
The official daily newsletter of the 39th ISICEM

The gut microbiome as a 
promising therapeutic target

T
he gut microbiome is attracting 
growing attention as a thera-
peutic target in critical illness, 
thus the latest developments 

in this rapidly evolving area were 
examined on Tuesday morning by Craig 
Coopersmith, director of the Emory 
Critical Care Center and Professor 
of Surgery at the Emory University 
School of Medicine, Atlanta, GA, USA. 
In his talk, Professor Coopersmith 
explored the ways in which the gut 
microbial balance changes in critical ill-
ness, and reviewed the latest research 
in manipulating the microbiome to 
improve patient outcomes.

In a conversation with ISICEM News, 
Professor Coopersmith described the 
sudden and dramatic changes to the 
gut flora that occur in ICU patients. 
“The microbiome is profoundly altered 
in critical illness – both as a result of 
the disease itself, and in response to 
common treatments such as antibiot-
ics and opioids,” he said. “Remarkably, 
these changes can occur within hours. 
The resultant ‘pathobiome’ differs from 

a healthy microbiome in a number of 
key ways.”

Professor Coopersmith outlined 
these differences, including the shift in 
microbial balance to favor pathogenic 
rather than beneficial bacteria, the 
increased expression of virulence fac-
tors, and importantly, the overall loss of 
microbial diversity. “Diversity can drop 
from approximately 1,000 types of bac-

teria to a much lower number – some-
times as little as 2–4 types of bacteria, 
or ultra-low diversity,” he stated.

These changes in the microbiome 
have been well described in the litera-
ture. A study examining fecal samples 
of 115 adult ICU patients found that 
phylogenetic diversity at discharge was 

significantly lower than at admission 
(p=0.045). Furthermore, notable dif-
ferences in microbiome composition 
were observed upon comparison to the 
healthy subset of the American Gut 
dataset. Taxa that included potential 
pathogens such as Enterobacter and 
Staphylococcus increased in abundance 
in ICU patients, while there was a de-
crease in Faecalibacterium, which has 
been associated with anti-inflammatory 
benefits. A lower relative abundance of 
Firmicutes and Bacteroidetes was also 
found in critically ill patients, alongside 
a higher abundance of Proteobacteria.1

Professor Coopersmith then moved 
on to discuss the evidence for the 
clinical impact of these changes in gut 
microbial populations. “In patients, 
there are numerous correlative studies 
examining the microbiome in critical 
illness, and there are clear associations 
between the development of the patho-
biome and poor outcomes,” he said. 
“However, studies are yet to definitively 
demonstrate causation. In preclinical 
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animal studies, though, the microbi-
ome has been clearly demonstrated 
to alter mortality in sepsis.”

In one such preclinical study, 
mice with different microbiomes 
but identical genetic backgrounds 
were followed up after cecal ligation 
and puncture. Lower seven-day 
mortality was observed in mice with 
a more complex baseline microbi-
ome (53% vs. 90%, p=0.0006); these 
animals also had higher levels of 
effector memory T cells following 
cecal puncture. Interestingly, when 
the two groups of mice were co-
housed for three weeks such that 
all developed a similar microbiome, 
the immunological and mortality 
differences were abolished.2

Given the clear associations 
between microbiome composition 
and outcomes, there has been 
extensive research into therapeuti-
cally manipulating the microbiome. 
“A very large number of studies have 
looked into altering the microbiome 
in critically ill patients,” Professor 
Coopersmith observed. “However, 
the results from these are variable. 
This variability relates to different 
methods of altering the microbi-
ome – which include probiotics, 
prebiotics, synbiotics, fecal microbial 
transplantation, or selective decon-
tamination of the digestive tract – as 
well as different timing and routes 
of interventions, different strategies 
used, and so on.”

In his talk, Professor Cooper-
smith examined each of these meth-
ods to manipulate the microbiome in 
more detail. As regards probiotics, 
he noted that these have been ex-
tensively studied in the ICU. “Most 
studies demonstrate a decrease in 
ventilator-associated pneumonia, 
but not a change in mortality,” he 
summarized. “Also, we should bear 
in mind that most studies to date are 
relatively low quality and there is 
significant heterogeneity.”

Illustrating these points, Profes-
sor Coopersmith drew attention to 
several meta-analyses on probiot-
ics in the ICU. The most recent of 
these was published earlier this 

year, and assessed a total of 15 
studies involving 4,693 mechanically 
ventilated ICU patients. Analysis 
revealed that the incidence of 
ventilator-associated pneumonia 
was significantly lower in patients 
who were given probiotic therapy 
(odds ratio 0.58, 95% CI 0.41–0.81, 
p=0.002; heterogeneity I2=71%). 
Probiotic administration was also 
associated with reduced duration 
of mechanical ventilation, shorter 

ICU stay, and lower incidence of 
bacterial colonization. However, no 
effect on mortality or the incidence 
of diarrhea was observed. The au-
thors noted that the findings require 
further validation in light of the 
significant heterogeneity.3

Professor Coopersmith contrast-
ed these findings with the results 
from a recent randomized placebo-
controlled trial on the effect of 
probiotics on ventilator-associated 
pneumonia in critically ill patients. 
A total of 2,650 patients from 44 
ICUs completed the trial; patients 
were divided into two groups 
and administered either enteral 
Lactobacillus rhamnosus GG or 
placebo twice daily. No significant 
difference between the groups 
was found in the development of 
ventilator-associated pneumonia, 
or in other outcomes including 
ICU-acquired infections, diarrhea, 
antimicrobial use, hospital length of 
stay, and mortality.4

Moving on to consider another 
therapeutic strategy, Professor 
Coopersmith gave his perspective 
on fecal microbial transplantation 
(FMT). “FMT unequivocally improves 
outcomes in recurrent Clostridium 
difficile colitis,” he reported. “How-
ever, its use in the ICU has been 

very sparing and should be 
considered experimental. There 
are reasons to believe that FMT 
may be useful in the ICU, but 
also multiple areas for poten-

tial concern, not the least of which 
is that many ICU patients receive 
antibiotics. Giving antibiotics after 
FMT would almost certainly alter the 
transplanted flora.”

In contrast to FMT and probiot-
ics, selective decontamination of the 
digestive tract (SDD) is a strategy 
that aims to decrease the popula-
tion of pathogenic bacteria rather 
than aid beneficial flora. Professor 
Coopersmith highlighted that while 
there is evidence for this approach, 
its applicability is limited.

“There is extensive literature to 
support the use of SDD in environ-
ments with low baseline antibi-
otic resistance,” he said. “However, 
almost all of this data comes from a 
single country, in which SDD is the 
standard of care. In the rest of the 
world, SDD is rarely used because of 
concerns about potential develop-
ment of antimicrobial resistance, as 

well as data that does not suggest a 
benefit in this setting.”

After examining the current 
research base, Professor Cooper-
smith gave his perspective on how 
progress is likely to develop in this 
area. “First, we will identify the 
strategy (or strategies) best suited to 
manipulating the microbiome in the 
ICU, including dose, route, and tim-
ing,” he predicted. “But while this will 
be a first step, ultimately, the field – 
like much of critical care – will likely 
evolve toward precision medicine. 
Much as we don’t treat all infections 
the same, how we target the microbi-
ome will clearly differ from patient to 
patient, and a personalized approach 
will lead to the best results.”

Personalized care will be particu-
larly important in this field given the 
extensive variation in gut micro-
bial populations between healthy 
individuals, Professor Coopersmith 
explained. “Microbiomes differ 
between patients, much as the host 
response differs between patients,” 
he summarized. “Once we are able 
to isolate who might be helped by an 
intervention, who might experience 
no effect, and who might be harmed, 
the field will advance.”

Professor Coopersmith closed 
by highlighting the promise of the 
gut microbiome as a therapeutic 
target, and drawing attention to the 
future research needed to realize 
the potential of this field. “We need 
research into all elements of the 
role of the microbiome in critical 
illness, how it is perturbed, why it is 
perturbed, and how (and when) we 
can best target it for clinical gain.”
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Nutritional Support 100 Hall Tuesday 13:45

It’s time to recognize the key role of ICU dieticians

E
very ICU should have a dietician,” Eloísa 
García-Velásquez (Nutrition Specialist and 
ICU Nutrition Fellow, Kennedy Hospital 
Group, Guayaquil, Ecuador) told delegates 

in a thought-provoking talk on Tuesday after-
noon, with an emphasis on the importance of 
tailored nutritional support in the ICU, and how 
dieticians can play a role during and after criti-
cal illness.

Dr. García-Velásquez introduced her talk 
by drawing attention to the high prevalence 
of malnutrition among hospitalized patients. 
Worldwide, this has been reported to be as high 
as 50%,1 and patients in the ICU are at particular 
risk of nutritional deficiencies, with protein and 
energy deficiencies reported in 43–88% of criti-
cally ill patients.2 In the 2019 ESPEN guidelines 
on clinical nutrition in the ICU, there was 96% 
agreement on the statement ‘Every critically ill 
patient staying for more than 48 hours in the ICU 
should be considered at risk 
for malnutrition’.3

Given the well-
documented association 
of malnutrition with 
higher complication 
rates, prolonged ICU stay 
and increased mortality, 
Dr. García-Velásquez 
believes it is imperative to optimize nutritional 
support in critically ill patients.

“We must recognize that nutritional support is 
just as important as any other therapy supporting 
organ functions in the ICU,” she said in conver-
sation with ISICEM News. “I think we need to 
consider nutritional support to be as important as 
prescribing antibiotics or vasopressors.”

The expertise of specialized dieticians is inval-
uable for developing nutritional plans, Dr. García-
Velásquez explained, given the considerable 
heterogeneity of the ICU patient population. “The 
nutritional status of patients prior to admission 
varies so widely, and they will all have different 
rates of metabolism,” she said. “The key to secur-
ing positive clinical outcomes in this population is 
to develop individualized nutritional care plans. 
Dieticians can improve outcomes by proactively 
implementing plans tailored to each patient.”

Illustrating this point, Dr. García-Velásquez 
drew attention to a study evaluating the effec-
tiveness of a two-step interdisciplinary quality 
nutrition program in 572 patients who required 
over 72 hours of ICU treatment. The first step of 
the program was the implementation of a proto-
col based on feeding guidelines, and the second 
was the additional presence of an ICU dietician. 
On day 7, the cumulative energy deficit was 
5,870 kcal in the baseline condition and 3,950 
kcal with the protocol and dedicated dietician 
(p<0.001). Overall, the authors reported that the 
protocol improved nutritional support, with the 
presence of a dietician providing benefits in terms 
of early introduction of feeding, route of feeding 
and early energy balance.4

“This study highlights that the combination 
of a dedicated dietician and a nutrition proto-
col can increase energy provision, and also aid 
the achievement of energy and protein targets 
through the appropriate use of combined feeding 
methods,” commented Dr. García-Velásquez. 
“Another key finding was that the presence of a 
critical care dietician is associated with better 
performance in terms of compliance with guide-
lines and follow-up.”

Moving on to discuss some of the specifics 
of developing individualized nutritional plans, 
Dr. García-Velásquez considered the question of 
how to assess metabolic needs. While predictive 

equations are easy to utilize in practice, it is well 
recognized that they are associated with consid-
erable inaccuracy.3 Dr. García-Velásquez stated 
that indirect calorimetry, as the gold standard, 
plays an important role in more accurately 
estimating caloric needs in order to avoid under- 
or over-feeding.

Highlighting the impact of both under- and 

over-feeding on mortality, Dr. García-Velásquez 
drew attention to a cohort study of 1,171 ICU 
patients. This study used a Cox proportional 
hazards model to investigate the effect on 60-day 
mortality of the percentage of administered calo-
ries as a function of resting energy expenditure 
(measured by indirect calorimetry). A significant 
non-linear association with mortality was identi-
fied (p<0.01); increasing the percentage of ad-
ministered calories from zero to 70% appeared to 
be associated with decreased mortality (hazard 
ratio 0.98, CI 0.97–0.99), while an increase above 
70% suggested an increase in mortality (hazard 
ratio 1.01, CI 1.01–1.02).5

The same study also examined the effect of 
protein intake on 60-day mortality, reporting 
that increasing protein intake was associated 
with decreased mortality (hazard ratio 0.99, 
CI 0.98–0.99, p=0.02).5 Achieving appropriate 
protein intake is a key priority for nutritional 
support in the ICU, but uncertainties remain 
regarding the protein requirements of different 
sub-populations of critically ill patients, such as 
those who are overweight with a low skeletal 
muscle mass.2 Given the limitations of the current 
research-base, the 2021 ASPEN guidelines for 
the provision of nutrition support therapy in adult 
critically ill patients recommend that clinicians 
individualize protein delivery based on their judg-
ment of estimated needs.6

There are many such uncertainties regarding 
optimal nutritional goals, and in 2020 Dr. García-
Velásquez took part in a focus group that identi-
fied important knowledge gaps in critical care nu-
trition and provided guidance on future research.2 
However, Dr. García-Velásquez believes there is 
much we can do to improve patient outcomes with 

“Every ICU should have a 
dietician, a doctor working 
exclusively in this area, to 
collaborate with the team and 
monitor patients every day.”

ELOÍSA GARCÍA-VELÁSQUEZ

“I think we need to consider nutritional 
support to be as important as prescribing 
antibiotics or vasopressors.”

ELOÍSA GARCÍA-VELÁSQUEZ

“

Continued on page 4
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The dark side of antibiotics Silver Hall Wednesday 11:55

Illuminating the dark side of antibiotics

T
his morning will feature a 
thought-provoking plenary 
lecture on the negative ef-
fects of antibiotics, delivered 

by Jan De Waele, an intensivist 
at the surgical ICU of the Ghent 
University Hospital, Belgium. In a 
wide-ranging talk covering resist-
ance, toxicity, drug interactions and 
microbiome disruption, Professor 
De Waele will discuss the potential 
harms of antibiotics and consider 
how they can be mitigated.

Outlining the context for his 
talk, Professor De Waele first 
drew attention to the extensive 
use of antibiotics in intensive care 
medicine. On a given day, up to 70% 
of patients in the ICU will receive 
antimicrobial therapy,1,2 and Profes-
sor De Waele acknowledged the 
lifesaving potential of this treatment 
while emphasizing the need for judi-
cious use.

“We use antibiotics widely in the 
ICU – their role in treating infec-
tions is undisputed and often they 
save lives,” he began. “However, 
when it comes to the negative ef-
fects of antibiotics, we often seem to 
turn a blind eye.”

Introducing these negative ef-
fects, Professor De Waele high-
lighted that they are not confined 
to the individual patient treated. 
“Antibiotics can change the ecology 
of a unit, and of a hospital, and they 
therefore also have an impact on 
other patients,” he stated. “This is 
quite a unique situation.”

With regards to the effects on 

the wider hospital environment, it 
is well-recognized that the ICU can 
make a notable contribution to the 
spread of multidrug-resistant bacte-
ria. In terms of which pathogens are 
particularly problematic, a recent 
review of antimicrobial therapy 
in the ICU reported a steady rise 
in the burden of infections due to 

multidrug-resistant Pseudomonas 
aeruginosa and extended-spectrum 
beta-lactamase-producing En-
terobacteriaceae; carbapenemase-
producing Enterobacteriaceae and 
carbapenem-resistant Acinetobacter 
baumannii are also spreading glob-
ally, while vancomycin-resistant 
enterococci and methicillin-resistant 
Staphylococcus aureus cause major 
difficulties in certain geographi-
cal areas.2

Looking beyond antimicrobial 
resistance, Professor De Waele 
described other potential harms 
of antibiotics, now focusing on the 
impact on the individual patient. 
“The patients who receive antibiot-
ics are often severely ill, fragile, and 
particularly at risk of suffering from 
side effects or toxicity,” he observed. 
“Also, since these patients often 
receive a lot of drugs, there is a high 

potential for interactions between 
treatments. Another point to note is 
that some patients have significant 
changes in terms of pharmacoki-
netics, which may result in high 
drug concentrations when they 
are treated with standard dosing, 
which adds to the negative effects of 
the drugs.”

As well as these well-recognized 
effects, Professor De Waele drew 
attention to the deleterious impact 

of antibiotics on microbiome 
diversity, which is a topic of growing 
research interest. He also high-
lighted emerging evidence indicat-
ing that antibiotics could have other 
negative effects at the cellular level. 
“Mitochondrial function may be 
impaired by some antibiotics, lead-
ing to cell dysfunction and death,” 
he reported.

Mitochondria are particularly 

the information we currently have.
“I don’t think the main barrier is the lack of 

high-quality clinical data – rather there’s a lack 
of recognition of the key role individualized 
nutrition plays in the ICU,” she stated. “There are 
many areas of interest in which there is a lack of 
consensus, such as the correct dose of vitamin D, 
vitamin C, or high-dose antioxidants, but actually 
we are seeing growing evidence for the role of 
nutritionists during and after the course of criti-
cal illness.”

Summarizing the main message of her talk, 
Dr. García-Velásquez emphasized the difficul-
ties inherent in calculating and delivering the 
right amount of nutrition, and highlighted the 
value that can be gained from incorporating 
dieticians into ICU teams. “It is a huge chal-
lenge to deliver optimal nutritional support to 
critically ill patients,” she said. “Therefore, every 
ICU should have a dietician, a doctor working 

exclusively in this area, to collaborate with the 
team and monitor patients every day. Having a 
nutritional support team that follows up each 
individual patient will be beneficial throughout 
the recovery process, not only in the ICU but 
also on the wards.”

Dr. García-Velásquez concluded with a mes-
sage of encouragement for clinicians across the 
globe to strive for clinical excellence. “My last 
comment is for those who live in countries like 
mine, where we face many difficulties, don´t let 

that discourage you from following best medical 
practice. I believe that education is key, and we 
can make a positive difference in the way we care 
for our patients.”
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effects of antibiotics, we often 
seem to turn a blind eye.”
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sensitive to antibiotics given their 
bacterial origin and the fact that 
they retain prokaryotic features 
such as 55–60S ribosomes. Evi-
dence indicates that the prolonged 
use of certain antibiotics could im-
pair mitochondrial function, leading 
to oxidative stress and cytotoxicity.3

“Clinical evidence in this area is 
currently lacking, but it definitely 
requires more research,” summa-
rized Professor De Waele. “In the 
meantime, we need to use antibiot-
ics only where necessary, at the 
optimal dose, and for the shortest 
period of time possible.”

Considering how to achieve 
these goals, Professor De Waele 
stressed the need to initiate tar-
geted therapy as soon as possible. 
“We are often forced to start with 
empirical therapy, as the pathogen 
causing the infection is unknown. 
However, once infection has been 
confirmed and susceptibility is 
known (which is typically 48–72 
hours later), targeted therapy can be 
tailored to the causative pathogen 
and the type of infection.”

Discontinuing treatment when 
appropriate is also vital, Professor 
De Waele believes. “To avoid unnec-
essary antibiotic use, we should limit 
therapy duration to the minimal time 
necessary,” he said. “Most infections 
can be adequately treated within 
5–7 days.”

Exploring the topic of optimiz-
ing antibiotic use more broadly, 
Professor De Waele highlighted the 
value of antimicrobial stewardship 
programs (ASPs). In the ICU, ASPs 
have been shown to reduce the use 
of broad-spectrum antimicrobials, 

decrease the incidence of infections 
with multidrug-resistant bacteria, 
and cut down on adverse drug ef-
fects, without causing an increase 
in mortality.2 Professor De Waele 
believes these programs should be a 
cornerstone of therapy in the ICU.

“ASPs should be implemented in 
every unit and every hospital that 
takes care of critically ill patients,” 

he advised. “As well as optimizing 
the efficacy of therapy, ASP teams 
should consider toxicity and side 
effects as important targets for 
intervention. Actions can include the 
development and implementation of 
guidelines, as well as the provision of 
clear guidance on the use of thera-
peutic drug monitoring for typically 
toxic antibiotics such as aminoglyco-
sides or glycopeptides.”

Research suggests that ASPs 
are employed in many ICUs, though 
there is still scope for wider use. 
A recent survey of members of 
the European Society of Intensive 
Care Medicine and six national 
professional intensive care socie-

ties (n=812) found that 63% of 
respondents had an ASP available 
in their ICU, while therapeutic drug 
monitoring of antimicrobial agents 
was used in 61% of ICUs. Thera-
peutic drug monitoring was most 
commonly used for glycopeptides 
and aminoglycosides.4

Professor De Waele then moved 
on to discuss recent and upcoming 
research advances that will help 
healthcare practitioners optimize 
antibiotic therapy in critically ill 
patients. The first he noted was 
the availability of new drugs with 
lower toxicity.

“Often, antibiotics with higher 
toxicity are used in multidrug-resist-
ant infections where our armory of 
potential treatments is limited, and 
we have to resort to old antibiotics 
that are comparatively more toxic,” 
he explained. “Recently, a number 
of less toxic new antibiotics have 
become available that will enable 
safer treatments.”

In future, the development of 
new antibiotics and alternatives to 
antibiotic therapy will offer fresh 
opportunities. However, Professor 
De Waele believes that rewards 
can more easily be reaped in the 
immediate term by improving our 
diagnostic approach.

“Improved diagnostics for infec-
tions will change the use of empirical 
therapy,” he stated. “Currently, 
antibiotic treatment is often started 
without certainty that infection is 
present. If we can improve diag-
nosis, we can use antibiotics more 
carefully. In the latest iteration of 
the Surviving Sepsis Campaign 
guidelines, the time window to 
initiate antibiotic use in patients 

with suspected sepsis, without 
septic shock, has been extended 
to three hours. This allows more 
investigations to confirm infection 
and exclude other diagnoses, which 
will significantly reduce the use of 
antibiotics in these patients.”

Rapid diagnostics will also allow 
targeted therapy to be started 
earlier in the course of disease, Pro-
fessor De Waele explained. “When it 
is possible to identify the pathogen 
and its susceptibility within hours 
rather than days, empirical broad-
spectrum combination therapy 
can be shortened significantly,” 
he observed.

Summarizing the main message 
of his talk, Professor De Waele reit-
erated the importance of judicious 
antibiotic use. “The best advice is 
not to use antibiotics when patients 
do not need them,” he said. “While 
this sounds perfectly logical, antibi-
otics are often administered without 
clear indication, and for too long. 
This is where we can make improve-
ments to benefit both patients and 
society at large.”
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COVID vs. non-COVID sepsis Silver Hall Wednesday 8:30

COVID-19 and bacterial sepsis –  
what is the gene signature?

T
he gene signature differ-
ences between severe and 
non-severe COVID-19 will 
be laid bare this morning 

by Julie Helms, an intensivist from 
the Medical Intensive Care Unit 
at Strasbourg University Hospital 
(Strasbourg, France). Professor 
Helms will outline her own multi-
omics research,1 as well offering 
perspectives, and lessoned learned, 
from COVID-19.

In the initial weeks of the first 
wave of COVID-19, Professor 
Helms recalls talking to the chief of 
the hospital laboratory. “I explained 
that critical COVID-19 patients 
were not the same as other critically 
ill patients,” she told ISICEM News. 
“We had far higher numbers of 
younger and non-comorbid patients 
than usual, and we had to find 
why these young patients were so 
critically ill although there was no 
evident predisposing factor.”

Her comments, at first, fell on 
deaf ears. “In those first days, he was 
not really listening to me. But after 
time went on, he indeed understood 
that there was something unusual,” 
she added. Since then, her team has 
tried to identify driver genes of criti-
cal COVID-19 based on a multiom-
ics study of COVID-19 patients. “In 
my presentation I will talk about the 
differences and similarities between 
the gene signatures of bacterial 
sepsis and COVID-19,” she noted.

Bacterial sepsis has been used 
as a prototype to understand the 
pathogenesis of severe COVID-19, 
and some management programs 
for critically ill COVID-19 patients 
have been based on experience 
with bacterial sepsis, said Profes-
sor Helms. “This has been possible 
because of similarities between 
bacterial sepsis and COVID-19,” 
she said. “For example, the results 
of blood routine, such as neutrophil, 
lymphocyte, and monocyte counts, 
and infection biomarkers, includ-
ing C-reactive protein, ferritin, 
and procalcitonin levels, in both 
SARS-CoV-2 and bacterial sepsis 
patients showed the same upward 
and downward trend relative to 
normal ranges.”

However, several differences 
also exist between these two dis-
eases. “For example, there are fewer 

cases of cytokine storms, and higher 
complement proteins and immuno-
globulin levels in COVID-19,” said 
Professor Helms. “So, we might 
expect a gene signature that is also 
different between COVID-19 and 
bacterial sepsis.”

Confounding factors such as age 
and comorbidities exist, so in their 
own work the researchers included 
a cohort of young patient without 
comorbidities. The cohort included 
47 critical patients (ICU, mechani-
cally ventilated), and 25 patients 
with COVID-19 admitted to non-
critical care wards. In addition, the 
study included 22 healthy individu-
als who were age and sex-matched 
blood donors. “Detailed multiomics 
investigation of this well-charac-

terized cohort of young, previously 
healthy, critical COVID-19 patients 
allowed us to have novel insights 
into COVID-19 pathogenesis and 
to identify ADAM9 as a potential 
driver gene of severe COVID-19,” 
she explained.

Among differentially expressed 
genes, Professor Helms’ team 
observed up-regulation of the 
metalloprotease ADAM9. This 
gene signature was validated in a 
second independent cohort of 81 
critical and 73 recovered patients 
with COVID-19, and was further 
confirmed at the transcriptional 
and protein level, and by proteolytic 
activity. Ex vivo ADAM9 inhibition 
decreased SARS-CoV-2 uptake and 
replication in human lung epithelial 

cells. “We further identified ADAM9 
as a driver of disease severity,” 
she said.

In terms of what should be 
changing, Professor Helms said 
ADAM9 could be important. “It 
stands as a new potential candidate 
diagnostic, prognostic and thera-
peutic target in severe COVID-19,” 
she said.

Conducting this research has 
been a challenge, because it has 
taken place in the middle of a 
pandemic, noted Professor Helms. 
“We started our cohort, but we as 
physicians were completely over-
whelmed during the first wave in the 
east of France,” she recalled. “But we 
have been able to conduct this very 
important work thanks to a close 
collaboration between physicians 
working at the bedside, including 
intensivists and infectiologists, and 
scientists in our lab team.”

There are still many issues to be 
addressed in COVID-19, and the 
multiomics analysis combined with 
artificial intelligence will probably 
help find out many further answers, 
said Professor Helms. What’s clear, 
however, is that there are distinct 
differences between two similar 
conditions. “Bacterial sepsis and 
severe COVID-19 have some 
similarities in immune system status, 
but a very different gene signature, 
which explains why the management 
of COVID-19 patient is so specific,” 
she concluded.
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“Bacterial sepsis and severe 
COVID-19 have some 
similarities in immune system 
status, but a very different 
gene signature, which explains 
why the management 
of COVID-19 patient is 
so specific.”
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How to make the kidneys happy? Studio Room Wednesday 13:45

Biomarkers vs. clinical judgment?  
Which is better for AKI?

H
ow biomarkers fare against experienced 
clinical judgment will be the focus of an 
interesting talk this afternoon by Eric 
Hoste, a professor at Ghent University 

Hospital (Ghent, Belgium). Based within the 
surgical ICU, Professor Hoste’s primary research 
interest is clinical critical care nephrology, with an 
emphasis on epidemiology of acute kidney injury 
(AKI) in critically ill patients, biomarkers for AKI, 
and electrolyte and acid-base abnormalities.

Professor Hoste will be looking at biomark-
ers versus clinical assessment in AKI, following a 
study his team carried out in the surgical cardiac 
wards.1 “We asked ourselves whether the clinical 
judgment of healthcare professionals (and that 
includes nurses, nephrologists, people in training, 
doctors in training, consultants) as to whether 
patients would develop AKI 
post cardiac surgery could 
be matched by biomarker-
based assessment of AKI.” In 
essence, they decided to look 
at whether biomarkers add 
to the judgment and assess-
ment of risk for AKI, or act as 
a barrier.

As Professor Hoste 
described, experienced clini-
cians already have access to 
a great deal of information: 
“When you admit the patient after cardiac sur-
gery, you have the previous history and feedback 
from the operating room,” he said. “You also have 
an assessment of the status of the patients dur-
ing the first two or three hours afterwards, and 
whether there’s a need for fluid replacement. We 
are used to interpreting this information; we have 
a clinical feeling as to whether this patient is at 
risk of injury.”

The results from the study were very interest-
ing, said Professor Hoste, with highly experienced 
doctors being very accurate in judging the risks of 
AKI, while less experienced doctors were not. As 
such, the greatest potential of biomarkers may be 
in confirming risk when under the care of health-
care professionals who are less experienced, 
he explained.

To be clear, however, healthcare profession-
als with less experience seemed to overestimate 
the risk for AKI. “There were false positives, but 
not too many false negatives, so that’s kind of 
reassuring,” added Professor Hoste. “The bottom 
line is that biomarkers do as well as physicians in 
assessing the risk for AKI,” said Professor Hoste. 
“For the less experienced physician, they can help 
you to come to an assessment as good as a more 
experienced physician.”

Professor Hoste, who has conducted many 
biomarker studies  – and is a great supporter of 
biomarkers in general – was driven to this latest 
study in part because of the skepticism of col-

leagues: “I’m a true believer in biomarkers, but 
others in our unit were a bit more critical,” he said. 
“They argued that we as healthcare profession-
als can interpret a wealth of information that 
the biomarkers cannot … so, the 
challenge was set, and we decided 
to do a direct comparison.”

Of course biomarkers have 
their own limitations, thus assess-
ment of the risk of AKI does not 
necessarily prevent it from hap-
pening, stressed Professor Hoste, 
nor should biomarkers be used to 
replace clinical judgment.

Biomarkers may also find 
their place in particular circumstances, noted 
Professor Hoste. For instance, his study was 
carried out during the daytime, so one could 
argue that there may be even greater benefit of 
using biomarkers during the night, when there 
are fewer experienced members of staff on duty. 
“In these situations, biomarkers can help because 

you don’t have the time to assess these patients 
as thoroughly as in the daytime.”

On the other hand, vehement supporters of 
biomarkers should also take note of the study 

results, said Professor Hoste. “It 
challenges the dogma that bio-
markers are superior in improv-
ing the prediction of AKI, and it 
challenges the assumption that 
biomarkers are this magical new 
bullet. An experienced physician is 
good too.”

He concluded: “You should 
trust your clinical judgment, but a 
biomarker can help you to reach 

the experience level of a consultant.”
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