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ABSTRACT

BACKGROUND

The extended use of vitamin K antagonists for prophylaxis against venous thrombo-
embolism is often constrained by risk—benefit limitations and inconvenience. We eval-
uated the efficacy and safety of a 6-month extension of prophylaxis against recurrent
venous thromboembolism with idraparinux in patients who had initially received
6 months of prophylaxis with an anticoagulant.

METHODS

We randomly assigned patients who had completed 6 months of prophylaxis with
idraparinux or a vitamin K antagonist and in whom extended anticoagulation was
warranted to receive once-weekly injections of 2.5 mg of idraparinux or placebo for
6 months without monitoring. The primary efficacy and safety outcomes were re-
current venous thromboembolism and major bleeding.

RESULTS

Of 1215 patients, 6 of 594 (1.0%) in the idraparinux group and 23 of 621 (3.7%) in
the placebo group had recurrent venous thromboembolism (P=0.002). Major bleeding
occurred in 11 patients (1.9%) in the idraparinux group and in none in the placebo
group (P<0.001). Of these 11 episodes, 3 were fatal intracranial hemorrhages. As com-
pared with patients whose initial treatment was a vitamin K antagonist, patients
whose initial treatment was idraparinux who were assigned to 6 months in the pla-
cebo group had a lower incidence of recurrent thromboembolism (0.7% vs. 5.9%);
patients who received 6 additional months of idraparinux therapy had a higher in-
cidence of major bleeding (3.1% vs. 0.9%).

CONCLUSIONS
During a 6-month extension of thromboprophylaxis, idraparinux was effective in pre-
venting recurrent thromboembolism but was associated with an increased risk of a
major hemorrhage. (ClinicalTrials.gov number, NCT00071279.)

N ENGL J MED 357;11  WWW.NEJM.ORG SEPTEMBER 13, 2007

The members of the writing committee
(Harry R. Buller, M.D., Ander T. Cohen,
M.D., Bruce Davidson, M.D., Hervé De-
cousus, M.D., AlexS. Gallus, M.D., Michael
Gent, M.Sc., Gerard Pillion, M.D., Franco
Piovella, M.D., Martin H. Prins, M.D., and
Gary E. Raskob, Ph.D.) assume responsi-
bility for the overall content and integrity
of the article. Address reprint requests to
Dr. Buller at the Academic Medical Cen-
ter, Department of Vascular Medicine,
F4-211, Meibergdreef 9, 1105 AZ Amster-
dam, the Netherlands, or at h.r.buller@
amc.uva.nl.

*The institutions and investigators par-
ticipating in the van Gogh study and the
affiliations of the members of the writing
committee are listed in the Appendix.

N Engl ) Med 2007;357:1105-12.
Copyright © 2007 Massachusetts Medical Society.

1105

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.



1106

The NEW ENGLAND JOURNAL of MEDICINE

ATIENTS WHO HAVE HAD VENOUS THROM-

boembolism have a risk of recurrence of ap-

proximately 30% during the first 8 years
after the initial episode.’3 Most of these events oc-
cur during the first 6 to 12 months after the first
event.

Vitamin K antagonists are highly effective in
reducing the risk of recurrence,*° but their use
requires close laboratory monitoring and dose ad-
justments to reduce the risk of bleeding. For these
reasons, vitamin K antagonists are often discon-
tinued before the recommended period of prophy-
laxis for idiopathic venous thromboembolism (6 to
12 months).” However, the risks and benefits of
extending prophylaxis for 6 to 12 months remain
uncertain.

Idraparinux (Sanofi-Aventis) is a long-acting
synthetic pentasaccharide that is an antithrombin-
dependent inhibitor of activated factor X. Initial
clinical experience with idraparinux suggested that
a fixed dose, given subcutaneously once weekly
and without laboratory monitoring, is effective
prophylaxis against recurrent venous thromboem-
bolism and may be associated with a lower risk
of bleeding than vitamin K antagonists.®° Our
double-blind, placebo-controlled study evaluated
patients who had completed 6 months of initial
treatment for deep venous thrombosis or pulmo-
nary embolism and who were then randomly
assigned to receive an additional 6 months of pro-
phylaxis with idraparinux. We evaluated the ef-
ficacy and safety of this method of thrombopro-
phylaxis in these patients.

METHODS

STUDY DESIGN

The steering committee (including two represen-
tatives of the sponsor, Sanofi-Aventis) was respon-
sible for the design of the study, clinical protocols,
statistical analyses, study oversight, verification
and analysis of the data, and writing of the man-
uscript. The data were collected and maintained
by the sponsor and were available to all members
of the steering committee. The writing commit-
tee vouches for the accuracy and completeness of
this article. All suspected outcome events were re-
viewed and classified by a central adjudication
committee, whose members were unaware of
study-group assignment. An independent data and
safety monitoring board periodically reviewed the
study and advised the steering committee.

PATIENTS

Consecutive patients (age, >18 years) with con-
firmed, symptomatic deep venous thrombosis or
pulmonary embolism who had been treated for
6 months with acenocoumarol or warfarin (either
in previous van Gogh studies or outside these stud-
ies)'° or idraparinux (in van Gogh studies) were
eligible. The diagnostic criteria for deep venous
thrombosis were a calf trifurcation or a noncom-
pressible proximal vein on ultrasonography or an
intraluminal filling defect on venography. For pul-
monary embolism, the criteria were an intralu-
minal filling defect in subsegmental or more
proximal pulmonary arteries on spiral computed
tomography (CT) or conventional pulmonary an-
giography, a high-probability finding on a venti-
lation—perfusion lung scan, or a nondiagnostic
finding on a lung scan with objectively document-
ed deep venous thrombosis.*12

Patients were ineligible if they met one or
more of the following criteria: an indication to
continue anticoagulant therapy for the index deep
venous thrombosis or pulmonary embolism be-
yond 6 months, other indications for prophylaxis
with a vitamin K antagonist, pregnancy or breast-
feeding, a creatinine clearance of less than 10 ml
per minute, severe hepatic disease, bacterial en-
docarditis, active bleeding or a high risk of bleed-
ing, uncontrolled hypertension (systolic blood
pressure >180 mm Hg or diastolic blood pressure
>110 mm Hg), or a life expectancy of less than
3 months.

After patients gave written informed consent,
randomization was performed centrally with the
use of a computerized voice-response system. Ran-
domization was stratified according to study cen-
ter and the anticoagulant treatment received in
the 6 months before randomization (idraparinux
within the van Gogh studies or vitamin K antago-
nists within or outside the van Gogh studies).*®
Randomization was to be performed not more
than 1 hour before the administration of the first
dose of the study drug. The institutional review
board at each clinical center approved the study
protocol.

TREATMENT
Patients received a once-weekly subcutaneous dose
of 2.5 mg of idraparinux or placebo with an iden-
tical appearance for 6 months (26 injections). In
patients who had received idraparinux before ran-
domization, the first dose of idraparinux or pla-
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cebo was given 6 to 8 days after the last injection
of the drug. In patients who had received a vita-
min K antagonist before randomization, the first
dose was given when the international normalized
ratio (INR) was 3.0 or less. For patients with a cre-
atinine clearance of less than 30 ml per minute, the
idraparinux dose was 1.5 mg, with a first dose of
2.5 mg in patients who had received a vitamin K
antagonist before randomization.

SURVEILLANCE AND FOLLOW-UP
All patients were contacted after 1 week and at 3
and 6 months. All had an observation period of at
least 3 months and up to 6 months after the study
drug was stopped (regardless of whether the
discontinuation was planned or premature). At
each contact, patients were systematically ques-
tioned concerning symptoms and signs of recur-
rent venous thromboembolism and bleeding. All
patients were informed of the symptoms and signs
of recurrent pulmonary embolism and deep ve-
nous thrombosis and the potential for bleeding.
They were instructed to report to the study center
immediately if any of these conditions occurred.
In cases of suspected recurrent pulmonary em-
bolism or deep venous thrombosis, objective test-
ing was required.1>12

OUTCOME ASSESSMENT
The primary efficacy outcome was the incidence of
symptomatic recurrence of venous thromboembo-
lism, defined as objectively documented recurrent
pulmonary embolism, deep venous thrombosis, or
death attributed to pulmonary embolism. A diag-
nosis of recurrent venous thromboembolism was
accepted in the absence of an adequate objective
test result if the investigator had treated the pa-
tient with therapeutic doses of heparin for more
than 2 days or with a vena cava filter, thrombecto-
my, or thrombolysis, or if recurrent venous throm-
boembolism could not be ruled out.

The criteria for the objective diagnosis of recur-
rent pulmonary embolism were a new intralumi-
nal filling defect on spiral CT or pulmonary angi-
ography, 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 probabil-
ity), a new non-high-probability perfusion defect
associated with deep venous thrombosis docu-
mented on ultrasonography or venography, or a
new pulmonary embolism confirmed at autopsy.
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1882 Patients underwent screening

1215 Underwent randomization

621 Were assigned to receive
placebo

594 Were assigned to receive
idraparinux

621 Were included in efficacy analysis
268 Previously received idraparinux
353 Previously received vitamin K

antagonist
232 Within study
121 Outside study

594 Were included in efficacy analysis
255 Previously received idraparinux
339 Previously received vitamin K

antagonist
224 Within study
115 Outside study

1 Switched from placebo to idraparinux

616 Were included in safety analysis
267 Previously received idraparinux
349 Previously received vitamin K

antagonist
229 Within study
120 Outside study

594 Were included in safety analysis
254 Previously received idraparinux
340 Previously received vitamin K

antagonist
225 Within study
115 Outside study

Figure 1. Enrollment and Outcomes.
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The criteria for the objective diagnosis of a new
deep venous thrombosis were a new, noncom-
pressible venous segment or a substantial increase
(4 mm or more) in the diameter of the thrombus
during full compression in a previously abnormal
segment on ultrasonography or a new intraluminal
filling defect on venography.

The principal safety outcome was major bleed-
ing. Bleeding was defined as major if it was clini-
cally overt and associated with a fall in the hemo-
globin level of 2 g per deciliter or more, if it led to
the transfusion of two or more units of red cells,
or if it was retroperitoneal or intracranial, occurred
in a critical organ, or contributed to death. All
bleeding episodes that were clinically relevant but
did not qualify as major bleeding (e.g., epistaxis
that required an intervention or spontaneous mac-
roscopic hematuria) constituted an additional safe-
ty outcome.®1,12
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idraparinux group (with a two-sided type I error
of 0.05).

Table 1. Demographic and Clinical Characteristics of the Patients.*

Idraparinux Placebo Analysis of the primary efficacy outcome, the

Characteristic (N=534) (N=621) incidence of symptomatic recurrent venous throm-
Age —yr 60.2+15.2 59.9+15.4 boembolism at 6 months, was performed with the
Male sex — no. (%) 317 (53.4) 326 (52.5) use of the Mantel-Haenszel test, stratified accord-
Weight — no. (%) ing to the previous treatment (idraparinux with-
<50 kg 4(0.7) 701 in. th.e van Gogh studies or a vitamin K antagonis.t
50100 kg 508 (86.1) 507 (82.0) lethm or o.ut51d.e the var.l Gogh .studles). In a.ddl-
tion, reductions in the adjusted risk and two-sided

>100kg 78 (13.2) 104 (16.8) 95% confidence intervals were calculated with the
Missing data - 3 use of the normal approximation of the log rela-
Creatinine clearance — no. (%) tive risk. Secondary planned efficacy analyses in-
<30 ml/min 7(1.2) 3(0.5) cluded a calculation of the cumulative incidence

of recurrent venous thromboembolism with the

* Plus—minus values are means +SD. Not all percentages total 100 because of

rounding.

7 Some patients had both pulmonary embolism and deep venous thrombosis.
I Some patients had more than one risk factor.
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Deaths from all causes were also recorded.
Death was classified as due to pulmonary embo-
lism, bleeding, cancer, or another established di-
agnosis. Pulmonary embolism was considered to
be the cause of death if the condition was objec-
tively documented or if the cause of death was
unexplained and pulmonary embolism could not
be confidently ruled out.

STATISTICAL ANALYSIS

On the basis of an assumed 4% incidence of the
primary efficacy outcome in the placebo group at
6 months, we calculated that a sample of 600 pa-
tients per group would provide a power of 90% to
detect a hypothesized 75% reduction in risk in the

30 to <50 ml/min 60 (10.4) 62 (10.4) _ ¢ _
=0 Gl 511 (88.4) 534 (89.1) use of nopparametrlg Kz.lplan—Meler estimates.
o Analysis of the principal safety outcome, the
Missing data 16 22 .. . .
incidence of major bleeding at 6 months, was per-
Time from diagnosis to randomization 193.4+12.7 193.7+19.7 formed with the use of the Mantel-Haenszel test
— days : : ; i
] |'y i s stratified according to the previous treatment. The
Type of qualifying event — no. (%)7 effect of initial, prerandomization treatment on
Pulmonary embolism 2 R, s Ry efficacy and safety was also analyzed. All efficacy
Deep venous thrombosis 332(55.9) 337 (54.3) analyses were based on the total randomized popu-
Risk factor — no. (%) lation, whereas the safety analyses were based on
Previous venous thrombo- 109 (18.4) 112 (18.0) the total randomized population that received at
embolism least one dose of a study drug.
Cancer 53 (8.9) 67 (10.8)
Known thrombophilic condition 43 (7.2) 51 (8.2) RESULTS
Idiopathic condition 364 (61.3) 371 (59.7)
PATIENTS
Other condition 80 (13.5) 89 (14.3)

Between November 2003 and February 2005, 1882
patients were screened in 145 centers; of these
patients, 1215 underwent randomization (Fig. 1).
There were no significant differences in the base-
line characteristics of the patients between the two
study groups (Table 1).

Table 2 shows data on the administration of
idraparinux or placebo and the reasons for pre-
mature discontinuation of treatment. Information
on efficacy 6 months after randomization was
complete in 99.8% of patients in the idraparinux
group and in 99.7% of patients in the placebo

group.

RECURRENT VENOUS THROMBOEMBOLISM
During the 6 months of randomly assigned treat-
ment, 6 of 594 patients in the idraparinux group
(1.0%) and 23 of 621 patients in the placebo group
(3.7%) had symptomatic, objectively confirmed
venous thromboembolism. The reduction in the
relative risk with idraparinux was 72.7% (95% con-
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fidence interval [CI], 33.5 to 88.8; P=0.002). Fig-
ure 2 shows the occurrence of events over time,
and Table 3 lists the types of recurrent episodes.

In patients who had an initial pulmonary em-
bolism, a recurrent event occurred in 3 of 283
(1.1%) in the idraparinux group and in 13 of 304
in the placebo group (4.3%, P=0.02). Among pa-
tients who had deep venous thrombosis only, 3 of
311 patients (1.0%) in the idraparinux group had
a recurrent event, as compared with 10 of 317 pa-
tients (3.2%) in the placebo group (P=0.09) (data
not shown). The incidence of recurrent venous
thromboembolism in the placebo group appeared
to be related to the anticoagulant treatment (vita-
min K antagonist or idraparinux) that was received
in the 6 months before randomization (P=0.004)
(Table 3), whereas the incidence seemed to be un-
related to previous treatment in the idraparinux

group.

HEMORRHAGIC COMPLICATIONS
Major bleeding occurred in 11 of 594 patients in
the idraparinux group (1.9%) and in none of the
621 patients in the placebo group (P<0.001). A
higher incidence of major bleeding was observed
in patients who had received idraparinux before
randomization than in those who had received a
vitamin K antagonist (3.1% vs. 0.9%, P=0.00)
(Table 3). Three bleeding episodes in the idrapar-
inux group were fatal intracranial hemorrhages
and occurred in patients who had received idra-
parinux before entry into the trial. Table 3 also
lists clinically relevant episodes of nonmajor
bleeding.

ADDITIONAL OBSERVATIONS
During the observation period after the end of the
additional 6 months of thromboprophylaxis, 7 pa-
tients in the idraparinux group (1.2%) and 13 pa-
tients in the placebo group (2.1%) had recurrent
venous thromboembolism (P=0.21). The cumula-
tive incidence of recurrent venous thromboembo-
lism 1 year after randomization, as estimated with
the Kaplan—Meier method, was 1.7% in the idra-
parinux group and 5.9% in the placebo group
(P=0.002). In the placebo group, the cumulative
incidence of recurrent thromboembolism during
the entire year after randomization was lowest in
the group of 268 patients who had received idra-
parinux in the 6 months before randomization
(Fig. 3).
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Table 2. Details of the Study Groups.

Idraparinux

Variable (N=594)

No receipt of study drug 1(0.2)
Completion of study treatment 528 (88.9)
Premature discontinuation of treatment

Discontinuation for any reason 65 (10.9)
Reason for discontinuation

Investigator-suspected lack
of efficacy

5(0.8)

Adverse event 29 (4.9)
17 (2.9)

14 (2.4)

Request by patient

Other reason

no.

Placebo
(N=621)

%)
4(0.6)
549 (88.4)

68 (11.0)

22 (3.5)

25 (4.0)
12 (1.9)
9 (1.4)

Placebo

Cumulative Incidence (%)

24 Idraparinux

1 f_.——f

0 T T T T T T T 1
0 45 90 135 180 225 270 315 360

Days

No. at Risk
Placebo
Idraparinux

621 611 601 595 593 584 575 517 440
594 592 587 582 580 572 567 507 438

Figure 2. Kaplan—Meier Cumulative Incidence of First
Confirmed Symptomatic Recurrent Venous Thrombo-
embolism, According to Study Group.

Major bleeding after discontinuation of the
study drug occurred in five patients in the idra-
parinux group (0.8%) and in none in the placebo
group (P=0.02). The episodes of bleeding, none
of which were fatal, occurred from 1 to 20 weeks
after the discontinuation of a study drug. During
the entire period of observation, a major hemor-
rhagic episode occurred in 16 patients in the idra-
parinux group and in none of the patients in the
placebo group (P<0.001).
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Table 3. Clinical Outcomes.
Odds Ratio
Outcome Idraparinux Placebo (95% Cl)* P Value
no. /total no. (%)
Recurrent venous thromboembolism 6/594 (1.0) 23/621 (3.7) 0.27 (0.11-0.66) 0.002
Type of recurrent eventy
Pulmonary embolism
Fatal 2 1
Nonfatal 1 11
Deep venous thrombosis only 3 11
Treatment received before randomization
Idraparinux 3/255 (1.2) 2/268 (0.7) 1.58 (0.26-9.55) 0.68
Vitamin K antagonist 3/339 (0.9) 21/353 (5.9) 0.14 (0.04-0.48) <0.001
Within study 2/224 (0.9) 10/232 (4.3) 0.20 (0.04-0.92) 0.02
Outside study 1/115 (0.9) 11/121 (9.1) 0.09 (0.01-0.69) 0.004
Bleeding
Major bleeding 11/594 (1.9) 0/616 <0.001
Idraparinux received before randomization 8/254 (3.1) 0/267
Vitamin K antagonist received before randomization 3/340 (0.9) 0/349
Within study 2/225 (0.9) 0/229
Outside study 1/115 (0.9) 0/120
Clinically relevant (major and nonmajor) bleeding 27/594 (4.5) 9/616 (1.5)
Idraparinux received before randomization 17/254 (6.7) 6/267 (2.2)
Vitamin K antagonist received before randomization 10/340 (2.9) 3/349 (0.9)
Within study 7/225 (3.1) 2/229 (0.9)
Outside study 3/115 (2.6) 1/120 (0.8)
Death (adjudicated)
Death from any cause 9/594 (1.5) 4/616 (0.6)
Cause of death
Pulmonary embolism 2 1
Bleeding 3 0
Cancer 2 2
Other cause 2 1

* Odds ratios were adjusted according to treatment history.
T When patients had several recurrent events, they were counted in the category with the most severe outcome.
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DISCUSSION

We found that in patients with venous throm-
boembolism who had completed 6 months of
anticoagulant therapy, a further 6 months of
thromboprophylaxis with idraparinux reduced
the frequency of recurrent thromboembolism to
1.0%, as compared with 3.7% in the placebo group.
However, there was an excess of major bleeding
episodes, including fatal bleeding, in the idrapari-
nux group (in 1.9% of patients, vs. none in the pla-

N ENGLJ MED 357;11
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cebo group). During the entire duration of obser-
vation, including the period after discontinuation
of thromboprophylaxis, 2.7% of patients in the
idraparinux group had a major hemorrhagic epi-
sode, whereas there were no such episodes in the
placebo group. A risk of major bleeding during an
18-month period of 1.2 to 2.5% has been reported
with extended thromboprophylaxis with vitamin K
antagonists.3713

The overall frequency of recurrences in the pla-
cebo group was lower than expected (3.7%), but
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among patients in the placebo group who had re-

ceived vitamin K antagonists for 6 months before 144
randomization, the frequency of recurrence was iz:
5.9%, which is consistent with other studies.?34 1

. . . . . VKA outside studyin
By contrast, in patients who first received idra- ‘ :

parinux, the 6-month recurrence rate in the pla-
cebo group was less than 1%. The reason for this
difference is unknown, but the observation sug-

6 i e |

Cumulative Incidence (%)
~
1

gests a prolonged antithrombotic effect of idra- 5 T
—

. 44 : L
parln}lx. ) ) 3 e At Idraparinux

With regard to safety, no major bleeding was i

. . . . a1 A

observed in the placebo group, including patients o
who initially had received idraparinux, whereas in 0= : : : : : . |
the idraparinux group, the incidence was 1.9%. 0 45 90 135 180 225 270 315 360
Of the 11 patients in the idraparinux group who Days
had a major hemorrhage, 8 had previously received No. at Risk
d . 43 had ved 4 vitami Idraparinux 268 265 262 262 262 257 253 223 188
idraparinux, and 3 had received a vitamin K an- VKA withinstudy 232 230 226 223 222 219 215 201 171
tagonist. After completion of the extended idra- VKA outside study 121 116 113 110 109 108 107 93 8l

parinux treatment, there were another five epi-
sodes of major bleeding in the idraparinux group.
J g P Uux group Figure 3. Kaplan—-Meier Cumulative Incidence of First Confirmed

These Observ_atlons_ suggest a pr(?loniged rls_k of Symptomatic Recurrent Venous Thromboembolism in the Placebo Group,
hemorrhage in patients treated with idraparinux | According to Treatment Received before Randomization.

for more than 6 months. VKA denotes vitamin K antagonist.
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Rassi, J.M.C. Kluthcouski, Goiania (3); J.A. Costa, Sorocaba (3); V. Van Bellen, F.C. Carvalho, Sao Paulo (1); R.C. Rocha Moreira, I.C.
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Stanischesk, Curitiba (1). Canada (10 patients, 24 centers) — M.J. Mant, L. Larratt, Edmonton (4); L. Desjardins, M. Ruel, Sainte Foy
(4); L. Vickars, P. Galbraith, Vancouver (4); J. Douketis, T. Schurr, Hamilton (3); A.G.G. Turpie, C. Bradley, Hamilton (3); P. Wells, M.
Rodger, Ottawa (2); S.R. Khan, A. Hirsch, Montreal (1); Y. Pesant, St. Jerome (1); D. Rolf, M. DeLorme, Kelowna (1); T. Wong, G.
Robot, Winnipeg (1). Czech Republic (227 patients, 11 centers) — R. Spacek, G.P. Stanka, Prague (89); K. Klimsa, M. Holub, Jihlava (43);
J. Chlumsky, V. Srnsky, R. Kratochvilova, Prague (35); P. Matoska, P. Stverak, Ostrava (28); J. Povolny, R. Stepanovova, Kladno (14); J.
Vitovec, O. Hlinomaz, Brno (7); V. Cepelak, H. Cepelakova, Plzen (6); Z. Kasalova, Prague (2); J. Maly, J. Horacek, Hradec Kralové (1);
F. Patek, F. Kulic, Usti nad Labern (1); J. Zak, B. Podzemska, Karlovy Vary (1). Denmark (42 patients, 7 centers) — H. Nielsen, A. Bank,
Braedstrup (11); C. Jespersen, Copenhagen (10); S. Husted, B. Ziegler, Aarhus (8); K. Pedersen, J. Hallas, Odense (5); S. Avnstrom, J.
Rasmussen, Copenhagen (4); C. Tuxen, Frederiksberg (2), H. Ibsen, L. Petersen, Glostrup (2). Finland (3 patients, 1 center) — M. Kot-
tila, T. Keski-Opas, Seindjoki (3). France (57 patients, 12 centers) — H. Decousus, Saint-Etienne (16); D. Mottier, Brest (8); B. Agraou,
Valenciennes (7); G. Simonneau, Clamart (4); B. Charbonnier, Tours (4); J.P. Bassand, Besancon (4); E. Decoulx, Tourcoing (4); B.
Crestani, Paris (3); T. Meurice, Armentiéres (3); R. Deturck, Lens (2); P. Carpentier, Grenoble (1); E. Duhamel, Saint Brieuc (1). Ger-
many (73 patients, 5 centers) — J. Harenberg, Mannheim (43); S. Schellong, W. Oettler, Dresden (21); A. Muegge, T. Brodherr, Bochum
(7); M. Ritter, S. Yueksek, Ibbenbueren (1); A. Graf, T. Porst, Dresden (1). Italy (87 patients, 12 centers) — P. Prandoni, D. Tormene,
Padua (14); A. Ghirarduzzi, M. Lotti, Reggio Emilia (13); F. Piovella, M. Baronne, C. Piovella, Pavia (12); G. Scannapieco, V. Pagliara,
Treviso (11); A. D’Angelo, A. Fattorini, Milan (10); C. Giuntini, A. Palla, Pisa (6); G.B. Ambosio, R. Parisi, Venice (6); M. Cattaneo, S.
Caberlon, Milan (5); D. Imberti, E. Croci, Piacenza (4); R. Poggio, A. Schenone, Genoa (4); P.M. Manucci, I. Martinelli, T. Battaglioli,
Milan (1); R. Quintavalla, C. Pattaccini, Parma (1). Mexico (9 patients, 2 centers) — O. Reyes, L. Sanchez Escalante, Monterrey (6); E.
Anaya Santacruz, Mexico City (3). New Zealand (8 patients, 1 center) — P. Oeckelford, Auckland (8). Norway (10 patients, 1 center) — P.
Morten Sandset, A. Haaland, Oslo (10). Poland (183 patients, 10 centers) — J. Lewczuk, P. Piszko, Wroclaw (36); Z. Rybak, A. Milnero-
wicz, Wroclaw (31); W. Witkiwicz, Z. Chmielecki, Wroclaw (30); W. Tomkowski, J. Kober, Warsaw (26); P. Szyber, A. Rucinski,
Wroclaw (26); J. Kloczko, J. Jaromin, Bialystok (11); P. Gutowski, B. Trojnacka, Szczecin (7); J. Wasiak, P. Czekalski, £6dz (7); P.
Pruszczyk, M. Kostrubiec, Warsaw (5); J. Cianciara, J. Pawelczyk, Wroclaw (4). South Aftica (15 patients, 3 centers) — D. Adler, D. Grol-
man, P. Grolman, Bryanston (6); J. Becker, N. Wilcovics, Pretoria (5); B. Warren, D.F. du Toit, Parow (4). Spain (15 patients, 4 centers)
— E. Grauy, F. Hernandez, Xativa (5); M. José Paloma, M. Redondo Izal, Pamplona (5); R. Valle, M. José Delgado, Torrelavega (4); D.
Jiménez, A. Sueiro Bendito, Madrid (1). Sweden (74 patients, 6 centers) — H. Eriksson, P.O. Hansson, Géteborg (24); L. Engquist, M.
Svensson, Virnamo (11); J. Aagesen, M. Kentson, Jonkoping (11); G. Lirfars, E. Ottosson, Stockholm (11); M. Holmstrom, A. Carlsson,
Stockholm (10); T. Wallén, J. Alsenhed, Vistervik (7). Switzerland (1 patient, 1 center) — A. Cerny, S. Regazzoni, Lugano (1). The Neth-
erlands (184 patients, 10 centers) — K. Hamulyak, A.J. Ten Cate-Hoek, Maastricht (74); M. Van Marwijk Kooy, J.L.L.M. Coebe, Zwolle
(29); S. Middeldorp, M. Coppens, Amsterdam (22); D.H. Biesma, O. de Weerdt, Nieuwegein (12); M.H.H. Kramer, S. Wittebol, Amers-
foort (11); J.J. Mol, V. Mattijssen, Arnhem (11); C.A.M. De Swart, J.G. Schrama, Hoofddorp (10); F.L.G. Erdkamp, F.P.J. Peters, Sittard
(7); T. Haitjema, W.G. Boersma, Alkmaar (6); C.D.A. Stehouwer, M.T. Nurmohamed, Amsterdam (2). United Kingdom (8 patients, 1
center) — A. Cohen, Y. Yavin, London (8). United States (46 patients, 18 centers) — A. Spyrolous, Albuquerque, NM (12); M. Fusco,
Melbourne, FL (4); M. Cipolle, Allentown, PA (3), B. Davidson, Seattle (3); S. Kaatz, Detroit (3); K. Stevens, Troy, NY (3); A. Jacobson,
Loma Linda, CA (2); S. Joseph, Spokane, WA (2); J. Muntz, Houston (2); S. Ratbun, Oklahoma City (2); J. Stocks, Tyler, TX (2); D.
Garcia, Albuquerque (2); C. Anderson, Bay Pines, FL (1); J. Bradley, Olathe, KS (1);J. Cooper, Alexandria, VA (1); J. Godwin, Maywood,
IL (1); J. Gossage, Augusta, GA (1); J. Rehm, Fredricksburg, MD (1).
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