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Ex Vivo Lung Perfusion  
- Experimental and Clinical Studies 

Tobias Nilsson 
Department of Anaesthesiology and Intensive Care, Institute of Clinical Sciences,  

Sahlgrenska Academy, University of Gothenburg, Sweden 

 
Background: Ex vivo lung perfusion (EVLP) has since its introduction in clinical practice 
experienced a rapid expansion and made more organs available for transplantation. Different 
protocols and strategies have been implemented at transplantation centres around the world.  

Aims: In an experimental setup in pigs, the effect of haemofiltration during EVLP on lung function, 
perfusate oncotic pressure and lung weight (paper I), was evaluated, and two clinically used 
strategies for EVLP were compared, with respect to lung function, metabolism, inflammatory 
response, oxidative stress, and cell viability (paper II). To assess the clinical outcome of patients in 
Gothenburg and Copenhagen undergoing lung transplantation after EVLP they were compared to 
a contemporary control group (paper III). Correlations between lung physiologic variables during 
EVLP and short-term clinical outcome in lung transplant recipients were assessed, with the intention 
to identify variables during EVLP predicting post-transplantation outcome.  

Methods: In paper I, pulmonary oedema was induced in pigs, and lungs randomized to EVLP with 
or without haemofiltration. Oncotic pressure, lung performance and weight were measured before 
and after EVLP. In paper II porcine lungs were harvested and randomized to EVLP according to 
either of two clinically used protocols. The groups were compared before and after four hours of 
EVLP. In paper III lungs not accepted for donation, but with potential for improvement, underwent 
EVLP and were transplanted if predefined criteria were met. Outcome was compared to a control 
group of patients transplanted with conventional donor lungs. Variables during EVLP were 
examined for correlation with short-term outcome after lung transplantation in paper IV. 

Results: Haemofiltration during EVLP increased oncotic pressure and decreased lung weight 
compared to EVLP without haemofiltration, but without effect on lung oxygenation capacity in either 
group (paper I). There was a trend towards more lung oedema formation in the acellular, open left 
atrium group, but otherwise there were no differences between groups (paper II). Patients receiving 
lungs after EVLP had a lower PaO2/FiO2 ratio at arrival in the intensive care unit (ICU), longer time 
to extubation and spent longer time in ICU, however without difference in lung function at one year 
or survival at intermediate follow-up (paper III). No correlations could be found between variables 
measured during clinical EVLP and short-term outcome in lung transplant recipients (paper IV). 

Conclusions: Haemofiltration during EVLP may decrease pulmonary oedema. No major 
differences in effect could be established between the two clinically most used methods for EVLP. 
Outcome in patients transplanted with lungs after EVLP was comparable to patients receiving 
conventional lungs at intermediate-term follow-up. There were no clear correlations between 
commonly measured variables during EVLP and short-term outcome. 
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