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ISICEM 2019 opens its doors
Welcome to Brussels for the 39th International Symposium  
on Intensive Care and Emergency Medicine

EOLIA: what now?

R esults of the EOLIA (Extracor-
poreal Membrane Oxygena-
tion for Severe Acute Respira-

tory Distress Syndrome) trial emerged 
last year, with the finding that 
60-day mortality was not significantly 
lower with extracorporeal membrane 
oxygenation (ECMO) than with a 
strategy of conventional mechanical 
ventilation that included ECMO as 
rescue therapy1.

Mortality has remained high in 

patients with severe acute respiratory 
distress syndrome (ARDS) despite im-
provements in mechanical ventilation 
and rescue therapies. The internation-
al, prospective randomized-controlled 
EOLIA trial addressed the controversy 
regarding the efficacy of early initia-
tion of venovenous ECMO in such 
patients. The trial was stopped early, 
having recruited 249 patients, due to 
predefined futility rules. In addition, 
control patients – who received the 

modern standard of care treatment 
for severe ARDS including proning 
and neuromuscular blockade – had a 
high rate of failure requiring rescue 
with ECMO, with 28% of control 
group patients receiving rescue ECMO 
in a crossover arm.1

Despite these factors, lessons and 
encouragement have been drawn 
from the trial, one being the notion 
that ECMO may be best initiated 

After EOLIA Silver Hall Tuesday 13:45 

“With the fact 
that [ECMO] 
was being used 
without widely 
accepted evidence, 
the need for a 
trial such as EOLIA 
was clear.”
Daniel Brodie

A s we begin our four-day program packed with a fascinating array of 
cutting-edge topics in intensive care and emergency medi-
cine, we start by welcoming you to the Henry Le Bœuf 

auditorium for this morning’s opening session, during which 
esteemed colleagues will take to the podium to share scin-
tillating themes and important advances.

First will be a report of the Round Table conference on 
“Before the ICU”, with Maaret Castren (Helsinki, Finland) 
and Laurie Morrison (Toronto, Canada) presenting a snap-
shot of the consensus that took place right before ISICEM.

Then, Jean-Pierre Frat (Poitiers, France) will outline 
non-invasive ventilation versus high-flow 
oxygen for pre-oxygenation, followed 
by a discussion of volatile versus total 
intravenous anesthesia (Giovanni 
Landoni, Milan, Italy). We’re honored 
to share in these results, which will 
be presented here for the first time 
and published concurrently in a 
major journal.

This year’s annual Max Harry 
Weil Memorial lecture will be 
delivered by Jerry Nolan (Bath, 
United Kingdom), who will share 
his expansive expertise and knowl-
edge on the topic of new develop-
ments in CPR. Finally, we close 
with an “out-of-this-world” lecture 
from Matthieu Komorowski (London, 
United Kingdom), who will tackle the 

captivating subject of critical care medicine in space.
Of course, then there is so much more to come! Across 14 rooms, please 

join us for sessions replete with presentations, round tables, tutorials, work-
shops, plenary lectures, pro-con debates, “meet the experts” and clinical 

vignettes. What’s more, be sure to take-in the hundreds of posters show-
cased this year.

I extend sincere thanks to our industry partners for their ongoing 
support of ISICEM, and we encourage all of you to explore the more than 
4,000 m2 of exhibition space featured throughout the meeting.

Have a fantastic ISICEM 2019, and we look forward to welcoming you 
back next year for our landmark 40th year!

Jean-Louis Vincent

ISICEM Chairman 
Professor of Intensive Care Medicine, Université Libre de 

Bruxelles 
Dept of Intensive Care, Erasme University Hospital

Continued on page 2
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early in patients who fail to respond 
to conventional therapies for severe 
forms of ARDS2-5.

During a session dedicated to 
the trial today, speaker Daniel Brodie 
(Columbia University Medical Center/
New York-Presbyterian Hospital, USA) 
argues that EOLIA is “the most posi-
tive negative trial in intensive care.”

Dr. Brodie spoke to ISICEM News 
ahead of the meeting, first addressing 
the background to the EOLIA trial at 
the time of its outset in 2011. “ECMO 
is expensive, resource-intense, and 
fraught with complications,” he said. 
“Along with the fact that it was 
being used without widely accepted 
evidence, the need for a trial such as 
EOLIA was clear.

“Even after the results of the 
CESAR trial6 were known (which 
convinced some but not others of the 
value of ECMO for respiratory failure), 
there was great skepticism regarding 
the use of ECMO for ARDS in adults 
in many quarters.”

At that time a handful of cent-
ers worldwide were routinely using 
ECMO in this way, he explained. 
Within those centers, he added, 
clinicians often believed that their 
experience spoke to the benefits of 

ECMO for ARDS.
Dr. Brodie then turned to the 

concept of clinical equipoise, in light 
of the 28% crossover rate yielded in 
EOLIA: “One could say that there was 
communal equipoise. However, the 
medical community was not going 
to carry out the study, ECMO centers 
were. Centers that did not do ECMO 
were not likely to have good results if 
doing their first cases in the context of 
a trial. Yet, ECMO centers them-
selves often lacked center-specific (or 
clinician-specific) equipoise. So crosso-
vers to the ECMO arm were inevita-
ble. The point of having a crossover 
option in the protocol was to allow 
for the standardized, protocolized and 
stringent approach to crossover and 
to limit its overall use where it was 
less likely to be justifiable.”

Ewan Goligher and colleagues 
(including Dr. Brodie) conducted a 
post-hoc Bayesian analysis of EOLIA7, 
in order to define the probability of a 
treatment effect rather than ruling out 
the absence of a treatment effect as 
in conventional trial design. Across a 
range of assumptions about the prob-
ability of benefit from early ECMO, 

the authors found the posterior prob-
ability of any mortality benefit with 
early ECMO in EOLIA to be very high.

“This, I think, is the best way to 
understand the meaning of the results 
from EOLIA,” commented Dr. Brodie. 
“The editorial [in the same issue of 
JAMA] stated that, based on this 
analysis, it is no longer a question of 
whether ECMO works for ARDS.”

In this accompanying editorial, 
Lewis et al.8 outline the benefits and 
caveats to a Bayesian statistical ap-
proach in the context of this particular 
clinical question, as well as more 
generally comparing the merits of 
both Bayesian with frequentist infer-
ence in the evaluation of clinical trial 
data. In the case of ECMO for ARDS, 
the authors stress the importance of 
Bayesian analysis as a complemen-

tary tool to frequentist methods, in 
its potential to provide a wide and 
informative set of interpretations that 
can inform future research questions 
regarding patient groups best suited 
to ECMO as well as the relative costs 
and benefits.

In addition to this work, Munshi 
et al.9 carried out a systematic review 
and meta-analysis on the use of 
ECMO for ARDS. Including two RCTs, 
EOLIA and CESAR, in their primary 
analysis, the investigators found that 
60-day mortality was significantly 
lower in the venovenous ECMO group 
than in the control group.

In his concluding remarks, Dr. 
Brodie addressed whether he foresees 
EOLIA changing clinical practice with 
ECMO: “I think it is too early to tell. 
One issue is that ECMO for ARDS in 
adults was growing quite rapidly be-
fore the results of EOLIA were known 
– and so before there was strong 
evidence for its use. So the growth, 
now that the practice is perhaps 
more justified, may be limited. Time 
will tell.”

The session, ‘After EOLIA’, takes place 
in Silver Hall today from 13:45.
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Friend, not foe: Reshaping perspectives on 
microorganisms and the microbiome

T oday at ISICEM, John C. Marshall (University 
of Toronto, Canada) will focus on the role 
of microorganisms of the ICU environment, 

spreading his message over two talks that will 
define different facets of infection.

For one part of his mes-
sage, he will touch upon 
the concept that inanimate 
environments acquire 
a ‘microbiome’ of their 
own. “They differ from 
one to the other, and they 
reflect who has been in 
the environment,” he told 
ISICEM News. “That prob-
ably plays an important role 
in ICU-acquired infections, 
both with organisms 
coming from inanimate sur-
faces like desks, bedrails, 
computer keyboards … 
and from the hospital 
water supply.”

He added: “It is normal that a physical environ-
ment has a large microbiota associated with it. The 
question is what is that microbiota, and can it be 
transferred to patients?”

Also today, his focus will be on the human 
microbiome, specifically posing the question of why 
do so few microorganisms cause disease? With 
estimates of the number of microorganisms in the 
trillions, Professor Marshall relayed how astounding 
it is that so few are to blame. “When you look at 
infections in critically ill patients, there are maybe 
about 10 or 12 organisms that cause them,” he 
said. “So the question is why these particular or-
ganisms emerged as pathogens in humans?”

Crucially, aside from the infection risks caused 
by the ICU environment, the impact that disruption 
of the host microbiome has for critically ill patients 
has gathered evidence in recent years. And, for the 
typical ICU patient, the mechanisms that lead to 
dysbiosis are myriad. Prominently, widespread use 
of antibiotics in the critically ill causes considerable 
collateral damage to the microbiome, but there are 
other external factors to blame such as gastric acid 
inhibition, the route of feeding, sedatives and opi-

oids, which all can have a detrimental effect.1

This impairment of rich flora seen in the 
microbiome has gathered weight as a patho-
physiological link infection. But, said Professor 
Marshall, it has taken time to sink in.

“I think it is really 
emblematic of the way 
we tend to look at the 
world,” he said, arguing 
that we don’t have to 
look much further than 
our societal views to see 
how we can be guilty of 
tarring certain demo-
graphics with the same 
brush. The same applies 
to microorganisms. “We 
need to re-shape our 
thinking about microor-
ganisms and recognize 
that much as the germ 
theory of disease is 

important for understanding a whole host of 
diseases, we also have to think about a ‘germ 
theory of health’,” he said.

“The fact is that balance between 
humans/mammals and their organisms is a 
very critical determinant of health.”

In terms of the knowledge available 
today, initiatives such as the Human Micro-
biome Project,2 which has spent hundreds 
of millions of dollars characterizing the 
bacterial makeup of large groups of people, 
are driving forward what we know about 
the microbiome and its impact on health.

In addition, there are a number of trials 
that are currently in progress. “PROS-
PECT is one, and it is very close to being 
completed,” said Professor Marshall, adding: “The 
SuDDICU study is looking at selective digestive track 
decontamination, and there is a part of that looking 
at the effect the technique has on the microbiome.

“It is really important to generate knowledge 
about biology, but it is equally important to test 
that biological knowledge to see if it affects human 
health, and I think the best way to do that is a clini-
cal trial.”

That being said, we are still just at the 
beginning of the journey, said Professor Mar-
shall: “I think our understanding of the in-
teractions between the mammalian host and 
the microbial world is really superficial right 
now. There is an enormous amount we have 
to learn. But one of the important factors in 
making that transition is to recognize that 
this is not a world that has to be eliminated 
because it is going to kill us; it is one that is 
a fundamentally important part of who we 
are, and we have to understand it better.”

He added: “A natural thing for an infant 
or a child to do when it sees something new 
is to put it in its mouth. One may argue that 
is evolutionary sampling and populating the 

patient with organisms from the environment, yet 
we [seem to] discourage it,” he said, reasoning that 
over-sanitization may do more harm that good in 
certain contexts.

The burning question is what can be done to 
directly combat dysbiosis, and restore a healthy, 
diverse microbiome? Probiotics, prebiotics and syn-
biotics are all important considerations, said Profes-
sor Marshall, but other avenues of exploration are 
also gathering interest. For example, biomarkers for 
disease risk could well be microbial in the future, 
offering a sort of “barcode” for prediction of infec-
tion risks, mortality risks and so on.

And it is feasible that microbial transplants could 
also play a key role in restoring the microbiome, 
with prescribed microbes, and even fecal trans-
plants, becoming part of the solution.3
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“It is normal that a 
physical environment 
has a large microbiota 
associated with it. The 
question is what is 
that microbiota, and 
can it be transferred 
to patients?”
John C. Marshall

“We need to re-shape our thinking 
about microorganisms and 
recognize that much as the germ 
theory of disease is important for 
understanding a whole host of 
diseases, we also have to think 
about a ‘germ theory of health’.”
John C. Marshall

“When you look at infections 
in critically ill patients, there 
are maybe about 10 or 12 
organisms that cause them.”
John C. Marshall
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The lowdown on prehospital 
antibiotic administration

T he question of prehospital 
antibiotic administration will 
be addressed today by Mi-

chael Reade (Brisbane, Australia), an 
Australian Defence Force professor 
of military medicine and surgery. He 
directs the combat casualty research 
program of the Australian Defence 
Force, which looks at the provision 
of trauma and critical care in the 
austere and prehospital environment. 
“Prehospital antibiotic administra-
tion has particular military relevance 
because, depending on where we are 
deployed, our patients can potential-
ly spend many hours before arriving 
at a medical treatment facility,” he 
explained. “NATO and allied military 
medical practice has for many years 
guided us to give prehospital antibi-
otics for penetrating trauma. Saying 
that, adherence to this guideline has 
been variable.”

But while the army has been 
administering prehospital antibiotics, 
few civilian ambulance services do. 
“So, while my research has military 
medical applications, it has relevance 
to civilian medicine as well,” Profes-
sor Reade explained.

Similarly, take sepsis treatment. 
“We believe there is benefit to giving 
septic patients appropriate antibiotics 
as soon as possible,” he explained. 
“However, few civilian ambulance 
services allow non-physician staff to 
do this.”

However, there are pros and cons 
to prehospital antibiotic administra-
tion said Professor Reade, who has 
evaluated them at least theoretically, 
in the military. “I think this issue war-
rants broader discussion in the civilian 
environment,” he explained.

Professor Reade plans to talk 
about the administration of prehos-
pital antibiotics in two situations: 
first, in penetrating trauma and open 
fractures, when antibiotics are given 
as prophylaxis, and second, in sepsis, 
when antibiotics are given as urgent 
treatment for a life-threatening infec-
tion.

For antibiotic prophylaxis, he 
will review the evidence that guides 
hospital practice, and form a conclu-
sion on just how important antibiotic 
prophylaxis is (and the timing of this 
prophylaxis) in preventing wound 
infection when taken in the con-
text of adequate debridement and 

wound management.
For sepsis management, Professor 

Reade will look at the status today. 
“I’ll review the widely-held belief that 
any delay in antibiotic administration 
is detrimental to patient outcome,” 
he said. He’ll explore 
the alternative 
hypothesis that time 
to administration only 
becomes important 
after a certain thresh-
old. “Hours probably 
count, but minutes 
might not,” said Pro-
fessor Reade. “Much 
of the analysis of 
observational data is 
flawed because of the 
difficulty in adjusting 
for recognition of septic patients at 
different stages in the progression of 
their disease.”

Today, the arguments against 

adopting a prehospital antibiotic 
administration approach are legion. 
There are concerns, for example, 
that inappropriate choices increase 
bacterial resistance in the individual 
and the population, that there is a risk 

of antibiotic anaphylaxis prehospital 
or giving antibiotics might distract 
prehospital clinicians from more 
important tasks. Lastly, said Professor 

Reade, there is a hypothesized con-
cern that antibiotics would be given 
before cultures are taken, which is 
an important consideration. “I’ll also 
point out that military experience that 
has found protocolizing prehospital 

antibiotic administration 
is difficult and does not 
result in universal compli-
ance,” he noted.

“There will be people 
who’d argue that the 
concerns I’ve listed are all 
rather theoretical. And 
the balance of risk and 
harm for an individual 
patient – if not for a 
patient population – are 
such that others may 
think we should just go 

ahead and adopt this strategy even 
without a trial to support a change 
in practice.”

Professor Reade pointed to a trial 

In the Ambulance Tent Tuesday 15:30

“NATO and allied military medical 
practice has for many years guided 
us to give prehospital antibiotics 
for penetrating trauma. Saying that, 
adherence to this guideline has 
been variable.”
Michael Reade
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of over 2,500 patients which found 
no suggestion of a mortality benefit 
in septic patients, but he notes several 
caveats in understanding this study. 
He also notes very little high-quality 
evidence to support the practice of 
prehospital antibiotic prophylaxis in 
penetrating trauma.1 “Further, the 
major worldwide problem of increas-
ing antibiotic resistance suggests 
better evidence is required before 
advocating a change in practice,” 
he added.

The question of how long before 
antibiotics should be administered has 
been studied in a single randomized 
trial of prehospital antibiotics.1 Here, 
2,698 patients with sepsis were 
randomized to either ceftriaxone plus 
usual care (fluid resuscitation and oxy-
gen) or usual care alone. The median 
time to antibiotic administration was 
26 minutes in the prehospital group 
compared to 70 minutes with usual 
care. Interestingly, mortality rates after 
28 days and 90 days were identical. 
“The main question this trial leaves 
unanswered is whether patients with 
longer prehospital times or those with 
a greater severity of illness might have 
benefitted from prehospital antibiot-
ics,” said Professor Reade.

“The main positive finding was 
that prehospital personnel were able 
to recognize sepsis, obtain blood 
cultures, and give appropriate antibi-
otics – all of which should translate 
to other comparable prehospital sys-
tems.”

Few studies have examined the 
use of prehospital prophylactic anti-
biotics for penetrating trauma, added 
Professor Reade. “And the evidence 
in support of this practice is limited 
to preclinical simulation studies and 
retrospective observational studies, 
primarily in a military population,” 
he said.

The largest study2 identified 
28,222 patients in the U.S. Depart-
ment of Defense Trauma Registry, 
of which 6,662 had sustained 
gunshot wounds. “Patients who 
received prehospital antibiotics had 
a significantly higher survival rate 
(96.2% versus 92.8%, p < 0.001) and 
this association remained significant 
after adjustment for other predictors 
of mortality,” explained. Of course, 
as an observational study, it remains 
possible that unobserved confound-
ers were responsible for the apparent 
effect, rather than the antibiotics.

Our goal, therefore, 
should be more well-
designed trials, said 
Professor Reade, who 
plans to cover the practi-
calities of running trials of 
prehospital antibiotics for 
either sepsis treatment or 
prophylaxis in penetrat-
ing trauma. “All focus 
should be on how ap-
propriate patients might 
be identified, and what 
antibiotic protocols might 
be reasonable to use 
empirically in a way that 
would balance the need 
for broad-spectrum effectiveness with 
narrow-spectrum minimization of 
antibiotic resistance,” he said.

In sepsis treatment, Professor Reade 
believes the research is woefully inad-
equate. “A single negative randomized 
controlled trial of this idea, in a system 
that might well have had several 
unique features not present elsewhere, 
should not be taken as the definitive 
answer to the question,” he said. 
“And, in penetrating trauma prophy-
laxis, I think the observational research 
is telling us that there is sufficient 
equipoise for a randomized trial.”

Professor Reade is a supporter of 

more pragmatic thinking, particularly 
on the expertise available outside the 
hospital. “I think the main challenge 
for hospital practitioners is to see our 
prehospital colleagues as potentially 
invaluable contributors to the team, 
and to allow them to work to their 
maximum possible benefit by freeing 
them from traditional restrictions and 
roles,” he reasoned.

He cited a particular example, 
related to drug administration. “Until 
fairly recently we thought it was neces-
sary to be a doctor to administer an-
esthetic drugs and muscle relaxants to 

facilitate endotracheal intubation,” he 
explained, adding that many prehos-
pital services have now demonstrated 
that, with appropriate training and an 
ongoing case review, this is not the 
best approach: “That’s not to say doc-
tors can’t bring something unique to a 
prehospital team. What I am suggest-
ing is that we start with an understand-
ing of what the patient requires, and 
only then decide which clinicians can 
be best trained to provide that service.

“I’d suggest that the complexity 
in decision-making required for a pre-
hospital antibiotic protocol is no more 
challenging than one which facilitates 

medication-assisted intubation by 
paramedics,” he added.

That’s why the best way to 
overcome these challenges is to test 
the concept rigorously, and see if it 
improves patient outcome, continued 
Professor Reade. He would like to 
see properly powered trials, ideally 
conducted in circumstances where 
prehospital antibiotics are likely 
to be of the greatest benefit. “For 
example, I’d like to see a trial where 
time to hospital arrival is longer than 
those in many urban centers in the 
developed world,” he said.

It is imperative that 
outcomes of such trials 
include several factors, 
commented Professor 
Reade. “An assessment 
of the appropriateness of 
antibiotic selection and, 
ideally, monitoring of the 
ecology of antibiotic resist-
ance [is important], as the 
potential detriment of this 
strategy is not just to the 
individual patients enrolled 
but to all patients in the 
hospital system requiring 
antibiotic treatment.”

He concluded: “I’d 
urge my colleagues to keep an open 
mind, to learn from the experience of 
other prehospital systems – in this case 
the military – and not to be con-
strained by historical precedent when 
considering what clinicians with differ-
ent training might be able to achieve.”
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Opioids in critical care. What harm can they do?

F rank exploration of whether critical care is 
contributing to the opioid epidemic will be 
laid bare this afternoon by Hannah Wunsch 

(Sunnybrook Hospital, Toronto, Ontario, Canada). 
“Clearly with the opioid epidemic centered in 
North America, the question of how opioids 
are used in the ICU and how that may or may 
not relate to patient use of opioids after hospi-
talization is a natural question to ask,” she told 
ISICEM News.

Dr. Wunsch specializes in both anesthesia 
and critical care medicine, as well as pharmaco-

epidemiology, and she has previously published 
work looking at sedative use in ICUs, as well as 
vasopressor prescribing. “Therefore, questions 
related to medication prescribing during and after 
critical illness are of particular interest to me,” 
she explained.

Dr. Wunsch cited a single example to illustrate 
the current debate:“A patient comes in with ARDS 
and is ventilated and proned; as part of their care 
they receive heavy analgesia and sedation, with a 
fentanyl infusion of 200 micrograms per hour for 

Analgo-sedation Salle M (Bozar) Tuesday 13:45

“I think the main challenge for 
hospital practitioners is to see 
our prehospital colleagues as 
potentially invaluable contributors 
to the team, and to allow them to 
work to their maximum possible 
benefit by freeing them from 
traditional restrictions and roles.” 
Michael Reade

“Right now, we have little to 
suggest that prescribing in 
the ICU is leading to long-
term consequences in terms 
of prolonged opioid use.” 
Hannah Wunsch

Continued on page 6
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four days straight. The patient is slowly 
weaned from the ventilator, but while 
the fentanyl infusion has been stopped, 
they are still on intermittent opioids at 
discharge from the ICU to the ward.

 “The question is, what happens 
to them? Do they go home still taking 
opioids? And later, are they still on 
them?” she said.

In today’s session, Dr. Wunsch will 
broadly cover current approaches to 
opioid use in ICUs, particularly for 
ventilated patients who tend to receive 
infusions. She’ll look at what is known 
about the opioid exposure of patients 
before they are admitted to the ICU, 
and after discharge. “The critical care 
literature is a little behind other areas 
(such as surgery) in terms of looking at 
this question; data are limited to a few 
studies,” she explained.

That said, there has been a major 
change, certainly in North America, 
where the opioid epidemic has been at 
its height. Agencies have scrambled to 
put in place checks and balances to pre-
vent more problems, said Dr. Wunsch: 
“The transition of the Society of Critical 
Care Medicine guidelines to emphasize 
‘analgesia first’ showed the importance 
of assessing for pain and ensuring 
appropriate medication is given 
to treat pain. One of the concerns 
was that we may be treating symp-
toms of pain with sedation rather 
than with medications targeted to 
the specific symptom.”

This is certainly an important 
aspect of care, continued Dr. Wun-
sch. “However, it was interesting 
that this emphasis on opioids in 
the ICU was occurring at the same 
time as there were alarms being 
raised regarding potentially exces-
sive prescribing of opioids in the 
outpatient setting. There, we saw 
a large increase in opioid overdoses 
and deaths related to opioids.”

Despite the spotlight on excessive prescribing in 
the outpatient setting, there’s been little corre-
sponding focus in ICU settings. “This is an area that 
has not received a lot of attention from the critical 
care community, as we tend to be focused still 
primarily on care in the ICU, and looking at medica-
tions is always challenging,” she stressed.

One of the reasons may be that there is a 
relatively large gap between the time a patient is 
on a ventilator in an ICU, and discharge. And, they 
are usually handled by different teams of caregiv-
ers. That’s why Dr. Wunsch argues that it is hard to 
know whether the use of opioids during the critical 
illness phase has longer-term consequences for pa-
tients. “In that sense, there has been little guidance 

except for a general focus on ensuring that patients 
are not discharged from the ICU – or go home – on 
unnecessary medications,” she said.

In addition, there are still relatively few studies 
related to opioid prescribing after critical illness. 
“Right now, we have little to suggest that prescrib-
ing in the ICU is leading to long-term consequences 
in terms of prolonged opioid use,” said Dr. Wunsch. 
In fact, her team has conducted a study looking 
at individuals who were chronic opioid users in 
Ontario before admission to the ICU1. “We found 
that a substantial portion of them were either on 
lower doses after hospitalization with critical illness, 
or off opioids completely,” she explained. “We also 
now have some data on opioid-naïve individuals 
admitted to the ICU, but those results will have to 

wait for my talk!”
Indeed, in her talk she will discuss 

the enormous amount of literature 
surrounding shifting opioid-prescribing 
practices. “A lot of it has now focused 
on surgical patients, most of whom 
– in North America – are discharged 
home with an opioid prescription,” 
said Dr. Wunsch. “We now know that 
there are a lot of potential approaches 
to reducing the amount of opioid 
prescribed, including assessment of the 
patient’s opioid requirements in the 24 
hours prior to hospital discharge, and 
joint decision-making with the patients 
themselves. “

What’s missing in the field today, 
however, is data from outside North 
America. “Right now, it’s really hard to 
get any sense of the opioid exposure 
individuals have in many countries,” 
she noted. “I think there is always a lot 
to be learned by seeing how others do 

things, and it’s important to have those compari-
sons.”

Whether in North America or wider afield, Dr. 
Wunsch underlined the importance of understand-
ing more about the effect that opioid alternatives 
have on patients. “I think a big challenge now – as 
we’ve shifted from sole reliance on opioids for an-
algesia – is how to balance the polypharmacy that 
can result from multimodal analgesia with the ben-
efits of reducing opioid exposure,” she explained. “I 
don’t think we’ve figured this out yet.

“In my experience, the pendulum has gone in 
the other direction, and there is a lot of enthusi-
asm right now for alternative analgesics. So there’s 
relatively indiscriminate use.”

In short, a broader focus on patient needs, both 
short- and long-term, is required. “The take-home 
message is that it’s important to view our patients 
and our prescribing practices in the ICU as part of 
the continuum of their care. We need to ensure we 
understand how the choices we make in trying to 
safely care for patients impact our patients long-
term.” Dr. Wunsch concluded.
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“I think a big challenge now – as 
we’ve shifted from sole reliance on 
opioids for analgesia – is how to 
balance the polypharmacy that can 
result from multimodal analgesia 
with the benefits of reducing 
opioid exposure.”
Hannah Wunsch

“It’s really hard to 
get any sense of 
the opioid exposure 
individuals have in 
many countries.”
Hannah Wunsch

Opioids in critical care. What harm can they do?
Continued from page 5
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Selective digestive decontamination: 
‘Do it completely, or leave it out’

J eroen Schouten (Department 
of Intensive Care Medicine, 
Radboud University Medical 

Center, the Netherlands) discusses 
selective digestive decontamination 
(SDD) in the context of growing issues 
of antibiotic resistance and antibiotic 
use. Speaking to ISICEM News ahead 
of the session on prevention infection, 
he discussed the evidence to date, as 
well as the strict culture of compliance 
necessary for successful SDD practice.

SDD is practiced in many ICUs in 
the Netherlands, but less so in other 
countries and regions. The concept 
is Dutch in origin, explained Dr. 
Schouten, beginning in Groningen in 
the late 1970s and early 1980s as a 
method of prophylactically eliminating 
the development of nosocomial infec-
tions in elective surgical patients and 
trauma patients in the ICU.

The first large scale trials came 
from de Smet et al. (2008) and 
Oostdijk et al. (2014), who evaluated 
the effectiveness of SDD and selective 
oropharyngeal decontamination (SOD) 
in multiple ICUs in the Netherlands1,2. 
“This confirmed the idea that many 
Dutch physicians already had after 
the earlier trials,” commented Dr. 
Schouten. “And we felt confident in 
performing it. This is a very important 
point: a lot of ICUs [included in the 

study] already knew how to perform 
this quite complex intervention.”

SDD or SOD is currently carried 
out in around 80–90% of ICUs in the 
Netherlands. Dr. Schouten discussed 
some of the possible reasons why 
the SDD concept has not been more 
widely adopted, including the varia-
tions in antibiotic resistance, as well as 
an aversion to prophylactic antibiotic 
use. Indeed, these barriers to broader 
implementation are discussed in a 
recent editorial3 by Brian Cuthbertson, 
co-chair of the ongoing Selective 
Decontamination of the Digestive 
Tract in Intensive Care Unit Patients 

(SuDDICU) study4.
Addressing the notion of SDD 

leading to increases in resistance, 
Dr. Schouten cited the work of Marc 
Bonten (Professor of Molecular Epi-
demiology of Infectious Diseases, and 
head of the department of Medical 
Microbiology, at the University Medi-
cal Center Utrecht, the Netherlands) 
and others, which has demonstrated 
the persistently low levels of antibiotic 
resistance during (long-term) unit-
wide application of SDD and SOD5.

Referring to the studies carried out 
in the Netherlands to date, he con-
tinued: “Obviously these studies have 
been done in a country where we 
have very little gram-negative resist-
ance in general and we only see rare 
outbreaks of carbapemenase-resistant 
strains. It’s pretty safe to say that, 
here, we will not have any problems 

with SDD.
“That’s why the more recent study, 

R-GNOSIS6 – Dutch led, but per-
formed in European countries – is very 
relevant because it took SDD out of its 
comfort zone into countries that have 
a much higher rate of gram-negative 
resistance and that have historically 
opposed the application of SOD/SDD. 
This study did not show a difference 
in mortality7.

“I find it very difficult to under-
stand why SDD would not work 
in this setting, when it has repeat-
edly shown its effectiveness in the 
Dutch setting.”

Dr. Schouten cited the recent 
meta-analysis of Plantinga et al. 
(2018), which included all RCTs 
published since the year 2000 with 
the conclusion that SDD and SOD 
improved hospital and ICU survival 

compared to standard care in both 
patient populations8. “This is interest-
ing because, while the data from one 
trial are not very conclusive, when you 
put together a lot of trials it shows 
that the effect is consistent. This new 
trial is the first that is out of line with 
previous ones, and I think that has – 
at least partly – to do with the way 
the intervention is performed.”

He went on to explain that “SDD 
purists” would state that the interven-
tion in R-GNOSIS was not a true SDD 
intervention, due to the omission of 
many of the stringent components 
present in the original strategy. First, 
the intervention omitted a four-day 
IV course of cefotaxime as an integral 
part of SDD at inception. Second, 
SDD/SOD was only carried out in 
patients expected to be intubated 
and mechanically ventilated for > 
24 hours, while in the Dutch studies 
non-intubated patients expected to 
stay > 72 hours are also subjected 
to SDD/SOD. As such, in R-GNOSIS a 
maximum of 50% of patients were 
treated with SDD/SOD within a unit, 
while this figure is considerably higher 
in the older studies. “You can imagine 
that this might have endangered 
the ‘herd effect’ of SDD,” said Dr. 
Schouten. “Just like in vaccination 
practice, a critical level of immunity is 
required to protect the whole group.”

He added that a third omission in 
the R-GNOSIS trial was a strict regime 
of assessment of cultures and cor-
responding dose adjustment: “When 
colonization cultures were performed, 
they were primarily performed for 
observation of resistance. Even if 
they were available for the treating 
physicians, doses were not increased 
(to eight times per day) to achieve full 
eradication of gram-negatives.”

Finally, he said, R-GNOSIS had 
no restrictions regarding the use 
of empirical antibiotics that affect 
colonization resistance in the gut 
(i.e. antibiotics targeting anaerobes, 
such as amoxicillin-clavulanic acid 
and piperacillin-tazobactam).

Outlining some of the principles 
of well-conducted SDD, Dr. Schouten 
cited the importance of training, good 
compliance involving all members of 
staff, and day-to-day checks on cul-
tures. “It is a very intensive interven-
tion. I’m afraid that in these different 
countries where all of this is new and 
difficult to establish, they might have 
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“Selective digestive 
decontamination has 
repeatedly shown its 
effectiveness in the 
Dutch setting.”
Jeroen Schouten
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done much less than we 
would do in the same cir-
cumstance.”

In his conclusions, Dr. 
Schouten noted that an 
overall reduction in antibi-
otic use can be achieved 
with well-conducted SDD, 
but that this depends on the 
fostering of mindful behav-
iors among ICU staff. “In 
the de Smet study (2008), 
there was a huge (~30%) 
reduction in antibiotic 
use. The whole antibiotic 
pressure, because of using 
SDD, got suppressed. Of 
course it led to more use of 
cephalosporin, but the use 
of broad-spectrum antibiotics (e.g. 
carbapenems, or the combined peni-
cillins beta-lactamase inhibitors) all 
went down. I think this is one of the 
key aspects of the effects of SDD.

“The effect of a well performed 
SDD is almost psychological, convinc-
ing people that, even if a patient has 
a fever in the ICU or an infiltrate on 
X-ray, you don’t need to give antibiot-
ics right away – you can just wait, 
because you know the colonization 

cultures were all negative. This ‘sooth-
ing’ effect makes ICU prescribers less 
tempted to start empirical antibiotics 
when they see something happening 
in a patient.

“It may well be that doctors in 
the countries were this trial was 
performed are less amenable to 
such a ‘wait and see’ policy. Interest-
ingly, studies on the association of 
Hofstede’s cultural dimensions and 
antibiotic prescribing show that some 

of these countries exhibit a 
high level of so called ‘uncer-
tainty avoidance’, which is 
consistently correlated with 
over and misuse of antibiot-
ics. For example, Portugal 
has an UAI (uncertainty 
avoidance index) of 104, and 
Belgium 94, compared with 
53 in the Netherlands.

“As for the outcome 
of these studies I am re-
ally interested in reducing 
antibiotics use as the whole. 
This may be much more 
important than the endpoint 
of reducing mortality. Mortal-
ity is a small effect and it is 
often hard to value in ICU. 

But there is a very strong correlation 
between the antibiotic pressure that 
is put onto the unit and the develop-
ment of infections caused by resist-
ant pathogens.”
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When can early antibiotics be used?

W eighing up the merits and potential 
harms of early antibiotics this morning 
will be Vincent Liu, an intensivist work-

ing in the Kaiser Permanente integrated health-
care system, Santa Clara, Northern California, 
USA, as well as a research scientist and Regional 
Director of Hospital Advanced Analytics.

“I have a particular interest in this topic 
because of the tremendous impact that sepsis 
has on 20,000 patients who are cared for in our 
health system, and the millions who face sepsis 
across the world each year,” he told ISICEM News. 
“We know that sepsis is a contributing factor 
in as many as half of hospitalizations that end 
in death.”

Identifying modifiable factors that contribute 
to improved outcomes is essential said Dr. Liu. He 
will focus on identifying gaps in current research 
to inform the debate on the potential benefits 
and harms associated with earlier antibiotic treat-
ment. “Much of the recent emerging research, 
including our own, suggests that even an hour’s 
delay in starting antibiotics among patients with 
infection presenting to the emergency depart-
ment worsens outcomes,” he said. “But these 
data alone offer an incomplete perspective on 
wider efforts to target a certain antibiotic tim-
ing threshold.”

Earlier antibiotics may mean overtreating 
certain groups of patients or undertreating others. 
For example, there has been a focus on earlier 
treatment with tissue plasminogen activator (tPA) 
in stroke. But what it actually means, is more 
‘stroke mimic’ patients are being treated than 
before. Those are the patients who receive tPA 
treatment under the assumption 
that their symptoms represent 
stroke, but who ultimately are 
diagnosed with another condi-
tion. “Today, more than ever 
in healthcare, we understand 
that efforts to focus intensely 
on specific metrics may result in 
unintended consequences,” said 
Dr. Liu.

“Overall, I don’t think anyone 
is suggesting that we don’t give 
antibiotics to patients with infec-
tion who have life-threatening 
disease. However, understanding the balance of 
factors at a health system level is essential to set-
ting and achieving effective goals for sepsis care.”

Unfortunately, antibiotic timing does not lend 
itself to causal evaluation through traditional 
randomized trial designs, stressed Dr. Liu. It’s not 
possible to randomize groups of patients to early 
and late antibiotics for example. “As a result, 
we’ve depended on retrospective and obser-
vational studies, which have their own notable 
limitations,” he added.

That’s why novel trial designs might be promis-
ing. Earlier antibiotics on the way to the hospital 
versus standard care antibiotics in the emergency 
department could offer new insights but are 
challenging to conduct and, in some cases, to 

interpret, said Dr. Liu.
 The other major limitation of existing stud-

ies, he went on, is that they primarily focus on a 
subset of all patients treated by antibiotics – those 
patients meeting Sepsis-3 criteria. As a result, any 
changes in treatment patterns and outcomes in 
other patients who do not meet Sepsis-3 criteria 
are not as well-studied. “In other words, the 
majority of all infected patients presenting to the 
hospital remains poorly understood,” said Dr. Liu.

The merits of early antibiotics have to be bal-
anced against the wider antimicrobial landscape 
too: “Globally, we are struggling against the dual 
global health threats of delayed treatment for 
severe infection as well as rising antimicrobial 
resistance,” he cautioned.

Thus, in most cases, outpatient antibiotic treat-
ment paradigms are moving towards curtailing 
antibiotic use while inpatient treatment para-
digms are focusing on earlier antibiotic use. “The 
comparison between inpatient and outpatient 
antibiotics is not black and white. We might have 
tremendous opportunities to improve our under-
standing of where earlier antibiotic treatment is 
most necessary and beneficial,” he said.

Studies might also highlight areas in which 
earlier treatment may cause more harm. “Given 
the heterogeneity of simple and severe infection, 
it is clear that a single answer is not suitable for 
all patients or groups,” he warned.

According to Dr. Liu, an emerging area of 
research is tracing patients as they progress from 
simpler infections to the kinds of severe infection 
that result in sepsis hospitalization. “Identifying 
patients and tracking them across the healthcare 
system is challenging, but we are seeing emerging 
research suggesting that risk factors associated 
with simpler infections can direct patients who 
need enhanced triage or treatment,” he said.

“If we could keep infected patients out of the 
hospital in the first place, many of the deleterious 

Early antibiotic therapy: how early? Gold Hall Tuesday 11:00

“Earlier antibiotics on the way 
to the hospital versus standard 
care antibiotics in the emergency 
department could offer new insights 
but are challenging to conduct and, 
in some cases, to interpret.”
Vincent Liu
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side effects of sepsis and inpatient 
treatment could potentially be avoid-
ed. Again, however, the solution is not 
to treat all patients with antibiotics. 
We are working on predictive models 
to help risk-stratify patients and target 
care to the highest-risk subgroups.”

In conclusion, the best evidence to 
date suggests that earlier antibiotics 
in severe infection improve outcomes, 
said Dr. Liu. “However, we should 
acknowledge that they offer an in-
complete perspective on all of the po-
tential benefits and harms associated 

with setting earlier antibiotic timing 
thresholds. New research that takes a 
broader perspective on antibiotic use 
– looking at pre-sepsis opportunities 
for risk stratification or understanding 
how antibiotic use has changed for a 
wider swath of patients – is going to 

be essential.”
And as more of the acute care 

moves outside the physical hospi-
tal, understanding how antibiotic 
treatment bridges the hospital and 
outpatient domains will be increas-
ingly important too, said Dr. Liu.

Oxygen reserve index: a new tool in oxygen 
monitoring and diagnostics 

D uring this morning’s session on the topic of 
hypoxia and hyperoxia, Thomas Scheeren 
(Department of Anesthesiology, Univer-

sity Medical Center Groningen, the Netherlands) 
explores a new method of oxygen monitoring, the 
oxygen reserve index (ORi; Masimo Corporation, 
USA), which is currently under 
investigation as a means of over-
coming some of the limitations of 
existing techniques.

The importance of oxygen 
monitoring stems from the 
dangers of hypoxia and hyperoxia, 
Dr. Scheeren told ISICEM News: 
“There is a U-shaped relation be-
tween oxygen concentration and harm. This means 
that there is a sweet spot of optimum oxygenation. 
At both the low- and high-end the harm increases.”

A recent review by Scheeren et al. (2018) sum-
marizes data regarding the association of hypoxia 
and hyperoxia with harm in the perioperative and 
ICU setting. The authors highlight the need to 
treat oxygen as a drug, particularly in light of the 
seemingly prevalent issue of hyperoxia in daily 
ICU practice.1

“This is a point that should be recognized,” 
commented Dr. Scheeren, “Because oxygen is avail-
able everywhere; if you walk into the emergency 
room the first thing you get is an oxygen mask. It 
does not even have to be prescribed. The doctors 
and nurses don’t turn down the oxygen, even if 
the saturation (SaO2) or arterial partial pressure 
of oxygen (PaO2) is fine. We have a lot of issues 
with hyperoxia.”

Pulse oximetry, measuring peripheral capillary 
oxygen saturation (SpO2), is limited by its inability to 
detect significant hyperoxia owing to the sigmoid 
shape of the oxyhemoglobin equilibration curve, 
meaning that a patient with SpO2 ≥ 97% may be 
anywhere within the normoxic to hyperoxic range. 
Arterial blood gas analysis is a cumbersome alterna-
tive, requiring arterial puncture and only providing 
intermittent data.

ORi is a non-invasive method based on multiple 
wavelength pulse oximetry that indicates oxygena-
tion status in the mildly hypoxic range of 100–200 
mmHg, explained Dr. Scheeren. “This is the range 
that is associated with the lowest rate of mortality. 
With this non-invasive measure, you can titrate the 
oxygen so that the patient is within this range.”

Saugel et al. (2018) note the potential applica-
tions of ORi as a means of individualizing oxygen 
therapy, including: in the monitoring and optimiza-
tion of preoxygenation before induction of general 
anesthesia; in intraoperative monitoring, including 
the earlier detection of a deterioration of blood 

oxygenation; in the identification 
of ventilation/perfusion mismatch, 
intrapulmonary shunting or 
atelectasis; and in the individual 
titration of oxygen therapy.2

Recently published findings 
from a validation study evidenced 
a strong and positive correlation 
between PaO2 and ORi, as well as 

between changes in both variables, and ORi was 
found to adequately predict incidence of hypoxia3. 

Szmuk et al. (2016) found that ORi facilitated 
detection of impending desaturation during induc-
tion of anesthesia in pediatric patients4. 
Applegate et al. (2016) compared ORi 
with PaO2 obtained from measurements 
of arterial blood gas in adult patients 
undergoing surgery, finding that PaO2 
was significantly related to ORi5. More 
recently, ORi has been investigated with 
regard to early detection of deteriora-
tion in blood oxygenation during one-
lung ventilation (Koishi et al., 2018)6, 
as well as in rapid sequence induction 
of general anesthesia (Yoshida et 
al., 2018)7.

As such, to date ORi has been 
largely been investigated in the context 
of early detection of hypoxia. “There is no study 
on the hyperoxia side as of yet,” commented Dr. 
Scheeren. “But from the theory you can imagine 
that you could use it to titrate the oxygen therapy 
to the sweet spot of optimal oxygenation.”

He concluded: “The data are very limited. They 
mostly come from the perioperative setting, and 
there are no data so far from the intensive care set-
ting. But they give some indication of what its role 
could be, in terms of safety and diagnostics.” 
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Biomarkers in sepsis: bioactive adrenomedullin showing promise in 
guiding early therapy decisions in select ICU populations

Thursday morning draws together diverse 
expertise with a number of new therapies 
for the treatment of sepsis.

During this session, Peter Pickkers (Depart-
ment of Intensive Care Medicine, Radboud 
Center for Infectious Diseases (RCI), Rad-
boud University Medical Center, Nijmegen, 
the Netherlands) will present on the ongoing 
investigations of bioactive adrenomedullin 
(bio-ADM), a vasodilator peptide hormone as-
sociated with disrupted vascular integrity – the 
common root of severe and life-threatening 
diseases such as septic shock and congestion 
in heart failure. Bio-ADM holds promise as a 
biomarker with twofold utility – as a means 
of enriching cohorts enrolled in clinical trials, 
and as a marker of vascular integrity to guide 
timely prognostication in a number of differ-
ent diseases.

“Bio-ADM is elevated in patients 
with diseases associated with endothe-
lial dysfunction,” Professor Pickkers 
explained to ISICEM News ahead 
of the session. “We know that this 
hormone has two main mechanisms of 
action. The first is that it has an effect 
on endothelium barrier and capillary 
leakage. The second is that it influ-
ences vasodilation.”

Sepsis is characterized by derangements 
in both vascular integrity and tone, he added. 
Indeed, Caironi et al (2017) evidenced the role 
of bio-ADM in the pathophysiology of sepsis 
and septic shock, finding it to be significantly 
elevated in a study of acutely ill patients with 
severe sepsis or septic shock1. Moreover, the 
prospective, observational, multinational Adre-
nomedullin and Outcome in Sepsis and Septic 
Shock-1 (AdrenOSS-1) study identified a strik-
ing relationship between circulating bio-ADM 
at ICU admission and organ dysfunction and 
death. Furthermore, early recovery of circulat-
ing bio-ADM levels towards normal values (i.e., 
<70 pg/ml) was associated with normalisa-
tion of vascular function and improved 28-day 
survival2. Thus, bio-ADM may have a value in 
predicting or excluding the onset of septic shock 
at admission, potentially facilitating therapeu-
tic interventions3.

As a biomarker bio-ADM is not restricted 
to sepsis, however: “We have studied bio-ADM 
in all critically ill ICU patients. Many patients 
in the ICU have capillary leakage, whatever 
disease they have. We found that if bio-ADM is 
high, it is associated with fluid requirements, 
fluid balance and eventually organ dysfunction 
and impaired outcome. If you can measure it in 
these patients, you might be able to predict to 
what extent capillary leakage and vasodilation 

are going to be a problem.
“We also know that patients with heart 

failure show elevated bio-ADM levels4. Elevated 
levels are associated with the occurrence of a 
cardiovascular event5, and rehospitalisation6. Bio-
ADM decreases following diuretic treatment7. 
Therefore we think that bio-ADM may reflect 
residual congestion and its measurement could 
potentially be used to guide diuretic therapy. The 
higher the bio-ADM is, the higher the chance 
that a patient needs to be readmitted to the 
hospital because of unidentified residual conges-
tion which applies to around 35-50% of patients. 
We use diuretics to get rid of the oedema, but it 
is very difficult to know how to manage these 
patients. You can imagine that the bio-ADM 
level in the blood has predictive value to know 
what the fluid status is of the patient.”

In addition to these studies, Professor Pick-
kers and colleagues continue investigations into 
the treatment of patients with early septic shock 
in the AdrenOSS-II study, in which bio-ADM 
is being employed as an enrolment criterion for 
the selection of patients with poorest outcomes 
in terms of organ dysfunction and mortality8. 
“The fact that this is a biomarker-driven study 
is a unique feature. This is going in the direc-
tion of personalized medicine, where you not 
only use clinical criteria to enroll a patient, you 
also use a biological marker. Hopefully this will 
translate into a better chance of showing a posi-

tive outcome of the intervention.”
The study’s intervention involves the 

administration of ADM-specific antibody, 
adrecizumab. AdrenOSS-II will enroll a total of 
300 patients and is expected to complete at the 
end of this year.

“This is the first trial that is actually 
targeted to interfere with ADM metabolism,” 
commented Professor Pickkers. He added that, 
as well as its use of bio-ADM as an enrollment 
criterion, AdrenOSS-II is also progressive in its 
choice of endpoints: “The study is not powered 
on mortality (as was done in many previous 
sepsis trials), but also on organ dysfunction and 
the need for organ support. Even if mortality is 
not significantly improved, it is still relevant to 
know about significant improvement in organ 
support measures. If adrecizumab improves 
hemodynamic stability, we will find that 
patients can be weaned off vasopressor more 
quickly. If there is less capillary leakage you 
would think that these patients need fewer days 
on mechanical ventilation because they have 
less pulmonary oedema. So this combined func-
tional endpoint provides insight in the mecha-
nism of action and is of clinical relevance.”

Professor Pickkers speaks during two of Thursday’s 
sessions: ‘New therapies for sepsis, in Bozar (Salle 
M) from 8:00 to 11:45; and ‘Assessing renal func-
tion’, in Copper Hall from 8:00 to 10:10.

References

1. Caironi P, Latini R, Struck J, Hartmann O, Bergmann A, Maggio 
G et al; ALBIOS Study Investigators. Circulating Biologically 
Active Adrenomedullin (bio-ADM) Predicts Hemodynamic Sup-
port Requirement and Mortality During Sepsis. Chest. 2017 
Aug;152(2):312-20.

2. Mebazaa A, Geven C, Hollinger A, Wittebole X, Chousterman 
BG, Blet A et al; AdrenOSS-1 study investigators. Circulating 
adrenomedullin estimates survival and reversibility of organ 
failure in sepsis: the prospective observational multinational 
Adrenomedullin and Outcome in Sepsis and Septic Shock-1 
(AdrenOSS-1) study. Crit Care. 2018 Dec 21;22(1):354.

3. Bai X, Yu W, Ji W, Lin Z, Tan S et al. Early versus delayed 
administration of norepinephrine in patients with septic shock. 
Crit Care. 2014 Oct 3;18(5):532.

4. Voors AA, Kremer D, Geven C, Ter Maaten JM, Struck J, 
Bergmann A et al. Adrenomedullin in heart failure: patho-
physiology and therapeutic application. Eur J Heart Fail. 2019 
Feb;21(2):163-71.

5. Self WH, Storrow AB, Hartmann O, Barrett TW, Fermann 
GJ, Maisel AS et al. Plasma bioactive adrenomedullin as a 
prognostic biomarker in acute heart failure. Am J Emerg Med. 
2016 Feb;34(2):257-62.

6. Kremer D, Ter Maaten JM, Voors AA. Bio-adrenomedullin as a 
potential quick, reliable, and objective marker of congestion in 
heart failure. Eur J Heart Fail. 2018 Sep;20(9):1363-5.

7. Nishikimi T, Saito Y, Kitamura K, Ishimitsu T, Eto T, Kangawa K 
et al. Increased plasma levels of adrenomedullin in patients with 
heart failure. J Am Coll Cardiol. 1995 Nov 15;26(6):1424-31.

8. Geven C, Blet A, Kox M, Hartmann O, Scigalla P, Zimmermann 
J et al. A double-blind, placebo-controlled, randomised, 
multicentre, proof-of-concept and dose-finding phase II 
clinical trial to investigate the safety, tolerability and efficacy 
of adrecizumab in patients with septic shock and elevated 
adrenomedullin concentration (AdrenOSS-2). BMJ Open. 2019 
Feb 19;9(2):e024475.

New therapies for sepsis Bozar Thursday 8:00–11:45

“Bio-ADM is elevated in patients 
with diseases associated with 
endothelial dysfunction.”
Peter Pickkers
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Rapid response systems are the 
engine for patient safety
J ohn Welch is a consultant nurse 

in critical care (London, United 
Kingdom) and one of the 

pioneers of critical care outreach – the 
British name for rapid response sys-
tems. He has been one of the leaders 
spreading the system throughout the 
NHS over the last 20 years. “I helped 
with the development and propaga-
tion of a National Early Warning Score 
which is a way of using vital signs to 
identify patients at risk and differenti-
ate them from patients who are less 
at risk. It’s now probably the most 
widely used scoring system in the 
world,” he explained.

Rapid response systems, said Mr. 
Welch, seek to identify the most 
high-risk patients in a hospital. These 
are the patients outside the intensive 
care unit, usually on the wards, who 
can quickly deteriorate and require 
emergency care. “The rapid response 
system ensures we can escalate 
quickly to aggressive treatment or 
bring them into intensive care in a 
timely way,” he said.

What rapid response systems have 
managed to create, continued Mr. 
Welch, is a way of viewing the entire 
hospital organization in 
a manner other special-
ties cannot do. “There 
is no other team that 
works across the whole 
hospital. Everybody 
else has a specialty and 
works within a designat-
ed area,” he explained. 
“The outreach team is 
literally everywhere in 
the hospital because 
patients can deteriorate 
and collapse every-
where.”

Mr. Welch will present the most 
up-to-date concepts and research 
within rapid response systems. He’ll 
also talk about difficulties and suc-
cesses in conducting research in this 
area. “It’s really hard because there 
are so many confounding factors,” he 
said. “But there’s a very strong signal 
that these systems have driven down 
cardiac arrests, can reduce hospital 
mortality across the board, and reduce 
unplanned admissions to ICU1.”

Mr. Welch has participated in a 
large study2 across over a hundred 
hospitals in the UK which demon-
strated that the UK’s National Early 
Warning Scoring system has not only 

outperformed other warning systems, 
it has had a measurable impact 
on outcomes.

Looking to the future, Mr. Welch 
relayed that rapid response sys-
tems are increasingly incorporating 
techniques used by the ICU to better 
monitor patients.3.

Of course, modifications need 
to be made to technologies used 
within the ICU. Wireless systems, 
currently under development, might 
allow patients’ vital signs to be more 
closely watched while giving them 
the flexibility and freedom to move 
around – thereby enabling recovery.3. 
Within the ICU, in contrast, there are 

many more wires, restricting patient 
movement and reflecting the notion 
that patient mobility is not considered 
a priority.

Importantly, developments may 
not necessarily all be high-tech ones, 
but may change the way in which 
rapid response systems are triggered. 
Mr. Welch will talk about enabling 
patients to report their own status – 
key because listening to patients has 
been underrated in hospitals to date: 
“Raising the alarm themselves rather 
than just being passive acceptors of 
treatment, lying in a bed, is impor-
tant” he explained. “Patients can give 
you information that may sometimes 
be as important than a raised respira-
tory or heart rate.

“If they say, ‘I feel unwell,’ it is 
probably pretty important,” he added. 
“I don’t think we’ve done enough of 
that previously, but we are starting to 
do it now.”

There are other ways in which 
rapid response systems may be 

fine-tuned. For instance, if medical 
staff working in the wards around 
the hospital become more aware of 
the warning signs from their sickest 
patients, they can raise the alarm 
and escalate treatment more quickly. 
That’s why there’s been a move to try 
and systematically define the easiest 
ways to identify sick patients, said 
Mr. Welch, who will outline this work 
tomorow: “Sometimes staff don’t do 
that very well, but there are many rea-
sons why they don’t always do what 

Rapid Response Systems Silver Hall Wednesday 10:20

“The rapid response 
system ensures we 
can escalate quickly to 
aggressive treatment or 
bring them into intensive 
care in a timely way.” 
John Welch

“I believe rapid 
response systems 
can be the real 
engine for patient 
safety across the 
entire hospital.”
John Welch
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you would hope,” he said.
In the early days of rapid response 

systems, for example, there was a 
tendency to blame ward doctors and 
nurses for failing to spot deteriorat-
ing patients, he added. “Now we 
understand that what we need to 
do is make it easier for them to do 
the right thing. That usually means 
adapting hospital systems rather than 
the individual. So, thinking about 
behavioral science, reliable measure-
ment and the improvement of key 
processes has been a big part of the 
rapid response world.”

Despite the advances, research 
gaps remain, continued Mr. Welch. 
“More recently we have come to 
understand that quite a few of the 
patients that we are called to are not 
just very sick but actually dying – a 
third of them, in fact,” he said. “So, 
we have to make a decision about 
whether it would be better for the 
patient to be allowed to die peacefully 
surrounded by their family.”

The frequent alternative, said Mr. 
Welch, is that they are taken to the 
ICU where they die on a ventilator sur-
rounded by machines. “That scenario 
is very unpleasant and futile,” he said.

But differentiating between those 
who may recover from those who 
will not is extremely difficult, said Mr. 
Welch. That’s why there is growing 
interest in the link between rapid 
response systems and palliative care 
teams. “We are called to the same pa-
tient sometimes,” he said, noting that 
he will be presenting data on how 
cooperating with palliative care may 

help diagnose dying as opposed to 
treatable deterioration. “We’re look-
ing at how that improves the patient 
experience because, again, generally 
people don’t want to die in hospital if 
they can avoid it.”

Turning to a popular talking point 
at ISICEM, Mr. Welch will address 
the issue of leadership within rapid 
response systems. “At these meetings 
we quite often have a debate about 
whether these teams should be led by 

a doctor or nurse,” he said.
He admits, as a nurse, he is 

inclined towards nurse leadership. 
After all these are the members of 
staff who spend the most time with 
patients, record vital signs and choose 
whether to report them or not. There 
are other reasons too. “There’s quite 
good evidence around the world 
that nurses are a bit less likely to tell 

the leader, if they are a doctor, that 
things are going wrong than to turn 
to another nurse,” he said. “I’m 
speaking as a nurse, but of course the 
real answer is that, on the whole, it is 
sensible to have a multidisciplinary ap-
proach.”

Whatever the make-up of these 
teams, Mr. Welch said it’s essential 
that members of staff are dedicated 
solely to rapid response systems. 
“Then there Is a greater likelihood of 

identifying deterioration in patients 
and rapidly escalating and respond-
ing to them,” he said. “A rapid 
response system easily does that if it is 
somebody’s dedicated job as opposed 
to being yet another task carried 
out by the medical registrar or the 
surgical registrar, who have compet-
ing interests.”

And, he concluded, rapid response 
systems should be as widespread as 
possible across hospitals. “I believe 
rapid response systems can be the real 
engine for patient safety across the 
entire hospital. They are not the only 
solutions but they are absolutely the 
mechanism by which problems in the 
big hospitals have been ihighlighted 
and begun to be dealt with.”
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EOLIA: what now?

Results of the EOLIA (Extracor-

poreal Membrane Oxygena-

tion for Severe Acute Respira-

tory Distress Syndrome) trial emerged 

last year, with the finding that 

60-day mortality was not significantly 

lower with extracorporeal membrane 

oxygenation (ECMO) than with a 

strategy of conventional mechanical 

ventilation that included ECMO as 

rescue therapy1.

Mortality has remained high in 

patients with severe acute respiratory 

distress syndrome (ARDS) despite im-

provements in mechanical ventilation 

and rescue therapies. The internation-

al, prospective randomized-controlled 

EOLIA trial addressed the controversy 

regarding the efficacy of early initia-

tion of venovenous ECMO in such 

patients. The trial was stopped early, 

having recruited 249 patients, due to 

predefined futility rules. In addition, 

control patients – who received the 

modern standard of care treatment 

for severe ARDS including proning 

and neuromuscular blockade – had a 

high rate of failure requiring rescue 

with ECMO, with 28% of control 

group patients receiving rescue ECMO 

in a crossover arm.1

Despite these factors, lessons and 

encouragement have been drawn 

from the trial, one being the notion 

that ECMO may be best initiated 

After EOLIA Silver Hall Tuesday 13:45 

“With the fact 

that [ECMO] 

was being used 

without widely 

accepted evidence, 

the need for a 

trial such as EOLIA 

was clear.”

Daniel Brodie

A s we begin our four-day program packed with a fascinating array of 

cutting-edge topics in intensive care and emergency medi-

cine, we start by welcoming you to the Henry Le Bœuf 

auditorium for this morning’s opening session, during which 

esteemed colleagues will take to the podium to share scin-

tillating themes and important advances.

First will be a report of the Round Table conference on 

“Before the ICU”, with Maaret Castren (Helsinki, Finland) 

and Laurie Morrison (Toronto, Canada) presenting a snap-

shot of the consensus that took place right before ISICEM.

Then, Jean-Pierre Frat (Poitiers, France) will outline 

non-invasive ventilation versus high-flow 

oxygen for pre-oxygenation, followed 

by a discussion of volatile versus total 

intravenous anesthesia (Giovanni Lan-

doni, Milan, Italy). We’re honoured 

to share in these results, which will 

be presented here for the first time 

and published concurrently in a 

major journal.

This year’s annual Max Harry 

Weil Memorial lecture will be 

delivered by Jerry Nolan (Bath, 

United Kingdom), who will share 

his expansive expertise and knowl-

edge on the topic of new develop-

ments in CPR. Finally, we close 

with an “out-of-this-world” lecture 

from Matthieu Komorowski (London, 

United Kingdom), who will tackle the 

captivating subject of critical care medicine in space.

Of course, then there is so much more to come! Across 14 rooms, please 

join us for sessions replete with presentations, round tables, tutorials, work-

shops, plenary lectures, pro-con debates, “meet the experts” and clinical 

vignettes. What’s more, be sure to take-in the hundreds of posters show-

cased this year.

I extend sincere thanks to our industry partners for their ongoing 

support of ISICEM, and we encourage all of you to explore the more than 

4,000 m2 of exhibition space featured throughout the meeting.

Have a fantastic ISICEM 2019, and we look forward to welcoming you 

back next year for our landmark 40th year!

Jean-Louis Vincent

ISICEM Chairman 

Professor of Intensive Care Medicine, Université Libre de 

Bruxelles 
Dept of Intensive Care, Erasme University Hospital

Continued on page 2
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A promising 
biomarker could 
boost admission 
criteria?
A novel technique that could 

better guide/ assist admission 
decisions in the emergency 

department will be outlined tomor-
row by Kordo Saeed of the Hampshire 
Hospitals NHS Foundation Trust, Win-
chester, UK. A consultant physician 
qualified in microbiology and infection 
management, Dr. Saeed’s areas of in-
terest are hospital-acquired infections, 
antibiotic stewardship and biomark-
ers. He’ll be talking about a biomarker 
called Pro-adrenomedullin (Pro-ADM). 
“It’s very promising,” he explained. 
“This could be a game-changer in 

how we decide, as clinicians, who 
should come into hospital, who needs 
intensive care, and who could go 
home safely, within clinical context.”

Today, biomarkers are already help-
ing to provide better care for patients. 
“We use biomarkers to guide antimi-
crobial treatment – to safely supply 
antibiotics to those who do need it, 
and not to those who don’t,” he said.

But a biomarker that could help 
decide whether a patient is ill, or 
could become ill, would be of great 
use. “Today, it’s not really that easy 
to decide who should be admitted to 
hospital,” he said. “There are tradi-
tional markers like white blood cells, 
C-reactive protein, but they’re not 
very sensitive or specific.”

For example, a marker may not be 
present or at a high level on the day 
of admission. “But the same marker 

might rise afterwards,” he explained. 
“You need something in to tell you in 
real time, and Pro-ADM looks promis-
ing based on our data.”

Dr. Saeed and colleagues have 
analyzed the biomarker in around 
2,000 patients across nine emergency 
departments. His research, published 
last month 1, compared Pro-ADM to 
a range of other biomarkers – from 
PCT, lactate to CRP – and a range of 
clinical scores (SIRS, SOFA, qSOFA, 
NEWS and CRB-65). By mapping 
levels of Pro-ADM with outcomes, 
they were able to look at how sensi-

tive the Pro-ADM test was. Dr. 
Saeed will be sharing some of the 
results today, but overall, he said, 
they are extremely promising. 
The test outperformed others, for 
example Sequential Organ Failure 
Assessment (SOFA) and quick 
SOFA (qSOFA) or NEWS. “We 
found that regardless of whether 
those clinical markers were low, 
if Pro-ADM was high, there was a 
higher chance of hospitalization.”

What his results reveal is there 
are no marker and / or clinical 
scoring that is specific or sensitive 
enough to detect disease 
progression. “Based on 
our cohort, we found that 
proADM can detect the ill-

looking well and the well-looking 
ill,” he explained.

While the biomarker has been 
used in ICUs to successfully pre-
dict mortality, in emergency de-
partments, it is completely novel. 
“Now we’ve used it in a cohort 
of patients in the emergency 
department, we’ve seen higher 
mortality in those with high Pro-
ADM, even if other markers or 
clinical scores were within the normal 
limits or low,” he said.

Measuring the biomarker, there-
fore, might change admission deci-
sions, said Dr. Saeed. “So, although 
our patient may appear to be well 
– white cells, CRP or traditional mark-
ers such as lactates are within their 
normal limits – Pro-ADM could trigger 
an admission and or further investiga-
tion,” he explained. And conversely, 

a patient may feel unwell, but if their 
Pro-ADM is very low, it may be safe to 
not admit and safely discharge with a 
safety net – at least with the comfort 
that they can return if necessary.

Importantly, when correlating 
levels of Pro-ADM with admission 
decisions, Dr. Saeed and colleagues 
have discovered some surprising re-
sults. “We discovered that we would 
have admitted a few more patients 

than we have, but we would have 
discharged numbers would have been 
doubled without lower readmission 
rates within 28 days,” he said.

The next step, noted Dr. Saeed, 
is to evaluate the test within acute 
admissions by incorporating into an 
algorithm with acute care physicians 
and monitor the impact. It will also 
be important to turn what is currently 

In the emergency room Gold Hall Wednesday 8:00

“This could be a 
game-changer in 
how we decide, as 
clinicians, who should 
come into hospital, 
who needs intensive 
care, and who could 
go home safely.”
Kordo Saeed

“If there are good data to support these 
tests, we need to come out of our comfort 
zones and actually make decisions based 
on novel biomarkers incorporate them to 
clinical scoring systems; and of course with 
safety nets.”
Kordo Saeed

Continued on page 18
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In the emergency room Gold Hall Wednesday 8:00

In the emergency room Gold Hall Wednesday 08:00

a laboratory test into a point-of-
care test: “We’d like to use it at 
the bedside, and get a result within 
20–25 minutes.

It will also be important to carry 
out economic analyses. “Based on 
our retrospective non-interventional 
data, if our discharge is doubled, that 
is a huge amount of saving for the 
National Health Service [NHS, UK] and 
for the patient, in terms of days off 
work,” he reasoned.

Driving adoption will be the next 
hurdle, said Dr. Saeed. Although early 

adopters are always expected, 
there are often delays in 
adopting new technology on 
a wider scale. “Sometimes 
that’s because of cost, lack 
of experience or lack of 
availability of the test itself,” 
he explained.

Dr. Saeed provided one 
example of the latter. The 
procalcitonin biomarker has 
been used successfully by 
physicians within his hospital since 
2009. Physicians must be prepared to 
change their practice depending on 

the evidence, he said. “These tests 
are coming through and we need to 
incorporate novel and good technolo-

gies to our clinical decisions in a safe 
manner. If there are good data to 
support these tests, we need to come 
out of our comfort zones and actually 
make decisions based on novel bio-
markers incorporate them to clinical 
scoring systems; and of course with 
safety nets.”
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Recreational drugs implicated in outbreaks of major bleeds

B everley J. Hunt is a professor of throm-
bosis and hemostasis based ay Guy’s & St 
Thomas’ NHS Foundation Trust in London, 

UK. She’ll be speaking tomorrow about worrying 
trends she has noticed in the city. “We have had a 
run of patients with coagulopathies which we can 
directly attribute to the use of recreational drugs,” 
she said.

Planning to cover two very different sce-
narios in her presentation, the first is a trend 
of contamination of synthetic cannabis with a 
long-acting vitamin K antagonist. She will talk 
about the effects she has come across in patients. 
“Essentially these patients develop a bleeding 
problem which can last for many months as 
this long-acting vitamin-K antagonist persists in 
the body for that time,” she explained. “These 
patients require large amounts of vitamin K to 
prevent them bleeding.”

Cases of long-term bleeding were originally 
limited to Illinois, USA in an outbreak 
that occurred last year. In less than 
a month, more than 150 patients 
presented to hospitals around the 
state with coagulopathy and bleed-
ing diathesis. Preliminary tests of 
patient serum samples and drug 
samples revealed that the vitamin-K 
antagonist brodifacoum was prob-
ably the adulterant 1 responsible in 
synthetic cannabis.

Worryingly, the cases are spreading. “We are 
starting to see cases in Europe,” said Professor 
Hunt. “Our laboratory has unique expertise in look-
ing at vitamin K and vitamin K antagonists and we 
have seen two cases which are near identical to the 
Illinois outbreak.”

The next scenario, a thrombotic-disseminated 

intravascular coagulation, is one that is seen more 
widely in Europe, including London. Intake of 
3,4-methylenedioxy-methamphetamine (MDMA) 
– commonly known as ecstasy – leads to an acute 
serotonin syndrome, said Professor Hunt. “That 
relates to the massive rhabdomyolysis we see,” she 
added. “We need to increase awareness of these two 

problems among the trauma and ITU community.
What’s absolutely vital, said Professor Hunt, is 

that there should be more public health informa-
tion. “There should be increased awareness of life-
threatening problems associated with these drugs. 
The general public must be discouraged from using 
recreational drugs,” she said. “Don’t take synthetic 
cannabis or MDMA! And physicians need to look 
out for these problems.”
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