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Lung transplantation is 

the most effective treatment option 

in end-stage lung disease.
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Donation after cardiac death (DCD) donors
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Ex Vivo Lung Perfusion



Normothermic EVLP system



Cold static preservation

Preservation for extended periods 

(up to 12h)

Reduced cellular metabolism to 

about 5% in 4ºC

No possibility of active metabolic 

processes and repair

Slowing down death

No recovery and regeneration



EVLP

• Normothermia

• All necessary nutrients

• Oxygen

• Distinct from inflammatory and coagulation responses associated with 

in vivo repair

Active metabolism in in vivo condition



• Steen® (Vitrolife)

• COMPOSITION

• Dextran

– Protection of endothelium from leukocyte interaction

• Low potassium chloride

– Reduction of free radical generation

– Avoidance of vascular spasm 

• Human serum albumin: normal oncotic pressure

• Glucose

• NaHCO3, CaCl2, MgCl2, NaCl2 

• Water

Perfusate Solution



Brain Death

Lung procurement

EVLP for 4hours

Evaluation

Lung transplantation Discard

EVLP protocol



Advantages of EVLP

• Evaluation of the quality of grafts (e.g. DCD lung)

• Improvement of  the organ function unsuitable for LTx

• Opportunity to reassess → confirm results of treatment



Evaluation of organ function

• Real-time assessment of the viability of the lung

– Pulmonary artery flow

– Pulmonary artery pressure

– Pulmonary vascular resistance

– O2 saturation in perfusate before and after lung circulation

– Wet/Dry ratio

– Radiologic evaluation



Improving outcomes in transplantation: 

Organ resuscitation and repair



Current clinical status of EVLP

• 2007
– Steen

– First LTx using EVLP

• 2011
– Cypel and Lindstedt

– EVLP in initially rejected lungs

• 2012
– Aigner and Zych

– Potential to improve the quality of donor lungs unsuitable for LTx

• 2013
– Wallinder

– Safety of EVLP and allowance of lungs rejected to be used in LTx









Technical considerations



Commercialized Devices



OCS
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• Perfusate
– Osmotic and oncotic pressure

– Energy source

– Acellular vs cellular

– Medication

• Gene/molecule delivery
• AdhIL-10

• vector-associated inflammation↓

Additional treatment modalities

• Trans-tracheal and aerosolized agent delivery
– Delivery of biodegradable nanoparticle containing drugs

– Medical gas



EVLP in specific injured donor lungs
• Edema

– Basal alveolar fluid clearance: 19±10% per hr during EVLP

– Franck: Airway instillation of terbutaline→ 43±13% per hr

– Gattinoni: Infusion of salbutamol →PAP↓, compliance↑

• Inflammation
– Cypel: Intra-airway AdhIL-10

– Matthay: Instillation of MSC

• Infection
– Toronto group: High-dose antibiotics

– Instillation of MSC →bacterial killing mechanism↑(via keratinocyte growth 
factor)

• Gastric aspiration
– Zurich group: Positive effect of lavage with surfactant

– Leuven group: Pre-emptive treatment with steroid

• Pulmonary embolism
– Inci: Urokinase in DCD →PVR↓, oxygen capacity↑, edema↓

– Toroto group: Clinical EVLP using alteplase



Useful tool for translational research

• In medical oncology

• In lung bio-engineering• In thoracic surgery



EVLP in animal model



The future of EVLP

• EVLP center



Conclusions

• EVLP

– Useful tool for lung evaluation and reconditioning

– Reconditioning of extended criteria and DCD donor lungs

– Application to translational research
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