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ECMO	  -‐	  Bridge	   ECMO	  –	  Post	  Tx	  ECMO	  -‐	  Support	  

RECIPIENT	  

DONOR	  

DCD	   EVLP	  

ECMO support may partecipate to all lung transplant 
phases including harvesting and implantation  



Donor after cardiac death  





How	  could	  EVLP	  help	  to	  improve	  
outcome?	  
	  
•  by	  increasing	  the	  acceptance	  rate	  
•  by	  decreasing	  the	  incidence	  of	  PGD	  (IRI)	  
•  by	  decreasing	  the	  incidence	  of	  BOS	  (CR)	  

Ex Vivo Lung Perfusion (EVLP) 



RECONDITIONING	  

N	  Eng	  J	  Med	  2011;364(15):1431	  -‐	  1440	  

PRESERVATION	  AND	  INCREASE	  POST-‐OPERATIVE	  RESULTS	  
[OLB05*]  THE  ORGAN  CARE  SYSTEM  (OCS™)  LUNG  INSPIRE  INTERNATIONAL  TRIAL  RESULTS
Abbas  Ardehali,  Marshall  Hertz,  Ken  Mccurry,  ChrisMan  Bermudez,  Marco  Schiavon,  Joren  Madsen,  Federico  Rea,  Gabiel  Loor,  Michael  Smith,  Jasleen  
Kureja,  Gregor  Warnecke,  Dirk  Van  Raemdonck,  Gilbert  Massard,  Andre  R.  Simon,  Javier  Moradiellos,  Andres  Varela,  Igor  Tudorache,  ChrisMan  A.  Kuehn,  
Murat  Avsar,  Wiebke  Sommer,  BeZna  Wiegmann,  Hermann  Reichenspurner,  Jaya  Nagendran,  Pascal  A.  Thomas,  Nicola  Santelmo,  Pierre  E.  Falcoz,  Anne  
Olland,  Christoph  Knosalla,  Roland  Hetzer,  Steven  Tsui,  Kumud  Dhital,  Axel  Haverich


Results:  306  subjects  were  treated  per  protocol,  141  OCS  group  and  165  SOC  group  paMents.  
While   the   total  out  of  body  Mme  was   longer   in   the  OCS  group,   the   total   ischemia  Mme  was  
significantly  shorter  vs.  SOC  group  (p<0.001).  At  day  30,  survival  and  freedom  of  PGD  3  within  
72  hours  was  79.4%  of   the  OCS  vs.   70.3%  of   SOC  paMents   (Primary  effecMveness  endpoint:  
Non-‐inferiority  p=0.0045  and  superiority  p=0.09).  For  the  composite  of  in  hospital  survival  and  
freedom  of  PGD  3  within  72  hours,  80.1%  of  OCS  paMents  met  the  endpoint  vs.  66.7%  of  SOC  
arm  (Non-‐inferiority  p=0.0003  and  superiority  p=0.01).  Freedom  from  PGD  3  within  the  first  
72  hours  post-‐transplant  was  82.3%  in  OCS  arm  vs.  70.3%  in  the  SOC  arm  (superiority  test  p=  
0.016).  The  trial  met  the  primary  safety  endpoint  under  the  non-‐inferiority  margin  of  0.075;  
p=0.0035.

Conclusions:   This   trial   meets   all   its   non-‐inferiority   endpoints   and   mulMple   important  
superiority   endpoints   including   a   significant   reducMon   of   PGD   grade   3   using   the   OCS   Lung  
technology.  These  results  provide  evidence   for  new  portable  EVLP  strategies   in   rouMne   lung  
preservaMon  to  improve  outcomes.



ECMO - Bridge ECMO – Post tx ECMO - Support 

RECIPIENT 







Transplantation. 2015 Aug;99(8):1667-71.  
Outcome of Extracorporeal Membrane Oxygenation as a Bridge To Lung Transplantation: An 

Institutional Experience and Literature Review. 
Inci I, Klinzing S, Schneiter D, Schuepbach RA, Kestenholz P, Hillinger S, Benden C, Maggiorini M, Weder W. 

  

Awake vs.Intubated 

Newer treatment modalities  

CONCLUSIONS: Our data show significantly lower survival in this high-risk group compared to patients 
transplanted without preoperative ECLS. Awake and ambulatory ECLS provides the best prognosis for 
these high-risk patients. 



ECMO bridge    Patient with high risk mortality 

URGENT LUNG TRANSPLANT 



In-hospital mortality: 29.4%  

30-day mortality: 18% 

Few conflicting papers  



PADOVA EXPERIENCE 

*2 SWITCH FROM ECMO VV TO ECMO VA (BOTH THESE PATIENTS DIED IN PERIOPERATIVE PERIOD)  

  

URGENT LUNG TRANSPLANT PROGRAMME 

PERIOD: JANUARY 2012 TO NOVEMBER 2014 

POPULATION: 17 PATIENTS IN HEWL 

16 ECMO-BRIDGE: 
     -  3 V-A ECMO (18.7%)  
     -13 V-V- ECMO (81.3%)* 
 

1 PATIENT ONLY INTUBATED 

1 PATIENT DIED ON HEWL 
(MORTALITY 5.8%) 

16 BLTX 



PADOVA POPULATION GROUP 

  

SEX  (M/F) 2/15

AGE  (yr) 27  ±  11.5

BMI 19.1  ±  3.3

DIAGNOSIS

•   CF
• IPF
• LIP
• BOS
• Other

11
2
1
1
2

WaiMng  list  Mme(d) 6  (range:3-‐48)

ColonisaMon 8  (47%)

Mechanical  venMlaMon  (MV) 1  (5.9%)

Extracorporeal  lung  support  (ECLS) 4  (23.5%)

MV  +  ECLS 12  (70.6%)

URGENT LUNG TRANSPLANT PROGRAMME 



POST-TRANSPLANT RESULTS 

ECMO 11  (68,7%)

ECMO  duraMon  (d) 4  ±  4,8

MV  (d) 4  ±  19

ICU  stay(d) 21,3  ±  17,9

30  day-‐mortality   5  (31,2%)

In-‐hospital  mortality 6  (37,5%)

1  year-‐survival 9  (56,2%)

URGENT LUNG TRANSPLANT PROGRAMME 



PRE-OPERATIVE RISK FACTORS OF IN-HOSPITAL MORTALITY 

URGENT LUNG TRANSPLANT PROGRAMME 



• Accurate selection of recipients to decrease the high in-
hospital mortality in high-risk patients 

• Necessity of further studies to evaluate risk factors of in-
hospital mortality of these patients 

KEY POINTS 

URGENT LUNG TRANSPLANT PROGRAMME 



ECMO - Support ECMO - Bridge ECMO - Post-tx 

Hemodynamics 
 

Hypoxia - Hypercapnia 

RECIPIENT 



Veno-venous ECMO Veno-arterial ECMO 







J Heart Lung Transplant. 2015 Sep 5. 
 



Design of the study 

14 ECMO  
(13 BSLT) 

35 NO-ECMO 
(24 BSLT) 

2012-2014: single-center, 
retrospective analysis of 

49 non-urgent lung transplant 

6 months follow-up 

PADOVA EXPERIENCE  

Venoarterial, femoro-femoral 



ECMO
NO-‐
ECMO

P

Age   55 47 0.29

Sex  (M) 5/9 10/25 0.62

Pulmonar  fibrosis 35.7% 48.6% 0.41

CysMc  fibrosis 14.3% 37.1% 0.11

MDR  ColonisaMon 7.1% 34.3% 0,04

Pulmonar  hypertension 50% 22.8% 0,06

ECMO NO-‐ECMO P

Age 50 35 <0.01

PaO2/FiO2 419.5 485   0.03

OTO  score 3 1   0.054

Marginals 64.3% 51.4% 0.41

Preoperative characteristics 

Recipient Donor 



Transfusions 

INTRAOPERATIVE

ECMO NO-‐ECMO P

pRBC 3  (0/5) 0  (0/2.5) 0.05

FFP 1  (0/3) 0  (0/0) 0.04

Platelets 0  (0/0.75) 0  (0/0) <0.01

POST-‐OPERATIVE

ECMO NO-‐ECMO P

pRBC 2.5  (0/5.5) 2  (0/3) 0.20

FFP 0  (0/0) 0  (0/0) 0.44

Platelets 0  (0/0) 0  (0/0) 0.50

Data show median (1°/3° qt) of Unit per Patient 



Post-operative: laboratory 

ECMO NO-‐ECMO P

Platelets  
(x  109/L)

161 224   0.12

aPTT  (s) 29 26 0.01

INR 1.25 1.17 <0.01

PT  (%) 47 59 0.03

Median first laboratory result after LT 



ECMO NO-‐ECMO P

DuraMon  of  IMV  (d) 2.5 2 0.01

ICU  length  of  stay  (d) 7.5 5   0.01

Hospital  length  of  stay  (d) 29 28 0,06

MDR  InfecMons 50% 48.6% 0.93

Acute  rejecMon 28.6% 54.3% 0.10

Bleeding 14.3% 5.7% 0.32

Thromboembolism 21.4% 0% 0.01

Cardiac  arrest 14.3% 0% 0.02

Renal  replacement  therapy 14.3% 2.8% 0.13

6-‐month  complicaMon 64.3% 85.7% 0.09

6-‐month  VC  (%) 75 75 0.87

Post-operative course 



Survival 

ECMO NO-‐ECMO P

30  days	   85.7%	   100%	   0.02	  

Hospital  discharge	   85.7%	   97,2%	   0.13	  

6  month	   85.7%	   91,4%	   0.55	  



KEY POINTS 

u Intraoperative ECMO seems a valuable resource for LT and, 
despite a higher transfusion rate, lead to similar mid-term 
outcomes to NO-ECMO LT. 

u Need for a larger population analysis, possibly in a 
multicenter study. 



ECMO - Bridge ECMO - Support ECMO - Post tx 

RECIPIENT 



Postoperative “treatment” tool 

Oto, Ann Thor Surg (2004);78:1230 









•  New prospective for ECMO (donor) 

•  Conventional use of ECMO (recipient) 

•  Increased use of ECMO bridge in awake patient 

•  ECMO is the f i rs t choice of in t raoperat ive 
cardiorespiratory support for lung transplantation 

•  Similar survival among patients who underwent Lung 
Transplantation with or without ECMO 

•  Early institution of ECMO for PGD after transplantation 

CONCLUSIONS 



Padova  Thank you 


