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Abstract

Case Report

Neurological manifestations are various and prevalent in SARS-CoV-2. Recent clinical evidences are suggests various silent
neurological involvements are observed and it is an important aspect of this disease. The underlying mechanisms may includes both
endothelial cell dysfunction and von-Willebrand factor inflammatory responses. Further studies must be conducted to explore the
role of neurological manifestations in SARS-CoV-2 progression and must verify their underlying mechanisms. Many patients are
developed a mild-to-moderate form of Neurological symptoms in the SARS-CoV-2 disease. SARS-CoV-2 mortality risk is higher
in elderly patients and in patients with cerebrovascular diseases and coronary vascular diseases. Molecular mechanisms which
underlie these risks are not yet understood for SARS-CoV-2. Here we discuss a possible association of SARS-CoV-2 complications
with von Willebrand factor (VWF) level and endothelial damage. Von Willebrand factor is an important prognostic indicators of
endothelial dysfunction and its level varies depends on sex and age. Significantly, a drug chloroquine, that showed potential
efficacy for SARS-CoV-2 treatment, can influence VWF secretion and consequently its level and activities. We propose that varies
in the VWF levels and its activities might be predictors of the SARS-CoV-2 morbidity and mortality, moreover the VWF might be
involved in the pathogenesis of the disease. We also suggest that a comprehensive study of VWF level in SARS-CoV-2 positive
groups of people with mild and severe course of the disease should be undertaken.
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INTRODUCTION
A 50yrs female patient admitted in Emergency
Room (ER) presenting with stroke due to CerebroVascular-Accident (CVA), MRI investigation results in
multiple cerebral infarcts. Upon regular COVID
scanning for all the hospital admissions during this
period, we found SARS-CoV-2 IgM, IgG and swab
investigations were positive for this patient. And, CT
thorax showed 80% lung involvement but, she does not
need any oxygen or breathing complaints before. The
laboratory findings of IgG positive shows, possibilities
of she might have affected with SARS-CoV-2 few
weeks back with 80% lung involvement and recovered
spontaneously without medicines but went for microthrombosis complications as she was not on any anticoagulant. CT findings may take more time to disappear
to pneumonia in chest X-ray.

DISCUSSION
The current observation, postulate an instinct
with a possible correlation of von Willebrand factor

(VWF) for her multiple cerebral infarcts. VWF is one of
the factors in blood clotting, secreted by endothelial
cells lining the blood vessels, stored in Weibel-palade
bodies found in endothelial cells and secreted in the
form of deciliter (IU/dL) [1]. Replication of SARSCoV-2 virus in endothelial cells leads to damage of the
blood vessel wall, and results in increase the level of
VWF in blood. VWF will try to patch up the defect in
vessel wall, thus increasing the risk of thrombosis. Most
deaths in SARS-CoV-2 are associated with clotting.
SARS-CoV-2 presents in different ways such as
symptoms, severity, transmission etc. One of the
possible causes may be different levels of VWF in
blood. Severe course of SARS-CoV-2 may be
associated with high level of VWF [1, 2].
Main function of VWF is to form platelet
adhesion frame work. Low levels (< 50 IU/dL) of VWF
results in hereditary blood disease called vonWillebrand disease causing spontaneous bleeding. The
level of VWF varies, higher in men than women, higher
in elderly than young. Interestingly it is found in low
level in person with “O” blood group than others. Acute
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Respiratory Distress syndrome (ARDS) also found to
be associated with VWF level, the thrombosis occurs in
capillaries surrounding alveoli [2, 3].
3.
Levels and activity of VWF is an important
predictor of morbidity and mortality. High level patients
require ventilation or have thrombo-embolic
complications. The normal level varies from 50-200
IU/dL in severe SARS-CoV-2 patients it may rise up to
555 IU/dL [2, 3]. Though the endothelial cells have
large number of Angiotensin Converting Enzymes -2
(ACE-2) receptors, the level of ACE2 has inverse
correlation with the development of ARDS caused by
the closely-related SARS-CoV-2 virus. Interaction of
SARS viruses with ACE2 was proposed to inhibit
ACE2 activity and down regulate ACE2 expression on
the cell surfaces [4-6].

4.

5.

6.
Consequently,
this
should
promote
ACE1/ACE2 imbalance and increase in the Angiotensin
II level [7]. Interestingly, VWF might be a missing link
in Angiotensin II-mediated endothelial dysfunction [7,
8]. For instance, VWF gene silencing counteracts
Angiotensin II-dependent endothelium dysfunction in a
porcine model [9]. In addition, the protective role of
Angiotensin (1–9) has been linked to the decrease in
VWF expression [10]. It is an important question
whether a misbalanced in the renin-angiotensin system
upon SARS-CoV-2 infection can lead to a change in
VWF production, processing or secretion in the
endothelium. Recent reports showing significantly
elevated VWF level and activity in a small cohort of
intubated SARS-CoV-2 patients is in accord with idea
that SARS-CoV-2 might provoke endothelial activation
and dysfunction [11-13]. It is of great interest if
hypercoagulability, ARDS and other symptoms
observed in SARS-CoV-2 patients could be explained
through VWF-dependent mechanism.

7.

8.

9.

10.

CONCLUSION
Summarizing these facts, we hypothesize that
VWF level or activity might be used as a predictor of
SARS-CoV-2 symptoms severity. We also suggest that
comprehensive studies of VWF level or activity
correlations with SARS-CoV-2 symptoms and mortality
rate must be performed. In addition, it can be assumed
that medication improving the endothelium function
and antagonizing inflammation in vessels could be
beneficial for SARS-CoV-2 therapy and as a
prophylaxis of severe complications of SARS-CoV-2.
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