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Background: The factor Xa inhibitors have been widely used for the treatment and prevention of venous
thromboembolism (VTE). However, the efﬁcacy of factor Xa inhibitors in Japanese patients with VTE has
not been well examined. In this study, we investigated the effect of the sequential use of two factor Xa
inhibitors in patients with acute VTE.
Methods: We conducted an observational study of 87 consecutive patients diagnosed with VTE. As an
initial treatment, we administered subcutaneous fondaparinux to the patients for 7–10 days, and then
switched to oral rivaroxaban. The symptoms and ﬁndings were assessed after the initial treatment and
after using rivaroxaban for 7–14 days. We evaluated the deep vein thrombosis (DVT) in the legs using our
own scoring system [quantitative ultrasound thrombosis (QUT) score].
Results: Of the 87 patients, 33% had symptoms, half had pulmonary embolism (PE), and 95% had DVT
of the legs. Out of the 87 patients, VTE worsened during the administration of fondaparinux in 4 patients.
All of them had experienced malignancy, and died within 6 months. Of two patients developing
bleeding, one patient required a transfusion. Eventually, this strategy was effective in 80 patients and
had no change in one. The D-dimer level was signiﬁcantly reduced by fondaparinux (17.8 mg/ml 
16.0 mg/ml vs. 8.3 mg/ml  7.2 mg/ml, p < 0.0001), followed by rivaroxaban (8.3 mg/ml  7.2 mg/ml vs.
5.5 mg/ml  4.9 mg/ml, p < 0.0001). Similarly, the QUT score was improved by fondaparinux (4.7  2.6 vs.
2.5  2.5, p < 0.0001), and further reduced by rivaroxaban (2.5  2.5 vs. 1.9  1.8, p < 0.0001).
Conclusions: A treatment strategy using subcutaneous fondaparinux followed by oral rivaroxaban is
effective for treating acute VTE in Japanese patients.
ß 2016 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Introduction
The incidence of venous thromboembolism (VTE) has been
increasing for decades because of the aging population, obesity,
Western dietary habits, advances in the diagnostic skills, increasing social awareness, and heart failure [1,2]. A standard anticoagulant therapy, the initial use of unfractionated heparin (UFH) with
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a transition to warfarin, has been developed and broadly utilized in
treating acute VTE [1]. However, this treatment requires an
intravenous injection, frequent blood sampling due to dosage
adjustments, cautious food intake, and concern over interactions
with warfarin when using other medications, and heparin is
known for heparin-induced-thrombocytopenia problems [3]. Also
sometimes 2–3 days are required until the activated partial
thromboplastin time (APTT) reaches its target range during the
initial stage of UFH treatment. Despite the frequent monitoring,
almost 40% of patients do not reach the target range [4].
The anticoagulant drugs, factor Xa inhibitors, can be given at a
ﬁxed dose without routine monitoring and intravenous routes.
Fondaparinux is a synthetic pentasaccharide, which is a small
anticoagulant molecule of heparin saccharide. The anticoagulant
effect is created by speciﬁcally bonding to antithrombin and
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blocking the factor Xa inhibitor [5]. Only a once a day hypodermic
injection is necessary, and the bioavailability is relatively high. It
also does not bond with any other plasma protein than
antithrombin, and thus a stable anticoagulation effect reﬂecting
the dosage is expected, no routine blood sampling is required for
monitoring, and there is no need to ensure an intravenous route.
Also patients receiving Xa inhibitors reach the target range from
day one, and thus the anticoagulant effect is ensured from the
beginning of the treatment.
However, the efﬁcacy of the newer anticoagulant drugs in
Japanese patients with VTE has not been well examined [6]. In this
study, we investigated the effect of the sequential use of two factor
Xa inhibitors, subcutaneous fondaparinux and oral rivaroxaban in
patients with acute VTE.
Methods
Study population
We conducted a retrospective study of 87 consecutive inpatients with VTE (mean age 68.5  12.8 years, 33% male) between
January 2013 and December 2014 at our institution (Omori Hospital,
Toho University Faculty of Medicine, Tokyo, Japan). Among all
patients, acute symptoms and/or newly increased D-dimer concentrations were conﬁrmed, and VTE was evident on venous ultrasound,
contrast computed tomography, or pulmonary perfusion. Patients
with massive pulmonary embolism (PE), those under 18 years of age,
a CCr level < 30 ml/min, or complications associated with bleeding
risks were excluded. This study was approved by the Institutional
Review Board of Toho University Faculty of Medicine (No. 27-247).
VTE management
As an initial treatment, we administered fondaparinux to
patients who received a diagnosis of acute VTE, according to the
patient’s body weight (5 mg for <50 kg or 7.5 mg for 50–100 kg)
for 7–10 days. After the treatment with subcutaneous fondaparinux, they were switched to oral rivaroxaban. The symptoms and
ﬁndings were assessed after the initial treatment and subsequent
rivaroxaban treatment for 7–14 days (Fig. 1).
This strategy only requires a few blood samples. The frequent
[(Fig._1)TD$IG]
blood
sampling, precise dosing, and a continuous IV as in the

standard treatment are not necessary. The anticoagulant therapy
was discontinued when major bleeding occurred. Major bleeding
was deﬁned as follows: (1) fatal bleeding, (2) symptomatic
bleeding in a critical area or organ, such as intracranial, intraspinal,
intraocular, retroperitoneal, intraarticular, pericardial, or intramuscular bleeding with compartment syndrome, and (3) bleeding
causing a fall in the hemoglobin requiring a transfusion of two or
more units of whole blood or red cells, in accordance with the
International Society on Thrombosis and Haemotosis [7].
Efﬁcacy outcomes of DVT in the legs
We evaluated the DVT in the legs using a simple unique scoring
method that we ﬁrst reported in the current study for DVT
assessment by an ultrasound examination [quantitative ultrasound thrombosis (QUT) score]. The QUT scoring method was
derived based upon our own scoring system as follows: two points
were given for an occlusion by a thrombus in the inferior vena cava,
pelvic vein, femoral vein, or below-knee vein. Since the below-knee
vein included the 3 veins, the anterior tibial vein, posterior tibial
vein, and peroneal vein, a score was given for each vein. One point
was given for the presence of a thrombus but no occlusion in any of
those veins. We evaluated the sum of the points in each area before
and after the anticoagulant therapy (Fig. 2).
Statistical analysis
The continuous variables are expressed as the mean  standard
deviation. Comparisons of the D-dimer level and QUT score
transitions were performed using a one-way analysis of variance
followed by z Bonferroni’s multiple comparison. A signiﬁcance level
was set at a p-value of 0.05.
All statistical analyses were performed using a commercially
available computer software program (IBM SPSS Statistics, Version
19, Armonk, NY, USA).
Results
Patient characteristics
The baseline characteristics in this study are summarized in
Table 1. Fifty-eight (66.7%) were women and the mean age was

87 patients with VTE

Fondaparinux 5 or 7.5 mg
for 7~10 days

81 patients
switched to rivaroxaban

6 patients were discontinued
because of exacerbations (4 : 4.6% )
bleeding (2 : 2.3%).

Rivaroxaban 10 or 15 mg
0 patients was excluded.

for 7~14 days

81 patients
continue to treatment
effective 80 (92.0%)
no change 1 (1.1%)
Fig. 1. The patient enrollment. VTE, venous thromboembolism.
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Table 1
Subject characteristics.
Variables

CIV
EIV
IIV

CFV

GSV
SFV
DFV
Pop.V

PTV

ATV
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Female, No.
Age (years)
Weight (kg)
BMI (kg/m2)
Systolic BP (mmHg)
Diastolic BP (mmHg)
PR (beats/min)
SpO2 (roomair) (%)
s-Cr (mg/dl)
eGFR (ml/min/1.73 m2)
D-dimer (mg/ml)
PE with DVT, No.
PE without DVT, No.
DVT only, No.
PESI (n = 44)
Score
Class I, No.
Class II, No.
Class III, No.
Class IV, No.
Class V, No.
Hypertension, No.
Diabetes mellitus, No.
Smoking, No.
Stroke, No.
Ischemic heart disease, No.

Value
58 (66.7%)
68.5  12.8
56.3  12.9
23.1  4.5
124.0  18.0
69.3  12.7
80.1  12.8
95.9  3.57
0.73  0.23
72.1  21.8
18.1  16.1
41 (47.1%)
3 (3.4%)
43 (49.4%)
97.7  29.4
3 (6.8%)
17 (38.6%)
9 (20.5%)
8 (18.2%)
7 (15.9%)
35 (40.2%)
18 (20.6%)
16 (18.4%)
2 (2.3%)
3 (3.5%)

BMI, body mass index; s-Cr, serum creatinine; PR, pulse rate; eGFR, estimated
glomerular ﬁltration rate; PE, pulmonary embolism; DVT, deep vein thrombosis; PESI, pulmonary embolism severity index.

PeV
Fig. 2. Measurement of quantitative ultrasound thrombosis (QUT) score. We
separated the 11 deep veins including IVC, right pelvic vein, left pelvic vein, right
femoral vein, left femoral vein, 3 right below-knee veins, and 3 left below-knee
veins. Two points were given for an occlusion by a thrombus, and one point for the
presence of a thrombus but no occlusion. We evaluated the sum of the points in
each segment (maximum scores: 22). IVC, inferior vena cava; CIV, common iliac
vein; EIV, external iliac vein; IIV, internal iliac vein; CFV, common femoral vein;
GSV, great saphenous vein; SFV, superﬁcial femoral vein; DFA, deep femoral vein;
Pop.V, popliteal vein; ATV, anterior tibial vein; PTV, posterior tibial vein; PeV,
peroneal vein.

Table 2
Suspected causes of VTE.
Variables
Thrombophilia, No. (%)
Malignant tumor, No. (%)
Post-operation, No. (%)
Bed rest over 1 week, No. (%)
Legs bone fracture, No. (%)
Drugs (steroids, pills), No. (%)
Others (aging, overweight, or unknown), No. (%)

Value
2 (2.3%)
23 (26.4%)
28 (32.1%)
13 (14.5%)
7 (8.1%)
5 (5.7%)
9 (10.3%)

68.5 years. The mean body weight and body mass index were
56.3  12.9 kg and 23.1  4.5 kg/m2, respectively.
Eighty-six patients (99%) underwent venous ultrasound and 81
(93%) underwent contrast computed tomography, pulmonary
perfusion scanning, or both. Of the 87 patients, 33% had symptoms
associated with VTE such as dyspnea or lower extremity edema.
The rest were diagnosed with a VTE through screening or a high Ddimmer value. Half of the patients had PE and 95% had DVT
(proximal 22%). The suspected causes of the VTE in the current
study are summarized in Table 2. Mostly, they were malignant
tumors (26%) or post-operative complications (32%). Two patients
had thrombophilia.

patients developed bleeding from a rectus abdominis muscle. They
developed major bleeding requiring a transfusion or minor bleeding
with intra-muscular hemorrhaging, resulting in the discontinuation
of the fondaparinux therapy. Subsequent to the therapy, oral
rivaroxaban was administered in 81 patients. Of those, no patients
developed any subjective symptoms or experienced worsening of the
VTE. In the end, this strategy was effective in 80 patients and no
change was observed in one (Fig. 1).

Patient enrollment

Transition of the D-dimer level and QUT score

The mean dose of fondaparinux was 6.7  1.2 mg and the mean
administration period was 7.5  1.4 days. Regarding rivaroxaban
therapy, 13.9  2.1 mg was used during 10.2  3.3 days. Out of
87 patients, in 4 patients the VTE became worse during the
administration of subcutaneous fondaparinux. All of them experienced a malignancy including lung cancer, cancerous peritonitis with
cancer of an unknown origin, or esophageal cancer, and died within
6 months. Of the 4 patients, UFH was used after discontinuing
fondaparinux therapy in 2 patients, whereas no improvement of VTE
was observed. The other 2 patients could not continue fondaparinux
therapy because of their malignant end-stage conditions. Two

During the course of the treatment, the D-dimer level (1.7–
91.0 mg/ml) was signiﬁcantly reduced by fondaparinux
(17.8  16.0 mg/ml vs. 8.3  7.2 mg/ml, p < 0.0001), followed by
rivaroxaban (8.3  7.2 mg/ml vs. 5.5  4.9 mg/ml, p < 0.0001) (Fig. 3).
Similarly, the QUT score was improved by fondaparinux (4.7  2.6 vs.
2.53  2.51, p < 0.0001), and further reduced by rivaroxaban
(2.5  2.5 vs. 1.9  1.8, p < 0.0001) (Fig. 4).
In a sub-analysis of 23 patients with cancer, the D-dimer level
was similarly reduced by the sequential use of these two factor Xa
inhibitors (22.2  24.2 mg/ml vs. 4.3  4.8 mg/ml, p < 0.0001). The
QUT score was also improved (4.6  2.6 vs. 2.0  2.0, p = 0.0006).

VTE, venous thromboembolism.
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: Average score
p<0.0001
p<0.0001
20

17.8±16.0

D-dimer (μg/ml)

p<0.0001

8.3±7.2

10

5.5±4.9

0

Post Fondaparinux
(n=78)

Pre Treatment
(n=87)

Post Rivaroxaban
(n=73)

Fig. 3. Transition of the D-dimer level. We observed a signiﬁcant reduction after the fondaparinux treatment for 7–10 days and rivaroxaban treatment for 7–14 days.

[(Fig._4)TD$IG]
: Average score
p<0.0001
p<0.0001

5

4.7±2.6

DVT score

p<0.0001

2.5±2.5
2.5
1.9±1.8

0
Pre Treatment
(n=79)

Post Fondaparinux
(n=69)

Post Rivaroxaban
(n=44)

Fig. 4. Transition of the QUT score. The QUT score was improved by the fondaparinux treatment, and further reduced by the rivaroxaban treatment. QUT, quantitative
ultrasound thrombosis.

Discussion
In the current study, our ﬁndings indicated the safety and
efﬁcacy of the therapeutic approach to VTE by subcutaneous
fondaparinux followed by oral rivaroxaban in Japanese individuals.
6.9% of the patients did not continue the treatment on
fondaparinux due to a progressive malignancy (4 patients) or
complications involving bleeding (2 patients), the rest were
successfully treated by rivaroxaban following fondaparinux.
The effectiveness and safety of fondaparinux has been proven in
large-scale clinical trials against UFH and enoxaparin [8,9]. The
American College of Chest Physicians and European Society of
Cardiology guidelines recommend the use of fondaparinux along
with UFH for the initial VTE treatment [10,11]. The safety and
efﬁcacy in relation to UFH in Japanese patients were also evident in
a prior clinical study [12], whereas the quantitative assessment of
the improvement in the DVT has not been explored. We ﬁrstly
demonstrated a great reduction in the D-dimer and QUT score with

subcutaneous fondaparinux. While several patients did not
tolerate the treatment and we did not directly compare the
patients treated with fondaparinux to those with heparin, the risk
seemed to be similar compared to that of heparin in the previous
investigations (major bleedings, 1.1–1.5%) [9,13]. Rivaroxaban
blocks factor Xa to provide an anticoagulant effect, and is widely
used globally as a VTE treatment drug and as one of the nonvitamin K antagonist oral anticoagulants [11,14]. We switched
from subcutaneous fondaparinux to oral rivaroxaban with the
presupposition that there would be no aggravation during the
initial treatment, resulting in a time-saving treatment with a
remarkable reduction in both the D-dimer level and QUT score. In
the current study, we used the D-dimer level and QUT score for
therapeutic evaluation for VTE. Approximately a 50% reduction in
the D-dimer level and QUT score was observed during the ﬁrst 7–
10 days after the fondaparinux treatment, and was 53.4% and
46.9%, respectively. Subsequently, treatment with rivaroxaban
additionally improved the D-dimer level and QUT score by 34.7%
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and 24.0%, respectively. In patients with cancer, the fondaparinux
and rivaroxaban treatments similarly improved the D-dimer level
and QUT score.
Our results showed that the D-dimer level and QUT score could
be used as an indicator of the amount of thrombus in the DVT
treatment.
Of importance, there was no aggravation observed in any
patients during the rivaroxaban treatment. Bleeding events after
switching were also very few and comparable with the prior
investigations [15]. Globally, a single treatment with rivaroxaban
was accepted for the initial VTE treatment, if three weeks of
loading had been achieved [14]. The global loading dose usage of
rivaroxaban in Japan has been recently reported by J-EINSTEIN [16]
assessing the efﬁcacy of oral rivaroxaban alone (10 mg twice daily
or 15 mg twice daily for 3 weeks followed by 15 mg once daily)
with Japanese VTE patients. Also, in the clinical study targeting
Japanese nonvalvular atrial ﬁbrillation patients, the J-ROCKET AF
study showed that the administration of low-dose rivaroxaban
(15 mg/day) was proven to be non-inferior in preventing
thrombotic events compared to the good-control warfarin patients
[15], and thus low-dose rivaroxaban is adequately effective in
Japanese patients compared to that in European patients. We
reported the treatment effect of dabigatran in VTE outpatients [17],
and switching from subcutaneous fondaparinux to oral rivaroxaban in inpatients is convenient, safe, and a reasonable treatment
strategy for both the medical personnel and patients.
In the current study, malignant tumors were observed in 23 out
of 87 patients (26%). The high prevalence of cancer patients in the
current study is consistent with the prior studies [4], suggesting
that our cohort included ‘‘real-world’’ patients compared to the
aforementioned study with only 7.2% [16]. Malignant tumors often
create a thrombosis-prone status and there are numbers of reports
revealing the high probability of VTE complications in cancer
patients. Among the symptomatic VTE patients, 17% had active
tumors in the RIETE Study [18]. Jeanet et al. [19] reported that
among 3220 patients diagnosed with VTE, 389 (12.1%) had cancer,
which was four times higher (3.2%) than participants without VTE.
Also, Alex et al. [20] revealed that the onset of VTE in cancer
patients is 4.7 times higher than that in non-cancer patients.
Cancer patients are often resistant to anticoagulation treatment,
and have a three times higher recurrence rate and two times higher
bleeding rate, and this correlates with the progression of the cancer
[21]. Indeed, we observed that all patients that exhibited an
aggravation of the thrombosis during the fondaparinux treatment
had advanced cancer and all died within half a year. The current
guideline recommends the utility of parenteral anticoagulant
treatment for cancer patients with VTE because such patients have
a high rate of recurrence of VTE. Our data demonstrated that we
successfully treated 81 of 87 patients (93.1%) using fondaparinux
treatment, whereas there was no study examining the efﬁcacy of
fondaparinux treatment for cancer patients [11]. In this regard,
future studies examining the therapeutic strategy in patients with
advanced cancer will be needed.
Study limitations
This study has some limitations. This study was a retrospective
and observational study that did not compare the results with
those in patients with standard therapy, however, the results were
acceptable. We demonstrated that this treatment strategy
improved the quantitative score assessed by the D-dimer level
and QUT score. Since this study excluded patients with massive PE,
the efﬁcacy of factor Xa inhibitors in massive PE needs to be
examined. This study had a small sample size, which might have
resulted in statistical bias. Further prospective studies in a larger
cohort with acute DVT will be required to conﬁrm our results.
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Conclusions
A treatment strategy using fondaparinux followed by rivaroxaban is effective for treating VTE in Japanese patients. This strategy
may improve the beneﬁt-to-risk proﬁle of the acute VTE treatment.
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