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AFTER A FIRST EPISODE OF VENOUS THROMBOEMBOLISM
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Abstract

 

Background.

 

The optimal duration of oral an-
ticoagulant therapy after a first episode of venous throm-
boembolism is still a matter of debate.

 

Methods.

 

We performed a multicenter trial comparing
six weeks of oral anticoagulant treatment with six months
of such therapy in patients who had a first episode of
venous thromboembolism. Anticoagulant therapy consist-
ed of warfarin or dicumarol. Of the 902 patients enrolled,
5 were later excluded because they had congenital pro-
tein C deficiency; 443 were randomly assigned to receive
six weeks of oral anticoagulant therapy with a targeted
international normalized ratio (INR) of 2.0 to 2.85, and
454 were randomly assigned to receive six months of
such therapy. The initial diagnoses were confirmed by
means of venography in cases of deep-vein thromboses
(n

 

�

 

790) and with perfusion–ventilation scanning or an-
giography in cases of pulmonary embolism (n

 

�

 

107); re-
currences were confirmed in the same way.

 

Results.

 

After two years of follow-up, there had been
123 recurrences of venous thromboembolism that met the
diagnostic criteria, 80 in the six-week group (18.1 percent;
95 percent confidence interval, 14.5 to 21.6) and 43 in the
six-month group (9.5 percent; 95 percent confidence in-
terval, 6.8 to 12.2). The odds ratio for recurrence in the
six-week group was 2.1 (95 percent confidence interval,
1.4 to 3.1). There was no difference in mortality or the rate
of major hemorrhage between the six-week and six-
month groups.

 

Conclusions.

 

Six months of prophylactic oral antico-
agulation after a first episode of venous thromboembo-
lism led to a lower recurrence rate than did treatment last-
ing for six weeks. The difference between the two groups
occurred between 6 weeks and 6 months after the start
of treatment, and the rates of recurrence remained nearly
parallel for 1

 

1

 

⁄

 

2

 

 years thereafter. (N Engl J Med 1995;332:
1661-5.)
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D

 

EEP-VEIN thrombosis has a reported annual inci-
dence of about 1.6 per 1000 in urban popula-

tions.

 

1

 

 The incidence of first episodes of pulmonary em-
bolism in acute care hospitals in the United States has
been estimated to be 0.23 per 1000.

 

2

 

 For both these
problems, secondary prophylaxis with oral anticoagu-
lants is routinely given. This practice is based on a ret-
rospective study by Coon et al.

 

3

 

 and on subsequent ran-
domized trials in which the incidence of recurrence was

26 to 29 percent over 12 weeks if the initial treatment
with heparin was followed only by ineffective prophy-
laxis with heparin (as indicated by a subsequent study
using adjusted-dose heparin)

 

4,5

 

 or, for calf-vein throm-
bosis, by no prophylaxis at all

 

6

 

; there were no recurrenc-
es in the groups that received effective anticoagula-
tion.

 

4,6

 

The optimal length of secondary prophylaxis has
been a matter of debate. Several randomized studies
conducted between 1972 and 1988 addressed this is-
sue.

 

7-10

 

 Although the results seemed to indicate that it
was possible to shorten the duration of anticoagulation
from three or six months to three to six weeks without
increasing the risk of recurrence, the studies were too
small for this conclusion to be reached with certainty.
A retrospective study of 2400 cases also recommended
a reduction in the duration of anticoagulation,

 

11

 

 but be-
cause of the wide variation in the duration of treatment
and the lack of data on diagnostic procedures, the evi-
dence for such a conclusion was weak. More recently, a
multicenter study found fewer recurrences after three
months of anticoagulation than after four weeks.

 

12

 

 This
study has been criticized, however, because objective
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confirmation of the initial diagnosis was not obtained
for all patients and because less than half of the pre-
sumed recurrences were confirmed.

 

13

 

 On the basis of a
decision analysis, it was recently suggested that 2.5 to
4 months of anticoagulation, depending on the risk of
bleeding, would be optimal.

 

14

 

This trial was designed to compare six weeks of oral
anticoagulant therapy after a first episode of deep-vein
thrombosis or pulmonary embolism with six months of
such therapy. The outcomes measured were the rates of
recurrence, hemorrhagic complications, and death. In
this article, we present data on these end points over
two years of follow-up.

 

M

 

ETHODS

 

Study Design

 

The Duration of Anticoagulation (DURAC) Trial was a random-
ized, open trial of anticoagulation in patients with a first episode of
venous thromboembolism, in which 16 centers in central Sweden par-
ticipated. Consecutive patients at least 15 years of age who had acute
pulmonary embolism or deep-vein thrombosis in the leg, the iliac
veins, or both were enrolled.

The diagnosis of deep-vein thrombosis was based on the results of
venography, according to the method of Rabinov and Paulin.

 

15

 

 One
of the following criteria had to be present for the diagnosis to be con-
firmed: a constant, well-defined filling defect; abrupt discontinuation
of the contrast-filled column at a constant level in the vein; or an ab-
sence of filling in the entire deep venous system or parts of it, without
evidence of an external, compressing process, with or without diver-
sion of the venous flow through collateral vessels.

The diagnosis of pulmonary embolism was based on the results of
angiography or of the combination of chest radiography and perfu-
sion–ventilation lung scanning. The scans had to demonstrate a ven-
tilation–perfusion mismatch along with one of the following: lobar,
wedged (i.e., triangular and pointing inward) perfusion defects; seg-
mental, wedged perfusion defects; or at least two subsegmental,
wedged defects, each occupying more than 50 percent of a segment.
If pulmonary embolism was strongly suspected on clinical grounds
but the perfusion defects were matched by radiographic infiltrates
smaller than the perfusion defects, or if the retention of xenon was
diffuse, pulmonary angiography was required for confirmation. Any
case of combined deep-vein thrombosis and pulmonary embolism
was classified as deep-vein thrombosis.

The grounds for exclusion from the study were as follows: a diag-
nosis of deep-vein thrombosis or pulmonary embolism that did not
fulfill the criteria described above; unavailability of the patient for fol-
low-up; pregnancy; allergy to warfarin or dicumarol; an indication
for continuous oral anticoagulation (e.g., an artificial heart valve or
chronic atrial fibrillation); permanent, total paresis of the affected
leg; arterial insufficiency of the same leg that was graded at function-
al class III (pain at rest) or worse, constituting a contraindication to
the use of compression stockings; a current or previous venous ulcer;
cancer; and unwillingness to give oral informed consent. Patients who
had had more than one thromboembolic event were also excluded.
Furthermore, enrolled patients were later excluded from the analysis
if the results of the initial biochemical screening revealed congenital
deficiency of antithrombin, protein C, or protein S.

Randomization took place at the end of the hospitalization and
was performed centrally. Patients were assigned according to a com-
puter-generated allocation schedule in blocks of 10 to receive oral an-
ticoagulation for either six weeks or six months; the length of therapy
was counted from the date when stable prothrombin times within the
target range had been achieved.

 

Anticoagulant Therapy

 

The initial treatment of the venous thromboembolism consisted of
unfractionated or low-molecular-weight heparin administered intra-
venously or subcutaneously for at least five days, until a prothrombin
time within the target range had been achieved. If it was thought to

be indicated by the treating physician, thrombolytic therapy could be
given initially. Patients with deep-vein thrombosis were provided with
a graded compression stocking (grade III) and instructed to wear it
on the affected leg during the day for at least one year.

Oral anticoagulation with warfarin sodium (Waran, Nycomed, Os-
lo, Norway) or dicumarol (Apekumarol, Ferrosan, Malmö, Sweden)
was usually started at the same time as heparin. Oral anticoagulation
was targeted to an international normalized ratio (INR) of 2.0 to
2.85, partly on the basis of a pilot study that found an excess of hem-
orrhagic complications in patients with INRs above that range.

 

16

 

 The
prothrombin times were analyzed with the Stago Prothrombin-Com-
plex Assay (Diagnostic Stago, Paris) or Nycotest PT (Nycomed); the
reagents used in these assays have international sensitivity indexes of
0.86 to 0.98 and 0.95 to 1.00, respectively, according to the manufac-
turers. We introduced a quality-control program, described else-
where,

 

17

 

 to ensure that patients treated at different centers received
therapy of a comparable intensity. When a stable prothrombin time
within the target range had been achieved, the test was repeated
weekly for the first three weeks and then at least once every four
weeks. Effective anticoagulation in each individual case was defined
as an INR of more than 2.0 in at least 75 percent of the tests for that
patient. Oral anticoagulation was terminated without tapering after
the randomly assigned treatment period, usually at the time of a fol-
low-up visit.

Before anticoagulation was begun, we obtained plasma samples
from patients less than 50 years of age and those with a family his-
tory of venous thromboembolism for measurement of antithrombin,
protein C, and protein S. The antithrombin assay was performed
with a method using a chromogenic substrate to measure the activity
of antithrombin. Protein C was also measured with an activity meth-
od, and protein S (total and free fraction) with an immunochemical
assay. Commercial kits were used for all these measurements.

The patients were instructed not to take analgesics containing as-
pirin and, if antiinflammatory treatment was required, to use only
ibuprofen. All the patients were informed about the symptoms of
deep-vein thrombosis and pulmonary embolism. They were told to
report immediately to the emergency room of their medical center if
any such symptoms occurred and were asked to report all hemor-
rhagic complications. Follow-up visits to one of the investigators or a
specially trained nurse or physiotherapist were scheduled at 1.5, 3, 6,
9, 12, and 24 months after the target prothrombin time was reached.
At each visit the patients were asked about new symptoms of venous
thromboembolism and, if they were still receiving oral anticoagula-
tion, about possible hemorrhage. They were also reminded of the
symptoms of deep-vein thrombosis and pulmonary embolism and
asked again to come to the emergency room if such symptoms devel-
oped and to report bleeding episodes.

 

End Points

 

The principal end points of the trial were major hemorrhage dur-
ing oral anticoagulation and death or recurrent venous thromboem-
bolism during the two-year study period. Major hemorrhage was de-
fined by conditions requiring hospitalization, treatment with blood
products or vitamin K, or both hospitalization and treatment. Recur-
rent thromboembolic events were objectively verified by the same
methods as the index events. In addition, for a recurrent deep-vein
thrombosis to be included in our analysis, the patient had to have one
of the following: thrombus in the other leg or another deep vein of
the same leg as the original thrombus or thrombus in the same
venous system as the original event and either a proximal extension
of at least 5 cm if the upper limit of the original thrombus had been
visualized or, if the upper limit of the original thrombus had not been
determined, the presence of a constant filling defect surrounded by
contrast medium. Recurrent pulmonary embolism was considered to
be indicated by defects in previously perfused areas, unless another
scan since the initial episode had demonstrated resolution of the orig-
inal defects. Cases of fatal pulmonary embolism were verified by au-
topsy. Initial and repeat venograms and lung scans in patients with
confirmed or unconfirmed recurrent deep-vein thrombosis or pulmo-
nary embolism, respectively, were interpreted by an independent ra-
diologist who was blinded to the patients’ treatment assignments and
the dates of the examinations.

The names of patients lost to follow-up were repeatedly cross-
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checked with the Swedish Death Registry; no deaths were missed.
Names were also checked against the registry of hospitalizations; as-
certainment of recurrences or major hemorrhage is almost certainly
complete.

An independent safety committee reviewed the number of patients
included and the numbers of major end points twice during the
study.

 

Statistical Analysis

 

All statistical analyses were performed on an intention-to-treat ba-
sis, although some patients in both groups received oral anticoagula-
tion for shorter or longer periods than called for in the protocol, and
some turned out after randomization to have cancer. The statistical
methods used were Wilcoxon’s rank-sum test and the log-rank test
(the Lifetest procedure in SAS software) and the chi-square test for
two groups. Ninety-five percent confidence intervals are shown for all
results. The study was approved by the regional and local ethics com-
mittees.

 

R

 

ESULTS

 

The first patient was enrolled on April 12, 1988,
and the last on April 18, 1991. By then, 902 patients
had been randomly assigned to treatment, but 5, who
proved to have congenital protein C deficiency, were re-
moved from the study and received long-term antico-
agulant therapy. No congenital protein S or antithrom-
bin deficiency was detected.

The log books of patients evaluated but excluded
from the trial were available at 12 of the 16 centers
(where 708 of the 902 patients [78 percent] were en-
rolled). At these 12 hospitals, 1185 patients were eval-
uated and 60 percent of these were enrolled. At the
beginning of the trial, seven patients with extensive
deep-vein thrombosis were excluded in violation of the
protocol, because the physician did not wish them to
be assigned to six weeks of therapy. The investigators
were informed about these violations; no similar viola-
tions occurred later in the trial. Fourteen eligible pa-
tients were not enrolled, in most cases because of lack
of time.

Of the 897 patients remaining in the study after the
exclusion of those with congenital protein C deficiency,
443 were randomly assigned to six weeks of treatment
and 454 to six months. The treatment groups were sim-
ilar at entry (Table 1), except that fewer patients in the
six-week group had previously received thrombolytic
therapy. Since the total number of patients who re-
ceived such therapy was very small, this difference had
a negligible influence on the results.

In the 6-week group, one patient received treatment
for a shorter period than intended (0.5 month shorter)
and seven received treatment for a longer period (0.5
to 6.5 months longer); in the 6-month group, nine
patients received a shorter period of treatment (1 to
5 months shorter) and seven patients a longer period (1
to 18 months longer). In each group, the mean duration
of treatment was increased by less than 0.1 month per
patient by these deviations from the protocol.

During the two years of follow-up, 39 patients died
and 44 dropped out. Since the follow-up period ended,
however, we have been able to collect information
about deaths and hospitalizations among these patients
from computer registries as well. The principal end

points are shown in Table 2. There was no significant
difference in mortality or in the incidence of major
hemorrhage between the two treatment groups. The
major hemorrhages consisted of three episodes of in-
tracranial bleeding (one of which occurred in the six-
week group and two in the six-month group), an epi-
sode of severe epistaxis requiring hospitalization in the
six-month group, a gastrointestinal hemorrhage prob-
ably related to diverticulosis in a patient in the six-
month group that required outpatient treatment with
vitamin K, and an episode of bleeding in joints and
muscles that was treated with vitamin K in the hospi-
tal, also in the six-month group. Three of the patients
with hemorrhagic complications were receiving exces-
sive anticoagulation at the time of admission (INR, 4.0
to 5.6). None of the hemorrhages were fatal.

Five of the recurrent thromboembolic events were fa-

 

*Permanent risk factors were defined as venous insufficiency, systemic lupus erythematosus,
and idiopathic venous thromboembolism, and temporary risk factors as surgery, trauma, tem-
porary immobilization, travel, the receipt of estrogen medication, infection, Baker’s cyst, and
pregnancy.

†P

 

�

 

0.02 for the comparison between groups.

‡Effective anticoagulant therapy was defined as an INR of 

 

�

 

2.0 in 75 percent or more of
the prothrombin-time tests. The numbers tested were 439 in the six-week group and 442 in the
six-month group.

 

Table 1. Characteristics of the Patients at Enrollment, According
to the Length of Treatment.

 

C

 

HARACTERISTIC

 

6 W

 

EEKS

 

(N

 

�

 

443)
6 M

 

ONTHS

 

(N

 

�

 

454)

 

Mean (

 

�

 

SD) age (yr) 61.1

 

�

 

14.4 60.6

 

�

 

15.4

 

no. (%)

 

Male sex 247 (56) 257 (57)

Initial pulmonary embolism 56 (13) 51 (11)

Initial deep-vein thrombosis 387 (87) 403 (89)
Proximal thrombosis 211 (55) 232 (58)

Permanent or unknown risk factor* 266 (60) 287 (63)

Subsequent cancer 31 (7) 23 (5)

Family history of venous thromboembolism 72 (16) 64 (14)

Received thrombolytic therapy 5 (1)† 17 (4)†

Received low-molecular-weight heparin 20 (5) 16 (4)

Oral anticoagulant therapy effective‡ 287 (65) 259 (59)

Lost to follow-up 23 (5) 21 (5)

 

*Odds ratios are expressed as the ratio of the number of patients with the specified end point
to the number of patients without that end point in the six-week group, divided by the corre-
sponding ratio in the six-month group. CI denotes confidence interval.

†There were no additional hemorrhages between six weeks and six months.

‡A total of 349 patients were treated in hospitals with log books in the six-week group, as
were 356 patients in the six-month group.

 

Table 2. Principal End Points after Two Years, According to the
Length of Treatment.

 

E

 

ND

 

 P

 

OINT

 

6 W

 

EEKS

 

(N

 

�

 

443)
6 M

 

ONTHS

 

(N

 

�

 

454)
O

 

DDS

 

 R

 

ATIO

 

 
(95% CI)* P V

 

ALUE

 

no. (%)

 

Major hemorrhage 1 (0.2)† 5 (1.1) 0.2 (0.0–1.7) 0.23

Recurrence
All cases 90 (20.3) 49 (10.8) 2.1 (1.4–3.1)

 

�

 

0.001
Fulfilling criteria 80 (18.1) 43 (9.5) 2.1 (1.4–3.1)

 

�

 

0.001
Month 

 

�

 

0–1.5 3 (0.7) 4 (0.9)
Month 

 

�

 

1.5–6 42 (9.5) 2 (0.4)
Month 6–24 35 (7.9) 37 (8.1)

In hospitals with log books‡ 62 (17.8) 32 (9.0) 2.2 (1.4–3.4)

 

�

 

0.001

Death 22 (5.0) 17 (3.7) 1.3 (0.7–2.6) 0.46
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tal, two in the six-week group and three in the six-
month group. The diagnoses were established by lung
scanning in one case, and by autopsy in four cases. In
an additional patient who died suddenly 10 days after
total hip replacement, the diagnosis was not objectively
confirmed and thus did not fulfill our criteria. Four of
these six patients also had cancer.

Of the 123 recurrent events during the two years of
follow-up, 101 occurred in patients with initial deep-
vein thrombosis — ipsilateral thrombosis (n

 

�

 

33), con-
tralateral thrombosis (n

 

�

 

44), or pulmonary embolism
(n

 

�

 

24). The remaining 22 thromboembolic events,
which occurred in patients who initially had pulmonary
embolism, consisted of emboli (n

 

�

 

14) or thrombosis
(n

 

�

 

8). There were 16 additional recurrences, all but
1 of which were evaluated with objective diagnostic
procedures and which did not fulfill our criteria for re-
currence; 10 were in the six-week group and 6 in the
six-month group. Although the evidence for progres-
sion on venography or lung scanning was doubtful or
lacking in those cases, the clinical picture was so sug-
gestive of a recurrence that the physician in charge felt
obligated to treat the patient. The addition of these cas-
es to the analysis did not change the P values or the
odds ratios in this study.

Only two of the recurrences (one in each group)
were detected at a follow-up visit; five occurred during
subsequent hospitalizations, and the remainder when
the patients came to the emergency room because of
new symptoms a median of 44 days (range, 3 to 334)
after a follow-up visit. In 18 patients in the six-week
group and 14 in the six-month group who came to the
emergency room with new symptoms, venograms or
lung scans showed no evidence of a recurrence.

There was a significant difference in the incidence
of recurrent venous thromboembolism between the six-
week group (18.1 percent; 95 percent confidence in-
terval, 14.5 to 21.6 percent) and the six-month group
(9.5 percent; 95 percent confidence interval, 6.8 to 12.2
percent; P

 

�

 

0.001). The cumulative probability of a re-
current event is shown in Figure 1. In the six-week
group there was a sharp increase in the rate of recur-
rence immediately after the cessation of oral anticoag-
ulant therapy. This increase seemed to stabilize as a

linear increase six months after discharge from the
hospital. In the six-month group, the rate of recurrence
was steady after the cessation of anticoagulation — a
pattern similar to that in the six-week group at the
same time.

Secondary prophylaxis with six months instead of six
weeks of oral anticoagulants reduced the risk of recur-
rence by approximately 50 percent in almost every sub-
group of patients (Table 3). The 42 patients in the six-
week group who had a recurrence during the first six
months had the same characteristics as the other pa-
tients with recurrent events. The combination of tem-
porary risk factors and distal thrombosis occurred in
79 patients in the six-week group and 81 in the six-
month group; these groups had 1 and 4 recurrences, re-
spectively, during the two years. The small number of
patients does not allow any conclusion regarding equiv-
alence, however.

 

D

 

ISCUSSION

 

We found a significant reduction in the risk of recur-
rent thromboembolism when the duration of oral anti-
coagulant therapy was extended from six weeks to six
months after a first episode of venous thromboembo-
lism. There was clearly a lower incidence of recurrent
events from the second to the sixth month in the six-
month group. Only thereafter was the monthly inci-
dence fairly constant and similar to the pattern in the
six-week group after the cessation of anticoagulation.
This finding suggests a high level of thrombogenic ac-
tivity that continues for at least six months after the
first event; the results thus support the use of six
months of anticoagulation. Further clarification of the
optimal duration of anticoagulant therapy should come
from the ongoing Durée Optimale du Traitement Anti-
Vitamine K (DOTAVK) trial, in which patients with
proximal deep-vein thrombosis are randomly assigned
to three or six months of prophylaxis.

Our study was sufficiently large to demonstrate a
benefit of prolonged anticoagulation in several sub-

 

Figure 1. Cumulative Probability of Recurrent Venous Throm-
boembolism after a First Episode, According to the Duration of

Anticoagulation.
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*Odds ratios are expressed as the ratio of the number of patients with recurrent events to the
number of patients without such events in the six-week group, divided by the corresponding
ratio in the six-month group. CI denotes confidence interval.

†Risk factors were defined as in the first footnote to Table 1.

 

Table 3. Two-Year Incidence of Recurrent Thromboembolism in
Subgroups of the Study Population, According to the Length of

Treatment.

 

C

 

HARACTERISTIC

 

 

 

OF

 

 S

 

UBGROUP

 

6 W

 

EEKS

 

6 M

 

ONTHS

 

O

 

DDS

 

 R

 

ATIO

 

(95% CI)* P V

 

ALUE

 

no. with recurrence
(% of subgroup)

 

Temporary risk factor† 15 (8.6) 8 (4.8) 1.9 (0.8–4.5) 0.24

Permanent risk factor† 65 (24.2) 35 (12.1) 2.3 (1.5–3.6)

 

�

 

0.001

Initial pulmonary embolism 15 (26.8) 7 (13.7) 2.3 (0.9–6.2) 0.15

Initial deep-vein thrombosis 65 (16.8) 36 (8.9) 2.1 (1.3–3.2) 0.002
Distal thrombosis 20 (11.4) 10 (5.8) 2.1 (0.9–4.5) 0.10
Proximal thrombosis 45 (21.3) 26 (11.2) 2.1 (1.3–3.6) 0.006

Family history 11 (15.3) 10 (15.4) 1.0 (0.4–6.8) 0.83

No family history 69 (18.6) 33 (8.5) 2.5 (1.6–3.8)

 

�

 

0.001

Effective oral anticoagulation 49 (17.1) 29 (11.2) 1.6 (1.0–2.7) 0.065

Ineffective oral anticoagulation 29 (19.1) 12 (6.6) 3.4 (1.6–6.8)

 

�

 

0.001
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groups as well as in the six-month group as a whole.
The risk of major hemorrhage was low and did not dif-
fer significantly between the two groups. There were no
fatal hemorrhages during a total of 282 patient-years
of oral anticoagulation. A 1992 review of hemorrhag-
ic complications during oral anticoagulation reported
major hemorrhages in 2.0 to 16.7 percent of the pa-
tients.

 

18

 

 The reason for the low incidence in our study
could be the relatively low target range of 2.0 to 2.85
for the INR.

Four randomized studies on the duration of antico-
agulation published between 1972 and 1988 suggested
that short- and long-term treatment had equal effica-
cy.

 

7-10

 

 The multicenter trial of the Research Committee
of the British Thoracic Society came to a different con-
clusion and found that three months of secondary pro-
phylaxis gave better results than four weeks of pro-
phylactic therapy.

 

12

 

 The difference, however, was not
statistically significant if only recurrences that were ob-
jectively confirmed were included. It was also conclud-
ed, on the basis of one recurrence in each group, that
postoperative thromboembolism necessitated only four
weeks of anticoagulation, but the statistical power of
the study was too low for a definitive conclusion to be
reached.

In our study the long-term outcome for patients with
venous thromboembolism was discouraging, since
there was no difference in the incidence of recurrent
events in the two groups from 6 to 24 months after the
initial episode. There was a linear increase in the cu-
mulative risk, corresponding to 5 to 6 percent annually.
It is thus important that venous thromboembolism be
considered not a one-time event but, rather, part of an
ongoing condition in which there is a definite risk of re-
currence.

 

We are indebted to Professor Jack Hirsh of the Hamilton Civic
Hospitals Research Centre, McMaster University, for his construc-
tive criticism of the study design and to Professor Leon Poller and
Dr. Jean Thomson, of the United Kingdom Reference Laboratory for
Anticoagulant Reagents and Control, and Dr. A.M.H.P. van den
Besselaar, of the Stichting Referentie-Instituut Laboratorium Onder-
zoek Antistollingscontrole, for their assistance with quality control.

 

A

 

PPENDIX

 

The DURAC Trial Study Group consisted of the following inves-
tigators (the number of patients enrolled at each institution is shown
in parentheses): 

 

Danderyd Hospital,

 

 

 

Danderyd 

 

(83): A. Carlsson,
C. Gustafsson, and A. Gröndahl; 

 

Huddinge Hospital, Huddinge 

 

(129):
A.-S. Rhedin, E. Törnebohm, M. Johansson, and D. Lockner; 

 

Karolin-
ska Hospital, Stockholm 

 

(115): S. Schulman, P. Lindmarker, and
H. Johnsson; 

 

Köping Hospital, Köping

 

 (62): P. Nicol, J. Kobosko,
B. Malmros, N. Arcini, and J. Saaw; 

 

Nacka Hospital, Stockholm

 

 (59):
E. Loogna and R. Stig; 

 

Norrtälje Hospital, Norrtälje 

 

(41): S. Viering; 

 

Ny-
köping Hospital, Nyköping

 

 (48): B. Ljungberg, S. Wilhelmsson, and
Å. Ohlsson; Sabbatsberg Hospital, Stockholm (47): H. Walter, K. Malm-
qvist, and F. Al-Khalili; St. Göran Hospital, Stockholm (36): B. Leijd

and A. Petrescu; Södersjukhuset, Stockholm (81): J. Brohult, G. Lärfars,
and J. Hulting; Södertälje Hospital, Södertälje (50): S.-G. Eklund,
E. Svensson, and L. Dahlin: Uppsala Academic Hospital, Uppsala (16):
J. Boberg; Västerås Central Hospital, Västerås (40): S. Nordlander and
B. Marjanovics; Örebro Regional Hospital, Örebro (25): O. Linder;
Linköping Regional Hospital, Linköping (35): K.-Å. Jönsson and C. Malm;
Lidköping Hospital, Lidköping (30): M. Hjorth and A. Lindgren; Safety
Committee: B. Fagrell, Karolinska Hospital, and M. Kallner, Löwen-
strömska Hospital, Upplands Väsby; Radiologic Assessment: S. Gran-
qvist, Huddinge Hospital; Clinical-Chemistry Advisers: B. Wiman and
N. Egberg, Karolinska Hospital; Steering Committee: J. Boberg, Uppsa-
la Academic Hospital; J. Brohult, Södersjukhuset; S.-G. Eklund,
Södertälje Hospital; B. Fagrell, Karolinska Hospital; H. Johnsson,
Karolinska Hospital; B. Ljungberg, Nyköping Hospital; D. Lockner,
Huddinge Hospital; P. Nicol, Köping Hospital; S. Schulman (chair
and study coordinator), Karolinska Hospital; S. Wilhelmsson,
Nyköping Hospital; and B. Wadman, Örebro Regional Hospital; Sta-
tistical Analysis: Mitchell Snyder, Tadiran Information Systems, Tel
Aviv, Israel.
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