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Noterdaeme et al. Transpl Int. 2013

In 2019

q 3,390 candidates for HTx

q 3,408 HTx were performed

DONATION AFTER 

BRAIN DEATH (DBD)

DONATION AFTER 

CIRCULATORY DEATH (DCD)

Ø 30% Increase in HTx activity

Ø 40% Decrease in waitlist mortality

HTx Donation



H e a l t h y  M i t o c h o n d r i a

D a m a g e d
M i t o c h o n d r i a

McCully et al. Am. J. Phys. Heart Circ. Phys 2009, 296: 94-105.

Autologous Mitochondrial Transplantation



Objective

Rationale
Mitochondrial Transplantation 
üEnhances myocardial function
ü Increases myocellular viability

ü Increases total tissue ATP content

Objective
To investigate the effect of mitochondrial transplantation (MT)

in ex situ perfused DCD hearts



DCD Hearts
VEH; n=8
MT; n=8
MTs; n=6

Sham Hearts
SH; n=6

Experimental Protocol



Mitochondria Isolated from DCD Donors

qMitochondria were isolated from skeletal muscle
üActive membrane potential
üATP producing
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No Difference in Lactates
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R2=0.03
p-value=0.13
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*p<0.05: Vehicle vs Single Injection
#p<0.05: Vehicle vs Serial Injections
ns: Sham vs Single Injection
ns: Sham vs Serial Injections

Mitochondrial Transplantation (MT) Increases 
Myocardial Function
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R2=0.25
p-value <0.001
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Mitochondrial Transplantation (MT) Increases 
Myocardial Oxygen Consumption

*p<0.05: Vehicle vs Single Injection
#p<0.05: Vehicle vs Serial Injections
ns: Sham vs Single Injection
ns: Sham vs Serial Injections
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Mitochondrial Transplantation (MT) Increases 
Fractional Shortening

*p<0.05: Vehicle vs Single Injection
#p<0.05: Vehicle vs Serial Injections
ns: Sham vs Single Injection
ns: Sham vs Serial Injections

0 1 2 3 4
0

20

40

60

Reperfusion (h)

Fr
ac

tio
na

l S
ho

rt
en

in
g 

(%
)

Loaded HeartUnloaded Heart

* # * #



Veh
icl

e 

Single 
Injec

tio
n

Seri
al 

Injec
tio

ns
Sham

 
0

10

20

30

40

In
fa

rc
t S

iz
e

(%
  C

ar
di

ac
 M

us
cl

e 
M

as
s) ✱

✱ Vehicle [VEH]

Single Injection
[MT]

Serial  Injections
[MTS]

Sham [SH]
5 cm

Mitochondrial Transplantation (MT) Rescues 
Myocardial Viability

*p<0.05 vs Vehicle



Histology
q Diffuse myocardial tissue injury and edema in Vehicle hearts

q Histological morphology was maintained in Mitochondria hearts
q No difference was observed between Mitochondria hearts (MT, MTS) and Sham

Vehicle [VEH]
Mitochondria Transplantation

Single Injection [MT] Serial Injection [MTS] Sham



Mitochondrial Transplantation (MT) Upregulates Metabolomic Activity

Pathway analysis showed that mitochondrial electron transport chain was in the top 10 pathways involved
in the altered metabolic profile of the hearts that received mitochondria transplantation.



Conclusions

üNo difference between Single and Serial Injections

üPreserves myocardial function

üPreserves myocardial viability

üIncreases myocardial oxygen consumption

üSignificantly increases metabolomic activity 

üProvides a novel methodology to enhance the donor heart pool

MITOCHONDRIAL TRANSPLANTATION ENHANCES DCD HEARTS 
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