25 KU, of Separin

¥l

pgtad 4t the end of the catheter R
the 5.5 hae a blunt oy v Loty P
Trum s weth Smart Assie® sso
have an optical placerment setsar Contradar
hat will daphiy data on the Saft Knobs: Dzen, display, 0od
Impeile” Cortrolier ChaE Mary QpBons
Selectar Knab: Buntan rotates (o
e navgats throogh meius, press e
P 4 meke 3 selection
Purge Cassette Deoc: Sprng-loaded
- doar housing the purge casseltn
Catheter Plug Cornects impetls®
(atheter b the cantrodes
[y
Pume settings on Seplay screen
Wave Forms
Proe Calet  Masturemant Oestription
A0 Pacarven S " ot Maontan Ao Prenscrs - Lnet] to Seterrise locstan

LV Pacertent Sgns—only

dAnplags with Smant Avont* Whets

P et A

of the pumg's seraor o relation bo aortic vele
Montark LY Prossere - Used with As (e
na todetmiming pureg's Dot inibe 1V
Warelorm peak 1hosks oupir wis A0 mavedarm
to diate natimal placenere

Messeromert o (1w bump's o0ergy e Orng

Nenge

0163 vty

0163 raridg Negaliee
subien rray ibeay
Fabmearn

01000 ma,_Coul 2O nA

Mot Currert Grow

waloe aad (astoie

Tererne LY putien

Anticoagulation Potential Emergencies
* Totat Hepane cebvered Humalysis Suction No Flow / Lew Fow o
15 paciertt = irpe by Posabiie thinmlinus of adeguats et filng The tathetes may have mavesd ¥ there I & cardiae

perge Heparin « U malpovition of devwin from hygoemiemia o device ane be malpostioned or » aorest and CPE s neegies
Syvhmesic IV Hepann Wateh Fer: Line mepoubios thramus a chatrectng Now Sutsrnane the P iewwl in

« Purge Mube tapans wlor shangey andd Watch Pac; Decrosse o flowar  Wateh Fors Decreased €0, iow 3 and start CPR. When
comeantsation DIW 2% W Brease 1 LDN haoge in hemodynamices. Thees  Now slarms, and Tt moter ROSC rebuima theck

™ 150 L ey be el Mauma free tgh may sl be o low Now slerm carrent waved posiiening of catheter.
« Goak ACT 160200 Treatment: Check Treatment: Decrasso P lewl Treatment: Decease the P level T 0y defibiilacion
depeodng oo dirical \ patmmurt of tathele  and evwess vubume dalv bricw Senaine triubestoct va'l‘amynn
shustion and repasition Evaluate cathecsr postion davics with X.ray and EOHO % regqured do net
Peasbly lower P level Mawy reed resaytnang o adust Pleve
raplacanment of the gump,

.
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