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ABSTRACT

The use of direct-acting oral anticoagulants (DOACs) has increased rapidly in the last decade;
becoming the mainstay for both the prophylaxis and the treatment of venous thromboem-
bolism in various situations including non-valvular atrial fibrillation, joint replacement sur-
geries and acute DVT/PE, etc. In the present times, DOACs are possibly one of the most widely
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prescribed medications in the developed world. The worldwide epidemic caused by COVID-
19 caused significant changes in the practice of medicine worldwide. Patients who developed
severe respiratory illness caused by COVID-19 were noted to develop a wide range of
complications, including both arterial and venous thromboembolic complications including
deep vein thrombosis and pulmonary embolism, etc. This review is an attempt to identify the
role of DOACs in the treatment and prevention of these complications as well as the safety of
continuing therapy with DOACs in the patients who were receiving them before contracting

the infection.

1. Review

The 2019 Novel coronavirus infection (COVID 19)
caused by SARS COV-2 was declared a worldwide
epidemic by the WHO on 11 March 2020 [1], dis-
rupting healthcare systems worldwide with 20% of
cases being severe or critical [2]. Worldwide more
than 57 million people infected by
November 2020, with an average mortality rate of
2.3% according to the World Health Organization
(WHO) statistics [3]. The data collected from multi-
ple centers worldwide has shown a high incidence of
thromboembolic complications in patients with
COVID 19 infection. In a cohort study done by
Helms et al., 64 out of 150 patients who developed
ARDS secondary to COVID-19 infection and were
admitted to ICU developed thromboembolic compli-
cations, including pulmonary embolisms and
ischemic strokes as well as circuit clotting during
renal replacement therapy [4]. The study also com-
pared the incidence of PEs in patients with ARDS
associated with severe COVIDI19 to that of Patients
with ARDS due to other etiologies, which showed
a higher rate of 11.7% in COVID-19 associated
ARDS patients compared to 2.1% in non-COVID19
ARDS patients [4].

The mechanism of thromboembolic complications
in critically ill patients with COVID 19 is not fully
understood. Initial data from Wuhan revealed

were

coagulopathy-related complications in 50% of
patients who died of COVID 19 [5]. Multiple
mechanisms of thromboembolic complications have
been suggested. Besides the usual risk factors for
venous thromboembolism in critically ill patients
and prolonged hospitalization other mechanisms are
postulated to explain increased thromboembolism in
relation to COVID19 which includes widespread
endothelial injury, causing intrinsic coagulation path-
way activation and a flood of microthrombi and
microemboli [6]. SARS COV2 virus gains entry to
cells through binding to angiotensin-converting
enzyme 2 (ACE2) receptors, which are widely avail-
able at the walls of endothelial cells [7]causing
endothelial wall inflammation, endothelial cell injury
and exposing membrane phospholipids to various
plasma proteins and thus activating the coagulation
cascade [6].

In the same study, done by Helms et al., lupus
anticoagulants were detected in 87.7% of COVID-19
patients that were tested [4]. Though unclear at this
point, mechanisms of hypercoagulability similar to
antiphospholipid syndrome (APS) might have a role
to play in thrombosis in COVID-19 patients [8].
Lately, there has been a debate if DOAC therapy is
appropriate in patients with APS as there are pub-
lished reports of patients with APS who were being
treated with a DOAC were found to have recurrent
thromboembolic manifestations and had to be
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switched to Vitamin K antagonists (VKAs) [9]. This
could indicate that the use of DOACs in COVID 19
may not be effective in the prevention of thrombosis
in this patient population as there might be a possible
role of lupus anticoagulant positivity in hypercoagu-
lation in patients with COVID19.

Moreover, DOACs are partially metabolized
through the Cytochrome P450 pathway and
P-glycoprotein Pathway making them a target for
multiple drug interactions. As healthcare systems in
different countries experimented with multiple anti-
viral medications during the current pandemic, the
safety and efficacy of DOACs come into question
[10]. In a study done by Testa et al., the plasma levels
of DOACs were measured in patients hospitalized
with COVID 19 who were being treated with antiviral
medications such as lopinavir/ritonavir and daruna-
vir; they found a significant increase in DOACs
plasma levels [11]. The multiple drug-drug interac-
tions, in addition to metabolic alterations that are
induced by the critical illness, can result in an unpre-
dictable and unstable DOAC effect, putting patients
at risk for uncontrolled bleeding or thrombotic com-
plications [12]. Despite the recent FDA approval of
two DOACs reversal agents namely idarucizumab
(a monoclonal antibody) for the reversal of dabiga-
tran and andexanet alfa (a recombinant factor Xa) for
the reversal of apixaban and rivaroxaban [13] the lack
of wide availability and the high cost of these agents
render their use impractical in the setting of a global
pandemic.

Based on the limited data that is currently available
and the inability to check the plasma levels of
DOAC:sin the routine clinical setting, it is advised to
switch patients to intravenous unfractionated
Heparin (UFH) or subcutaneous low molecular
weight heparin (LMWH) especially during the treat-
ment with antiviral medications with potential drug
interactions [14]. Moreover, Chen et al. looked at the
coagulation studies of 99 patients with COVID19 and
found abnormal levels of D-dimer, decreased pro-
thrombin time (PT) and increased activated partial
thromboplastin time (aPTT) [15]. In another study
by Tang et al. 71.4% of patients who died of COVID
19 had DIC [16]. The wide derangement of the coa-
gulation system and homeostasis caused by novel
coronavirus infection renders the effect of DOACs
unpredictable, which makes LMWH or unfractio-
nated Heparin a safer choice for easier reversibility
and predictability [16]. Many hospitals and health-
care systems have put together treatment protocols
for patients with severe illness due to COVID 19 for
the prevention of thromboembolic complications
which included switching patients from a DOAC to
full anticoagulation dose with LMWH or unfractio-
nated Heparin on admission, and to use intermediate
to full dose anticoagulation for high-risk patients

with significantly elevated D-dimer levels [17]. At
the same time guidelines by the National Institute
of Health (NIH), recommend continuation of antic-
oagulant regimen that patient is already receiving and
also emphasized consideration of extended prophy-
lactic anticoagulation for upto 6 weeks in certain
high-risk patients after discharge [18]. As the knowl-
edge in the field of COVID19 and coagulation
abnormalities is still evolving there is no solid con-
sensus among the medical community in relation to
management of these patients but with ongoing
research more evidence is expected to emerge and
will provide more insight on this subject.

2. Conclusion

In light of the limited available data, it would be safer
to recommend switching COVID 19 patients from
DOACs to LMWH or UFH for the duration of
acute illness for which they are expected to receive
medications that can interact with DOACs, or are
expected to have coagulation system and homeostasis
derangements. Also, extended prophylactic anticoa-
gulation after discharge from the hospital is recom-
mended in certain high-risk patients on case by case
basis. It might be worth noting that the use of
a DOAC may be a more practical option than
LMWH after discharge for some patients with milder
cases of COVID 19 who are on a steady track for
recovery, mainly patients who are showing improve-
ment in their inflammatory markers and D-Dimer
levels and with normal coagulation profile.
However, more studies are needed to assess the safety
of DOAC:s in the post discharge phase in COVID 19
patients.
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