S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Comment

using it and might persuade critics that tummy time is
probably worth a try.
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Baricitinib: the first immunomodulatory treatment to
reduce COVID-19 mortality in a placebo-controlled trial

Antibacterial, antifungal, antiviral, and antiparasitic
treatments developed in the past century have improved
survival outcomes, even in high-mortality conditions
such as sepsis, a condition that is mostly caused by
bacteria but can also be due to other infections. In the
21st century, of all therapies that have improved the
outcomes of patients with sepsis, the appropriate and
early administration of antibiotics has been shown to
be the most effective therapy to save lives.! However,
despite highly effective antibiotics that can kil
microorganisms causing sepsis, and cultures showing
eradication of these organisms, overall mortality from
the condition remains high. In part, this high mortality
might be explained by dysregulated immune responses
arising from redundant pathways in the human immune
system, which have developed—along with the array of
defensive mechanisms involving the innate and adaptive
responses, inflammation, and coagulation—as a result of
the selective pressure of thousands of years of exposure
to infections, zoonoses, and resulting epidemics and
pandemics. This dysregulated immune response can
be as harmful as, or more harmful than, the pathogens
themselves.” Accordingly, two original studies showed
significant reduction in mortality due to sepsis among
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solid organ transplant recipients compared with patients
without transplants* This finding suggests that
immunosuppressive drugs, required lifelong to avoid
transplant graft rejection, might have been protective
by decreasing dysfunctional responses to sepsis. These
lessons learned from bacterial sepsis are highly relevant
in the context of COVID-19.

Although one antiviral, remdesivir, has already shown
significant clinical benefits in hospitalised patients with
COVID-19,° death from COVID-19 can occur because of
a dysregulated immune response (akin to sepsis despite
the use of effective antibiotics). This fact poses the
question of whether any host immune interventions
could improve the survival of patients with COVID-19.
Again, similar to bacterial sepsis, studies evaluating
steroid use in COVID-19 have produced both positive and
negative results. However, the only positive study was an
open-label trial,® and no placebo-controlled double-blind
studies have shown positive results to date.

Another immunomodulatory approach that has been
evaluated is the use of Janus kinase (JAK) inhibitors.
Baricitinib, an inhibitor of JAK1 and JAK2, has been
appraised in artificial intelligence and mechanistic
laboratory studies and human clinical trials, with multiple
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mechanisms of action identified, including anticytokine
effects and inhibition of host cell viral propagation.’
Potential side-effects of the drug, such as secondary
infections and venous thrombosis, are related to
changes in the inflammatory and coagulation cascades.
However, these side-effects have been rare in patients
with rheumatoid arthritis, the approved indication for
baricitinib.?

In The Lancet Respiratory Medicine, Vincent Marconi
and colleagues® assessed the use of baricitinib in
a randomised, placebo-controlled, double-blind
trial (the COV-BARRIER study). Importantly, the
study’s randomisation was done strictly through an
interactive response system and stratified by disease
severity, age, region, and steroid use. The trial was
conducted in 101 centres across 12 countries, and
enrolled 1525 patients. Compared with placebo,
patients who received baricitinib had a 38-2% relative
reduction and 5 percentage points absolute reduction
in 28-day all-cause mortality (hazard ratio [HR] 0-57
[95% Cl 0-41-0-78]; nominal p=0-0018), with a number
needed to treat (NNT) to prevent one additional death
of 20. No other anti-COVID-19 therapy has shown such
a profound reduction in mortality. For comparison, the
only other two immunomodulatory treatments that
were associated with a reduction in mortality were
dexamethasone (which showed a 17% relative reduction
and 2-8% absolute reduction in mortality and an NNT
of 36)° and tocilizumab (which showed a 15% relative
reduction and 4% absolute reduction in mortality
and an NNT of 25);* however, these treatments were
assessed in open-label trials with a high-risk of bias.

Although the COV-BARRIER trial did not show a
statistically significant difference between groups for
the composite primary disease progression outcome,
a similar outcome was achieved in the Adaptive Covid
Treatment Trial (ACTT)-2 study?, which also compared
baricitinib against placebo, but in combination with
remdesivir. There are two likely explanations for the
differences between these trials. First, a synergistic
effect of baricitinib with remdesivir could have
further accelerated clinical recovery in ACTT-2 but
not in COV-BARRIER (because only 18-9% received
remdesivir). Second, administration of respiratory
supportive care was heterogeneous in the 12 countries
involved in the COV-BARRIER study, because both
the indication and the timing of respiratory support

interventions (ie, oxygen supplementation, high-
flow oxygen, and invasive ventilation) were subject
to indication bias, which can vary widely among
countries. ACTT-2 was predominantly done in the USA,
so a more homogeneous approach could have enabled
the detection of the beneficial effects of baricitinib on
clinical recovery.

COV-BARRIER showed marked reductions in 28-day
and 60-day mortality, and ACTT-2, despite not being
powered for mortality outcomes, showed a consistently
better survival and a significant reduction in 28-day
mortality (hazard ratio [HR] 0-47 [95% Cl 0-24-0-93])
in patients who required supplemental or high-flow
oxygen, very similar to that seen in the COV-BARRIER
study (HR 0-57 [95% Cl 0-41-0-78]). Importantly, the
COV-BARRIER study showed that the survival benefits
provided by baricitinib were independent of the
presence or absence of concomitant use of steroids
(mostly dexamethasone)—ie, an absence of treatment
interaction. This finding is highly relevant because
tocilizumab, another immunomodulatory drug, showed
benefits in an open-label trial* only if concomitant
steroids were given; otherwise, it showed no benefits
or was potentially harmful—ie, a significant treatment
interaction was present.

From the bedside perspective, the safety results of
the COV-BARRIER study confirmed the findings of
ACTT-2" (ie, that treatment with baricitinib was not
associated with more side-effects than placebo). This
finding is noteworthy because, based on the ad hoc
designs of both the COV-BARRIER and ACTT-2 studies,
more secondary infections and thrombotic events could
be expected in the baricitinib group. However, in more
than 2500 patients, the safety of baricitinib was almost
identical to that of placebo. In fact, in ACTT-2, the number
of secondary infections was significantly lower in the
baricitinib group than in the placebo group, suggesting
that the immunomodulation provided by baricitinib
might be protective and not as immunosuppressive
as other drugs such as steroids. Furthermore, even
with the addition of steroids (which were allowed for
COVID-19 treatment in COV-BARRIER but not in ACTT-2),
baricitinib was not associated with more infections. This
finding not only confirms the safety profile in ACTT-2,
but also provides reassurance for the first time that the
combination of baricitinib and steroids might be safe.
Because both baricitinib and steroids come in tablet form
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and are affordable, they lend themselves to use in low-
income and middle-income countries. Baricitinib has few
drug-drug interactions, is excreted largely unchanged,
and can be used in older adults with comorbidities, such
as a decreased glomerular filtration rate.

During the COVID-19 pandemic so far, only a few
clinical trials have been done with the highest scientific
rigour” (placebo-controlled, double-blind, and with
randomisation stratified by disease severity and site
location), such as the ACTT** and COV-BARRIER
trials. The clinical benefits and significant reduction
in mortality, as well as the absence of safety concerns
found by both the COV-BARRIER and ACTT-2 studies,
place baricitinib among the few proven treatments of
choice for hospitalised patients with COVID-19.
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Colchicine treatment in COVID-19: the remaining unsolved @ ®)

question

Colchicine has been used to treat diverse pathologies in
different areas of medicine, including rheumatology and
cardiology. During the COVID-19 pandemic, colchicine
has been considered a good therapeutic option because
of its effects on the parts of the immune system involved
in SARS-CoV-2 infection and acute respiratory distress
syndrome (ARDS), including its effects on the chemotaxis
of inflammatory cells, such as neutrophils and monocytes,
and the intracellular transportation of vesicles. Colchicine
also inhibits the inflammasome, expression of different
molecules involved in leukocytes binding to endothelial
cells, and the recruitment of mononuclear cells and
neutrophils to inflamed tissue." Therefore, different clinical
trials were initiated to test the hypothesis of its benefit
in COVID-19. 11 studies enrolling 17205 patients with
COVID-19, most of whom were male, were included in a
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meta-analysis, published in 2021.2 Patients who received
colchicine had a significantly lower risk of mortality (odds
ratio 0-57 [95% Cl 0-38-0-87]; I 72%; p<0-01) and a non-
significantly lower rate of mechanical ventilation (odds
ratio 0-67 [95% Cl 0-39-115]; I 67%; p<0-01). Of note,
the subgroup analysis involving randomised controlled
trials showed no statistically significant difference in
mortality between patients who received colchicine and
those who did not. The COLCORONA trial?* a study of
more than 4000 non-hospitalised patients, was included
in the meta-analysis, but this trial was stopped before
the scheduled sample size had been fully enrolled due
to logistical reasons and the result was not statistically
significant.

In The Lancet Respiratory Medicine, the RECOVERY
Collaborative Group report the results of a streamlined,
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