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Major Limitations of Heart Transplantation

Cold Ischemic Time (CIT)     > 4 hours Donor Scarcity

ISHLT Registry U.S. DHHS



Significant Underutilization of Available Donor Hearts 
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donation after brain death DBD

donation after circulatory death DCD

living donation



Ex-vivo oxygenated perfusion 
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Enabling the first time ever:
 Ex-vivo resuscitation of donor organs from 

the insult of brain/circulatory death
 Ex-vivo metabolic and functional 

assessment
 Significant reduction of ischemic time

OCS Transmedics

near-physiologic, metabolically active and functioning state



TransMedics OCS Donor Heart Instrumentation



TransMedics OCS Heart Donor Heart Evaluation

1. Macroscopy/Heart Contractility 2. Perfusion Parameters

OCS; TransMedics, Andover, MA



Favourable trend: organ acceptance Adverse trend: organ discard

OCS; TransMedics, Andover, MA

3. Metabolic State 

TransMedics OCS Heart Donor Heart Evaluation



„Ex-Vivo“ Coronary Angiography

Journal of the Society for Cardiovascular Angiography and Interventions, 2022



Facing multiple challenges and indications

1) CIT > 4 hours Shortening

2) ECD donors Recondition

3) DCD donors Resuscitation
Ex-vivo perfusion of donor heart

TransMedicsTM OCS Heart

Donor Pool Expansion



OCS Heart (IKEM): Indication Criteria

1) ECD Donors (prerequisite – coronary angiogram without 
significant pathological findings):

• High dose of vasopressors (Norepinephrine > 0.6 ug/kg/min)

• Potentially reversible LV dysfunction – EF 35-50% 

(stress-induced cardiomyopathy; s/p CPR – young donors)

• LV hypertrophy (IVS < 15 mm + history of AHT)



OCS Heart (IKEM): Indication Criteria

2) Composite indication (2 and more risk factors for HTx):

• Complex Redo surgery (LVADs & GUCH)

• CIT > 180 min

• Donor age > 55 years

• Additional clinical concerns



Facing multiple challenges and indications

1) CIT > 4 hours Shortening

2) ECD donors Recondition

3) DCD donors Resuscitation
Ex-vivo perfusion of donor heart

TransMedicsTM OCS Heart

Donor Pool Expansion



DBD versus DCD Process Flow 



Donation after Circulatory Death - DCD

Annual Heart Transplant Annual DCD Heart Transplant

JHLT, 2025



NEJM 2023
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ISHLT Registry Heart Transplant Survival 

JHLT 2025



Challenges of DCD Heart Procurement

Warm ischemic time is a critical determinant of graft 
function.

< 40 min 

Transplantation 2023; Circulation 2025; Royal Papworth DCD retrieval protocol

• OCS set-up/priming

……..

• Transport, draping

• Sternotomy

• Blood collection

• Aortic cross-clamp/cardioplegia delivery

• Excision of the heart 

• Instrumentation 2.0 (OCS “ON”)

• Timing …. Downtime < 10 min (20)

20 min



DCD Direct Procurement and Perfusion 

• Safe and prompt organ procurement, e.g. blood collection

• Resuscitation and recondition of “dying” heart

• Reliable graft evaluation

• IKEM – team availability 24/7

• DCD – 3 HTx



OCS Donor Hearts Utilization
(n = 61)
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Utilization rate of 95.3 %

Utilization Organ discard
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Proportion of OCS Heart Transplants (n = 54)
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2.6 % 9.8 % 21.1 % 14.8 % 22.2 % 19.6 % 2.2 % 31.3 % 
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Conclusions

• OCS expands HTx donor pool in long-distance procurement

• Enables recondition of otherwise non-eligable DBD and DCD donor hearts

• Safe perfusion interval up to 8 hours

• Metabolically active, near-physiological condition

• Allows for comprehensive longitudinal heart performance assessment

• Well-established program both in IKEM and the Czech Republic





24

19

10

1

Primary surgery ReDO surgery (LVAD) ReDO surgery (other) Retransplant

Procedure Considerations; Pre-emptive V-A ECMO 
Strategy (IKEM)

V-A ECMO Implantation (Pre-emptive) V-A ECMO Explantation (4.6 days)
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OCS HTx IKEM: Recipients Survival (n = 54 pts.)

30-day survival of OCS HTx (88.7%) 1-year survival of OCS HTx (76.2%)

56%
44%

Proportion of "ReDO HTx"

ReDO surgery Primary surgery



Incidence of ISHLT Severe LV or RV PGD 
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I will discuss off-label use of medical devices. 
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4572 HTx

823 DCD HTx

U.S. Heart Transplant Dynamics and DCD Status Advent



Overall Patient & Graft Survival at 2 Years Post-Transplant
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Follow-up 
timepoint

DCD - OCS DBD Control

Month 1 99% 92%

Month 6 94% 87%

Month 12 93% 86%

Month 24 93% 83%

DCD 
OCS

Subjects at Risk 90 89 85 84 21

Subjects Censored - 0 0 0 63

DBD
Control

Subjects at Risk 90 83 78 77 15

Subjects Censored - 0 0 0 60

Log-Rank p= 0.0362


