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ET-traps as a potential treatment for COVID-19
1. Introduction

COVID-19 or the coronavirus pandemic results from a novel coronavi-
rus strain. COVID-19 is an infectious disease that has already infected
more than 3.5 million individuals [1]. The majority of individuals that
have contracted COVID-19 do not experience any severe respiratory prob-
lems. The elderly, and people having pre-existing health conditions, includ-
ing diabetes, pulmonary disease, complications with the heart or kidney
and certain cancers end up developing serious complications. There is cur-
rently no treatment for COVID-19. In this paper, we discuss the present sit-
uation of developing a treatment for COVID-19 and the potential use of ET-
traps (already established proof-of-concept for diabetes) as a therapeutic for
COVID-19.

2. Increased pro-inflammatory cytokines in a COVID-19 infection

A coronavirus infection is found to be associated with an up regulation
of different cytokines that are pro-inflammatory [2–5]. Increased produc-
tion of cytokines results in a cytokine storm, leading to an increased risk
of excessive vascular permeability, failure of different organs, and eventu-
ally can lead to death when this increased cytokine concentration is not
corrected [3].

Previous research has found that endothelin-1 (ET-1) is a stimulus of
these cytokines [6]. Therefore, a tool such as ET-traps, which has been
found to reduce elevated ET-1 levels, would also help with this cytokine
storm.

3. What are ET-traps?

ET-traps are Fc fusion proteins that contain endothelin receptor ligand
binding domains [7]. This includes the binding domains of the endothelin
A (ETA) or endothelin B (ETB) receptors. Previous work has found that
the ET-traps effectively bring down ET-1 to normal, control levels [8,9].
This was associated with the reduction in different markers of diabetes pa-
thology. Previous animal work showed that heart and kidney functions re-
turn to normal, non-disease levels [9]. Based on current literature, the ET-
traps would also restore lung function [10–12]. These studies have shown
that ET-1 is elevated in disorders of the lung and explain that ET-1 is a
key pathological factor. Therefore, given that ET-traps have been shown
to remedy underlying health issues that escalate the risk of a serious
COVID-19 infection, the ET-traps would likely offer a therapy for the
COVID-19 pandemic. Furthermore, given that ET-1 acts upstream and is a
stimulus of different pro-inflammatory cytokines [6,13] (Fig. 1), this tool
would help control the cytokine storm.
http://dx.doi.org/10.1016/j.medidd.2020.100054
2590-0986/
The binding of ET-1 to its receptors results in an increase of different cy-
tokines through various cell signaling pathways [6].

Currently, there are different therapies for COVID-19 that are being
tested for use in human clinical trials. This includes repurposed drugs that
are already approved for human use in other disease states, as well as vac-
cines. A potential problem with vaccines is that the virus may mutate and
therefore the efficacy of the intended vaccine would be low if any. A
group currently testing their developed vaccine for COVID-19 claims that
their vaccine is so strong that it would overcome any mutations in the
virus. However, a big issue here is of over stimulating the immune system,
which could later lead to an autoimmune disorder [14,15]. Given the cur-
rent urgency of developing a suitable treatment for COVID-19, human test-
ing of these treatments is being expedited and unfortunately the risk of an
autoimmune condition would only appear after a few years. Previous re-
search has shown that vaccination can cause different autoimmune dis-
eases, like type-I diabetes and multiple sclerosis [16,17]. In fact, a world
health expert has stated that “Don't bet on vaccine to protect us from
Covid-19” [18]. In fact, the Prime Minister of the United Kingdom, has
also expressed his concerns on a vaccine offering a long term solution for
the COVID-19 pandemic [19,20]. Research into drugs to control symptoms
associated with COVID-19 has been touted. Furthermore, a recent report
states that a third of the deaths in the UK due to COVID-19 are of diabetics
[21]. The heart and kidneys can be adversely affected in diabetes [22,23].
Previous work has established the proof-of-concept for use of ET-traps in di-
abetes [8,9]. The ET-traps bringmeasures (of diabetes pathology, including
poor cardiac and renal functions) return to healthy levels. Although these
studies showed that the ET-traps exhibit no toxicity, more work is required
to ascertain ET-traps as a therapeutic.

Repurposed drugs, being tested for COVID-19 (already approved for use
in other diseases) have a caveat that many compromise the immune system
and cause other health complications like problems with the heart and
therefore should not be used as a treatment for an infection such as
COVID-19 [24–28].

A recent development has found that children infected with COVID-19
have gone on to develop serious symptoms, including septic shock [29].
Septic shock or sepsis is most commonly caused by a severe infection
[30]. Septic shock is associatedwith an increase of ET-1 levels in the plasma
[31]. Kaffarnik et al. (2017) have found that these increased levels of ET-1
are a pathological factor in sepsis. Endotoxins in pathological conditions
stimulate increased ET-1 levels. These increased ET-1 levels contribute to
the pro-inflammatory response, the cytokine storm discussed before. This
leads to damage of various organs such as liver, lung, heart and kidney
[30]. Previous animal work has found that use of ET-traps restores liver,
heart and kidney functions [9].
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Fig. 1. Effects of ET-1 on the cytokine storm.
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ET-1 is clearly an important pathological factor in COVID-19 and there-
fore an important therapeutic target. Therefore, endothelin receptor antag-
onists (ERAs) already approved for use in other disease areas may provide a
therapeutic for COVID-19. One issue here is that ERAs, such as Macitentan,
are not currently approved for use in children orwomen of childbearing age
because of teratogenicity. This issue has been discussed in a previous pub-
lication [32] and is because ET-1 has an essential role in different physio-
logical processes and so the ET-system cannot be fully blocked as would
an ERA. With ET-traps, we are merely sequestering high ET-1 levels that
are associatedwith pathology, without fully blocking ET-1 functions. Previ-
ous studies have shown a therapeutic effect of the ET-traps at the working
concentration [8,9]. Furthermore, ET-traps show stronger binding affinity
that is about a 1000-fold higher than the strongest ERA [32]. This is in ad-
dition to the ET-traps showing no toxicity [9].
4. Conclusion

Therefore, the ET-traps would provide a therapeutic for the COVID-19
pandemic. This would require further evaluation at both the cell and animal
levels in appropriate models. Previous research has shown that the ET-traps
are a potential therapy for diabetes with diabetics being at a higher risk of a
serious COVID-19 complication, they would also help tackle the cytokine
storm that previous research has shown can be induced by ET-1 and they
would also help improve cardiac and renal functions (both of which are
compromised in a COVID-19 infection). Experts in thefield of ET-1 research
have commended the value of ET-traps [33,34]. The ET-traps may provide
a much needed, life-saving therapeutic for use in COVID-19.
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