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Who is an Organ Donor? 

•  brain-dead individuals on ventilator 
•  intubated before brain death 

•  living donors 
•  usually related, not always 
•  kidney, liver, bilateral lung lobes 

•  donation after cardiac death (DCD) 
•  kidney, liver, a few lungs 
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How many U.S. transplants? 
   Organ    #/year 
Kidney    16,000 (6,000 living) 
Liver      6,000 (300 living) 
Heart      2,200 
Lung      1,400 
 
Corneas    50,000 
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What is a Non-Heart-Beating 
Donor (NHBD)? 

•  someone who dies because 
circulation has stopped 

•  sometimes organs can be retrieved 
from NHBDs 

•  limitation for most organs is 
ischemic time 

•  the lung is different 
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Rationale 
•  the lung parenchyma 

does not rely on 
blood flow for cellular 
respiration 

•  few metabolic 
functions means low 
energy requirements 

•  huge blood reserve 
after arrest 
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Hypothesis 

If lung cells remain viable after 
circulatory arrest, then the lung may be 
suitable for transplant, even if retrieved 
at substantial intervals after circulatory 
arrest and death 
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Proof of Concept 
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Ex-vivo human lung perfusion circuit 
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Ex-vivo evaluation of human lungs 
•  gas exchange 
•  bronchoscopy 
•  CT scan 
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What will this 
lung be like in 

three days? 

•  HRSA awarded a grant 
to CDS and UNC to 
investigate the NHBD 
donor pool 

•  Ex-vivo Evaluation of 
Human Lungs from 
Non-Heart Beating 
Donors for Transplant 
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The Lung Store 
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Where are the challenges? 

•  Emergency Medical Services (EMS) 
•  County Medical Examiners (ME) 
•  Organ Procurement Organizations (OPO) 
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How many recipients are there? 
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total COPD deaths = 13,000 

total IPF deaths = 40,000/year 

total CF deaths = 400/year 

total deaths related to 
pulmonary hypertension 
        = 15,000/year 
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Could NHBD lungs be better? 
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soup 

TNF-α 
INF-γ 

VEGF 
IL-8 

IL-2 
FDGF 

β-FGF 



Non-Heart Beating Donors for Lung Transplant 

The University of North Carolina at Chapel Hill 

Where are we now? 
•  UNC awarded ARRA grant to perfect ex-vivo 

lung perfusion and plan a multi-center study 
of lung tx from NHBDs 
•  we will use unsuitable lungs from conventional 

donors and DCDs 
•  the grant funds a study to learn about EMS 

attitudes about organ donation 
•  develop a web-based teaching tool for EMS 

personnel that can be used nationally 
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What Was the Plan? 

•  All cardiac arrests that were 
terminated in the field and: 
•  Not suspicious (by law enforcement) 
•  Between 18 and 65 years of age 
•  Drivers License with affirmed donation 

status 
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What Was the Plan? 

•  Then, APP or DC: 
•  Obtain family member phone numbers 
•  Call Carolina Donor Services (CDS) 

•  CDS: 
•  Calls family to obtain consent and 

history 
•  Communicates with surgeon to accept 

or deny 
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What Was the Plan? 

•  If accepted, then: 
•  Second EMS unit dispatched to move 

the patient 
•  Crew will ventilate patient en route 
•  Crew may remain for harvest 

•  Estimated 2 patients to be screened 
per week 
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Went for 3 Months 

•  4 patients screened 
 
•  2 accepted and had viable lungs 

•  Size problems prohibited transplant 
(single hospital IRB) 
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if you feel like a guinea pig… 

you are… and we thank you ! 
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Next Steps 

•  Memo to law enforcement completed 

•  NIH funding application is scored  

•  We await funding to restart the 
project 
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