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CENTRAL MESSAGE

Cytokine adsorption during
ex vivo lung perfusion may play a
role in improving graft function
after implantation.

T
H
O
R
Yizhan Guo, MD,a and

Alexander Sasha Krupnick, MDb

Clinical ex vivo lung perfusion (EVLP) for evaluation and
reconditioning of marginal lung allografts has been
approved by the Food and Drug Administration and is
now accepted by most transplantation centers. In addition
to clinical studies, investigators continue to improve on
this technology using a preclinical porcine model of
EVLP. These innovations focus mostly on optimizing the
ventilation parameters,1 as well as on altering the compo-
nents of the perfusate2 to optimize reconditioning of the
grafts. Given the nature of the preexisting injury present
in most marginal lung grafts, ameliorating ischemia-
reperfusion injury is a major focus of such investigations.

In this issue of the Journal, the group from the University
of Zurich evaluated the effect of broad and nonspecific cyto-
kine adsorption during the process of EVLP using Cytosorb
microporous bead technology (CytoSorbents Europe, Ber-
lin, Germany) on the short-term outcome of porcine lung
grafts subject to extremely prolonged ischemic injury.3

They demonstrated that the use of broad-spectrum cytokine
absorption results in grafts with superior dynamic compli-
ance and improved diffusion capacity during the 6-hour
EVLP period compared with grafts perfused via standard
EVLP. Lung allograft assessment at 4 hours after reperfu-
sion demonstrated a similar trend for lung function
improvement. The authors attributed such advancements
to the decrease in proinflammatory cytokines and chemo-
kines, as the adsorbing beads can bind and remove these
mediators from the EVLP circuit, thereby ‘‘cleaning up’’
the microenvironment that orchestrates reperfusion injury.
This hypothesis was supported by significant decreases in
the levels of deleterious cytokines in the bronchoalveolar
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lavage fluid, such as interleukin (IL)-8 and IL-1b, which
can mediate neutrophil recruitment and lung ischemia-
reperfusion injury.4,5

Although this presents a very straightforward approach to
eliminating the unwanted proinflammatory factors, we need
to recognize that beneficial components of the perfusate
might be affected as well. In fact, this is demonstrated by
the authors, with decreases in the graft levels of methylpred-
nisolone and meropenem evident even after brief Cytosorb
treatment. In addition, the utility of adsorption may be over-
shadowed by the rapid elaboration of proinflammatory cy-
tokines in the graft after implantation. This is evident in
the present study based on the autopsy finding of decreased
lavage fluid levels of some, but not all, cytokines. In addi-
tion, it is important to remember that in certain situations
traditionally considered proinflammatory, cytokines actu-
ally may be critical for lung homeostasis and down-
regulation of the immune responses.6,7 Thus, their neutral-
ization may serve a counterintuitive role of breaking rather
than establishing tolerance. Nevertheless, the present work
by Iskender and colleagues demonstrates an exciting
advance in ex vivo organ reconditioning and will serve as
a basis for much-needed translational therapy.
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