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The Problem

Abbott, Berlin, Syncardia, Medtronic, Abiomed, Bayer -
Research Grants

All Patients have signed media releases.

Disclosures
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The Problem

Can we get to a point that

“every patient that needs a 
device receives one”.
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Different etiologies of HF including 
CHD. I.e. Is there a VAD for Fontan 
Failure?

Our temporary devices currently 
do not have their own cannulas.

We don’t have ALL the right temporary 

treatments...

THE BARRIERS

NOW, >50% of children needing a 
temporary VAD 
are too small for the Impella.
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CF-VAD

(centrimag or 

rotaflow)
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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



1 2 |   A D V A N C E D  C A R D I A C  T H E R A P E S  I M P R O V I N G  O U T C O M E S  N E T W O R K

Acute Process
• Myocarditis
• Acute graft rejection
• Unknown Pt status
High Risk VAD
• Small infant
• Single ventricle

Short-Term VAD

Recovery Expected or High

Risk Durable VAD 

Yes

Temporary CF-

VAD

Durable VAD TransplantRecovery
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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 

•

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

Hepatic dysfunction, intubated on ventilator

• Goal: Planning for durable device (HM3) and resuscitation 

to improve long term outcomes.

• Device: Centrimag with Temporary Cannulas or Impella. 

• Advantages: Full flow, end organ recovery. If needing 

dialysis use CMAG

• Disadvantage: Sternotomy

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

•

Resuscitate End-Organs Prior 

to Durable Device



1 5 |   A D V A N C E D  C A R D I A C  T H E R A P E S  I M P R O V I N G  O U T C O M E S  N E T W O R K actionlearningnetwork.org

ACTION Calculator

• Used to  estimate mortality

• Use to make the patient a 
better candidate, possibly by 
using temporary MCS before 
durable

Boucek K, Alzubi A, Zafar F, O’Connor MJ, Mehegan M, Mokshagundam D, Davies RR, Adachi I, 
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.

https://journals.lww.com/asaiojournal/Abstract/2023/06000/Taking_ACTION__A_Prognostic_Tool_for_Pediatric.16.aspx
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• 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)

Complex Anatomy



1 7 |   A D V A N C E D  C A R D I A C  T H E R A P E S  I M P R O V I N G  O U T C O M E S  N E T W O R K

Time

T
e

m
p

o
ra

ry
 c

o
n
ti
n
u
o
u
s
 f

lo
w

 d
e
v
ic

e
 u

s
e

• Bivalirudin use has decreased stroke rate 
in EXCOR patients

• Most centers more comfortable with 
Berlin

• Now understand importance of larger 
pumps

The reason for change in 

landscape……

2020 2024
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Some Glenn patients  will be 

supported easier with 

continuous flow (CF) devices 

• CF may decrease atrial 

pressure consistently

• If collaterals, there is a need 

for large CO that is easily 

titrated with CF

• Allows for team to determine 

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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• 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)

•

Adolescent that could be 

transplanted quickly



Impella 2.5 Impella CP Impella 5.0 Impella 5.5
with SmartAssist

Impella RP

2.5 L/min 4.3L/min 5.0 L/min 6.0 L/min 4.0 L/min

Pump Support & Size Options

LVAD RVAD

Average 
Peak Flow



What is the intent of support / planned duration? 

✓Acute cardiogenic shock / Bridge to recovery (BTR)

✓Bridge to durable device 

✓Bridge to transplant (BTT) 

✓Bridge to decision (BTD) 

✓ ECMO left heart decompression

Which ventricle needs to be supported?

Is the size of the patient adequate?

✓What are the vessel measurements? 

Are they patent?

✓ Is the LV length appropriate?

✓ Left ventricle (LVAD)

✓Right ventricle (RVAD)

✓Biventricular support (BiVAD)

✓ Single ventricle (SVAD)

Are there contraindications to Impella® placement?

✓Presence of ventricular thrombus

✓ Severe aortic regurgitation or stenosis (LVAD) or pulmonary 

regurgitation or stenosis (RVAD) or mechanical valves

✓ Is there a known clotting disorder?

✓ Significant right to left shunts (LVAD)

Choosing a VAD: Is an Impella® right for your patient?



of all patients 
had a stroke.

0%

of all patients 
had a major 

bleeding event.

15%

of all patients 
had hemolysis.

39%

Demographics

• 48 patients

• Median age 15.9 yrs (range 6.8, 34.4)

• Mean BSA 1.75m2 (range 1.05-2.02)

The Outcomes*

0 5 10 15 20

Cardiomyopathy

Congenital Heart Disease

Transplant Graft Dysfunction

Other

Diagnosis at Implant

Cardiomyopathy Congenital Heart Disease

Transplant Graft Dysfunction Other

of patients had a 
positive outcome

85%

Explant Death On Device

Median duration of 

support
5.5 days

Advanced Cardiac Therapies Improving Outcomes Network
Tume, ISHLT 2022
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• 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)

•

Anytime you think there may 

be recovery
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Thoughts and Questions?


