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Currently, the world is facing a new challenge due to the
spread of the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), which is responsible for the coronavirus
disease 2019 (COVID-19) pandemic. The SARS-CoV-2 hi-
jacks and enters the cells via angiotensin I converting enzyme
2 receptor (ACE2). The ACE2 is expressed on linings of the
arteries and veins throughout the body, but it is particularly
dense on the cell lining of the alveoli, in particular alveolar
type II cells, which renders them the most vulnerable cells to
be infected. Based on the available evidence, it seems that
many COVID-19 symptoms are not necessarily caused by
the SARS-CoV-2 directly, but rather by a cytokine storm of
tumor necrosis factor-alpha (TNFα) and interleukin (IL)-2, 6,
7. In combination with a hyperinflammation as a result of the
infection-triggered host immune response might lead to the
multiple organ dysfunction syndrome [1].

At present, several therapeutic approaches such as anti-
viral or anti-inflammatory drugs are used to medicate
COVID-19 patients. Those treatment regimens had been de-
veloped to treat SARS-CoV as well as Middle East
Respiratory SyndromeCoronavirus (MERS). Beside the phar-
macological treatments, stem cell-based therapy has been con-
sidered as one of the possible strategies to revert the cytokine
storm, to modulate the immune response and inflammation in
order to treat COVID-19. Based on the World Health

Organization International Clinical Trials Registry Platform,
more than 60 clinical trials from countries like China, United
States, Egypt, France, Iran, Turkey Spain and Jordan
employed different types of stem cells to treat COVID-19.

Up until now, mesenchymal stem cells (MSCs) from
sources like wharton’s jelly/umbilical cord, adipose tissue,
bone marrow, dental pulp, and menstrual blood is the most
promising treatment option in the above-mentioned clinical
trials. For instance, Leng and colleagues [2] reported that al-
logenic MSCs could improve the functional outcomes of sev-
en COVID-19 patients, along with decreased serum levels of
TNF-α, and increased IL-10 and VEGF compared to the pla-
cebo control group. In addition, RNA-sequence analysis in the
transplanted MSCs revealed high mRNA levels of important
trophic factors such as NGF, BDNF, EGF, VEGF, FGF, HGF,
TGF-β and HGF.

Although some progress in MSC therapy for COVID-19
patients has been achieved, the main setback is that potential
beneficial effects are highly context dependent, and a lack of
convincing evidence that MSCs reduce the 28-day mortality
[3, 4]. Given the mixed initial results derived from MSCs, we
suggest to consider other types of stem cells that are accessible
for autologous transplantation, have strong immunomodula-
tory potential to alleviate the cytokine storm, but without the
drawbacks and context-dependency of the MSCs.

Epidermal neural crest stem cells (EPI-NCSCs) originate
from the embryonic neural crest, located in the bulge of adult
hair follicles. This type of stem cells display a high degree of
plasticity, show absence of tumorigenicity, and can be well-
differentiated into all neural crest derivatives [5]. They are
abundant and can be isolated with a minimally invasive pro-
cedure. In addition, unlike bone marrow MSCs whose
proliferation/differentiation potential dramatically declines
with age, EPI-NCSCs isolated from elderlies preserved their
multipotency in vivo and in vitro [6].

In cerebral ischemia, EPI-NCSCs and BM-MSCs show
equal therapeutic potential [7]. In animal models of peripheral
nerve injury [8] and stroke [7], EPI-NCSCs showed superior
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immunomodulation properties. Furthermore, EPI-NCSCs
demonstrated their curative abilities in Alzheimer’s disease,
and in vivo as well as ex vivo models of spinal cord injury.

EPI-NCSCs are characterized by the expression of a variety
of growth factors, including VEGF, FGF, TGF, IGF, NGF,
BDNF, NT-3, and GDNF [9], all of which are essential for
vascularization and cell survival. It has been previously re-
ported that pre-treatment of stem cells with pharmacological
agents, or using tunable materials as an artificial niche, can
improve the expansion and/or differentiation of stem cells into
mature cell types with enhanced therapeutic effects and tissue
repair capabilities [10]. Similarly, the growth factor expres-
sion profile of EPI-NCSCs can be modulated by pharmaco-
logical drugs, and the stiffness of their substrate directs the fate
of EPI-NCSCs differentiation [11].

In summary, we suggest a potential for the use of EPI-
NSCSs in the fight against COVID-19, due to their
multipotency, abundancy, accessibility, immunomodulatory
properties, and rich trophic factor expression profile.
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