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By the end of 2019 an outbreak of a novel virus was confirmed
which has caused more than 35 million cases, and more than a million
deaths all around the globe (https://covid19.who.int/ accessed on
Oct 5™ 2020). The emergence of the virus primarily recorded from
Wuhan, Hubei Province, China, has caused global concern due to a
very high infection rate with a high mortality rate which have been
reported to vary in different societies. For example, mortality rate in
the USA is estimated to be in the range of 2.9% while that in Italy has
reached as high as 11.3%." The reasons for varying mortality rates can
depend on several factors like the prevalence of other comorbidities in
the population, availability and quality medical services, preparedness
plans and their implementation. It has been a well-established fact
that the presence of one or more comorbidities enhances chances
of developing COVID-19 in a more acute form which may be life-
threatening in many cases.’

The phylogenetic analysis helped name the causative virus as
SARS-CoV-2 primarily affects respiratory organs though, it can affect
almost all of the organs. The SARS-CoV-2 virus enters the cells after
interacting with the ACE2 receptors, which are richly found on AT2
cells of the lung leading to damages in the structural organization of
organ resulting in insufficient gaseous exchange or acute respiratory
distress syndrome (ARDS), which is also accompanied by a storm
of proinflammatory cytokines.> Histopathologic observations have
reported pulmonary hemorrhagic infarcts along with alveolar edema
accompanied with inflammatory injuries and extensive pulmonary
interstitial fibrosis in the epithelial cell linings.* At the same time,
many other organs have been reported to suffer extensive injuries
during the infection. ACE2 is also expressed in endothelial cells,
rendering them vulnerable to the infections by the virus. Because
of the settling acute infection, and -caused cytokine storm-induced
increased myocardial output demand, it becomes probable that pre-
existing atherosclerotic plaques get mobilized, which can cause
myocardial infarction.’ It has been reported that patients infected with
SARS-CoV-2 developed acute kidney injuries (AKI) also. Regarding
the AKI, even though more research studies for deciphering the
exact mechanisms of pathogenesis are required, two steps seem
more plausible. Acute endothelial necrosis, multi-organ failures are
recorded in COVID-19 patients due to the infection as a study based
on single-cell transcriptome analysis reported that ACE2 receptor
expression at comparatively higher levels in kidney cells.® Injuries
in the nervous tissues also have been a major indication in many
patients of the class as several were diagnosed with damages in the
central nervous system in a recent retrospective study on the patients
hospitalized in Wuhan, China. The findings demonstrated that 36.4%
of infected patients had some degree of neurologic symptoms, and
the most affected persons of the group were highly likely to develop
acute cerebrovascular disease, impaired memory, and skeletal muscle-
related injuries.” The study also demonstrated the presence of severe
liver injuries during and after the infection were fairly common in the
COVID-19 patients. Studies have reported that up to 53% of patients
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had abnormally high levels of alanine aminotransferase, aspartate
aminotransferase, and bilirubin, the well-established parameters to
reflect some sort of liver ailment or malfunctioning. Although more
research is needed, observations indicate that the some degree of liver
damage is a very common indication in COVID-19 patients.’

Moreover, new insights into the pathobiology of the novel
coronavirus revealed that most of the patients who had recovered
from COVID-19 have long term effects and may need additional care
to lead a normal life. Up to 87.4% of the patients reported to have at
least one symptom persisting even after 3 months of the recovery,
of which fatigue and dyspnea were the most common ones.® Though
more studies are needed to evaluate the long term effects of the disease
on various internal organs, so far it is clear that the severe damages
caused by the infection lead to reduced capacities of lungs and other
highly vascularized organs which may need way longer time to regain
normal functionality, and the time needed will depend on their ability
to recover.’

As of now, the standard care for the patients in discussion, in
general, involves treatment with anti-viral drugs for inhibiting viral
multiplication, and corticosteroids for inhibiting inflammation.
However, these drugs have a number of undesired side effects.
Clinicians are still looking for a safer and more effective therapeutic
option for treating the disease. The use of Mesenchymal Stem Cells
(MSCs) has gained importance in treating various autoimmune
disorders like arthritis, inflammatory bowel disease, and
respiratory afflictions among other maladies.” Although different
mechanisms of their action have been suggested, studies support the
immunomodulatory and regenerative properties of MSCs could be the
principal factors helping in the recovery of the patients.!®!" During
cell to cell communications, it has been documented that MSCs can
secrete diverse anti-inflammatory cytokines and trophic factors like
TGF-B, HGF, LIF, GAL, NOA1, FGF, VEGF, EGF, BDNF, and NGF
which contribute to the regeneration of the lung, kidney, nervous
system, liver, and other internal organs.!®!

In order to minimize the ill-effects of the cytokine storm of pro-
inflammatory cytokines recorded in the early stages of coronavirus
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infection, intravenous administration of MSCs has proven to be
efficient in reducing the level of pro-inflammatory cytokines and
chemokines while inducing cell-mediated immunity by activating
regulatory dendritic cell population.'* Our group (unpublished data)
including other scientific groups have recorded in few case studies
reporting recovery of a critically ill patient infected with the virus
after the infusion of MSCs."® The patient presented with severe
multi-organ damages caused by COVID-19-induced inflammatory
responses resulting in severe pneumonia, acute respiratory distress,
moderate anemia, hypertension, type 2 diabetes, electrolyte
disturbance, immunosuppression among other internal conditions.
MSC therapy along with other immune modulating agents (thymosin
al) has demonstrated excellent outcomes on the regulation of
cytokine storm and the recuperation of the internal organs. While the
immunomodulation mechanisms would be regulating the cytokine
storm, the regeneration properties of MSCs would be helping the
damaged organs to regain their functions, even long after the infection
is eliminated, and thereby, help recover the individual from post-
COVID-19 syndrome.'

Finally, MSC therapy is starting to garner attention of the scientists
and clinicians in pursuit of an effective treatment for COVID-19
also. However, more studies are still needed on patients treated with
MSCs to decipher the underlying mechanisms responsible for the
excellent outcomes recorded in humans so far in terms of regulating
the cytokines levels and in the regaining functionality of organs.!>*1t
is important point worth keeping in mind that MSC therapy is a safe
and it is proving to be an effective option in numerous indications.
In addition, unlike almost all pharmacologic agents, MSCs have
been reported to be very safe in clinical use, and only rarely mild
undesired adverse events like fever are recorded.'” Considering these
facts, MSCs could be a very useful and safe therapeutic option for
COVID-19 patients suffering from active infection; and even after
that by helping repair and regenerate affected internal organs. Keeping
the various mechanisms of stem cell-mediated therapeutic benefits in
mind, it is logical to infer that MSCs could be a good tool for treating
the post-COVID-19 syndrome as well.
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