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More than three years after the emergence
of Coronavirus disease 2019 (COVID-19), an
infectious disease caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-
COV2), was declared a pandemic by the World
Health Organization, reports of COVID-19
hospitalization and death have begun decreasing.
Even though COVID-19 as a global health
emergency has been declared over, research
in finding and evaluating modalities that can
decrease severity and mortality from COVID-19
infection are still on going.! To date, there have
been more than 380,000 publications on Pubmed
under the search term “COVID 19”. Excessive
inflammatory activation is an important part
of COVID-19 pathogenesis which is caused
by interaction of the virus with the host and
modulation of the host’s immune response.>
Better understanding of COVID-19 pathogenesis
could improve the strategies used to manage
COVID-19 infection. Monoclonal antibodies are
one treatment modality that can be used to target
the virus itself or modulate the dysregulated
immune response in COVID-19. Monoclonal
antibodies (mAbs) can halt progression of
COVID-19 in high-risk patients. However,
considering the limited production and high cost,
is this treatment modality an option in Indonesia?

Even though most COVID-19 cases are mild
or moderate and restricted to the upper airways,
some cases can progress to life-threatening
pneumonia. This has caused more than 160,000

Acta Med Indones - Indones J Intern Med « Vol 55 « Number 3 « July 2023

deaths in Indonesia and six million deaths
worldwide.** SARS-COV2 has a set of non-
structural proteins, structural proteins (spike
glycoprotein, membrane protein, nucleocapsid
protein, and envelope protein), and accessory
proteins. The spike glycoprotein is the main
determinant for this virus tropism.* The spike
protein is the main antigenic part which binds
to host cell receptors, facilitates viral invasion
of'host cells, and stimulates immune responses.’
The spike protein has two subunits: the S1 and S2
subunits. The S1 subunit binds to the angiotensin-
converting enzyme 2 (ACE2) receptor, while the
S2 subunit mediates membrane fusion. After
binding to ACE2, the spike protein is cleaved
by transmembrane serine protease (TMPRSS).’
Pattern recognition receptors (PRRs) detect
danger-associated molecular patterns (DAMPs)
that indicate the disturbance of host homeostasis
and pathogen-associated molecular patterns
(PAMPs) from the virus.>® This condition could
induce cytokines downstream.? Adequate and
synchronized innate and adaptive immunity are
needed for a good antiviral immune response.6
To adapt to human cells as a new environment,
the SARS-COV?2 virus can modify its ribonucleic
acid (RNA), antagonize and escape immune
responses, and induce apoptosis of immune cells
which can lead to immune system dysregulation.’
Multisystemic immune dysregulation appears
in critically ill COVID-19 patients and is
triggered by viral molecules and extensive
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tissue damage. Hyperactivation of neutrophils
and infiltrating macrophages lead to excessive
cytokine expression or cytokine storm which
can activate endothelial and epithelial tissues.
Proinflammatory cytokines, such as interleukin-6
(IL-6), IL-17, 1IL-8, interferon gamma (IFN
gamma), and tumor necrosis factor alpha
(TNF alpha), correlate with disease severity. A
hyperinflammatory microenvironment leads to
functional impairment of antiviral lymphocytes.?

There are some strategies currently available
to fight SARS-COV-2 infection, namely targeting
the virus itself or targeting the pathological
inflammatory response.? To decrease COVID-19
associated mortality, approaches do not only
focus on hospitalized patients, but also on
suppressing the viral replication to prevent
progression to a hyperinflammatory condition
that can cause severe COVID-19 cases among
ambulatory high-risk patients. Studies on finding
new treatments or re-purposing the use of old
drugs have been conducted since the early
days of the COVID-19 pandemic with the aim
of improving patient outcomes. Significant
developments have been made and there are a
variety of novel therapeutic options, including
antiviral drugs, immunomodulatory treatments,
and mAbs, for the management of COVID-19.
However, these drugs have shown limited
therapeutic potential and effectivity depends on
the stage of the illness.’

In this issue, we have a systematic review
and meta-analysis conducted by Wafa et al from
Airlangga University assessing the efficacy and
safety of mAb treatments against COVID-19.
Using predefined search criteria, they conducted
systematic searching from January 2021 to
March 2021 which identified sixteen randomized
control trials (RCTs) and eleven of these RCTs
were found to have a low risk of bias. This
meta-analysis had 4700 participants in the
intervention group and 4157 participants in
the control group and assessed the effect of
mAbs on the following: COVID-19 treatment
for all-cause mortality, the need for mechanical
ventilation, hospital discharge at day 28-30,
change in viral load, and serious adverse events.
The monoclonal antibodies included in this meta-
analysis were anti-spike mAbs (bamlanivimab
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monotherapy, bamlanivimab-etesevimab,
casirivimab-imdevimab (REGN-COV2), anti-
IL-6 (tocilizumab and sarilumab), and anti-C5a
(Vilobelimab/IFX-1). This meta-analysis found
that tocilizumab reduced the mortality risk in
severe to critical COVID-19 patients as well
as the need for mechanical ventilation, and
increased the incidence of hospital discharge at
day 28-30. Bamlanivimab monotherapy did not
reduce mortality nor viral load. It also did not
increase the hospital discharge rate. Meanwhile,
bamlanivimab-etesevimab and REGN-COV2
significantly decreased viral load. No mortality
risk reduction was seen with Vilobelimab. For
all the mAbs included in the meta-analysis, no
major safety concern was documented.®

Monoclonal antibodies are antibodies
developed from a single cell lineage that has
a high affinity for its target cell. Monoclonal
antibodies have been used in various conditions
from before the onset of the COVID-19
pandemic, namely malignancy, autoimmune
diseases, transplantation, and also other infectious
diseases.” There are two mechanisms of mAbs
used in COVID-19 management: modulating
hyperinflammatory conditions and targeting
spike protein.’

Tocilizumab and sarilumab are both anti—
IL-6 mAbs and they received emergency use
authorization (EUA) from the U.S. Food and
Drug Administration (FDA) in June 2021 for
COVID-19 patients who were hospitalized
with COVID-19, receiving corticosteroid and
requiring supplemental oxygen. IL-6 blockade
can attenuate the hyperinflammatory response
to SARS-CoV-2.!1 Modulating the levels
of proinflammatory IL-6 may decrease the
duration and severity of COVID-19.!"" Before
the COVID-19 pandemic, these mAbs had
been approved for treatment of inflammatory
conditions, such as rheumatoid arthritis.” The
Infectious Diseases Society of America (IDSA)
recommends the addition of tocilizumab to the
standard of care for hospitalized adult COVID-19
patients with progressive, severe or critical
conditions (on mechanical ventilation or have
end-organ dysfunction) who have elevated
markers of systemic inflammation. If tocilizumab
is not available, sarilumab might be an alternative
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for this kind of patient. In Indonesia, tocilizumab
is available and listed in the national drug
standard (formularium) for rheumatoid arthritis.'?

Monoclonal antibodies targeted towards
the receptor binding domain (RBD) of the
spike protein and multiple epitopes of the
S protein are used to neutralize COVID-19
infection.”® For antiviral function, mAb has a
better safety profile and more specific target
than polyclonal antibodies used for infectious
diseases.” Bamlanivimab, an mAb which
binds to the receptor binding domain (RBD),
at first received an EUA from the FDA as
monotherapy based on interim results from the
trial. Subsequent results from that same trial then
led to the approval of combination treatment
with etesevimab. Etesevimab is a neutralizing
antibody that binds to a region in the RBD that
overlaps with the region that bamlanivimab
targets.” Bamlanivimab is not so effective
against most of the COVID-19 variants, but its
efficacy is improved when in combination with
etesevimab. The FDA then cancelled the EUA
for bamlanivimab as monotherapy.'?

The FDA issued EUA for bamlanivimab/
etesevimab, sotrovimab, and casirivimab/
imdevimab in December 2021 for non-
hospitalized immunosuppressed COVID-19
patients who are at high risk of progression.
Some of the high-risk conditions cited are being
65 years old or more; having underlying diabetes
mellitus (DM), chronic kidney disease (CKD), or
immunosuppressive disease; a body mass index
(BMI) > 35 kg/m; being on immunosuppressive
therapy; and being more than 55 years of
age and having hypertension, cardiovascular
disease, or a chronic respiratory disease. These
mAbs are not authorized for use in patients who
require oxygen therapy due to COVID-19 and
patients with known hypersensitivity to any of
its ingredients.”’

Bamlanivimab/etesevimab and casirivimab/
imdevimab work by binding to the RBD, while
sotrovimab binds to the S2 subunit. The S2
subunit, which is conserved in SARS-CoV-2
across variants, helps the fusion of virus and host
membrane. Because of this, the only monoclonal
antibody considered effective against the omicron
variant, as of January 2022, is sotrovimab.’ IDSA

recommends anti-SARS-CoV-2 monoclonal
antibodies with activity against the predominant
regional variants within seven days of symptom
onset for ambulatory patients or patients admitted
to the hospital for reasons other than COVID-19,
who have mild-to-moderate COVID-19 and are
at high risk of progression to severe disease.'

The monoclonal antibody that targets the
spike protein and received EUA for COVID-19
management from The Indonesian Food and
Drug Authority is regdanvimab. Regdanvimab
neutralizes the receptor-binding site of the
SARS-CoV-2 spike protein as an antigen target.
On March 2021, the Committee for Medicinal
Products for Human Use (CHMP) of the
European Medicines Agency (EMA) concluded
that regdanvimab, which had not received EUA
from FDA, could be used for adult patients with
COVID-19 who do not require supplemental
oxygen but are at high risk of progression to
severe disease. Regdanvimab is indicated for
high-risk mild and all moderate COVID-19
patients. High risk conditions include an age
of more than 50 years, cardiovascular disease
(including hypertension), BMI of more than 30
kg/m?, DM, chronic lung disease, chronic liver
disease, CKD, and immunosuppression due to
disease or treatment.'*

The rapid development of mAb treatment for
COVID-19 has been an impressive achievement.'®
The use of mAbs in COVID-19 treatment has also
been recommended in the Indonesian guidelines
for COVID-19 management.'® However, this
approach has some limitations. First, the genomic
variability and high infectivity of SARS-CoV-2
can result in high antigenic variation which can
lead to mAbs resistance before or after treatment.
This resistance might render mAbs ineffective
in treating COVID-19 infection. Resistance
before treatment discourages regulatory bodies
from introducing a mAb into guidelines when
the prevalence of the mutations that have initial
resistance to the mAb in the circulating strains
is high. Secondly, the cost of production of
mADbs is high which makes the availability of
this treatment option limited in low to middle
income countries.!” The estimated price for
bamlanivimab/etesevimab and casirivimab/
imdevimab is around $2,400, while regdanvimab
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is approximately $446."

Many things have been learned from this
pandemic and serve as lessons for preparing
for the next pandemic or other emerging
diseases. Various therapeutic developments to
treat COVID-19 have been studied for both
hospitalized patients and in outpatient settings.
One of these developments is the use of a variety
of monoclonal antibodies that have shown
overall moderate efficacy in decreasing severity
and mortality from COVID-19 infection and also
good safety.’ Unfortunately, besides the variable
efficacy across variants, the cost for monoclonal
antibodies (mAbs) is still high which potentially
makes access to this treatment option for
managing COVID-19 limited in low to middle
income countries. The feasibility and economical
sustainability of mAbs against SARS-CoV-2
seem to be optimal in localized epidemics or
small outbreaks."
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