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• What happens with lung donors and waiting list?

• What can we do?

• Ex vivo lung perfusion systems

• What can we do with them?



What happens with lung donors and waiting list?

Yusen RD, Edwards LB, Dipchand AI, et al. The Registry of the International Society for Heart and Lung Transplantation: Thirty-third Adult Lung 
and Heart-Lung Transplant Report-2016; Focus Theme: Primary Diagnostic Indications for Transplant. J Hear Lung Transplant. 2016;35(10):1170-

1184. 
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7. Evolución de la lista de espera pulmonar 
 

El primero de enero del año 2015 se encontraban en lista de espera 287 pacientes (Fig. 6.15). Durante este 

año se incluyeron 399 lo que supone un total de 686 pacientes en lista durante el año 2015. Se excluyeron de la lista 

40 pacientes y fallecieron 33, lo que sitúa la mortalidad global en el 4,8%. Al final del 2015 permanecían 319 

receptores en lista, 32 pacientes más que a principio de año. 

 
 

En la figura 6.16 se muestra la evolución en el número de pacientes y de nuevas inclusiones en la lista de 

espera desde el año 1993 hasta el 2015, objetivándose el progresivo incremento de pacientes en lista. 

 
 

 

93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

Inclusiones 34 62 87 103 134 173 161 206 197 231 242 209 214 213 226 280 275 291 305 309 371 365 399

Total pacientes 39 78 113 143 172 205 202 244 265 306 334 330 351 343 375 413 450 455 478 499 575 601 686
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Fig. 6.15. Evolución de la lista de 
espera global trasplante pulmonar. 

España 2015 

Figura 6.16. Lista de espera. Inclusiones / Total de pacientes. España 1993- 2015 
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Fig. 6.2. Donantes pulmonares generados en España ofertados, 
extraídos e  implantados. España 2015 

Fig. 6.3. Donantes pulmonares generados fuera de España 
ofertados, extraídos e  implantados. España 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

En los donantes pulmonares se mantiene la ligera preponderancia del porcentaje de hombres, 56,1%  en 2015 

(Fig. 6. 4), y  al igual que en años anteriores y tal como se observa en la Fig. 6.5, predominan los donantes de los  

grupos sanguíneos 0 (46,5%) y A (42,2%). 

 

 

90 
93 92 97 

93 100 
102 

104 107 105 
125 

130 
152 

132 
160 

171 165 194 

77 
61 57 65 

78 75 
55 

81 79 93 
72 

115 
107 

125 
110 

152 134 152 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Varón Mujer

Fig. 6.4. Evolución del género (N y %). Donantes pulmonares. España 1998-2015 



What can we do?



EX VIVO LUNG PERFUSION SYSTEMS

Steen S, Sjöberg T, Pierre L, Liao Q, Eriksson L, Algotsson L. Transplantation of lungs from a non-heart-beating donor. Lancet. 2001;357:825-829.
Andreasson ASI, Dark JH, Fisher AJ. Ex vivo lung perfusion in clinical lung transplantation-State of the art. Eur J Cardio-thoracic Surg. 2014;46(5):779-788



Andreasson ASI, Dark JH, Fisher AJ. Ex vivo lung perfusion in clinical lung transplantation-State of the art. Eur J Cardio-thoracic Surg. 2014;46(5):779-788



EX VIVO LUNG PERFUSION SYSTEMS

Andreasson ASI, Dark JH, Fisher AJ. Ex vivo lung perfusion in clinical lung transplantation-State of the art. Eur J Cardio-thoracic Surg. 2014;46(5):779-788



WHAT CAN WE DO WITH THEM?



WHAT CAN WE DO WITH THEM?: Assessment

Erasmus ME, van Raemdonck D, Akhtar MZ, et al. DCD lung donation: donor 
criteria, procedural criteria, pulmonary graft function validation, and 
preservation. Transpl Int. 2016;29(7):790-797

Andreasson ASI, Dark JH, Fisher AJ. Ex vivo lung perfusion in 
clinical lung transplantation-State of the art. Eur J Cardio-thoracic 
Surg. 2014;46(5):779-788



WHAT CAN WE DO WITH THEM?: Transport

Warnecke G, Moradiellos J, Tudorache I, Kühn C, Avsar M, Wiegmann B, et al. Normothermic perfusion of donor lungs for preservation and assessment with the Organ Care System Lung
before bilateral transplantation: A pilot study of 12 patients. Lancet 2012;380(9856):1851–8



• Some causes to refuse grafts are:

• Edema

• Inflamation

• Infection

• Aspiration

• Pulmonary Embolism

• Atelectasis

• …

WHAT CAN WE DO WITH THEM?: Reconditioning



Fig. 5.

Effect of perfusion compared with passive rewarming on basal AFC. Four lungs were used for

this comparison. The lung was passively rewarmed with submersion in a 37°C water bath for

2 h (24,39), and AFC was measured without perfusion. The lung was then perfused with 37°

C perfusate for 1 h, and AFC was measured in a separate lung lobe. In all experiments, basal

AFC was greater with perfusion (*P < 0.05).

Frank et al. Page 15

Am J Physiol Lung Cell Mol Physiol . Author manuscript; available in PMC 2009 October 20.
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Edema

Frank JA, Briot R, Lee JW, et al. Physiological and bio- chemical markers of alveolar epithelial barrier dysfunction in perfused human lungs. Am J Physiol Lung Cell Mol 
Physiol 2007: 293: L52
Valenza F, Rosso L, Coppola S, et al. β-Adrenergic agonist infusion during extracorporeal lung perfusion: Effects on glucose concentration in the perfusion fluid and on lung function. J 
Hear Lung Transplant. 2012;31(5):524-530



Inflamation

Cypel M, Liu M, Rubacha M, et al. Functional repair of human donor lungs by IL-10 gene therapy. Sci Transl Med. 2009;1(4):4ra9



Inflamation

Cypel M, Liu M, Rubacha M, et al. Functional repair of human donor lungs by IL-10 gene therapy. Sci Transl Med. 2009;1(4):4ra9



Infection

gentamicin or tobramycin) (6). S. maltophilia is most likely

to be susceptible to trimethoprim–sulfamethoxazole,

ticarcillin–clavulanate or fluoroquinolone (13); therefore, our

initial antibiotic protocol including azithromycin was replaced

with the second antibiotic protocol including ciprofloxacin.

Ideally, as a single study, one protocol would be preferred;

however, limited by the number of infected donor lungs

available for studies, we combined results from two

protocols. It should be noted that overall improvements of

donor lung function were observed under both antibiotic

protocols. The adequate dosing of optimal antibiotics is also

essential in antibacterial efficacy. Azithromycin and cipro-

floxacin are concentration-dependent agents, and thus a

high initial dose is necessary to maximize bactericidal

effects (14,15). In this study, the doses of azithromycin and

ciprofloxacin were 500mg and 400mg, respectively, which

could be enough to kill the bacteria (16,17). Meropenem has

time-dependent bactericidal activity, and the free drug time

above bacterial minimal inhibitory concentration (MIC)

reflects the ability to kill target organisms (18,19). The

perfusate concentration of meropenem was maintained

around 1200mg/L in a closed circuit system of EVLP over

12h; this level is much higher than the usual bacteria MIC to

meropenem (susceptible: 4 mg/L; intermediate: 8 mg/L;

resistant: 16 mg/L) (20). Vancomycin is also bactericidal in a

time-dependent fashion, and the ratio of the 24-h area under

the curve (AUC) to the MIC should be 400 h for clinical

effectiveness (21). The current study demonstrated that the

AUC of 4,200 mg/L h was achieved for the 12 h of EVLP,

indicating that the bacteria, showing a MIC of vancomycin

8 mg/L, should be eliminated during EVLP.

GNB release endotoxin into the local milieu during both cell

replication and death (22). In this study, the antibiotic group,

in which GNB were reduced, demonstrated significantly

lower endotoxin levels at 12 h than the control group with

sustained or increased GNB load. This indicates that the

endotoxin release could be rapidly suppressed after

Figure 3: Physiological lung funct ion during EVLP significan t ly improved in the ant ibiot ic group. p < 0.01 between the antibiotic

and control groups. The data of delta pO2 and PVRare presented as the difference between the end EVLPdata and baseline (1 h) data. Cdyn,

dynamic pulmonary compliance; EVLP, ex vivo lung perfusion; PVR, pulmonary vascular resistance.

Figure 4: Ex vivo lung perfusate endotoxin level at 12 h w as

significan t ly low er in the ant ibiot ic group. EU, endotoxin units.

p¼0.0357 between the antibiotic group and the control group.

Nakajima et al

1234 American Journal of Transplantation 2016; 16: 1229–1237

Nakajima D, Cypel M, Bonato R, et al. Ex Vivo Perfusion Treatment of Infection in Human Donor Lungs. Am J Transplant. 2016;16(4):1229-1237



Nakajima D, Cypel M, Bonato R, et al. Ex Vivo Perfusion Treatment of Infection in Human Donor Lungs. Am J Transplant. 2016;16(4):1229-1237



Aspiration

Pulmonary embolism

Inci I, Yamada Y, Hillinger S, Jungraithmayr W, Trinkwitz M, Weder W. Successful lung transplantation after donor lung reconditioning with urokinase in Ex vivo lung perfusion system. 
Ann Thorac Surg. 2014;98(5):1837-1838. 
Inci I, Ampollini L, Arni S, et al. Ex Vivo Reconditioning of Marginal Donor Lungs Injured by Acid Aspiration. J Hear Lung Transplant. 2008;27(11):1229-1236. 
doi:10.1016/j.healun.2008.07.027.



• They exist differents models of EVLP systems, the better of them
depends on the use and the needs.

• The EVLP system is safe and increases the grafts avaibles to 
transplant.

• The EVLP is needed in uDCD lung donors.

• Health systems with long distances and long time of cold ischaemia
can use EVLP systems to preserve the grafts with similar outcomes.

• More studies and research is necessary to keep advancing and 
reconcition greater proportion of lungs.

IN CONCLUSION




