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Abstract: Coronavirus disease 2019 or COVID-19 is a global health emergencydeclared by the WHO
Emergency Committee. The clinicalfeatures exhibited of this pandemic diseaseconsists of high grade fever,
cough, fatigue, shortness of breath, flu like symptoms with lose of senses of taste and smell along with body
aches which could proceed and evolve into severe respiratory disorders such as pneumonia, respiratory
failureand may also result in other end-organ failure. Comorbidities that add to the severity or fatalities in
COVID-19 include old age, hypertension, diabetes, hyperlipidaemia, pre-existing cardiovascular or respiratory
diseases and organ and coagulation dysfunction.A number of coagulopathies such as Venous thromboembolism
which is a very known and common disorder occurring in hospitalised patientsis known to be a major factor
which could contribute to high mortality rate. Venous thromboembolism is a vascular disease which comprises
of deep vein thrombosis and pulmonary embolism. Prophylaxis with anticoagulation medicationsin COVID-19
patients with anold history of venous thromboembolism areknown to havelowfatality rates in severe COVID-19
pneumonia. This review article provides brief overview on COVID-19 its features, complications of venous
thromboembolism in COVID-19patients and its management in these infected patients
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I.  Introduction

Coronavirus disease 2019 is a very highly infectious disease due to infection with a virus called severe
acute respiratory syndrome coronavirus 2(SARS-COV-2). This disease first detected in Wuhan, China now has
evolved into an ongoing global health emergency [1]. Clinical features exhibited include high grade fever,
cough, flu like symptoms, fatigue, body aches, shortness of breath and loss of sensation of smell and taste which
may progress to become severe respiratory disorders like viral pneumonia, respiratory failure or end-organ
failure [2][3][4]. Comorbidities like hypertension, hyperlipidaemia, diabetes, pre-existing cardiac and
respiratory disorders results in high fatality or high mortality rates in COVID-19 patients alongside with
lifestyle habitssuch as smoking and alcohol intake [5][6]. The disease mostly transmitted among people through
close contact, primarily via droplet transmission by coughing and sneezing. Seldom, the infection could be
acquired by touching the face with contaminated hands [6][7]. The incubation period of the disease varies from
3-1l4days and in few cases symptoms have known to occur after 21days as well, even though infection is
possible before symptoms appear, and viaasymptomatic patients as well [7]. The current gold standard for
diagnosis is via real-time reverse transcription polymerase chain reaction (rRT-PCR) the sample for which is
obtained via a nasopharyngeal swab[8]. High resolution Chest CT imaging has also proved to be key in
diagnosis in individuals with high suspicions of infection is based on symptoms; however, it is recommended
not to solely depend upon CT imaging as a routine screening modality [9][10][11]. Laboratory findings in
COVID-19 patients include lymphocytopenia [12], mild thrombocytopenia, high CRP, prolonged Prothrombin
time and increased D-dimer levels and fibrinogen in the early stages of the disease. Low levels of fibrinogen are
seen to be complicated severe cases of COVID-19 [13] [14]. Venous thromboembolism (VTE), a common
cardiovascular and respiratory complication seen among hospitalized patients, is one of the well-known
sequelae of the illness. COVID-19 patients hospitalised are usually elderly, immobile, and display signs of
coagulopathy [15]. Currently, the incidence rates of Venous thromboembolism are projected to be around 25%
of patients admitted in the intensive care unit for COVID-19 even while undergoing prophylactic anticoagulant
treatment [16] [17].

1. Venous Thromboembolism in COVID-19
Various ongoing studies suggest presence of hypercoagulable states in patients presenting with
COVID-19 predominantly Venous thromboembolism. Venous Thromboembolism is a group of coagulation
disorders, which comprises of two disorders namely deep vein thrombaosis and pulmonary embolism. Deep vein
thrombosis is a disorder in which the formation of blood clots occurs in the deep veins usually in the deep veins
of the distal limbs, but then again it may also arise in other parts of the body as well [18] [19]. Venous
thrombosis termed via the Virchow’s triad which assumed three factors playing a key role in its formation and
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propagation, the three factors include irregular blood flow, blood coagulation disorders and last of all the vessel
wall abnormalities. The symptoms of venous thromboembolism include erythema, pain and edema [20] [21].
Patients infected with COVID-19 are reasonably often more inclined towards developing coagulation disorders
more so in the ones that suffer the disease in its severe form. Coagulation disorders amongst COVID-19 patients
is known to be associated with a high risk of death [22] [23]. In infections such as the corona virus, the human
body through its innate immunity reaction induces a complex systemic inflammatory response. Commencement
of this host defence mechanism results in consequent activation of coagulation pathway and generation of
thrombin as an important communication factor between the humoral and cellular amplification pathways, an
expression known as thromboinflammation or immunothrombosis [24] [25]. This results in release of enormous
inflammation boosting cytokines which act on the liver thereby stimulating it into production of clotting factors
[26] [2], for example fibrinogen levels in critically ill COVID-19 patients was found to be 10-14g/L [26]. In a
study conducted among 16 COVID-19 infected patients with ARDS requiring mechanical ventilation by
Ranucci confirmed and stated that elevated IL-6 levels were connected with elevated fibrinogen levels, thereby
establishing and verifying the linkage between inflammation and procoagulant changes [27].

25% patients of the patients who do not receive any thromboprophylaxis have found to have developed
venous thromboembolism [28] [29]. Elevated levels of D-dimers of > 1.5ug/ml was seen in most of the patients
thereby predicting its key role in Venous thromboembolism in COVID-19 patients [30] [31].

Pulmonary embolism is an another noted thromboembolic event occurring in COVID-19 patients. The
thrombiare formed in the pulmonary vasculature due to the local inflammatory processes instead of migrating
from other parts of the body to the lungs[32]. It can be known that the activation of the coagulation pathway
might perhaps take placethrough the contact system and kallikrein/kinin system (KKS) [33]. Even though it is
thought to be a relatively late indication of severe COVID-19, it is important whether the apparent median
period of 7 days to the onset of thrombotic event is rightly the median period after first onset of COVID-19
symptoms [34].

I11. Thromboprophylaxis of Venous thromboembolism in COVID-19

In any acute and severe infections, there is a risk of incidence of venous thromboembolism(VTE) so
hence thrombus prophylaxis at regular dosages is vital, Use of Low molecular weight heparins (LMWH), or
unfractionated heparin (UFH) is ideally favoured over using direct oral anticoagulants (DOACS) which is due to
occurrence of possible drug-drug interactions with associated antiviral drugs such as anti-HIV protease
inhibitors like ritonavir or associated use of antibacterial medications such as azithromycin. Generally, without
the necessity for alteration of the dosages of low molecular weight heparin (LMWH) on event of
thrombocytopenia, though generally in few individuals needless to say at all times shall be well-adjusted against
the risk of bleeding [35].

Infected patients at risk of developing thrombosis, it is crucial to not miss the occasional risk of
Pulmonary embolism(PE) amongst patients with high risk probability, the treatment plan in stable patients is
unlike the unstable patients. The treatment option preferred in unstable patients is reperfusion therapy which is
done by thrombolysis and unfractionated heparin (UFH) [26]. Most of the COVID-19 patients have an out-and-
out or a relative opposition to thrombolysis, which may be due to associated complications such as coagulation
disorders, thrombocytopenia or a history of recent invasive procedure. [4, 14, 36].

The anticoagulation routine among the stable Pulmonary embolism (PE) patients generally involves
using Low molecular weight heparin (LMWH) or direct oral anticoagulants (DOACs). Among patients
associated with intermediate-/high-risk PE, Unfractionated heparin (UFH) can also be considered ideal owing to
its short half-life and the advantage of administering the patients with protamine sulfate as an antidote in case of
instances of need for performing an urgent procedure or bleeding. Inferior vena cava filters can be considered in
certain patients with acute PE and complete contraindication to anticoagulation, or in case of recurrence in spite
of proper anticoagulant treatment [37]. Regarding the initiation of treatment, the current European Society of
Cardiology (ESC) PE guidelines [37] highlights the need of initiation of anticoagulation treatment in all
suspected high or intermediate risk patients for PE without any holdup, while diagnostic workup to confirm the
diagnosis is in progress.

IV. Conclusion

In COVID-19 patients, venous thromboembolism presents a unique challenge to an already unique
illness. After the diagnosis is confirmed, one needs to plan out starting full-dose anticoagulation and the risk
associated by the diagnostic workup. At present only two studies are available describing an incidence of 27%
for VTE in COVID-19 patients hospitalized in the ICU receiving prophylactic case reports. Further data and
evidence regarding the disease will surely be available in the immediate future. COVID-19 as of now still
stands as a major, lengthy, complex, and at times fatal threat. Sometimes in the cases with VTE, mostly due to
the risk of underdiagnoses and under treatment and possible progression to PE may occur. Hence, it is important
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to understand the significance and the perceptible burden of VTE in these patients, and the need to formulate an
appropriate treatment strategy in these extraordinary situations, cannot be underplayed. A proper treatment
protocol for COVID-19 isn’t available as of now, but VTE is a well-established clinical disorder, with avertable
and curable consequences. Further studies are required to be conducted to obtain a stronger insight into their
efficacy and a model needs to be formulated to ensure their implementation and achieve better results in
management of VTE in COVID-19 patients.
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