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For nearly four decades a multitude of randomised con-
trolled trials have struggled to find a magic bullet for
improving sepsis outcomes. We have experienced false
dawns such as anti-endotoxin antibody, anti-TNF thera-
pies, activated protein C, early goal-directed therapy,
tight glycaemic control and high-dose vitamin C, and
have lived through the swinging pendulum of belief or
distrust in corticosteroids. Truth be told, we have not
seriously progressed beyond the age-old tenets of timely
antibiotics [1], source control and restoration of organ
perfusion other than recognition of iatrogenic harm
through overdoing our interventions, be it excessive ven-
tilation, fluid, catecholamines, corticosteroids, sedation
or nutrition [2]. Primum non nocere, first do no harm.

Yet we are belatedly recognising that some of these
shelved interventions, not to mention newer targeted
therapies, could indeed work in the right patient when
delivered at the right time, at the right dose and for the
right duration. One size does not fit all. Just as cancer
has malignant cells as a defining requirement, sepsis
mandates an inappropriate host response to infection.
However, both cancer and sepsis are umbrella terms for
syndromes that embrace multiple causes, body locations,
and patient populations with highly variable clinical pres-
entation and outcomes.

A much-needed paradigm shift over the last decade
has advanced the case of identifying which intervention
suits a particular patient, in other words a theranostic-
driven, personalised approach. Retrospective analyses of
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randomized controlled trials, databases and transcrip-
tomic libraries have identified various endotypes or sub-
phenotypes where outcomes may differ in response to
fluid [3], statins [4] or steroids [5, 6]. Prospective trials
are commencing using big data, bioinformatics or novel
biomarkers to target patient subphenotypes in the hope
that benefit will accrue in some and iatrogenic harm
avoided in others (e.g. RHU RECORDS (Rapid rEcog-
nition of CORticosteroiD resistant or sensitive Sepsis),
ClinicalTrials.gov Identifier: NCT04280497).

Yet along comes a virus that sweeps the planet and we,
comprising medical, scientific and industry communi-
ties, have reverted to type. Throw the kitchen sink, or
rather, a factory load of kitchen sinks, at the patients and
hope something works. Einstein posited that if he had an
hour to solve a problem, he would spend 55 min think-
ing about the problem and 5 min thinking about solu-
tions. With coronavirus disease 2019 (COVID-19) there
has been barely any thought in the rush. A plethora of
interventions, many with next-to-no scientific basis or
even directly conflicting effects, have been trialled [7]
or, worse still, simply given to patients on compassion-
ate grounds [8]. These have been driven by bandwagons,
media hype, availability and cost of a product, and/or a
desperation to do something extra regardless of the risk
of negative consequences that may not be readily appar-
ent. At the time of writing, 2981 interventional trials on
COVID-19 patients had been registered on the clinical-
trials.gov website, but only 415 (13.9%) completed. A
fifth (629) are large Phase III trials, a third of which are
industry-led, but only 79 (12.6%) have been completed.
A worrying number of Phase III trials have not had prior
Phase II assessments demonstrating preliminary safety
and markers of efficacy.
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Many of the interventions are potently immunosup-
pressive yet systematic surveillance of adverse events
and recording of long-term outcomes have largely been
inadequate. This is even more relevant when the often
prolonged hospitalisation of the most severely affected
patients and longer-term complications related to severe
acute respiratory distress syndrome (ARDS) and ‘long
Covid’ are considered [9]. For example, significant 28-day
mortality improvement with corticosteroids has only
been shown in a single open-label trial [10, 11]; knowl-
edge of safety and outcomes beyond 28 days still remain
unknown for this and all other reported corticosteroid
randomised controlled trials (RCTs) [11]. The largest
survival benefit from dexamethasone in the RECOVERY
study was achieved in those who were mechanically ven-
tilated at enrolment, yet this subset only constituted a
fifth of all patients enrolled and perhaps over a third of
these patients were still in hospital at 28 days with ulti-
mate fate unknown [10]. Steroids may hasten recovery
in some patients but adversely affect others [5, 6]. The
increase in deaths (with a significant interaction test) in
the enrolled patients who were not receiving oxygen at
initiation of corticosteroids remains a still unexplained
and significant safety concern. The impact on secondary
infection rates is also unclear. Furthermore, long-dura-
tion corticosteroid therapy may be associated with pro-
tracted neuromuscular weakness, and more prolonged
viral replication increasing genetic diversification [12,
13].

We have allowed usual standards of trial design and
monitoring to slip using urgency and pragmatism as
convenient excuses. While we sympathize with the chal-
lenges of performing high-quality randomised trials at
short notice and at speed under highly stressful condi-
tions, we do have to ask whether we have been remiss in
not including placebo controls and not collecting more
granular safety and survival data to better inform our
interpretation of reported trials, or even a centralised
registry collecting data from both uncompleted or unre-
ported negative trials or compassionate use. The lack of
medium- to long-term follow-up is also concerning. Fur-
thermore, few studies have collected blood samples to
assess the biological effects of these interventions and
better identify the subphenotypes who may or may not
benefit.

In 2018 the Nuffield Council of Bioethics identified
the core challenge in balancing the interests of patients
in accessing experimental treatments with the need to
support innovation, yet ensuring sufficient safeguards
to protect patients from potential harm(s) [14]. With
COVID-19 disease, physicians have been under intense
emotional pressure to offer interventions over and above
standard of care. They have been spurred on by clinicians,

scientists and industry with indistinct justifications for
prescribing repurposed products. Patients and families
have been desperate to grasp at remedies, unaware of
any biological rationale or prior safety profiling, yet trust-
ing of their attending clinicians. With compassionate
use treatments, how often were patients or their families
offered informed consent, involved in the decision mak-
ing, or indeed even made aware of their use? In the cold
light of day, will mistakes be acknowledged and lessons
learnt?

One learnt lesson is clear in 2021: shortcutting sci-
ence perpetuates ineffective and unsafe treatments.
The randomized, double-blind, placebo-controlled trial
with systematic and comprehensive collection of safety,
biomarkers, short- and long-term survival outcomes,
remains the most effective and ethical science to save
lives. Is that feasible in the middle of a pandemic? Abso-
lutely yes. Despite thousands of observational studies
published on potential drugs against SARS-CoV-2, the
only antiviral with significant clinical benefits in hospital-
ized patients with COVID-19 was discovered through a
randomized double-blind placebo-controlled trial which
enrolled over one thousand patients and was completed
in just 58 days [15].
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