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4500 Tx worldwide

advanced stages of
heart failure when Needs assist device

a durable LVAD is 229%
not an option

ECMO Current status
10-20% 50%




INTERMACS |: “crash and burn”,

refers to patients in cardiogenic shock, with critical hypotension despite inotropic support
and established organ hypoperfusion.
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ECMO as Bridge to TX:
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TX provides a survival benefit in

The 1-year overall survival rate was sz i dais on VALEEID @ven i

candidates on ECMO (52.2%) as
compared with patients who did
not require ECMO support (75.5%)

post-transplant survival remains
inferior to that of patients without
VA-ECMO and that transplantation
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~ 25% of HTx on ECMO




Survival after heart transplantation

1-year survival = 82 %
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Increased experience with (ECMO) as a mode of cardiac support has expanded its use

The use of ECMO is associated with acceptable outcomes in well-selected patients.

While outcomes with (ECMO) as a bridge to heart transplant have been variable, several series

have confirmed the safe use of ECMO to stabilize patients prior to (LVAD) implantation.

When ECMO is used prior to heart transplant, mortality is greatest during the first 6 months post-
TX.

Patients who are alive 6 months after transplant appear to have similar survival rates as patients
who were not supported with ECMO prior to transplant.




Survival with this double-
bridge strategy has varied
according to the patients
selected, ranging from
after
LVAD placement

LVAD is not an ideal option

Sever LVH

! Refractory ventricular -

arrhythmias

ISevere biventricular§
& dysfunction @&

Congenital heart
disease




Bridge to Bridge strategy




ECMO in Children

30% death in 30 days

40% likelihood of TX







The most significant complication in the immediate post-
operative period is early graft failure (EGF), with a mean
incidence of 20—-25%.

EGF is a major risk factor for death and accounts for 40-50% of
early mortality after HTx.

Despite the use of inotropes, EGF may persist and require
temporary mechanical circulatory support.

Considering short-term outcomes, 45-80% of patients were
discharged alive from hospital.

Ann Cardiothorac Surg 2019;8(1):99-108






Either central or peripheral
arteriovenous cannulation.

failure after HTx, providing adequate

support




This suggests that underlying
severity of illness plays an
months after transplant important role in determining
appear to have similar survival survival.
rates as patients who were not
supported with ECLS
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PGD Incidence:
3—30%

PGD accounts for
40-50% early
mortality of TX

Donor age

Congenital
etiology in
the recipient

organ
ischemic
time

mechanical
circulatory
support prior

& to transplant







67%
weaned y

Overall conditional survival E8#% ECMO support is a reliable
was 73% at 1 year and 66% therapeutic option for
at 5 years. g scvere, Early graft failure




17 patients VAD, and 27 patients VA-ECMO support.

severe PGD, support with VA-ECMO appears to result in better clinical
outcomes than VAD support



https://www.ncbi.nlm.nih.gov/pubmed/28087104

Review Article
Page 1 of 6

Extracorporeal life support in preoperative and postoperative
heart transplant management

limited LV unloading

Limited time of support

Risks of thromboembolic

mortality (51.6%)

vascular complications.




ECMO & BLOOD PRESSURE

Increased blood pressure during veno-arterial ECMO |

is only a result of increased flow, is as such

secondary and depends on vascular resistance and
filling.

Accordingly, vasopressors and volume therapy have
to be carefully adjusted during veno-arterial ECMO | -




Cannulation technique, tips & site?

' Veno-

~ venousVV




Peripheral
VA ECMO

Possible extubation

Closed chest

Femoral artery
problems

Coronary perfusion




88 Distal perfusion [

goee LV distention & Afterload 5888
watershed g8  mismatvh Pulmonary S8 Limb Ischemia
g congestion (Low EF & Al) SR8




Triple cannulation

Veno-veno-arterial cannulation

In some patients on veno-arterial ECMO respiratory function is not sufficient which potentially results in upper
body hypoxemia, also referred to as differential hypoxia, two-circulation syndrome or harlequin syndrome

@ This phenomenon may further occur in very large patients supported with standard sized cannulae.

Triple cannulation (two for drainage and one for supply), which is sufficient to disrupt dual circulation in many
B cases.




Triple cannulation

Veno-arterial-venous cannulation
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Extracorporeal life support devices and strategies
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- for management of acute cardiorespiratory failure -

adult patients: a comprehensive review
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Table 2 Extracorporeal life support strategies for mechanical circulatory support in isolated cardiac failure

ECLS strateg
VA ECMO (return feraoral artery)
Central VA ECMO (return aorta)

VA ECMO (return axillary artery)

Centrimag™ (Levitronix LLC, Waltham, MA, USA) LVAD
{access left atrium/left ventricle, return aorta)

Centrimag™ (Levitronix LLC) RVAD
(access right atrium, return pulmonary artery)

Centrimag™ (Levitronix LLC) BiVAD

TandemHeart (CardiacAssist, Inc, Pittsburgh, PA, USA)
percutaneous LVAD (access left atrium via fermnoral vein,
return femoral artery

Impella™ (Abiomed, Aachen, Germany) percutaneous LVAD
(access femoral artery)

Peripheral VA ECMO + Impella™ (Abiomed) percutaneous LVAD
Implantable LVAD + tempoerary RVAD (toxygenator)

Principle indication(s)

Default strategy for potentially reversible cardiogenic shock of any cause

Failure to wean from cardiopulmonary bypass where recovery expected within 7 days
Salvage for small patients with cardiogenic shock where femoral arterial access inadequate
Reversible cardiogenic shock where high flows not required

Reversible cardiogenic shock with lower-limb vascular disease

Isolated LV support where recovery is expected in 8 weeks
Isolated RV support where recovery is expected in 8 weeks
Biventricular support where recovery is expected in 8 weeks
Isolated LV support

Isolated LV support

Isolated LV support with better LV decompression

Met criteria for LVAD but unexpected reversible RV dysfunction occurred

BIVAD, biventricular assist device; ECLS, extracorporeal life support; EOMO, extracorporeal membrane oxygenation; LV, left ventricular; LVAD, left ventricular assist
device; RV, right ventricular; RVAD, right ventricular assist device; VA, venoarterial.




Patient selection criteria for ECMO

Hypoxic respiratory failure indications

Acute respiratory distress Pao./Fio, < 150 while the patient is
syndrome due to any cause receiving Fio, = 90% and high posi-
: tive end-expiratory pressure : N
Bridge to lung transplant (15-20 cm H,0) - Absolute contraindications
Primary graft failure of lung 8 Uncontrolled active hemorrhage

>
transplant Murray score = 2

5 e Terminal illness
Inability to maintain airway plateau

pressure < 30 cm H,0 Irreversible or end-stage heart or lung failure in patients who are
not candidates for transplant

Hypercapneic respiratory failure indications

EIE{thﬂtiﬂn of d"tmnjt ob- Paco, > 80 mm Hg - More than 7 days on mechanical ventilation with high Fio,
structive pulmonary disease pH < 7.15 A or high-pressure ventilation

Status asthmaticus

Relative contraindications

Airway plateau pressure < 30 am H,0 Nonpulmonary organ dysfunction, especially renal failure
= 1

N NN NN BN DN NN BEE BN BEN BEE DN BEE BEE BN BEE B Irreversible central nervous system dysfunction
Cardiac failure indications Malignancy, solid-organ transplant, or immunosuppression

Myocardial infarction-associated cardiogenic shock Conditions precluding use of anticoagulation
Fulminant myocarditis Advanced age

Sepsis-associated myocardial depression o\ Weight > 125 kg

Extracorporeal cardiopulmonary resuscitation
Postcardiotomy or post-heart transplant cardiogenic shock
Primary graft failure after heart transplant

Bridge to ventricular assist device implantation or heart transplant
| B N BN &b B B B & &5 &8 &8 B &5 B |




One year Mortality
predictors

g8 246 heart transplants



https://journals.lww.com/pccmjournal/toc/9000/00000

B8 | Card Surg. 2019 Oct 14. doi: 10.1111/jocs.14274.

Primary graft dysfunction after heart transplantation: Outcomes and resource utilization.
B8 Division of Cardiothoracic Surgery, Virginia Commonwealth University, Richmond, Virginia.

Mortality (31.8% vs 3.8%, P <.0001).




Bl ) Artif Organs. 2019 Nov 11. doi: 10.1007/s10047-019-01146

A case series: the outcomes, support duration, and graft function recovery after VA-ECMO use in primary graft dysfunction
B8 after heart transplantation.
B8 Tufts Medical Center, Boston, MA

g Survival to discharge rate was 88.9%.

@88 One-year survival rate was 85.7%.




Team work seems to be
more important Than
Ideal Device!!l




