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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.
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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.
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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.1–3 Although certain direct oral anticoa-
gulants (DOACs) have been proven to be non-inferior to LMWH in
preventing recurrence of venous thromboembolism (VTE) in malig-
nancy,4 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

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 1). 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,2,3 (ii) VTE in patients with cancer with LMWH or
DOAC’s,1,5 and (iii) catheter-related thrombus with LMWH
(Figure 2).6 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.2–4 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.5,8 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.9,10

However, the literature describing the use of DOACs 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.11 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.7 These recommendations are similar for patients with CRT
and malignancy.7,12 Low molecular weight heparin is preferred in

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

2018

Routine TTE shows a new echodensity in the right

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 � 1 week

and 5 mg bid thereafter.

December

2018

Central venous catheter removed

January 2019 RA density no longer visualized on TTE. Patient

continued on anticoagulation for a total

3 months.

2 R.M. Nair and A. Maroo
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patients with malignancy, as it is superior to warfarin in decreasing
the recurrence of VTE.13 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.6,12 However, anti-
coagulation should be continued for as long as the catheter is in place
as the risk of recurrence remains high.6 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.14 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.15 In such cases, it may be appropriate to stop anticoagulation
since the embolization potential of an organized thrombus is very
low.16 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.16

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,17 and its success in
treating intracardiac thrombus,9,10 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

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.

Figure 1 (A) Right atrial thrombus on initial ECHO. (B) Repeat ECHO at 8 weeks showing resolution of thrombus.

Cancer, catheter, and intracardiac clot 3



..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

.

T
ab

le
1

C
o

m
p

a
ri

so
n

o
f
tr

ia
ls

e
v
a
lu

a
ti

n
g

u
se

o
f
a
n

ti
c
o

a
g
u

la
n

ts
fo

r
V

T
E

in
c
a
n

c
e
r

p
a
ti

e
n

ts

S
tu

d
y

n
a
m

e
D

ru
g
s

st
u

d
ie

d
A

u
th

o
r

S
tu

d
y

ty
p

e
S

tu
d

y

p
o

p
u

la
ti

o
n

M
o

st
c
o

m
-

m
o

n
ty

p
e

o
f

m
a
li
g
n

a
n

c
y

P
ri

m
a
ry

o
u

tc
o

m
e

F
in

d
in

g
s

S
e
c
o

n
d

a
r
y

o
u

tc
o

m
e

F
in

d
in

g
s

C
LO

T
tr

ia
l,

pu
b-

lis
he

d
20

03
.

C
ou

m
ad

in
vs

.

D
al

te
pa

ri
n

A
gn

es
le

e

et
al

.

Pr
os

pe
ct

iv
e,

ra
nd

om
iz

ed
,

op
en

la
be

l,
m

ul
-

tic
en

tr
e

tr
ia

l.

67
6

ca
nc

er

pa
tie

nt
s

w
ith

ac
tiv

e
ca

nc
er

an
d

ne
w

ly
di

ag
-

no
se

d
sy

m
p-

to
m

at
ic

pr
ox

-

im
al

D
V

T
,P

E,

or
bo

th
.

Br
ea

st
an

d

co
lo

re
ct

al

R
ec

ur
re

nt
D

V
T

,

PE
,o

r
bo

th

w
ith

in

6
m

on
th

s.

Sy
m

pt
om

at
ic

re
cu

rr
en

t

D
V

T
or

PE
,w

as
lo

w
er

in
da

lte
pa

ri
n

gr
ou

p,

7.
0%

vs
.1

5%
in

th
e

co
um

ad
in

gr
ou

p.
(H

R

0.
48

,9
5%

C
I0

.3
0–

0.
77

;

P
=

0.
00

2)
.

C
lin

ic
al

ly
ov

er
t

bl
ee

di
ng

an
d

de
at

h.

N
o

di
ffe

re
nc

e
in

th
e

ra
te

s
of

m
aj

or
bl

ee
d-

in
g

(6
vs

.4
%

;P
=

0.
27

),

an
y

bl
ee

di
ng

(1
5

vs
.

19
%

;P
=

0.
09

),
or

de
at

h
(3

9
vs

.4
1%

;

P
=

0.
53

)
be

tw
ee

n
th

e

tw
o

gr
ou

ps

Se
le

ct
-D

tr
ia

l,

pu
bl

is
he

d

20
18

.

R
iv

ar
ox

ab
an

vs
.

D
al

te
pa

ri
n

Y
ou

ng

et
al

.

Pr
os

pe
ct

iv
e,

ra
nd

om
iz

ed
,

op
en

la
be

l,
m

ul
-

tic
en

tr
e

tr
ia

l.

40
6

ca
nc

er

pa
tie

nt
s

w
ith

V
T

E.

C
ol

or
ec

ta
l

R
at

e
of

re
cu

rr
en

t

V
T

E.

R
at

e
of

re
cu

rr
en

t
V

T
E

w
as

lo
w

er
in

th
e

ri
va

ro
xa

-

ba
n

gr
ou

p

(H
R

0.
43

,9
5%

C
I0

.1
9–

0.
99

).

M
aj

or
bl

ee
di

ng

an
d

C
R

N
M

B

T
he

cu
m

ul
at

iv
e

ra
te

at

6
m

on
th

s
w

as
4%

fo
r

da
lte

pa
ri

n
an

d
6%

fo
r

ri
va

ro
xa

ba
n

(H
R

1.
83

,

95
%

C
I0

.6
8–

4.
96

)

H
ok

us
ai

tr
ia

l,

pu
bl

is
he

d

20
18

.

Ed
ox

ab
an

vs
.

D
al

te
pa

ri
n

R
as

ko
b

et
al

.

Pr
os

pe
ct

iv
e,

op
en

la
be

l,
no

n-
in

fe
r-

io
ri

ty
st

ud
y.

10
50

ca
nc

er

pa
tie

nt
s

w
ith

V
T

E.

C
ol

or
ec

ta
l

C
om

po
si

te
of

re
-

cu
rr

en
t

V
T

E
or

m
aj

or
bl

ee
di

ng

du
ri

ng

12
m

on
th

s
af

te
r

st
ar

tin
g

tr
ea

tm
en

t.

Ed
ox

ab
an

w
as

no
n-

in
fe

r-

io
r

to
LM

W
H

(P
0.

00
6

fo
r

no
n-

in
fe

ri
or

ity
).

R
ec

ur
re

nt
D

V
T

,

R
ec

ur
re

nt
PE

,

M
aj

or
bl

ee
di

ng
,

C
R

N
M

B,
de

at
h,

ev
en

t-
fr

ee

su
rv

iv
al

.

6.
7%

re
cu

rr
en

t
D

V
T

in

da
lte

pa
ri

n
gr

ou
p

co
m

-

pa
re

d
to

3.
6%

in
ed

ox
-

ab
an

.(
H

R
0.

56
,C

I

-0
.3

2
to

0.
97

).

A
da

m
V

T
E

tr
ia

l,

pu
bl

is
he

d
20

20

A
pi

xa
ba

n
vs

.

D
al

te
pa

ri
n

M
cB

an
e

et
al

.

Pr
os

pe
ct

iv
e,

ra
nd

om
iz

ed

tr
ia

l.

30
0

pa
tie

nt
s

w
ith

ca
nc

er
-a

ss
oc

i-

at
ed

V
T

E.

Br
ea

st
an

d

co
lo

re
ct

al

M
aj

or
bl

ee
di

ng
.

M
aj

or
bl

ee
di

ng
o%

in

ap
ix

ab
an

gr
ou

p
vs

.

2.
3%

in
da

lte
pa

ri
n

gr
ou

p
(P

0.
99

56
).

V
T

E
re

cu
rr

en
ce

3.
4%

in
ap

ix
ab

an
gr

ou
p

vs
.1

4.
1%

in
LM

W
H

(H
R

0.
26

,9
5%

C
I

0.
09

–0
.8

0,
P

0.
01

82
)

C
ar

av
ag

gi
o

tr
ia

l,

pu
bl

is
he

d

20
20

.

A
pi

xa
ba

n
vs

.

D
al

te
pa

ri
n

A
gn

el
li

et
al

.

Pr
os

pe
ct

iv
e,

m
ul

ti-

na
tio

na
l,

ra
nd

om
iz

ed
,

op
en

la
be

l,
no

n-

in
fe

ri
or

ity
tr

ia
l.

11
58

ca
nc

er

pa
tie

nt
s

w
ith

V
T

E

C
ol

or
ec

ta
la

nd

lu
ng

R
ec

ur
re

nt
V

T
E

w
ith

in

6
m

on
th

s,
m

aj
or

bl
ee

di
ng

.

R
ec

ur
re

nt
V

T
E

oc
cu

rr
ed

in
5.

6%
in

th
e

ap
ix

ab
an

gr
ou

p
vs

.7
.9

%
in

th
e

da
l-

te
pa

ri
n

gr
ou

p.
P

<
0.

00
1

fo
r

no
n-

in
fe

ri
or

ity
.

M
aj

or
bl

ee
di

ng
oc

cu
rr

ed

in
3.

8%
in

th
e

ap
ix

ab
an

gr
ou

p
vs

.4
.0

%
in

th
e

da
l-

te
pa

ri
n

gr
ou

p
(h

az
ar

d

ra
tio

0.
82

,9
5%

C
I0

.4
0–

1.
69

;P
=

0.
60

).

R
ec

ur
re

nt
ve

no
us

th
ro

m
bo

em
bo

l-

is
m

or
m

aj
or

bl
ee

di
ng

,

C
R

N
M

B,
m

aj
or

or
C

R
N

M
B,

de
at

h
fr

om
an

y

ca
us

e,
an

d

ev
en

t-
fr

ee

su
rv

iv
al

.

R
ec

ur
re

nt
V

T
E

or
m

aj
or

bl
ee

di
ng

w
as

8.
9%

in

th
e

ap
ix

ab
an

gr
ou

p
vs

.

11
.4

%
in

th
e

da
lte

pa
ri

n

gr
ou

p
(H

R
,0

.7
0,

95
%

C
I0

.4
5–

1.
07

).

C
R

N
BM

,c
lin

ic
al

ly
re

le
va

nt
no

n-
m

aj
or

bl
ee

di
ng

.

4 R.M. Nair and A. Maroo



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? (ii) How
often do we need to repeat imaging in patients with catheter-related
intracardiac thrombus? (iii) 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.

Lead author biography

Dr. Nair is a third year internal
medicine resident and also a Chief
Resident at the Cleveland Clinic
Fairview Hospital. He considers car-
diology as his passion and enjoys
doing clinical research as he believes
it helps in advancing patient care. He
has published articles in esteemed
journals and also presented multiple
abstracts at national and internation-
al conferences. He hopes to be car-
diologist in the future and looks

forward to a career with equal focus on clinical practise and scientific
research.

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.

Conflict of interest: none declared.

References
1. Lyman GH, Khorana AA, Kuderer NM, Lee AY, Arcelus JI, Balaban EP et al.

Venous thromboembolism prophylaxis and treatment in patients with cancer:
American Society of Clinical Oncology Clinical Practice Guideline Update. J Clin
Oncol 2013;31:2189–2204.

2. McCarthy CP, Vaduganathan M, McCarthy KJ, Januzzi JL, Bhatt DL, McEvoy JW. Left
ventricular thrombus after acute myocardial infarction. JAMA Cardiol 2018;3:642.

3. O’Gara PT, Kushner FG, Ascheim DD, Casey DE, Chung MK, de Lemos JA et al.
2013 ACCF/AHA Guideline for the management of ST-elevation myocardial in-
farction: executive summary. Circulation 2013;127:529–555.

4. James S, Agewall S, Antunes MJ et al. ESC Guidelines for the management of
acute myocardial infarction in patients presenting with ST-segment elevation: the
Task Force for the management of acute myocardial infarction in patients pre-
senting with ST-segment elevation of the European Society of Cardiology (ESC)
Authors/Task Force Members: Borja Ibanez (Chairperson). Eur Heart J 2017;39:
119–177.

5. Ay C, Beyer-Westendorf J, Pabinger I. Treatment of cancer-associated venous
thromboembolism in the age of direct oral anticoagulants. Ann Oncol 2019;30:
897–907.

6. Key NS, Khorana AA, Kuderer NM, Bohlke K, Lee AYY, Arcelus JI et al. Venous
thromboembolism prophylaxis and treatment in patients with cancer: ASCO
clinical practice guideline update. J Clin Oncol 2020;38:496–520.

7. Debourdeau P, Farge D, Beckers M, Baglin C, Bauersachs RM, Brenner B et al.
International clinical practice guidelines for the treatment and prophylaxis of
thrombosis associated with central venous catheters in patients with cancer.
J Thromb Haemost 2013;11:71–80.

8. Agnelli G, Becattini C, Meyer G, Mu~noz A, Huisman MV, Connors JM et al.
Apixaban for the treatment of venous thromboembolism associated with cancer.
N Engl J Med 2020;382:1599–1607.

9. Berry A, Brancheau D, Zughaib M. Rapid resolution of left ventricular thrombus
with apixaban therapy. Sage Open Medical Case Report 2017;5:1–3.

10. Bennett S, Satchithananda D, Law G. The use of apixaban for the treatment of
an LV thrombus. Echo Res Pract 2018;K63–66.

11. Lipitz-Snyderman A, Sepkowitz KA, Elkin EB, Pinheiro LC, Sima CS, Son CH et
al. Long-term central venous catheter use and risk of infection in older adults
with cancer. J Clin Oncol 2014;32:2351–2356.

12. Wall C, Moore J, Thachil J. Catheter-related thrombosis: a practical approach. J
Intensive Care Soc 2016;17:160–167.

13. Lee AYY, Levine MN, Baker RI, Bowden C, Kakkar AK, Prins M et al. Low-mo-
lecular-weight heparin versus a coumarin for the prevention of recurrent venous
thromboembolism in patients with cancer. N Engl J Med 2003;349:146–153.

14. Stavroulopoulos A, Aresti V, Zounis C. Right atrial thrombi complicating haemo-
dialysis catheters. A meta-analysis of reported cases and a proposal of a manage-
ment algorithm. Nephrol Dial Transplant 2012;27:2936–2944.

15. Niemann M, Daniel Gaudron P, Bijnens B, Störk S, Beer M, Hillenbrand H et al.
Differentiation between fresh and old left ventricular thrombi by deformation
imaging. Circ Cardiovasc Imaging 2012;5:667–675.

16. Habash F, Vallurupalli S. Challenges in management of left ventricular thrombus.
Ther Adv Cardiovasc Dis 2017;11:203–213.

17. Dawwas GK, Brown J, Dietrich E, Park H. Effectiveness and safety of apixaban
versus rivaroxaban for prevention of recurrent venous thromboembolism and
adverse bleeding events in patients with venous thromboembolism: a retrospect-
ive population-based cohort analysis. Lancet Haematol 2019;6:e20–e28.

6 R.M. Nair and A. Maroo

https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa360#supplementary-data
https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa360#supplementary-data

	tblfn1

