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Treat 2019 novel coronavirus (COVID-19) with IL-6 inhibitor:

Are we already that far?
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SUMMARY

The world is in the midst of the coronavirus disease 2019 (COVID-19) pandemic. Interleukin 6 (IL-6)

inhibitor (tocilizumab) had been suggested for the treatment of acute respiratory distress syndrome
(ARDS) patients based on the concept of "cytokine storm" in COVID-19. However, we still lack
reliable studies to verify "cytokine storm" in COVID-19 pneumonia. Furthermore, IL-6 inhibitor has
potential hazards of inducing infectious diseases. The efficacy of IL-6 monoclonal antibody-directed

therapy remains to be fully evaluated.
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The pandemic of coronavirus disease 2019 (COVID-19)
is a highly contagious respiratory disease resulting from
a life-threatening novel coronavirus, SARS-CoV-2.
Since its outbreak in Wuhan, China in December 2019,
it has now spread to 213 countries, areas or territories,
causing a severe public health burden (/). There is an
urgent need for effective treatment. Current focus has
been on the development of novel therapeutics, including
antiviral drugs and vaccines. Remdesivir, which has been
recognized as a promising antiviral drug against a wide
array of RNA virus infections, has been revealed to be
highly effective in the control of COVID-19 infection
in vitro (2). A compassionate-use cohort suggests that
remdesivir may have clinical benefit in patients with
severe COVID-19 (3). However, there are still no
randomized, placebo-controlled trials of antiviral therapy
for COVID-19.

The most common clinical presentation of
COVID-19 infection is fever, fatigue, and dry cough.
Notably, 11-53% of pneumonia patients developed
acute respiratory distress syndrome (ARDS) in different
cohorts, and respiratory failure from ARDS is the
leading cause of mortality (4-7). The pathophysiology
of COVID-19 has not been completely understood. In
other respiratory infections like influenza and Middle
East respiratory syndrome coronavirus (MERS-CoV),
severe "cytokine storm", with markedly higher levels of
proinflammatory cytokines including interferons (IFNs),
tumor necrosis factors (TNFs), interleukins (ILs), and
chemokines, has been reported in severe hospitalized
patients (8,9). Following previous experiences in severe
acute respiratory syndrome (SARS) infected subjects,

coronavirus, cytokine storm, pneumonia, tocilizumab

the Chinese National Health Commission (NHC) has
recommended steroids as standard therapy for severe
COVID-19 pneumonia although their role remains
controversial. A new approach of targeting "cytokine
storm" in severe COVID-19 patients emerged from
clinical experiences in China. Recently, interleukin 6
receptor (IL-6R) monoclonal antibody (tocilizumab)-
directed COVID-19 therapy has been used in a clinical
trial in China (No.ChiCTR2000029765), and it has been
incorporated into COVID-19 management guidelines
generated in China based on the concept of "cytokine
storm" in COVID-19 pneumonia (/0). However, the role
of interleukin 6 (IL-6) in COVID-19 is still unknown,
and the efficacy of IL-6 monoclonal antibody-directed
therapy remains to be fully evaluated.

One study that was conducted in the early
epidemic period of COVID-19, reported that patients
requiring ICU admission had higher concentrations
of proinflammatory cytokines (GCSF, IP10, MCPI,
MIP1A, and TNFa) than did those not requiring ICU
admission, suggesting that the cytokine storm was
associated with disease severity. However, they also
found increased secretion of T-helper-2 (Th2) cytokines
(e.g. IL-4 and IL-10) that suppress inflammation,
which couldn't be elucidated well (/7). Some recent
studies also show that IL-6 level increased in severe
patients (7,12,13). Serum viral load detected by RT-
PCR is closely correlated with IL-6 level in critically ill
COVID-19 patients (/4). These reports provide valuable
information on the immunopathology of COVID-19.
However, it is important to bear in mind that it is hard
to make a conclusion of "cytokine storm" based solely
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on elevated IL-6 level. Importantly, PCR positivity does
not necessarily indicate viable virus, and additional
data are needed to better understand the infectious
period of COVID-19 and implications for treatment and
infection control. A preprint article reported high levels
of three cytokines (CXCL10, CCL7 and IL-1 receptor
antagonist), rather than IL-6, were associated with
increased viral load, loss of lung function, lung injury
and a fatal outcome in clinically moderate and severe
COVID-19 patients (/5). Furthermore, high levels of a
particular cytokine that strongly correlates with disease
activity do not necessarily constitute causality. It is
presently unclear if elevated IL-6 levels are detrimental
or beneficial in COVID-19 pneumonia. In experimental
model systems, IL-6 can either suppress or facilitate
viral replication (/6), so studies on COVID-19 are
urgently needed. Timing of anti-IL-6R, if too early
might adversely affect viral clearance, which needs to
be assessed in trials (/7). Some scientists may refer to
the postmortem pathology findings of COVID-19 as
one of evidence for cytokine storm (/8). In this study,
they reported there was an increased concentration of
highly proinflammatory CCR4+CCR6+ Th-17 in CD4
T cells which implied that overactivation of T cells
accounts for the severe immune injury. However, they
did not mention the time point when the peripheral
blood was prepared for flow cytometric analysis. If
the blood was taken right before the patient's death
rather than before the onset of ARDS, using the result
to account for immune injury would be unpersuasive.
In conclusion, the available studies may be helpful
for encouraging further, more in-depth research, but
they should not be regarded as definitive evidence of
tocilizumab therapy.

Indeed, "cytokine storm" had been reported in many
diseases including infections and rheumatic diseases.
Macrophage activation syndrome (MAS), for example,
refers to acute overwhelming inflammation caused
by a "cytokine storm" (/9). The fact that biologic
agents neutralizing IL-6 and IL-1 are highly effective
treatments for sJIA — a rheumatic disease strongly
associated with MAS — raised hopes that the same
strategies would be successful to prevent cytokine
storm in inflammation. However, we should be very
cautious about these biologics since they have potential
hazards of inducing infectious diseases.

In conclusion, we now have a better understanding
of the IL-6 change and cytokine storm in COVID-19
pneumonia, but more data are needed on treatment
options that improve survival.
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