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

Dr. BobbieJean Sweitzer: Hello. I’m 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 two authors of publications that appear in the 
March 2021 issue of the journal. With us is Dr. Christoph Heinz. Dr. Heinz 
is the first author of an article titled, “Greater Fibrinolysis Resistance but 
No Greater Platelet Aggregation in Critically Ill COVID-19 Patients.” 

Dr. Heinz is a Specialist of Anesthesiology, Intensive Care Medicine and 
Pain Therapy, Goethe University, Frankfurt am Main, Germany. Welcome, 
Dr. Heinz. 

Dr. Christoph Heinz: Hello, Dr. Sweitzer. Thank you for having me. 

Dr. BobbieJean Sweitzer: And joining Dr. Heinz is Dr. Klaus Görlinger. 
Dr. Görlinger wrote an accompanying editorial, “COVID-19-associated 
Coagulopathy: Less Fibrinolysis Can Be More Harmful!”

Dr. Görlinger is a Senior Consultant for Anesthesiology and Intensive Care 
Medicine, University Hospital Essen, University Duisburg-Essen in Essen, 
Germany, and he’s the Medical Director of Tem Innovations GmbH in 
Munich, Germany. Welcome, Dr. Görlinger. 

Dr. Klaus Görlinger: Hello, Dr. Sweitzer and thanks a lot of inviting me. 

Dr. BobbieJean Sweitzer: So, Dr. Heinz, let’s start with you. I think most 
listeners probably are now aware that patients with COVID-19 have compli-
cations related to clotting, or at least frequently they do. We also know that 
hemostasis and clotting are complex and that we have a variety of testing 
modalities to evaluate hemostasis. What was the specific aim of your study? 

Dr. Christoph Heinz: Well, in our study we wanted to make a first 
approach to what’s finding a possible imbalance in coagulation (inaudible) in 
patients with COVID-19 and so we tried to shine a light on different aspects 
of hemostasis, be it plasmatic imbalance or imbalance on a cellular level. 

And, therefore, we made use of the different kinds of diagnostics that were 
readily available to us. These included bedside point-of-care testing in detail, 
multiple electrode aggregometry, thromboelastometry and also the use of 
regular laboratory parameters. 

Dr. BobbieJean Sweitzer: You enrolled patients for this study, as I recall, 
between April 1st and 15th, 2020. That was still quite early in this pan-
demic, even in Europe. What was unique in your experience of caring for 
patients with COVID-19 that prompted you to investigate the nuances of 
thromboembolism? 

Dr. Christoph Heinz: Well, the first wave of the COVID-19 pandemic 
started in Germany in around March 2020. The start of the pandemic, 
Germany was preceded by the pandemic in other European countries, 
specifically Italy where intensivists were confronted with catastrophic con-
ditions regarding COVID-19 and we were basically scared that a scenario 
similar to that could be the case in Germany, too. 

We knew from Chinese reports that a high number of patients with 
COVID-19 were believed to have thromboembolism with severe cardio-
vascular events, in some articles up to 25% of patients. And that led to the 
decision to explore hemostasis in the best way we could and to do it as 
soon as possible. 

Dr. BobbieJean Sweitzer: You were right on top of things. Dr. Görlinger, 
do you know the path or do we know, collectively, I guess in science, know 
the path of physiology of thrombosis in patients with COVID-19 or why 
these patients appear to be at increased risk of clotting? 

Dr. Klaus Görlinger: Yes. I think what we learned already during the 
first wave is that COVID-19 has associated coagulopathies characterized by 

immunothrombosis and we also learned that this is not reflected by PT and 
aPTT. So, hypercoagulability in COVID-19 is characterized by increased 
D-dimers already reported from the Chinese colleagues quite early, but also 
by increased clot firmness and with clotting testing, particularly in increased 
fibrin contribution to clot firmness and also by hypofibrinolysis or fibrino-
lysis shutdown. 

And accordingly, we have a mismatch between increased fibrin deposition 
in the microcirculation and decreased fibrinolytic cleavage of microthrombi 
which then can result in organ failure particular in the lungs and the 
kidneys. 

Dr. BobbieJean Sweitzer: Dr. Heinz, can you tell us a bit more about the 
patients you studied? 

Dr. Christoph Heinz: In our hospitals we restructured our intensive care 
unit prior to the start of the pandemic in Germany in a way that we were 
able to treat COVID-19 patients only. SARS-CoV-2-positive patients that 
were symptomatic and were in need of oxygen therapy were addressed to 
the infectious diseases division first and were only transferred to our ICU 
when the patient situation was further aggravating. 

This resulted in our COVID-19 patients being severely affected and crit-
ically ill at the time of admission to our ICU. And to describe the patients 
a bit, patients had a median age of 60 years and were predominantly male 
and were mostly obese regarding to the WHO classification with a median 
BMI of 34.

Furthermore, our patients had predominant comorbidities of hypertension 
and diabetes in up to 50%. And when we started our investigation, all of our 
COVID-19 patients were intubated and 50% of the patients were already in 
need of renal replacement therapy. 

Dr. BobbieJean Sweitzer: So, it sounds like pretty typical, seriously ill 
COVID-19 patients even to this day. I know you mentioned several differ-
ent coagulation testing at the very beginning and many of our listeners will 
probably be familiar with some of the laboratory testing specifically. But can 
you maybe describe more about the point-of-care diagnostics that you used 
to evaluate hemostasis in this study? 

Dr. Christoph Heinz: Well, in our hospital we made use of two available 
point-of-care diagnostics to evaluate hemostasis, the first being multiple 
electrode aggregometry and the second being thromboelastometry. The first 
one or MEA is used to assess trauma site function by stimulating trauma 
sites via different activators. Among other things one very potent activator, 
it’s called precisely TRAP-6, but also arachidonic acid or adenosine phos-
phate. By stimulating trauma sites in different populations, you are able to 
demonstrate trauma sites’ effectiveness, if you will. 

The second one, thromboelastometry, is used to measure clot formation: 
how long does it take for a clot formation to begin, how strong or stable a 
clot becomes and how long does it take for lysis to dissolve an existing clot 
and how much of the clot is left if maximum lysis took place already. 

In order to assess that, whole blood coagulation is affected via different 
pathways. Extrinsic activation via tissue factor, intrinsic activation via ellagic 
acid and fibrinogen contribution to clot formation is also measured. 

To assess fibrinolysis resistance, you simply activate clot formation via the 
extrinsic pathway and simultaneously activate fibrinolysis activation by 
adding a potent activator of fibrinolysis, namely recombinant tissue plasmin-
ogen activator. 

Dr. BobbieJean Sweitzer: And what other laboratory analysis did you do? 

Dr. Christoph Heinz: Well, on top of that we assessed what you might 
call the regular coagulation levels for parameters like PT and aPPT, throm-
bin time, anti-thrombin and fibrinogen levels, platelet count and D-dimer 
levels on the one hand; and more specifically activity of coagulation factors 
including factor II and factor V and also factors VII-XIII. Moreover we 
assessed von Willebrand factor antigen, protein S and protein C. And on 
top of that, we assessed biomarkers of inflammation like c-reactive protein, 
procalcitonin and interleukin-6. 
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Dr. BobbieJean Sweitzer: Dr. Görlinger, Dr. Heinz and his colleagues 
compared patients with COVID-19 to healthy volunteers, I believe. 
Would it have been better to compare their research cohort to critically 
ill patients without COVID-19? 

Dr. Klaus Görlinger: Yes. I think to learn more about the path of phys-
iology, it’s, of course, important to compare two different control groups. 
And since the beginning of the pandemic, over all 18 thromboelastome-
try studies have been done in the field of COVID-19 and some, as in the 
study from Dr. Heinz compared to health volunteers. 

As you asked, there are other studies who compared (sounds like: your) 
aseptic patients or non-COVID-19 pneumonia that were sent us. And 
(sounds like: Hirschter) and also the group from – (sounds like: were all) 
from Colombia University in New York. 

So, I think it’s important to understand the different patterns. So, we did 
several studies 10 years ago in bacterial sepsis and we learned that, yes, the 
pattern which we see in COVID-19 is completely different. 

They have both something like thrombolysis shutdown, but where 
patients with bacterial sepsis who also then develop quite early DIC are 
usually characterized by hypocoagulability. So, they have a reduced clot 
firmness and this (inaudible) where in COVID-19 just the opposite that 
there is – seems to be not an early consumption. And as Dr. Heinz said, 
for example, anti-thrombin levels keep high for a long time but they are 
characterized by this hypercoagulability. 

And I think actually the most important discrimination is between 
COVID-19 patients who develop thromboembolic events or patients 
who do not. And here the combination of elevated D-dimers and 
(sounds like: fibrinolytic) shutdown seems to characterize this patient 
population with very high thrombotic risks at best. 

Dr. BobbieJean Sweitzer: Dr. Heinz, what did you find? 

Dr. Christoph Heinz: Well, findings in a multiple electrode aggrega-
tion revealed values within the normal of reference ranges in COVID-19 
and in healthy controls. MEA revealed no greater platelet aggregation, 
although it might have been suspected given the increased reports of 
thromboembolic events. 

Our findings in thromboelastometry, however, reveal a profound arrange-
ment towards a hypercoagulative state. The extent of the maximum clot 
formation or stability of the clot is significantly higher in extrinsic and 
intrinsic pathways and in fibrinogen contribution to clot formation. 

And furthermore, clot lysis time induced via adding tissue plasminogen 
activator to the extrinsic pathway assays significantly prolonged in respect 
to healthy controls and this is new. Hence the term, fibrinolysis resistance. 

Dr. BobbieJean Sweitzer: Dr. Görlinger, our readers are likely familiar 
with Virchow’s triad of venus thrombosis. You describe a new thrombosis 
triangle, I believe, with COVID-19. Can you remind us what Virchow 
defined and tell us about the new COVID triad? 

Dr. Klaus Görlinger: I think even we have a new disease it’s always 
good also to look back in history and I think considering that the 
Virchow triad is about 150 years old, I think at that time is also already 
quite straightforward to define that more or less the macropathology 
point of view that we have issues with blood flow, hemodynamic dis-
ruption of phases and then in combination with changes in the blood 
composition which can be hereditary or acquired hypercoagulability and 
a change in the vessel wall with endothelial dysfunctional injury seems to 
be a trigger to develop thrombosis. 

I think now we are more looking at the micropathology level and for 
that I think with scholastic testing like thromboelastometry is very good 
because we look not only on the plasmatic factors, we look on the cellu-
lar level. And we know that, for example, platelets, of course, are import-
ant, but also, for example, tissue factor expression on (inaudible) cells like 
monocytes which then can trigger thrombin generation  everywhere. 

And this is one of the – part of the micropathology triad, a second one, is 
again, hypercoagulability characterized by an increased clot firmness, not 

so much increased thrombin generation and third a hypofibrinolysis or 
fibrinolytic shutdown. 

And I think, again, it’s this balance which can result, then, in this severe 
thromboembolic complications despite thromboprophylaxis. I think that’s 
the strange situation that even if we put them all on thromboprophylaxis, 
still the incidence of thrombosis is extremely high in COVID-19. 

Dr. BobbieJean Sweitzer: Dr. Heinz, I know you mentioned and 
told us the normal values and the abnormal values that you found, but I 
wondered if maybe we could go through that with a little more specifics 
about individual test results. 

And I’d like to start, I guess, with the tests that were normal in this pop-
ulation and especially those tests that the readers are most familiar with 
seeing in situations where we’re trying to measure coagulation hemostasis 
and yet were normal in these patients particularly if they maybe would 
have been expected to be abnormal in a different population of patients 
who were undergoing problems with clotting. 

Dr. Christoph Heinz: Yes, that’s interesting because the tests which 
were within the normal range in COVID-19 were what you might call 
the general laboratory parameters, they were aPTT and PT throm-
bin time and platelet count and even in our study of fibrinogen. Also, 
anti-thrombin was also within the normal reference range but was, in our 
case, substituted in almost half the patient population. 

And moreover, coagulation factors II and V, VII, XI and XII and protein 
C were with the normal range. I mean, those are not regular factors, but 
a regular laboratory with aPTT and PT and thrombin time, they can 
mislead you. 

Dr. BobbieJean Sweitzer: Right. Let’s talk a little bit more about those 
abnormal ones that you found. 

Dr. Christoph Heinz: Yes, we found abnormal elevations exceeding 
the upper reference limit in the D-dimer levels. Coagulation factors VIII 
and VIIII and (inaudible) antigen and we also found lesser activities below 
the lower reference limit to coagulation factor of XIII and protein S.

Dr. BobbieJean Sweitzer: So, based on those results now that you had 
found and based on what Dr. Görlinger has really talked about the patho-
physiology that we now better understand about what may be going on 
with COVID, do these test results that you’ve found correlate well with 
that pathophysiology? 

Dr. Christoph Heinz: I mean, I think what correlates best with throm-
bosis in COVID-19 patients is the D-dimer levels; those seem to have a 
quite high sensitivity and specificity to correlate with thromboembolisms. 
The other is as far as I know do not. 

Dr. BobbieJean Sweitzer: Interesting. So, Dr. Görlinger, how do the 
findings of this study compare to what we already know, either both 
about, I guess, coagulation in general, but about specifically the nuances 
of that in COVID patients? 

Dr. Klaus Görlinger: I think the study confirms the importance of 
impaired thrombolysis in COVID as associated coagulopathy. So, the 
discussion about hypofibrinolysis and fibrinolytic shutdown is something 
we discussed since four years at the (ISDA), for example, also for trauma 
where, of course hyperfibrinolysis is very important and then these 
patients have a very high risk of bleeding to death. 

But also the group from (inaudible) from Denver showed that there’s also 
a  group even in trauma of hypofibrinolysis and these patients usually die 
due to multiple organ failure. So, I think we have to change our mind a 
little bit not only looking at hyperfibrinolysis, I think also hypofibrinoly-
sis can be a big issue. 

And then, as mentioned already from Dr. Heinz, then, of course looking 
at platelet functionality, we see again that there is a difference to bacterial 
sepsis where platelet function is affected very early during the first days 
of bacterial sepsis and then a very good predictor of mortality and this 
seems not to happen in the same way in COVID-19 patients. 
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Dr. BobbieJean Sweitzer: Interesting. So, Dr. Heinz, can you explain 
the physiologic changes that are represented by these various abnormal 
coagulation test results that you found in your study? 

Dr. Christoph Heinz: Taking all of the different coagulation test 
results into account, we observe a shift towards a hypercoagulative state 
in critically ill COVID-19 patients and although widely used (inaudible) 
parameters of coagulation can (inaudible), we observed more clot forma-
tion and lesser fibrinolysis in the form of fibrinolysis resistance, higher 
D-dimer levels possibly due to thrombin generation and also markedly 
increased (inaudible) antigen levels. 

Platelet aggregation is not greater than in healthy controls and these 
findings could be the result of an enhanced endothelial activation, for 
example, or damage, but remain unclear. 

Dr. BobbieJean Sweitzer: So, I guess if I can summarize, you found 
that patients clotted more and then they didn’t break down those clots as 
effectively as in other situations and this wasn’t driven by platelets. 

Dr. Christoph Heinz: Right. 

Dr. BobbieJean Sweitzer: You found changes in coagulation factors 
with some normal, some increased and some decreased correctly. Can 
you tell us more, I guess, specifics about the concentrations, like, were 
these significant or which ones had significant changes and the likely 
significance, I guess, of those, particularly in balance. 

Dr. Christoph Heinz: Well, we found elevated coagulation factors 
VIII and VIIII and less of protein S activation and this could be due to an 
acute phase reaction or an indication of complement pathway activation 
and those are associated with a procoagulant state. 

Significantly elevated von Willebrand and factor antigen levels might be 
a surrogate parameter of endothelial dysfunction or damage and those 
findings could be supporting the endothelialitis hypothesis of COVID-19 
supporting a potentially high risk of venus thromboembolism. 

Low levels of coagulant factor XIII cannot be sufficiently addressed, at 
least could be due to an increased consumption or lesser production but 
we remain unclear. 

Dr. BobbieJean Sweitzer: Got it. Dr. Görlinger, what are the limita-
tions of Dr. Heinz’s study? 

Dr. Klaus Görlinger: Yes, of course every study has some limitation 
and I think the main limitation might be that of course this study is like a 
snapshot: first, the number of patients included is relatively small; actually 
there’s the one big study running (inaudible) in hospitalized patients 
which actually recruited 480 patients and will be closed soon when 500 
patients have been recruited. And the other point is also that the mea-
surement was only done on one day during the stay at ICU. 

We know that of course COVID-19 and COVID-19 associated coag-
ulopathy is a very dynamic process, but also the studies are dynamic. So, 
in between there’s also studies published looking at the ICU day 0, 1, 
3, 7 and 14 and in patients discriminating between their SOFA score 
below 10 and higher than 10. Also looking at platelet function with the 
ROTEM platelet. 

And the changes just confirms and also the changes are not very severe, 
but if you look over the time you see that the patients who have a low 
SOFA score, they recover a little bit impaired platelet function quite 
nicely where the patients with the very high SOFA score then they have 
ongoing decrease in platelet function. 

So, again, compared to bacterial sepsis, the changes are quite minimal, but 
if you look over the time at the ICU, you see some significant changes 
and maybe we can even use this like a prognostic marker if platelet func-
tionality recovers seems to be that also patient overall shows a tendency 
for improvement. 

Dr. BobbieJean Sweitzer: Thank you. Dr. Heinz, I believe your patients 
were receiving thrombosis prophylaxis. Can you tell us what regimen was 
used and how this may or may not have impacted your findings? 

Dr. Christoph Heinz: Yes. In all ICU patients with COVID-19 all 
patients received a therapeutic anticoagulation regime with low-molecu-
lar-weight heparin twice a day, mostly 60 or 80 mg or an unfractionated 
heparin in the case of (inaudible) therapy targeting aPTT of 50 to 70 
seconds in 8 patients. 

Heparin is known to prolong clotting time in intrinsic incubation of clot 
formation and this finding may be explained by the 8 patients receiving 
unfractionated heparin in our study; however, measurement of fibrino-
lysis resistance is unaffected by unfractionated heparin because the tPA 
assay contains polybrene and this is a heparin antagonist. 

Dr. BobbieJean Sweitzer: I want to get back to this term that you use. 
I think you talked about fibrinolytic resistance in your paper. Can you 
explain this to our listeners? 

Dr. Christoph Heinz: Yes, I’ll try my best. The term homeostasis is a 
balance between coagulation and fibrinolysis and we try to assess fibri-
nolysis in a study using a so-called tPA assay in thromboelastometry. In 
this tPA assay, the coagulation cascade is initiated via tissue factor, so it’s 
basically an intrinsic pathway activation, recombinant tissue plasminogen 
activator is applied to this assay and it’s supposed to induce fibrinolysis. 

The time until dissolvement of the clot is being measured and is signifi-
cantly prolonged in COVID-19 patients. So, it takes significantly longer 
for tissue plasminogen activator to dissolve the existing clot, hence the 
term fibrinolysis resistance. 

Dr. BobbieJean Sweitzer: Dr. Görlinger, the fibrinolytic system as 
we’ve been talking about seems to be so very important in driving the 
thrombo system in COVID-19. What is the difference between fibrino-
lysis shutdown and fibrinolysis resistance? 

Dr. Klaus Görlinger: Yes, it’s more looking at the way how we are 
testing or challenging the system. So, normal – with scholastic test or 
thromboelastometry tests is using situation (sounds like: plots), you 
recalcify, you add an activator like tissue factor and then you look at what 
happens spontaneously. 

So, it’s also very important if you look at (inaudible)  resistance that you 
run the test in a sufficient long time, usually on (inaudible) as well as on 
ROTEM it should run about one hour because it takes usually about half 
an hour to reach the maximum. And, of course, in the increasing part of 
the thromboelastometry curve, you don’t see already a reduction of clot 
firmness. 

But what we learned, as I mentioned before, years ago we were more 
looking at hyperthrombolysis. So usually you’ll find just (inaudible) 
values which says it should be lower than 15% in one hour or something 
like this. 

But, again, we learned that there is something like physiologic lysis which 
is usually between 3% to 10% and if you are within the run time of 
one hour below 3% to 3.5%, this is what we call a hyperfibrinolysis or 
fibrinolytic shutdown. 

If you use a test like the tPA test or tPA (inaudible) where you act an 
actuator of thrombolysis like tissue plasminogen activator, we test how 
does the coagulation system or the clot respond to a challenge with an 
activator. 

And we know that if you have, for example, very high fibrinogen levels, 
the clot gets much more resistance to lysis. And also if you activate cells, 
that also results in a liberation, for example, of (inaudible) one, one of the 
most important (sounds like: fibrolystic) inhibitors. So, that means even if 
we would treat a patient with a fibrinolytic drug, maybe we even need a 
higher dose to get a significant response. 

So, we more or less look at two different aspects of the fibrinolytic sys-
tem. So we should not use these terms interchangeable because, again, it’s 
not the same but, of course, looking with both test systems at thromboly-
sis and, in particularly, at lower levels of thrombolysis. 

Dr. BobbieJean Sweitzer: Dr. Heinz, as we start to wrap up this 
podcast, I’d like to once more have you summarize for us what you 
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determined in the study that is new about the hypercoagulable state of 
patients with COVID-19. 

Dr. Christoph Heinz: Well, critically ill COVID-19 patients are at risk 
for thromboembolic complications, but the details of hemostatic balance 
in regards to clot formulation or clot lysis in platelet contribution we 
want to get fully understood. 

The findings of our study indicate that platelet aggregability in spite of 
high levels of von Willebrand factor antigen is not increased in COVID-
19 patients but that clot formation in thromboelastometry exceeds clot 
formation of healthy controls and shows (inaudible) fibrinolysis resistance 
it may strengthen our understanding in anticoagulation regimes. 

Dr. BobbieJean Sweitzer: Great. Dr. Görlinger, so with all this infor-
mation we have and especially with the findings of Dr. Heinz’s study, 
how does that inform our care in the ICU of patients with COVID-19, 
especially related to how we manage thrombosis or prevention? 

Dr. Klaus Görlinger: I think it’s very important to look at patterns. We 
will not find one single parameter which give us all the information. And 
also, again, I think the most important question is, which patient with 
severe COVID-19 will develop thromboembolic complications because 
that’s also associated with respiratory failure and renal dysfunction. 

And what we see is that, for example, D-dimers, of course, are also a 
predictor and all the studies find elevated levels but we don’t have a clear 
cutoff to say, “Okay, this patient is really at high risk and the other is not.” 
That means if you run the (inaudible) of analyses, for example, you get an 
area under the curve between 0.7 and 0.75 and the same is for thrombo-
lytic shutdown. 

The interesting point is if you combine both, you get to an area under 
the curve which is higher than 0.9. So, I think what we really have to do 
is to get the information from the different studies and then also combine 
biomarkers and I think that will still be helpful in the future for the early 
identification of the patients at risk. 

And then, of course, we need interventional studies because the question 
is, if we identify the patients at risk, what is really the best way to prevent 
it? Is it just to increase the heparin (inaudible) a molecule and heparin 

level or do we have even to move to alternative anti-coagulation which 
could be (inaudible) as oral (inaudible) or what a lot of people are actu-
ally doing in Europe is moving in particular in ICU patients, for example, 
to direct thrombin inhibitors like (inaudible). 

But I think this which we have had to assess in interventional studies, but 
I think, yes, combining biomarkers and then see how we can improve 
anticoagulation, that’s for me something key to improve outcome in 
COVID-19 patients. 

Dr. BobbieJean Sweitzer: Dr. Heinz, I’m going to give you the last 
word here. Which hemostatic test do you believe we currently should use 
when caring for patients with COVID-19? 

Dr. Christoph Heinz: Yes. First of all, I agree with Dr. Görlinger. I 
would once again like to express my concerns about laboratory param-
eters which are widely used in general practice such as aPTT, PT and 
platelet count or even in our study fibrinogen levels as these could be mis-
leading and in evaluating venues to more risk because they don’t reflect 
the amount of thrombus generation that COVID-19 might be doing. 

High (inaudible) levels on the one hand provide a better thromboem-
bolic risk prediction as D-dimer levels rise with thrombo generation and 
I think further studies are needed to evaluate the importance of fibrino-
lysis resistance and possible therapeutic interventions. And it should be 
kept in mind that thromboelastometry can provide more detailed insights 
into confirmation and fibrinolysis and are readily available and quite easy 
to use. 

Dr. BobbieJean Sweitzer: I hope today’s discussion will interest many 
of our listeners and lead you to read these important articles to learn more. 
Thank you, Drs. Heinz and Görlinger, 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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