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Discussion
Dr Amit A. Pawale (New York, NY).
You described the independent predic-
tors of in-hospital mortality after wean-
ing from VA-ECMO and their midterm
survival. What proportion of patients
who died within 24 hours were
excluded as ‘‘terminally weaned’’ or
in your article as a poor decision?
rdiovascular Surg
Dr Federico Sertic (Philadelphia, Pa).
There were 28 patients who died within
24 hours after weaning.
Dr Pawale. You mentioned prolonged
ECMO support as a cause of mortality.
Was it a linear trend in mortality with
duration of support or was there a day af-
ter which the mortality went up

suddenly?

Dr Sertic. We identified a linear correlation with an in-

flection point at 13.5 days associated with 80% in-hospital
mortality.
Dr Pawale. So, 13.5 days on support?
Dr Sertic. On support, yes.
Dr Pawale. In your 3-year follow-up of all the patients

who were weaned from VA-ECMO, did any of these pa-
tients get an LVAD or a transplant during these 3 years?
Dr Sertic.None of the patients underwent LVAD or heart

transplant during subsequent admissions at our institution.
For some of the patients, referred from out of the region,
this information was not available.
Dr Pawale.At thewean from the ECMO, in what propor-

tion of patients did you use adjuncts like a balloon pump,
leaving the Impella in or using VV-ECMO for your pulmo-
nary dysfunction patients?
Dr Sertic.Approximately 25% of the patients had an intra-

aortic balloon pump to assist weaning; 5 patients were transi-
tioned from VA to VV-ECMO, and we supported 5 patients
with the Impella along with ECMO. We usually removed
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the ECMO leaving the Impella in, and then we assessed for
myocardial recovery. If the heart did not recover within a
few days (2-3), we moved to long-term mechanical support.

Dr Mark S. Slaughter (Louisville,
Ky). You say ejection fraction (EF) at
the time of weaning. It sounds as
though it’s a heterogeneous type of
support, though. So if some are on a
balloon pump and ECMO, some are
on Impella and ECMO, some are on
multiple inotropes and ECMO, was

there any standardization or you just picked a day and
678 The Jour
that was the day of weaning as opposed to they are on 4 liters
of ECMO, perhaps we can get the Impella out, they are
down to 1 inotrope, now because they are EF, or you picked
a day, because otherwise it seems arbitrary.

Dr Sertic. We chose the EF when a patient was deemed
weanable after a successful weaning trial with transesophageal
echocardiography assessment. The patient was then electively
decannulated the following day in the operating room.

DrSlaughter. If we are going to take ECMOout, we tend to
wean it down over 5 days, and we get them down to about a
liter and leave them at a liter for about 24 hours and then assess
their ventricular function before we would ever take it out.

Dr Marc Ruel (Ottawa, Ontario, Can-
ada). You have a component in your
article of successful weaning from
ECMO; I think there were 90 such pa-
tients or so. You also reported patients
who were discharged from hospital,
which was a smaller number. Therefore,
what is your definition of successful

weaning from ECMO?

Dr Sertic. That’s the main reason why we decided to do

this study. The discrepancy between weaned and discharged
patients. We wanted studies in the literature that have
considered weaning successful if a patient is alive for
more than 30 days and other studies if a patient is alive
for more than 48 hours after weaning, which may be arbi-
trary. Therefore, we wanted to go into more depth and un-
derstand which factors need to be considered to achieve a
successful weaning to try and reduce the gap between
weaned and discharged patients, and discern when to
consider other heart replacement options.

Dr Christian Bermudez (Pittsburgh,
Pa). I am Christian Bermudez, the prin-
cipal investigator of this study. I want
to make a few comments regarding
the weaning process and why we did
this study.
A number of reports have been done

regarding outcomes of ECMO, but we
nal of Thoracic and Cardiovascular Surg
don’t understand clearly what parameters should be used
to have a safe and effective ECMO weaning. The effects
of EF or valvular abnormalities at the time of weaning are
poorly understood.Weaning could be done in a slow fashion
as you do. We do it in a more rapid fashion. We do serial
echos, we lower the flow for a few minutes, for 20 minutes,
up to 1 liter, and when we see that we have stable hemody-
namics with a relatively acceptable EF (�25%-30%), then
we decide to take the patient back to the operating room to
do the weaning, ideally without mechanical support.
The cases that we have weaned with the Impella were
because they already had the Impella in place. We don’t
add the Impella after weaning because that patient may
require long-term support. We consider that a failed
weaning.

So we looked at the EF. We were concerned about the
minimum EF needed to safely wean. As you see, in some
you have below 30%. It’s a complex process. On top of
that, if you have mitral regurgitation with severe tricuspid
regurgitation, you already see a trend toward poorer out-
comes.

We excluded patients who died within 24 hours, because
we wanted to exclude the patients who were terminally
weaned. Sometimes patients are not candidates for
advanced therapies. In those cases, when advanced options
are not possible, frequently you just take the ECMO out and
pray. We wanted to exclude those patients from the study.
We wanted to see who survived at least 24 hours even
though the definition of success has been 30 days, which I
consider arbitrary.We probably should consider patient suc-
cess when a patient goes home.

So this is an area that requires further analysis. How dowe
do it better? What do we consider successful weaning?When
is it time to go to long-term device instead of trying multiple
short-term options including Impellas, TandemHeart, and
balloons, which in our experience has been associated with
modest outcomes. We have experienced that a combination
of multiple short-term devices can be done, but in general is
not a great option and has led to poor outcomes. We consider
that if they are not weanable from ECMO, a rapid VAD
evaluation should be performed, and the patient should be
bridged to a long-term device as soon as possible. As you
see, the outcomes reflect that.

Dr Slaughter. I may have misunderstood your analysis,
but I got the impression that ECMO was a risk factor for
death or was it duration of support?

Dr Sertic. A risk factor for mortality was the prolonged
duration of ECMO support.

Dr Slaughter. So the idea is if they are not better in about
2 weeks, then the answer is they are not going to get
myocardial recovery or nothing?

Dr Sertic. Yes, correct.
ery c February 2021
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