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Mechanism and research progress of mesenchymal stem cells in treatment of
COVID-19
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[Abstract] Coronavirus disease 2019 (COVID-19) is highly infectious, severe and critically ill patients have high mortality
and lack specific treatment, so it is urgent to find safe and effective treatment methods. Mesenchymal stem cells (MSCs) have biologi-
cal properties such as immune regulation, tissue repair, regeneration, migration and homing, antiviral and anti-inflammatory. At

present, studies on use of MSCs in treatment of COVID-19 have been gradually carried out. This paper reviews pathogenesis of 2019

novel coronavirus (2019-nCoV ), potential regulatory mechanisms and challenges of MSCs in treatment of COVID-19.
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Fig.1 Pathogenic mechanism of 2019-nCoV on human cells
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Tab.1 Published clinical trials of MSCs in treatment of COVID-19 mentioned in this study

MSCs Number of

. Results Conclusion Reference
sources patients
Unknown 7 | C-reactive protein Intravenous transplantation of MSCs was safe and effective for [16]
| TNF-a treatment in patients with COVID-19 pneumonia, especially for
T1L-10 patients in critically severe condition
T Lymphocyte
| Overactivated cytokine-secreting cells
1 Lung inflammation
T Clinical improvement
UC- 12 | Inflammatory cytokine concentrations UC-MSC infusions in COVID-19 with ARDS are safe [ 24 ]
MSCs | Time to recovery

| Serious adverse events

| Mortality

Unknown 25 1 Serum levels of lactate
1 Cardiac troponin T
1 Creatine kinase-MB

| Lung inflammation

1 Clinical improvement

MSCs therapy might be a promising option for treatment of severe [28]

COVID-19, but should be used cautiously, especially in patients

with metabolic acidosis or coronary heart disease
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MSCs Number of
) Results Conclusion Reference
sources patients
WJ- 10 | C-reactive protein It demonstrated positive systematic and cellular effects of MSCs [29]
MSCs | Procalcitonin application on critically ill COVID-19 patients in a versatile
| Proinflammatory cytokines way. This effect plays an important role in curing and reducing
T Inflammatory cytokines mortality in critically ill patients
1 Growth factors
| WBC and neutrophil count
1T Lymphocyte
1 Mortality
L ICU stay
ucC- 9 | C-reactive protein Intravenous UC-MSCs infusion in patients with moderate and [38]
MSCs l11-6 severe COVID-19 is safe and well tolerated
T Pa0,/Fi0,
| Inflammatory cytokines
! Lung inflammation
1 Clinical improvement
ucC- 16 1 Pa0,/Fi0, Intravenous transplantation of UC-MSCs was safe and feasible for [40]
MSCs | Lung inflammation treatment of patients with severe and critically severe COVID-19

1 CD4'T cells
1 CD8'T cells
1 NK cells

pneumonia

Note: UC-MSCs. Umbilical cord derived mesenchymal stem cells; WJ-MSCs. Wharton's jelly-derived mesenchymal stem cells.
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