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Among	  adult	  Heart	  Transplants,	  percentage	  of	  pa5ents	  
bridged	  with	  VA	  ECMO	  is	  increasing	  over	  5me 

 
1992-‐2003 
(N=48,061) 

2004-‐2008 
(N=17,366) 

2009-‐6/2014 
(N=19,770) 

p-‐value 

Pre-‐opera7ve	  support	  (mul7ple	  items	  may	  be	  
reported) 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Hospitalized	  at	  7me	  of	  transplant 58.9% 46.2% 43.8% <0.0001 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  On	  IV	  inotropes 54.4%1 44.6% 39.9% <0.0001 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Ven7lator 3.3% 3.0% 2.3% <0.0001 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  IABP 6.5% 7.0% 6.2% 0.0865 
Mechanical	  circulatory	  support 22.2%2 26.0% 43.0% <0.0001 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  LVAD 13.2%2 21.8% 36.6% <0.0001 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  RVAD -‐ 4.4%3 3.2% <0.0001 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  TAH 0.0%2 0.5% 1.4% <0.0001 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ECMO 0.3%4 0.9% 1.2% <0.0001 

1	  	  Based	  on	  4/1994-‐2003	  transplants. 
2	  	  Based	  on	  11/1999-‐2003	  transplants. 
3	  	  Based	  on	  2005-‐2008	  transplants. 
4	  	  Based	  on	  5/1995-‐2008	  transplants. 
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Adult	  Heart	  Transplants 
Kaplan-‐Meier	  Survival	  by	  VAD	  usage	  	   

(Transplants:	  January	  1999	  –	  June	  2013) 



Kaplan-‐Meier	  intermediate-‐term	  survival	  by	  pre-‐transplant	  MCS	  use 
(Transplants:	  January	  2009	  –	  June	  2013) 
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Predictors	  of	  mortality 

 
 



Predictors	  of	  mortality 



APACHE: Acute Physiology And Chronic Health Evaluation 



Mortality rate 
Cutoff  49% 



HTx Udine Experience 

2005 – 2015 

Recipient ECMO NON ECMO  

N°. of patients 27 220 

APACHE IV score 

  
Patients were stratificated the day before heart transplantation 

l  VADs 
l  Amyloidosis 
l  Needing kidney-HTx 

Exclusion criteria 









Long-term survival  

Cutoff score 47 



Conclusions 

u  ECMO as bridge to heart transplantation for unstable and unselected patients 
is associated with increased early mortality and morbidity. 

u  In our series these results seem not to be related to a single variable but to a 
global patient complexity with initial multiorgan failure.  

u  APACHE IV score seems to have a prognostic role in a such challenging 
patients. A cutoff value < 47 seems to predict the same outcome of standard 
recipients.    

u  In ECMO-patients with APACHE IV score > 47 could be reasonable identify a 
mid-term alternative cardiocirculatory support to better prepare the patient for 
the Htx (BiVAD, TAH).    
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HTx Udine Experience 

2005 – 2015 

Recipient ECMO NON ECMO  P Value 

N°. of patients 27 220 - 

Female, n. (%) 3 (11) 35 (16) ns 

Age (years), mean ± sd 52.1±10 56.4±11 ns 
Crea (mg/dl), mean ± sd 1.73±0.6 1.39±0.6 0.005 
Redo, n. (%) 11 (40) 70 (32) ns 
DM, n. (%) 4 (15) 62 (28) ns 
IABP 24 (89) 8 (4) <0.001 
Inotropi 22 (82) 38 (17) <0.001 

Disease 

Post-ischemic, n. (%) 15 (56) 99 (45) ns 

Dilatative, n. (%) 8 (29) 82 (37) ns 
Other, n. (%) 4 (15) 39 (18) ns 

APACHE IV score 



HTx Udine Experience 

2005 – 2015 

Donor ECMO NON ECMO  P Value 

Age (years), mean ± sd 52.1±10 56.4±11 ns 

Female, n. (%) 6 (22) 87 (39) ns 

Utilisation of more than 1 inotrope or 
more than low dosage of one, n. (%) 

3 (11) 32 (15) ns 

Coltural positivity, n. (%)  7 (3) 35 (16) ns 
Coronaropathy, n. (%)  5 (18) 39 (18) ns 
Pt studied,  n. (%)  16 (59) 128 (88) ns 
Ischemic time (min), mean ±  sd 220±63 192±59 0.028 

Cause of death 

Vascular, n. (%) 13 (48) 114 (41) ns 

Trauma, n. (%) 10 (37) 78 (35) ns 
Other, n. (%) 4 (15) 28 (13) ns 



Results 

ECMO NON ECMO  P Value 

Mean F-U (years)  3.0 ± 2.7 5.9 ± 3.0 - 

Mean ECMO time (days) 9.4 ± 12 - - 

Hemodialysis (%) 22.2 6.4 0.01 
Mechanical ventilation (h), mean ± sd 87±36 47±69 <0.01 
ICU stay (days), mean ± sd 10.7±6 8±6 <0.01 
Hospital stay (days), mean ± sd 49.4±51 32.3±24 <0.01 
Re-exploration for bleeding (%) 33 15 0.03 

30 Days mortality (%) 22.2 5.5 <0.01 

Early mortality in ECMO group 
CAUSE OF DEATH   

 
5 pts sepsis/MOF 
2 pts graft failure 
1 pt   hyperacute rejection 





APACHE IV score 

  
Patients were stratificated the day before heart transplantation 

l  VADs 
l  Amyloidosis 
l  Needing kidney-HTx 

Exclusion criteria 



VA	  ECMO	  pa5ents	  should	  be	  considered	  a	  
homogeneous	  popula5on? 

•  For	  pa5ents	  who	  do	  not	  recover	  cardiac	  
func5on,	  clinical	  status	  may	  be	  very	  different	  
among	  them. 

 

•  	   
•  	   
•  In	  this	  situa5on,	  an	  inadequate	  pa5ent	  
selec5on	  for	  HTx	  could	  lead	  to	  poor	  
outcomes.	   



•  Taking	  into	  account	  the	  shortage	  of	  donors,	  
careful	  considera5on	  when	  lis5ng	  a	  pa5ent	  in	  
VA	  ECMO	  for	  HTx.	   

 



Is	  there	  a	  model	  to	  predict	  
outcome? 

•  A	  recognised	  risk	  score	  model	  to	  predict	  
mortality	  aJer	  bridged	  Htx	  on	  VA	  ECMO	  is	  s5ll	  
lacking.	   

•  	   
•  From	  literature,	  only	  non-‐uniform,	  single-‐
ins5tute-‐derived	  parameters	  have	  been	  
associated	  with	  mortality	  during	  ECMO	  
support	  or	  aJer	  weaning	  from	  it.	  	  	  	  	   

 
 



OUR	  STUDY 

We	  aimed	  to	  verify	  if	  the	  APACHE	  IV	  score	  is	  
able	  to	  predict	  survival	  in	  	  pa5ents	  who	  
underwent	  heart	  transplanta5on	  supported	  	  
by	  ECMO. 

 
 



Our	  study 

•  Tabella	  pz 



Our	  study 

•  Tabella	  comorbidi5es 



conclusions 

•  We	  …………………………………………………… 



•  VA	  ECMO	  represents	  a	  salvage	  procedure	  for	  
unselected	  and	  heterogeneous	  popula5on	  of	  
INERMACS	  1	  and	  2	  or	  sustaining	  cardiac	  arrest	  
pa5ents. 

Who	  are	  the	  pa5ents	  requiring	  
ECMO 





Bridge	  to	  decision 

ECMO	   



Adult	  Heart	  Transplants 
Kaplan-‐Meier	  Survival	  by	  VAD	  usage	  	   

(Transplants:	  January	  1999	  –	  June	  2013) 
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 Pulsatile flow (N=3,602) 

 Continuous flow (N=3,703) 

 ECMO (N=157) 

 No LVAD / No Inotropes  (N=11,042) 

 No LVAD / Inotropes (N=11,446) 

All	  pair-‐wise	  comparisons	  with	  ECMO	  were	  significant	  at	   
p	  <	  0.05.	  Con7nuous	  flow	  vs.	  Pulsa7le	  flow	  and	  No	  LVAD	  /	  
Inotropes	  vs.	  Pulsa7le	  flow	  were	  significant	  at	  p	  <	  0.05.	  No	  other	  
pair-‐wise	  comparisons	  were	  significant	  at	  p	  <	  0.05. 

JHLT. 2014 Oct; 33(10): 996-1008 
2015 

JHLT. 2015 Oct; 34(10): 1244-1254 








