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ECMO bridging to Lung transplantation 



Development of ECMO 

ECMO, extracorporeal membrane oxygenation

- developed in the late 1960s and used for human since early 1970s

by a team of Robert H. Bartlett

- to achieve prolonged extracorporeal circulation by prevent the interface between

air and blood in the original CPB system

 ECMO become standard treatment for pediatric cardiac & respiratory failure

unresponsive to other treatment
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Increasing role of ECMO in respiratory failure 

H1N1 influenza pandemic in 2009

- improved outcomes in ARDS patients cared by ECMO [CESAR trial]

 the number of patients supported on ECMO, opportunity to support

critically ill patients grown dramatically



ECMO bridging- era of LAS 

 Lung allocation score (LAS) era

- adopted since 2005

- priority based on waiting time  prioritization of sicker patients

- decreasing waiting list time for patients with the most urgent need for transplant

 problems the transplant centers faced

1) how to maintain optimal status of sicker patients during waiting time

2) how to extend the lives of critically-ill patients at risk



ECMO bridging to lung transplant 

Considered as a risk factor for poor survival

RE-evaluate use of ECMO as a pre-transplant support modality

- modern pumps, heparin-coated silicone membrane



ECMO bridging to lung transplant 

 Increasing use of ECMO bridging

April 2016 to December 2021, 445 bridged patients 
In UNOS database



ECMO bridging to lung transplant 

Allocation in Korea

- 응급도 0

1. 호흡부전으로 intubation ventilator 적용 중인 환자

2. 체외막형 심폐기 (ECMO) 가동 중인 환자

- 응급도 1

1. NYHA IV 이면서 산소 투여 없이 ABGA PaO2 < 55mmHg

2. NYHA IV이면서 mean PAP > 65mmHg or mean RAP > 15mmHg

3. cardiac index < 2L/min/m2 인 경우



Considerations for ECMO bridging 

 Indication for ECMO bridging

Configuration of ECMO

Awakening

Complications related to ECMO

Duration of ECMO support



Considerations for ECMO bridging: indication

Disease diagnosis and severity to determine allocation priority

 Functional, psychosocial, and nutritional status of the patient

Other disease factors that might affect life expectancy pre- and post-transplant

 Refractory hypoxemia or hypercarbia or right heart failure

despite maximal medical management



Considerations for ECMO bridging: indication

Contraindications

- Ineligibility for lung transplantation

- Irreversible end-organ failure affecting multi organs

- Sepsis and bacteremia

- Contraindications to systemic anticoagulation

- Uncontrolled metastatic disease

- Acute intracerebral hemorrhage or stroke

 Need multidisciplinary team approach



Considerations for ECMO bridging: indication & configuration 



Considerations for ECMO bridging: configuration



Considerations for ECMO bridging: Awakening  

Awakening ECMO

- Spontaneous breathing, non-sedated related to pre-transplant vitality and

post-transplant survival

Intended awake ECMO

Endotracheal intubation



Considerations for ECMO bridging: Awakening  

Awakening ECMO



Considerations for ECMO bridging: Duration of ECMO support 

Waitlist mortality or clinical deterioration Post-transplant mortality



Considerations for ECMO bridging: complications of ECMO 

Related to circuit and cannula

Bleeding complications

 Infection

Multiorgan failure including acute renal failure requiring renal replacement therapy



Considerations for ECMO bridging: experience in Korea 

-non-published data, severance hospital Jan 2013 – Dec 2022
-a total of 405 BTT, ECMO-bridged 128 patients 
-no survival difference between the groups



Current issues 

ECMO bridge to lung transplantation is feasible, for sure.

 ‘When, To whom, How, How long’

Awakening strategy

Proper duration for ECMO bridging






