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Early preemptive immunomodulators (corticosteroids) for
severe pneumonia patients infected with SARS-CoV-2
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The first fatal cases of coronavirus disease 2019 (COVID-19)
occurred in Wuhan, China, and its epidemiological and clinical
characteristics are slowly becoming evident. However, the
pathogenesis of acute lung injury in COVID-19 and other infec:
tious respiratory diseases such as influenza remains unknown,
and there are currently no effective drugs for treating novel
coronavirus (SARS-CoV-2).

Elucidating a disease’s pathogenesis may be the first step
toward providing adequate patient care. It was once believed
that viruses that multiplied in the upper or lower respiratory
epithelial cells spread to the lung tissues, leading to respiratory
cell destruction. However, the pathogenesis of viral pneumonia
may not be virus-induced cytopathy but rather an aberrant host
immune reaction (e.g., cytokine storm) to the viral infection. The
2009 HIN1 pandemic influenza mainly affected all children
groups and young adults (2040 years of age); unlike seasonal
influenza, the mortality rate was relatively higher in individuals
of this age group with an active immune system. Early antiviral
treatment such as oseltamivir against influenza viruses may
not prevent the progression of pharyngitis to pneumonia or
the aggravation of pneumonia in severe cases.” Some patients
can develop rapidly progressive pneumonia within 1-2 days
after fever onset with multiple pneumonia lesions appearing
randomly throughout the lungs. Furthermore, multiple or exten-
sive lung lesions can be dramatically resolved within 24 hours
using timely immunomodulator therapy.?

Lymphopenia or eventual leukocyte depletion has been ob-
served in severe pneumonia patients and experimental animals
caused by various pathogens including SARS-CoV-2, influenza
viruses, and Mycoplasma pneumoniae, and lymphopenia
severity is correlated with lung injury severity and mortality.”
Animals infected with influenza viruses show high lymphocyte
infiltration in early lung lesions, while animals with depressed or
lacking T-cell function such as nude mice show milder or fewer
pneumonia lesions. These findings suggest that acute lung injury
is associated with circulating immune cell activation, including
T-cells, with corresponding cytokine production.”

The host’s immune system acts against toxins and pathogen-

associated molecular patterns® as well as damage (danger)-asso-
ciated molecular patterns.? Thus, it is a reasonable assumption
that, during the incubation period, certain pathogen-infected
cells contain not only replicated pathogens and by-products or
fragments from the pathogen replication processes but also the
host cell contents, including immune proteins against invading
pathogens such as interferons, pathogenic proteins, pathogenic
peptides, and other materials that can be toxic if released.”
When these substances spread systemically and locally and bind
to target organ cells, clinical symptoms such as fever, myalgia,
pneumonia, and even extrapulmonary manifestations such as
encephalopathy and other organ involvement occur due to the
activation of corresponding immune cells and immune proteins.
Every disease is thought to have etiologic substances that the
host’s immune system controls based on size and biochemical
characteristics (protein-homeostasis-system hypothesis).>” Thus,
the severity or chronicity of pneumonia and/or acute respiratory
distress syndrome (ARDS) depends on the load of etiologic
substances with corresponding immune reactions, duration of
specific immune cell appearance, or specific immune cells that
control the substances.” The potentially toxic substances in
affected target cells can induce further inflammation if released
into the local or systemic circulation. Patients with viral advanced
pneumonia or ARDS tend to subsequently develop a bacterial
invasion that manifests as septic shock or other organ cell injury.
Far advanced ARDS is difficult to cure and may not respond to
high-dose corticosteroids, antibiotics, and antivirals that are
normally effective against pathogens because the host’s immune
system has limited ability to eradicate extensive insults. Thus,
early disease control in patients at risk of progression to ARDS
should be mandatory to prevent further lung injury.*”

Clinicians may use corticosteroids only for patients with
advanced pneumonia and/or ARDS due to concern regarding
immunosuppression or drug side effects, especially in older
patients with comorbidities such as diabetes and cardiovascular
disorders. Also, clinicians may be influenced by reports or
guidelines that patients treated with corticosteroids have higher
mortality and morbidity rates. However, we should consider
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confounding factors, i.e., differences in timing, dose, cortico-
steroid therapy schedule, and selected subjects, across the study
groups.

Although the current guidelines do not recommend the use of
corticosteroids, we previously reported the effectiveness of early
immunomodulators such as corticosteroids and/or intravenous
immunoglobulin (IVIG) during the 2009 HIN1 pandemic
influenza and M. pneumoniae pneumonia based on the new
concept of the immunopathogenesis of pneumonia and its
clinical severity.>*'% In addition, well-randomized case-control
studies reported that additional early, medium-dose, and short-
term corticosteroid therapy (5 or 7 days) within 24 or 36 hours
after admission reduces morbidity and treatment failure rates in
adult patients with severe community-acquired pneumonia.' 12

We emphasize that the timing of immunomodulator (cortico-
steroids and/or IVIG) treatment is crucial because there may be a
critical early stage of immune-mediated lung injury in all affected
patients, which can be reversed or attenuated with prompt
intervention.>”) Immunomodulators should be given at the first
episode of respiratory distress such as dyspnea and/or wheezing,
especially if sudden-onset and/or requiring oxygen therapy,
or at the time of the identification of pneumonia progression,
which may be the “red flag” sign of ARDS development in some
severely affected patients. The initial lung lesions in the majority
of these patients on chest radiography or chest computed tomo-
graphy may be minimal, but the lesions can spread to the entire
lung field on the same or following day. Patients may have
severe lymphopenia regardless of immune status. The cortico-
steroid dose could be chosen according to disease severity and
adjusted according to patient response.>”>! Older patients
with underlying diseases may have a limited immune cell pool
because active underlying diseases are also controlled by immune
cells.’® Because the immunopathogenesis of pneumonia may
be the same in all infected patients regardless of age and seve-
rity, the early control of initial immune-mediated lung injury is
also helpful for reducing patient morbidity and possibly mor-
tality. Our standard corticosteroid treatment consisting of a
rapid, adjusted dose based on disease severity (prednisolone or
methylprednisolone, 1-10 mg/kg/day) with a short-term (taper-
ed off within a week) schedule showed no notable complications
in our patients.>”>10)

Avariety of treatment drugs, including antivirals, antimalarials,
immunomodulators, and anti-inflammatories, are now used to
treat patients with COVID-19 or severe pneumonia. We hope

this information in need of a verification through the case-
control study is helpful for clinicians, patients with COVID-19,
and health care workers and administrators preparing for the
increased patient burden in this pandemic.
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