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Background Patients with cancer often pose a unique challenge to anticoagulation, as they have a higher risk of bleeding and clotting
than the general population. Patients with cancer and catheter-related intracardiac thrombus are a very specific subset of
people who do not have specific recommendations guiding their treatment. This article aims to address the existing
knowledge gaps in this scenario and provide a possible treatment approach for these patients.

Case summary We describe the case of a 46-year-old lady with invasive breast cancer, who was on chemotherapy through a central ven-
ous catheter and was found to have a right atrial thrombus on routine echocardiography. Due to the paucity of data in
this scenario and because the patient requested an oral anticoagulant which did not need frequent monitoring, we started
her on apixaban for a total of 3 months. Echocardiogram was repeated at 4 and 8 weeks. In the 8-week echocardiogram,
the right atrial thrombus was no longer visualized.

Discussion Malignancy and central venous catheters significantly increase the risk of thrombosis. Although low molecular weight hep-

arin is the preferred anticoagulant to manage thrombosis in patients with cancer, direct oral anticoagulants have been pro-
ven to be non-inferior. In patients with catheter-related intracardiac thrombus, anticoagulation should be continued for at
least 3 months or until the catheter is removed, whichever is longer.

Keywords Case report ® Malignancy e Intracardiac thrombus e Echocardiogram e Anticoagulation e Central venous
catheter ® CRT (catheter-related thrombus)

Learning points

® Malignancy and the presence of vascular catheters increase the risk of developing thrombus.

® Guidelines recommend treating venous thromboembolism in cancer patients with low molecular weight heparin (LMWH) and left-sided
intracardiac thrombus with warfarin.

® Low molecular weight heparin is preferred over warfarin to treat catheter-related thrombus in patients with malignancy.

® Cardiac sonographers should make an effort to carefully interrogate the catheter tip and the right atrium on each echocardiogram in
patients with indwelling vascular lines to detect intracardiac thrombi.

® Direct oral anticoagulants may be an acceptable alternative to warfarin/LMWH in treating catheter-related intracardiac thrombus in
patients with malignancy.

* Corresponding author. Tel: 216-482-6351, (216)-903-2715, Email: drraunaknair@gmail.com, nairr@ccf.org

Handling Editor: Elena Cavaretta

Peer-reviewers: Elad Asher; Pierre Deharo; Lilit Baghdasaryan

Compliance Editor: Ross Thomson

Supplementary Material Editor: Vassilios Parisis

© The Author(s) 2020. Published by Oxford University Press on behalf of the European Society of Cardiology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com


http://orcid.org/0000-0002-8939-141X
http://orcid.org/0000-0002-4216-923X
http://creativecommons.org/licenses/by-nc/4.0/

R.M. Nair and A. Maroo

Introduction

Malignancy is a well-known hypercoagulable state. Many patients
with cancer have in-dwelling vascular lines for chemotherapy, which
increases the probability of catheter-related thrombus. Low molecu-
lar weight heparins (LMWHs) are the preferred agents to manage
cancer-associated thrombosis and warfarin is the preferred agent to
treat intracardiac thrombus.'™ Although certain direct oral anticoa-
gulants (DOAC:sS) have been proven to be non-inferior to LMWH in
preventing recurrence of venous thromboembolism (VTE) in malig-
nancy,” the role of DOACs in the management of intracardiac throm-
bus in patients with cancer and in-dwelling venous catheters remains
unclear. We present a case that illustrates a potential management
option for patients who develop an intracardiac thrombus in the set-
ting of underlying cancer and in-dwelling central venous catheters.

Timeline

April 2018 Patient diagnosed witd invasive ductal carcinoma of
the right breast after having a biopsy done for an

abnormal screening mammogram.

May 2018 Patient undergoes right total mastectomy with axil-
lary node dissection.

June 2018 Central venous catheter inserted into right internal
jugular vein for chemotherapy.

June 2018 Patient started on adjuvant chemotherapy with
docetaxel, carboplatin, and trastuzumab.

August 2018  Routine transthoracic echocardiogram (TTE) to as-
sess for side effects of chemotherapy reveals
normal ejection fraction and cardiac structure.

November Routine TTE shows a new echodensity in the right

2018 atrium (RA).

3 days later Transoesophageal echocardiogram describes RA
density to most likely be a thrombus. Options
discussed with patient and her oncologist.
Patient started on Apixaban 10 mg bid x 1week
and 5 mg bid thereafter.

December Central venous catheter removed
2018

January 2019  RA density no longer visualized on TTE. Patient

continued on anticoagulation for a total

3 months.

Case presentation

A 46-year-old Caucasian lady with no significant past medical history
was evaluated for an abnormal screening mammogram. She was diag-
nosed with invasive ductal carcinoma of the right breast and subse-
quently underwent right total mastectomy with axillary node
dissection. A subcutaneous tunnelled vascular access port was
inserted into the right internal jugular vein for the administration of
chemotherapy (docetaxel, carboplatin, and trastuzumab). Apart from

the chemotherapy, the patient was not on any long-term medica-
tions. Transthoracic echocardiogram (TTE) was performed every 3
months to assess the cardiac function during chemotherapy. A mo-
bile echodensity was seen in the right atrium on routine follow-up
TTE (Figure 7). Physical examination at this visit was unremarkable. A
confirmatory transoesophageal echocardiogram was consistent with
right atrial thrombus. After a discussion between the cardiologist, the
oncologist, the patient, and her family, the patient was anticoagulated
with apixaban 10 mg twice daily for 1 week, followed by 5 mg twice
daily thereafter. The tunnelled catheter was removed after 3 weeks
of anticoagulation. A computed tomography scan of the chest con-
firmed that there had been no pulmonary embolism secondary to
the right atrial thrombus. After 8 weeks of oral anticoagulation, the
right atrial thrombus was no longer present on repeat echocardio-
gram (Figure 2). Anticoagulation was planned for a minimum of 3
months, with concurrent monthly serial echocardiographic evalu-
ation. The patient was seen in the clinic for a follow-up evaluation
5 months after the initial diagnosis of RA thrombus and an echocar-
diogram showed resolution of the thrombus with no recurrence.

Discussion

Current guidelines recommend treating (i) intracardiac thrombus
with warfarin®® (ii) VTE in patients with cancer with LMWH or
DOAC'’s," and (i) catheter-related thrombus with LMWH
(Figure 2).° However, there are no guidelines outlining treatment
principles for patients with the triple concurrent occurrence of can-
cer, catheter-related thrombus, and intracardiac thrombus on the
right side of the heart. Our article aims to review the available data
and to propose a potential treatment algorithm for this scenario.

The current American College of Cardiology Foundation (ACCF)/
American Heart Association (AHA) guidelines recommend treating
left-sided intracardiac thrombus with warfarin for at least 3 months,
targeting an international normalized ratio goal of 2.0-2.5, whereas
the European Society of Cardiology recommends treating for up to
6 months.”™* Though DOAC's have shown to be effective for manag-
ing VTE in cancer patients (Table 1), they have not yet been approved
for treating intracardiac clots.>® Compared to warfarin, DOACs
have the advantage of not requiring frequent monitoring and limited
interaction with food or most drugs (cytochrome p450 inhibitors).
There have also been several case reports describing the effective-
ness of DOACs in the treatment of left ventricular (LV) thrombus.”'
However, the literature describing the use of DOAC:s to treat right-
sided thrombus is sparse and large-scale randomized control trials
(RCT) are lacking in this area. Even the current recommendations to
use oral vitamin K antagonists for left-sided intracardiac clots are
largely based on observational studies and not RCTs, as RCTs would
be rather difficult to conduct in this cohort.

Many patients with malignancy often have in-dwelling tunnelled
vascular access devices."! These intravascular lines increase the
chance of developing a thrombus due to (i) stasis of blood around
the port and (ii) the thick viscosity of the drugs usually administered
through the ports. Current guidelines recommend treating catheter-
related thrombus (CRT) with systemic anticoagulation for at least 3
months.” These recommendations are similar for patients with CRT
and malignancy.7'12 Low molecular weight heparin is preferred in



Cancer, catheter, and intracardiac clot

Figure | (A) Right atrial thrombus on initial ECHO. (B) Repeat ECHO at 8 weeks showing resolution of thrombus.
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Figure 2 This figure depicts the various scenarios and their re-
spective treatment options as per the current guidelines. DOAC,
direct oral anticoagulants; LMWH, low molecular weight heparin.

patients with malignancy, as it is superior to warfarin in decreasing
the recurrence of VTE."® The current guidelines do not necessitate
the immediate removal of catheter in CRT unless it is misplaced,
non-functional, or there is a concern for infection.'> However, anti-
coagulation should be continued for as long as the catheter is in place
as the risk of recurrence remains high.® Also, in a meta-analysis by
Stavroulopoulos, it was shown that patients who underwent catheter
removal had a significantly better prognosis than patients who did
not." Thus, it might be beneficial to consider the removal or ex-
change of the catheter in patients with a catheter-associated intracar-
diac thrombus.

There are no available guidelines to direct the duration of anticoa-
gulation in the event of a persistent thrombus after 3 months of

anticoagulation. Similar to LV thrombus, RA clots may organize and
never resolve. Certain features can be used to differentiate between
an acute thrombus and an organized thrombus, especially with the
help of cardiac magnetic resonance imaging or deformation imag-
ing."> In such cases, it may be appropriate to stop anticoagulation
since the embolization potential of an organized thrombus is very
low."® There are also no specific recommendations on the indications
of surgery or thrombolysis. These are often decided on a case by
case basis, and depend on the underlying comorbidities, size of the
right atrial thrombus, its morphology, and the patient’s prognosis.'®
Such decisions should involve a discussion between the multidiscip-
linary care teams involved in the patient’s care.

In our patient, who was diagnosed with ductal carcinoma of the
right breast and had a right internal jugular port for administration of
chemotherapy, we believe the combination of the in-dwelling cath-
eter and the malignancy lead to the right atrial clot which was
detected on a routine echocardiogram. There were no clear guide-
lines on how to manage this unique situation and the patient pre-
ferred an oral anticoagulant that did not require frequent monitoring.
Due to the efficacy and safety profile of apixaban,'” and its success in
treating intracardiac thrombus,”'® we decided to treat our patient
with apixaban. After discussing the potential risks and benefits, the
patient was started on apixaban 10 mg twice daily initially for 7 days
and then 5 mg a day thereafter. Echocardiograms were repeated at 4
weeks, 8 weeks, 12 weeks, and at 5 months. The thrombus was no
longer visible on these echocardiograms.

The issue of thromboembolism and anticoagulation of the cancer
patient is complex because of the multiple pathophysiologies
involved. In the setting of cancer, catheter, and intracardiac clot, the
treatment strategy that is chosen will need to be tailored to the indi-
vidual patient. We have outlined our approach to this scenario in
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Cancer, catheter, and intracardiac clot

Patients with malignancy

and central venous catheter

A
Right atrial density
visualized on
Echocardiogram

Admit patient.

= Initiate discussion between Oncologist, cardiologist, and the patient.

« If the thrombus size is >2cm or has features of embolic potential, consider thrombolysis or discussing
with thoracic surgery about possibility of surgical removal, especially in patients with patent foramen
ovale,

= Ultrasound of Lower extremities (to rule out DVT).

« Initiate Anticoagulation with either:

- LMWH/UFH-therapeutic dose.

- Warfarin, bridged with heparin. Goal INR between 2-3.

- Edoxaban- 60 mg once daily x 3 months.

- Rivaroxaban- 15 mg twice daily x 21 days and then 20 mg once daily x 3 months.
- Apixaban- 10 mg twice daily x 7 days and then 5 mg twice daily x 3 months

» Discuss with Oncologist about removing or replacing the catheter.

= If decision is made to leave the catheter in place, continue anticoagulation for 3 months or as long as
the catheter is in place, whichever is longer.

« If there is no change in thrombus size and patient remains hemodynamically stable, patient can be
discharged with instructions for monthly follow up.

A

Follow up with Serial Echocardiogram at
4.8, and 12 weeks.

/\

No Echodensity Persistent Right Atrial
visualized Echodensity
v / \
Further Follow u
as required P Does echodensity appear Echodensity appears
) Organized (flat, small, immobile, Non-organized or has increased
and calcified. in size.

Y Y

-Discuss with the oncologist and the patient about
extending the duration of anticoagulation.
-Consider switching to LMWH if the patient was
on a different anticoagulant.

‘Consider alternative options such as surgical
thrombectomy or thrombolysis.

Anticoagulation can be
stopped after 3 months.

Figure 3 This flowsheet describes our approach to this unique situation based on current evidence. DVT, deep vein thrombosis; LMWH, low mo-
lecular weight heparin; UFH, unfractioned heparin.
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Figure 3. Patients on chemotherapy are often assessed with serial
transthoracic echocardiography to assess for LV dysfunction due to
cardiotoxicity of the chemotherapeutic agents. Special attention to
the right atrium and the catheter tip (if it can be visualized) is war-
ranted. There are still questions that need to be answered: (i) Should
anticoagulation be continued for longer than 3 months? (i) How
often do we need to repeat imaging in patients with catheter-related
intracardiac thrombus? (i) Can anticoagulation be stopped earlier if
the thrombus is no longer visualized? (iv) When should surgery/
thrombolytics be considered? It is unlikely that a randomized con-
trolled trial can be conducted to answer these questions; we are
hopeful that clinicians will continue to report their experiences in
managing this scenario so that we can gain insight into the best man-
agement strategy.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for-
local presentation is available online as Supplementary data.

Consent: The authors confirm that written consent for submission
and publication of this case report including image(s) and associated
text has been obtained from the patient in line with COPE guidance.
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