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“Although the results of WJ-MSCs in COVID-19 therapy are encouraging, several challenges need
to be overcome.”
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With millions of people infected and hundreds of thousands of fatalities worldwide, the global health and economies
have been greatly affected by the COVID-19 pandemic. The respiratory system is the main target of SARS-CoV-
2, a virus that can lead to serious pneumonia and even ARDS, a condition that can be fatal. The absence of
a particular cure for COVID-19 has made it a worldwide priority to create effective therapies. One potential
therapeutic approach is the use of Wharton’s jelly mesenchymal stem cells (WJ-MSCs) [1]. WJ-MSCs are stem cells
derived from the umbilical cord. Specifically, they are obtained from Wharton’s jelly, which is a gelatinous substance
that surrounds and sustains the blood vessels within the cord. WJ-MSCs can differentiate into various cell types,
including adipose, cartilage, bone as well as cells of the nervous system like neurons and glial cells [2]. Additionally,
they possess the ability to modulate the immune system and promote tissue regeneration. These properties make
WJ-MSCs an attractive candidate for use in regenerative medicine and cell-based therapies [3]. Moreover, they are
considered a potential alternative to other stem cell sources, such as bone marrow or adipose tissue, because they
are easier to obtain, have a higher yield and pose a lower risk of immune rejection [4].

Deciphering the pathology of COVID-19
Although COVID-19 primarily affects the respiratory system, it is caused by the SARS-CoV-2 virus, which can
also impact other organs in the body. The pathophysiology of COVID-19 involves viral entry and replication,
immune response and systemic inflammation. The virus enters the body through respiratory aerosols and attaches
to ACE2 receptors on the surface of cells lining the respiratory tract [5]. Once inside the cells, the virus begins to
replicate, generating millions of new virus particles that can infect and spread to other cells.
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The immune system recognizes the virus as a foreign invader and mounts an immune response to combat
the infection. T cells and B cells play a crucial role in the immune response, as they are activated to defend the
body against pathogens, which produce antibodies against the pathogen. The immune response is essential for
eliminating the virus and preventing future infections [6]. In some cases, an unregulated immune response can cause
a cytokine storm, in which the immune system produces an excessive amount of cytokines, leading to systemic
inflammation and tissue damage. This can result in multiple organ failure and can be fatal. The pathophysiology of
COVID-19 is complex and involves multiple factors. The precise mechanisms underlying the disease are still under
investigation, and new discoveries continue to emerge. However, previous knowledge has led to the development
of effective treatments and vaccines that have helped mitigate the impact of the pandemic [7].

Rationality of WJ-MSCs treatment for COVID-19
The anti-inflammatory and immunomodulatory properties of WJ-MSCs make them a potential candidate for the
treatment of COVID-19 [8]. Umbilical cord tissue is the source of WJ-MSCs, which have a low immunogenicity,
making them less likely to be rejected than BM-MSCs by the recipient’s immune system [9]. Compared with other
types of MSCs, WJ-MSCs have several advantages, such as a higher proliferation rate, increased anti-inflammatory
and immunomodulatory properties and lower immunogenicity. These characteristics make WJ-MSCs a promising
option for treating COVID-19 patients [10].

COVID-19 patients often experience severe inflammation and an excessive immune response, which can cause
cytokine storm syndrome and damage multiple organs, leading to poor clinical outcomes. WJ-MSCs offer the
potential to modulate the immune response and reduce inflammation [11]. One possible mechanism is the secretion
of IL-10, an anti-inflammatory cytokine that suppresses pro-inflammatory cytokines such as IL-6 and TNF-α.
Moreover, WJ-MSCs can stimulate the production of regulatory T cells, which can help dampen the immune
response and inflammation. Additionally, WJ-MSCs can repair damaged tissue and promote tissue regeneration,
making them a promising option for treating COVID-19 patients with lung damage [12]. In preclinical trials,
WJ-MSCs have exhibited the ability to diminish inflammation and enhance tissue regeneration, which could be
highly beneficial in managing COVID-19. Studies conducted on animals have indicated that WJ-MSCs can reduce
inflammation in the lungs and enhance their functioning, highlighting their potential in treating COVID-19-
associated lung damage [13].

Clinical trials of WJ-MSCs for COVID-19 treatment
WJ-MSCs are currently being evaluated in clinical trials (NCT04313322) to determine their safety and efficacy
as a potential treatment for COVID-19. Some of these trials have produced promising results, such as enhanced
clinical symptoms, reduced inflammation and accelerated viral clearance. However, larger studies are necessary to
validate these findings.

In 2020, a randomized controlled trial (NCT04273646) was conducted in China to assess the safety and efficacy
of WJ-MSCs in COVID-19 patients with severe pneumonia. The trial included 48 randomly assigned patients to
receive standard treatment alone or with WJ-MSCs. Results demonstrated that the group receiving WJ-MSCs had
a significantly shorter time to clinical improvement, higher lymphocyte counts, and reduced levels of inflammatory
markers compared with the control group [14]. In a single-patient study, Zhang and his colleagues have shared
findings on the administration of MSCs derived from human umbilical cord Wharton’s jelly (WJ-MSCs) through
intravenous infusion. The study found that all patients showed a significant improvement in clinical symptoms and
radiological findings after receiving WJ-MSCs, with no adverse events reported [15]. Additionally, a study conducted
in Iran in 2021 investigated using WJ-MSCs in five critically ill COVID-19 patients in 1 year follow-up. The results
of this study indicated that treatment with WJ-MSCs was associated with improvements in respiratory function
and decreased inflammation markers [16].

In 2020, the Journal of Translational Medicine published a systematic review and meta-analysis that explored the
utilization of MSCs as a potential therapy for COVID-19. The review included seven studies, with two studies using
WJ-MSCs. The analysis found that MSC treatment was associated with improved clinical outcomes, including
reduced mortality, shorter hospital stays and improved lung function [17].

A review published in the Journal of Medical Virology in 2021 analyzed data from seven clinical trials investigating
the use of MSCs in COVID-19 therapy, including three studies using WJ-MSCs. The trials involved a total of
274 COVID-19 patients with varying levels of disease severity. The review found that treatment with MSCs
was linked to reduced mortality and improved clinical outcomes in COVID-19 patients. Specifically, the analysis
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demonstrated that MSC treatment was associated with a significant decrease in the risk of mortality (odds ratio
of 0.34) and a significant improvement in lung function, as indicated by oxygen saturation (mean difference of
6.67%). The review also observed no significant adverse events associated with MSC treatment in any analyzed
studies, indicating that MSC therapy is safe for COVID-19 patients [18].

Conclusion & future perspective
The anti-inflammatory and immunomodulatory properties of WJ-MSCs may help to reduce the severity of the
immune response and inflammation in COVID-19 patients, potentially leading to improved clinical outcomes.
However, it is essential to note that the studies included in these trials were generally small and varied in study design,
patient populations and treatment protocols. Larger, well-designed clinical trials are required to assess further the
safety and efficacy of WJ-MSCs in COVID-19 therapy. Although the results of WJ-MSCs in COVID-19 therapy
are encouraging, several challenges need to be overcome. The procurement and storage of WJ-MSCs and large-scale
production to meet the demand for cell-based therapies pose significant logistical challenges. Additionally, concerns
about the possibility of immune rejection and the risk of infectious disease transmission need to be addressed.
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