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Host: Welcome to the Anesthesiology journal podcast, an audio interview 
of study authors and editorialists. 

Dr. BobbieJean Sweitzer: Hello. I am BobbieJean Sweitzer, Professor 
of Anesthesiology at Northwestern University and an Associate Editor 
for Anesthesiology and you are listening to an Anesthesiology podcast 
designed for physicians and scientists interested in the research that appears 
in our journal.

Today we are speaking with the author of a publication that appears in the 
February 2021 issue of the journal. With us is Dr. Shahzad Shaefi. Dr. Shaefi 
is the lead author of an article titled, “Intraoperative Oxygen Concentration 
and Neurocognition after Cardiac Surgery: A Randomized Clinical Trial.” 

Dr. Shaefi is Professor of Anesthesia, Critical Care and Pain Medicine, Beth 
Israel Deaconess Medicine Center and Harvard Medical School in Boston, 
Massachusetts. Welcome, Dr. Shaefi. 

Dr. Shahzad Shaefi: Thank you, Dr. Sweitzer. Thank you for having me. 

Dr. BobbieJean Sweitzer: So, can you expand a bit on the title of your 
study and tell us the primary and any secondary outcomes that you actually 
studied? 

Dr. Shahzad Shaefi: Yes, of course. Gladly. So, we conducted this study 
which was a randomized controlled trial and titled, “Intraoperative Oxygen 
Concentration and Neurocognition after Cardiac Surgery.” In this study we 
sought to determine whether the use of an intraoperative titrated oxygen 
strategy during cardiac surgery would affect postoperative cognitive func-
tion. The trial was designed to assess the effect of two intraoperative oxygen 
titration strategies, namely hyperoxia and normoxia. 

The primary outcome was neurocognitive function as measured on post-
operative Day 2 using something called the Telephonic Montreal Cognitive 
Assessment. Secondary outcomes importantly included neurocognitive 
function longitudinally at 1, 3, and 6 months as well as postoperative delir-
ium, mortality, durations of mechanical ventilation, intensive care unit stay, 
as well as hospital stay. 

Dr. BobbieJean Sweitzer: Sounds pretty comprehensive. So, maybe we 
should just start with a basic question I have is, what’s the problem with 
oxygen? I thought it was important to provide plenty of oxygen to our 
patients, especially those with ischemic heart disease. 

Dr. Shahzad Shaefi: So, yes, oxygen is absolutely essential, obviously, and 
given our field of anesthesiology, it’s a cornerstone of our practice to be 
appropriately titrating oxygen intraoperatively. I think we’ve often made 
the assumption that the avoidance of hypoxemia and maintenance of tissue 
oxygenation is absolutely key, which is true; but there has been a buffer 
zone or potentially and excessive or partially titrated use of oxygen in the 
operating room. 

And I think over the last few years we found out that that moderate 
hyperoxic regimen that we often employ may not be as benign as we once 
thought; there’s a fair amount of literature in allied specialties, specifically 
cardiac arrest, somatic stroke, MI and certainly the ICU setting that exces-
sive oxygen may be injurious in the – in certain settings. 

And cardiac surgery, specifically cardiac surgery on bypass, functionally ends 
up being a profound exposure to ischemia reperfusion for the heart and, 
therefore, the thought, the driving, the underpinning of taking on this study 
was derived from the fact that we assumed that higher concentrations of 
oxygen in that ischemic reperfusion injury may end up causing myocardial 
and potential cerebral lasting effects. 

Dr. BobbieJean Sweitzer: So, I guess it’s like a lot of things: a little bit 
is okay or the right amount is good but too much is not. So, what do we 
already know about the use of oxygen in the perioperative period, specifi-
cally, and postoperative delirium or cognitive dysfunction? 

Dr. Shahzad Shaefi: Yes. So, surprising not a great deal is known certainly 
about this within neurocognition and, let’s say, delirium which has been a 

big part of what research in both noncardiac and especially cardiac surgery 
and anesthesia has focused on over the last few years. 

There was a retrospective study out of the Duke groups that looked at this 
back in 2014 but only analyzed data that could be sliced up with a rearview 
mirror towards neurocognition. Not seeing any difference at that time with 
regard to different oxygen strategies, but nevertheless this we understand to 
be the first prospective randomized controlled trial in this particular space, 
namely oxygen titration within cardiac surgery looking at neurocognition 
itself. 

Oxygen used perioperatively is a wider question. There has now been a 
consolation of studies that have looked at cardiac surgery and different 
outcomes, particularly acute kidney injury. One study actually came out 
and it was published in Anesthesiology in 2015 by (sounds like: Shane 
McGinnis) and the (sounds like: ANSAX) group which did not show a 
difference. Josh Billings, one of our own at Vanderbilt, has just completed a 
large study with all of us eagerly awaiting results, again looking at oxygen 
therapy in intervention and acute kidney injury. 

But otherwise other forms of surgery—and this is a whole separate topic—
but there has been and certainly was probably a decade ago a great deal of 
interest in differing option strategies regarding surgical site infections. And 
so, the proxy trial is something that, though, certainly explored that space 
and there was a mention in post-talk analyses from that (sounds like: parent) 
trial also. 

So, it’s sort of been there or thereabouts and certainly cardiac surgery 
offers a slightly different physiological rationale for attacking this particular 
problem given the use of bypass and given the ischemia reperfusion and the 
assumption that higher degrees of oxygen swimming around in that partic-
ularly vulnerable period may make a clinical difference postoperatively. 

Dr. BobbieJean Sweitzer: Thanks, that was really excellent. So, can you 
tell us more about these types of surgeries these patients had and the setting 
of your study? 

Dr. Shahzad Shaefi: So, we looked at patients 65 years and older and they 
were having elective or urgent – specifically CABG surgeries, the coronary 
artery bypass grafting requiring bypass. So, we chose those patients for a 
couple of reasons: we essentially wanted to, on one hand, potentially enrich 
the patient population that we were examining. And so, a marginally older 
age group of patients was looked at, i.e., those over 65; that’s still—at least in 
our sense and I’m sure in many senses—represents the majority of cardiac 
surgical cases that are undertaken in any case. 

But the neurocognition and delirium literature, one of the key independent 
risk factors for incidence is that of older age; and so we looked at patients 
over 65. 

The other aspect, and then pendulum shifted for us here, is although we 
only chose CABG patients we could have essentially chosen all comers who 
were undergoing cardiac surgery on bypass, but we were doing a sin-
gle-center study with 100 patients and the worry I had and the team cer-
tainly had was, would we be able to preserve randomization and have two 
equal groups if we were to really open up the variety of surgical cases and 
along with that different ischemic times, obviously bypass times, et cetera?

And so, what we wanted to do is homogenize the patient population so that 
we could effectively compare these two groups and certainly our “Table 1” 
showed that the groups were very well-balanced, but we chose, as we said, 
all the patients for the reasons that I’ve mentioned and bypass patients, again, 
for that consistency of patient population. 

And this was all conducted at my institution which is Beth Israel Deaconess 
Medical Center in Boston and the study was conducted between the 
summer of 2015 and the study finished towards the end of 2017 with some 
longitudinal follow up with those patients up to six months for their annual 
cognitive assessment. 

Dr. BobbieJean Sweitzer: So, I know you mentioned briefly at the 
beginning here about how you measured cognitive dysfunction and when 
you did that, but could you recap that for us again? 

LWW
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Dr. Shahzad Shaefi: Yes, this is always a tough thing to approach. 
Neurocognitive function and dysfunction and assessment and timing and 
robustness, all questions that a lot of us in the space around neurocog-
nition and delirium think about the all the time and there’s no perfect 
solution. 

We used the Telephonic Montreal Cognitive Assessment or the TMoCA. 
There are a couple of reasons we used it, but firstly it’s a quick-and-easy 
cognitive tool and that’s the primary reason that we did this. This was 
being administered, it was the baseline for the patients and every day 
while they’re in hospital and then also obviously at home as well and 
hence the telephonic portion. 

So even when they were in-person and we saw them in the hospital, we 
used the telephonic version just so that we could obviously longitudi-
nally follow them across time. 

The Duke group, as an example, has for a long time used exhaustive neu-
ropsychological batteries and a series of testing regimens that may take 
patients multiple hours on a daily basis. We just, from a pragmatic point 
of view, couldn’t really afford that time in the in-hospital setting. 

And also I think although it’s good to pick up very nuanced neurological 
sequelae or changes, the TMoCA has been validated in various different 
models including Alzheimer’s, early dementia, mild cognitive impairment, 
and surgery before, so I think it was an excellent tool. 

Also to using that, it can be administered within three to four minutes by 
a trained operator. There was some very early work by Ed Marcantonio, 
one of my mentors, who published a paper in The New England Journal 
using Mini Mental-State Examination as a method for assessing neuro-
cognition. I think we’re all quite familiar with that. 

The TMoCA is sort of a cousin of that; it can be administered as quickly, 
it has less of the ceiling effect. So, with a Mini-Mental State many 
patients will receive top marks, 30 out of 30, but we’ll probably have 
some signs of cognitive impairment that may not be picked up. So, the 
sensitivity of that was poor. 

So, the TMoCA represents a practical, easy, timely assessment. There are 
some downsides to it overall and those basically would be that it probably 
doesn’t cover absolutely everything. It comprises an aggregate score of 
individual assessments of attention and concentration, of executive func-
tions of memory, language, conceptual thinking, calculations, and orienta-
tion. So, it’s relatively robust but it still may not pick up everything. 

But – and as for the timing, as I mentioned, we did that from baseline 
all the way through while they were in-hospital and then at 1, 3, and 6 
months with windows of days that we could approach patients in those 
out-of-hospital settings so we had longitudinal data to follow. 

Dr. BobbieJean Sweitzer: So, you mentioned baseline, so you had 
baseline preoperatively on neurocognitive function on this cohort? 

Dr. Shahzad Shaefi: Yes, exactly, we did. Yes, so basically they were sort 
of acting as their own controls and there are a few different ways of doing 
that. But, yes, from our point of view we would assess these patients 
either in the preoperative clinic or if they were in patients essentially 
hovering around heading towards cardiac surgery we would perform the 
TMoCA in that setting as well as in a CAM assessment for delirium. 

So, a Confusion Assessment Method and the reason being obviously 
patients can have some degree of neurocognitive impairment certainly in 
the in-hospital setting before cardiac surgery. So, we wanted to make sure 
that that was picked up. 

But yes, baseline assessments were performed on all patients. 

Dr. BobbieJean Sweitzer: And so you mentioned CAM. Did you do 
other cognitive assessments on all the patients other than the TMoCA or 
the CAM? 

Dr. Shahzad Shaefi: No, those were the two main neurocognitive 
and delirium assessments that we did. We performed the CAM but we 
also did what’s called the long form of the CAM, so we took individual 

details and then made an assessment of whether patients were CAM-
positive or -negative based on their answers. The advantage of that was 
that we could then also go back and look at other aspects of delirium. So, 
specifically delirium timing and delirium severity. 

We saw some differences in there, but that was a post hoc unplanned 
analysis so we decided not to include that into the manuscript, but it did 
give us the ability to look at delirium in a slightly wider perspective aside 
from just the bimodal CAM-positive or -negative nature of things. But 
from a neurocognitive point of view, the TMoCA was the sole instru-
ment that we used throughout the study. 

Dr. BobbieJean Sweitzer: So, I think you also utilized some data that 
you said you collected from The Society of Thoracic Surgeons database. 
Can you tell us what you evaluated and, I guess, especially for those 
listeners who don’t do cardiac or thoracic surgery a bit more about that 
particular database? 

Dr. Shahzad Shaefi: The Society of Thoracic Surgeons has for many 
years kept a very robust database that essentially all cardiac centers for 
inclusion into the database needs to contribute to. It’s a real goldmine 
of a resource for everyone involved in the care of the cardiac surgical 
patient. 

So, various prediction scores have been derived using the STS data and so 
you can plug in age and comorbidities and type of surgery, et cetera, and 
come up with overall mortality and morbidity predictions for patients, 
as an example. And that data is there collected individually per site for 
researchers to potentially use. 

So, what we did, we collected adverse outcomes data from The Society 
of Thoracic Surgeons database, STS database, including specifically stent 
or wound infection, renal failure, myocardial infarction, reoperation, and 
stroke. And we actually found that the incidence of these specific adverse 
events was not statistically different between groups but it really was a 
very useful way of us taking a look across the board at what our patient 
population looked like. 

We also did collect some other (inaudible) data from specific chart 
extraction or in real time for our patients. For our study it was certainly 
very useful and I think for those listening if you haven’t had a chance, I 
think utilizing this database really adds a great deal of – it’s a very pow-
erful tool to really enhance some of the research and quality-based work 
that is ongoing. 

Dr. BobbieJean Sweitzer: Thank you for that tip. So, I know you 
mentioned briefly also and in the paper you definitely outlined this, how 
there were – you said it, two groups with different oxygen delivered. Can 
you tell us more about that difference?

Dr. Shahzad Shaefi: So, it’s interesting. In our institution for a relatively 
long period of time many of our cardiac surgical cases were run on an 
FIO2 of 1 or close to 1 and that seemed to be somewhat of the norm. 
And I think that practice was variable between providers within our 
group but it allowed us to essentially think about the relatively wide 
standard of care at our institution to be able to form the study. 

And so both of our intervention arms fell into the scope of practice that 
we would normally have here. So, we had a normoxia and a hyperoxia 
arm. So in the normoxia group we set the FIO2 at 35% or .35 and there 
were a couple of caveats to that. It was obviously we wanted to make 
sure that there was an arterial partial pressure of oxygen above – a PaO2 
above 70 or a saturation greater or equal to 92%. 

So, if your FIO2 was 35% and your sat was 90%, we would up titrate 
until we got a sat of 92%. That rarely happened; it sometimes happened 
post-bypass as you can imagine after the (inaudible) lung injury after 
bypass, but it was 35% pre-bypass and post-bypass. Interestingly on bypass 
without postop flow what we ended up agreeing with the perfusionist 
is what would be a reasonable normoxic threshold would be aiming for 
a PaO2—and this was (sounds like: intimate) and arterial blood glass 
analysis—between 100 and 150 mmHg and we certainly achieved that in 
the normalcy group. So that was one group. 
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And then the other group, the hyperoxia group was truly hyperoxic in 
my mind and regardless of PaO2, we set an FIO2 of one both on bypass 
and within the total intraoperative course, so pre-peri and post-bypass as 
well. 

One of the things that we didn’t do, obviously, was therefore set a PaO2 
goal, but I think one of the important things that we’d seen in previous 
literature is sometimes there wasn’t a large separation of groups and so 
we wanted to make sure that was the case. So, again, 35% essentially in 
the normoxic arm with a bypass target of 100 to 150 and then 100% the 
entire time in our hyperoxic group. 

Dr. BobbieJean Sweitzer: So, what were the PaO2’s of that hyperoxic 
group? 

Dr. Shahzad Shaefi: The PaO2’s in that group were relatively high. 
So, there certainly was excellent oxygenation separation between groups 
as we had hoped and the median intraoperative PaO2 was 309 in the 
hyperoxia group and 153 in the normoxic group. 

What we had – our Figure 2 within the study actually is interesting 
because, again, looking at protocol adherence through the intraoperative 
period and shows a panel of three graphs, one with FIO2 which we 
stuck to relatively well. 

And that’s interesting and it’s not a given as you can imagine. The 
previous study that I’ve alluded actually that has been published in 
Anesthesiology, there was some issue with protocol adherence in the 
normoxia arm. Many of the anesthesiologists, at least in that study and at 
that time, were a little bit reticent to run FIO2’s in that 30% range or so. 

So, we certainly saw that was effective and then the PaO2’s that we set 
overall were at times on bypass and those sort of 400 to 500 mmHg 
range in the hyperoxic arm. 

Dr. BobbieJean Sweitzer: So, how many patients were hypoxic 
with that 35% or required higher inspired oxygen levels based on your 
criteria? 

Dr. Shahzad Shaefi: Yes. So, we only had a handful of patients and only 
those patients in the post-bypass phase ended up having a need for an 
FIO2 above .35. What I will say and for those of us who you can imagine 
just coming off bypass, which is probably a key time in terms of ischemia 
reperfusion injury, immediately not knowing exactly where the pendu-
lum is going to fall checking an FIO2 of .35 out of the gates is you’re 
literally just getting back pulse valve flow is quite an intimidating setting. 

So, I feel like we were pragmatic in our trial design although the protocol 
was there. Coming off bypass some patients in that immediate period 
certainly probably received a little bit more than .35 in terms of an FIO2 
and looking back at our data here we had a median FIO2 here of .38 
coming off bypass in the immediate 2-minute post. So, we didn’t see, 
surprisingly, too much of a deviation from the protocol.

Dr. BobbieJean Sweitzer: So, was this study blinded? 

Dr. Shahzad Shaefi: It was partially blinded. It was double blinded. So, 
the investigators and the assessors were unaware of the oxygen groups. 
The anesthesiologists, the surgeons and the perfusionists in the operating 
room were obviously aware and titrating oxygen therapy. So, it’s very 
difficult, I was say impossible, in fact, to fully blind an oxygen study in 
this way. 

But yes, we blinded our investigators, as I said, and, importantly, the 
assessors as best we could and the intraoperative course was not blinded 
in those who were providing care. 

Dr. BobbieJean Sweitzer: Yes, it would be almost impossible to do, I 
guess. 

Dr. Shahzad Shaefi: Right. 

Dr. BobbieJean Sweitzer: So, I guess it’s time for you to tell us what 
you found. 

Dr. Shahzad Shaefi: Yes. So, I’d say the punchline is we found that in 
all the patients having cardiac surgery, specifically with cardiopulmonary 
bypass, postoperative cognitive function was similar in patients random-
ized to their intraoperative normoxia and hyperoxia and specifically 
neurocognitive function at 1, 3, and all the way to 6 months as well and 
secondary outcomes; most pointedly delirium were also similar between 
both groups. 

So, I think one of the key questions I had is it’s 100-patient study, was 
this a – the signal really was very strong in that it was negative. I think 
the separation of groups was impressive, as we touched upon, and I think 
even teasing out the data as best we could and really looking at things 
very closely, there did not seem to be differences in primary or secondary 
outcomes between either group. 

Dr. BobbieJean Sweitzer: So, it looks like excess oxygen, at last, may 
not be associated or at least based on your findings of neurocognitive 
dysfunction or some other outcomes that you actually evaluated. But is 
there any evidence, I guess, from your study or from other studies that 
perhaps hyperoxia does have some benefits? 

Dr. Shahzad Shaefi: The conclusions that one takes from this, it sort of 
depends on which side of the wall one sits. So, yes, on the one hand lib-
eral oxygen use potentially at least in this population looking at these end 
points doesn’t make a difference, but on the other hand using relatively, 
I would say, restrictive oxygen therapy also doesn’t show a difference of 
rule. 

So, I think that’s the first thing to be said. Is there evidence that hyperoxia 
potentially benefits? So, there’s a couple of reviews that really touch upon 
this and there’s a fair amount of literature in the perfusion sphere that 
looks potentially at hyperoxia coming off bypass being not a bad thing 
but it is quite conflicted. Specifically towards neurocognition I think the 
data is not there to be able to sort of really draw that conclusion.

The other thing that I think is really difficult to ascertain is within this 
entire field—and this is outside of cardiac surgery or even the periop-
erative space, even the ICU—no one has really defined what hyperoxia 
means. 

And if one thinks about the, I suppose, ancestral evolution of the organ-
elle of choice, which in this case would be the mitochondrion, when that 
was incorporated to form a eukaryotic cell, that was certainly in probably 
hypoxic atmospheric environment. So, anywhere from 18% to 21%. 

So one could make a physiological argument that breathing anything 
more than 21% is hyperoxic conditions and therefore all of these trials 
that we’re talking about comparing some flavor of hyperoxia with 
another. There are many caveats to that in terms of obviously the physi-
ological changes that come under anesthesia and bypass, et cetera. But I 
think that’s one important thing to bear in mind. 

The ICU literature, again, is a bit of a moving target. Just today in The 
New England Journal there was a large 3,000-patient study that came 
out showing no difference between ICU patients with a PaO2 of 60 ver-
sus 90 mmHg over the course of their stay. So, using those as landmarks 
in our study and in the operating room was are using much higher levels 
of oxygen. 

So, I think one of the key questions to answer, really, is what are we really 
measuring and what do we really mean by hyperoxia? How can we 
define mild, moderate, or even severe hyperoxia? And then we can adju-
dicate whether the outcomes are different. But there is no real consensus 
over definition and that has hampered unification and advancement of 
the field. 

Dr. BobbieJean Sweitzer: I think here in the United States we don’t 
think of oxygen as being a precious resource or even something that we 
need to worry about conserving. But with this COVID situation, I have 
read a few papers that do suggest that in some settings and countries it’s a 
big concern of their ability to provide oxygen to their patients who really 
need it. 
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So, I guess more and more of these studies that come out that suggest 
that lower levels are just as good if not better would give some support to 
folks who need to conserve their oxygen resources. 

Dr. Shahzad Shaefi: Absolutely. So, I think that’s an excellent point 
that is often forgotten. To expand on that a little bit further if I may, so, 
yes, during COVID now we are seeing abhorrent shortages of oxygen 
that we never thought we would see even domestically. The number of 
operations, as you said, that either even cardiac or noncardiac that are 
under – that patients undergo globally means that any benefit either clin-
ically or resource-wise and financially cost effectiveness that more careful 
titration of oxygen therapy can bring would really meaningfully change a 
lot of outcomes. 

Specifically, interestingly, 1/6th of the American population is exposed 
to medical oxygen on an annual basis, which is surprising specific to me. 
But combining patients coming into the acute care setting, 15% receive 
oxygen in the emergency room and in 95% of patients undergoing obvi-
ously general anesthesia and admission to an ICU will also be adminis-
tered oxygen. 

And, I mean, it’s a drug. It in many ways could come with a prescription 
of sorts, although we’re quite informal about it. But yes, I feel like look-
ing through this, through the lens of the magnitude and the ubiquitous 
nature of the level of a provision of oxygen means that even relatively 
minor differences in outcomes in the trial setting will have very large 
implications for both resource allocation and potentially outcome. 

Dr. BobbieJean Sweitzer: Yes, excellent point. So, did you manage to 
actually successfully do the Telephonic Montreal Cognitive Assessment on 
all of your patients postoperatively, even those that – because I think you 
followed them out to six months, correct? 

Dr. Shahzad Shaefi: Yes, exactly. We followed them out six months. I 
will say that disappointingly our loss of follow up rate was higher than 
we had hoped. It is very hard, as you can imagine, to follow these patients 
after cardiac surgery. There are various different methods that can be used. 

One of the things that we did, we used a relatively liberal window of 
days in which we could call them so we didn’t call them just on the 
sixth-month mark; we had a number of days either side of that that we 
could call. We certainly spoke to a majority of those patients along the 
way. One of the questions that obviously will come up would be, is there 
some degree of unmeasured bias in between the patients who could not 
respond longitudinally or chose not to for whatever reason between the 
two groups? 

And we looked at that. We performed sensitivity analyses and actually 
some robust statistics that the part of the review process that showed 
again there were no differences there. But the longer you follow these 
patients up, the harder it is to maintain that longitudinal follow up in 
some uniformity and so that was a challenge, I would agree. 

Dr. BobbieJean Sweitzer: So, what are the other limitations or limita-
tions of your study? 

Dr. Shahzad Shaefi: There are lots of things that were raised within the 
paper and we were very frank about and appropriately so. A few things 
really hit home for me. Number one, I think our intervention was over a 
broad period of oxygenation. So, we decided from the moment of induc-
tion or preoxygenation was allowed, as an aside, but once the tube was 
in and it was confirmed people were happy, we’d go into one arm or the 
other and all the way through to essentially leaving for the ICU. 

We did that as a large umbrella rather than focusing specifically on a 
potentially much more critical timepoint such as myocardial reperfusion 
for very close titration of oxygen. So, certainly that’s one thing. 

We charged upon this concept of including just CABG patients alone 
and they were by definition relatively well cardiac patients and they had 
relatively brief bypass times and all that translates to a lower risk for isch-
emic reperfusion injury. And so maybe patients undergoing cardiac sur-
gery, which is more extensive and potentially with other comorbidities, 

maybe the oxygen titration question is more relevant for them and that’s 
some of the focus of ongoing work for us. 

We also didn’t base our intervention on PaO2 targets but rather FIO2 
titration. So, essentially, we were just choosing obviously what was set 
from the ventilator, but that could lead to a variety of arterial partial 
pressure of oxygen levels in the individual patients and, therefore, that’s 
something to bear in mind. 

I think TMoCA was an excellent pragmatic tool to evaluate neurocog-
nitive function but it’s a relatively new tool in this space and I think 
if I were to do this again I would probably choose a potentially more 
sensitive, even if it were slightly more cumbersome, tool to assess these 
patients. 

Dr. BobbieJean Sweitzer: Well, all very good points, but I guess we 
have to start somewhere and I think you started out, though, saying 
that this was the first study, the only study that you’re aware of that has 
actually looked at this specific question with that specific outcome or 
endpoint. So, I think you did good work here. 

Dr. Shahzad Shaefi: Thank you, yes. You’re very kind. No, this was 
the first of many, I would hope, and I think it really – a couple of things 
came out of this for me: number one, first and foremost, I was very 
grateful to FAER for sponsoring this work and I was fortunate enough 
to receive a mentor-trainee research grant specifically for this trial and 
so it was my first clinical trial and I learned a lot from it and I think the 
next will grow upon that. 

I think it moved me towards now I’ve moved into some translational 
work because although elegant in its thought process and with the 
great separation that we achieved, I was surprised that we didn’t see a 
difference. And so I think intuitive as this is, there’s a lot more going on 
and so I’ve moved towards some mechanistic work around normoxia and 
oxygen therapy overall and also some (sounds like: progenic) work in 
cardiac surgery looking at this question. 

So, it really has been the beginning, not the end for me. 

Dr. BobbieJean Sweitzer: Well, congratulations on that. That’s an 
amazing accomplishment, I think, to not only have a successful first trial 
that ends up with a publication in a very highly valued publication, as 
ANESTHESIOLOGY is, than to be honored by being chosen for this 
podcast. I don’t chose the podcast articles, our other editorial staff mem-
bers do that, but we do try to reserve it for the most important articles 
we think in any given edition. So, congratulations.   

Dr. Shahzad Shaefi: Thank you, Dr. Sweitzer, you’re very, very 
kind and I wanted to thank you, I also wanted to thank FAER and 
ANESTHESIOLOGY for allowing dissemination of this important 
work. 

Dr. BobbieJean Sweitzer: And also, thank you for calling out FAER 
and noting that they had supported your research because I think a lot 
of people do get their start in scholarly work and research with FAER 
grants. So, those of our listeners who are looking for perhaps something 
to support, consider donating to FAER. 

Dr. Shahzad Shaefi: Absolutely, yes. I think FAER has been instrumen-
tal in the careers of many physician scientists in anesthesia and beyond 
and I can’t say enough good things about the start it’s given me, the 
network it’s created, the opportunities and I will certainly continue to 
give back in any way I can to the organization that I’m very proud to be 
connected with. 

Dr. BobbieJean Sweitzer: So, this is a little bit different question thus 
far about your study, but it did stand out to me that 84% of your patients, 
I believe, are male and 95% of them are White. Do you know why the 
cohort was so skewed? 

Dr. Shahzad Shaefi: It’s an excellent question and an important 
question. Candidly, that is a reflection to a greater extent of the cardiac 
surgical population we often see here in metropolitan Boston coming in 
for these types of surgeries. 
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There has been a lot of outreach by certainly my institution and other 
institutions in the city and in the northeast to make sure access to appro-
priate healthcare for all is just that. But I do candidly think that is a work 
in progress. That’s the first point.

The second point is although we think it is representative, are there any 
unforeseen or underestimated barriers to access to research and research 
subjects and people who want to participate who may not fall into those 
gender and ethnic groups? 

And so,  that’s something also that we strive very hard for. We’ve trans-
lated our informed consent into several different languages, we have a 
process by which we approach all patients blindly who reach inclusion 
criteria. 

But again, I do think on a wider scale there should—and there is—but 
and an ongoing and, I think, tireless conversation around how to bridge 
the gap of having all participants who would like to to be involved in 
research regardless of their background. 

Dr. BobbieJean Sweitzer: Likewise, I was a bit surprised that I think 
you provided some information in your paper that stated that 30% of 
the 1 million cardiac surgeries done globally ever year are done here in 
the United States and I think that we know now that—and I’ve only 
learned this really with COVID—we represent only 4% of the world’s 
population. 

And you go on to report that postoperative neurocognitive disorders are 
quite common with up to an 80% incidence in hospital discharge and 
I think 20% to 40% at six months after cardiac surgery. You note that 
patients having cardiac surgeries are also increasingly elderly and there 
may actually be an associated lower quality of life and increased mortality. 
Are we helping or hurting these patients? 

Dr. Shahzad Shaefi: Yes, that’s an excellent and thought-provoking 
question. There is no real answer to that; I think it’s a series of greys. So, 
yes, I think the access to high-fidelity healthcare in this country for a 
proportion of the population is there and, as you said, 300,000 open-
heart procedures a year which has stayed relatively constant or grown a 
little bit and that’s alongside a vastly and rapidly growing structural heart 
and (inaudible)-based therapy program across the country that has taken 
away a lot of the traditional open-heart volume. 

So, in general, for patients of this age group and potentially even older 
there is obviously—and COVID has really brought this to the fore—the 

question of the public health aspect of this rather than treating the disease 
as the endpoint, so to speak. But prevention certainly being better than 
cure. 

There’s a lot of ongoing work not just in age but also in regard to frailty 
and thinking about how we can best stratify, optimize, and potentially, as 
you said, decide what is appropriate care, whether it be surgical or non-
surgical and then more conservative for our especially most frail patients. 

And so, frailty is something that I think interestingly in the cardiac 
surgical space was first really brought about to the fore with the partner 
trial coming out, we’re the first (sounds like: CABG) trials now 10-plus 
years ago where frailty was thought of as one variable and it was used as 
an eyeball for patients who were either to be included or not included in 
the trial. 

Since then we have grown in this space and thought about that much 
more maturely. That’s an area that my group is also early entering into, 
but an understanding of truly what is the best outcome for what is – 
and exceptionally even in the best centers with high volume and a very 
thoughtful program, open heart surgery with a full sternotomy in patients 
in their 70’s and 80’s does post a lot of problems. 

And I think even on the ICUs we’ve moved much more towards 
patient-centered outcomes and I would encourage us to continue that 
thought process and that journey towards I think moving past some of 
the physiological (sounds like: derangements) that we see and thinking 
about the patient as a whole because I do agree with your point that 
perhaps first doing no harm here is something that understandably we 
may have left a little bit by the wayside. 

Dr. BobbieJean Sweitzer: Thank you for those really thoughtful 
comments. I hope today’s discussion will interest many of our listeners 
and lead you to read this important article to learn more. Thank you, Dr. 
Shaefi, for discussing your work with us today. I wish you well as you 
continue your efforts to enhance the practice of anesthesiology and strive 
to improve the care of our patients.  

 {Music}

Host: You’ve been listening to the Anesthesiology Journal pod-
cast, the official peer-reviewed journal of the American Society of 
Anesthesiologists. Check anesthesiology.org for an archive of this podcast 
and other related content. 

http://www.anesthesiology.org
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