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The 40th ISICEM  
has arrived –  
welcome to Brussels!

T
his year’s meeting has been a 
considerable challenge, and 
entailed a lot of effort and hard 
work, not only from our team 
here in Brussels, but also from 

our faculty members, our sponsors, 
and of course our participants. But we 
made it. Here we are, at the start of an 
exciting four-day program of high-quality 
presentations, pro-con debates, meet the 

expert sessions, and real-life interaction! 
You will see new data on new therapies 
and optimal respiratory management 
in COVID-19, oxygenation targets, and 
extracorporeal CO2 removal presented 
for the very first time, with simultaneous 
publications in JAMA and the Lancet.

Over the last 18 months or so, we’ve 
been obliged to find alternative meth-
ods of sharing information and keeping 

up to date. We’ve made huge progress 
with using Zoom, Webex, and Teams to 
communicate virtually, and indeed, we’ve 
all become much more tech-savvy over 
the last year and a half. But regardless of 
how good (or easy to use) the technology 
is, online conferencing can never be the 
same as physical meetings. Web- or video-
conferencing is great for short discus-
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sions around a specific question among 
a very limited number of people, but 
for large scientific events online pre-
senting cannot replace actual physical 
presence and interaction.

Of course, it is more comfortable 
to speak from home or from 
our office, but these sessions 
are then often slotted into a 
busy day, and we are easily 
distracted or less available. 
Often a speaker will remain 
connected just for his/her 
presentation and perhaps a 
couple of questions, and then 
leaves the meeting. Moreo-
ver, lively discussions are 
impossible for international 
meetings across time zones. 
Also, some presentations 
have to be recorded a while in 
advance, so that last minute 
developments cannot be easily incor-
porated.

Speakers at physical meetings are 
usually present for several days, and 
can dedicate their time and atten-
tion to their presentations and other 
discussions during the conference. 
Conversely, at online meetings, 
participants often connect, but then 
get sidetracked by other tasks as the 
meeting proceeds, so that they do not 
really concentrate on what is being 
said. Attending recorded talks after 
the conference sounds appealing, but 
the opportunity is often missed when 
there is no strict deadline. How many 
times have we said “I’ll definitely at-
tend that talk”, and then postpone and 
postpone, and finally never log in.

It’s difficult for a tennis- or football 
player to play well without spectators, 
or for a singer to perform optimally 
without an audience. It is equally 

challenging for a speaker to give a 
talk without being able to see who is 
listening. Do people understand what 
is being said? Do they seem to support 
what I am saying? Do they need more 
explanation? Feedback is so important 
to be able to adapt the content for the 

specific audience, and so difficult to 
obtain when those watching are not 
present in the same room. Question 
time is definitely not the same in 
virtual meetings, and it is even more 
difficult to maintain a debate. Meet the 
expert, pro/con debates, round table 
discussions – all the less formal meet-
ing formats we love – are just impos-
sible without face-to-face interactions. 
Not to mention the fact that talking to 
a screen is just so boring!

Importantly, this is not a winner-
takes-all competition − it is not one 
or the other. Both physical and digital 
conferencing complement each other, 
and can be combined to ensure the 
best possible educational solution, 
and the best experience possible. I 
am not so much alluding to so-called 
‘hybrid meetings’ combining live and 
video presentations, but rather to the 
possibility of having a physical meet-

ing followed by video presentations 
later on. Participants of the physical 
meeting can view a presentation that 
they were unable to attend, review 
one they didn’t fully understand, or re-
watch one that they found particularly 
helpful. All sessions at ISICEM are 

therefore being recorded 
and will be available for all 
our registered participants to 
watch online after the meet-
ing – until our next ISICEM in 
March 2022!

Throughout the planning 
of this meeting, we’ve had 
encouraging comments from 
our speakers, for example: “I’ll 
be there – definitely! Thank 
you for taking on this chal-
lenge”; “It may be complicated 
to travel, but you can count 
on me!”; “I’m so happy we can 
meet again for real, rather 

than on a screen!”; and “Great to get 
back to face to face meetings!”. We are 
so grateful to all our faculty members 
who accepted the challenge and have 
found their way through the multiple 
different regulations and tests to come 
to Brussels and share their expertise 
with their ISICEM colleagues. We 

really appreciate the extra effort that 
has been put into attending this year 
by our faculty, our participants, and 
our sponsors.

Indeed, the costs of putting on 
large physical meetings are rarely dis-
cussed, but it is much more expensive 
to put on a meeting with “real” people 
than to develop a virtual platform 
with digital recordings. Meetings, 
both online and face-to-face, need 
industry sponsors. The industry is 
also less happy with virtual events 
than with face-to-face meetings. 
How can companies interact with 
participants they can’t see? How can 
they judge the audience’s reaction 
to a new concept, a new drug, or 
piece of equipment? How can they 
really discuss what trials are most 
needed, or what additional informa-
tion or service they should offer? And, 
eventually, what return will they get 
for their financial support? Will the 
participants just glance at the name 
of the sponsor without bothering to 
investigate further?

Virtual exhibitions are sometimes 
very attractive, but almost empty. It is 
so much easier and useful to approach 
someone browsing at a physical stand, 
to engage them in conversation, and 
to identify the interests and needs of 
that individual so as to give the most 
appropriate information.

Face-to-face meetings have 
greater impact and are more effective 
in enabling exchange of knowledge and 
ideas, in facilitating important interac-
tion and discussion, and in creating 
valuable collaborations. And they are 
more fun!

We trust you will enjoy the next 
four days with us here in Brussels.
Jean-Louis Vincent

ISICEM Chairman

“Face-to-face meetings have greater 
impact and are more effective in 
enabling exchange of knowledge 
and ideas, in facilitating important 
interaction and discussion, and in 
creating valuable collaborations. 
And they are more fun!”

JEAN-LOUIS VINCENT

“We really appreciate 
the extra effort that 
has been put into 
attending this year 
by our faculty, our 
participants, and 
our sponsors.”

JEAN-LOUIS VINCENT

Continued from page 1

The multiple organ dysfunction syndrome: a history Salle M (Bozar) Tuesday 17:40

All roads lead to Rome:
A 2,000-year history of multiple organ dysfunction syndrome

I n the first plenary lecture of the 40th ISICEM 
meeting, John C. Marshall (University of To-
ronto, ON, Canada) will offer a potted history of 
multiple organ dysfunction syndrome (MODS), 

taking the audience through its origins, evolution and 
persistent challenges.

Professor Marshall will begin the story in ancient 
Rome (38–30 B.C.), where Celsus described four car-
dinal signs of inflammation: redness (rubor), swelling 
(tumour), heat (calor; only applicable to the extremi-
ties) and pain (dolor).1 Galen (A.D. 130–200) then 
added a fifth, loss of function (functio laesa).

Fast forward to the last 200 years, and it’s clear that a number of key 
touchpoints in recent history have led to the modern-day concept of MODS. 
“The first notions of being able to resuscitate patients with intravenous fluids 
appeared back in the 19th and early 20th century, and the concept of support-

ing failed respiration with positive pressure external 
ventilation came to light,” Professor Marshall told 
ISICEM News.

In 1952, response to the polio epidemic in 
Denmark led to a new era of contemporary intensive 
care as we know it.1 “It became apparent that people 
who were dying of polio could be kept alive, if you 
simply had somebody squeeze air into their lungs,” 
said Professor Marshall. “And so that really changed 
things. It meant that people who otherwise would 
have died were now surviving, and it showed that 
there was a pressing need to be able to provide that 

kind of support to more people.”
However, what also became apparent was that a whole new spectrum of 

complications and life-threatening challenges would emerge in people who, 
previously, would have not survived. For example, while ill-defined initially, in 

“MODS only happens because 
we are able to intervene to 
prevent the person from dying 
and, as a result, then see 
consequences.” 

JOHN C. MARSHALL
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the 1960s reports came out about jaundice and 
respiratory failure in people who were being kept 
alive in an ICU. “And then by the late 1960s, the first 
notion came that when you see renal failure, jaundice 
and sepsis occurring, maybe this is a syndrome,” said 
Professor Marshall.

“In the 1970s, Arthur Baue, who was an American 
surgeon, suggested that it wasn’t any one of these 
complications in isolation, but actually the com-
bination of them that was responsible for people 
dying.3 And so he coined the concept of multiple 
organ failure, and really established the notion that 
maybe there is some common underlying thread to 
this process.”

In the coming years, studies quickly followed 
showing that a large number of people who had mul-
tiple organ failure had occult and undetected infec-
tions, typically intrabdominal, thus there was some 
interest in performing laparotomies in patients with 
organ dysfunction for some time. “But then it became 
apparent that maybe they didn’t have infection after 
all,” said Professor Marshall.

“And so we began to think about the possibility 
that bacteria from another location were responsible 
for the syndrome – maybe as a result of bacteria that 
are in the gut, of which there was some evidence. 
However, it was then clear that in addition to this 
simply being a consequence of the persistence 
of an inflammatory response, regardless of the 
cause – whether an infection or not – there was 
a significant additional component, namely the 
inadvertent consequences of what we were 
doing in the ICU to keep people alive.”

Indeed, as Professor Marshall writes in 
his recent paper,2 the most cogent concept 
underlying MODS is that the syndrome is 
inescapably iatrogenic: it only arises in patients 
whose lives have been saved by resuscitation 
and support. At the same time, its subsequent 
evolution is heavily shaped by the inadvertent 
and often unrecognized consequences of that 
resuscitation and support.

By way of example, use of a ventilator to resuscitate patients actually evokes 
a response that could lead to further lung dysfunction, and it is this almost para-
doxical treatment-based harm that is part and parcel of MODS itself.

Professor Marshall expanded on this concept: “What we are really talking 
about with MODS is something really quite fundamental, which is a group of dis-
eases or physiological abnormalities that occur in people who otherwise would 
have died. MODS only happens because we are able to intervene to prevent the 
person from dying and, as a result, then see consequences that simply don’t have 
a precedent in the absence of the capacity to support.”

Nevertheless, confirmation of MODS is now based on three main assump-
tions: 1) it involves systemic changes in the function of more than one single 
system; 2) it entails graded degrees of severity and is potentially reversible; and 
3) it arises through a common biologic process or processes, and so comprises 
a syndrome.2

In terms of our understanding of MODS, however, Professor Marshall 
stressed that when considering that the majority of deaths in an ICU are 
anticipated, and upwards of 90% of those who die, die with, if not because of, 
MODS,1 it follows that there is genuine need for increased understanding of the 
pathogenesis of disease. “Often we don’t really know why a patient is dying,” he 
said. “Nor do we know why they get better.”

During his lecture, he will touch upon some of the 
salient points regarding what we know, and what we don’t 
know, about MODS, including its measurement, clinical 
management, and underlying mechanisms of action. While 
the ISICEM audience will have to wait until this afternoon 
to find out more, he offered a glimpse of some of these 
messages for ISICEM News. “Our measures are pretty 
crude,” he said. “They are measures of what we think is 

wrong with the patient, for example their kidneys are failing (so their creatine 
is going up), or they are measures of what we do because we think things are 
wrong, such as dialysis.

“When you put all of those kinds of things together, which you can do in a 
score or a scale, you can come up with something that associates, in a dose-
dependent way, with the risk of mortality.”

Then again, added Professor Marshall, one could argue that such descriptors 
are largely trivial. “You are saying that patients who are sick are going to die. 
You’re not really describing the biology of a process – you’re simply describing 
the crude consequences. There may not be a single, underlying abnormality 
behind the deterioration, but until we can identify a specific defect, it’s harder to 
measure it as a disease.”

Professor Marshall presents ‘The multiple organ dysfunction syndrome: a history’ this 

afternoon at 17:40 in Salle M (Bozar).

References

1. Punchard NA, Whelan CJ, Adcock I. The Journal of Inflammation. J Inflamm (Lond). 2004;1(1):1.
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“[Arthur Baue] coined the 
concept of multiple organ 
failure, and really established the 
notion that maybe there is some 
common underlying thread to 
this process.” 

JOHN C. MARSHALL
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COVID-19: use of ECMO Gold Hall Tuesday 11:05

ECMO for COVID-19 rescues  
the most severe patients

A lain Combes, Professor of Intensive Care 
Medicine at Sorbonne University Paris, 
and head of the ICU department at Pitié 
Salpetrière hospital (Paris, France), has 

extensive experience in the care of patients with the 
most severe forms of cardiac and respiratory failure, 
at one of the busiest units in the world. This morn-
ing, he will talk about treating patients in need of 
extracorporeal support, mainly for the most severe 
forms of COVID-19. In 95% of such cases he has 
experienced, patients received extracorporeal mem-
brane oxygenation (ECMO) for respiratory failure, 
although some experienced cardiac failure too, he 
told ISICEM News.

Before COVID-19, Professor Combes’ depart-
ment had an average of 300 cases requiring ECMO 
each year. In France, the average for most hospitals 
would have been around 50, he said. Since March 
2020, his unit has seen more than 250 patients 
with the most severe forms of COVID-19. “We 
are gathering a lot of cases from greater Paris, also 
because we have a very active mobile retrieval team 
which is able to travel to remote hospitals, insert the 
device and then bring the patient back to our center,” 
he said.

Today, Professor Combes will be talking about ex-
periences gleaned during the various surges within 
the pandemic. His research, comparing the first 
weeks and months of the pandemic last year, showed 
that the mortality rate for patients who received 
ECMO was 30–35%. New variants had an impact, 
especially the UK variant which caused mortality 
rates to rise to 45% this year. “The increase in mor-
tality was not only because of increased virulence, 
but also because strategies of care for patients 
before COVID-19 were different,” he said.

What’s important to stress however, said Profes-
sor Combes, is that outcomes for these patients 
would have been very different without ECMO. “We 
are talking about COVID-19 patients who probably 
would have died if they did not have ECMO,” he 
said. To that end, he will talk about a new unpub-
lished paper which found that 
mortality rates reached over 
90% for patients denied ECMO 
in the greater Paris area (either 
because it was too late for the 
intervention, or due to other 
reasons related to indication).

Professor Combes will dis-
cuss an important multicenter 
cohort study1 which looked at all 
adult patients with laboratory-
confirmed SARS-CoV-2 infec-
tion and severe acute respira-
tory distress syndrome (ARDS) 
requiring ECMO who were ad-
mitted to 17 Greater Paris ICUs 
between March 8 and June 3, 2020. This research 
revealed several epidemiological characteristics that 
influenced mortality rates. For instance, a shorter 
time between intubation and ECMO, a younger age 
and those with no pre-ECMO renal dysfunction 

were independently associated with 
improved 90-day survival.

Professor Combes went on to 
stress that more precise criteria for 
ECMO in COVID-19 patients should 
be discussed as a result of these data. “We are more 
stringent now about age, severity of the disease, and 
the co-morbidities of the patient,” he said. “We start 

discussing if ECMO is feasible 
at 60 years old, and we never 
canulate patients over the age 
of 70.”

Criteria should almost cer-
tainly take into account a cent-
er’s experience in venovenous 
(VV) ECMO, for example. The 
same study found that 90-day 
survival among ECMO-assisted 
patients with COVID-19 was 
strongly associated with the 
volumes of patients treated at 
different centers. “Mortality is 
significantly lower for centers 
who were treating more than 30 

VV ECMO patients a year before the COVID-19 pe-
riod,” explained Professor Combes. “It is a volume–
outcome effect which is very strong for ECMO.”

Professor Combes will also discuss the duration 
of high-flow oxygenation, also proven to be of value 

in COVID-19 patients. As detailed in another piece 
of research, his team came across an interesting 
effect when looking at patients who received high-
flow oxygenation before moving over to ECMO. 
The protocol in place in 2020 was to intubate much 
more rapidly, and in hindsight, this yielded better 
results. “This probably has a major impact on the 
outcome of patients, should the high-flow oxygena-
tion strategy be failing,” said Professor Combes. 
Importantly, however, use of ECMO still had a posi-
tive effect compared to no ECMO. “We still have a 
survival rate which is over 50%, but it was clearly 
better last year.”

According to results that he will present this 
morning, patients seem to pay a higher price when 
they fail to respond to non-invasive strategies. “This 
could be what we call ‘patient self-inflicted lung 
injury’,” explained Professor Combes. “It seems to 
arise from high-frequency, high-respiratory volumes 
because of the hypoxemic disease, caused by 
COVID-19, that is more common in these patients. 
This could be very interesting to discuss.”

A major challenge going forward, said Professor 
Combes, is how to mitigate risks from extended pe-
riods on ECMO – something which has risen sharply 
in patients with COVID-19. Before the pandemic, 
the median time that patients remained on ECMO 

was two weeks. “It’s 
completely different now. 
Patients can be on ECMO 
close to one month, and 
there are some who are 
weaned from the machine 
after over two months 
of support.”

The next step now 
is to find more effective 
treatments once the 
patients are on ECMO. 

Professor Combes and his team are conducting a 
study – PRONing to Facilitate Weaning From ECMO 
in Patients With Refractory Acute Respiratory 
Distress Syndrome (PRONECMO)2 – evaluating 
the impact of prone positioning on ECMO in these 
COVID-19 patients. PRONECMO, conducted in 
France, will enroll over 200 patients who will be 
randomized to early prone positioning vs. no prone 
positioning while on ECMO.

Until then, Professor Combes’ team is still await-
ing the effect of a surge in vaccinations and how that 
might affect ICU numbers, and by extension, ECMO 
patients. What’s clear, however, is that ECMO is 
a vital intervention during the pandemic. “ECMO 
can rescue the most severe forms of COVID-19,” 
he concluded.

References

1. Lebreton G, Schmidt M, Ponnaiah M et al. Extracorporeal mem-
brane oxygenation network organisation and clinical outcomes 
during the COVID-19 pandemic in Greater Paris, France: a 
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“We are talking about 
COVID-19 patients 
who probably would 
have died if they did not 
have ECMO.” 

ALAIN COMBES

“Mortality is 
significantly lower 
for centers who were 
treating more than 30 
venovenous ECMO 
patients a year before 
the COVID-19 period.”

ALAIN COMBES
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Analgesia and sedation Silver Hall Tuesday 09:00

‘Ketamine should be a first-line drug in the ICU’

A re you using ketamine rou-
tinely in your ICU practice? If 
not, perhaps you should be! 
New data shows ketamine is 

proving to be a uniquely safe, useful 
and versatile agent for a range of ICU 
indications.” This is the message of 
Paul Wischmeyer, who will take to the 
stage this morning to discuss many of 
these new indications, ranging from 
novel protocols for sedation in painful 
everyday ICU procedures, to alcohol 
withdrawal (including novel data), 
and as a sole sedative for intubated 
patients, including in COVID-19. He 
will discuss how he uses ketamine rou-
tinely in his daily ICU practice, and will 
share protocols and “clinical pearls” 
applicable to the ICU practices of all 
in attendance.

Professor Wischmeyer’s presenta-
tion is inspired by his own personal 
experience with numerous painful 
hospital procedures and surgeries 
from childhood onwards. A professor 
in anesthesiology and surgery at the 
Duke University School of Medicine 
(Durham, NC, USA), he is a critical care 
specialist who has worked for over 
20 years across many ICU settings, 
including pediatric, trauma, burns, 
and, more recently, COVID-19. In 
addition, as a hospital and ICU patient 
throughout his life, he has endured 
23 major abdominal surgeries and 
numerous orthopedic procedures. “As 
a patient, I learned early on as to the 
level of anxiety, pain and suffering you 
feel with procedures that seem simple 
or trivial to ICU physicians,” he told 
ISICEM News.

“In fact, some of the most traumatic 
memories that have stayed with me all 
my life are physicians endlessly sticking 
large central-line needles or radiology 
drains into my neck, chest, or abdo-
men,” he added. “So, when I went into 
intensive care medicine, a major focus 
of my care was ensuring my patients 

would not suffer in the same way I and 
many other patients have for years.”

In his presentation on ketamine, 
Professor Wischmeyer will position 
that the drug is incredibly attrac-
tive, yet woefully underused. “There 
really is no other sedation/induction 
drug we use that has a better safety 
profile,” he said. Ketamine maintains 
spontaneous respiration (even with 
deep sedation) provides bronchodila-
tion, and it even raises blood pressure 
in most patients – unlike 
most other sedatives, which 
cause hypotension. It also 
spares opiate use by provid-
ing analgesia, anxiolysis, and 
amnesia in a single, short-
acting drug.

Despite this, ketamine 
remains a controversial 
choice, said Professor Wischmeyer. 
“Many feel ketamine causes night-
mares on emergence, but this is hard to 
prove in the literature, and in any case 
it is easy to prevent with 1–2 mg of mi-
dazolam before and ~30 minutes after 
use. But almost no-one teaches this.”

More recently, there has been a 
growing volume of literature and data 
on the benefits of ketamine use in the 
ICU, noted Professor Wischmeyer, 
who plans to present much of this 
data, including a recently published, 
comprehensive review, this morning.1 
As he underlined, the wider literature 
suggests ketamine can be successfully 
used as: 1) an adjunctive pain medica-
tion that reduces opiate use and 
delirium in the ICU, and in hospitalized 
patients; 2) in refractory status epilep-
ticus when other drugs have failed; 3) 
in highly refractory status asthmaticus; 
and 4) as a procedural sedation and 
intubation agent.

There is also new literature on its 
use as an alternative agent for alcohol 
withdrawal, and as a treatment for 
severe agitation and delirium. Finally, 

there are data supporting its use as an 
alternative sole- or adjunctive sedative 
agent in intubated patients – a sce-
nario seen with increasing frequency 
since COVID-19. Many such patients 
are frequently intolerant to other 
common sedation infusions such as 
propofol, due to hypertriglyceridemia 
and risks associated with benzodiaz-
epine infusions.

When speaking of the benefits of 
ketamine, Professor Wischmeyer will 
present a range of patient cases where 
ketamine has worked when nothing 
else would. He will even present a per-
sonal case: “I will show a video of me 
receiving ketamine to help relocate a 
severe wrist fracture I had a few years 
ago in an emergency room,” he said.

“In this era of COVID-19, with 
unprecedented need for deep  
sedation and proning, ketamine 
should and is being used worldwide 
as an alternative sedative agent,” said 
Professor Wischmeyer.

Further research into ketamine 
should look at initial data suggest-
ing the drug reduces post-traumatic 

stress disorder (PTSD) in military burn 
victims in the ICU, continued Profes-
sor Wischmeyer. “We’ve seen that it 
can be used with success as a primary 
treatment for patients with PTSD after 
traumatic events,” he added.

In closing, Professor Wischmeyer 
said more ICU physicians should begin 
to think of ketamine as a first-line 
agent for everyday ICU procedures. 
“I dream of a day when all physicians 
will think to sedate with ketamine for 
routine procedures such as intuba-
tions, challenging awake central lines, 
chest tubes, interventional radiology 
procedures, and orthopedic or emer-
gency procedures,” he said.

“This is truly a chance to relieve 
the suffering of the many patients 
who we may not even know are suf-
fering tremendously as we perform 
procedures that seem routine to us as 
ICU providers. For those of us who are 
the patients, these experiences are far 
from routine, and are often the most 
traumatic experiences of our lives. We 
all can use safe, effective drugs like 
ketamine to change that!”

References

1. Hurth KP, Jaworski A, Thomas KB, et al. 
The Reemergence of Ketamine for Treat-
ment in Critically Ill Adults. Crit Care Med. 
2020;48(6):899–911.

“Are you using ketamine 
routinely in your ICU practice? 
If not, perhaps you should be!”

PAUL WISCHMEYER

“
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COVID-19: pharmacological therapies Gold Hall Wednesday 14:00

Corticosteroids: toward personalized medicine?

A t a time when corticosteroids have become 
a first-line treatment for severe COVID-19, 
tomorrow, Djillali Annane, Director of the 
Intensive Care Unit at Raymond Poin-

caré Hospital (Versailles, France) will speak about 
ground-breaking research into the more frugal use 
of these drugs.

A seasoned veteran of ISICEM for over 17 
years, Professor Annane is very 
pleased to once again return to 
a face-to-face meeting this year. 
During a session dedicated to 
pharmacological therapies for 
COVID-19, he plans to outline 
the last 20 years of research 
into corticosteroids in the treat-
ment of severe infection and 
sepsis, particularly the rise of 
corticosteroids as a treatment 
for severe COVID-19. “It’s 
amazing to see what has hap-
pened if we go back a short time. 
The World Health Organization 
(WHO) guidelines in March 
2020 were against corticosteroids. There were no 
corticosteroids recommended for COVID-19,” he 
said. “Then, the new WHO guidelines in September 
2020 stated that corticosteroids were for everyone; 
now we think it might save lives.”

Professor Annane plans to present preliminary 
data from work that tries to personalize the use of 
corticosteroids in patients with severe infection. 
“The idea is that not all people respond in the same 
way to the same drugs, and this is true for corticos-
teroids in patients with sepsis or COVID-19,” he said.

Specifically, Professor Annane’s team has been 
able to identify the couple of transcriptomic signa-
tures, or individual fingerprints, indicating whether 
an individual patient may or may not respond to 
corticosteroids. “We have been working on this topic 
now for about two years or so, and we have ended 
up using a multiomic approach,” he said.

The research should ultimately prevent patients 
from being unduly exposed to corticosteroids. 
For example, if corticosteroids are likely to cause 
adverse events such as super infections or metabolic 
disorders – yet providing no gain in terms of control-
ling inflammation or respiratory/vascular support – 
they should be avoided, stressed Professor Annane. 
“Really, the idea is to highlight interesting molecular 
findings at the level of individual. This may help 
physicians decide whether they should be giving the 
drugs or not.”

Professor Annane’s team has already 
published preliminary data on their find-
ings using artificial intelligence.1 Here, 
they asked whether machine learning-
derived estimates of individual corticos-
teroid therapy effects yield better results 
than treat-all or treat-no-one strategies 
in adults with septic shock. The first tran-
scriptome-based data will be presented 
today at ISICEM, before being submitted 
to a major journal early in September.

The research could lead to a profound 
change in the way corticosteroids are 

prescribed. As Professor Annane underlined, the 
pandemic has resulted in frequent use of corticos-
teroids worldwide for COVID-19 and other severe 
infections, and that has probably led to many side 
effects. Now, his research could change that. “When 
our primary data is confirmed, we will then be in a 
situation where physicians could change their prac-
tices because they will have a point-of-care test with 

a turnaround time of about one 
hour,” he explained. “We can see 
if a patient is corticosteroid-re-
sistant, in which case we would 
need to choose another way of 
controlling the inflammation.”

By contrast, patients with 
corticosteroid sensitivity will 
draw maximum benefit from 
the treatment with a low likeli-
hood of harms such as super 
infections or neuromuscular 
weakness, he said.

The next step is to validate 
the accuracy of these transcrip-
tomic signatures or fingerprints 

in a randomized controlled trial. Professor Annane 
said a consortium of researchers in Germany, Spain, 
the UK and the US are currently in the process of 
setting up an international randomized controlled 
platform adaptation trial that will be biomarker 
stratified. Critical illness-related corticosteroid in-
sufficiency, endocan, glucocorticoid-induced leucine 
zipper, CPD, endotype B and transcriptomic sepsis 
response signatures will be tested. Importantly, this 
next study, called International Rapid Recognition 
of Corticosteroid Resistant or Sensitive Sepsis 
(iRECORDS), will randomize patients to 
corticosteroids or placebo according to 
their fingerprints.

ISICEM is likely to be the site of 
much discussion as to the future 
use of corticosteroids. Professor 
Annane said the pandemic has 
placed corticosteroids as a first-
line drug in severe pneumonia 
as well as COVID-19. “It will 
continue to be the practice for 
the next 10 years or so, and I 
think it’s all the more important 
to try to avoid unnecessary 
exposure of patients who are 
corticosteroid-resistant, just like 
in asthma,” he explained. “I think we 
are now moving on the same path for 

corticosteroids in sepsis and identifying the right 
population to be treated.”

Whether corticosteroids should be used to treat 
severe flu in the coming winter season will become a 
source of great debate at ISICEM, Professor Annane 
predicts. After such a quick U-turn in the guidelines 
for management of COVID-19, Professor Annane 
anticipates discussions will turn to changes to guide-
lines on influenza too. “The current guidelines for 
severe flu say no to corticosteroids,” he said. “Some 
may say that we are placing patients in danger by 
not giving them corticosteroids. It’s going to be a hot 
topic for sure.”

Professor Annane added that there may be argu-
ments for corticosteroids for severe flu without ran-
domized controlled trials (today there are more than 
18 randomized control trials for corticosteroids in 
COVID-19, but none for severe flu). “For severe 
COVID-19, I think there is now sufficient informa-
tion from randomized controlled trials to have these 
drugs as routine treatments,” he stressed. “That’s 
not the case for severe flu.”

Luckily, there are likely to be more firm answers 
about corticosteroids for severe flu from existing 
adaptive platform trials, such as REMAP-CAP and 
RECOVERY, which Professor Annane said are all 
planning to test corticosteroids in severe flu. “That’s 
why I am very confident the guidelines will change 
for severe flu,” he said.

For now, Professor Annane advocates the use of 
corticosteroids under specific circumstances. “For se-
vere COVID-19, please use a regimen of dexametha-
sone 6 mg/day for 10 days. For patients with bacterial 
sepsis, use hydrocortisone 200 mg/day for one week,” 

he said. “Hopefully, within a year or two, we will 
have an accurate point-of-care 

test available to better 
select the patients that 

need to be treated 
with corticoster-
oids.”
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COVID-19: what happens to the survivors Tent Wednesday 14:00

Post-ICU and post-acute COVID-19  
syndromes side-by-side

L onger-term ICU- and COV-
ID-19 survivorship will be the 
focus of a talk on Wednesday 
by Shari Barnett Brosnahan, 

an assistant professor at the Division 
of Pulmonary, Critical Care and Sleep 
Medicine at the New York University 
(NYU) Langone Health System (New 
York, NY, USA). At NYU Hospital she 
works on both the inpatient critical 
care and pulmonary teams, and her 
research interest lays in both pulmo-
nary vein thromboembolism and ICU 
survivorship. Her talk tomorrow will 
focus on whether post-ICU syndrome 
(PICS) is different when someone is 
critically ill from COVID-19.

“Prior to COVID-19, the apprecia-
tion of PICS was still in its infancy. COV-
ID-19 has inadvertently brought PICS 
up to the main stage,” Dr. Brosnahan 
told ISICEM News.

During the COVID-19 pandemic, 
Dr. Brosnahan was uniquely posi-
tioned to help compare COVID-19 
survivorship and COVID-19 throm-

bosis. By breaking down the major 
contributors and outcomes of ICU sur-
vivorship and its toll on mental, physi-
cal and cognitive health, Dr. Brosnahan 
will now compare it with the major 
outcomes of what’s now called post-
acute COVID-19 syndrome (PACS).

These are not mutually exclusive 
diseases, points out Dr. Brosnahan. 
“PACS symptoms vary from PICS to 
some degree, however there is no 
reason to think that people who have 
PACS and require an ICU stay would 
not also be at risk for PICS. The mech-
anism behind both PICS and PACS can 
vary from person to person, as they 
are both syndromes. There are likely 
to be overarching principles which are 
helpful in preventing both.”

More knowledge on the topic 
is published all the time, noted Dr. 
Brosnahan. “There are new data that 
PACS can occur in patients who don’t 
even have symptoms during their 
acute infection. However, there are 
signals that patients with worse acute 

COVID-19 infections are more likely 
to have lingering symptoms than those 
with only mild acute illness.”

Therefore, implementing similar 
strategies to mitigate PICS maybe 
helpful, she said. There are estimates 
that PICS occurs in over 50% of ICU 
patients, even a year after survivor-
ship.1 At present, the incidence of 
PACS is poorly understood but the 
symptoms linger – so far they have 
been observed for year.

At ISICEM, Dr. Brosnahan will 

present data from her home institu-
tion.2 Here, to determine whether 
symptoms improve or persist over 
time, researchers followed a prospec-
tive cohort of patients discharged 
after admission for severe COVID-19 
to characterize overall health status, 
physical and mental health, and 
dyspnea at six months post-hospital 
discharge. They compared patients’ 
responses at six months post-hospital 
discharge to their responses a month 
after discharge, and to their reported 
baseline before COVID-19 illness. 
This study found that even six months 
after hospital discharge, most patients 
reported that their health had not 
returned to normal.

“This is just part of the larger 
context of what is being learned,” 
said Dr. Brosnahan. “At present, the 
best evidence we have is a meta-
analysis3 showing the relative rates 
of symptoms that exists for PACS,” 
she said. In addition, another piece of 
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“We as ICU providers 
must stay vigilant to 
minimize sedation, 
paralytics and to 
reorient and normalize 
survivorship.” 

SHARI BROSNAHAN

Continued on page 8
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research4 suggests PACS occurs in a 
greater numbers of patients who come 
to the ICU.

“Therefore, it’s not simply the 
treatment of illness or the acute host 
response that causes PACS,” said Dr. 
Brosnahan. “It is likely some patients 
with PICS are the same. It’s not just 
our treatment, but the underlying 
disease which causes the linger-
ing symptoms.”

How to best control and monitor 
for these syndromes will be important 
in the future, said Dr. Brosnahan. 
However, the amount of symptomatol-
ogy that happens as the result of treat-
ment should not be underestimated, 
she said. “We as ICU providers must 
stay vigilant to minimize sedation, par-
alytics and to reorient and normalize 
survivorship.” The best way to do this 
is to work to the so-called ABCDEF 
bundle: Assess/prevent/manage pain; 
Breathing trials (spontaneous awaken-
ing and breathing); Choice of 
analgesia and sedation; Delirium 
– assess, prevent, and manage; 
Early mobility and exercise; Family 
engagement and empowerment.5

In other words, Dr. Brosnahan 
believes clinicians need to do a 
better job of controlling for the co-
hort of patients who develop PACS 
after the ICU. “Given the need for 
ventilator synchrony and length 
of illness from acute COVID-19, 
many who wound up intubated 
were given large amounts of se-
dating medications, pain medication, 
and paralytics,” she said. “These drugs 
were then used for longer than we do 
with most of our ICU patients – even 
those with other causes of acute 
respiratory distress syndrome.

“At present, the best approach to 
PACS appears to be a good multidis-
ciplinary team focusing on symptom-
triggered care. It’s also important to 
help normalize the recovery for the 

patient, and give hope that people 
seem to continue to get better.”

She added: “It is hopeful that we 
have seen people continue to improve 
between nine months to a year. But 
we don’t have data much further 
than that.”

Going forward, more resources will 
need to be channelled into this area. 
“I think the major challenge is how to 
effectively set all of this up quickly in 

a time when the medical community 
has been focused on acute COVID-19 
infections,” she said. “The ability to 
orchestrate a follow-up and treat-
ment clinic during the pandemic, when 
healthcare is already strapped, has 
been extraordinarily hard.”

In addition, more standardized, 
multicenter research is required to 
answer the questions being raised 
in such a short period of time. For 
example, the US’ National Institutes 
for Health (NIH) just funded the RE-
COVER Initiative: REsearching COVID 
to Enhance Recovery. The initiative 
will look at key questions such as how 
recovery from SARS-CoV-2 infection 
changes among different groups, 
whether symptoms persist after acute 
infection, or if patients develop new 

symptoms after acute infection. It will 
investigate the health effects and why 
some people do not develop them, 
and it will look at whether COVID-19 
infection triggers changes in the body 
that increase the risk of other condi-
tions, such as chronic lung, heart, or 
brain disorders.

Dr. Brosnahan’s institution at 
NYU has been selected as the Clinical 
Science Core (CSC) for the NIH’s Post-
Acute Sequelae of SARS-CoV-2 Infec-
tion initiative. They will take the lead 
in building the RECOVER research 
consortium, harmonizing and coordi-
nating data within the consortium, and 
developing methods for monitoring 
protocols, including recruitment, data 
quality, and safety measures to identify 
adverse events. The CSC also will 
guide communication and engagement 
efforts with key stakeholders, includ-
ing patients and healthcare providers.

“Both PACS and PICS are in their 
infancy, and desperately need good 
physician–scientists to help,” stressed 
Dr. Brosnahan. “These are both 
diseases without a home – critical care 
doctors seldom deal with outpatients, 
and infectious-disease doctors don’t 
heal after the infection is gone. None 
of us are experts on our own; this will 
truly be a team effort.”
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Before the ICU Salle M (Bozar) Tuesday 9:00

Improving early management of patients  
in the general ward

C hallenges in the early management of patients on 
the conventional wards will be laid bare this morn-
ing by Marc Leone, Professor of Anesthesiology and 
Intensive Care Medicine at Hôpital Nord (Marseille, 

France). “Every day in hospitals around the world there are 
several patients in conventional units or wards requiring 
ICU care, and there is no strategy in place,” he told ISICEM 
News. Specifically, this morning Professor Leone will speak 
about a novel triaging technique for conventional ward 
patients in need of ICU treatment.

Strategies to triage patients presenting at the emergency 
department from outside the hospital are well established, 
he said, but somewhere in hospital, the quality of early man-
agement for patients on the general wards is poor.

Indeed, early management of ward patients is rarely 
practiced, and severely understudied, particularly in Europe. 
“In the US there are some mobile teams which are quite involved in the general 
wards, but in Europe that is less the case,” said Professor Leone.

That’s why he and his team began to think about training resident and senior 
doctors in point-of-care ultrasound (POCUS), developing algorithms to better 
manage patients. “With the assistance of ultrasound, and a few very simple 
images, intensivists are able to decide the best triage for patients, including 
whether ‘to ICU, or not to ICU’, and what treatments should come first,” he said.

Crucially, the team created algorithms designed to spot the warning signs for 
acute respiratory failure and cardiac failure. “Quite often, the picture is acute 
respiratory failure and acute cardiac failure,” noted Professor Leone. “So, with a 
little bit of training in algorithms, we can greatly improve practice.”

Today, Professor Leone will present a quasi-randomized study based on 
research at his hospital in Marseille. Recently published,1 the results have been 
compelling. “We showed a strong association between improved outcomes in 
the patients in the ultrasound group compared with the control group,” he said.

Patients in the ultrasound group had better survival rates, required less inva-
sive procedures/ventilation, less medica-
tion (systemic steroids, vasopressors) and 
spent less time in the ICU. ICU mortality 
rates were 11% in the POCUS group and 
25% in the control group (p = 0.04). In-
hospital mortality rates were 17% in the 
POCUS group and more than double, at 
35%, in the control group (p = 0.007).

“It seems that the use of ultrasound, 
along with training, is associated with 
improved outcomes – and that’s just an 
association, because there is no true 
randomization,” commented Professor 
Leone. “When you look at the mortality 
rate at day 28 in the control group, it’s 35%. 
That’s fairly huge.” The method looks to be 
consistent too, noted Professor Leone; the 
team used different statistical approaches 
to analyze the data, and each time the train-
ing and use of ultrasound were associated 
with improved outcomes.

That the area of conventional ward tri-
age is so understudied might be because it 
requires a transversal approach, contin-
ued Professor Leone. “They are not ICU 
patients, and they are not inside the ICU. 
As such, they are not under an intensivist’s 
care. It’s a kind of gray area in the hospital.”

For his study, Professor Leone also had 
a distinct focus on technology. This kind of 
triage is only made possible because of a 

new generation of portable, handheld ultrasound devices. 
“These are very small, easy to keep in the pocket, and can be 
readily used all over the hospital. They have good resolution 
too, so you can obtain some very relevant data from the 
images,” he said. “Five years ago, these devices were not on 
the market.”

Professor Leone says there is something of an emerging 
interest in the use of this technology. However, at €10,000, 
the cost of a device may be a barrier for some institutions. 
Yet, Professor Leone suggests the cost is justifiable when 
compared to other costs in the ICU. In France, a daily ICU 
stay for a patient costs around €3,000, and is likely to be 
similar in other European countries. “I think that if we can 
save lives, and if we can reduce ICU stay by several days, 
then such a device will ‘reimburse’ itself very quickly,” 
he explained.

But the devices are not the only reason for the results they saw in the 
research, continued Professor Leone. “I really think that the technology drives 
the study, but also we have to consider the training and algorithms that we built 
to improve our practice,” he said. “We need to formalize or protocolize early 
management, and that’s probably as important as the use of the technology.” For 
example, such training enables the management of a patient showing a B-line at 
lung level, and give them very early diuretics.

Ultimately, individual hospitals will have to devise a way in which such devices, 
training and algorithms can be optimally used. “Is the physician using the device 
going to be in a conventional ward, or do you have a dedicated group for mobile 
team triage?” he asked. At Professor Leone’s hospital, a group is available at the 
ICU 24 hours a day, visiting general wards with the devices as required. But other 
hospitals’ strategies may vary. “Would it be too resource intensive for some?”

Going forward, Professor Leone would like to see multicenter randomized 
controlled trials of the technology, in conjunction with training and use of algo-
rithms. Crucially, there is a need to eliminate any center-based effect. “We need 

to confirm these good results in terms 
of outcomes first,” he explained. “If it is 
confirmed that the device could be used for 
routine patients, it could be implemented 
in each institution.”

Before such a study is completed, 
Professor Leone advises delegates to 
consider more ways to ensure early man-
agement of patients in general wards. “We 
suggest the use of this technology, with 
appropriate training, but we also need 
new ideas to improve the management 
of conventional ward patients with organ 
failure. We need to improve outcomes via 
early management,” he concluded.
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A fresh look at corticosteroids Copper Hall Wednesday 08:00

Corticosteroids under the microscope

A pproaches to corticosteroids should change 
in critical care. That is the thought-provok-
ing message from Greet Van den Berghe, 
Head of the Department and Laboratory of 

Intensive Care Medicine at the KU Leuven Univer-
sity in Belgium. Her research focuses on endocrine 
and metabolic alterations during critical illness in 
adults and children.

Tomorrow morning, Professor Van den Berghe 
will be talking about critical illness-related corticos-
teroid insufficiency. “There is controversy ongoing, 
and with COVID-19 this topic is high on the agenda 
again,” she said. “That’s because guidelines advise to 
use corticosteroids as an immune-modulating, anti-
inflammatory drug for this disease.

“Clinicians often use corticosteroids as a 
symptomatic intervention that increases blood 
pressure, and that is often considered a ‘good’ 
thing, whereas we advise a more conservative use 
of corticosteroids.”

Broadly, Professor Van den Berghe will discuss 
the so-called fight-or-flight response to critical 
illness. This relies on increased systemic cortisol 
availability, traditionally attributed to several-fold 
increased cortisol production via an activated 
hypothalamus-pituitary-adrenal (HPA) axis, which is 
essential for survival in critical illnesses. “However, 
recent studies provide evidence against this con-
cept,” she explained. “I will discuss these new insights 
and explain the clinical implications.”

Specifically, Professor Van den Berghe will 
discuss the key role of cortisol in controlling inflam-
mation and essential metabolic substrates, for fluid 
retention, and in the activation of the cardiovascular 
system to increase blood pressure and cardiac out-
put. “For decades it has been understood that when 
patients cannot mount an HPA-axis activation in 
response to illness, survival is seriously threatened,” 
she explained.

Beyond the context of critical illness, however, 
adrenal failure can be due to pathology in one of the 
three levels of the HPA axis, noted Professor Van 
den Berghe. Primary adrenal failure refers to disease 
within the adrenal cortex, secondary adrenal failure 
to disease within the anterior pituitary gland, and 
tertiary adrenal failure to disease within the hypo-
thalamus. Crucially, all three conditions present with 
low plasma cortisol, whereas only primary adrenal 
failure reveals increased plasma adrenocorticotropic 
hormone (ACTH) due to loss of feedback inhibition. 
“The two central forms of adrenal failure show low 
plasma ACTH, and low plasma cortisol, thus allowing 
differential diagnosis,” she said.

“Although such ‘absolute’ failure of the HPA axis 
can be a cause of critical illness when not treated 
promptly and adequately, in the context of criti-
cal care medicine, the highly debated question is, 
can this system partially fail in patients suffering 
from other conditions?” questioned Professor Van 
den Berghe.

Of relevance to the discussion is the history of 
the term ‘relative adrenal failure’. Over twenty years 
ago, it would refer to patients suffering from septic 
shock who would have a maximally activated HPA 
axis, and thus adrenal cortex, which does not result 
in sufficiently high systemic cortisol availability for 

survival. Later, the concept was broadened to a rela-
tive failure of the entire HPA axis, which could also 
involve a failure of the anterior pituitary gland or 
the hypothalamus, besides the adrenal cortex. “The 
condition was then also re-named as ‘critical illness-
induced corticosteroid insufficiency’, or ‘critical 
illness-induced corticosteroid insufficiency’,” noted 
Professor Van den Berghe.

Almost a decade ago, Professor Van Den 
Berghe’s research group began a series of patho-
physiological studies of abdominal sepsis in patients, 
as well as in a validated experimental mouse model. 
The idea behind the studies was to question whether 
this relative adrenal failure or critical illness-induced 
corticosteroid insufficiency really represents a 
failure of the HPA-axis stress response, or not. “We 
had hypothesized that what was reported in studies 
could be also interpreted differently,” she said.

Importantly, recent novel insights into the re-

sponse of the HPA axis to acute and prolonged criti-
cal illnesses have challenged the concept of relative 
adrenal failure or critical illness-induced corticos-
teroid insufficiency, as currently defined, as well as 
the current practice guidelines for its diagnosis and 
treatment, stressed Professor Van den Berghe.

This new conceptual framework she’ll describe 
opens up opportunities for further research into 
preventive and therapeutic innovations. “The results 
from our recent work have generated a fresh per-
spective on how to interpret the HPA-axis response 
to the stress of critical illness, on its changes over 
time, and on the concept of relative adrenal failure 
or critical illness-induced corticosteroid insuffi-
ciency,” she said.

Professor Van den Berghe will discuss several 
published insights during her session.1 One concerns 
dosing. “It is clear that all acute critically ill patients 
have high free cortisol availability, which is predomi-
nantly explained by low cortisol-binding proteins and 
reduced cortisol enzymatic breakdown, rather than 
by substantially increased adrenocortical cortisol 
production and secretion,” she explained. “That 
knowledge is important for determining the optimal 
dose of hydrocortisone for any suspected ‘absolute’ 

adrenal failure in the ICU.”
For example, absolute adrenal failure due to 

adrenal hemorrhage – or in the context of suspected 
central adrenal failure in prolonged critical illness 
– may require a dose that is likely much lower than 
that historically prescribed, i.e. 30–60 mg/day versus 
200–300 mg/day, she said.

Another factor of high clinical relevance, said 
Professor Van den Berghe, is that the cosyntropin 
(a synthetic derivative of the adrenocorticotropic 
hormone) test is not suitable to investigate adreno-
cortical integrity, or reserve, in critically ill patients. 
“In this context, the test is highly confounded by the 
increased cortisol distribution volume,” she said.

Together, the novel insights she will outline 
should provide a solid basis for further pre-clinical 
and clinical research focusing on the need, if any, 
and the timing of treatment of ICU patients with cor-
ticosteroids.

Sustained high-dose corticosteroid treatment 
of ICU patients is not without risk of long-term 
physical, neurocognitive and mental harm, however. 
That’s why Professor Van den Berghe said future 
studies on this topic should not solely focus on inten-
sive care or short-term outcomes. “Going forward, 
research should also include longer-term follow-up 
that goes well beyond the hospital stay,” she said.

“Too many patients suffer from post-intensive 
care syndrome, and iatrogenic factors should (to the 
best of our ability) be minimized to prevent worsen-
ing of this debilitating long-term legacy of critical 
illness,” Professor Van den Berghe underlined.

Professor Van den Berghe therefore cautions 
against excessive use of corticosteroids. “Think twice 
before treating acutely critically ill patients with cor-
ticosteroids. Only the long-stayers may be a popula-
tion at increased risk of central adrenal insufficiency.”
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“With COVID-19, 
[corticosteroids] are high 
on the agenda again.”

GREET VAN DEN BERGHE
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