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Endothelial progenitor cells and mesenchymal stem cells to overcome vascular deterioration and
cytokine storm in critical patients with COVID-19
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Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2 or
COVID-2019) is an emerging global health threatening viral infection
pathogen, originating from Wuhan, China in December 2019 [1]. There
is no proven effective curable management for COVID-19. However,
developments in the treatment of COVID-19 are intriguing.
Understanding immunopathogenesis of COVID-19 is very important

for developing efficient treatment regimens. There are a rapidly in-
creasing number of clinical investigations of cell-based therapy ap-
proaches for COVID-19. Moreover, a variety of anti-inflammatory agent
that can reduce the entry of the virus into the cell, various antivirals
studied for other viruses, anticoagulants, vitamins, antibiotics, immune
system modulators and immune plasma are applied. Likewise, working
towards the development of vaccines against COVID-19 continues ra-
pidly/intensely [2,3].
Autoimmunity and infectious agents seems potential immunologic

triggers in COVİD-19. The clinical spectrum of COVID-19 infection
ranges from asymptomatic to critical patient clinic that requires in-
tensive care management. Poorer prognosis is associated with the ad-
vanced age, diabetes mellitus and hypertension, which are also vascular
risk factors [4]. Besides the adequate immune system, sufficient vas-
cular endothelial repair reserve and immune regulatory capacity are
needed for resolving the cytokine storm and endothelial damage oc-
curring in this disease. On the other side, activation of cytokine-medi-
ated inflammation, endothelial dysfunction and thrombus formation
and this way vascular cardiopulmonary collapse leads to poor prog-
nostic result of the COVID-19 process. Further, high blood pressure,
thrombosis, pulmonary embolism and catastrophic course leads to
suggest that the virus is also targeting the endothelium [5,6]. In light of
this information, the sufficient repair of the endothelial lining of blood
vessels with Endothelial progenitor cells (EPCs) treatment may have a
crucial role to overcome the vascular collapse driving forces in COVID-
19 patients, as well as to modulate human immune system.
EPCs include a heterogeneous population of hematopoietic and

nonhematopoietic progenitor cells. Expression of specific surface mar-
kers (i.e., CD34, VEGF-R2, CD133) has been generally accepted as an
identifying characteristic of these cells. Circulating EPC level and
function may serve as both biomarkers of vascular function and as
prognostic indices for vascular disease. Accumulating evidence leads to
suggest that bone marrow-derived EPCs for repairing endothelial da-
mage is now considered as an important novel potential therapeutic

option for vascular repair [7,8]. In critical patients in the course of
COVID-19, EPCs may have an important contribution to stem cell
treatments to maintain vascular endothelin functions.
Mesenchymal stem cells (MSCs) can be derived from various adult

tissues with multipotent and self‐renewal abilities. The beneficial ef-
fects of MSCs like tissue repair and immunomodulatory properties have
made them a encouraging therapy in different types of disorders. MSCs
could encourage inflammation when the immune system is under-
activated and restrict inflammation when the immune system is over-
activated to prevent self‐overattack [9].
In critical patients who do not respond to current treatment, the

restoration of vascular endothelial function and modulation of immune
system by synergistic use of EPCs and MSCs may have a crucial role to
overcome the vascular collapse driving forces in COVID-19 patients.
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