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The actual and complex situation

Sepsis, defined as life-threatening organ dysfunction
caused by a dysregulated host response to infection,
continues to have a distressingly high morbidity and
mortality. This is especially the case in septic shock,
a subset of sepsis with profound circulatory, cellular,
and metabolic abnormalities [1]. Pathogen-associated
molecular patterns (PAMPs) and damage-associated
molecular patterns s) and the resultant produc-
tion of inflammatory cytokines play an important role in
the pathogenesis. Currently, no drugs are approved for
the treatment of sepsis, because none of the candidate
modulators of the sepsis immune response could show a
beneficial effect on patient outcomes in large randomized
controlled trials, illustrating the urgent need for new
treatment approaches.

The idea of extracorporeal removal of evil substances
(blood “purification”), resulting in restoration of the
immune balance, has already been raised in the 1980s and
rapidly found strong proponents. This paper will focus on
two devices that use adsorptive mechanisms for removal
of bad mediators and reduce “the fuel of fire”: d
plasma filtration and adsorption| (CPFA) and Cytosorb™.

Before describing the clinical results of these physi-
ologically attractive but expensive devices, it is important
to stress the |differences that exist between the market-
ing lapproval of a drug and adevice [2]. A|drug can only
receive market au#(;lsation when a competent author-
ity [e.g. the European Medicines Agency (EMA) or the
Food and Drug Administration (FDA)], after [scientific

assessment based on adequately designed randomized
m concludes that the drug has a beneficial effect on
human health. Exceptions to this pathway may exist for,
e.g. orphan diseases. The requirement for marketing
authorisation of medical devices is less stringent. In the
EU, manufacturers of devices must fulfil the requirements
for lconformity with the European directives [3], recently
replaced by regulation 2017/745 [4]. This conformity
results in a CE Mark|that stands for safety (mainly related
to product and production quality) and “label efficacy”
or “performance as intended’, which in the case of the
above-mentioned treatments means that they remove
inflammatory mediators. More |stringent requirements
for clinical evaluation only exist for high-risk devices
such as [permanent implants. The conformity assess-
ment, the content of which is not in the public domain, is
performed by (supervised) notified bodies that are com-
mercial organizations., In case of high-risk devices, the
assistance of an expert panel is required. The CE mark is
not an indication of efficacy regarding patientm
[4]. Vigilance and rigorous post-marketing surveillance of
these devices thus become extremely important.

CPFA, a combination of a plasma and a hemofilter, has
been gten ed for the treatment of patients with multi-
ple organ failure or sepsis. After promising experimental
data, the first pilot clinical trial was performed in 2002
[5], followed by several case reports and case series,
showing improvement of surrogate outcomes such as
cytokine levels or vasopressor requirement. The treat-
ment was widely used, imainly| in Italy, A ffirst RCT, aim-
ing to evaluate the effect on mortality in 330 patients, was
stopped early because of futility [6]. A second RCT, using
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a higher volume of treated plasma, was stoppea because
of an|increased mortality in the treatment group and the
company stopped marketing of the product in April 2018

[7].
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Better cooperation with
scientific community
in the search for evidence

* Increased transparency on approval process
* More stringent post-marketing surveillance
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Fig. 1 Many stakeholders play a role in the process that leads to the delivery of safe and efficacious health care. Every stakeholder must be aware of
his/her responsibility and contribute to this goal. The comments in blue denote potential pathways for improvement

uses biocompatible, highly porous study) in septic shock found a_significant reduction in
to remove toxic substances. In e vasopressor requirement [12

in the moder- as con-
ate risk category (class or situations with excessive Besides
cytokine levels (amongst others sepsis and cardiopulmo-

many case

show! results

(safety, clinica 1rr1prove ment (mainly decrease in vaso- everal studies are ongoing but mainly
pressor requirement) and _ of patients) e setting of complicated cardiac surgery. Ongoing
but have a of publication and make it dif- trials in sepsis, registered at clinicaltrials.gov, include

ficult to ascribe causality. A an RCT (NCT02588794, posted in October 2015), with
with potential for providing interestin estimated enrolment of 124 septic patients, a recent reg-

ata on responders and non-responders, but istration (NCT04013269 aiming to enrol 32 patients with
Only a few sma refractory septic shock and a retrospective stud
atients (NCT03977688). In the light of the
it i to see on the

ave been performed in sepsis.
supporting the CE Mark randomized

is clear that
this treatment may have potential “niches” where it ben-
efits patients. These indications, however, remain to be
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established. In the meantime

e industry, regulatory agencies,
the scientific community with researchers, congresses
(presenting ‘hot topics’) and scientific journals, bedside
physicians and, sometimes, the families of critically ill
patients, who search information on the internet or
other media (Fig.

eading voices are:

e/she has only a ‘simple’ but burning and vita

uestion: “How can I make this patient survive?” The

rom an ethical point of view, neither industrial
sponsors nor clinical scientists must leave the intensiv-
ist on the cold front. The

o provide the clinical
community with solid results, allowing the physician to
perform ‘personalised medicine’ while balancing harm
and benefit of these devices.

physicians is needed on how to handle merchandising
by the industry.

Regulatory agencies may play an important role by
increasing the transparency of the approval process and
by more stringent post-marketing surveillance. The sci-
entific community is responsible for the performance
and correct reporting of hi clinical trials. The

are sometimes contradictory, reporting adverse events
and maintaining independence from the industry. Only
a reputable discourse between all the stakeholders will
result in the development/implementation of efficient

innovative treatments which are urgently needed to
improve survival in sepsis and septic shock.
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