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Background: All of the available diagnostic tests for deep ve-
nous thrombosis (DVT) have limitations for excluding acute recur-
rent DVT. Measurement of plasma p-dimer by using an automated
quantitative assay may be useful as a rapid exclusion test in
patients with suspected recurrent DVT.

Objective: To test the safety of withholding additional diagnos-
tic testing and heparin treatment in patients who have a negative
p-dimer result at presentation (using the automated quantitative
assay STA-Liatest p-di), regardless of their symptoms.

Design: Prospective cohort study.
Setting: Academic medical center in the United States.
Patients: 300 consecutive patients with suspected recurrent DVT.

Intervention: Patients underwent p-dimer testing at presenta-
tion. In patients with negative p-dimer results, heparin therapy
was withheld, and no further diagnostic testing for DVT was done
as part of the initial evaluation. Patients with positive p-dimer
results underwent compression ultrasonography.

Measurements: The primary outcome measure was a diagnosis
of new symptomatic venous thromboembolism confirmed by di-
agnostic testing during the 3-month follow-up period.

Results: Of the 300 study patients, the p-dimer result was neg-

ative at presentation in 134 patients (45%; negative cohort) and
positive at presentation in 166 patients. Of the 166 patients,
compression ultrasonography documented new DVT in 54 pa-
tients. Compression ultrasonography findings were normal in 79
patients and were inconclusive in 33 patients. After 3 months of
follow-up, 1 of 134 patients in the negative cohort had confirmed
venous thromboembolism (0.75% [95% Cl, 0.02% to 4.09%]).
Venous thromboembolism on follow-up could not be definitively
excluded in 5 patients with recurrent leg symptoms and in 1
patient who died. If these patients are considered to have venous
thromboembolism, the incidence during the 3-month follow-up
period would be 6.0% (Cl, 2.6% to 11.4%) (8 of 134 patients).

Limitations: There is no accepted diagnostic reference standard
for recurrent DVT. The precision of the estimate of the incidence
of venous thromboembolism on follow-up and the generalizability
to settings other than an academic health center should be eval-
uated.

Conclusions: Measurement of plasma p-dimer by using the
automated quantitative assay STA-Liatest p-di seems to provide a
simple method for excluding acute recurrent DVT in symptomatic
patients.
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Deep venous thrombosis is a common condition that
affects more than 250 000 patients each year in the
United States (1, 2). Symptoms of recurrent DVT, includ-
ing leg pain or swelling, occur in one third of affected
patients despite adequate anticoagulant treatment (3).
Clinical diagnosis is inaccurate for distinguishing new, re-
current DVT from the post-thrombotic syndrome or other
causes of leg pain and swelling. Diagnostic testing is
needed because two thirds of patients with a clinical suspi-
cion of recurrent DVT are shown to be free of acute
thrombosis (4).

Acute recurrent DVT is confirmed by 1) the finding of
a new noncompressible vein segment on compression ul-
trasonography, 2) a newly abnormal impedance plethys-
mography result, or 3) the finding of a new intraluminal
filling defect on venography (3-5). However, all of the
available diagnostic tests have limitations for excluding
acute recurrent DVT. The results of compression ultra-
sonography may be persistently abnormal for 1 year in
50% of patients and longer in others (6-8). The com-
bined use of impedance plethysmography and radiofibrino-
gen leg scanning has been useful for excluding recurrent
DVT (4, 9). However, impedance plethysmography is no
longer available, and ' fibrinogen leg scanning is no
longer used because of concern about potential viral trans-

mission associated with fibrinogen injection. Venography
also has limitations for excluding the diagnosis of recurrent
DVT due to obliteration and recanalization of the previ-
ously affected venous segment or nonfilled venous seg-
ments (5). Nuclear venous imaging with technetium-
labeled platelet glycoprotein IIb/IIla receptor antagonists is
a promising approach, but it has substantial limitations
related to observer variation (10). Therefore, nuclear ve-
nous imaging requires additional evaluation before it is
recommended.

Because of the limitations of the available diagnostic
tests for DVT, there has been interest in the use of the
laboratory assay for plasma D-dimer as an exclusion test.
Automated rapid quantitative tests for detecting D-dimer
in plasma have recently become available. Studies in pa-
tients with a suspected first episode of venous thromboem-
bolism have shown that some of these assays have high
sensitivity for acute DVT or pulmonary embolism (11).
D-Dimer has been used safely as an exclusion test in pa-
tients presenting with their first episode of DVT (12-14).
The sensitivity of the STA-Liatest D-di (Diagnostica Stago,
Asnieres-sur-Seine, France, and Parsippany, New Jersey)
has been reported to be 96% to 100% in patients with
suspected first-episode DVT or symptomatic pulmonary
embolism (15, 16). However, the safety of using D-dimer
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Context

Acute recurrent deep venous thrombosis (DVT) is often
difficult to differentiate from post-thrombotic syndrome,
and each of the established diagnostic methods has limita-
tions. A reliable test that excludes the diagnosis would be
clinically useful.

Contribution

Patients with suspected recurrent DVT underwent p-dimer
testing. Heparin was withheld or withdrawn in patients
with negative results, and no additional testing was per-
formed, regardless of symptoms. Three-month follow-up
showed a low incidence (0.75% [95% Cl, 0.02% to
4.09%]) of confirmed DVT in patients with a negative
p-dimer result.

Implications

p-Dimer testing may obviate the need to perform addi-
tional testing in up to two thirds of patients being evalu-
ated for recurrent DVT.

—The Editors

as an exclusion test in patients with suspected recurrent
DVT is uncertain. If b-dimer could be safely used to ex-
clude acute recurrent DVT, an important unmet clinical
need would be fulfilled.

We performed a prospective cohort study of patients
with clinically suspected recurrent DVT. The objective was
to test the safety of withholding anticoagulant treatment
and additional diagnostic testing in patients who have a
negative D-dimer result at presentation. Because all of the
standard diagnostic tests have limitations for the diagnosis
of recurrent DVT, we defined criteria for the presence or
absence of recurrent DVT a priori and then used long-
term follow-up to test the validity of negative D-dimer
results.

METHODS
Patients and Study Protocol

We conducted the study at the University of Okla-
homa Health Sciences Center teaching hospitals, the Okla-
homa University Medical Center, and the Veterans Affairs
Medical Center. The Institutional Review Board of the
University of Oklahoma Health Sciences Center approved
the study.

We selected consecutive patients with a history of
DVT confirmed by diagnostic testing. Patients were eligi-
ble for the study if they presented with symptoms and signs
of recurrent DVT in either leg and if they were referred by
their physician to the vascular clinic or the noninvasive
vascular testing laboratory. The study sample included in-
patients and outpatients.

Reasons for ineligibility were as follows: 1) signs and
symptoms of upper-extremity DVT, 2) a history of pelvic
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venous thrombosis, 3) recent pelvic surgery, 4) an indwell-
ing central line (upper extremity or femoral), 5) current
pregnancy or delivery less than 1 month previously, 6) in-
ability to undergo compression ultrasonography because of
physical or technical limitations, or 7) inability to return
for follow-up testing or visits. Patients receiving warfarin
therapy or those receiving less than 24 hours of heparin or
low-molecular-weight heparin therapy were eligible for the
study.

All eligible patients who gave informed consent under-
went D-dimer testing using the STA-Liatest D-di. The au-
tomated plasma D-dimer assay was performed by using an
STA Compact Diagnostica Stago assay instrument (Diag-
nostica Stago). A negative D-dimer result was defined be-
fore the study as a plasma concentration of 0.47 ug/mL or
less, as recommended by the manufacturer. All patients
were then managed according to the study protocol (Fig-
ure). All patients with negative D-dimer test results had
unfractionated heparin and low-molecular-weight heparin
withheld or withdrawn, regardless of their symptoms. No
additional diagnostic testing for DVT was performed as
part of this initial evaluation for recurrent DVT in this
group of patients (negative cohort).

We performed compression ultrasonography in all pa-
tients with positive D-dimer test results. This was accom-
plished by using vein compression and measurement of
residual vein diameter beginning at the common femoral
vein above the inguinal ligament and moving distally at
1-cm intervals to the trifurcation in the calf. Ultrasonogra-
phy results were classified as normal if all imaged segments
were fully compressible (6, 17). We diagnosed new DVT
by the presence of either a new noncompressible venous
segment or an increase in vein diameter of greater than 4
mm (compared with the most recent previous ultrasonog-
raphy result) (17). A registered vascular technologist per-
formed the ultrasonography, and 1 of 2 internists special-
izing in vascular medicine interpreted the results. These
individuals had knowledge of the previous ultrasonography
result, if available, and the clinical presentation.

Long-Term Follow-up

We instructed all patients to immediately contact us or
go to the emergency department if they had new symptoms
or signs of venous thrombosis or pulmonary embolism.
Patients were routinely assessed in the clinic or by tele-
phone at 3 months. At this follow-up contact, a history was
taken of the interval since study entry. Issues addressed
were general health, specific symptoms of venous throm-
boembolism (including leg pain, tenderness and swelling,
chest pain, dyspnea, and hemoptysis), hospitalization, and
the use of anticoagulants.

All patients who returned during follow-up with clin-
ically suspected venous thrombosis or pulmonary embo-
lism underwent diagnostic testing. For suspected DVT,
compression ultrasonography, impedance plethysmogra-
phy, or venography was used. For suspected pulmonary
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embolism, lung scanning, helical computed tomography,
or pulmonary angiography was used. The physician seeing
the patient selected the diagnostic tests on the basis of
clinical presentation and local availability.

The primary outcome measure was a diagnosis of new
symptomatic venous thromboembolism, either DVT or
pulmonary embolism, confirmed by diagnostic testing dur-
ing the 3-month follow-up. All patients who fulfilled at
least 1 of the diagnostic criteria for DVT or pulmonary
embolism were considered to have confirmed venous
thromboembolism on follow-up. The 3-month follow-up
period was chosen because inadequate management of
acute DVT results in a high rate of recurrent venous
thromboembolic events during the subsequent 3 months
(18-20).

The diagnostic criteria used to confirm or exclude the
presence of new DVT or pulmonary embolism on follow-
up were defined before the study. The diagnostic criteria
used to confirm DVT on follow-up were any one of the
following: a new noncompressible segment identified by
compression ultrasonography (5, 6, 17), a new constant
intraluminal filling defect identified by venography (4), or
a newly abnormal impedance plethysmography result (4,
9). Ultrasonography was classified as inconclusive if there
was persistent noncompressibility in the same vein seg-
ments as the most recent previous ultrasonography result.

The diagnostic criteria used to confirm pulmonary
embolism on follow-up were any one of the following: a
new high-probability ventilation—perfusion lung scan (a
perfusion defect >75% of a segment with ventilation mis-
match or in an area of normal findings on chest radiogra-
phy) (21), a positive helical computed tomography scan
(22), a pulmonary angiogram showing a constant intralu-
minal filling defect (21), or pulmonary embolism found at
autopsy.

The diagnostic criteria used to exclude a diagnosis of
DVT on follow-up were any of the following: a normal
result on compression ultrasonography (that is, all veins
fully compressible) (5, 6, 8, 17), a negative venography
result (23), or normal results on impedance plethysmogra-
phy (4, 9). The diagnostic criteria used to exclude a diag-
nosis of pulmonary embolism on follow-up were any of the
following;: a normal perfusion lung scan (24) or the absence of
new perfusion defects compared with the most recent pre-
vious lung scan, a negative pulmonary angiography result
(24), or pulmonary embolism excluded by autopsy.

Methodologic Issues and Avoidance of Bias

Care was taken to avoid bias. We avoided selection
bias by entering consecutive eligible patients into the study.
We avoided bias during the initial testing period by defin-
ing criteria for a negative D-dimer result a priori, by pro-
hibiting venography or ultrasonography in patients with
negative D-dimer test results, and by withholding heparin
and low-molecular-weight heparin therapy from all pa-
tients with negative D-dimer test results, regardless of their

www.annals.org

Figure. Study protocol for patients with suspected recurrent
deep venous thrombosis (DVT).
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LMWH = low-molecular-weight heparin; PE = pulmonary embolism.

symptoms. We avoided diagnostic suspicion bias (25) by
performing diagnostic testing in all patients who returned
during follow-up with new symptoms and signs suggesting
DVT or pulmonary embolism. We avoided incorporation
bias (25) by not using D-dimer to evaluate patients with
symptoms or signs of DVT or pulmonary embolism dur-
ing long-term follow-up.

The results of all diagnostic tests for DVT or pulmo-
nary embolism performed during follow-up were indepen-
dently reviewed by 2 persons who did not have knowledge
of the patient’s D-dimer result. For each patient who died,
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the case was independently reviewed by 2 reviewers not
involved in the patient’s care. The cause of death was de-
termined without knowledge of the D-dimer or compres-
sion ultrasonography results at study entry. Disagreements
between reviewers regarding the adjudication of venous
thromboembolism on follow-up or the adjudicated cause
of death were resolved through independent adjudication
by a third reviewer; the majority decision was used as the
outcome result.

Statistical Analysis

Before the study, we hypothesized from previous stud-
ies (4, 9—-13) that the incidence of venous thromboembo-
lism on follow-up in patients with negative D-dimer results
would be 2% or less. We specified a priori that, to accept a
negative D-dimer as a useful exclusion test, the upper 95%
confidence limit for the true incidence of venous thrombo-
embolism on follow-up should be less than 5%.

The exact 95% Cls for the true incidence of venous
thromboembolism occurring during follow-up were calcu-
lated from the binomial distribution.

Role of the Funding Sources

The study was funded by an Oklahoma Center for
Science and Technology Health Research Grant and by a
National Institutes of Health, National Heart, Lung, and
Blood Institute Research Career Training Award. Diagnos-
tica Stago provided STA-Liatest D-dimer reagents. The
funding sources had no role in the design, conduct, and
reporting of the study or in the decision to submit the
manuscript for publication.

Table 1. Demographic and Clinical Characteristics*

REsuLTS
Patients and Study Cohorts

A rtotal of 507 consecutive patients were evaluated be-
tween March 2000 and August 2003; 368 (73%) were
eligible and 139 were ineligible. Reasons for ineligibility
were as follows: signs and symptoms of upper-extremity
DVT (n = 5), previous pelvic surgery (n = 4), an indwell-
ing central line (7 = 26), pregnancy (» = 10), age younger
than 18 (7 = 10), enrollment in another study (» = 12),
therapeutic low-molecular-weight heparin (» = 25), in-
ability to provide consent (7 = 25), incarceration (n =
10), placement of an upper-extremity dialysis graft (z =
6), or ultrasonography inadvertently performed before D-
dimer testing (7 = 6). Of the 368 eligible patients, 300
(81%) were enrolled (68 declined consent). Table 1 pre-
sents the demographic and clinical characteristics of the
study sample.

Results of Initial Diagnostic Testing

Of the 300 study patients, 134 (45%) had negative
D-dimer results (negative cohort), and 166 had positive
D-dimer results (Figure). Of the 166 patients, compression
ultrasonography documented new DVT in 54 patients (all
had new noncompressible vein segments); ultrasonography
results were normal in 79 patients and were inconclusive in
33 patients.

Venous Thromboembolism on Follow-up

No patients were lost to 3-month follow-up. Two pa-
tients could not be reached directly (1 in the negative co-
hort and 1 with new DVT at study entry); in these cases,

Characteristic Patients
(n = 300)
Demographic characteristics
Mean age (range), y 55 (21-88)
Male, n (%) 167 (56)
Female, n (%) 133 (44)
Inpatients, n (%) 56 (19)
Outpatients, n (%) 244 (81)
Taking warfarin at presentation, n (%) 139 (46)
IVC filter, n (%) 22 (7)
Symptoms at presentation, n (%)
Swelling 246 (82)
Pain 249 (83)
Tenderness 248 (83)
Pain or tenderness or swelling 300 (100)
Clinical conditions, n (%)
Hospitalized in the previous 6 mo 98 (33)
Surgery in the previous 6 mo 57 (19)
Trauma to the legs in the previous 6 mo 43 (14)
Cancer 56 (19)
CHF 28 (9)
Immobilized in the previous month 27 (9)
Pregnancy in the previous year 8(3)
Family history of venous thromboembolism 69 (23)

Patients with Positive
p-Dimer Results

Patients with Negative
p-Dimer Results

(n=134) (n = 166)
51 (21-88) 58 (22-84)
64 (48) 103 (62)
70 (52) 63 (38)
13 (10) 43 (26)

121 (90) 123 (74)
75 (56) 64 (39)
10 (8) 12 (7)

110 (82) 136 (82)

111 (83) 138 (83)

111 (83) 137 (83)

134 (100) 166 (100)
38 (28) 60 (36)
21(16) 36 (22)
16 (12) 27 (16)
22 (16) 34 (20)

8 (6) 20 (12)

7 (5) 20 (12)

6 (4) 2(1)
32 (24) 37 (22)

* CHF = congestive heart failure; IVC = inferior vena cava.
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Table 2. Summary of Outcomes at 3 Months of Follow-up in
the Negative Cohort

Patients (n = 134)
[95% CII, n (%)

1 (0.75 [0.02-4.09])

Outcome

Confirmed venous thromboembolism
Suspected venous thromboembolism;

diagnostic testing inconclusive
Death

5(3.73)
1 (0.75 [0.02-4.09])

relatives who had seen the patients recently attested to their
good health.

Table 2 summarizes the outcomes on follow-up for 3
months in the negative cohort. Eleven patients in the neg-
ative cohort had suspected venous thromboembolism dur-
ing follow-up (Table 3). One of 134 patients had con-
firmed venous thromboembolism (0.75% [CI, 0.02% to
4.09%]). This patient was initially receiving warfarin ther-
apy at the time of presentation but discontinued it and had
pulmonary embolism 6 weeks later; a high-probability lung
scan confirmed the embolism. Of the remaining 10 pa-
tients, diagnostic testing excluded acute venous thrombo-
embolism in 4 patients, was inconclusive in 5 patients, and
was not performed in 1 patient. This latter patient was
taking warfarin (international normalized ratio, 3.5) at the
time of presentation at 61 days, and the physician decided
not to petform diagnostic testing. Subsequently, after com-
pletion of the 3-month follow-up (101 days after study
entry), the patient had new DVT, which was confirmed by
compression ultrasonography. This event occurred after
the predefined 3-month follow-up period; however, if it is
considered in the analysis, the incidence of confirmed ve-
nous thromboembolism is 1.5% (CI, 0.18% to 5.3%) (2

of 134 patients). Of the 11 patients in the negative cohort
with suspected venous thromboembolism during follow-
up, 7 were receiving warfarin treatment at the time of entry
into the study.

Venous thromboembolism confirmed by diagnostic
testing occurred in 4 (2.4%) of the 166 patients with pos-
itive D-dimer results at entry (1 with normal compression
ultrasonography results at study entry and 3 with DVT at
study entry).

Deaths on Follow-up

Six patients died during the study; 1 of these was in
the negative cohort. The patient in the negative cohort was
a 44-year-old man with a history of congenital venous hy-
poplasia, recurrent DVT, and hypercholesterolemia. At the
time of study entry, this patient was taking warfarin and
had an international normalized ratio of 2.0. He also had
been prescribed simvastatin but had not taken this medi-
cation for several weeks. Eight weeks after study entry, the
patient was found deceased at home. Autopsy was not per-
formed, and the death certificate listed the cause of death
as acute coronary insufficiency.

If the patient in the negative cohort who died in ad-
dition to the 5 patients with inconclusive diagnostic test
results (Table 3) and the 1 patient with recurrent leg
symptoms but no diagnostic testing (Figure) are all consid-
ered to have venous thromboembolism, the incidence of
new venous thromboembolism during follow-up for 3
months in the negative cohort would be 6.0% (CI, 2.6%
to 11.4%) (8 of 134 patients).

The causes of death in the 5 patients with positive
D-dimer results were acute myocardial infarction (6 days
after study entry), documented gram-negative sepsis (17

Table 3. Characteristics of Patients in the Negative Cohort with Suspected Recurrent Venous Thromboembolism during Follow-up*

Patient Study Time to Suspected Warfarin/INR at

New Risk Factor for Venous

7 days after study entry

Diagnostic Test Additional Anticoagulant

Number Event (Days after Time of Suspected Thromboembolism Resultst Therapy and Outcome#
Study Entry) Event
Suspected DVT
R147 7 No warfarin Hospitalization US normal None
RO86 12 No warfarin No new risk factor US inconclusive None
R100 28 No warfarin No new risk factor IPG normal None
R108 31 Warfarin/3.6 Uterine ablation procedure US inconclusive None
R152 38 No warfarin No new risk factor US normal None
RO57 52 Warfarin/no INR No new risk factor US inconclusive None
RO62 61 Warfarin/3.5 Nonadherence No testing done None
RO25 65 Warfarin/1.5 No new risk factor US inconclusive None
RO42 79 Warfarin/1.6 Fall on knees US inconclusive LMWH therapy while
restoring INR to a value
>2.0
Suspected PE
R123 16 No warfarin/1.2 Warfarin therapy withdrawn 72 h Lung scan; no new defects None
before study entry because of
bleeding
R228 43 No warfarin Warfarin therapy discontinued High-probability lung scan LMWH and warfarin

therapy

* DVT = deep venous thrombosis; INR = international normalized ratio; IPG = impedance plethysmography; LMWH = low-molecular-weight heparin; PE = pulmonary

embolism; US = ultrasonography.

T Inconclusive = abnormal with persistent noncompressibility in the same venous segments as the most recent previous ultrasonography report.
¥ None = no heparin or LMWH therapy was given, and there were no additional symptomatic thromboembolic events at 3 months.
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days after study entry), metastatic parotid cancer (11 weeks
after study entry), acute myelocytic leukemia (12 weeks after
study entry), and septicemia (9 weeks after study entry).

Discussion

In patients with suspected recurrent DVT, an auto-
mated assay for D-dimer, the STA-Liatest D-di, when used
alone, may provide a simple method for excluding acute
recurrent DVT. There was a low incidence (0.75% [CI,
0.02% to 4.09%]) of confirmed symptomatic venous
thromboembolism after 3 months of follow-up in patients
with a negative D-dimer result at presentation. The STA-
Liatest D-di assay result was negative at presentation in
45% of patients (CI, 39.0% to 50.5%), providing a high
clinical utility in avoiding the need for additional diagnos-
tic testing and heparin treatment. The cost to the third-
party payer for the STA-Liatest D-di assay is approximately
$20; ultrasonography usually costs more than $200.

The acceptable upper limit for the incidence of venous
thromboembolism on follow-up in patients with a negative
D-dimer test result remains a clinical judgment in the in-
dividual patient. The prognosis on follow-up in our pa-
tients with negative D-dimer test results is similar to the
prognosis of patients with negative results on combined
impedance plethysmography and fibrinogen leg scanning
(4); it is also similar to the prognosis of patients with neg-
ative venography results (23). We believe that the assay for
D-dimer is a useful addition to the physician’s options for
patients with suspected recurrent DVT when balanced
against the limitations and risks of the currently available
alternative diagnostic approaches and the risk of anticoag-
ulant therapy (26).

Wells and colleagues (27) used D-dimer in combina-
tion with a clinical model of pretest probability to with-
hold ultrasonography testing and anticoagulant treatment
in patients classified as unlikely to have DVT by the clin-
ical model. Most patients (82%) in that study (27) had
suspected first-episode venous thromboembolism. A his-
tory of DVT is a criterion in the clinical model that weighs
strongly against pretest classification as unlikely (27).
Therefore, according to the clinical model of Wells, many
patients with suspected recurrent DVT will not be classi-
fied as unlikely, and ultrasonography is still required for
these patients. In contrast, our study focused entirely on
patients with suspected recurrent DVT and used the D-
dimer test result to determine management without the
need for a clinical model of pretest probability.

Our study has several limitations. First, it was not pos-
sible to definitively exclude or confirm the presence of
acute recurrent venous thromboembolism on follow-up in
7 patients in the negative cohort. This represents a practi-
cal limitation of the available diagnostic methods and the
lack of a diagnostic reference standard for recurrent DVT.
Our study used state-of-the-art diagnostic methods. Even if
these 7 patients in the negative cohort are considered to be
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positive for venous thromboembolism, the incidence re-
mains low at 6.0% (8 of 134 patients). This incidence is
much lower than the expected 20% incidence of symptom-
atic recurrent thromboembolic events during the 3 months
after diagnosis of acute DVT for patients who received
ineffective treatment (18-20). Therefore, if many patients
in the negative cohort actually had DVT at study entry, we
would have expected a considerably higher incidence of
venous thromboembolism during the 3-month follow-up
period. Second, 56% of patients in the negative cohort
were receiving warfarin therapy at the time of presentation.
Again, this represents a practical reality for these patients
with a history of DVT. We chose to include patients re-
ceiving warfarin in order to make the findings generalizable
to clinical practice. It is possible that warfarin treatment
may have resulted in false-negative D-dimer test results.
Additional studies should be done to definitively determine
whether the validity of a negative D-dimer result for ex-
cluding acute recurrent DVT is influenced by warfarin an-
ticoagulation. Third, our results allow us to estimate the
incidence of symptomatic venous thromboembolism dur-
ing 3 months after a negative D-dimer result to range from
approximately 1% to 11%. Additional studies in more pa-
tients are required to provide a more precise estimate of the
true incidence. Finally, our study was done at an academic
health center, and the generalizability of our results to
other clinical settings requires additional evaluation.

In conclusion, the automated assay for D-dimer, STA-
Liatest D-di, seems to provide a simple method with high
clinical utility for excluding acute recurrent DVT in pa-
tients in whom this diagnosis is suspected.
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