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Background: With the advent of new oral anticoagulants for the treatment of deep-vein thrombosis
and/or pulmonary embolism, a new era of oral anticoagulation for patients with venous
thromboembolism has begun. Rivaroxaban is the first new oral anticoagulant to receive regulatory
approval for the acute and continued treatment of deep-vein thrombosis and pulmonary embolism.
Methods: We aimed to investigate the effects of rivaroxaban in patients with pulmonary embolism.
Results: The ages of patients are varies between 34-84 years old and male/female ratio was 14/8. The
average length of ICU (intensive care unit) and hospital stays are 69.5 hours and 6 days, respectively.
The treatment complications were seen in only two patients including nausea and minor
gastrointestinal hemorrage. Rivaroxaban treatment was stopped in patients with hemorrhage. There
was no any major bleeding and reccurence or treatment failure.

Conclusions: We think that the enoxaparin followed by rivaroxaban is effective, safe for long-term
treatment in patients with pulmonary embolism. Also, rivaroxaban treatment doesn’t require
laboratory coagulation monitoring.
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INTRODUCTION

Pulmonary embolism (PE) is a common disorder and an
important cause of morbidity and mortality. PE occurs in
approximately 650,000 patients annually in the US, of whom
approximately 300,000 die. PE of ten arise from thrombus
originating in the deep venous system of the lower extremities
or pelvis. A blood clot dislodges and is swept into the
pulmonary circulation and lodges in a pulmonary artery (1,2).
The standard therapy for most patients with pulmonary
embolism has been the administration of heparin, overlapped
and followed by a vitamin K antagonist. This regimen is
effective but complex (3-8). Recently developed oral
anticoagulants that are directed against factor Xa or thrombin
overcome some limitations of standard therapy, including the
need for injection and for regular dose adjustments on the basis
of laboratory monitoring(9). We aimed to investigate the
effects of rivaroxaban in patients with pulmonary embolism.

*Corresponding author: Sevket Ozkaya

PATIENTS AND METHODS

Total 22 patients diagnosed with acute pulmonary embolism
with at the Departments of Chest Diseases of Samsun
Medicalpark Hospital between June 2015 and June 2016. The
treatment protocol; initiate therapy 1 mg/kg enoxparine
sodium (Clexane®) SC q12hr during hospitalization in patients
with non-massive pulmonary embolism and Alteplase
(Actilyse™) in patients with massive pulmonary embolism.
After the discharge, orally 15mg Rivaroxaban (Xarelto®™) twice
daily for first 21 days after the diagnosis and followed orally
20mg Rivaroxaban (Xarelto™) once daily up to six months.
The initial treatment of patients with massive pulmonary
embolism The results were retrospectively evaluated at Nov
2016. Demographic, clinic, radiologic and laboratory results of
patients were assessed retrospectively.  The study was
performed in accordance with the ethical principles of the
Good Clinical Practice guidelines and with applicable local
regulatory requirements. All patients read the patient
information form about the study procedure, and written
informed consents were received.
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RESULTS

Demographic characteristics of 22 patients participated in our
study are shown in Table.

Table Characteristics of Patients

Characteristics Results
Age, year

Mean+SD 58.4+15.5
Min-max 34-84
Gender

Female (n,%) 8(36.4)
Male (n,%) 14(63.6)
Predisposition

No 12(54.5)
Immobility 6(27.3)
Recent Surgery 4(18.2)
Massive PE 2(1)
Hospitalization day, mean+SD 4.6£2.5
ICU (n, %) 6(27.2)
ICU stay day, mean+SD 3.6£1.03
Rivaroxaban day, mean+SD 153433
Follow-up, day, mean+SD 332435
Visit* count, mean+SD 53+1.4
Adverse event 2(1)
Nausea (n,%) 1(0.5)
Minor hemorrhage (n,%) 1(0.5)

ICU: Intensive Care Unit, Visit*: Visit after discharge

The ages of patients are varies between 34-84 years old and
male/female ratio was 14/8. Pulmonary embolism diagnosis
and response to treatment were made with contrast-enhanced
Thoracic CT and transthoracic echocardiography (Figure 1-3).

Figure 1 Thoracic CT images showing the acute pulmonary embolism in the right main
pulmonary artery (arrow in A) and dissolution of blood clot at end of the treatment (arrow in B).

Figure 2 Thoracic CT images showing the acute pulmonary embolism in the right upper
segmental pulmonary artery(white arrow in A) with left main pulmonary artery(black arrow in
A) and dissolution of blood clots at end of the treatment(arrows in B).

Figure 3 Thoracic CT images showing the acute pulmonary embolism in the right main
pulmonary artery (arrow in A) and dissolution of blood clot at end of the treatment (arrow in B).

The massive pulmonary embolism diagnosed in two of patients
which their ages were 75 and 82years old. The average length
of ICU (intensive care unit) and hospital stays are 69.5 hours
and 6 days, respectively. The treatment complications were
seen in only two patients including nausea and minor
gastrointestinal hemorrage. Rivaroxaban treatment was
stopped in patients with hemorrhage. - The mean follow up
duration was 332 days. There was no any major bleeding and
reccurence or treatment failure.

DISCUSSION

This is the first study involving hospitalized patients with
pulmonary embolism, enoxaparin followed by rivaroxaban in
Turkey. Rivaroxaban, an oral direct inhibitor of factor Xa, is
effective  and safe for the prevention of venous
thromboembolism after major orthopedic surgery, for the
prevention of stroke in patients with atrial fibrillation, and in
the treatment of acute coronary syndromes (10-12). The
EINSTEIN-PE program evaluated the concept of using
rivaroxaban alone for anticoagulant therapy for acute deep-
vein thrombosis and pulmonary embolism, replacing both
heparin and vitamin K antagonists (13, 14). Their findings
supported the use of rivaroxaban as a single oral agent for
patients with venous thromboembolism. In our study, we
report the availability of rivaroksaban in hospitalized patients
with pulmonary embolism after enoxaprin, instead of warfarin.
All patients diagnosed with contrast-enhanced thoracic CT and
they were re-evaluated with contrast-enhanced thoracic CT at
6th months of treatment. There was no treatment failure
according to contrast-enhanced thoracic CT at 6th months.
Minor bleeding and nausea were noted as adverse event (%1)
in our study. In EINSTEIN-PE study, adverse event rate was
reported as 4.6%. In addition, two of our patients had massive
pulmonary embolism and they were treated with thrombolytic
treatment followed by rivaroxaban. There was no any
complication noted in both of them. Although the our patient
count is very small, this is the first and preliminary study of
treatment with rivaroxaban in hospitalized patients with
pulmonary embolism after enoxaprin, instead of warfarin.

Biiller et al., reproted the enoxaparin followed by new oral
anticoagulant in patients with symptomatic pulmonary
embolism and they concluded the new oral anticoagulants
could provide an attractive alternative to warfarin for the long-
term treatment of pulmonary embolism, and seems to be
associated with reduced bleeding, like our study(15).

Schulman et al., investigated the unfractionated heparin
administered intravenously or low-molecular-weight heparin
administered subcutaneously followed by dabigatran in 30
patients with venous thromboembolism, like us. They
suggested that the or the treatment of acute venous
thromboembolism, a fixed dose of dabigatran is as effective as
warfarin, has a safety profile that is similar to that of warfarin,
and does not require laboratory monitoring(16).

In conclussion; we think that the enoxaparin followed by
rivaroxaban is effective, safe for long-term treatment in
patients with pulmonary embolism. Also, rivaroxaban
treatment doesn’t require laboratory coagulation monitoring.
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