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Multidetector-Row Computed Tomography-Based

Clinical Assessment of Fondaparinux for Treatment

of Acute Pulmonary Embolism and Acute Deep Vein
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Background: Unfractionated heparin (UFH) is the standard drug for the initial treatment of pulmonary embolism
(PE) and deep vein thrombosis (DVT) in Japan, whereas fondaparinux is the standard drug in Europe and the
United States. Here, we examine the efficacy and safety of fondaparinux in Japanese patients.

Methods and Results: In 2 randomized, open-label, multicenter studies, 80 Japanese patients with acute PE
or DVT received either subcutaneous fondaparinux or intravenous UFH as a non-comparative reference, in a
3:1 ratio, for 5-10 days. Concomitant warfarin therapy was continued until Day 90. Multidetector-row computed
tomography-based assessment showed that 57.9% and 45.9% of the patients with acute PE and acute proximal
DVT had proximal DVT and PE as a complication, respectively. There was no recurrence of symptomatic venous
thromboembolism. In the fondaparinux group, the respective improvement rates at the end of the initial treatment
and follow-up periods were 71.4% and 86.8% for 42 patients with PE, and 57.8% and 83.3% for 46 patients with
DVT; similar results were noted in the UFH group. One patient in the fondaparinux group experienced major
bleeding during the initial treatment, but no such episode in the UFH group.

Conclusions: Once-daily, subcutaneous fondaparinux is as effective and safe without monitoring as adjusted-
dose intravenous UFH for the initial treatment of acute PE and DVT in Japanese patients. (Circ J 2011; 75:
1424-1432)
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(DVT) have been thought to be less common in
Japan than in Europe and the United States (USA).
Approximately 8,000 patients are annually diagnosed with
PE in Japan,! which is much lower than the approximately
200,000 patients annually diagnosed in the USA,? especially

P ulmonary embolism (PE) and deep vein thrombosis

considering the population disparity of these nations. Simi-
larly, approximately 15,000 patients are annually diagnosed
with DVT in Japan,' which is also lower than the approxi-
mately 116,000-250,000 patients annually diagnosed in the
USA .3 In recent years, however, the prevalence of PE and
DVT in Japan has been increasing for various reasons, includ-
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ing westernization of dietary habits, population aging, and
improved diagnosis.>® Considering this, the first Japanese
venous thromboembolism (VTE) treatment guidelines were
published in 2004.5 Acute PE often develops suddenly and
has an associated mortality of 14%7 in Japanese cases. In
severe cases associated with shock, the mortality increases
to 30%,” with more than 40% of the deaths reportedly occur-
ring within 1h of the onset of symptoms.8

PE is mostly caused by DVT in the legs or pelvis. Proxi-
mal DVT causes serious PE, which is fatal in over 20% of
cases unless adequately treated.” In approximately 20% of the
cases of distal DVT, the thrombus extends proximally unless
treated with anticoagulants, and 40-50% of these patients
develop PE." Thus, acute PE and DVT form a disease con-
tinuum and are collectively termed as VTE, which should be
prevented, diagnosed early, and adequately treated.

In Japan, unfractionated heparin (UFH) is the current stan-
dard anticoagulant drug for the initial treatment of PE and
DVT. Guidelines in Japan® and the USA!! recommend UFH
administration followed by long-term administration of a
vitamin K antagonist such as warfarin. The initial treatment
is continued until the prothrombin time/international nor-
malized ratio (PT-INR) achieves the therapeutic window, and
vitamin K antagonist therapy is recommended for at least
3 months. UFH, derived from swine small intestine, com-
prises a heterogeneous mixture of varying molecular weights
and its pharmacokinetics displays much interindividual vari-
ability, so administration necessitates frequent dose adjust-
ment based on coagulation tests. In addition, the use of UFH
is associated with the risk of heparin-induced thrombocy-
topenia (HIT).!2

Fondaparinux sodium (hereafter fondaparinux) is a syn-
thetic inhibitor of coagulation Factor Xa. It acts by specifi-
cally binding to antithrombin to inhibit Factor Xa activity
selectively; unlike UFH, fondaparinux does not inhibit throm-
bin activity. This selective inhibition of Factor Xa upstream
of thrombin enables efficient inhibition of the coagulation
response without increasing the bleeding risk. Fondaparinux
is administered subcutaneously once daily and does not
require dose adjustments or monitoring of coagulation param-
eters. In Europe and the USA, 2 large, randomized clinical
trials of fondaparinux (MATISSE PE, an open-label trial
involving patients with acute PE, and MATISSE DVT, a
double-blinded trial involving those with acute DVT) dem-
onstrated the noninferiority of fondaparinux to UFH and low-
molecular-weight heparin, respectively.'®!* Their primary
endpoint was the incidence of recurrent symptomatic VTE
during the 90-day study period.

We conducted 2 randomized, open-label, multicenter
studies to confirm the efficacy and safety of fondaparinux in
Japanese patients with acute PE and acute DVT.

Methods

The study of acute PE (PE study) was conducted from July
2007 through December 2008 at 27 medical institutions, and
that of symptomatic acute DVT (DVT study) was conducted
from June 2008 through November 2009 at 24 medical insti-
tutions; in total, 34 institutions, including multiple depart-
ments at one site, participated. Each institutional review
board approved the study protocol, which complied with the
guidelines of the Declaration of Helsinki (South Africa 1996
for the PE study; Edinburgh 2000, Washington 2002, and
Tokyo 2004 for the DVT study). Written informed consent
was obtained from each patient prior to the screening test.

Study Population

Both studies involved patients aged >20 years. Acute PE pa-
tients (symptomatic PE or asymptomatic PE in patients with
symptomatic proximal DVT) who were hemodynamically
stable and those with symptomatic acute proximal DVT with-
out symptomatic PE in the PE and DVT studies, respectively,
were diagnosed by contrast-enhanced multidetector-row
computed tomography (MDCT). The use of UFH before ran-
domization was allowed if the therapeutic dosage was not
administered for longer than 24 h. Patients receiving throm-
bolytic therapy, surgical thrombectomy, or catheter interven-
tion, or those treated by inferior vena cava filter placement
were excluded. Other exclusion criteria were previous his-
tory of HIT, complications associated with bleeding risk,
serum creatinine level at screening >2.0 mg/dl, platelet count
<100,000/.1, systolic blood pressure >180 mmHg or diastolic
blood pressure >110mmHg, possible pregnancy, and expected
survival <3 months.

Because fewer patients with PE or DVT are clinically
diagnosed in Japan than in Europe or the USA, the target
sample size was set at 30 in the fondaparinux group and 10
in the UFH group in each study, totaling 80 patients. In the
MATISSE PE and MATISSE DVT studies, the incidence of
recurrent symptomatic VTE was 3.8% and 3.9%, respective-
ly.1314 Assuming that the incidence is similar in Japan, recur-
rent symptomatic VTE was expected to be detectable in at
least one of 30 patients in the fondaparinux group (assuming
an efficacy-analysis population of 27 and a safety-analysis
population of 29) with a probability of 64.9-65.8%. As the
incidence of bleeding (major or minor bleeding) in the
MATISSE PE and MATISSE DVT studies was 4.5% and
3.7%, respectively,'> bleeding was expected to be detect-
able in at least 1 patient with a probability of 66.5-73.7%.

Design

Both studies had the same treatment method and duration.
As the patients in these studies had a serious disease and it
is ethically problematic to use a placebo group in clinical
studies, a placebo group was not included. The duration of
the entire treatment period was set at 90 days (7 days),
including the initial treatment period of 5-10 days and the
follow-up period. Each study included a UFH group as the
reference group, and in both studies the patients were
assigned to receive either fondaparinux or UFH in a ratio of
3:1 during the initial treatment period.

Initial Treatment Period

Eligible patients were randomly assigned to each treatment
group. Randomization was performed at a central location
by computer algorithm. In the fondaparinux group, the drug
was administered subcutaneously once daily according to
the patient’s body weight (<50kg, 5mg; 50-100kg, 7.5 mg;
>100kg, 10mg). In the UFH group, the dosage was accord-
ing to the Japanese Treatment Guideline,® which is intrave-
nous bolus injection followed by drip infusion, adjusted so
that the activated partial thromboplastin time (APTT) is
between 1.5- and 2.5-fold the control level. UFH available
at each study center was administered. Concomitant warfa-
rin therapy was initiated no later than 72h after the start of
fondaparinux or UFH administration. The fondaparinux or
UFH for initial treatment was administered until the PT-INR
was =1.5 on 2 consecutive days, and the usual period of
administration was set at 5-10 days. If the PT-INR did not
reach 1.5 within 10 days, the period of administration was
prolonged at the discretion of the investigator.
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Total randomized

80
(PE study:41,DVT study: 39)

Treatment group Fondaparinux sodium Unfractionated heparin
All randomized patients 59 21
(PE study:30, DVT study:29) (PE study: 11, DVT study: 10)
Switchers PE study: 1* «<——
(Other treatment than randomized)
Randomized and treated population
Safet lati 60 20
(Safety population) (PE study:31, (PE study: 10,
DVT study:29) DVT study: 10)
No efficacy data available || 3 (PEstudy:2, 2 (PEstudy:1% | |
DVT study: 1) DVT study: 1)
Efficacy analysis population
Full is set 56 19
(Full anaysis set) (PE study: 28, DVT study: 28) (PE study: 10, DVT study:9)
Not meeting per protocol criteria —1 2 (PE study: 1, DVT study: 1)
54 19
Per-protocol population (PE study:27, DVT study:27) (PE study: 10, DVT study:9)

*This patient was assigned to the UFH group but actually received fondaparinux. UFH, unfractionated heparin.

Figure. Distribution of participants.

Follow-up Period

Warfarin therapy was continued up to 90 (£7) days. The dose
of warfarin was adjusted to maintain the PT-INR in the range
1.5-3.0 with a 2.0-2.5 target.

Prohibited and Restricted Concomitant Drugs

The use of drugs such as thrombolytic agents, UFH (ex-
cluding that administered during the initial treatment), low-
molecular-weight heparin, heparinoids, antithrombin agents,
dextrans, and antithrombotic peripheral circulation-improv-
ing drugs were prohibited from the start of the initial treat-
ment until the end of the follow-up period. The use of anti-
platelet agents was prohibited from the start until up to 24h
after the end of the initial treatment. When an antiplatelet
agent was initiated before the study to manage other medical
conditions, the patient was enrolled and allowed to continue
using the drug provided that the dosing regimen remained
unchanged. During the initial treatment period, the use of non-
steroidal anti-inflammatory drugs was kept to a minimum.

Evaluation Methods
Efficacy Endpoint Analyses Full analysis set (FAS) was

the population for the efficacy analysis. The primary efficacy
endpoint of the studies was the incidence of recurrent symp-
tomatic VTE, which was evaluated by contrast-enhanced
MDCT (scan range: pulmonary artery and iliac to popliteal
vein) at baseline, end of the initial treatment period (Days 5—
10 [£1 day]), end of the follow-up period (Day 90 [17 days]),
and any time of suspected VTE recurrence. The presence or
absence of recurrent VTE was assessed by the Central Inde-
pendent Adjudication Committee of Efficacy (CIACE) (2
members) blinded to the treatment groups.

The incidence of recurrent symptomatic nonfatal PE, symp-
tomatic DVT without concomitant PE, fatal VTE, and all
VTEs, including asymptomatic PE and asymptomatic DVT,
was evaluated as the secondary efficacy endpoint. The re-
sponse (improved or unchanged) to treatment in the patients
without recurrent PE and DVT relative to the baseline con-
trast-induced MDCT data was also assessed by the CIACE.
Contrast-enhanced MDCT, with a CT scanner having 4 or
more rows, was conducted under the same scanning con-
ditions at all institutions: <2.5 mm per slice for the chest and
<5mm per slice for the lower extremity; image reconstruc-
tion thickness same as the scanning slices; same field of view

Circulation Journal Vol.75, June 2011



MDCT Assessment of Fondaparinux Therapy for VTE

Sex
Female
Male

Age (years)
Mean (SD) (years)
Median (years)
Range (years)
<65
65—<75
>75

Body weight (kg)
<50
50-100
>100

Creatinine clearance (ml/min)
<30
30-<50
50-<80
>80

Table 1. Baseline Characteristics of the Japanese Patients With Acute PE or DVT (Safety Population)

1427
Fondaparinux UFH group Total
group (n=60) (n=20) (n=80)
31(51.7) 16 (80.0) 47 (58.8)
29 (48.3) 4 (20.0) 33 (41.3)
66.9 (15.8) 69.0 (14.2) 67.4 (15.4)
71.0 70.5 71.0
22-92 28-90 22-92
21 (35.0) 5(25.0) 26 (32.5)
17 (28.3) 8 (40.0) 25 (31.3)
22 (36.7) 7 (35.0) 29 (36.3)
14 (23.3 4 (20.0) 18 (22.5
46 (76.7 16 (80.0) 62 (77.5
0 0 0
1(1.7) 1(5.0) 2 (2.5)
8 (13.3) 3(15.0) 11 (13.8)
31(51.7) 5 (25.0) 36 (45.0)
20 (33.3) 11 (55.0) 31 (38.8)

All data represent the number of patients (%), unless indicated otherwise.
PE, pulmonary embolism; DVT, deep vein thrombosis; UFH, unfractionated heparin.

setting during the entire treatment period. The standard scan-
ning procedure involved injection of a contrast agent via the
cubital vein followed by breath-hold scanning of the chest
20-30s after the injection and scanning of the lower extremi-
ties 3—4 min after the injection. At the time of the evaluation,
the scanned image data from contrast-enhanced MDCT was
the DICOM standard, and the axial images were assessed.

As another secondary efficacy endpoint, perfusion lung
scanning was performed at baseline, end of the initial treat-
ment period (Days 5-10 [£1 day]), and any time of suspected
VTE recurrence. The scan data were assessed in terms of
the improvement effects (improved, unchanged, or worsened
relative to the baseline perfusion lung scan). The improve-
ment effects were adjudicated by the CIACE.

Safety Endpoint Analyses Safety population (SP) was
the population for the safety analysis. The primary safety
endpoint in the studies was the incidence of major bleeding
during the initial treatment period. In both studies, bleeding
events considered as clinically unusual bleeding by the inves-
tigators were classified as “major”, “minor”, or “no bleed-
ing” by the Central Independent Adjudication Committee of
Safety (1 member) blinded to the treatment groups.

The events were classified according to the following cri-
teria: major bleeding was clinically overt bleeding associated
with a decrease in hemoglobin >2 g/dl from the prebleeding
value within 48 h of onset, transfusion of 2 or more units of
red blood cells or whole blood, bleeding involving a critical
organ (retroperitoneum, intracranial, intraocular, adrenal gland,
pericardium, spine, etc), or fatal bleeding; minor bleeding in-
cluded all unusual clinically overt bleeding episodes reported
by an investigator as an adverse event and not considered as
major bleeding. The events that did not meet the major or
minor bleeding definition were adjudicated as “no bleeding”.

Because fondaparinux is excreted by the kidney, safety
was assessed mainly in the initial treatment period, consisting
of the drug administration period and an additional observa-
tion period, on the basis of the patient’s renal function.

Adverse events judged by an investigator to be related to
fondaparinux or UFH were considered as adverse drug reac-
tions.

In the fondaparinux group, blood samples were collected
before drug administration and at 2+1h after administration
on any day between Days 5-7 during the initial treatment
period, and the plasma fondaparinux concentration was deter-
mined by measuring the anti-Factor Xa activity of antithrom-
bin. The plasma fondaparinux concentrations were measured
by adding antithrombin IIl to plasma samples containing
fondaparinux to cause the formation of fondaparinux—anti-
thrombin III complexes, then adding a certain excessive
amount of Factor Xa to cause the formation of fondaparinux—
antithrombin II-Factor Xa complexes, and determining the
remaining Factor Xa activity as absorbance of p-nitroaniline
(405nm) generated from a chromogenic substrate (peptide-
p-nitroaniline).

Statistical Analysis

For the incidences of recurrent VTE and bleeding, the pooled
data of both studies were used to calculate the point esti-
mates and 95% confidence intervals by treatment group. Be-
cause the UFH group was used as a reference to examine the
efficacy and safety of the standard treatment for VTE, sta-
tistical comparison between the groups was not performed.
The improvement effects on VTE determined by contrast-
enhanced MDCT and perfusion lung scanning were calcu-
lated as the percentage of patients with improvement or no
change and assessed by the CIACE. The plasma fondaparinux
concentration at each evaluation point was calculated accord-
ing to the dosage group determined by body weight.

Results

Distribution of the Patients
Of the 80 randomized patients, 59 and 21 were assigned to
the fondaparinux and UFH groups, respectively. One pa-
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Disease

PE
PE study
n
Patients with PE
DVT study
n
Patients with proximal DVT complicated by PE
Total
n
Patients with PE
Proximal DVT
PE study
n
Patients with PE complicated by proximal DVT
DVT study
n
Patients with proximal DVT
Total
n
Patients with proximal DVT

Table 2. Patients With PE or Proximal DVT at Enroliment (Full Analysis Set)

Fondaparinux UFH group Total
group (n=56) (n=19) (n=75)
28 10 38
28 (100) 10 (100) 38 (100)
28 9 37
14 (50.0) 3(33.3) 17 (45.9)
56 19 75
42 (75.0) 13 (68.4) 55 (73.3)
28 10 38
18 (64.3) 4 (40.0) 22 (57.9)
28 9 37
28 (100) 9 (100) 37 (100)
56 19 75
46 (82.1) 13 (68.4) 59 (78.7)

All data represent the number of patients (%).

PE and proximal DVT were diagnosed at the start of the respective studies.

Abbreviations see in Table 1.

Disease

Symptomatic VTE
Symptomatic DVT (nonfatal) only
Symptomatic PE (nonfatal)
Fatal VTE

Asymptomatic VTE
Asymptomatic DVT only
Asymptomatic PE

Table 3. Incidence of Recurrent VTE in the Overall Treatment Period (Full Analysis Set)

Fondaparinux group UFH group
(n=56) (n=19)
0[0.0,6.4] 0[0.0, 17.6]
0[0.0, 6.4] 0[0.0, 17.6]
0[0.0,6.4] 0[0.0, 17.6]

0[0.0,6.4] 0[0.0, 17.6]
1(1.8)[0.0, 9.6] 0[0.0, 17.6]
1(1.8) [0.0, 9.6] 0[0.0, 17.6]

0[0.0, 6.4] 0[0.0,17.6]

All data represent the number of patients (%) or [95% confidence intervals]. Overall treatment period=Day 90 (7).

Abbreviations see in Table 1.

tient was assigned to the UFH group but actually received
fondaparinux. Patients with no available efficacy data (n=5)
were excluded. The remaining 75 patients (fondaparinux
group, n=56; UFH group, n=19) were included in the FAS.
All the 80 patients who received fondaparinux or UFH
(fondaparinux group, n=60 [including the wrongly assigned
patient]; UFH group, n=20) were included in the SP (Figure).

Baseline Characteristics of the Patients

In the studies together, women accounted for 51.7% of the
fondaparinux group and 80% of the UFH group (Table 1).
The mean age was 66.9 years in the fondaparinux group and
69.0 years in the UFH group. In both groups, approximately
80% of the patients weighed 50-100kg, and none weighed
over 100kg (Table 1). In the individual studies, the mean age
and mean body weight were similar, although the proportion
of women was slightly higher in the DVT study (64.1%) than
in the PE study (53.7%). In addition, the creatinine clearance
rate was less than 50 ml/min in 7.3% of the patients in the PE
study, compared with 25.7% in the DVT study. In the FAS,

proximal DVT was a complication in 57.9% of the patients
with acute PE in the PE study, and asymptomatic PE was
a complication in 45.9% of the patients with acute proximal
DVT in the DVT study (Table 2).

Duration of Drug Administration

The mean (SD) and median duration were 7.5 (2.7) days and
7 days, respectively, in the case of fondaparinux adminis-
tration, and 9.1 (3.0) days and 8 days, respectively, for UFH
administration. Fondaparinux and UFH were administered
for 5-10 days in 88.3% and 85.0% of the patients, respec-
tively, and for a maximum of 16 and 17 days, respectively.

Efficacy

Incidence of Recurrent VTE No recurrence of symptom-
atic VTE was observed until Day 90 in either treatment group
(Table 3). Asymptomatic DVT recurred in 1 patient in the
fondaparinux group during the follow-up period. This patient
showed improvement in the DVT in the initial treatment
period but was withdrawn from the study during follow-up

Circulation Journal Vol.75, June 2011
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Table 4. Contrast-Enhanced MDCT-Based Assessment of Improvements in the Patients With PE and
Proximal DVT (Full Analysis Set)
Effect on PE Effect on DVT
Outcome Fondaparinux UFH group Fondaparinux  UFH group
group (n=42) (n=13) group (n=46) (n=13)
End or discontinuation of initial treatment
(Days 5-10)
n 42 13 45 11
No recurrence
Improved 30 (71.4 10 (76.9) 26 (57.8) 5 (45.5)
Unchanged 12 (28.6) 3(23.1) 19 (42.2) 6 (54.5)
Recurrence 0 0 0 0
End or discontinuation of follow-up
(Day 90)
n 38 13 42 13
No recurrence
Improved 33 (86.8) 10 (76.9) 35 (83.3) 8(61.5)
Unchanged 5(13.2) 3(23.1) 6 (14.3) 5(38.5)
Recurrence 0 0 1(2.4) 0
All data represent the number of patients (%) but excluding those without assessment, because it was either not
evaluated or not performed.
PE and proximal DVT were diagnosed at the start of the respective studies.
Abbreviations see in Table 1.
because .0 f treatment of concomitant lung cancer and bone Table 5. Bleeding Events in the Initial Treatment Period
metastasis; the contrast-enhanced MDCT scan conducted on (Safety Population)
the day of discontinuation (Day 23) showed recurrence of .
L Fondaparinux group UFH group
asymptomatic DVT. (n=60) (n=20)
Improvement Effects on PE and DVT. Based.on Contrast- NEerBrec) 1(1.7)[0.0, 8.9] 0[0.0,16.8]
Enhanced MDCT Data Among the patients with any PE at Minor bleeding only 4(67)[1.8,16.2] 0[0.0,16.8]
the start of the study, 71.4% and 86.8% in the fondaparinux J— e 8.3 2.8’ 18-4 5 0'0' 16.8
group and 76.9% and 76.9% in the UFH group showed an y bleeding (8.3)[28, 18.4] [0.0, 16.8]

improvement in PE at the end of the initial treatment and fol-
low-up periods, respectively (Table 4). Among the patients
with any proximal DVT at the start of the study, 57.8% and
83.3% in the fondaparinux group and 45.5% and 61.5% in
the UFH group showed an improvement in DVT at the end

All data represent the number of patients (%) or [95% confidence
intervals].
UFH, unfractionated heparin.

Adverse event

Adverse event related to the initial treatment
Subcutaneous hemorrhage
Skin hemorrhage
Drug eruption
Abnormal hepatic function
Aspartate aminotransferase increased
Alanine aminotransferase increased
Coagulation time prolonged
Blood alkaline phosphatase increased
White blood cell count decreased
Gastrointestinal hemorrhage
Hematochezia
Heparin-induced thrombocytopenia
Anaemia
Hemoptysis
Operative hemorrhage
Injection site hemorrhage

Table 6. Adverse Drug Reactions in the Initial Treatment Period (Safety Population)

Fondaparinux group UFH group
(n=60) (n=20)
13 (21.7) 6 (30.0)
4(6.7) 0
1(1.7) 0
1(1.7) 0
1(1.7) 4 (20.0)
0 1(5.0)
0 1(5.0)
1(1.7) 0
1(1.7) 0
0 1(5.0)
1(1.7) 0
1(1.7) 0
0 1(5.0)
1(1.7) 0
1(1.7) 0
1(1.7) 0
1(1.7) 0

All data represent the number of patients (%).
UFH, unfractionated heparin.
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of the initial treatment and follow-up periods, respectively
(Table 4).

Perfusion Lung Scan Data Among the patients with con-
firmed PE at the start of the study, 61.9% in the fondaparinux
group and 76.9% in the UFH group showed an improvement
in PE by perfusion lung scanning at the end of the initial
treatment period.

Safety

Bleeding Events In the initial treatment period, major
bleeding due to gastrointestinal hemorrhage was reported in
one patient on Day 6 in the fondaparinux group (Table 5).
The PT-INR was 2.72 and the patient received multiple anti-
platelet agents. In addition, minor bleeding occurred in 4 pa-
tients in the fondaparinux group during the initial treatment
period. None of these events was considered serious and all
subsequently resolved. No bleeding event was observed in
the UFH group during the initial treatment period.

Adverse Drug Reactions 1In the initial treatment period,
adverse drug reactions occurred in 21.7% of the patients in
the fondaparinux group and 30.0% of those in the UFH group
(Table 6). The adverse drug reactions reported in at least 2
patients were subcutaneous hemorrhage in the fondaparinux
group (6.7%) and abnormal hepatic function in the UFH
group (20.0%). In addition, HIT occurred in 1 patient (5.0%)
in the UFH group.

Pharmacokinetics of Fondaparinux

On the basis of the pooled pharmacokinetic data of the
fondaparinux groups in both studies, the mean+SD plasma
fondaparinux concentration was similar in the patients who
received S5mg (pre-dose, 0.42210.132mg/L; 2h post-dose,
1.02040.260 mg/L; n=12 in both cases) or 7.5 mg (pre-dose,
0.504£0.169 mg/L [n=39]; 2h post-dose, 1.227+0.331 mg/L
[n=44]). No patient received 10mg fondaparinux.

Discussion

More than 90% of acute PE cases are caused by DVT in the
legs or pelvis, and 50-80% of patients with PE in Western
countries also have DVT;!516 reportedly, S0-60% of patients
with DVT in Western countries have PE as a complica-
tion.'”18 In our studies, diagnosis of PE and proximal DVT
at enrollment indicated that 57.9% of the patients with acute
PE had proximal DVT as a complication, and 45.9% of those
with acute proximal DVT also had PE (Table 2). These
results confirm that the incidence of the complications of PE
and DVT is comparable in Japan.

On the basis of the MATISSE PE and MATISSE DVT
studies,!>!4 the dose of fondaparinux for the initial treat-
ment of acute PE and acute DVT in Japanese patients is set
according to body weight. The pharmacokinetics after a sin-
gle dose of subcutaneously administered fondaparinux up to
8 mg was similar in Japanese and Western subjects in a phase
I study.’?® The optimal prophylactic dose of fondaparinux
for Japanese patients undergoing lower limb orthopedic sur-
gery and abdominal surgery is 2.5mg once daily, which is
the same dose used in Europe and the USA. The guidelines
in Japan and other countries indicate that the target of anti-
coagulation therapy and the usage of UFH are similar.5!
Thus, we expected that the therapeutic dose for acute VTE
in Japanese patients would be about the same as that used in
other countries. In our studies of Japanese patients, there-
fore, the dose of fondaparinux depended on body weight, as
in other countries. Analysis of the drug concentration in these

studies revealed that the plasma fondaparinux concentration
was similar in the patients who received 5 mg of fondaparinux
and those who received 7.5mg. These results indicate that
the exposure to fondaparinux can be appropriately controlled
by dose adjustment based on body weight, as applied in
Europe and the USA.

Although symptomatic VTE recurrence was expected in
at least one of 30 patients in the fondaparinux group with
a probability of 64.9-65.8%, according to the MATISSE PE
and MATISSE DVT studies,!*!* there was no case of symp-
tomatic VTE recurrence in either the fondaparinux or UFH
group in our studies. Moreover, contrast-enhanced MDCT-
based evaluation of the efficacy for PE and DVT revealed
that the improvement rates in the fondaparinux group for PE
were 71.4% at the end of the initial treatment period and
86.8% at the end of the follow-up period; the respective im-
provement rates for DVT were 57.8% and 83.3% (Table 4).
The perfusion lung scan-based assessment of the im-
provement effects at the end of the initial treatment showed
comparable results with those by contrast-enhanced MDCT
assessment. The risk of VTE recurrence was possibly reduced
to a similar level by fondaparinux and UFH, although statis-
tical comparison of the groups was not performed because of
the noncomparative study design. The results also indicate
that efficacy evaluation of PE and DVT based on contrast-
enhanced MDCT is effective, especially for studies with a
relatively small sample size.

Although symptomatic VTE did not recur in either the
fondaparinux group or the UFH group, recurrent asymp-
tomatic DVT was noted in one patient in the fondaparinux
group at discontinuation (Table 3). The patient was with-
drawn during the follow-up period because of treatment of
concomitant lung cancer and bone metastasis. The patient
had exhibited asymptomatic PE and symptomatic DVT at the
start of the study. The assessment of the contrast-enhanced
MDCT images of DVT by the CIACE revealed that the
thrombi observed extending from the common femoral vein
to the popliteal vein of the left leg at screening were reduced
to the femoral vein on the image taken at the end of the initial
treatment (Day 8), considered as an improvement. However,
the image taken 16 days after switching to the follow-up
period (Day 23) (at the withdrawal from the study) exhibited
the extension of the thrombi to the external iliac vein. The
assessment of the contrast-enhanced MDCT images of PE
revealed that the thrombi were reduced at the end of the ini-
tial treatment and withdrawal from the study, showing an
improvement (no recurrent PE). The PT-INR during concom-
itant warfarin therapy remained slightly below the lower limit
of the target range (2.0-2.5) during the follow-up period.
Thus, the duration of the initial treatment and the range of
the PT-INR during follow-up should be examined further in
relation to the size of remaining thrombi and the severity of
the risk factors for VTE.

Regarding safety, major bleeding during the initial treat-
ment period occurred in 1 patient in the fondaparinux group
(Table 5). At the onset of gastrointestinal hemorrhage in this
patient, the PT-INR was 2.72 and the patient received multi-
ple antiplatelet agents other than fondaparinux and warfarin.
Considering the risk factors, the patient was hospitalized 9
days before the start of fondaparinux administration because
of hematemesis, which was diagnosed as Mallory-Weiss syn-
drome by gastrointestinal endoscopy. The investigator, how-
ever, evaluated that the patient had a low bleeding risk after
in-hospital treatment, when the patient was enrolled in the
DVT study. When using fondaparinux, thorough consideration
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of the concomitant bleeding risks, including complications
and other medications used, is required. In the initial treat-
ment period, 4 (6.7%) episodes of subcutaneous hemorrhage
were reported as adverse drug reactions in the fondaparinux
group (Table 6): bleeding possibly developed because of sub-
cutaneous injection in 3 cases, in contrast to the intravenous
injection of UFH. Among the adverse drug reactions, abnor-
mal hepatic function was observed in 4 patients (20.0%) in
the UFH group (Table 6): 1 case (1.7%) of abnormal hepatic
function occurred in the fondaparinux group.

Although only UFH is available for the initial treatment of
VTE in Japan, frequent monitoring of the platelet count is
necessary for early detection of HIT during continuous admin-
istration of UFH through intravenous infusion, in addition to
dose adjustment by monitoring the APTT. In our studies, HIT
occurred in 1 of the 20 patients (5.0%) in the UFH group but
never in the fondaparinux group. In this patient, the platelet
count markedly reduced after the start and until the end of
UFH administration. The risk of HIT type II during UFH
administration is between 1% and 5%,'22122 which is com-
parable to that in our studies. Theoretically, fondaparinux is
less likely to produce thrombocytopenia probably because it
poorly complexes with platelet Factor 4, the antigen recog-
nized by HIT antibodies, and does not cross-react with the
serum of patients with HIT type I1.23-%%

Conclusions

1) Recurrent symptomatic VTE was not observed in either
the fondaparinux group or the UFH group. Evaluation of
PE and DVT based on contrast-enhanced MDCT imag-
ing data demonstrated that the improvement rate after
fondaparinux administration in the initial treatment period
was 71.4% for patients with PE and 57.8% for those with
DVT.

2) During the initial treatment period, major and minor
bleeding events occurred in 1 and 4, respectively, of the
60 patients in the fondaparinux group.

3) About half of the patients with acute PE also had proxi-
mal DVT (57.9%) and 45.9% of those with acute proxi-
mal DVT also had PE, which is similar to the results from
Western countries.

We conclude that the synthetic Xa inhibitor, fondaparinux,
is as effective and safe as the standard drug, UFH, used for
the initial treatment of acute PE and acute DVT in hemody-
namically stable Japanese patients. As fondaparinux is less
likely to produce thrombocytopenia and can be subcutane-
ously administered once daily without the need for anticoagu-
lation-system monitoring, it could be a suitable alternative
treatment for patients with acute VTE in Japan.
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