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New inroads in identifying molecular 
subclasses of sepsis

T he heterogeneity of the indi-
vidual host response to sepsis 
has undergone characterization 

in a number of recent transcriptomics-
driven investigations, with the aim of 
identifying subgroups of sepsis based 
on commonalities in gene expression. 
These were discussed by Hector Wong 
(Division of Critical Care Medicine, 
Cincinnati Children’s Hospital Medical 
Center; Department of Pediatrics, 
College of Medicine, University of 
Cincinnati, Cincinnati, Ohio, USA) 
during Wednesday’s session exploring 
different methods of characterizing 
the variable immune response 
exhibited by sepsis patients.

The approach, Professor 
Wong explained, involves mi-
croarray-based whole genome 
expression profiling based on 
whole blood-derived mRNA, 
from which differently-regu-
lated genes can be identified. 
Then, unsupervised hierarchical 
cluster analysis (i.e. agnostic to 
patients’ clinical characteristics) 
identifies subgroups based on genetic 
commonalities. Subgroups can then 
be investigated with respect to cor-

relation with clinical outcome and 
comorbidities, and validated in other 
cohorts of patients.

The identification of subgroups 
with biological commonalities is 
important, explained Professor Wong, 
because it could generate new in-
sights into the pathogenesis of sepsis, 
as well as creating opportunities for a 
precision medicine approach to enable 
targeted therapeutic intervention.

Professor Wong discussed the 
work of four independent research 
groups who have recently reported 
and validated gene-expressed based 
subgroups of sepsis. These studies 
reveal a common theme of immune 
dysfunction and in particular adaptive 
immunity, all reporting associations 
with subgroup membership and risk 
of mortality.

First, Professor Wong discussed the 
work of Davenport et al. (2016)1, who 
studied adults with sepsis secondary 
to community acquired pneumonia in 
an unsupervised analysis of transcrip-
tomics across multiple datasets. The 
group identified two distinct sepsis 
response signatures (denoted SRS1 
and SRS2 by the authors).

“The SRS1 group has features of 
immune suppression,” said Professor 
Wong, “Meaning that there are gene 
expression patterns consistent with 
endotoxin tolerance, T-cell exhaus-
tion and decreased expression of 

human leukocyte antigen (HLA) class 
II molecules. Consistently in validation 
and also in this initial report, patients 
allocated to SRS1 seem to have a 
higher mortality – in this case at 14 
days. Very recently, they reported 
that patients who are allocated to 
SRS2 who receive corticosteroids have 
greater mortality.”

He then turned to more recently 
published work by Scicluna et al. 
(2017)2, a prospective observational 
cohort study of sepsis patients. Four 
molecular endotypes for sepsis were 
identified, designated Mars1–4. 
“Mars1 was characterized by de-
creased expression of genes corre-
sponding to both innate and adaptive 
immunity and this group had a higher 
level of mortality,” summarized Pro-
fessor Wong.

In Sweeney et al. (2018)3, data 
from 14 bacterial sepsis transcriptomic 
datasets from eight different countries 
were pooled, with cluster analysis 
identifying three subtypes. “[Sweeney 
et al.] collated and catalogued all 
publically available transcriptomic 
data – adult, pediatric, neonatal,” 
said Professor Wong. “They came up 
with three groups – inflammopathic, 
adaptive and coagulopathic – and 
those terms reflect what the gene 
expression patterns infer for those 
subgroups of patients. They found 
that the coagulopathic group had 
higher mortality compared to the 
other two groups.”

The fourth study was conducted 

by Professor Wong and colleagues 
(Wong et al., 2015)4 in children under 
ten years of age with septic shock. 
Two subgroups were identified (‘en-
dotypes A/B), with endotype A being 
associated with repression of genes 
corresponding to adaptive immunity 
and glucocorticoid receptor signal-
ing. “Consistently, we have found 
that kids that are endotype A have 
a higher mortality and higher organ 
failure burden. We consistently found 
that by giving these kids corticoster-
oids they have increased mortality. So 
this is a subgroup that perhaps should 
not be getting corticosteroids.”

One important concept central 
to these investigations is predictive 
enrichment, as described in Wong 
et al. (2016)5. While associations be-
tween patient outcomes and clustered 
subgroups were identified in the four 
aforementioned studies, the main 
goal, Professor Wong stressed, is the 
identification of biological common-
alities that define these subgroups. 
“Perhaps the differences in outcome 
are maybe strengthening the clinical 
relevance of the subgroups, and it cer-
tainly makes reviewers more excited 
about it. But the point is that that is 
not the main goal of this subgrouping 
based on gene expression.”

Relating these findings to a grow-
ing interest in immune-enhancing 
therapies in sepsis, he continued: 
“[These four studies] all describe a 
subgroup of gene expression pat-
terns corresponding to the adaptive 
immune system. If that is true, I think 
that is important; right now there 
are a lot of people talking about 
using immune-enhancing therapies 
such as interleukin-7 (IL-7) and anti-
programmed cell death 1 (PD1) strate-
gies, checkpoint inhibitors, and so 
forth. If these subgroups are true – if 
they really do exist, one could imagine 
how these therapies are going to 
act differently or behave differently 
depending on group assignment.

“But remember: all of these sub-
groups are based on gene expression. 
Immune dysfunction or alterations 
are inferred based on gene expression 
patterns [rather than shown directly]. 
They all show an association between 
subgroup membership and outcome.”

Professor Wong highlighted 
ongoing work addressing whether 
the genetically-defined subgroups 
identified in different studies show 
any commonalities6.
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“My bias is that we 
are all describing the 
same thing, with some 
confounders of age 
and comorbidity.”
Hector Wong
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In concluding his talk, Professor 
Wong opined on what the next steps 
might be in harmonizing data from 
different subclassification methods. 
“[We need to] come up with some 
sort of consensus clustering,” he said.

“And there is a great predicate 
for this, in work from the colorectal 
cancer world [Guinney et al., 20157]. 
In this work, there were five or six dif-
ferent molecular subtype classifications 
from six different groups. These inves-
tigative groups collaborated and were 
able to come up with a very beautiful 

paper – and more importantly, a con-
sensus for classification of colorectal 
cancer. I think this is something that 
we can also do in our field, and we 
are trying to get to that place.”

At this point, he said, it is unclear 
whether the four groups of sepsis 
investigators are describing the same 
phenomena (albeit via different gene 
signatures): “My bias is that we are all 
describing the same thing, with some 
confounders of age and comorbidity. 
I think we are all getting to the same 
place through different paths.”
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Battling with ‘fake news’ in sepsis

O n Wednesday at ISICEM, Mervyn Singer 
(University College London, UK) took on 
the fake news that surrounds sepsis inci-

dence, mortality and management. From inflated 
figures, misinterpreted datasets to downright 
incorrect reports, driving forces such as cod-
ing practices, incentivized quality improvement 
schemes, financial penalties, and peer-to-peer 
pressures were all laid bare.

“Sepsis has had a much higher profile in recent 
years. It’s appearing much more in the mass media, 
and doctors have been pressured to throw antibi-
otics at the problem,” said Professor Singer in an 
interview with ISICEM News.

He added that while perhaps there was an ele-
ment of under-recognition of sepsis 10 years ago, 
certainly now there is over-recognition.

Coding seems to be a primary driving force, he 
continued: “Hospitals code their pa-
tients on discharge with the condition 
that they came in with. The downside 
is you are relying on the quality of the 
person assigning the code. Unfortu-
nately, there is an important extrinsic 
force at work: money.

“What has happened in the U.S., 
and now in the UK, is that we are 
seeing increased reimbursement for pa-
tients with a code of sepsis. As a result, 
there has been a sudden and dramatic 
increase in the number of patients so 
coded. It has been artificially driven by 
financial incentivization. Hospitals want money: in 
the UK the tariff can be 70% higher if you identify 
the same identical patient as having ‘sepsis’ rather 
than, say, ‘pneumonia’.”

By way of example, Professor Singer showed 
data from the UK’s National Health Service (NHS) 
in which the total number of patients coded over 
the last six or seven years with sepsis has increased 
by more than 40%. “The total number of deaths 
has gone up roughly 15–20%, however because 
of this huge increase in denominator there is a 
seemingly gratifying drop in mortality rate” said 
Professor Singer.

He expanded on this aspect: “Examined in isola-

tion, we can say ‘Oh look, aren’t we doing well. 
The mortality rate has come down’. However, we 
need to factor in this huge increase in denomina-
tor, and to correct for the patient’s severity. If you 
include many patients who are less sick, and badge 
them as ‘sepsis’, you will generate better survival 
rates, even though more people are dying overall.”

“We have no clear view on incidence and 
mortality because the goalposts keep changing,” 
he said.

Another important thread, continued Professor 
Singer, is to question just how many reported sepsis 
deaths are reversible? “Once again, looking at NHS 
England data – and I’ve seen very similar data from 

Germany and the U.S. –  77.5% of coded deaths 
occur in people aged 75 or above. It is reasonable 
to assume that this cohort likely has huge levels 
of frailty and severe underlying comorbidities such 
as dementia, COPD, heart failure, cancer etc. And 
many of the patients under 75 who died are also 
likely to have cancer, alcohol-induced liver cirrhosis, 
and so forth. So a key question is how many 
patients have modifiable outcomes, or indeed want 
aggressive interventions?”

Rhee et al.1 explored that very question in their 
recent paper, focusing on 568 patients who died in 
hospital or were discharged to hospice care. Sepsis 
was adjudged to be present in 300 and the immedi-
ate cause of death in 198. The authors determined 
that ‘only 11 sepsis-associated deaths (3.7%) were 
judged definitely or moderately likely preventable 
while another 25 sepsis-associated deaths (8.3%) 
were considered possibly preventable’.

Commenting on the results, Professor Singer 
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“Sepsis has had a much higher 
profile in recent years. It has been 
in the newspapers a lot, and 
doctors have been pressured to 
throw antibiotics at the problem.”
Mervyn Singer
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said: “So while there is this notion that we can save 
thousands of lives by diving straight in with huge 
numbers of antibiotics and other interventions, real-
istically, many – if not most – of these people are at 
the end of their lives for other reasons.”

It follows that the concept of every hour of 
delayed antibiotics having 
an impact on survival should 
also be scrutinized. “That 
concept is predicated on 
heavy statistical adjustments 
of retrospective databases 
that lack crucial data and 
thus do not account for 
important confounders,” 
said Professor Singer. “Every 
prospective study I’m aware 
of that’s looked at early anti-
biotic use hasn’t been able to 
demonstrate an outcome difference,  and there are 
some large randomized trials (by patient or center) 
within that. For example, Alam et al.2 recently exam-
ined the impact of pre-hospital antibiotics in 2,672 
Dutch patients with suspected infection and found 
no survival benefit, regardless of illness severity.

“I’m absolutely not saying we should delay giv-
ing a patient antibiotics, especially when bacterial 
infection is obvious and, in particular, when the 
patient is critically ill and on a rapid deterioration 
trajectory. However, is this a hugely modifiable ef-
fect, and does every hour count? I think there is a 
lot of fake news here too. The purported benefit in 
the retrospective database analyses can be readily 
challenged by delving deeper into these papers 
where many clinical plausibility issues jump out.”

He added that many studies indicate that up to 
40% of patients initially badged as being “sep-
tic” turn out to definitely or probably not have an 
infection. Thus rushing in with antibiotics will offer 
no benefit to these cases and can only cause harm, 
including the growth of antimicrobial resistance 

(notwithstanding direct toxicities to the patient).
A core issue is the pressure faced by hospitals 

and individual clinicians to follow mandates and 
bundles that are not always in line with the instincts 
of the physician at the bedside. Are people afraid to 
deviate from such guidance? “Yes, and it is a huge 
challenge,” said Professor Singer. “Junior doctors 

have told me that they’ve 
been reported by emer-
gency room nurses for not 
prescribing antibiotics within 
an hour. Senior doctors 
likewise have been chastised 
by their hospital administra-
tors. There are swathes of 
doctors being forced to give 
antibiotics against their bet-
ter judgement.”

Initiatives such as the 
New York State Mandate, or 

CQUINs (Commissioning for Quality and Innova-
tion) in the UK 3 play a key role in driving practice 
change, explained Professor Singer. “The CQUIN 
system, introduced in 2009, stipulates that a pro-
portion of healthcare providers’ income is condi-
tional, only received after demonstrating improve-
ments in quality and innovation in specified areas of 
patient care.”

But the message is somewhat muddled, said 
Professor Singer: “A recent CQUIN covers sepsis. On 
the one hand the CQUIN pushes hospitals to give 
antibiotics within an hour of diagnosis, but on the 
other it incentivizes hospitals to reduce antibiotic 
use. In the first year after introduction antibiotic use 
rose 21% in English emergency departments, yet 
no clear mortality benefit has been demonstrated.

“That’s why my plea is to have a balanced look 
at how we give these treatments, rather than get 
carried away with the hype. What impact do our 
interventions really have? Both benefit and harm? 
We want to select the interventions, and their 
delivery, that give the best outcomes. The Surviving 

Sepsis Campaign and other well-meaning bodies 
are perhaps over-proselytizing without necessarily 
acknowledging the possible harms. Unfortunately, 
the ‘Twitter generation’ just get a headline and an 
evangelistic message; few scratch below the surface 
and actually interrogate the data carefully.”

Other cautionary tales, such as that from 
Klompas et al.4 echo that current sepsis mandates 
are overly prescriptive, and some aspects may 
be harmful.

Offering his take-home messages, Professor 
Singer first underlined the importance of more 
rigorous epidemiology, hoping to avoid misleading 
conclusions from surfacing. To underline this point, 
he referred to another study by Rhee et al. 5 which 
examined the incidence and trends of sepsis in U.S. 
hospitals using clinical versus claims data from 2009 
to 2014. The retrospective cohort study included 
7,801,624 adult hospitalizations, and found that, 
‘in contrast to claims-based analyses, neither the 
incidence of sepsis nor the combined outcome of 
death or discharge to hospice changed significantly 
between 2009–2014.’

“Essentially, according to coding, the incidence 
of sepsis went up by 50% in hospitals, yet when 
you examine the clinical data, there was virtually no 
change,” said Professor Singer. “Again, because of 
this huge rise in denominator, the [coded] mortality 
fell, whereas the clinical data show no difference.”
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CENTER-TBI tackles traumatic brain injury head-on

T raumatic brain injury (TBI) will 
be explored in great detail 
today by David K. Menon, 

Co-chairman of the Collaborative 
European NeuroTrauma Effectiveness 
Research in Traumatic Brain Injury 
(CENTER-TBI), a €30-million project 
encompassing 22 countries and over 
60 centers. Head of the Division of 
Anesthesia at the University of Cam-
bridge, UK and honorary consultant 
at the Neurosciences Critical Care Unit 
based at Cambridge’s Addenbrooke’s 
Hospital, Professor Menon will talk 
about the fascinating research led by 

CENTER-TBI, a project encompassing 
just under 5,000 patients with TBI 
across the European Union.

“What CENTER-TBI is aiming to do 
is collect detailed clinical, neuro-
imaging and biomarker data, and 
acquire long term clinical outcome, to 
address a number of factors in TBI,” 
he explained. “CENTER-TBI aims to 
understand the disease further by 
dividing people up into groups so 
that we no longer use a one-size-fits-
none policy.”

CENTER-TBI is addressing four 
main themes. The first is to better 

identify groups of patients who have 
similar sensitivities and responses 
to treatment (endotypes), in order 
to promote precision medicine. 
“Currently clinicians treat TBI based 
on clinical severity and appearances 
on CT scans, both of which provide 
imperfect characterization of type and 
severity of injury,” he said.

Furthermore, little account is taken 
of comorbidities, which become more 
important with increasing patient 
age or the specifics of host response, 
as characterized by genotype. “The 
expectation is that the integration of 

data from better clinical characteriza-
tion, advanced neuroimaging (includ-
ing MRI), blood biomarker measure-
ment, and genotyping could allow 
us to characterize patients better in 
terms of disease course and response 
to treatment, and hence facilitate 
matching of patients to treatment,” 
said Professor Menon.

The second theme is compara-
tive effectiveness research (CER), to 
determine the benefits of current 
and new treatments. “We have to 
recognize that randomized clinical 
trials (RCTs) have largely failed in TBI,” 
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“There are swathes of 
doctors saying they are 
being forced to give 
antibiotics against their 
better judgement.”
Mervyn Singer

Battling with ‘fake news’ in sepsis
Continued from page 3
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stressed Professor Menon, adding that 
industry has spent upwards of $5-bil-
lion trying to find new treatments. In 
addition, there are large variations in 
outcomes between treatment centers 
which suggests management strate-
gies do vary in effectiveness. “So, for 
example, what if we could compare 
centers to see which controls intracra-
nial pressure or optimizes physiology 
better?” he said.

“The comparison of different 
treatments (or overall management 
strategies) could allow us to identify 
best practice in a real world setting 
and provide evidence that is comple-
mentary to RCTs.”

Thirdly, said Professor Menon, 
in addition to working towards a 
patho-anatomical and mechanistic 
patient classification system to enable 
targeted therapies, we need more 
complete assessments of outcome. 
Today, most patients are classified 
according to the Glasgow Outcome 
Scale – extended (GOSE), a global 
scale for functional outcome that 
rates patient status into one of eight 
categories: Deceased, Vegetative 
State, Upper and Lower Severe Dis-
ability, Upper and Lower Moderate 
Disability, or Upper and Lower Good 
Outcome. “The problem is, the 
categories don’t always reflect what 
patients think are their own out-
comes, and they are relatively crude,” 
explained Professor Menon.

“If there is movement within any 
one of those grades, it can cause 
substantial differences in outcomes 
but we don’t pick those up.”

So instead of just functional capac-
ity, perhaps other factors such as qual-
ity of life could be added to a new 
kind of system, he continued. “The 
fact is that up to 30% of TBI patients 
suffer from depression. There may 
also be subtle cognitive deficits but 
neither of these aspects, nor the abil-
ity to reintegrate into society, is taken 
to into account within the existing 
outcome categorization system,“ he 
said. “We need to look at these kinds 

of elements in an integrated way.
“A composite and multidimen-

sional outcome assessment tool – one 
which also includes psychological 
health, cognitive function and quality 
of life – could better characterize 
TBI outcomes.”

The fourth theme will look specifi-
cally at more accurate prognostica-
tion. Professor Menon cautioned that 
there is a fundamental problem with 

today’s prognostic outcome 
models for TBI, which are 
different from those prognos-
tication models used in critical 
care. “These are good as far 
as they go but they really have 
many shortcomings, and we 
only see well under a half of 
variance explained,” he said.

The most common tool 
available for prognostication 
is the IMPACT prognostic 
scheme, he said, but this 
explains only 35% of variation 
outcome. “We could do much 

better if we could reduce uncer-
tainty about expected outcome,” 
he explained.

With better prognostic prediction, 
clinicians could understand resource 
allocation and advise families better; 
there could be improvements in 
comparative audit between centers 
– since more accurate prognostica-
tion will improve risk adjustment and 
allow fairer comparisons of units 

based on case-mix. Most importantly, 
patients and families could have a 
better feel for the expected outcome 
too. “It is not perfect right now and 
we have a great deal of imprecision 
in what we tell families is likely to 
happen to patients,” said Profes-
sor Menon.

Good prognostication would 
permit the comparison of expected 
against observed outcome – which 
would be valuable for research stud-
ies. For example, Professor Menon 
points out that conventional analysis 
of trials which examines outcomes 
on either side of a single functional 
dichotomization endpoint can be 
insensitive, as the dichotomization 
threshold may not be appropriate for 

all patients. Better characterization of 
an expected outcome may contrib-
ute to trials by determining whether 
the interventions are better than the 
expected prognosis. “If you look at 
patient outcomes on a case-by-case 
patient basis and see whether the 
observed outcome is better than they 
thought, this increases the sensitiv-
ity of the trial substantially,” he said. 
“Allowing better implementation of 
approaches, such as sliding dichotomy 
or proportional odds models, could re-
duce the required sample size by 25% 
and increase the power by something 
like 25%.”

Within these four themes, 
CENTER-TBI is leading several studies, 
including an ongoing genetic study in 

collaboration with a sister study in the 
U.S., looking at 7,000 patients with 
TBI. “We are looking at genetic vari-
ations and the impact on outcomes,” 
said Professor Menon. “It is an exam-
ple of how we could be able to enrich 
prognostication and also precision 
medicine. Similarly, we have bio-
marker data across the two studies, 
for 5,000 patients, that is being used 
to enrich prognosis information.”

Looking to the future, it is clear 
that CENTER-TBI may therefore ulti-
mately address multiple factors in TBI, 
concluded Professor Menon. “Impor-
tantly we should be able to get well 
above 50% of variance explained, 
and to have prognostic models 
improved so we can communicate 
with families, improve the quality and 
power of the trials to allow us to find 
targets, and potentially understand 
this widespread disease process a 
little better.”

More information on CENTER-TBI can 
be found at www.center-tbi.eu
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“The comparison of different treatments 
(or overall management strategies) could 
allow us to identify best practice in a real 
world setting and provide evidence that is 
complementary to RCTs.”
David K. Menon

“CENTER-TBI aims to 
understand the disease 
further by dividing 
people up into groups 
so that we no longer 
use a one-size-fits-
none policy.” 
David K. Menon
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ECMO: practical aspects Copper Hall Friday 10:30

Withdrawing and withholding life support:  
how it’s different and how it’s the same

D uring this morning’s ses-
sion on practical aspects of 
extracorporeal membrane 

oxygenation (ECMO), J. Randall Curtis 
(Cambia Palliative Care Center of 
Excellence at UW Medicine; A. Bruce 
Montgomery – American Lung Asso-
ciation Endowed Chair in Pulmonary 
and Critical Care Medicine, Harbor-
view Medical Center, University of 
Washington, USA) discusses the simi-
larities and differences of withdrawing 
and withholding life support.

While these two phenomena are 
not the same, he told ISICEM News, 
they are each ethically permissible 
within the right circumstances. 
Moreover, the ability to do both well 
is extremely important for high qual-
ity care.

In a recent editorial, Tonelli and 
Curtis (2018) describe that both 
withdrawing and withholding are 
necessary practices, and that clinicians 
should be encouraged to confront 
and explore them with colleagues and 
experts. They emphasis too that deci-
sions surrounding life support should 
never be routine, with the 
paramount task of the cli-
nician being to “do right” 
by the patient.1

“It is important to 
acknowledge and address 
the fact that withholding 
and withdrawing ‘feel’ 
different in important 
ways to patients, family 
members, and clinicians,” 
Dr. Curtis commented 
ahead of the session.

ICU palliative care 
interventions have been 
successful in critically ill patients, 
he added, and offer opportunity to 
improve care for patients receiv-
ing ECMO, with some key lessons 
learned from prior studies2. Dr. Curtis 
specified that integrative approaches 
focusing on improving palliative care 
skills of ICU clinicians must be adapt-
ed to each ICU. Further, consultative 
approaches using palliative care spe-
cialists must integrate the palliative 
care team with the ICU team. ECMO 
can be viewed as a ‘time-limited trial’ 
as a way to improve communication 
with and support for family members. 
And, he said, although the time-
limited trial can be a useful tool for 
communicating with family members, 
it can be misused if it overly rigid 
or proscriptive.

In reference to the notion that 
end-of-life care practices are associ-
ated with clinician burnout, as well as 
with patient and family satisfaction2, 
Dr. Curtis elaborated on the main 
issues that clinicians could and should 
bear in mind – particularly with re-
spect to the fact that there will never 
be a ‘one size fits all’ solution in life 
support practices due to variability in 
factors such as (for example) resources 
and culture between regions, centers 
and intensivists: “I think that clinicians 
caring for patients on ECMO – or for 
whom ECMO is being considered – 
need to carefully assess the patients’ 
prognosis for quantity and quality 
of life and the known burden of 
the treatment.

“[They need to] have open, care-

ful, and supportive discussions 
with patients (if able) and 
family members to explore the 
patient’s values, goals and pref-
erences and put those values, 
goals, and preferences into 
the context of the decisions 
being made.

“I think that ICU clinicians 
need to have basic palliative 
care skills in order to have 

these discussions and to support 
patients and family members and, 
then to assess whether there are 
additional palliative care needs that 
would benefit from specialty palliative 
care consultation.”

Some case examples of ethical di-
lemmas surrounding the use of ECMO 

are described in Abrams et al. (2014)3. 
Indeed, in discussing its appropriate 
initiation and management, the paper 
refers to the impact of the 2009 CE-
SAR trial4 results, which evaluated the 
use of venovenous ECMO for severe 
hypoxemic respiratory failure. Of 
course, investigations have continued 
since then with the recent emer-
gence of results from the EOLIA trial 
(Combes et al., 2018)5, and Dr. Curtis 
touched upon its significance in his 
concluding remarks: “I would say that 
this is still very controversial. Although 
the CESAR trial showed benefit of 
the intervention, the intervention was 
transfer to an ECMO center more 
than ECMO. The role that ECMO 
played (versus the expertise at the 
center) is not clear.

“Although EOLIA was stopped 
early for ‘futility’, there was a trend 
toward some sign of benefit; a 
subsequent Bayesian analysis of the 
EOLIA data that was later published 
in JAMA argued that EOLIA was in 
fact positive showing benefit from 
ECMO6. I believe that this question 
can be answered, but will require ad-
ditional studies.”

Dr. Curtis speaks during the session, 
‘ECMO: practical aspects’, taking place 
in Copper Hall from 10:30 to 12:30 
this morning.
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“ICU clinicians 
need to have 
basic palliative 
care skills.”
J. Randall Curtis

“It is important to acknowledge 
and address the fact that 
withholding and withdrawing 
‘feel’ different in important 
ways to patients, family 
members, and clinicians.”
J. Randall Curtis
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Extracorporeal CO2 removal (ECCO2R) Salle M (Bozar) Thursday 15:35

SUPERNOVA trial set to make big bang in ECCO2 removal

T he lowdown on extracorporeal 
carbon dioxide removal (EC-
CO2R) as a supportive measure 

in superprotective lung ventilation 
was put forth on Thursday, with the 
audience hearing upcoming plans for 
a key randomized trial.

“The available data on the clinical 
use of CO2 removal in patients with 
acute respiratory distress syndrome 
[ARDS] are restricted to small numbers 
and single centers, so we don’t know 
the picture in a real-life context,” 
remarked V. Marco Ranieri (Univer-
sity of Bologna, Italy), speaking to 
ISICEM News.

Therefore, he added, the SUPER-
NOVA multicenter, phase II interna-
tional study was designed to assess 
– on a larger scale – the feasibility 
and safety of the use of ECCO2R to 
facilitate a superprotective ventilatory 
strategy in ARDS patients.1 Close to 
100 patients across sites in Europe 
and Canada were included, and all 
of the available ECCO2R strategies 
available at the start of the study 
were included.

The conclusion, relayed Professor 
Ranieri, was proven feasibility of the 
use of ECCO2R to allow a super-
protective ventilatory strategy, with 
almost 90% of the patients reaching 
the target of a superprotective ventila-
tory strategy without running into the 
problems of respiratory acidosis.

“However, we observed a 
substantial number of side effects, 
mostly related to the technology, and 
none of them really had a substantial 
impact on the clinical management 
of the patients. But still there were a 
significant number … so we could not 
say it is safe, only feasible.”

While device-specific insights were 
not a key focus of his presentation, 
Professor Ranieri did allude to the 
higher-flow extraction devices (1000 

ml/min, complete with larger gas 
exchangers) as having more evidence 
of success, and seemingly fewer 
technical problems. “The bigger the 
better,” he said.

He added: “What I think is im-
portant to stress is that the study did 
not just test the feasibility of ECCO2R 
removal. The study tested the feasibil-
ity of a superprotective ventilatory 
strategy, supported by the use of 
ECCO2R removal.”

With sights now set on a ran-
domized controlled trial (RCT), or 
SUPERNOVA 2 as Professor Ranieri 
calls it, data from the first SUPER-
NOVA study will be used to estimate 
an enrichment strategy that may be 
required to enable such an RCT. “We 
are estimating what are the physi-
ological criteria that can help us to 
select the patient population that has 
the highest chance to provide optimal 
signal-to-noise ratio,” he said. “We 
will be able to identify the patients 
who have the highest chance of being 
able to respond to the intervention.”

Harking back to the safety issues 
seen in the first study, Profes-
sor Ranieri stressed that con-
tinued and rapid development 
of ECCO2R devices is also 
solving a number of technical 
issues along the way. “We 
have (and will have more) 
devices that can be accessible 
not just to the ‘super’ ICU, 
but to conventional, standard 
ICUs,” he said.

“The issue at hand is not 
the use of extracorporeal support, 
it is the level of knowledge respira-
tory physiologists require in order to 
implement a superprotective ventila-
tory strategy – e.g. compliance, dead 
space, respiratory mechanics etc.”

Turning back to SUPERNOVA 2, he 
continued: “Now we need to evolve 

to the SUPERNOVA RCT using the in-
formation that we have acquired from 
the SUPERNOVA feasibility study. The 
difference between the previous study 
SUPERNOVA 2 is that in the latter we 
will select patients based on strict and 
validated physiological algorithms in 
order to optimise the sample size and 

provide the optimal signal-to-noise 
ratio for the experiment.” This will 
hopefully be the major contribution of 
SUPERNOVA 2, he added.

“With the SUPERNOVA 2 data 
we will be able to make a clear step 
forward,” he said in closing.
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End-of-life care is an exercise in understanding

V ictoria Metaxa is a critical care 
consultant at King’s College 
Hospital in London, UK – a 

large, busy, tertiary hospital where 
approximately 100 deaths happen per 
month, a third being in the ICU. “I 
think every intensivist is haunted by 
the idea of the death they provide for 
their patients,” she told ISICEM News.

“As a member of the ethics sec-
tion of the European Intensive Care 
Society and the ethics committee at 
the hospital. I have ample opportunity 
to be involved in discussions about 
the notion of a so-called ‘good death’ 
and what it signifies for different 
people.” Indeed, Dr. Metaxa is also 
completing her MSc on Medical Ethics 
and Palliative Care, which has been 
a real eye opener on the subject, 
she added.

Dr. Metaxa plans to present what 
is considered “a good death” in pub-
lished literature. “It is impossible to 
provide a blanket definition of a good 
death,” she said. “The perception of 
death changes according to the point 
in time and the society one is in, the 
cultural and religious background, 
previous experiences and even the 
point of view.1”

She added: “Patients, family 
members, physicians and nurses have 
different ideas about what constitutes 
a good, dignified death.”

And, Dr. Metaxa plans to talk 
about the evolution in the way that 
death is viewed. “There is a trans-
formation of the concept of death: 
from an integral part of one’s life, 
something to be expected, accepted 
and even celebrated, to an event 
that is feared, denied and avoided,” 
she said.

Dr. Metaxa went on to stress that 
several studies have exemplified the 
value of being in control of one’s own 
death. “People do not want to feel 
pain; they want to be free from fear 
and anxiety,” she underlined. “Dying 
with dignity and at home 
is a quality indicator of 
the dying process in many 
countries of the West-
ern world.”

However, the vast 
majority of these studies 
have been carried out in 
the U.S. or Europe, and 
the non-Western perspec-
tive is different2, she said: 
“The need for knowledge, 
understanding and control 
of one’s death is not ranked 
as highly in other regions, 

whereas aspects related to religion 
and family security become more 
important. Being aware of these dif-
ferences is paramount when discuss-
ing the limitations of life-sustaining 
treatment with patients and families.”

One could argue that there has 
been a move away from one-size-fits-
all paradigm in medicine in general, 
and in critical care this might be 
particularly apparent, said Dr. Metaxa. 
“We know now that there is no 
magic bullet for sepsis, ideal fluid for 
resuscitation, or optimal ventilation 
strategy,” she said. “I believe this 
should be carried on to the dying pro-

cess. We as intensivists need 
to realize that our patients 
and families have different 
expectations when it comes 
to dying. Some of these expectations 
can be realized and some of them 
cannot, but nonetheless the dogma 
of what is dignity in death should 
be challenged.”

Dr. Metaxa cited a definition 
produced by the Institute of Medicine 
(1997). It said that a good death is 
“one that is: free from avoidable 
distress and suffering for patients, 
families, and caregivers; in general 
accord with patients’ and families’ 

wishes; and reasonably con-
sistent with clinical, cultural, 
and ethical standards.”3

But in a multi-cultural, 
multi-religious society, this 
definition is quite simplis-
tic and inadequate when 
doctors try to follow it at 
the bedside, she said. “The 
discrepancy results in conflict 
and feelings of anger and 
helplessness for the family 
but also frustration and moral 
distress for the healthcare 
professional – not a good 

combination,” she cautioned.
That’s why Dr. Metaxa would like 

to see more long-reaching studies. 
For instance, a study could fol-
low laypeople and health providers 
throughout the various stages of their 
life – from youth, parenthood, career, 
bereavement to maturity – in order 
to observe how their views on death 
change. “A study like this would be 
enlightening and probably teach us 
that perceptions change, not only 
as you move around the world, but 
also as you move through your own 
life,” she explained. “It will expose 
the whole idea of having a recipe for 
a good death for what it is: impos-
sible.”

It’s essential to ensure that teach-
ing around death and dying (ethics, 
processes, cultural and religious 
differences) is incorporated within 
the curriculum of medical students 
and critical care trainees. “Apart from 

ensuring that, I don’t think there is 
much else we can do,” she explained. 
“To address a problem, one needs to 
acknowledge it exists first.”

In conclusion, Dr. Metaxa para-
phrased Rev. Dr. Geoff Walters, Head 
of Spiritual Care Services at Pilgrim 
Hospices in the UK. “Instead of 
searching for the meaning of a good 
death, we’d do better to accept one’s 
right to die in one’s own way, in one’s 
own style, which may well include the 
elements of protest, complaint and 
awkwardness, perhaps with humor, 
perhaps with curses, without all the 
problems necessarily being resolved 
or all the relationships restored – but 
with integrity and honesty,” she said.
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“It is impossible to 
provide a blanket 
definition of a 
good death.”
Victoria Metaxa

“The discrepancy results in 
conflict and feelings of anger 
and helplessness for the 
family but also frustration 
and moral distress for the 
healthcare professional – not a 
good combination.”
Victoria Metaxa
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Combined team approach for urgent 
endotracheal intubation
E ffective fostering of the combined team 

approach for urgent endotracheal intubation 
was discussed by Paul Mayo (Hofstra North-

well School of Medicine, New Hyde Park, NY, USA), 
during a session focused on airway challenges.

Central to Dr. Mayo’s talk was the notion that 
the successful insertion of the endotracheal tube 
is secondary to the entire procedural leading up to 
that event. As such, he demonstrated the effective-
ness of a systematic approach to team training 
through the use of simulation.

Last year, the new guidelines for the manage-
ment of tracheal intubation in critically ill adults 
were released as part of the 4th National Audit 
Project of the Royal College of Anaesthetists and 
Difficult Airway Society (NAP4)1. Herein, a lack 
of systematic approach to responding to difficult 
airway patients in an emergency is noted as a major 
factor in adverse patient outcomes.

Part of the issue, Dr. Mayo explained to ISICEM 
News, is the tendency towards reporting the 
duration of time and number of passes required 
to insert the endotracheal tube and, rather than 
report the process that allows this to be done safely. 
“There is focus on insertion of the endotracheal 
tube rather on the entire process. But the question 
of ‘Did they get the tube in?’ is a secondary goal; 
the primary goal is to set up a process that allows 
that to happen every time safely.

“There are complications related to airway 
insertion, but even the more important complica-
tions relate to whether the patient had low blood 
pressure, did they become bradycardic or dysrhyth-
mic, did they desaturate, were there 
problems related to aspiration, etc. All 
of these things are equally if not more 
important than getting the tube in. 
The tube eventually gets in with every 
patient. But was it done in the context 
of complete safety and maintenance 
of physiological function during the 
entire process?”

Lessons can be drawn, Dr. Mayo 
noted, from the airline industry, where 
whole hierarchical systems of proce-
dural function are tightly regulated 
to ensure the safety of a momentary 
event – namely, that a plane leaves the ground safe-
ly. In the military too, a systematic approach is taken 
in planning for high-risk, low-frequency events. 
As such, all of these methods can be adopted into 
areas of critical care, including airway management.

Describing what such an approach consists of, 
Dr. Mayo said: “There are certain things that are 
very standard; for example, crew resource manage-
ment, a very well organized mandatory checklist, 
maintenance of situational awareness. Each of 
these have some subcomponents to them, and 
they combine into a combined team approach to 
airway management.”

In 2011, Dr. Mayo and others published a study 
of quality analysis and improvement in the context 

of airway management and crew resource manage-
ment, in which inexperienced junior fellows were 
trained intensively using a scenario-based comput-
erized patient simulator, to improve mechanical 
skills of intubation and team leadership2. Today, 
he will present more recent data on this topic (cur-
rently under review for publication).

“It is well established in the literature that if 
you train a team on a simulator, then test them 
on a simulator, they do really well. What has not 
really been demonstrated for airway manage-
ment is the transfer of these simulator skills to the 
patient arena.”

Dr. Mayo’s group carried out this study by use 
of lightweight GoPro cameras mounted onto the 
head or chest of pulmonary/critical medicine fellows 
during intubation in the settings of simulation and 
first-time real-life intubation. “After about 18 hours 
of small group training, we tested them on a simu-
lator and they were perfect – like good-natured 
robots! In the first intubation sequence that they 
performed on a patient, the GoPro allowed us to 
see everything in terms of whether they were able 
to execute a complex checklist, whether they used 
crew resource management, strategy, command 
voice, situation awareness, etc. You also see the 
intubation. It is really fascinating to score these. 
Also, the scorers do [not] have personal relation-
ship to the fellows, who are scored offline from the 
video record.

“The results were exactly as you would 
expect...I think this will encourage teams to use 
simulation training for this and a lot of other 

things in critical care.”
Dr. Mayo concluded by reiterating the impor-

tance of meticulous reporting during endotracheal 
intubation as a means of identifying failure points 
and complications, and ultimately facilitating the 
improvement of airway management. While this 
can be challenging from the administrative (and in-
deed psychological) perspective, he said, it remains 
an important tool for iterative quality improvement. 
He cited the work of Samir Jaber (Centre Hospital-
ier Universitaire de Montpellier, CHU Montpellier, 
France), who in 2006 described the systematic 
reporting of complications associated with endotra-
cheal intubation in the ICU3. In doing so, he was 
able to improve process safety for this high risk/low 
frequency event.

“It took Jaber to step out and report the true 
complication rate, not just whether the endotra-
cheal tube went in (a secondary goal). That was a 
breakthrough for the field. Everyone needs to use 
the Jaber method and find out what is actually go-
ing on, rather than focusing on how fast the tube 
went in.”
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“In the first intubation sequence 
the [fellows] performed on 
a patient, the small body 
mounted video camera allowed 
us to objectively evaluate the 
performance of the team.”
Paul Mayo
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Head helmets: pros and cons

T he advantages and limita-
tions of head helmets for 
non-invasive ventilation were 

explored on Wednesday morning, 
with Giacomo Bellani (University of 
Milan-Bicocca, Monza, Italy) sharing 
his insights from a long career of 
helmet use.

“I very much like using helmets. 
I grew-up, as you say, using helmets 
for my patients and I think they are 
a very powerful tool,” Dr. Bellani 
told ISICEM News. “Having said 
that, I also have to agree that the 
face masks we are now working 
with are much, much better than 10 
years ago – the technology has been 
through major improvements.”

But there are still some issues 
which are inherent to the use of 
masks, continued Dr. Bellani. “They 
require pressure on a patient’s face, 
and with that comes the possibility of 
pain and discomfort. Also, it is impor-
tant to keep the period of application 
relatively short to avoid ulcers, and 
leaks can become quite a relevant 
problem as well. All of this 
means that, overall, the time 
that a nurse spends fixing 
and adjusting the mask is 
rather long.”

Another issue with the 
mask depends on the way 
it is used, said Dr. Bellani: 
“If it is not used connected 
to a ventilator, but just a 
free-flow system, then the 
performance of the mask is 
rather low; it is hard to keep 
the pressure constant be-
cause the system is very stiff, 
and there is no compliance.”

Moving on to discuss some of the 
key pros and cons of head helmets 
in more detail, Dr. Bellani began with 
perhaps the most important advan-
tage of the technology: prolonged, 
uninterrupted use. “Of everything I 
would say this is the most compelling 
argument in favor of helmets,” he 
said. “We have patients who stay in 
the helmet uninterrupted for maybe 
36 hours, or even more, and they 
don’t generally complain.

“Of course it is very personal: 
there is a little bit of noise, and some 
patients are a bit claustrophobic and 
do not tolerate helmets, but the num-
ber of patients who tolerate them is 
much higher than those who tolerate 
face masks.” Indeed, with masks, he 
stressed that in the beginning patients 
may find it tolerable to not be able 
to speak very well, and to have 

something permanently on their face, 
but it is with time that the situation 
becomes less and less tolerable.

Dr. Bellani also uses helmets 
in situations outside the ICU, for 
example in step-down units or an 
ambulance. Of course, such situ-
ations must be very carefully 
controlled, he emphasized. On 
the wards, for example, as long 
as nurses are properly trained, 
and monitoring is adequately 
maintained to ensure patients 
are doing well, there will not 
be any requirement to escalate 
patients to the ICU just to use 
the helmet. “But monitoring is 
crucial, and the more we step down 
in intensity from the ICU, the less 
this is guaranteed. That is something 
which makes people reluctant to 
use helmets outside of the ICU,” 

he added.
One of the key cons suggested 

for helmets is CO2 rebreathing, but 
Dr. Bellani is confident that this 
issue has been exaggerated. “It is 
something the helmets are blamed 
for, but it is important to note that 
the size will not impact the rebreath-
ing of CO2, only the amount of fresh 
gas that flows through the helmet,” 
he said. “In our own results we 
are actually learning that there is 
some substantial rebreathing with 
face masks as well, and I was quite 
surprised to see that.

“In any case, the design of the 
helmet is both a strength and a 
weakness at the same time. The large 
volume and the need for high gas 
flow rates is a strength, because you 

can use it with a free-flow system of 
oxygen or gas without a mechani-
cal ventilator, but at the same time 
because the volume is rather large, 
we have to ensure that we washout 
the CO2 properly so that the patient 
does not rebreathe.

“We have a rule of thumb that 
says you need to at least have 30–40 
liters per minute of gas flushing 
through the helmets. In practice it 
normally works. It drops the amount 
of inspired CO2, not to zero, but to 
around 1% which I think is accept-
able. Of course, normally when we 

are in the ICU we can use as 
much gas as we want, so we 
can go up to maybe 60 liters per 
minute, which brings the per-
centage of inhaled CO2 to zero.”

In terms of synchrony, Dr. Bel-
lani went on to stress that with 
a helmet you can use high-flow, 
but also free-flow CPAP, and 
synchrony will be there by defini-

tion. “And this is not the case with 
face masks connected to a ventilator,” 
he said.

“At the same time, if we really 
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“We have patients who 
stay in the helmet 
uninterrupted for maybe 
36 hours, or even more.” 
Giacomo Bellani

“The number of 
patients who tolerate 
[helmets] is much 
higher than those who 
tolerate face masks.”
Giacomo Bellani

Continued on page 12
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want to give the patient some pres-
sure support, because for example 
there is an exhaustion of the muscles, 
or the patient has an exacerbation 
of COPD, then the helmet is slow, 
because you need a lot of time to 
increase and decrease the pres-
sure. Here you might want to use a 
face mask.”

More generally, Dr. Bellani also 
commented on the inexpensive, 
one-size-fits-all nature of the helmet 
design. “Face masks are heavily 

dependent on the shape of the face, 
the size of the nose, beards – all 
those kinds of personal details. With 
helmets, the necks have different 
sizes, but more or less the same 
shape, so you just have to find the 
right shape, and honestly the time 
required to have the helmet sealed is 
much lower than the time required 
to seal face masks. It is much faster 
and nurses like it much better.”

So is there a bright future for hel-
mets? “Generally speaking I think so, 
but I have to say that the high-flow 

nasal cannula will be taking on part 
of the role which is currently staffed 
by helmets,” said Dr. Bellani. “That 
technology also delivers some PEEP – 
maybe it’s not as high – but it is even 
better tolerated by patients, and it 
is cheaper. So I have to say that we 
have many patients that we would 
have treated with helmets maybe 
three years ago, which we now are 
using high flow for.

“In terms of research in the 
future, we need to know more in 
ARDS. We need to understand more 

as to the general role of non-invasive 
ventilation. When patients can be 
treated generally with non-invasive 
ventilation, we use face masks and 
helmets. I think the big question we 
have to answer in the next five years 
or so will be which patients will ben-
efit most, and which patients would 
be harmed by non-invasive ventila-
tion.

“Having said that, if we decide to 
deliver non-invasive ventilation, the 
helmet is a very reasonable choice.”

Non-invasive ventilation and high-flow nasal oxygen 400 Hall Wednesday 08:00
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P059
Risk factors for sepsis 
in very old patients 
with community-
acquired pneumonia
Cristina Dominedò from 
Policlinico Agostino Gemelli in 
Rome, Italy and colleagues

P397
Is intranasal fentanyl so 
effective than parenteral 
morphine for managing 
acute post traumatic pain 
in adults?
Nour Elhouda Nouira and 
colleagues from Mongi 
Slim Academic Hospital, 
Tunis, Tunisia

P252
Glucocorticoid 
dimerization deficient 
mice display an aberrant 
metabolic response to 
endotoxic Shock
Tamara Merz and colleagues 
from Ulm University, 
Ulm, Germany

P148
Subjective right ventricle 
assessment in the critically 
ill vs objective measures
Sam Orde and colleagues 
from Sydney, Australia

Carlos Eduardo Bosso (second from left) 

with his grandmother and family

ISICEM 2019: Behind the posters

C arlos Eduardo Bosso from 
Brazil, who was presenting 
his poster ‘Clinical character-

istics of extremely elderly patients in a 
Brazilian cardiac intensive care unit’, 
shared his personal story with the 
audience: “My 92-year-old grand-
mother said it was her dream to see 
my presentation in Brussels”, he said, 
before revealing her to the crowd.

He joked: “And by coincidence, 
my poster is about elderly patients!”

What’s your story? Tweet us to tell us more: #ISICEM2019 #BehindMyPoster @ISICEM

Continued from page 10



Day 4 Friday 22 March 2019 ISICEM News 13

Emergency rescue teams come  
under fire from ‘fake news’

F ake news, based on unverified 
news reports, misinformation 
from public authorities and 

politicians seeking to make political 
capital out of emergency disasters 
can undermine public trust in emer-
gency services, ISICEM was warned 
this week.

Dr. Raed Arafat, Secretary of State, 
Ministry of Internal Affairs, Head 
of the Department for Emergency 
Situations in Bucharest, Romania 
cautioned that fake news was on the 
increase and was threat to frontline 
emergency workers putting them 
under more pressure. He told the 
congress: “Sometimes we even see 
politicians using emergency situations 
as a battlefield between each other, 
and as a result people lose trust in the 
emergency services.”

Dr. Arafat described in detail 
three examples of disaster situations 
where the rescue services had found 
themselves coming under fire from 
both the media and politicians in 
recent years – leading to resignations 
and other repercussions for those 
made scapegoats.

The first incident involved a plane 
crash carrying a Romanian transplant 
recovery team. The VN2 plane crashed 
in icy conditions in the Apuseni 
Mountains in the middle of night, af-
ter taking off against advice, to collect 
donor organs on 20 January, 2014. 
Two people were killed in the crash, 
including the co-pilot and a female 
medical student, who died within 
30 minutes of impact. However, the 
way information was communicated 
to and reported in the media was 
inaccurate and confusing and implied 
the rescue mission was delayed, and – 
crucially – that this was the root cause 
of the deaths.

Other false allegations were made 
about the condition of the aircraft, 
the alleged inability of the rescue ser-
vices to pinpoint the crash site exactly, 
as well as the failure of the authori-
ties to dispatch enough personnel to 
deal with the disaster, even though 
600 people from three counties had 
been mobilized. This catalogue of mis-
information damaged the reputation 
of the rescue services, leading to high 
profile resignations and a 30% drop 
in public donations to the Foundation 
which funded the service.

“The first report of the crash said 
that all seven people onboard had 

survived – this was fake news – it was 
unverified and simply not true,” said 
Dr. Arafat. “The media was fighting to 
spread information without confirm-
ing the facts.

“As well as all this, the Minister 
for the Interior forbid the Fire and 
Rescue chiefs to speak to the media; 
the very people who knew what 
was happening were not allowed to 
communicate. It opened the door for 
negative comments, and nobody was 
countering them.”

The second rescue he described 
involved a helicopter crash at Lake 
Siutghiol, after which rescue teams 
were criticized because the engine 
of a boat used for the rescue wasn’t 
working, and the team had to row. 
Within 15 minutes there were attacks 
on the firefighters in the media, 
once again alleging delay had led 
to deaths.

One news channel found a film 
that they claimed showed at least one 
of the helicopter team had been alive 
and shouting for help, begging to be 
saved, but this later transpired to be 
fake. The prosecutor did an experi-
ment which showed that if someone 

had shouted from the helicopter 
it would have been impossible to 
hear them. Drone footage even-
tually surfaced which showed 
that the fire fighters were on the 
scene almost at the same time as 
a fishing boat which was carrying 
a doctor who tried to resuscitate 
one of the victims. In reality, 
there had been no delay.

The last incident he spoke of 
was the 2015 fire in the Colectiv 
Club, Bucharest, involving 160 
people. With 27 deaths on the 
first day, news outlets alleged 
firefighters arrived too late, wouldn’t 
allow private ambulances to help, that 
more people had died than had been 
officially announced, and that bodies 
had been disposed of – all of which 
were untrue.

A subsequent inquiry report com-
missioned by a new government into 
the incident prepared by lawyers said 
the response of emergency services 
was below average, even criticizing 
rescue staff for resuscitating patients 
on the ground, claiming they should 
have been dragged elsewhere first. 
Unfortunately, Dr. Arafat said a 

report to counter these findings 
was ignored.

Offering some closing perspec-
tives, Dr. Arafat concluded: “Com-
munication is extremely important 
in disasters, and every day we find 
more and more social media and 
even mainstream media attacking 
emergency services. Politicians do 
this too. This makes it harder for 
emergency responders because when 
they are working at the scene they 
know the media is already talking 
about them and it puts them under 
more pressure.”

Preparing for the next catastrophe Copper Hall Tuesday 13:30

“Communication is 
extremely important 
in disasters and 
every day we find 
more and more 
social media and 
even mainstream 
media attacking 
emergency services.”
Raed Arafat
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Can vitamin C really help in sepsis?

Y esterday at ISICEM, delegates in the 
Terarken room heard the latest insights on 
vitamin C administration for the treatment 

of sepsis and septic shock, with Laurence Busse 
(Emory Saint Joseph’s Hospital, Atlanta, GA, USA) 
outlining the ongoing and up-and-coming studies 
exploring its benefit.

“We are only having this discussion really be-
cause of recent efforts and developments of people 
like Paul E. Marik, who published his before and 
after study in 20171, with 47 patients who received 
vitamin C, propensity matched with patients who 
did not. He showed a dramatic improvement in 
hospital mortality with an absolute value of 32%, 
and he also showed a reduction in kidney failure, a 
reduction in SOFA scores, and an improvement in 
procalcitonin clearance.

“Obviously his study had some methodological 
issues because it wasn’t a randomized study, it was 
a before-and-after study, but it really piqued the 
interest of the critical care community in the area 
of sepsis.”

This spawned a number of studies, continued 
Dr. Busse, with no less than 15 studies recruiting 
– or about to – in the area of vitamin C and septic 
shock. These studies come after a relatively sparse 
landscape of vitamin C study, however. “There was 
a phase I safety trial looking at vitamin C done by 
[Alpha] Berry Fowler and colleagues at Virginia 
Commonwealth University, in which he looked 
at high-dose vitamin C, finding those who 
received vitamin C had improvement in a number 
of metrics such as procalcitonin, reduction in 
SOFA scores … and lower C-reactive protein,” 
explained Dr. Busse.

Another two studies came about, added 
Dr. Busse: one in a surgically critically ill patient 
population, and one in a burn population, both 
of which showed improvement in outcomes. 
“Everyone is very interested in this,” he said.

Exploring the mechanism of how vitamin C 
actually benefits patients, Dr. Busse stressed that 
there was a very plausible biological benefit at 
play. “It is a molecule that is not synthesized by 
humans, yet it is an important enzymatic cofactor 
for the synthesis of catecholamines (norepineph-
rine), and it is a potent antioxidant … it reduces 
inflammation in the field of sepsis.

“We also know that there is vitamin C deficiency 
in patients with sepsis, and thus replenishment of 
deficient levels has been shown in animal models 
to both improve capillary density and decrease 
bacterial load. Lastly, it has been shown to improve 
responsiveness to vasoconstrictors, and improve 
epithelial barrier function in the lungs.”

He added: “There are also neurological implica-
tions. We are now beginning to understand, as a 
critical care community, that acute neurological 
dysfunction during sepsis or septic shock is very 
highly associated with long-term mortality. Vitamin 
C may play a role in mitigating that. We know 
that septic patients with low serum levels and low 
CSF levels of vitamin C have been shown to have 
more encephalopathy than their counterparts with 
adequate levels, and in animal models the provision 

of antioxidant therapy ([e.g.] vitamin C) has been 
shown to prevent or delay the development of 
cognitive failure longer-term.

“So again, there is a lot of plausible biological 
benefit to the molecule, and of course a lot of ex-
citement regarding previous, and ongoing, studies.”

In terms of safety, the typically used cocktail 
of vitamin C, thiamin and steroids seen in studies 
are fairly safe, said Dr. Busse, especially in the 
context of therapies for septic shock. But there 
are some downsides, continued Dr. Busse, such as 
nephrolithiasis and fictitious hyperglycemia, the 
latter of which means there is a risk of treating 
hyperglycemia with insulin therapy and actu-
ally dropping actual serum glucose to danger-
ous levels.

“I think a lot of physicians say, ‘Well, this is a 
vitamin that you can get at the drug store. It is 

pretty safe, so what have I got to lose?’,” said Dr. 
Busse. “In my center, and as part of our efforts with 
our own study, we obviously want a nice, cheap, 
efficacious therapy to address septic shock, but we 
also realize that there are some downsides, and 
we certainly wouldn’t want to give something that 
doesn’t work.”

Taken as a whole, is there still some skepti-
cism as to the benefit of vitamin C in the clinical 
community? “Yes opinion is split,” said Dr. Bussed, 
and in fact in Marik’s manuscript, in his discussion 
and conclusion he actually talks about the lack of 
equipoise that he and his group have regarding 
studying this in a randomized controlled fashion. 
So at least in Virginia, they use it and can’t fairly 
study it from a position of equipoise because they 
all believe in it – namely the three-drug cocktail of 
vitamin C, thiamin and steroids.”

He added: “Some of those conducting the study 
are the most vocal proponents, and rightly so – it 
was a profound result – but the lay press has run 
with it, and it hasn’t been uncommon to see head-
lines such as ‘a cure for sepsis’, or ‘finally beaten 
this major killer’.”

Of course, when you have proponents, you have 
opponents, he went on, particularly those question-
ing the way the results were reported and captured 
by the lay press. “Opponents are now citing the 
need for adequate randomized controlled trials and 
a more careful and thoughtful approach,” he said.

Victas
Such studies are now gathering momentum, not 
least The Victas study led by Dr. Busse and col-
leagues that was launched in 2018. Victas is a mul-
ticenter (46-site), randomized, placebo-controlled 
double-blind study, comparing the three-drug cock-
tail of vitamin C, thiamin and steroids, versus three 
matching placebos, with a novel ability to provide 
for open-label steroids in each group, should the 
bedside clinician desire so.

Enrolment of up to 2,000 patients is intended, 
with interim analyses occurring at 500, 1,000 and 
1,500 patients, and a Goldilocks strategy is being 
employed in which the investigators allow for early 
termination of the study for both a profound signal 
towards success or failure.

The primary outcome is organ failure, specifically 
the number of ventilator-free days and vasopressor-
free days. “That is a nice patient-centric outcome 
that will reflect not only alleviation of organ failure 
but also reduction in mortality,” said Dr. Busse. The 
study also has a unique neurological outcome of 
delirium-free and coma-free days, both in the short- 
and long-term.

“We had a lot of challenges in trying to set up 
this study,” said Dr. Busse. “This is not a pharma 
study: these are generic therapies that you can get 
at the drug store, so we had to be creative about 
how to actually acquire the resources, including the 
drugs, in going forward with the study. We had some 
challenges in terms of who we should include and ex-
clude with regards to kidney failure patients, and we 
also had challenges with regards to how to set up the 

Micronutrients and vitamins Terarken (Bozar) Thursday 15:50

“We are now beginning to 
understand, as a critical 
care community, that acute 
neurological dysfunction 
during sepsis or septic shock 
is very highly associated 
with long-term mortality. 
Vitamin C may play a role in 
mitigating that.”
Laurence Busse

Continued on page 16
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study to mitigate any unblinding effect. As you can 
imagine, giving someone steroids versus giving some-
one placebo may cause them to be unblinded, and 
likewise the fictitious hyperglycemia 
effect … could cause unblinding.

“Lastly, we had a real challenge in 
setting up the study with logistics for 
a three-drug cocktail. As mentioned 
we allowed for the open-label use of 
corticosteroids, as is appropriate in 
the current day and age, with ster-
oids being standard of care – at a cli-
nician’s discretion – for septic shock. 
So we had some real challenges 
making sure that the steroid branch 
of the study was consistent with standard-of-care.”

Looking ahead, it appears Victas and other stud-
ies evaluating vitamin C (plus thiamin and steroids) 

are hoping to reinforce the already quite promising 
evidence that exists: “I think that is the case,” agreed 
Dr. Busse. “With the results of our study, and a num-
ber of the other studies that are going on, we will 

really be able to answer any remaining uncertainty 
involving this therapy.

“Once more I stress that we have the three-drug 

regimen, as do many of the other studies, so inher-
ent to that regimen is the inability to specifically 
allocate efficacy, but I think that three-drug regimen 
will speak for itself … and in any case there is syn-
ergy amongst the three – they work well together.”

He added: “I will also say that a couple of the 
studies that are going on right now would lend 
themselves very nicely to future opportunities and 
meta-analyses that will of course improve and 
enhance the power to detect signals.

“We look forward to finishing our study, and of 
course look forward to the other studies so we can 
get to the bottom of things.”

References
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Micronutrients and vitamins Terarken (Bozar) Thursday 15:50

“With the results of our study, and 
a number of the other studies that 
are going on, we will really be able 
to answer any remaining uncertainty 
involving [vitamin C] therapy.”
Laurence Busse

Can vitamin C really help in sepsis?
Continued from page 14
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Predicting sepsis with artificial intelligence

A trip into the future of artificial 
intelligence (AI) was shared 
by all on Wednesday, with 

Matthieu Komorowski (Charing Cross 
Hospital and Imperial College London, 
UK) sharing the concepts and early 
results of a machine-guided clinical 
algorithm serving as a predictive tool 
in sepsis decision-making.

Speaking to ISICEM News ahead 
of his talk, Dr. Komorowski began by 
commenting on the notion that, given 
there is still so much debate and varia-
bility in fluid and vasopressor practices 
in sepsis management, is the field re-
ally begging for an objective tool that 
could assist or guide decision-making?

“The fact that we chose to focus 
on sepsis arguably makes a lot of 
sense: it is the main cause of death in 
hospitals, and in intensive care, and it 
has been reported as being the most 
expensive condition treated in hospi-
tals,” said Dr. Komorowski.

He added: “The point we really 
want to highlight is that the manage-
ment of fluid and vasopressors has 
seen huge debate, and arguably we 
don’t have the tools to answer that 
question at the moment, so maybe 
using large databases and machine-
learning approaches could help 
reduce the uncertainty around those 
medical decisions.”

Dr. Komorowski and colleagues 
have been working on constructing 
an algorithmic AI system, refined 
using data from sepsis patients in 
the ICU, and by pinpointing 48 
variables across the dataset. In the 
training phase of the model, more 
than 18,000 patients were fed into 
the system.

“The way it works is you define 
clinical states, so you use the training 
data to define different groups of 
matching patients … then we look 
at transitions from one group to the 
next. And the assumption is that the 
treatment that we give to our patients 
influences the probability of transi-
tioning from one stage to the next. 
If have 100 patients that look very 
similar, and you try different doses 
of drugs on these patients, they may 
transition to different states, and part 
of the reason is going to be because 
they received a different treatment.

“Basically, the algorithm is capable 
of identifying the most optimal dose 
of drugs, meaning the treatment deci-
sion most likely to transition a patient 
to a healthier state, and eventually to 
survival, rather than to death.”

The algorithm uses a reinforce-

ment learning framework, broken 
down into patient features (clus-
tered into hundreds of states), two 
interventional categories (vasopres-
sors or IV fluids) and 25 subsequent 
actions. “Each action corresponds to 
either not giving any drug, or giving 
one of the dose ranges,” said Dr. Ko-
morowski.

Results published in 20181 
demonstrated that mortality was the 
lowest in patients whose attending 
clinician had given a dose which 
matched the AI decision. As they 
wrote, the model ‘provides indi-
vidualized and clinically interpretable 
treatment decisions for sepsis that 
could improve patient outcomes’.1

“It is all a retrospective model at 
the moment … but so far the analyses 
look promising,” said Dr. Komorowski.

Given the apparent early potential 
of the AI system, what he and his 
colleagues are working on now, 
primarily, is refining the model. “There 
are many choices that could have 
been made when developing the 
model. We are testing different con-

siderations to see if we can improve 
things … then we will work towards 
prospective testing.”

The safest way to perform 
prospective testing, continued Dr. 
Komorowski, would be to do so 
without even telling the clinician what 
the AI is suggesting. Then, prospective 
outcomes can be evaluated as to if 
and when the two strategies match or 
diverge. “Eventually, if the intermedi-
ate validation steps are conclusive, 
we are definitely thinking of doing 
prospective, randomized testing, with 
patients getting doctors alone, or doc-
tors plus the AI,” he said.

Speaking of the limitations of 
the technology, at least thus far, Dr. 
Komorowski commented: “It is a 
modeling technique, so it is an over-
simplification of the reality. Lots of 
events, lots of interventions and even 
lots of clinical data are not fed into 
the model.

“There is a lot of suggestibility [for] 
doctors –  the way we look at patients 
… this is really hard to capture in a 
computational model. All the clinical 

notes do not go in the clinical model, 
and there are heaps of information in 
those, and there are so many other 
things that are not captured in the 
model that could potentially could be 
relevant [in the future].”

However, the difficultly in training 
a much more complex model is that it 
would need exponentially more data, 
he added. “It’s a tricky choice, and 
until we test it prospectively it is going 
to be really hard to tell the full validity 
of this approach.”

In his concluding remarks, Dr. Ko-
morowski framed his perspectives for 
the future of the system. “In treating 
patients with sepsis, when you look at 
what is actually being done in terms 
of fluids and vasopressor strategies, it 
looks nearly random … and it often 
not very rational.”

He added: “The problem with 
having so much variability in the 
treatment decisions is that some of 
them are right, some of them are 
wrong. And when they are wrong, 
they induce patient harm … so I think 
a huge benefit would be if we had a 
tool that was able to tell you you’re 
roughly in the right dose range, or 
you are awfully wrong and you should 
stop fluids.”

Such a system would also be able 
to provide round-the-clock support, 
he stressed: “It could run 24/7, re-
gardless of whether there is a doctor 
at the bedside, or if it’s 02:00 on a 
Saturday morning and the doctor 
is busy in Accident and Emergency 
assessing someone. Having a system 
constantly monitoring patients and 
checking whether everything is 
roughly on track with fluids and vaso-
pressors will be hugely beneficial.”
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Predicting major complications Studio Room Wednesday 13:30

“The management of fluid 
and vasopressors has seen 
huge debate … maybe 
using large databases 
and machine-learning 
approaches could help 
reduce the uncertainty.” 
Matthieu Komorowski
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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?

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

As 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 warm welcome…
Tuesday’s opening session in the Henry Le Bœuf auditorium saw the audience packed to the rafters as they waited to here from ISICEM Chairman Jean-Louis Vincent and the other esteemed speakers.

Antibiotic 
stewardship for 

the ED  .  .  .  .  .  .  . 4

Global-PPS on 
antimicrobial 
resistance .  .  .  .  . 8

Sepsis: Act before 

the hospital 
  .  .  .  .  .  .  .  .  .  .  .  .  .

10

Optimizing brain 

oxygenation: all 

about ventilation .  .15

During the Opening 

Ceremony on 

Tuesday, Jerry Nolan 

(Department of 

Anesthesia, Royal 

United Hospital, Bath; and Warwick 

Medical School, University of 

Warwick, Coventry, UK) delivered the 

Max Harry Weil Memorial lecture, 

beginning with a tribute to its 

namesake, who died in 20111: “Harry 

Weil was really there at the outset 

of critical care medicine, and is often 

referred to as the father of modern-

day critical care.

“He was the Founder and first 

President of the Society of Critical 

Care Medicine in 1970. Then in 

1975, sadly his colleague and 

collaborator Herbert Shubin died of 

acute myocardial infarction. It was 

after this that Harry Weil turned 

much of his research focus towards 

cardiopulmonary resuscitation (CPR). 

It was for that reason that I was very 

grateful to work with Harry Weil 

towards the end of his career.”

In this spirit, Professor Nolan 

discussed ongoing research within 

several facets of CPR research, from 

community response at the early end 

of the chain of survival, to advanced 

life support and later resuscitation, 

as well as post-resuscitation care 

and prognostication.

Community response

With an emphasis on the important 

impact of bystander action in out 

of hospital cardiac arrest (OHCA), 

Professor Nolan focused on 

research looking at improving the 

communication stream between the 

bystander and emergency medical 

services (EMS) dispatchers, in order 

to ensure rapid EMS activation 

or on-scene automated external 

defibrillator (AED) use.

“One of the big problems is 

that something like 25% of all 

OHCA are not initially detected by 

the dispatcher. One of the really 

interesting developments is the 

potential use of artificial intelligence 

(AI) to assist dispatchers in making 

those decisions around whether 

a caller is likely to be describing 

somebody in cardiac arrest (CA).”

He cited the work of Blomberg et 

al. (2019)2, who trained a machine 

learning framework to distinguish 

CA from non-CA using raw audio 

data from all incidents responded 

to by Emergency Medical Dispatch 

Center Copenhagen in 2014. This 

machine learning framework was 

found to be able to identify OHCA 

with higher sensitivity but lower 

specificity than emergency medical 

dispatchers, translating to a lower 
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“I was very grateful 

to work with Harry 

Weil towards the 

end of his career.”

Jerry Nolan
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Come and celebrate 40 years!

Thank you for making 
ISICEM 2019 a huge 
success. We look 
forward to welcoming 
you back March 24–27, 
2020 for our landmark 
40th year!






