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Unusual clinical course

Left ventricular thrombus (LVT) is a complication of left ventricular dysfunction and myocardial infarction (M)
and is associated with systemic thromboembolism. Two-dimensional transthoracic echocardiography (TTE) is
considered the first-line diagnostic tool for detection of LVT. Vitamin K antagonists (VKA) targeting an interna-
tional normalized ratio (INR) from 2 to 3 are the only approved treatments by the Food and Drug Administration
(FDA). New emerging observational data support the use of direct oral anticoagulants (DOACs) as an alterna-
tive therapeutic option; however, their safety and efficacy have not been assessed in a good-quality random-
ized controlled trial.

Here, we present a case of a 43-year-old man diagnosed with human immunodeficiency virus (HIV)-associated
dilated cardiomyopathy complicated with an LVT. He was treated with rivaroxaban for 9 consecutive months
with no interruption of therapy at any point in time; however, he presented to the emergency department with
symptoms of decompensated heart failure. A follow-up TTE demonstrated a significant increase in the size of
his LVT. This case questions the efficacy of using factor Xa inhibitor (rivaroxaban) as an alternative option for
LVT treatment.

This case demonstrates a failure of rivaroxaban in treating LVT in a patient with HIV-associated dilated cardio-
myopathy. Good-quality randomized clinical trials or prospective studies are required to establish the efficacy
and safety of DOACs for LVT treatment as an alternative to VKA.

Atrial Flutter e Cardiomyopathy, Dilated ¢ Embolism and Thrombosis ¢ Factor Xa Inhibitors ¢ Warfarin
¢ Thrombosis
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Background

Left ventricular thrombus (LVT) is a known complication of myo-
cardial infarction (MI) due to blood stasis, subendocardial inju-
ry, and hypercoagulable state. In addition, it often complicates
large anterior left ventricular wall infarcts [1-3]. LVT often oc-
curs between 1 to 14 days after Ml and, if untreated, is asso-
ciated with an increased risk of systemic embolization [4,5].
LVT can also occur in patients with severe left ventricular sys-
tolic dysfunction due to non-ischemic cardiomyopathy [6].
The estimated prevalence of LVT in patients with severe sys-
tolic dysfunction ranges from 2.1% to 7.0%, compared to 7%
to 22% following MI [7].

LVT can be detected by two-dimensional transthoracic echocar-
diography (TTE), computed tomography (CT), or cardiac mag-
netic resonance imaging (CMRI) [1]. TTE is the first-line diag-
nostic modality due to its widespread availability. However, TTE
has low sensitivity (21% to 35%) to detect mural LVT compared
to CMRI, which has a reported sensitivity of up to 88% [1,8].

Vitamin K antagonists (VKA) are approved by the Food and Drug
Administration (FDA) for treatment of LVT, and the American
Heart Association (AHA) and the American Stroke Association
(ASA) recommend the use of VKA targeting international nor-
malized ratio (INR) from 2 to 3 [8,9]. Direct oral anticoagulants
(DOACs) have been prescribed for LVT treatment, but their safe-
ty and efficacy have not been assessed in a good-quality ran-
domized controlled trial (RCT) [2,10]. Generally, anticoagulation
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is maintained for 3 to 6 months, but the optimal treatment
duration is unknown [2]. The decision to stop anticoagulation
is usually made upon documenting complete thrombus res-
olution on follow-up imaging tests [6]. The present case re-
ports documents failure of a trial of rivaroxaban that resulted
in the progression of LVT. We present a few potential hypoth-
eses for the failure of the desired therapeutic effect and re-
view the evidence-based treatment of LVT.

Case Report

A 43-year-old man presented to the emergency department
(ED) at Sultan Qaboos University Hospital (SQUH) in December
2020 with progressive dyspnea, ankle swelling, and abdominal
fullness. His medical background included human immunode-
ficiency virus (HIV) infection on antiretroviral therapy with a
good virologic response, HIV-associated dilated cardiomyopa-
thy (left ventricular ejection fraction (LVEF) <20%), atrial flutter,
and chronic limb ischemia. In November 2019 (13 months ear-
lier), TTE demonstrated an apical thrombus measuring 24x35
mm (Figures 1A, 2A). The patient was anticoagulated with VKA
(warfarin), targeting a therapeutic INR of 2 to 3 with a docu-
mented reduction in the size to 10x35 mm on the repeat TTE
done 4 months later in March 2020 (Figures 1B, 2B). As a long-
term anticoagulant option for both atrial flutter and LVT, and to
obviate the need for regular INR monitoring, the patient was
shifted to rivaroxaban 20 mg once daily. Other regular medica-
tions were carvedilol 12.5 mg 2 times daily, frusemide 40 mg

Figure 1. Apical 3-chamber views on the serial transthoracic echocardiograms. (A) The study was done at the index hospitalization
showing a large thrombus against the distal anteroseptum and true LV apex. (B) Considerable thrombus regression
after 4 months of oral warfarin. (C) This study was obtained 9 months after oral rivaroxaban (during the patient’s last
hospitalization), showing a substantial increase in the thrombus’s side and extension into the left ventricular outflow tract.
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Figure 2. Parasternal short-axis views in the mid-ventricular level on the serial transthoracic echocardiograms. (A) The study was done
at the index hospitalization showing a large thrombus against the distal anteroseptum and true LV apex. (B) Considerable
thrombus regression after 4 months of oral warfarin. (C) This study was obtained 9 months after oral rivaroxaban (during the
patient’s last hospitalization), showing a substantial increase in the thrombus’s side, which is now occupying the entire LV
apex.

Table 1. Laboratory test results on the day of presentation.

Range Patient’s result Range
HB 15.3 g/dl 11.5-15.5
CPlatelets  20010° 150450
Swee 7000 22100
N 125 090110
e %8s 21351
et 1Basec 08120
Thombintime 199sec 18176
CFibrinogen - argn 1736
Cmongap Wmmol 513
CBicabonate Bmmol 229
CChoride o7mmol 98107

Range Patient’s result Range
Creatinine 90 Umol/L 59-104
CPotassium  4lmmoll 3551
Csodum 134mmoll 135145
U sgmmoll 2881
:::?r:gfransferase Haun 0-41
Albumin 31g/L 35-52
 Alkaline phosphate 19Ul 40129
grsnpi?l:tartaensferase 212Ut 0-40
Bilrubin total UL 017
portion, total 63UL 6687
CToponin 108ng/l cdngl

2 times daily, spironolactone 25 mg once daily, and antiretro-
viral combination therapy of efavirenz 600 mg/emtricitabine
200 mg/tenofovir 300 mg (atripla) once daily. He was an ac-
tive smoker and consumed alcohol regularly.

On presentation to ED, his heart rate was 140beats/min, blood
pressure of 118/82mmHg, and O, saturation of 96% on room
air. A physical examination revealed elevated jugular venous
pressure; diminished breath sounds in the right lung base
with fine crackles heard bilaterally. In addition, he had ascites
and bilateral pitting leg edema. Other system examinations
were unremarkable.
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His laboratory tests (Table 1) were notable for troponin-T of
108 ng/L (normal reference range <14 ng/L) and INR of 1.25,
with subsequent serial cardiac troponin levels unchanged.
An electrocardiogram (ECG) showed sinus tachycardia of 130
beats per min; no significant ST-segment or T-wave changes.
Chest radiography showed cardiomegaly, right-sided pleural
effusion, and prominent pulmonary vascular markings consis-
tent with pulmonary edema. The patient was admitted to the
hospital to manage acute decompensated heart failure and
to further optimize anti-failure therapy.

Follow-up TTE was arranged to assess LV systolic function, and
it showed a significant increase in the size of LVT from 10x35
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mm to 27x60 mm in diameter in the apical three 26x33 mm
in the apical four-chamber view. The thrombus occupied the
entire LV apex, and it was quite mobile, especially the part
extending to the LVOT (Figures 1C, 2C). The patient reported
that he was taking the rivaroxaban as prescribed, with no in-
terruption at any point in time.

Considering the progression of LVT, rivaroxaban was switched
back to warfarin. The patient was bridged with unfractionated
heparin infusion. He was discharged home after he became
euvolemic, with a therapeutic INR of 2.63.

Discussion

In this patient, despite 9 months of strict compliance, rivar-
oxaban at a dose of 20 mg daily was not effective in resolv-
ing the patient’s LVT; on the contrary, there was a paradox-
ical and significant increment in the clot burden as seen on
his repeat TTE study. By contrast, there was an adequate clin-
ical response with warfarin, evidenced by reducing LVT size
on the first follow-up TTE 4 months after initiating warfarin.

The RED VELVET multicenter cohort showed that over a median
follow-up of 351 days, patients anticoagulated with a DOAC,
mainly patients on rivaroxaban and apixaban, has a signifi-
cantly higher risk of stroke or systemic embolism (HR, 2.07;
95% Cl, 1.17-3.66; P=0.01) compared with warfarin use [11].
In addition, some data from retrospective observational co-
hort studies, case reports, or case series suggest that DOACs
can be effective anticoagulants for LVT [10,12-16].

The No-LVT trial was the first randomized controlled study to
compare rivaroxaban’s efficacy and safety for this indication
compared to warfarin. Abdelnabi et al presented the results
of this prospective, open-label multicenter study at the 2020
AHA annual scientific session. Rivaroxaban therapy was asso-
ciated with a significantly greater thrombus resolution by 1
month (79% vs 47.5%, P=0.03). By 6 months of follow-up, the
difference was no longer seen. There were numerically few-
er bleeding events on rivaroxaban (5.1% vs 15%, P=0.11) and
significantly fewer stroke and systemic embolic events on ri-
varoxaban (0% vs 15%, P=0.01) [17]. The study provides an
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exciting insight into the utility of DOACs for this unique indica-
tion and will need its findings corroborated within larger, dou-
ble-blinded studies with longer follow-up duration.

It was unclear why the LVT progressed while the patient was
on rivaroxaban despite strict compliance by our patient.

Drug-drug interactions were considered. All of his regular medi-
cations (carvedilol, frusemide, spironolactone, and Atripla) were
cross-checked against rivaroxaban using validated drug-inter-
action tools (Lexicomp and Micromedex). There were no major
interactions detected among all medications except with Atripla,
which can reduce the efficacy of rivaroxaban via inhibition of
CYP3A4 enzyme (class B). In addition, rivaroxaban has no in-
teraction with ethanol as per the manufacturing label [18-20].

Patients with reduced ejection fraction are vulnerable to de-
veloping LVT [6]. Therefore, heart failure therapy, including
beta-blockers, diuretics, and mineralocorticoid antagonists,
was started in our patient but maintained at low doses due
to symptomatic hypotension.

There is a paucity of systematic studies such as RCTs describing
the efficacy of DOACs in treating LVT. The dose regimen used
currently has been extrapolated from the non-valvular atrial
fibrillation literature. It is conceivable that higher doses may
be more effective for LV thrombus resolution [6]. However, un-
conventionally higher doses of rivaroxaban may be associated
with unacceptably high bleeding risk. Therefore, until further
evidence is available, no conclusions can be drawn from the
currently available literature to guide clinical practice.

Conclusions

This case demonstrates the failure of rivaroxaban in treating
LVT in a patient with HIV-associated dilated cardiomyopathy.
At present, VKA is the only FDA-approved anticoagulant for
this indication. DOACs are an attractive alternative given the
ease of use and lack of need for regular monitoring of anti-
coagulant effect. However, their use for this specific indica-
tion remains questionable until more evidence is available to
prove their efficacy and safety.
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