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A B S T R A C T

Introduction: Direct oral anticoagulants (DOACs) have become widely used to treat patients with venous
thromboembolism (VTE), but evidence about their use in the treatment of upper extremity deep vein thrombosis
(UEDVT) is lacking.
Objectives: To assess rivaroxaban's efficacy and safety in the treatment of UEDVT.
Patients/methods: This was a single-center prospective observational study involving patients with their first
UEDVT episode confirmed by duplex ultrasound scan. All patients initially received low-molecular-weight he-
parin for 1 to 2 days and then were switched to rivaroxaban for 3–6months. The primary endpoint was any
symptomatic episode of recurrent VTE.
Results: Thirty patients were included in the study, and all patients were followed for 6months. There were no
episodes of recurrent symptomatic venous thromboembolism or asymptomatic UEDVT. No episode of major
bleeding was observed. Clinically relevant non-major bleeding occurred in two patients (6.7%, 95% confidence
interval [CI]: 1.9–21.4%) with uterine bleeding and large skin hemorrhage. Minor bleeding was observed in two
patients (6.7%, 95% CI: 1.9–21.4%) presenting with nasal and gingival bleeding. Recanalization of the upper
extremity deep veins was observed in all affected limbs at three months, and it persisted up to 6months. The
signs of upper limb post-thrombotic syndrome (PTS) were found in four patients (13.4%; 95% CI: 5.4–29.8%),
and the mean modified Villalta score was 2.1 ± 1.9.
Conclusion: Treatment of UEDVT with rivaroxaban, preceded by one to two days of LMWH, seems to be safe and
effective.

1. Introduction

The incidence of venous thromboembolism (VTE), which includes
both deep vein thrombosis (DVT) and pulmonary embolism (PE) is 1–2
per 1000 population per year [1–4]. According to the current guide-
lines, anticoagulant therapy for at least three months is required to
prevent thrombus extension and early recurrence, as well as PE and
death [5]. After that, the decision to stop or continue treatment depends
on the individual balance between the benefit and risk of prolonged
anticoagulation, which is associated with a reduction in the risk of re-
current VTE but an increased risk of major bleeding [6].

Upper extremity deep vein thrombosis (UEDVT) represents about

10–11% of all VTE events [7–9] with the development of PE in 6–15%
and post-thrombotic syndrome (PTS) in 25–77% of all patients
[11,12,30].

Direct oral anticoagulants (DOACs) have become widely used for
treatment of VTE because of their non-inferiority in efficacy and su-
periority in safety compared with vitamin K antagonists (VKA) [13–15].
Fixed dosing and the lack of a requirement for laboratory monitoring
are the most common advantages of DOACs in clinical practice. One of
the most popular DOACs, rivaroxaban [16], is well established in the
treatment of lower limb DVT and PE [13,14], but there is little evidence
of its use in the treatment of UEDVT.

This study aimed to assess the efficacy and safety of rivaroxaban in
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the treatment of UEDVT.

2. Materials and methods

This single-center prospective observational study included patients
with their first symptomatic UEDVT and was conducted at Clinical
Hospital no.1 of the President's Administration of the Russian
Federation during 2015–2017. The observation is limited by the spe-
cified time period because after that we began to use a more aggressive
approach for the treatment of UEDVT with thrombolysis and decom-
pression surgery.

Inclusion criteria were as follows: symptomatic UEDVT confirmed
by duplex ultrasound scan (DUS), age over 18 years; and provision of
informed consent.

Exclusion criteria were as follows: suspected or confirmed PE or
recurrent UEDVT; requirement for interventional treatment (catheter-
directed thrombolysis, angioplasty with stenting, and/or surgical de-
compression); creatinine clearance< 15mL/min; clinically significant
liver disease (acute hepatitis, chronic active hepatitis, cirrhosis, or an
alanine aminotransferase level at least three or more times higher than
the upper limit of the normal range), high risk of bleeding, pregnancy,
postpartum period, or breastfeeding.

Duplex ultrasound was performed in all patients who were admitted
to the hospital with suspected UEDVT using the Voluson E8 (GE
Medical Systems, Zipf, Austria) with a linear transducer in the fre-
quency range of 5–13MHz. The standard B-mode with an assessment
for vein compressibility and color flow Doppler was used, according to
the previously described technique [17]. The criteria for DVT were
incompressibility of the potentially compressible superficial and deep
veins located under the axillary cavity; and the absence of spontaneous
blood flow or blood flow that was stimulated by manual compression or
by flexion-extension of a fist in all veins located under and over the
axillary cavity, as well as vessels in the costoclavicular space and
thoracic cavity. In addition to DUS, all patients were assessed clinically,
especially for well-known individual VTE risk factors [18].

After UEDVT was confirmed, all patients received initial treatment
with low-molecular-weight heparin (LMWH), enoxaparin (1mg/kg
subcutaneously twice daily), for 24–48 h followed by rivaroxaban
15mg twice daily for the first 3 weeks and then 20mg once daily for
3months or more. The initial therapy with LMWH was aimed to pro-
vide an opportunity for thrombolysis if it was appropriate. Patients
were followed up for 6months with monthly evaluations, including a
clinical assessment and DUS. An unscheduled DUS was available in any
case of suspicion for recurrent upper extremity or lower extremity DVT
and PE.

The primary endpoint was a combination of radiologically con-
firmed symptomatic lower extremity DVT, symptomatic recurrent
UEDVT, and symptomatic PE. The secondary efficacy endpoints were
separate components of the primary endpoint, as well as asymptomatic
recurrence of UEDVT, recanalization of the affected veins, and devel-
opment of the upper extremity post-thrombotic syndrome within the
first six months after the index episode.

The symptomatic lower extremity DVT was defined as the appear-
ance of classic symptoms, including pain, edema, cyanosis, and pro-
minent subcutaneous veins. Symptomatic UEDVT recurrence was de-
fined as an appearance of typical symptoms (pain, edema, cyanosis, and
prominent subcutaneous veins) in the intact limb or an increase in
symptom severity in the affected arm. Symptomatic PE was defined as
the sudden appearance of dyspnea, chest pain, cough, hemoptysis, and
collapse. Recanalization was suggested in the presence of any blood
flow in the affected veins that was revealed by DUS. The asymptomatic
recurrence of UEDVT was defined as total occlusion in a previously
recanalized venous segment or any thrombotic lesion in the previously
unaffected veins that was revealed by DUS. The modified Villalta score
was used to assess PTS of the upper limb at six months after index
UEDVT. This modification was published by Czihal and consists of 5

patient-reported symptoms (pain, cramps, heaviness, pruritus, and
paresthesia) and 6 physician-reported clinical signs (edema, prominent
subcutaneous arm veins, prominent collateral veins, tenderness, red-
ness, dependent cyanosis - when the arm is in the down position). Each
symptom or sign was graded from 0 (absent) to 3 (severe). A score of 5
or more is considered to be a PTS diagnosis [19].

The secondary safety endpoints were major bleeding, clinically re-
levant non-major (CRNM), and minor bleedings. Major bleeding was
defined according to the International Society on Thrombosis and
Haemostasis (ISTH) criteria [20]. CRNM bleeding was suggested for
those who did not meet the criteria for major bleeding but who required
preliminary interruption of anticoagulation, and/or any medical inter-
vention for hemostasis, and/or unscheduled contact with the physician.
Minor bleeding was defined as bleeding that did not meet the criteria
for major or CRNM bleeding.

This study was approved by the local Institutional Reviewal Board.
Statistical analysis was performed using the IBM SPSS Statistics v.19

software package (IBM, Armonk, NY, USA). All absolute values are
presented as the mean value with the standard deviation (mean ± SD).
For relative values, the 95% confidence interval (CI) was calculated by
the Wilson method. P < 0.05 was considered to be significant.

3. Results

Thirty-five patients with UEDVT confirmed by DUS were con-
secutively admitted and treated at the Clinical Hospital no.1 of the
President Administration of the Russian Federation from April of 2015
to March of 2017. Among them, 30 patients (85.7%) were included in
the study. Five did not meet the inclusion criteria as follows: three
patients were excluded because catheter-directed thrombolysis was
performed (8.6%), and two patients (5.7%) did not give informed
consent. Thirteen men and 17 women aged 28–78 years (mean age,
52.4 ± 17.3 years) were included. UEDVT was triggered by physical
effort in five patients (16.7%) and by pacemaker implantation through
the veins of the affected extremity within 6months before symptoms
manifestation in four patients (13.3%). Uterine cancer was revealed in
one woman (3.3%) 9months before the index event. The other 19 pa-
tients (63.3%) had no distinct triggering factors for UEDVT develop-
ment at the moment of manifestation. Additionally, most patients
(76.6%) had well-known individual risk factors for VTE, which are
presented in Table 1. Lung cancer was diagnosed in one patient within
one month after UEDVT presentation. The clearance of creatinine es-
timated by Cockcroft-Gault equation was over 30mL/min in all patients
(mean value, 114,1 ± 29,0).

A subclavian vein lesion was detected in all patients: in five patients
(16.7%), the thrombosis extended to the jugular vein; in 14 patients
(46.7%), it extended to the axial vein; and in 10 patients (33.3%) it
extended to the brachial vein. The mean duration of symptoms before
diagnosis was 1.8 ± 1.7 days.

Duration of the initial enoxaparin therapy was 1.2 ± 0.8 days.
Treatment with rivaroxaban was limited to 3months in 28 patients
(93.3%), and in two patients (6.7%), it was prolonged for 6months
because of active malignancy.

Table 1
Individual risk factors for VTE.

Individual risk factors for venous thromboembolism n %

Age > 60 years old 11 36.6%
Chronic venous disease 9 30.0%
Chronic heart failure (NYHA functional class 2–4) 10 33.3%
BMI > 25 kg/m2 11 36.6%
Surgical intervention 1 3.3%
Active malignancy 2 6.7%
Hormone therapy 1 3.3%
Individual history of VTE 5 16.7%
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Thirty patients were followed for 6months. The primary endpoint
was not observed in any patient (0%, 95% CI: 0.0–11.4%), and there
was no asymptomatic recurrence of UEDVT. Recanalization was ob-
served in all deep veins in all patients (100%, 95% CI: 88.7–100.0%),
and time to recanalization is presented in Fig. 1. At 6months no re-
sidual thrombi were observed in the compressible superficial and deep
veins under the axillary cavity and enlarged subcutaneous collaterals of
the chest and shoulder were found in 3 patients (10%; 95% CI:
3.5–25.6%).

Signs of upper extremity PTS were found in 4 patients (13.4%; 95%
CI: 5.4–29.8%), and the mean score was 2.1 ± 1.9, as assessed using a
modified Villata score. None of these UEDVT was associated with
physical effort or pacemaker implantation. There was a history of
previous lower extremity DVT in two patients. The incidence of de-
tected PTS symptoms is presented in Table 2.

No episode of major bleeding was observed. CRNM bleeding oc-
curred in two patients (6.7%: 95% CI: 1.9–21.4%) who presented with
uterine bleeding and extensive skin hemorrhage. Minor bleeding was
observed in two patients (6.7%, 95% CI: 1.9–21.4%) who presented
with nasal and gingival bleeding. Thus, the cumulative bleeding in-
cidence was 13.4% (95% CI: 5.4–29.8%). Discontinuation of antic-
oagulant therapy was not required in patients with minor bleeding and
one patient with CRNM bleeding. One clinically relevant uterine he-
morrhage required short-term discontinuation of anticoagulant
therapy, which was resumed after hemostasis was achieved.

4. Discussion

Although UEDVT was initially considered to be uncommon (oc-
curring in< 2% of all cases of venous thrombosis) and associated with
little residual disability, the results of more recent epidemiologic in-
vestigations have been inconsistent with those findings. In 2004, an
analysis of a U.S. VTE registry reported that UEDVT accounted for as
much as 11% of all DVT, that PE could be detected in 6–15% of all
UEDVT patients, and that PTS developed in 25–77% of affected in-
dividuals [7,11,12,21,30].

Currently, there is no optimal treatment approach for UEDVT. Some
guidelines suggest anticoagulant therapy alone, while others consider
additional active surgical intervention. According to the American
Venous Forum, patients with subclavian vein thrombosis with a back-
ground of thoracic outlet syndrome should be treated with thrombolysis
followed by surgical decompression [30]. However, this guideline
emphasizes that mandatory anticoagulation should be provided for all
patients with UEDVT regardless of surgical intervention. They suggest
several options for this: low-molecular-weight heparin (LMWH) swit-
ched to vitamin K antagonists (VKA), oral thrombin inhibitors (dabi-
gatran), or oral Xa factor inhibitors (rivaroxaban or apixaban) as an
alternative for traditional anticoagulation. However, these guidelines
are not based on safety and efficacy data for DOACs in UEDVT treat-
ment.

The American College of Chest Physicians' guidelines support only
conservative treatment with anticoagulation and recommend against
thrombolysis [5,6]. However, these guidelines highlight the absence of
randomized clinical trials in this group of patients and highlight that all
recommendations are based on indirect evidence from studies per-
formed in patients with lower limb DVT, observational studies (gen-
erally small), and understanding the natural history of UEDVT. Thus,
there is a current gap in the evidence for the best UEDVT treatment.

Over the last decades, DOACs have been widely used to treat lower
extremity DVT and PE. In randomized clinical trials, DOACs appeared
to be safer and at least as effective as traditional anticoagulation with
LMWH/VKA. Meta-analyses have shown that using DOACs is associated
with a lower risk of major bleeding, especially intracranial hemor-
rhages, compared with VKA, particularly in patients with VTE [22,23].

Despite the extensive experience in treating lower extremity DVT
using DOACs, there are only sporadic reports about the possible use of
novel drugs in patients with UEDVT [24,25]. In 2017, data from the
Swedish oral anticoagulation registry were published [24]. In 5 years,
they identified only 55 patients with UEDVT who were treated using
DOACs: 46 patients (84%) were prescribed rivaroxaban, seven (13%)
were prescribed apixaban, and two (4%) were prescribed dabigatran.
Among 69% of the patients, therapy was started with an LMWH in-
jection, which was then switched to oral anticoagulants for 3–6months.
One episode (2%) of recurrent VTE was reported, and one occurrence
(2%) of nasal bleeding was classified as clinically relevant, each in a
patient treated with rivaroxaban. Analysis of the Mayo clinic's database
for the period from March 1, 2013, to April 30, 2017, identified 20
patients with UEDVT who were treated with rivaroxaban or apixaban.
The authors did not report any episodes of bleeding or VTE recurrence
during the 3-month follow-up [25]. Thus, our results correspond well
with Sweden's and the Mayo clinic's databases and suggest that UEDVT
treatment with rivaroxaban seems to be effective and rather safe
(Table 3). However, to make a strong conclusion, more powerful, ran-
domized clinical trials or registry data are needed.

The critical outcome for DVT is development of PTS, which de-
velops over an extended period and can be identified on the lower limbs
by the Villata score [26]. The same score was adapted for use in the
upper limbs by Czihal [19]. In this modified version, five subjective
symptoms, such as pain, cramps, pruritis, heaviness, and paresthesia,
were not changed. The objective signs were modified, and the score
does not include hyperpigmentation but contains venous ectasia that
was divided into two items as follows: prominent subcutaneous veins in

Fig. 1. Cumulative incidence of deep vein recanalization.

Table 2
The prevalence of symptoms and signs of PTS.

Clinical presentation n %

Symptoms
Pain 2 6.6%
Cramps 6 20.0%
Heaviness 7 23.3%
Pruritus 4 13.3%
Paresthesia 7 23.3%

Clinical signs
Edema 5 16.6%
Prominent subcutaneous arm veins 5 16.6%
Prominent collateral veins (shoulder/anterior chest wall) 3 10.0%
Tenderness 2 6.6%
Redness 2 6.6%
Dependent cyanosis 5 16.6%

I. Schastlivtsev, et al. Thrombosis Research 181 (2019) 24–28

26



the arm and prominent collateral veins in the shoulder or chest. Ad-
ditionally, a new item, dependent cyanosis, was added. Edema, ten-
derness, and redness were not changed.

In the current study, we detected the signs and symptoms of upper
limb PTS (scores of 5 or more using a modified Villalta score) in four
patients (13%). Previous studies reported a higher incidence of com-
plication, ranging from 25% to 77% [11,12,30]. This may be because of
the different criteria that were used for PTS verification. However,
using the same tool, Czihal et al. detected upper limb PTS in 40.5% of
patients treated by LMW/VKA [19], and this figure is higher than in the
current study with rivaroxaban. This difference may be explained by
the specific influence of rivaroxaban on deep vein recanalization. Pre-
viously, it has been shown that therapy with rivaroxaban allows better
recanalization and reduces the amount of PTS in patients with lower
limb DVT [27–29]. Contrariwise, a small number of patients may be the
other reason for the lower incidence of PTS observed in the current
study. However, obtained 95% CI is overlapping with the previously
reported figures.

The limitations of this study include small sample size, absence of a
control group, inability to completely assess for residual thrombi in the
subclavian vein using DUS, inability to correlate residual venous lesions
or underlying thoracic outlet syndrome with the occurrence of PTS, and
limited length of follow-up.

5. Conclusion

Rivaroxaban can be an alternative option to treat UEDVT.
Treatment of UEDVT with rivaroxaban, preceded by one to two days of
low-molecular weight heparin, appears to be effective, rather safe, and
associated with a low rate for post-thrombotic syndrome.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Author contributions

Ilya Schastlivtsev and Kirill Lobastov contributed to the concept and
design of the research and wrote the manuscript. Ilya Schastlivtsev,
Sergey Tsaplin, and Irina Kanzafarova performed acquisition of patient
data, and Kirill Lobastov performed statistical analyses. Victor Barinov,
Leonid Laberko, Grigory Rodoman, and Sergey Zhuravlev reviewed the
manuscript.

Declaration of Competing Interest

The authors are not aware of any competing interests with the
publication of this study. Ilya Schastlivtsev discloses participation in a
speakers' bureau and receipt of honoraria from Bayer. Kirill Lobastov
discloses participation in a speakers' bureau and receipt of honoraria
from Bayer. Victor Barinov discloses participation in a speakers' bureau
and receipt of honoraria from Bayer. The other authors state that they
have no conflicts of interest.

References

[1] M. Cushman, A.W. Tsai, R.H. White, S.R. Heckbert, W.D. Rosamond, P. Enright,
A.R. Folsom, Deep vein thrombosis and pulmonary embolism in two cohorts: the
longitudinal investigation of thromboembolism etiology, Am J Med 117 (1) (2004)
19–25.

[2] J. Hippisley-Cox, C. Coupland, Development and validation of risk prediction al-
gorithm (QThrombosis) to estimate future risk of venous thromboembolism: pro-
spective cohort study, BMJ 343 (2011) d4656.

[3] I.A. Naess, S.C. Christiansen, P. Romundstad, S.C. Cannegieter, F.R. Rosendaal,
J. Hammerstrom, Incidence and mortality of venous thrombosis: a population-based
study, J Thromb Haemost 5 (4) (2007) 692–699.

[4] F.A. Spencer, C. Emery, D. Lessard, F. Anderson, S. Emani, J. Aragam, R.C. Becker,
R.J. Goldberg, The Worcester Venous Thromboembolism study: a population-based
study of the clinical epidemiology of venous thromboembolism, J Gen Intern Med
21 (7) (2006) 722–727.

[5] C. Kearon, E.A. Akl, J. Ornelas, A. Blaivas, D. Jimenez, H. Bounameaux,
M. Huisman, C.S. King, T.A. Morris, N. Sood, S.M. Stevens, J.R.E. Vintch, P. Wells,
S.C. Woller, L. Moores, Antithrombotic therapy for VTE disease: CHEST guideline
and expert panel report, Chest 149 (2) (2016) 315–352.

[6] G.H. Guyatt, E.A. Akl, M. Crowther, D.D. Gutterman, H.J. Schuunemann, T.
American College of Chest Physicians Antithrombotic, P. Prevention of Thrombosis,
Executive summary: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines,
Chest 141(2 Suppl) (2012) 7S-47S.

[7] H.V. Joffe, N. Kucher, V.F. Tapson, S.Z. Goldhaber, F.S.C. Deep Vein, Thrombosis,
Upper-extremity deep vein thrombosis: a prospective registry of 592 patients,
Circulation 110 (12) (2004) 1605–1611.

[8] F.J. Munoz, P. Mismetti, R. Poggio, R. Valle, M. Barron, M. Guil, M. Monreal,
R. Investigators, Clinical outcome of patients with upper-extremity deep vein
thrombosis: results from the RIETE Registry, Chest 133 (1) (2008) 143–148.

[9] N. Isma, P.J. Svensson, A. Gottsater, B. Lindblad, Upper extremity deep venous
thrombosis in the population-based Malmo thrombophilia study (MATS).
Epidemiology, risk factors, recurrence risk, and mortality, Thromb Res 125 (6)
(2010) e335–e338.

[11] K.A. Illig, A.J. Doyle, A comprehensive review of Paget-Schroetter syndrome, J Vasc
Surg 51 (6) (2010) 1538–1547.

[12] L.M. Persson, T. Arnhjort, G. Larfars, S. Rosfors, Hemodynamic and morphologic
evaluation of sequelae of primary upper extremity deep venous thromboses treated
with anticoagulation, J Vasc Surg 43 (6) (2006) 1230–1235 discussion 1235.

[13] M.H. Prins, A.W. Lensing, T.A. Brighton, R.M. Lyons, J. Rehm, M. Trajanovic,
B.L. Davidson, J. Beyer-Westendorf, A.F. Pap, S.D. Berkowitz, A.T. Cohen,
M.J. Kovacs, P.S. Wells, P. Prandoni, Oral rivaroxaban versus enoxaparin with vi-
tamin K antagonist for the treatment of symptomatic venous thromboembolism in
patients with cancer (EINSTEIN-DVT and EINSTEIN-PE): a pooled subgroup ana-
lysis of two randomised controlled trials, Lancet Haematol 1 (1) (2014) e37–e46.

[14] W. Ageno, L.G. Mantovani, S. Haas, R. Kreutz, D. Monje, J. Schneider, M. van
Eickels, M. Gebel, E. Zell, A.G. Turpie, Safety and effectiveness of oral rivaroxaban
versus standard anticoagulation for the treatment of symptomatic deep-vein
thrombosis (XALIA): an international, prospective, non-interventional study, Lancet
Haematol 3 (1) (2016) e12–e21.

[15] A. Roussin, Effective management of acute deep vein thrombosis: direct oral an-
ticoagulants, Int Angiol 34 (1) (2015) 16–29.

[16] L.H. Lee, DOACs - advances and limitations in real world, Thromb J 14 (Suppl. 1)
(2016) 17.

[17] H.J. Baarslag, E.J. van Beek, M.M. Koopman, J.A. Reekers, Prospective study of
color duplex ultrasonography compared with contrast venography in patients sus-
pected of having deep venous thrombosis of the upper extremities, Ann Intern Med
136 (12) (2002) 865–872.

[18] F.A. Anderson Jr., F.A. Spencer, Risk factors for venous thromboembolism,
Circulation 107 (23 Suppl 1) (2003) I9–16.

[19] M. Czihal, S. Paul, A. Rademacher, C. Bernau, U. Hoffmann, Lack of association
between venous hemodynamics, venous morphology and the postthrombotic syn-
drome after upper extremity deep venous thrombosis, Phlebology 30 (2) (2015)
105–112.

[20] S. Schulman, C. Kearon, S. Subcommittee on Control of Anticoagulation of the, T.
Standardization Committee of the International Society on, Haemostasis, Definition
of major bleeding in clinical investigations of antihemostatic medicinal products in
non-surgical patients, J Thromb Haemost 3 (4) (2005) 692–694.

[21] E.S. Hughes, Venous obstruction in the upper extremity, Br J Surg 36 (142) (1948)
155–163.

[22] P. Sardar, S. Chatterjee, C.J. Lavie, J.S. Giri, J. Ghosh, D. Mukherjee, G.Y. Lip, Risk
of major bleeding in different indications for new oral anticoagulants: insights from
a meta-analysis of approved dosages from 50 randomized trials, Int J Cardiol 179
(2015) 279–287.

[23] T. Vanassche, J. Hirsh, J.W. Eikelboom, J.S. Ginsberg, Organ-specific bleeding
patterns of anticoagulant therapy: lessons from clinical trials, Thromb Haemost 112
(5) (2014) 918–923.

[24] F.S. Montiel, R. Ghazvinian, A. Gottsater, J. Elf, Treatment with direct oral antic-
oagulants in patients with upper extremity deep vein thrombosis, Thromb J 15
(2017) 26.

[25] D.E. Houghton, D.M. Bott-Kitslaar, E. Vargas, D.O. Hodge, T.R. Ransone,
A. Casanegra, L. Peterson, R.D. McBane, W.E. Wysokinski, Safety and efficacy of
apixaban and rivaroxaban for the treatment of upper extremity deep vein throm-
bosis, Blood 130 (Suppl. 1) (2017) 2137.

Table 3
Efficacy and safety of rivaroxaban in the treatment of UEDVT.

Montiel FS, 2017
[24]

Houghton DE, 2017
[25]

Current study

Number of patients 55 20 30
Duration of therapy 3–6months 3months 3–6months
Recurrent VTE 2.0% 0 0
Major bleeding 0 0 0
CRNM bleeding 2.0% 0 6.7%
Minor bleeding 0 0 6.7%

I. Schastlivtsev, et al. Thrombosis Research 181 (2019) 24–28

27

http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0005
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0005
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0005
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0005
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0010
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0010
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0010
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0015
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0015
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0015
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0020
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0020
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0020
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0020
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0025
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0025
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0025
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0025
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0030
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0030
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0030
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0035
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0035
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0035
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0040
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0040
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0040
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0040
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0050
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0050
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0055
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0055
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0055
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0060
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0060
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0060
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0060
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0060
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0060
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0065
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0065
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0065
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0065
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0065
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0070
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0070
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0075
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0075
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0080
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0080
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0080
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0080
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0085
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0085
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0090
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0090
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0090
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0090
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0095
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0095
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0095
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0095
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0100
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0100
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0105
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0105
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0105
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0105
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0110
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0110
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0110
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0115
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0115
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0115
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0120
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0120
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0120
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0120


[26] S.R. Kahn, A.J. Comerota, M. Cushman, N.S. Evans, J.S. Ginsberg, N.A. Goldenberg,
D.K. Gupta, P. Prandoni, S. Vedantham, M.E. Walsh, J.I. Weitz, C.o.C.C. American
Heart Association Council on Peripheral Vascular Disease, C. Council on, N. Stroke,
The postthrombotic syndrome: evidence-based prevention, diagnosis, and treat-
ment strategies: a scientific statement from the American Heart Association,
Circulation 130(18) (2014) 1636-61.

[27] P. Prandoni, W. Ageno, N. Mumoli, N. Zanatta, D. Imberti, A. Visona,
M. Ciammaichella, L. Simioni, R. Cappelli, E. Bucherini, M. Di Nisio, G. Avruscio,
G. Camporese, R. Parisi, S. Cuppini, G. Turatti, F. Noventa, L. Sarolo, Recanalization
rate in patients with proximal vein thrombosis treated with the direct oral

anticoagulants, Thromb Res 153 (2017) 97–100.
[28] L. Jeraj, M.K. Jezovnik, P. Poredos, Rivaroxaban versus warfarin in the prevention

of post-thrombotic syndrome, Thromb Res 157 (2017) 46–48.
[29] K.K. Utne, A. Dahm, H.S. Wik, L.P. Jelsness-Jorgensen, P.M. Sandset, W. Ghanima,

Rivaroxaban versus warfarin for the prevention of post-thrombotic syndrome,
Thromb Res 163 (2018) 6–11.

[30] A.T. Calero, K.A. Illig, Axillo-subclavian venous thrombosis in the setting of thor-
acic outlet syndrome, in: P. Gloviczki (Ed.), Handbook of Venous and Lymphatic
Disorders: Guidelines of the American Venous Forum, CRC Press, 2017, pp. 309–316.

I. Schastlivtsev, et al. Thrombosis Research 181 (2019) 24–28

28

http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0125
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0125
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0125
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0125
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0125
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0130
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0130
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0135
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0135
http://refhub.elsevier.com/S0049-3848(19)30291-9/rf0135
http://refhub.elsevier.com/S0049-3848(19)30291-9/optCv3E95jcQF
http://refhub.elsevier.com/S0049-3848(19)30291-9/optCv3E95jcQF
http://refhub.elsevier.com/S0049-3848(19)30291-9/optCv3E95jcQF

	Rivaroxaban in the treatment of upper extremity deep vein thrombosis: A single-center experience and review of the literature
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Funding
	Author contributions
	mk:H1_8
	References




