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Abstract

- Nanditha Venkatesan? - T. Y. Sree Sudha’ - Sajitha Venkatesan?® - Eswaran Thangaraju*

With many drugs being tried in the management and treatment of COVID-19, dupilumab is one such monoclonal antibody that
has come under the limelight for its possible role as an adjunct therapy in COVID-19 position. There are isolated case reports and
series that document a milder course of COVID-19 infection in patients who have already been on dupilumab therapy for
treatment of conditions such as atopic dermatitis and chronic rhino-sinusitis with nasal polyp. There is also an ongoing debate
regarding the continuation of biologicals in the COVID patient. In this article, a non-systematic critical analysis of dupilumab was

performed to delve into this hypothesis further.
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Introduction

Dupilumab is a human monoclonal IgG4 antibody which
binds to the alpha subunit of IL-4, 13 receptors and pro-
motes signaling after binding to the IL-4Ro subunit.
While it has already been in use in dermatology clinics
for the treatment of atopic dermatitis (AD), it was most
recently approved for the indication of chronic rhino-
sinusitis with nasal polyp (CRSwNP) by the US Food
and Drug Association (FDA) on the 26th of June, 2019
[1]. The pathophysiology explored in AD and CRSwNP
and the role of the above monoclonal antibodies in link
with virus are shown in Fig. 1. A significant anti-viral role
of cells, namely, CD4* T (production of essential specific

This article is part of the Topical Collection on COVID-19

P4 Pugazhenthan Thangaraju
drpugal23 @gmail.com

Department of Pharmacology, All India Institute of Medical Sciences
(AIIMS) Raipur, Raipur, Chhatisgarh, India

2 All India Institute of Medical Sciences (AIIMS) Raipur,

Raipur, Chhatisgarh, India

Department Of Microbiology, All India Institute of Medical Sciences
(AIIMS) Raipur, Raipur, Chhatisgarh, India

AKT memorial college of engineering and technology,
Kallakurichi, Tamil Nadu, India

SN Comprehensive Clinical Medicine
A SPRINGER NATURE journal

antibodies) and CD8* T (cytotoxic toward virus infected
cells), plays a very important in balancing against the
infection of SARS-CoV-2 and associated inflammation.
In addition, there is major trigger for differentiation of T
cells into T-helper 1 (Th1) and Th17 in series to the mas-
sive release of pro-inflammatory cytokines, namely, tu-
mor necrosis factor (tnf (3), interleukin (IL) (1, 6, 8, and
21), and monocytes chemoattractant protein-1 (MCP1) by
the viral infection. So these lead to the cytokine storm that
will prevent the activation of CD8" T cells. The corona
virus also seems to stimulate the secretion of IL-4 and IL-
10 (Th-2 cytokines). This in turn suppresses the inflam-
mation mediated by T helper cell (1/17). But dupilumab
inhibits the function of IL-4 and IL-13. So whether
dupilumab usage is beneficial or can lead to increased risk
of contraction to SARS-CoV2/complication is still ques-
tionable. So at the level of molecular mechanism whether
it acts as adjuvant in controlling or against in increased
risk should be explored [2, 3].

Dupilumab, in the CRSwNP patients, shows its clinical
efficacy by minimizing nasal polyp size and increasing quality
of life by reducing sinonasal symptoms, particularly in pa-
tients with comorbidities such as asthma. Several case reports
and letters to the editor have pointed out the safe use of
dupilumab in patients in dermatology and otorhinolaryngolo-
gy outpatient clinics [4].

Dupilumab has been associated with a reduced infec-
tion rate in AD patients. A pooled analysis of seven RCTs
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Fig. 1 Pathophysiology in general and adjuvant to virus

on dupilumab-treated AD adults showed a decreased risk
of serious infections, skin infections, and herpes infec-
tions (eczema herpeticum or herpes zoster) in the
dupilumab groups compared with placebo [5]. SOLO 1
and SOLO 2 were RCTs that demonstrated that rates of
upper respiratory tract infections were much the same in
placebo and dupilumab [6]. There were no reports of
more serious lower respiratory infections in dupilumab.
A decrease in theoretical risk for COVID-19 in
dupilumab-treated patients in addition to its ability to con-
trol viral infection-induced asthma has also been noted.

The European Task Force on Atopic Dermatitis recently
commented that “Targeted treatment selectively interfering
with type-2 inflammation such as dupilumab is not considered
to increase the risk for viral infections and might thus be pre-
ferred ...in a situation such as COVID-19 pandemic” [7].
However, recommendations swing both ways. The
American Academy of Dermatology currently recommends
that patients with active COVID-19 infection should discon-
tinue any systemic treatment under the supervision of a der-
matologist. The International League of Dermatological
Society (ILDS) guidance in contrast asserts that current evi-
dence does not justify the discontinuation of dupilumab ther-
apy for AD in healthy subjects [8].

The current recommendations of the German Society
for Allergology and Clinical Immunology for the use of
biologics in the treatment of patients with chronic
rhinosinusitis and nasal polyp alongside evidence from
various published literature point toward the continuation
of the treatment [9].

Herein, we explore evidence from published literature and
collate their findings that could throw light on the current
scenario though a non-systematic critical appraisal.
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Effects of Dupilumab

. Inhibit local inflammation, mucus hyper secretion and remodelling of airways

. Isotype switching prevented

. Inhibition of cytokines such as IL-4, implicated in virus-induced cytokine storm
. Overall, prevent and control asthma exacerbation in virus-induced episodes

Methods

A search was conducted across databases that included
PubMed, medrXiv, biorXiv, and SSRN. The search strategy
was carried out using keywords such as “Dupilumab,”
“COVID-19,” and similar such terms. We included clinical
trials, research studies, case reports, and randomized control
trials that employed the use of dupilumab at any point in the
treatment of patients who were laboratory confirmed cases of
COVIDI19.

Study Selection

Given the small number of articles that were found in our
search, full-text screening of all articles were done.

Inclusion Criteria

Patients: Patients, both adult and pediatric population, who are
laboratory confirmed cases of COVID-19.

Intervention

Dupilumab used at any point in the treatment of any disease
condition (AD or CRSwWNP).

Type of Study

Clinical trials, research studies, case reports, randomized con-
trol trials, and editorials.
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Exclusion Criteria

— Review articles and comments were not included.
—  Dupilumab in patients without lab-confirmed COVID19
infection (Mild flu-like illnesses were not included)

Data Extraction (Selection and Coding)

Two reviewers independently screened the search results that
were documented on Google Sheets. Details that were extract-
ed included author and journal details, year of publication,
sample size, age, sex, indication for rational use of dupilumab,
duration for treatment, adverse effects observed, and course of
COVID-19 infection.

Once this data was retrieved, we measured the total number
of COVID19 patients who were on dupilumab and recorded
their course of disease.

Statistical Analysis

The data were extracted in Google Sheets in numbers and
converted later to percentages.

Results

As of July 14, 2020 (Fig. 2), we recorded a total of 15 articles,
11 in PubMed, 4 in the medrXiv/biorXiv COVID-19 preprint
collection and 0 relevant searches in the SSRN database. Out
of these 15 articles, only 8 met the inclusion criteria. Of these
8 articles, 7 of them used dupilumab for the indication of
atopic dermatitis while only 1 article was a case report of a
patient on dupilumab for the indication of CRSwNP.

Pooled data from these studies revealed a total of 775 pa-
tients on dupilumab, of which 6 developed COVID-19 infec-
tion (0.77% infection rate). All 6 patients had a mild course of
disease and recovered. No deaths were reported in this group.
Only 1 out of 8§ studies from the non-systematic analysis men-
tioned the duration of therapy. Out of the 11 results from
PubMed, 10 studies recommended continuation of use while
1 review inclined more toward withholding the medication in
high-risk groups.

Discussion
Our results show that the use of dupilumab in general is much

lesser for CRSWNP as compared with AD. This could be
owing to the difference in time points for when this drug
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Fig. 2 Flow chart of collected information
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was approved for the two separate indications. Among those
patients that developed COVID-19 infection, all of them
displayed a mild disease course, tempting us to speculate the
possible immune-modulating role of dupilumab.

One case report highlighted the effect of dupilumab in
a patient with CRSwNP who developed COVID-19 infec-
tion. They hypothesized that the unexpectedly light course
of disease could be attributed to (1) reduction in local
inflammation and better nasal respiration and sinonasal
function, (2) achievement of complete control of asthma
in patient in study, and (3) increased eosinophils in pa-
tient; strengthening the recently described negative asso-
ciation between an increased number of eosinophils and
viral load [4, 10].

Dupilumab in CRSwNP treats symptoms such as anosmia,
nasal congestion, and cough which are symptoms common to
COVID-19. In this case, theoretically, patients on dupilumab
might not show classic symptoms of COVID-19. This needs
to be borne in mind while these patients are educated about
symptoms of COVID-19. It has been cited as a safe choice of
medication, which has largely been attributed to its targeted
mode of action rather than widespread immunosuppression,
latter being a risk factor for severe degree of COVID-19 in-
fection [11]. Abrupt cessation of the therapy in patients could
exacerbate previously controlled symptoms, consequently
leading to the progression of the inflammation causing a flare
up of existing underlying comorbidities that were otherwise
under control by the action of dupilumab, such as asthma.
With atopic patients having a higher likelihood of developing
asthma, viral infections in these patients could exacerbate the
condition. In such a context, dupilumab will prove to be ef-
fective. Also, it needs to be borne in mind that anti-drug anti-
bodies or neutralizing antibodies could be generated during
the period of discontinuation that could eventually render the
treatment useless at a later stage [12]. Knowledge of immuno-
logical pathways also has shown that the pathways of IL-4 and
IL-13, which are Th2 cytokines, have not been implicated in
host defense mechanisms against viral infections. However,
an excess of the Th2 cytokines (IL-5, 10) have been docu-
mented in fatal cases of the 2002 SARS-CoV infection, as
compared with recovered patients [13]. With studies showing
that heightened immune response and rise in levels of IL4
could potentially worsen the hyperinflammatory response,
we speculate that immune-modulation by dupilumab in
COVID19 might prove to be beneficial. A recent article also
supports on the continuation of monoclonal antibodies when
there is no concrete evidence against its usage in atopic der-
matitis or chronic rhinosinusitis with nasal polyp [14].

Our study has several limitations that need to be considered
while interpreting the results.

— This is a very preliminary collation of existing articles.
Very small number of studies have been published in the

context of dupilumab use in COVID-19. More evidence
in this regard, with a larger sample size, is needed.

—  There is lack of any mention of the duration of therapy in
these patients. Duration of therapy will influence the ef-
fect of the drug on the immune system.

— Many of these patients might have eventually gone on to
develop the COVID-19 infection, so the rate of infection
is not an absolute indicator.

Conclusion

Culmination of these effects could push the patient into a more
severe form of COVID-19. Flare up for asthma and
rhinosinusitis would additionally cause an increase in sputum
production and cough, which could increase rates of transmis-
sion. Interruption of therapy could lead to the progression of
rhinosinusitis, expansion of polyp formation, worsening of
comorbidities, and production of anti-drug antibodies.

Unlike other immune-modulatory therapies, clinical trials
have shown that the full effect of dupilumab on the immune
system occurs much later after initiation. This needs to be
borne in mind as duration and initiation of therapy needs more
synthesis of evidence. Data regarding duration of therapy and
its effect on the immune system also needs to be researched
further.

In the context of COVID-19, its role as an immune-
modulating agent should be explored further and considered
urgently.
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