
Optimering af hjertet efter udtagning til transplantation 
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Procedure i dag: 

• Cold storage arrest (CSA) 

• Kan ikke gentages 

• Iskæmitid < 6 timer 

• Ca. 10-15% har betydelig 

graftfailure 

• Ca 50-60% har behov for inotropi 

støtte det første døgn 

• Kuldeskader 

• Stort set ingen monitorering af 

hjertet (iskæmitid) 

• Biokemisk 

• Funktionelt (tryk-flow) 

• EKG 

• Tp.  

 

 

 

 













Impact of Heart Ischemia Time 

  

The risk of mortality at one year increases steadily with every minute of ischemic 
time in excess of 3 hours:  
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(N	=	10,739)	

Stehlik et al, J Heart Lung Transplant, 29:3, 291-298, 2010 



Langendorff's isolated perfused mammalian heart. 

Heinz-Gerd Zimmer Physiology 1998;13:203-210 

Det isolerede perfunderede hjerte 
 
•Ludwig/Langendorf 1840-1870  mus/kanin/hund 
•Perfunderet med defibrineret blod 
•Konklusion: 
•Det udtagne ”døde” hjerte kunne bringes til at slå igen når koronarperfusionen blev genoptaget 
•Fyldning af ventriklerne var uden betydning for exitabiliteten  
•Vagusstimulation og kaliumklorid medførte bradychardi/asystoli 
•Muscarin inducerede neg. chronotop og inotrop effekt og diastolisk arrest 
•Atropin virkede som en antagonist  
•Høj tp. førte til  tachycardi 
•Lav tp til bradychardi 
•…… 
 
 
 



 
Cold Storage vs. Warm Perfusion 
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• Time dependent organ injury or organ loss 

• No capability for optimizing organ condition or 
assessing organ function 

• Limits utilization of potentially viable organs 

 

• Limits organ utilization 

• Compromised clinical outcomes 

• Organ preserved in warm, functioning state 

• Minimized time pressure (Long distance 
retrieval, VAD explants) 

• Optimize organ’s clinical parameters ex-vivo 

• Enables organ viability/function assessment 

 

• Potential to expand organ utilization and 
improve clinical outcomes 



 
TransMedics OCS Heart 
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OCS Heart Perfusion Circuit 
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OCS™ Heart Monitored Parameters  
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Coronary Blood Flow 

Aortic Blood Flow 

Coronary Sinus 

         Saturation 

Aortic Pressure 

Heart Rate 

Serial Lactate Levels 

Serial of Arterial & Venous 

Lactate Differential 
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OCS™ Heart Assessment & Diagnostic 
Capabilities 

• Perfusion parameters   

• Lactate Production 

• ECG Activities 

• Coronary Angiogram 

• Echocardiogram 

OCS Angio –Courtesy of DHZB Berlin 
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The OCS™ Heart   
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PROCEED II Study 
• Prospective, Multi-center, Randomized Non-

Inferiority Trial Comparing the Safety & Efficacy 
of the OCS™ Heart to Cold Storage 

• 10 centers, 62 OCS™ & 66 cold storage heart 
transplantations 

• Primary Endpoint Met: 30-Day Patient & Graft 
Survival 

• Mean total cold ischemia time significantly 
shorter with OCS™ Heart versus cold storage, 
despite longer out-of-body time in the OCS™ 
group (p<0.0001) 

 

 
Ex-vivo perfusion of donor hearts for human heart transplantation (PROCEED II): a prospective, 

open-label, multicentre, randomised non-inferiority trial, Ardehali, Abbas et al. The Lancet , 

Volume 385 , Issue 9987 , 2577 - 2584  





PROCEED II Results:  Total Cross Clamp & Ischemia 
Times 
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P <0.0001  

Mean Total Cold Ischemic Time significantly shorter with OCS™ Heart versus Cold Storage, despite longer 
Out-Of-Body Time in the OCS™ group (p<0.0001) 

 Ex-vivo perfusion of donor hearts for human heart transplantation (PROCEED II): a prospective, open-label, multicentre, randomised non-inferiority trial, Ardehali, Abbas et al. The Lancet , 

Volume 385 , Issue 9987 , 2577 - 2584  





OCS Heart – Overview Summary 

 
• The only platform which allows hearts to be transported with 

normothermic perfusion. 
 

• Minimises the potential for ischaemic damage to the organ. 
 

•  Technology has been tried and tested clinically since 2006. 
 

• Allows continuous organ assessment. 
 

• Fully transportable. 



1. Forventet lang kold iskæmitid (> 4 timer) f.eks. pga lang transportvej eller lang 

operationstid på recipient 

2. Generelt anvendes donorer med alder over 65 år ikke men hvis alder > 65 år er 

eneste risikofaktor kan man anvende EVHP til at nedbringe varigheden af den 

kolde iskæmitid og til vurdering af hjertet 

3. Varighed af hjertestop > 20 min men med stabil hæmodynamik  min.  24 timer 

4. Nedsat EF  dvs mellem 35 og 45  kan udtages og vurderes på EVHP 

5. Hypertrofi af septum over 16 mm men under 20 mm 

6. Inotropibehandling. Donorer kan være på inotropibehandling af multiple 

årsager der ikke nødvendigvis er af kardial oprindelse. Denne type hjertet kan 

udtages og vurderes på EVHP . 

7. Donorer med sepsis hvor vi normalt ville afvise hjertet kan udtages og vurderes 

på EVHP.  

Den marginale hjertedonor 



OCS™ Heart Clinical Highlight 
Extended Criteria 

• Single-center experience in the assessment of the utilization of 
extended criteria hearts using the OCS™ 

 

• 26 high risk transplants conducted using OCS™ Heart with 
either donor- or recipient-based risk factors LVEF ≤50%, LV 
hypertrophy (LVH); interventricular septum in diastole >14 
mm, donor cardiac arrest, coronary artery disease 

 

• Allograft function was preserved in 92% of recipients at follow-
up (257±116 days) with a mean left ventricular ejection 
fraction of 64±5 %.   

 

• Conclusion:  Use of the OCS™ is associated with markedly 
improved short term outcomes by allowing use of organs not 
previously considered for transplantation    

García Sáez D, Zych B, Sabashnikov A, et al. Evaluation of the organ care system 

in heart transplantation with an adverse donor/recipient profile. Ann Thorac Surg. 

2014;98(6):2099-105. 



OCS Heart – Potential Benefits for Transplant 
Programme 

 
• Less constraints when considering organ offers from hospitals at a 

greater distance.  
 

• Can consider cheaper forms of transportation when accepting organs 
from donor sites < 4 hours away. 
 

• Reduced time pressure on recipient procedure – particularly 
important for VAD explant procedures. 
 

• Marginal organs can be assessed at recipient site before explant 
procedure is started. 

 
• Potential for DCD Heart transplantation. 



Designed for Maximum Portability   

For easy rolling between destinations: 

• Aircraft to SUV 

• SUV to hospital 

• Within hospital 
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Wheels On 

For placement inside transport: 

 Aircraft 

 Helicopter 

 Ambulance 

 SUV 

Wheels Off 

28.8” (73.0 cm) 

18.0” (45.7 cm) 

28.3” (71.9 cm) 

37.7” (95.7 cm) 

20.9” (53.1 cm) 

28.3” (71.9 cm) 



Designed for Maximum Portability   

• Detachable wheels allow it to fit in 
all standard modes of 
transportation for organ retrieval 

• Lightweight carbon-fiber 
construction, weighs ~38kg and can 
be easily lifted by two adults 

• Three on-board batteries   

• Easy rolling between destinations 
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