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this relevant paper on postcardiac sur-
gery acute kidney injury (AKI)
affecting us in clinical practice on a
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livery of the manuscript.
gery c November 2
AKI affects a third of our patients undergoing open heart
surgery and remains the major determinant of morbidity,
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mortality, prolonged hospital stay, and inferior value-based
healthcare delivery. Oliguria and serum creatinine are not
sensitive or timely markers to make an impactful AKI pre-
vention strategy in postop cardiac surgery patients. Insulin-
like growth factor binding protein 7 and tissue inhibitor
metalloproteinase 2 are FDA-approved urinary biomarkers
to identify patients as early as 1 hour after cardiopulmonary
bypass who are at increased risk of developing AKI.

The authors performed a prospective nonrandomized
comparison between historical Kidney Disease Improving
Global Outcome (KDIGO) stage 2 and 3 AKI in adult pa-
tients undergoing cardiac surgery to a group of patients
enrolled in a quality initiative and treated by a multidisci-
plinary kidney response team and their perioperative
cardiothoracic intensive care unit management according
to the level of postoperative urinary biomarkers. They found
an 89% relative reduction in stage 2 and 3 AKI in patients
with high urinary biomarkers compared to a similar cohort
of patients a year earlier. On the other hand, low urinary bio-
markers had a 100% negative predictive value for AKI in
this pilot study.

The authors should be congratulated on their quest for
quality improvement within the ERAS Cardiac Surgery or-
ganization and the Postop Open-Heart Surgery AKI Quality
Initiative.

Dan, I have several questions for you. Why did you have
the urinary markers checked on the morning of the next
day?Why not the same operative day an hour or 2 after their
surgery? Also, why were mortality, ICU stay, and ventila-
tion time not included as primary outcomes?

Dr Daniel T. Engelman (Springfield,
Mass). So, the answer to the first ques-
tion is that my hospital required the
urine samples to be batched, so we
had to pick one time to draw them. Pa-
tients come out throughout the day, so I
had one shot. So I was either going to
do it at 8 o’clock at night, and probably

miss that late case, or do it in the morning and then have

something to act on during the morning rounds. It turns
out I got lucky, because a subsequent paper was published
by Dr Shaw, which showed that the actual peak of the uri-
nary biomarker was the morning after surgery, and that
was completely fortuitous; I got lucky.

The downside is that during the first night I don’t have the
benefit of the biomarker, I don’t actually know whose kid-
neys are stressed, and I can’t act on this data until the
next morning. So it’s a plus-minus there.

And what was your second question?
Dr Khoynezhad. The second question is why were you

not including ICU mortalities, stay, or ventilation time in
the primary outcomes?

Dr Engelman. Why didn’t I include them?
The Journal of Thoracic and Car
Dr Khoynezhad. Yes. You just targeted AKI rather than
looking at other outcomes that are commonly associated
with AKI.
Dr Engelman.We did, and there is no difference.We had

no effect on early extubation or readmissions, and we didn’t
actually affect cost. That’s another thing that you would
expect with this dramatic decrease in AKI. The problem
is, it’s 800 patients, comparing 400 to 400, so that we
kind of diluted it out. We only had a 1.6% incidence of stage
3 AKI before we started. So there wasn’t really an ‘‘AKI
problem’’ at my institution before we even started this. So
when you take that down to 0.3%, it’s hard to show a cost
savings.
Dr Khoynezhad. So, you sort of answered my second

question. Are there any other reasons besides the sample
size of patients at risk why your findings such as hospital
stay and cost did not change in your study? In fact, they
[hospital stay and cost] were about similar in both studies.
So, do you think the sample size was an issue, or where
there other determinants?
Dr Engelman. I think if you had an institution with a

higher incidence of AKI to start with, you would absolutely
find it. And, as you know, costs are difficult to really look at.
There are a thousand different ways to look at it, it depends
who you ask and how you calculate it, and you get different
numbers. But the best we could come up with is that there
was no difference.
The real cost is dialysis. If you keep a patient from

requiring dialysis, that’s a huge win. And we have not taken
a patient who wasn’t on dialysis before surgery and put
them on dialysis after surgery in 2 years, which is incred-
ible. So that is a real bonus, and we think we are saving a
lot of kidneys with this protocol.
Dr Khoynezhad. How does the AKI response team

work, and is there any possibility to incorporate this pocket
card into electronic medical records so it automatically pops
up reiterating criteria for goal-directed fluid therapy and
glycemic control or other protocols for post–open-heart sur-
gery patients at risk?
Dr Engelman. A great question. Since half the patients

are positive, basically the nephrologists showed up on
rounds and asked, who am I going to see? That’s how it
worked, because half the patients were ‘‘positive.’’ We
have since changed the positive criteria so that only about
a quarter are now positive. We have moved our positive
number up to 0.7.
That said, yes, the EMR should be used. Luckily, we are

EMR-ready, so I can just pull up my EMR and I know the
NephroCheck value, and it tells me whether it’s low, me-
dium, or high. So everybody is kind of on the same page.
And I hand these pocket cards out like water so that every-
body is on the same page, also because it’s too confusing
otherwise.
diovascular Surgery c Volume 160, Number 5 1245
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Dr Khoynezhad. At MemorialCare, we are currently
involved with incorporating the ERAS Cardiac Surgery
recommendation in perioperative care protocols. What
kind of infrastructure do we need to incorporate your renal
protective protocol? Any capital investments that you can
discuss, and is there a reason why all cardiac programs
should not incorporate this protocol?

Dr Engelman.Well, everybody should prevent AKI and
do it in any possible way they can. The bottom line is that
goal-directed fluid therapy needs to be used more often.
And just to cut right to the chase, the old fast tracking,
which was to dry the patients out to the bone in the oper-
ating room, don’t give them fluids and try to dry them out
even if they are on pressors, probably is hurting some kid-
neys. We need to actually liberalize fluids in selected pa-
tients with kidney stress during that first 12- to 24-hour
period. That’s the bottom line.

DrKhoynezhad. I would like to thank the Society for the
privilege of discussing this paper.

Unidentified speaker. I want to congratulate you, Dan,
again, on a great body of work and adding to this knowledge
in an area that continues to vex cardiac surgery despite our
major strides that we have made in improving coronary
bypass grafting and other surgeries in this era.

My question for you is this. So you pointed out that the
middle group, the big bulk, was delayed until 4 pm to
discharge from the unit. Did you have other strategies in re-
assessing the renal stress? In other words, when would you
then check the urinary biomarker again, and how did you
use that data for the remainder of their ICU stay?

Dr Engelman. Excellent question. The patients in that
middle group are over 0.3; they leave at 4 pm, after after-
noon rounds. They are still making adequate urine, they
are off pressors, they are back into the safe group and go
upstairs. If they become oliguric, now they go into the
high-risk group. They get a repeat NephroCheck the next
morning, and that NephroCheck needs to be coming
down, not going up. So anybody over 0.7 (it used to be
1246 The Journal of Thoracic and Cardiovascular Sur
over 2.0) or anybody who becomes oliguric, that’s the real
bottom line. If you have a NephroCheck that is over 0.7
and you are on some pressors, I can guarantee you in the
next 3 hours you are going to become oliguric without inter-
vention; it’s going to happen.

Unidentified speaker. Do you ever check one that goes
to telemetry and becomes oliguric?

Dr Engelman. No. The problem with telemetry is
they are checking urine output only Q shift. I have
very poor measurement of urinary output. So it’s too late
by then.

Dr Kevin Lobdell (Charlotte, NC).
Great talk. I really enjoyed it. Let me
just play devil’s advocate here for a
second. What element of your strategy
is related to the NephroCheck versus
just not diuresing patients on postop
day 1, giving them volume, and avoid-
ing the pressors?
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Dr Engelman. We are not avoiding the pressors.
Dr Lobdell. I mean just following the NephroCheck

versus the other elements?
Dr Engelman. So, half the patients we are not keeping

tanked up. I’m drying them to the bone. I don’t care that
their CVP is 3. Give them Lasix, pull the lines out and go
upstairs. The negative NephroCheck allows me to know
who can really be ‘‘fast tracked,’’ so actually it speeds up
recovery.

Dr Lobdell. We should avoid the diuretics for most pa-
tients on postop day 1, correct?

Dr Engelman.No, no. You’ll slow things down. I’ll lose
a day there, I’ll lose a day, and I won’t know exactly how to
use focused transfusions, because those patients who are
vasoplegic still stuck on 2 pressors, if they have a positive
NephroCheck, I’m raising their hematocrit a little bit, I’m
giving them a unit of blood, though it doesn’t increase
overall blood utilization. It just focuses my transfusion
strategy.
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