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Discussion
Dr Siva Raja (Cleveland, Ohio). I
would like to start by commending
the authors for this work but also for
their prior work in this field. As
EVLP is increasing, it has the potential
to increase the availability of this
precious resource, the organ. In this
work you are describing the use of ad-

sorbers in the EVLP circuit and showing that there is
diovascular Surge

ersity from ClinicalKey.com
. Copyright ©2021. Elsevier
decreased inflammatory response that corresponds to an
improved function. I have the following 3 questions.
As you mentioned, these are relatively nonspecific

adsorption beads. How do you think this will affect
future studies involving other molecules that are anti-in-
flammatory even though this takes up proinflammatory
molecules? The reason I ask this is, one, in your own
study you show that some markers such as IL-10 are
actually anti-inflammatory, are also decreased, and your
own prior work looking at trimetazidine, which is an
anti-ischemic agent, which when used in the EVLP cir-
cuit decreases inflammation and produces the exact same
result. How do you think that this technology of taking
everything out will play in the role of adding things that
could also decrease the effect?

Dr Ilker Iskender (Zurich,
Switzerland). I think this could be
explained along with the side effects
of medications. Using medications has
advantages and disadvantages. How
can we tackle the unwanted effects of
perfusate-adsorption related to drug
removal? I think one way could be

administration of high-doses of medications or agents.

EVLP is an isolated platform. Interventions will affect only
the lungs, not all the body. One simple way is to tackle this
side effect is to administration of an increased amount of
therapeuticswhile using this adsorber in the setting of EVLP.
Dr Raja. There was an article by Kakishita and col-

leagues18 in 2010 in the Annals of Thoracic Surgery that
also used an adsorbent membrane in the EVLP circuit and
showed that decreasing cytokines like IL-8 and tumor ne-
crosis factor-alpha that were chemically detected to be
decreased but had no physiologic effect.
So the beads that you were using, were they provided by

the company or were they commercially available for other
groups to test? I am trying to figure out, what’s different
ry c Volume 161, Number 2 e119

.au by Elsevier on February 23, 2021.
 Inc. All rights reserved.
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about your beads that the last adsorption membrane was not
able to show a physiologic effect?

Dr Iskender. I don’t know the mechanistic difference be-
tween the 2 membranes. It’s difficult for me to answer this
question from that point of view at the moment. But the
experimental model they used was different than this study.
The EVLP was initiated after a short warm-ischemic time,
whereas we have used a clinically relevant, prolonged cold
ischemic injury model in this study. Together with the dif-
ference in membrane technology, the use of different exper-
imental models may yielded discordant results between the
2 studies.

This device is available for patient use in Europe with a
CE mark. The company has provided the adsorber for
research purposes in this study. I think the device is
currently under investigation on other parts of the world.

Dr Raja. In this study, it’s a very manicured setting
where the harvesting of the organ is done in a pristine
fashion; there is no trauma to the lungs and so on and so
forth. My interpretation of the data is that by binding or
removing these inflammatory mediators and decreasing
the inflammatory response, you are able to preserve better
graft function.

But life is not so pristine. The organs are usually placed
on EVLP because there is something not quite right with
the organ. So how do you think these data would pan out
in a setting where already the inflammatory cascade has
been started? How do you think this would work in terms
of reversing some of the effects? It may work in not starting
it, but what are your thoughts?

Dr Iskender. True, we have tested the device in a
controlled setting for research purposes, which may not
simulate the real-life conditions. Nevertheless, this broad-
spectrum adsorbent may be advantageous, especially in
the clinical setting where the donor lungs are also injured
with microorganisms or aspiration, involving other endo-
e120 The Journal of Thoracic and Cardiovascular Sur
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toxins or some other harmful substances that could be
further cleared with this adsorber during EVLP. This would
be my speculation.

Dr Marcelo Cypel (Toronto, Ontario,
Canada). Very nice work. I have 2
questions. One is, in your EVLP data
in the 1-hour time point you already
saw a significant difference between
the 2 groups. Do you think the effect
already happened early on that showed
that difference at a 1-hour baseline?

I think the more interesting finding of this study to me is
gery c February 20

ity from ClinicalKey.com.au
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the postreperfusion cytokines in the lung tissue, because
that really shows you did something to EVLP that
decreased reperfusion injury. But is that true or was it
just a matter of accumulation of those cytokines during
EVLP that were different in one group than the other
and just persisted in the first few hours after reperfusion
or was it truly reperfusion injury? I wonder if you did,
for example, percutaneous coronary intervention to look
at gene expression levels rather than just protein
accumulation?

Dr Iskender. To answer your first question, we started to
see a physiologic improvement from the first hours of
EVLP, which is actually identical to what we saw in the first
article. It appears that this strategy is affecting the EVLP
physiology early with the initiation of EVLP.

Regarding the second question, we have only looked
at the plasma levels of cytokines, not tissue levels. All
of the studied analytes were comparable except for IL-
1ra, which has been classified as an anti-inflammatory
cytokine. It has also been secreted as an acute-phase
protein from liver. We believe that elevated IL-1ra
plasma levels are a surrogate marker of enhanced
inflammation regulated by proinflammatory cytokines,
which is in favor of the treatment effect.
21
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