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for Venous Thromboembolic Disease
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ABSTRACT

BACKGROUND
Venous thromboembolism is treated with unfractionated heparin or low-molecular-
weight heparin, followed by a vitamin K antagonist. We investigated the potential use
of idraparinux, a long-acting inhibitor of activated factor X, as a substitute for stan-
dard therapy.

METHODS
We conducted two randomized, open-label noninferiority trials involving 2904 pa-
tients with deep-vein thrombosis and 2215 patients with pulmonary embolism to com-
pare the efficacy and safety of idraparinux versus standard therapy. Patients received
either subcutaneous idraparinux (2.5 mg once weekly) or a heparin followed by an
adjusted-dose vitamin K antagonist for either 3 or 6 months. The primary efficacy
outcome was the 3-month incidence of symptomatic recurrent venous thromboem-
bolism (nonfatal or fatal).

RESULTS
In the study of patients with deep venous thrombosis, the incidence of recurrence at
day 92 was 2.9% in the idraparinux group as compared with 3.0% in the standard-
therapy group (odds ratio, 0.98; 95% confidence interval [CI], 0.63 to 1.50), a result
that satisfied the prespecified noninferiority requirement. At 6 months, the hazard
ratio for idraparinux was 1.01. The rates of clinically relevant bleeding at day 92 were
4.5% in the idraparinux group and 7.0% in the standard-therapy group (P=0.004).
At 6 months, bleeding rates were similar. In the study of patients with pulmonary em-
bolism, the incidence of recurrence at day 92 was 3.4% in the idraparinux group and
1.6% in the standard-therapy group (odds ratio, 2.14; 95% CI, 1.21 to 3.78), a find-
ing that did not meet the noninferiority requirement.

CONCLUSIONS
In patients with deep venous thrombosis, once-weekly subcutaneous idraparinux for
3 or 6 months had an efficacy similar to that of heparin plus a vitamin K antagonist.
However, in patients with pulmonary embolism, idraparinux was less efficacious than
standard therapy. (ClinicalTrials.gov numbers, NCT00067093 and NCT00062803.)
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IDRAPARINUX VS. STANDARD THERAPY FOR VENOUS THROMBOEMBOLISM

HE STANDARD TREATMENT FOR BOTH

deep venous thrombosis and pulmonary

embolism is an initial course of unfrac-
tionated heparin or low-molecular-weight hepa-
rin, followed by a vitamin K antagonist for 3 to
12 months.%2 This therapy is effective but requires
laboratory monitoring and dose adjustments.
Idraparinux (Sanofi-Aventis) is a novel synthetic
pentasaccharide that inhibits activated factor X and
differs from fondaparinux in its substantially lon-
ger half-life. Initial clinical experience suggests
that a fixed dose given subcutaneously once weekly
is effective and causes less bleeding than vitamin K
antagonists in the treatment of venous thrombo-
embolism.>* In two studies in patients presenting
with either deep venous thrombosis or pulmonary
embolism, we tested the hypothesis that idrapar-
inux alone in a fixed dose can replace the combi-
nation of unfractionated heparin or low-molecu-
lar-weight heparin with a vitamin K antagonist.

METHODS

STUDY ORGANIZATION

We conducted two separate, randomized, open-
label trials: one compared the efficacy and safety
of idraparinux with those of standard therapy in
patients with deep venous thrombosis (the DVT
Study), and the other made a similar comparison
of therapies in patients with pulmonary embolism
(the PE Study). The two trials were sponsored by
Sanofi-Aventis.

The steering committee (including two repre-
sentatives of the sponsor) had final responsibility
for the study designs, protocols, statistical analy-
sis, study oversight, verification of the data, and
data analysis. The protocols were approved by the
institutional review board at each center. The data
were gathered and maintained by the sponsor. All
suspected outcome events were classified by a cen-
tral adjudication committee, whose members were
unaware of treatment assignments. An indepen-
dent data and safety monitoring board periodi-
cally reviewed the studies’ outcomes and advised
the steering committee. The writing committee
wrote the first and subsequent drafts of the manu-
script and vouches for the accuracy and complete-
ness of the reported data.

PATIENTS
Consecutive patients over 18 years of age who pre-
sented with acute symptomatic deep venous throm-

bosis or pulmonary embolism were eligible. Pa-
tients presenting with lower-extremity symptoms
were considered to be candidates for participation
in the DVT Study, and those presenting with chest
symptoms were considered to be candidates for
participation in the PE Study.

The criteria for deep venous thrombosis were
a calf trifurcation or more proximal vein that was
not compressible on ultrasonography or an intra-
luminal filling defect on venography.>° Criteria for
pulmonary embolism were an intraluminal fill-
ing defect in subsegmental or more proximal
pulmonary arteries on spiral computed tomogra-
phy (CT) or pulmonary angiography, a high-prob-
ability finding on a ventilation—perfusion lung
scan, or a nondiagnostic finding with documented
deep venous thrombosis.>° Patients without chest
symptoms in whom deep venous thrombosis was
diagnosed were not routinely tested for pulmo-
nary embolism.

Patients were ineligible if they met one or more
of the following criteria: receipt of a therapeutic
dose of low-molecular-weight heparin or unfrac-
tionated heparin administered for more than
36 hours before randomization; treatment with
thrombolysis, embolectomy, or a vena cava filter
required for the current episode; another indica-
tion for a vitamin K antagonist; pregnancy or
breast-feeding; a creatinine clearance of less than
10 ml per minute; uncontrolled hypertension (sys-
tolic blood pressure >180 mm Hg or diastolic
blood pressure >110 mm Hg); or a life expectancy
of less than 3 months.

After giving written informed consent, pa-
tients were randomly assigned to receive either
idraparinux or standard therapy with the use of
a computerized voice-response system. Random-
ization was stratified according to center and in-
tended treatment duration (3 or 6 months on the
basis of the perceived risk of recurrence, as as-
sessed by the treating physician).

TREATMENT REGIMENS
Patients who were assigned to the idraparinux
group received a once-weekly subcutaneous dose
of 2.5 mg. For patients with a creatinine clearance
of less than 30 ml per minute (as calculated with
the Cockcroft—Gault formula), the second and sub-
sequent doses were 1.5 mg.

Patients who were assigned to receive standard
therapy received tinzaparin, enoxaparin, or intra-
venous heparin adjusted for the activated partial-
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thromboplastin time (ratio, 1.5 to 2.5), followed
by warfarin or acenocoumarol (international nor-
malized ratio [INR], 2.0 to 3.0), which was started
within 24 hours after randomization. During ini-
tial treatment, INRs were determined frequently.
Heparin was discontinued when the INR was 2.0
or more for 2 consecutive days and the patient had
received at least 5 days of initial treatment. There-
after, the INR was determined at least once per
month.

SURVEILLANCE AND FOLLOW-UP
Patients were contacted weekly up to week 4 and
at weeks 7 and 13 (as well as at week 26 in the
6-month stratum). For all patients, a single addi-
tional visit was scheduled 3 months after the end
of the study period (regardless of whether the dis-
continuation was planned or premature). At each
contact, a checklist was used to elicit information
on symptoms and signs of recurrent venous throm-
boembolism and bleeding. Patients were instruct-
ed to report to the study center immediately if any
of these symptoms occurred. In case of suspect-
ed recurrent pulmonary embolism or deep venous
thrombosis, the protocol required objective testing.

OUTCOME ASSESSMENT
The primary efficacy outcome was symptomatic
recurrent venous thromboembolism, defined as
objectively documented recurrent pulmonary em-
bolism, deep venous thrombosis, or death attrib-
uted to pulmonary embolism. The criteria for di-
agnosis of recurrent pulmonary embolism were
one or more of the following findings: a new in-
traluminal filling defect on spiral CT or pulmo-
nary angiography, a cutoff of a vessel of more than
2.5 mm in diameter on pulmonary angiography,
a new perfusion defect of at least 75% of a segment
with corresponding normal ventilation (high prob-
ability), a new non-high-probability perfusion de-
fect associated with deep venous thrombosis as
documented by ultrasonography or venography, or
a new pulmonary embolism confirmed at autopsy.
The criteria for the diagnosis of recurrent deep ve-
nous thrombosis were one or more of the follow-
ing findings: a new noncompressible venous seg-
ment or a substantial increase (4 mm or more) in
the diameter of the thrombus during full compres-
sion in a previously abnormal segment on ultraso-
nography or a new intraluminal filling defect on
venography.

The main safety outcomes were clinically rel-

evant bleeding (major or clinically relevant nonma-
jor hemorrhage) and death from all causes. Bleed-
ing was defined as major or as clinically relevant
with the use of criteria described previously (Table
1).3>° Death was classified as due to pulmonary
embolism, bleeding, cancer, or other established
diagnoses. Pulmonary embolism was considered
the cause of death if there was objective documen-
tation or if the cause of death was unexplained and
pulmonary embolism could not be confidently
ruled out.

STATISTICAL ANALYSIS
For each study, we assumed a 4% incidence of the
primary efficacy outcome in the standard-therapy
group at 3 months.” We hypothesized that idra-
parinux would be at least as effective as the stan-
dard treatment. In previous studies involving pa-
tients with venous thromboembolism who received
inadequate treatment, the reported incidence of re-
currence was approximately 20%.® With the use
of noninferiority analysis, idraparinux was to be
considered at least as effective as standard thera-
py if the upper limit of the 95% confidence inter-
val for the odds ratio was less than 2. This corre-
sponded to a preservation of at least 54% of the
minimal effect, as derived from a literature re-
view.”# A sample of 1100 patients per group would
provide a power of 90% to show noninferiority with
a one-sided type I error of 0.025.°

Near the end of the planned recruitment peri-
ods, lower-than-expected overall rates of recurrent
venous thromboembolism were observed in each
study. According to the protocols, without un-
blinding of the steering committee, we considered
increasing the sample to 1450 per group to main-
tain the power of each study at 80%. This increase
was implemented for the DVT Study but not for
the PE Study on the basis of a recommendation
from the data and safety monitoring board.

The primary analysis of efficacy for each study
was based on the incidence of recurrent venous
thromboembolism at 3 months; odds ratios and
95% confidence intervals were calculated with the
use of the normal approximation of the log odds
ratio. For each study, the null hypothesis that we
tested was that the upper limit of the 95% con-
fidence interval for the odds ratio was greater than
2.0. Planned secondary analyses of efficacy in-
cluded the calculation of the cumulative incidence
of recurrent venous thromboembolism with the
use of nonparametric Kaplan—Meier estimates and
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a comparison of these incidences at 6 months in
the 6-month treatment stratum with the use of
a Cox proportional-hazards model.

If the prespecified criteria for noninferiority
were met, we planned to test for a reduced inci-
dence of clinically relevant bleeding at 3 months
and 6 months with the use of the chi-square test
and to compare the incidences of major bleeding
at 3 months and 6 months. All analyses included
all randomized patients. All reported P values are
two-sided, except for those in the primary efficacy
analyses.

RESULTS

PATIEN TS
Between May 2003 and November 2004, a total of
6054 patients were screened for the DVT Study,
of whom 2904 were randomly assigned to study
groups (1452 to the idraparinux group and 1452
to the standard-therapy group). For the PE Study,
4628 patients were screened and 2215 were ran-
domly assigned (1095 to the idraparinux group and
1120 to the standard-therapy group). A diagram
of the enrollment of patients and randomization
is shown in the Supplementary Appendix, which
is available with the full text of this article at www.
nejm.org.

The baseline characteristics of the patients are
presented in Table 2. The mean age of the patients
was 58 years in the DVT Study and 62 years in the
PE Study. Men accounted for 54% of patients in the
DVT Study and 48% of patients in the PE Study.
The mean interval between the onset of symptoms
and randomization was 8 days in both trials. On
the basis of the clinician’s judgment, a treatment
duration of 3 months was planned for 22% of pa-
tients in the DVT Study and for 9% of patients in
the PE Study; 6 months of treatment was planned
for the remaining patients (see the Supplementary
Appendix).

TREATMENT AND FOLLOW-UP
Data on treatment with idraparinux and initial
and subsequent treatment in the standard-thera-
py group are shown in Table 3. In the standard-
therapy groups of both studies, more than 80% of
patients had an INR of 2.0 or more at the end of
initial treatment (82.8% in the DVT Study and
84.6% in the PE Study). Reasons for premature
discontinuation of treatment are listed in Table 3.
Follow-up with respect to the primary efficacy out-

Table 1. Definition of Major and Clinically Relevant Bleeding.*

Major bleeding
Bleeding associated with a fall in hemoglobin of 2 g per deciliter or more

Bleeding that led to a transfusion of 2 or more units of packed red cells or
whole blood

Bleeding that involved a critical organ (intracranial, intraocular, intraspinal,
retroperitoneal, or pericardial)

Bleeding that contributed to death

Clinically relevant bleeding
Any bleeding compromising hemodynamics
Any bleeding leading to hospitalization

Subcutaneous hematoma larger than 25 cm?, or 100 cm? if there was a trau-
matic cause

Intramuscular hematoma documented by ultrasonography
Epistaxis that lasted for more than 5 minutes, was repetitive (i.e., two or more

brushing) or lasting for more than 5 minutes

of the urogenital tract

fecal occult-blood test
Rectal blood loss, if more than a few spots on toilet paper

within the context of pulmonary embolism

episodes of bleeding more extensive than spots on a handkerchief within
24 hours), or led to an intervention (e.g., packing or electrocoagulation)

Gingival bleeding occurring spontaneously (i.e., unrelated to eating or tooth

Hematuria that was macroscopic and was spontaneous or lasted for more
than 24 hours after instrumentation (e.g., catheter placement or surgery)

Macroscopic gastrointestinal hemorrhage, including at least one episode of
melena or hematemesis, if clinically apparent with positive results on a

Hemoptysis, if more than a few speckles in the sputum and not occurring

Any other bleeding type considered to have clinical consequences for a patient
— such as medical intervention, the need for unscheduled contact (visit
or telephone call) with a physician, or temporary cessation of a study drug
— or associated with pain or impairment of activities of daily life

%

relevant bleeding.

sponding to approximately 500 ml of whole blood.

* Any one or more of the criteria met the definition of either major or clinically

i A red-cell unit was defined as the quantity of red cells obtained from or corre-

come was similar in all four groups in the two
studies and was complete in 99.3% of patients in
the DVT Study and 99.1% of patients in the PE
Study.

RECURRENT VENOUS THROMBOEMBOLISM
In the DVT Study, 191 patients in the idraparinux
group had at least one episode of suspected re-
current venous thromboembolism before day 92,
of whom 42 had a confirmed recurrence. In the
standard-therapy group, the corresponding num-
bers were 145 and 43, respectively. Thus, the in-
cidence of recurrent venous thromboembolism at
day 92 was 2.9% in the idraparinux group and 3.0%
in the standard-therapy group (Table 4), for an
odds ratio of 0.98 (95% confidence interval [CI],
0.63 to 1.50) in the idraparinux group. Hence, the
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Table 2. Demographic and Clinical Characteristics of the Patients.*

Characteristic DVT Study PE Study
Idraparinux  Standard Therapy Idraparinux  Standard Therapy
(N=1452) (N=1452) P Value (N=1095) (N=1120)  PValue
Age —yr 58.0+17.3 58.9+17.0 0.17 62.2+16.4 61.6+16.2 0.38
Male sex — no. (%) 799 (55.0) 769 (53.0) 0.26 525 (47.9) 552 (49.3) 0.53
Weight — no. (%) 0.46 0.52
<50 kg 26 (1.8) 21 (L.5) 16 (1.5) 21 (1.9)
50-100 kg 1217 (84.6) 1207 (83.6) 911 (84.1) 917 (82.5)
>100 kg 196 (13.6) 216 (15.0) 156 (14.4) 174 (15.6)
Missing data 13 8 12 8
Creatinine clearance — no. (%) 0.83 0.18
<30 ml/min 9(13) 22 (15) 0(28) 25 (23)
30 to <50 ml/min 154 (10.9) 164 (11.5) 153 (14.2) 142 (12.9)
50 to <80 ml/min 394 (27.9) 407 (28.6) 363 (33.8) 342 (31.0)
>80 ml/min 845 (59.8) 828 (58.3) 528 (49.2) 593 (53.8)
Missing data 40 31 21 18
Time between onset of symptoms and 8.1£12.5 8.3x11.5 0.69 8.3+19.9 8.3+24.4 0.97

randomization — days

Diagnostic method for index DVT — no. (%)

Compression ultrasonography only 1388 (96.4) 1395 (97.1) 0.30
Venography only 2 (3.6) (3.1) 0.48
Other diagnostic test 1(<0.1) 0
Missing data 12 15
Diagnostic method for index PE — no. (%)
High-probability lung scanning 256 (24.1) 281 (25.7) 0.38
Spiral computed tomography 676 (63.6) 691 (63.2) 0.86
Pulmonary angiography 73 (6.9) 71 (6.5) 0.73
Positive test for DVT 58 (5.5) 50 (4.6) 0.35
Missing data 32 27
Risk factors — no. (%)
Previous venous thromboembolism 314 (21.6) 305 (21.0) 0.68 258 (23.6) 266 (23.8) 0.92
Cancer
Any history 220 (15.2) 201 (13.8) 0.32 155 (14.2) 165 (14.7) 0.70
Active disease 146 (10.1) 138 (9.5) 0.62 92 (8.4) 94 (8.4) 0.99
Surgery or trauma within the previous 136 (9.4) 145 (10.0) 0.57 48 (4.4) 47 (4.2) 0.83
3 moy
Immobilization for >3 daysT 93 (6.4) 99 (6.8) 0.65 30 (2.7) 37 (3.3) 0.44
Estrogen therapyT 71 (4.9) 55 (3.8) 0.15 10 (0.9) 16 (1.4) 0.26
Known thrombophilic condition 57 (3.9) 63 (4.3) 0.58 37 (3.4) 34 (3.0) 0.65
Postpartum period+ 4(0.3) 9 (0.6) 0.17 1(<0.1) 2 (0.2) 0.58
None of the above 780 (53.7) 308 (55.6) 0.30 541 (49.4) 525 (46.9) 0.23
Intended duration of treatment — no. (%) 0.82 0.92
3 mo 321 (22.1) 316 (21.8) 102 (9.3) 103 (9.2)
6 mo 1131 (77.9) 1136 (78.2) 993 (90.7) 1017 (90.8)

* Plus—minus values are means +SD. Not all percentages total 100 because of rounding. DVT denotes deep venous thrombosis, and PE pul-
monary embolism.
T This category applies only to patients with transient risk factors.

1098 N ENGLJ MED 357;11 WWW.NEJM.ORG SEPTEMBER 13, 2007

Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission.
Copyright © 2007 Massachusetts Medical Society. All rights reserved.



IDRAPARINUX VS. STANDARD THERAPY FOR VENOUS THROMBOEMBOLISM

Table 3. Characteristics of Treatment in Each Study.*

Variable

Patients who received a dose of low-molecular-
weight heparin or unfractionated heparin
before randomization — no. (%)

Duration of heparin therapy before randomization
— days

Patients who received at least one dose of assigned
treatment — no. (%)

Initial heparin treatmentz
Type of treatment — no. (%)
Unfractionated heparin
Low-molecular-weight heparin
Both
Missing data
Duration of treatment — days
INR at the end of initial treatment — no. (%)
<2.0
2.0-3.0
>3.0
Missing data
Mean time in INR range — %§
<2.0
2.0-3.0
>3.0
Duration of treatment with study drug — days
3-mo stratum
6-mo stratum
Premature discontinuation of treatment — no. (%)
Before 3 mo
Investigator-suspected lack of efficacy
Adverse events
Other reason
Between 3 and 6 mol|
Investigator-suspected lack of efficacy
Adverse events

Other reason

0.8+0.67

1448 (99.7)

NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA

90.4+18.7
171.8+45.8

DVT Study

Idraparinux Standard Therapy
(N=1452)

980 (67.5)

(N=1452)
1050 (72.3)

0.8+0.4

1450 (99.9)

1408 (98.3)
8 (0.6)
19
9.2£10.7

17 (1.2)
(
(

243 (17.3)

874 (62.2)

289 (20.6)
46

26.2
54.4
19.4

88.4+14.9
170.9+38.1

PE Study
Idraparinux Standard Therapy
(N=1095) (N=1120)
915 (83.6) 937 (83.7)
0.9+0.47 0.9+0.4

1081 (98.7) 1118 (99.8)

NA 119 (10.9)
NA 914 (83.7)
NA 59 (5.4)
NA 28
NA 9.2¢11.8
NA 166 (15.4)
NA 691 (64.0)
NA 222 (20.6)
NA 41
NA 26.9
NA 54.8
NA 18.3
87.2:24.1 85.3+21.0

170.2+49.7 167.6+44.4

126 (11.5) 87 (7.8)
22 (2.0) 3(0.3)
71 (6.5) 52 (4.6)
33 (3.0) 32 (2.8)9
35 (3.5) 59 (5.8)

2(0.2) 2(0.2)
24 (2.4) 33(3.2)
9 (0.9)§ 24 (2.4)

P Value
0.96

0.09

0.002

0.61
0.22

0.003

0.02

0.48

* Plus—minus values are means +SD. Not all percentages total 100 because of rounding. INR denotes international normalized ratio, and NA

not applicable.

7 One patient who had an aberrant value (at 365 days) was excluded.

I Some patients received a type of low-molecular-weight heparin other than that specified in the protocol.
§ Values indicate the percentage of time during initial treatment in which the INR was in the category shown.

9§ Data were missing for one patient.

| Percentages in this category were calculated for all patients who underwent randomization in the 6-month stratum (in the DVT Study, 1131
patients in the idraparinux group and 1136 in the standard-therapy group; in the PE Study, 993 in the idraparinux group and 1017 in the

standard-therapy group).

N ENGLJ MED 357;11  WWW.NEJM.ORG

SEPTEMBER 13, 2007

Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission.
Copyright © 2007 Massachusetts Medical Society. All rights reserved.

1099




The NEW ENGLAND JOURNAL of MEDICINE

Table 4. Clinical Outcomes.*

Variable DVT Study PE Study
Standard Standard
Idraparinux Therapy Odds Ratio Idraparinux Therapy Odds Ratio
(N=1452)  (N=1452) (95% Cl) (N=1095)  (N=1120) (95% Cl)
No. of patients
3-mo stratum 321 316 102 103
6-mo stratum 1131 1136 993 1017
Patients with recurrent venous thrombo-
embolism
At day 92 — no. (%) 0.98 (0.63-1.50) 2.14 (1.21-3.78)
Total 42 (2.9) 43 (3.0) 37 (3.4) 18 (1.6)
Fatal PE 4 3 12 5
Nonfatal PE 21 22 15 3
DVT only 17 18 10 10
3-mo stratum 4(1.2) 5(1.6) 2 (2.0 2 (1.9)
Fatal PE 0 0 2 2
Nonfatal PE 3 3 0 0
DVT only 1 2 0 0
6-mo stratum 38 (3.4) 38 (3.3) 35 (3.5) 16 (1.6)
Fatal PE 4 3 10 3
Nonfatal PE 18 19 15 3
DVT only 16 16 10 10
Hazard Ratio Hazard Ratio
(95% Cl) (95% Cl)
At day 183, 6-mo stratum — no. (%) 1.01 (0.66-1.55) 2.09 (1.22-3.57)
Totalt 42 3.7) 42 (3.7) 40 (4.0) 20 (2.0)
Fatal PE 5 6 11 4
Nonfatal PE 19 18 16 4
DVT only 18 18 13 12
prespecified noninferiority criterion was met ratio of 2.14 (95% CI, 1.21 to 3.78) in the idrapar-
(P<0.001). Between day 92 and 183, an additional inux group. Hence, the prespecified noninferior-
four events occurred in the 6-month stratum of ity criterion was not met (P=0.59). Furthermore,
each treatment group. For this stratum, the haz- because the lower limit of the 95% confidence in-
ard ratio during the 6-month study period was 1.01 terval is above 1.0, the idraparinux regimen was
(95% CI, 0.66 to 1.55), which also met the nonin- inferior to standard treatment. Between day 92
feriority criterion. The occurrence of events over and 183, an additional five events occurred in the
time is shown in Figure 1. The types of events are 6-month stratum of the idraparinux group versus
listed in Table 4. four in the standard-therapy group. Hence, the
In the PE Study, 171 patients in the idraparinux hazard ratio during the 6-month period was 2.09
group had at least one episode of suspected recur- (95% CI, 1.22 to 3.57), which did not meet the
rent venous thromboembolism before day 92, of noninferiority criterion. The occurrence of events
whom 37 had a confirmed recurrence. In the stan- over time is shown in Figure 1. The difference in
dard-therapy group, the corresponding numbers incidence of recurrence between the two groups
were 108 and 18, respectively. Thus, the incidence originated mainly during the first 2 weeks of treat-
of recurrent venous thromboembolism at day 92 ment. The types of events are detailed in Table 4.
was 3.4% in the idraparinux group and 1.6% in A comparison of the relative treatment effect for
the standard-therapy group (Table 4), for an odds the primary efficacy outcome between the two
1100
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Table 4. (Continued.)
Variable
Idraparinux
(N=1452)
Patients with any clinically relevant bleeding
At day 92 — no. (%)

Total 65 (4.5)
Major 12
Clinically relevant nonmajor 53

3-mo stratum 13 (4.0)
Major 2
Clinically relevant nonmajor 11

6-mo stratum 52 (4.6)
Major 10
Clinically relevant nonmajor 42

At day 183 — no. (%)

6-month stratum 94 (8.3)
Major 21
Clinically relevant nonmajor 73

Death (adjudicated cause)
At day 92, all patients — no. (%)

Total 33 (2.3)

PE 4

Bleeding 2

Cancer 17

Other 10

At day 183, 6-mo stratum — no. (%)

Total 55 (4.9)

PE 5

Bleeding 3

Cancer 34

Other 13

DVT Study PE Study
Standard Standard
Therapy Idraparinux Therapy
(N=1452) P Value (N=1095)  (N=1120)
101 (7.0) 0.004 63 (5.8) 92 (8.2)
17 0.35 12 24
84 51 68
28 (8.9) 7 (6.9) 10 (9.7)
5 2 0
23 5 10
73 (6.4) 56 (5.6) 82 (8.1)
12 10 24
61 46 58
92 (8.1) 0.85 76 (7.7) 99 (9.7)
17 0.50 14 28
75 62 71
29 (2.0) 0.61 56 (5.1) 32 (2.9)
3 12 5
4 0 1
17 23 13
5 21 13
44 (3.9) 0.25 64 (6.4) 45 (4.4)
6 11 4
4 1 1
25 30 28
9 22 12

P Value

0.02
0.05

0.10
0.04

0.006

0.04

* Percentages for the 3-month stratum and the 6-month stratum were calculated on the basis of the number of patients in each stratum, rather
than on the total number in the study group. PE denotes pulmonary embolism, and DVT deep-vein thrombosis.
7 One patient receiving standard therapy in the DVT Study had a nonfatal pulmonary embolism before day 92, and a new pulmonary embolism

developed that was fatal after that date.

studies indicated that the different efficacies of
idraparinux as compared with standard therapy
were unlikely to be due to chance (P=0.03).

BLEEDING COMPLICATIONS

In the DVT Study, the incidence of clinically rel-
evant bleeding at day 92 was 4.5% in the idrapari-
nux group and 7.0% in the standard-therapy group
(P=0.004) (Table 4). At day 183, the incidence of
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clinically relevant bleeding in the 6-month stratum
was 8.3% in the idraparinux group and 8.1% in
the standard-therapy group (P=0.85). The corre-
sponding rates of major bleeding were 0.8% and
1.2%, respectively, at day 92 (P=0.35) and 1.9% and
1.5% at day 183 (P=0.50).

In the PE Study, the incidence of clinically rel-
evant bleeding at day 92 was 5.8% in the idrapari-
nux group and 8.2% in the standard-therapy group

SEPTEMBER 13, 2007

Copyright © 2007 Massachusetts Medical Society. All rights reserved.

1101



1102

The NEW ENGLAND JOURNAL of MEDICINE

A DVT Study B PE Study
59 59
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£ 1 £ 1
V) [v) _,
0 —— 0 ——
0 60 120 180 0 60 120 180
Days Days
No. at Risk No. at Risk
Idraparinux 1452 1395 1050 1034 Idraparinux 1095 1029 906 897
Standard therapy 1452 1389 1067 1054 Standard therapy 1120 1083 965 950
Figure 1. Cumulative Incidence of Venous Thromboembolic Events.
The graphs show comparisons between the idraparinux group and the standard-therapy group for patients
with deep-vein thrombosis (the DVT Study, Panel A) and those with pulmonary embolism (the PE Study, Panel B).

(Table 4). At day 183, these rates in the 6-month
stratum were 7.7% and 9.7%, respectively. The cor-
responding rates of major bleeding were 1.1% and
2.1% at day 92 and 1.4% and 2.8% at day 183.

ADVERSE EVENTS

Adverse events that were reported in the two tri-
als, including those leading to permanent discon-
tinuation of the study drug, are listed in Table 5.
In the DVT Study, cancer was reported more often
as a cause of discontinuation in the idraparinux
group than in the standard-therapy group, although
no consistent tumor site was noted; this difference
was not noted in the PE Study. Rash, dermatitis,
and urticaria were reported more often in the idra-
parinux groups of both trials. In the PE Study, car-
diac failure was reported more often in the idra-
parinux group than in the standard-therapy group
(in 28 vs. 16 patients). In the DVT Study, cardiac
failure was more frequent in the standard-therapy
group than in the idraparinux group (in 6 vs. 18
patients).

RATE OF DEATH
In the DVT Study, the rate of death at day 92 was
2.3% in the idraparinux group and 2.0% in the
standard-therapy group (P=0.61) (Table 4). At day
183, the death rate in the 6-month stratum was
4.9% in the idraparinux group and 3.9% in the
standard-therapy group (P=0.25).

In the PE Study, the death rate at day 92 was

5.1% in the idraparinux group and 2.9% in the
standard-therapy group (P=0.006) (Table 4). At day
183, the death rate in the 6-month stratum was
6.4% in the idraparinux group and 4.4% in the
standard-therapy group (P=0.04). The causes of
death are detailed in Table 4.

DISCUSSION

We conducted two parallel trials comparing idra-
parinux with standard anticoagulant therapy for
the treatment of deep venous thrombosis and pul-
monary embolism. The findings differed between
the two trials. In patients with deep venous throm-
bosis, the efficacy of idraparinux in preventing
subsequent thromboembolic events was similar to
that of standard therapy. In contrast, in patients
with pulmonary embolism, the efficacy of idra-
parinux was inferior to that of standard therapy.
This difference in efficacy was due to an excess of
early fatal and nonfatal recurrences of pulmonary
embolism and was associated with an increase in
total mortality. Bleeding rates in the idraparinux
groups were similar to or lower than those in the
standard-therapy groups.

If the apparent difference in efficacy that we
observed in our trials is real, this observation chal-
lenges the concept that the same anticoagulant
regimen is adequate for both deep venous throm-
bosis and pulmonary embolism. This concept is
based on a large body of clinical experience in
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Table 5. Adverse Events.*
Event DVT Study PE Study
Idraparinux Standard Therapy Idraparinux Standard Therapy
(N=1452) (N=1452) P Value (N=1095) (N=1120) P Value
All events
Cancer 97 91 0.65 76 69 0.48
Bleeding 275 311 0.07 237 288 0.02
Cardiac failure 6 18 0.01 28 16 0.06
Rash, dermatitis, or urticaria 62 46 0.11 62 45 0.08
Infection 262 295 0.09 284 287 0.94
Other event 778 754 0.17 785 781 0.19
Event leading to discontinuation of treatment
Cancer 28 17 0.88 21 22 0.56
Bleeding 25 21 0.26 17 23 0.14
Cardiac failure 1 1 0.74 6 2 0.20
Rash, dermatitis, or urticaria 12 0 0.004 4 1 0.22
Infection 5 7 0.15 4 8 0.16
Other event 37 21 0.63 48 40 0.64

* For each category, the number of patients with at least one event is listed. The most frequent (>1% in any study) and

significant events are reported as separate categories.

which the same fixed doses of subcutaneous low-
molecular-weight heparin or fondaparinux had
similar efficacy for deep venous thrombosis and
pulmonary embolism.?571° By contrast, earlier
observations suggested a difference in pharmaco-
kinetic and pharmacodynamic responses to un-
fractionated heparin in patients with pulmonary
embolism, who required larger doses than did
patients with deep venous thrombosis.'**? Pre-
liminary analyses of results of the first week of
therapy in our studies did not suggest a substan-
tial difference in pharmacokinetics between the
two idraparinux groups (data not shown). Further-
more, a plausible explanation for the observed
differences is lacking, especially since many pa-
tients with deep venous thrombosis probably had
concurrent asymptomatic pulmonary embolism,
which was not systematically ruled out by objec-
tive testing at study entry.

It should be noted that in the PE Study, the rate
of recurrence of thromboembolism in the stan-
dard-therapy group was lower than anticipated. In
most of the contemporary studies, the recurrence
rate has been 4 to 5% in the first 3 months, with
recurrent pulmonary embolism accounting for
about two thirds of events.>»®1° In the PE Study,
the recurrence rate in the standard-therapy group
was only 1.6% at 3 months, and recurrences were

pulmonary embolism in less than half of the pa-
tients (44%), whereas the observed rates in the id-
raparinux group were consistent with those in
previous studies.>° One possible explanation for
the low event rate in the standard-therapy group is
selection of a low-risk population. However, the
demographic profile of patients in the PE Study
was similar to the profiles both in the DVT Study
and in previous studies. Although the trials had
an open-label design, outcome adjudication was
blinded; we therefore do not believe that the event
rates were influenced by observer bias.

One other observation requires comment. Al-
though in the DVT Study, the rate of death at day
183 was higher in the idraparinux group than in
the standard-therapy group, the difference was not
significant and was mainly explained by an excess
of deaths from cancer. It should be noted that at
study entry there was no stratification for cancer
and there were slightly more patients with cancer
in the idraparinux group of this study. For the PE
Study, the excess mortality both at 3 and 6 months
is explained by an excess of deaths from pulmo-
nary embolism as well as other deaths (Table 3).
The excess of deaths from pulmonary embolism
reinforces concern about the decreased efficacy of
idraparinux in patients with pulmonary embolism
in this setting.
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Another factor that was not specifically ad-
dressed in these two trials, but which should be
considered in evaluating the risks and benefits of
idraparinux, is the absence of a specific antidote
for this anticoagulant that could be administered
during bleeding. Although this is also true of some
other anticoagulants used in the treatment of ve-
nous thromboembolic disease, it is a particular li-
ability for an agent with such a long duration of
action. In some cases, patients with major bleed-
ing were treated with recombinant activated fac-
tor VII or with activated prothrombin complex
concentrates.

In conclusion, in two clinical trials, idraparinux
was compared with standard therapy for the treat-
ment of deep venous thrombosis and pulmonary

embolism. Although the efficacy of idraparinux
was not inferior to that of standard therapy in the
DVT Study, it was inferior in the PE Study.
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