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ABSTRACT

Intracardiac clots, including Left atrial (LA) clots and Left ventricular (LV) clots can be
potentially life threatening for the patient and challenging for the physician. The traditionally
used Vitamin-K antagonists although to a certain extent effective in treatment, do have some
disadvantages that limit their use. New treatment options have to be explored to ensure
more effective and efficient therapy.

The advent of new oral anticoagulants (NOACs), which are currently not approved for
treatment of intracardiac clots, might add to the armory against them. One such NOAC,
Rivaroxaban is the first to be approved for treatment of DVT and PE, and for the secondary
prevention of VTE. Here, we review the cases reported and the possible use of Rivaroxaban
for treatment of intra cardiac clots.
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INTRODUCTION

Factor Xa:

oral

a target for novel
anticoagulants

Factor Xa and factor Va are vital components

of the coagulation system which regulate
thrombin production.!2 Factor Xa by activating
effect on factor V, regulates the assembly of
the Prothrombinase complex.3 The critical role
of factor Xa in the coagulation cascade makes
it an important target in achieving anti-
coagulation. Recently much work has been in
the development of synthetic direct and
specific factor Xa inhibitors which has led to
the development of new oral anticoagulants
as a substitute for vitamin K antagonists. One
such New Oral Anti-coagulant (NOAC) is
Rivaroxiban, which was the first oral direct factor

Xa inhibitor with clinical approval in 2008.2

Pharmacology of Rivaroxaban

Rivaroxaban has high oral bioavailability and very
inhibiting the
generation of thrombin from Prothrombin

high affinity for factor Xa

(Figure 1). Rivaroxaban achieves peak plasma
concentrations in about 3—4 hours after oral
intake. It is eliminated by liver as well as
unchanged by kidney and has a half-life of
7-11 hours#

As per standards established by the International
Society of Thrombosis and Hemostasis, the
bleeding profile of Rivaroxaban was slightly
better as compared to warfarin. The rates of fatal
bleeding, bleeding at critical areas and intracranial
bleeding were higher with warfarin while
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gastrointestinal bleeds were higher with

Rivaroxaban.>
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Figure |: Mechanism of action of Rivaroxaban.
Approved use of Rivaroxaban

Low-molecular-weight heparin combined with
a vitamin K antagonist (VKA) forms the
standard therapy for venous thromboembolism
(VTE) including Deep vein thrombosis (DVT)
and Pulmonary embolism (PE).68 Recently a
number of direct oral anticoagulants have
been used and analyzed for the acute and

extended treatment of symptomatic VTE.%-!4
EINSTEIN-DVT and EINSTEIN-PE are two
studies which evaluated a single-drug approach
with
consisting of initial enoxaparin followed by a
VKA for the treatment of DVT and/or PE.8°
Results

using  Rivaroxaban standard-therapy

from these studies demonstrated

similar efficacy accompanied by a lower
incidence of major bleeding with Rivaroxaban.
On the basis of
been approved for and extended
treatment of DVT and/or PE.3° Rivaroxaban

has yielded particularly encouraging results in

these trials, Rivaroxaban has
acute

elderly, frail patients as well as patients who
have renal impairment and cancer. Moreover,
there was reduction in

significant major

bleeding with Rivaroxaban in all these patients.6!5

Comparison of the various NOACs available
have been done in some landmark trials such
as EINSTEIN-I, EINSTEIN-I, RECOVER-I,
RECOVER-Il, AMPLIFY and Hokusai-V. Some
of the results have been summarized in Table 1.
With the exception of bleeding profile no
significant difference was observed regarding
recurrent VTE and death with the use of
various NOACs.%1213.15.16

Table I: Comparison of relative risk of various outcomes for NOACs

Rivaroxaban vs

Rivaroxaban vs Apixaban vs

Outcome Edoxaban Dabigatran Rivaroxaban
RR P RR P RR P
Death 0.85 0.40 0.89 0.65 0.88 0.63
Recurrent VTE? .00 0.99 0.82 040 0.94 0.80
CRNB® [.15 0.16 .50 0.001 0.47 0.6l
Major bleeding 0.64 0.10 0.74 0.30 0.64 0.10

2Venous thromboembolism

® Clinically relevant non major bleeding

The ROCKET AF trial [20] studied Rivaroxaban
(20 mg/day; |5 mg/day) in comparison with
warfarin (international normalized ratio 2-3) in
patients with AF and previous history of stroke

or its risk factors. The results of ROCKET AF
trial showed non inferiority of Rivaroxaban
compared with warfarin for the prevention of
stroke and systemic embolism. The rate of
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major bleeding was similar while Rivaroxiban
showed markedly reduced intracranial bleeds.

Left ventricular clots

Left ventricular thrombus (LVT) is a well-
recognized complication of congestive heart
failure (CHF) and acute myocardial infarction
(AMI). The risk of LVT in patients with
anterior wall myocardial infarction (AMI) has
been reported to be around 30-40% while in
dilated cardiomyopathy and heart failure the
incidence is between 10-30%.'8-2! Diagnosis and
treatment of this condition is essential because
of the potential risk of systemic embolization.

Pathogenesis of Left Ventricular

Thrombus

Thrombus formation in dependent on

Virchow’s triad which includes endothelial
injury due to ischemia, blood stasis due to
regional wall akinesia and hypercoagulability
(Figure 2).25 This triad can result in the formation
of LV thrombus composed of platelets, fibrin and

red
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Virchow's triad for formation of Left Ventricular clots

Figure 2: Virchow’s triad for Left Ventricular
clot formation.

blood cells.222¢  Although
complication of infarction, thrombus formation

considered a

is also speculated to reinforce the underlying

myocardial scar, limits infarct expansion,

and partially restores the thickness of

the myocardial wall resulting in reduced
bulging and effective myocardial

contraction.'325> Data from multiple studies

a more

comprising a total of 390 patients analyzed
the incidence of Left ventricular (LV)
thrombus formation in those patients treated
with thrombolysis and without thrombolytic
therapy. It demonstrated only a trend in favor
of thrombolysis with no significant difference

in the incidence of LV thrombus formation.26
Vitamin K antagonists

There are no large trials that have evaluated
the efficacy of long term anticoagulation in
prevention of embolization in patients with LV
thrombus hence rendering the effect of long
term anticoagulants on the risk of embolization
debatable.!3 Some unanswered questions are
what dose and for how long to give an
anticoagulant.

Significant thrombus burden may accompany
STEMI.2728 During PCl for acute myocardial
infarction a LV thrombus can be managed by
aspiration thrombectomy.?’ In a study a patient
of coronary artery disease (CAD) presented
with an estimated LVEF of about 35% with
thrombus. The
patient was given aspirin 75 mg, Clopidogrel

possible apical intramural
75 mg, Carvedilol 3.125 mg twice a day, and
atorvastatin 80 mg as well as Spironolactone 12.5
mg. For LV thrombus anticoagulation,
Rivaroxaban 20 mg a day was prescribed
because of difficulty in monitoring INR and as
well as because of complex dosing regimen
associated with warfarin3® Five weeks later
the patient was reassessed and no evidence

of LV clots was found.

In case of tachycardia-induced heart failure, a
thrombus mass was noted in the left ventricle
(LV) on echocardiography.3! There was also
evidence of systemic embolism in the spleen,
kidneys, brain, and limbs. Limb thrombectomy
was done and the patient was placed on
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Rivaroxaban for seven days. Transthoracic
echocardiography was then repeated, which
showed the disappearance of the LV thrombus
hence providing evidence of fibrinolytic effects of
Rivaroxaban on thrombi in Left ventricle.3!

In another case report32 a patient with AF,
heart failure and LV thrombus was successfully
treated with 4 weeks treatment of
Rivaroxaban. So, Rivaroxaban not only helps
to prevent thrombosis but also resolves
established thrombi.3!33 [t also has also been
shown to reduce platelet activation by
through modulation of ADP-induced platelet

aggregation.34
Left atrial clots

Till recently, the mainstay anticoagulant left atrial
appendage (LAA) thrombus has been warfarin.3>
Presence of thrombus in the Left atrium
poses a significant risk for subsequent
thromboembolism.3¢-3? Although the data for the
use of novel oral anticoagulants (NOAC:) in left
atrial thrombi is currently limited, it's use has
been increasing and cases have been reported of
its use for LAA thrombus as well. NOACs might
become the choice of drug in left atrium
thrombus due to the diverse range of advantages
that they offer including better relative efficacy,
safety, convenience and as well as their faster
onset of action.404!

In a study? three patients with LAA thrombus
were treated with Rivaroxaban for 6 weeks. It
resulted in complete resolution without any
embolic events as shown by transesophageal
echocardiography. Moreover, Takasugi et al*
also described a set of 3 cases, which showed
similar results with 8 to 33 days of Rivaroxaban
treatment. Such case reports are encouraging
and clinical trials such X-TRA and CLOT-AF! will
provide the much needed insight as well as
evidence for the use of Rivaroxaban in left atrial
clots.

Intracoronary clots

Intra coronary thrombi and clots are generally
antiplatelet drugs such as
aspirin Although quiet
effective, lack of response to such treatment

managed with
and Clopidogrel.

is present which can frustrate physicians. It
has been shown that 5-11% of the population
are non-responders while 9-26% are semi-
responders in the case of Clopidogrel.# Similarly,
another study showed that 6% of the population
are non-responders to dual antiplatelet therapy
including aspirin and Clopidogrel.#s

In acute myocardial infraction patients, thrombi
can be managed during percutaneous coronary
intervention (PCI) by aspiration thrombectomy,
however it has not shown any clinical
benefit.4  Another

intracoronary thrombolysis after exclusion of

option would include
any contraindication. In one case report, a
medical regimen including aspirin, Clopidogrel
and Rivaroxaban resulted in the resolution of
the massive intracoronary thrombus and left
ventricular apical intramural thrombus which
has also been previously reported.?747 In this
case Rivaroxaban was used due to lack of
reliable and satisfactory results with other
anticoagulants. So, although triple anti-
coagulant therapy was used, the role of
Rivaroxaban cannot be overlooked. Further
studies are needed to confirm such a role for

Rivaroxaban.
Future implications

In a setup where availability of health system,
early recognition, financial resources, time
restraints and lack of follow up are major
issues, NOACs definitely can come up as a
very soothing alternative, both for physicians
and patients. The latest
antidote for Rivoroxaban (Andexanet Alfa:
ANNEXA-R)#8 and the fact that it has a much

shorter half-life, also relieves the prescriber for

recognition of

potential bleeding risk, especially in a setting
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where a patient is already on dual antiplatelet
therapy after acute coronary syndrome.

Although a far-fetched idea, but in future one
may consider trial of patients with prosthetic
valves. This might not be possible as in-human
trial, but there is definitely a scope for animal
trials with NOACS in prosthetic valve cases.
One cannot imagine the
system if that’s feasible, with scrapping up of
all the warfarin clinics with no extra burden
on health system for regular INR monitoring.

relief on health

CONCLUSION

Due to the vast number of advantages that
Rivaroxaban has to offer along with its
convenience for the patients and physicians as
well as its better economics, it is fast becoming a
dominant alternative to the conventional Vitamin
K antagonists in AF and DVT. As far as
intracardiac clots are concerned, further studies
and trials are needed to test the limits of its
use in left ventricular, left atrial and coronary
thrombi, its efficacy as well as its potential
effects such as

serious and undesirable

bleeding and stroke.
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