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The influence of prothrombotic laboratory abnormalities
on the risk of recurrent venous thrombosis

Venous thrombosis (VT) is a disease that occurs in approximately 1-2 per
1000 persons per year [1]. Despite an appropriate treatment, up to one
quarter of patients with VT will experience a recurrent event within the
subsequent 5 years [2]. It has been recognized that the presence of a transient
or reversible provoked risk factor at the time of VT is associated with a
decreased risk of recurrence after stopping anticoagulant therapy [3].
Therefore, a relatively short period of anticoagulant treatment with vitamin
K antagonists is advised for those with clear provoking risk factors for VT,
such as oral contraceptive use, hospitalization, or surgery [4]. However,
approximately 30%-50% of events occur without association with a
provoking risk factor. Since the risk for recurrent VT is higher when the first
event is unprovoked, such patients may need indefinite anticoagulant
treatment. This approach could, however, lead to major side effects such as
severe bleeding [5]. The challenge, therefore, is to identify patient groups
who suffered an unprovoked event and still have a low risk of recurrence.
These patients might benefit of anticoagulants for a fixed (shorter) time.

Since prothrombotic alterations can be demonstrated in at least 50% of
patients with VT [6], testing patients with a first VT has gained great
interest. Potential advances of testing patients might be the chance to
elucidate the cause of the thrombosis and to track unaffected family
members. However, there are also potential disadvantages. Although the
presence of prothrombotic alterations is currently considered a weak
predictor of recurrence in patients with a first episode of VT, [3,7,8] these
results were mostly obtained in patients with either provoked and
unprovoked first VT. Whether prothrombotic alterations have a predictive
value for recurrence in patients who had a first unprovoked event is less well
studied. Furthermore, most studies that were published on this issue [7,9],
measured prothrombotic laboratory abnormalities (such as levels of factor
VIII or homocysteine) only once, increasing the chance of a false positive
(high) value and dilution of risk estimates.

We performed a prospective cohort study to assess the risk of recurrence in
patients with provoked and unprovoked first VT, related to the presence or
absence of prothrombotic alterations. In addition, these abnormalities were
only considered present when they were confirmed in at least two
consecutive measurements.

The subjects of the cohort and definitions of the study were described
previously [10]. Briefly, subjects were patients with one previous venous
thrombotic event followed from April 2000 to July 2011 at the University
Hospital of Universidade Federal de Minas Gerais and at Hematoldgica, a
specialized medical center in Hematology, Belo Horizonte, Brazil. All
patients were attended by the same clinician (i.e. DDR) Patients were
referred from anywhere in the State of Minas Gerais by their doctors who
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looked after them during the first episode of VT. There was no control over
these referrals. Patients were included consecutively, but certainly they were
not consecutive patients with thrombosis in the State. Throughout the study,
patients’ data were collected using a standardized form with questions
related to first and recurrent VT. Venous thrombosis (either first or
recurrent) was defined as provoked if it had occurred at or within 3 months
after exposure to exogenous risk factors including surgery (with more than
30 minutes of duration), trauma leading to hospitalization, immobilization
for more than 3 days (hospitalization for clinical reasons), limb
immobilization in a plaster cast for more than 7 days, pregnancy, post-
delivery period (2 months), the use of oral contraceptives or hormonal
replacement therapy (at the time of thrombosis), presence of autoimmune
diseases, or active malignancy. In the absence of these risk factors, venous
thrombosis was classified as unprovoked. Despite efforts to follow-up all
included patients, 42 patients (10%) were only seen at the time of enrolment.
These patients were excluded from the analysis, which resulted in 378
eligible patients. All but 62 patients who had incomplete follow-up (16%)
were contacted by phone or had a clinical evaluation at July 1% 2011. The
last consultation of the 62 patients with incomplete follow-up was between
09.03.2005 and 30.03.2011 (2 in 2011, 41 in 2010, 7 in 2009, 5 in 2008, 5 in
2007 and 1 in 2005). At that moment they were questioned about recurrent
VT and included in the analysis up to this date. Recurrence was considered
established if it was demonstrated by objective techniques at another site
than the first event, or at the same site if previously repeated tests showed no
residual venous thrombosis. If the recurrence of DVT was at the same site
and we had not previously repeated tests to analyze if there was residual
venous thrombosis, we only considered recurrence when the compressive
ultrasound showed new thrombus formation together with clinical symptoms
that were absent previously. Only the objectively demonstrated PE was
considered a recurrence. If these criteria were not fulfilled, anticoagulant
treatment was withheld and the event was not classified as a recurrent
venous thrombosis. We had access to all discharge letters. Laboratory test
information was available for factor VIII activity, homocysteine, factor V
Leiden, (rs6025), prothrombin G20210A (rs1799963) and blood group. We
analysed these risk factors individually and grouped. We considered high
factor VIII as levels > 150 IU/dL in two occasions after at least three months
apart. Similarly a high level of homocysteine (> 20 pmol/L) was only
considered when confirmed in a subsequent testing. All eligible patients for
this study provided written informed consent, and the study was approved by
the local ethical committee. Observation time started after vitamin K
antagonists were withdrawn and ended at time of recurrence or at the last
consultation. Incidence rates of recurrent thrombotic events were calculated
as the number of events over the accumulated observation time in different
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groups of patients with specific prothrombotic alterations. The incidence rate
ratio was calculated and patients without prothrombotic alterations were
considered as the reference group. Incidences and 95% confidence intervals
(95% CI) were calculated under the Poisson distribution assumption.

Statistical analyses were performed using SPSS software, version 17.0
(SPSS Inc., Chicago ILL).

The study cohort included 378 patients; 291 (77%) were women, 253 (67%)
had a provoked VT, the median age at time of the first event was 36 years,
109 (29%) had a distal VT, 175 (46%) had a proximal VT, 71 (19%) had a
PE and 22 (6%) had DVT and PE (these patients were analyzed in the PE
group). The total follow-up was 1573 person-years, for a median follow-up
of 43 months. Recurrent VT occurred in 35 (9%) patients, for an incidence
of 22 per 1000 person-years. The median age at recurrence was 49 years. At
a median of 7 months after their initial first event, patients were consulted by
one physician (DDR). Only two patients died during the follow up and the
causes were not related to VT. In patients with elevated factor VIIL, 5 (11%)
out of 47 had a second event of VT. Recurrence was also identified in 1
(8%) out of 13 with high levels of homocysteine. The presence of factor V
Leiden or prothrombin 20210A mutation were associated with VT
recurrence in 2 (5%) out of 37 and 3 (15%) out of 20, respectively. Among
the 190 patients with blood group non O 19 (10%) had a second event of VT
(Table 1). The broad confidence interval of some groups reflects the small
numbers. Despite this, the relative risk estimates are approximately 1 for all
comparisons showing no association between VT recurrence risk and
prothrombotic laboratory abnormalities (Table 1). A stratified analysis
showed no increase in the risk for VT recurrence by sex and for patients with
a provoked first event. However, in patients with an unprovoked first event
there was a 4-fold increase in the recurrence risk in those with abnormal
prothrombotic tests, albeit again with wide confidence intervals.

It has been suggested that the identification of prothrombotic abnormalities
could lead to reduced VT recurrence due to changes in clinical management,
such as prolongation of initial anticoagulant treatment or intensified
prophylaxis during high-risk situations. However, no different recurrence
risk was found when tested patients were compared with patients who were
not tested [11]. Despite a slightly different study question, the presence of
prothrombotic abnormalities did not increase the risk for recurrence in our
study, corroborating the findings of Coppens et al and others [11]. However,
these latter studies did not stratify on type of first event (if provoked or
unprovoked). In the present study, we observed that patients with a first
unprovoked event and prothrombotic abnormalities had a 4.4-fold increased
risk of recurrence. Although numbers were small, and therefore a chance
result cannot be ruled out, this finding can be supported by taking the
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thrombosis potential model into account [12]. Unprovoked events are those
events of which we do not know the underlying cause. However, there may
be several reasons why patients with unprovoked thrombosis had their event.
If these reasons were in some part transient, such as an infection [13], or a
flare of inflammatory bowel disease [14], and in some part chronic (e.g.,
prothrombotic abnormalities), one would expect the risk of recurrence to be
increased in patients with prothrombotic abnormalities. In this case, the
thrombosis potential in the latter (chronic causes) is not altered after the first
event, but the thrombosis potential in the former group (transient causes)
significantly drops after the first event. These patients will have a lower risk
for recurrence than those with lasting prothrombotic abnormalities [12].

Our study has limitations including small sample size and the selection of
referred patients, as our Hospital is a tertiary care center. Patients were on
average nearly 30 years younger than the average age of first VT in the
community [15]. In addition, only 0.5% of 378 patients died during follow-
up, but as 16% of patients were lost to follow up, it is likely that at least
some of these patients died, possibly due to thrombosis. However, because
thrombophilia is not associated with a reduced life expectancy in previous
studies [16,17], it is not likely that mortality of patients who were lost to
follow-up biased our results.

We conclude from our study that thrombophilia testing in all patients with a
first VT is neither clinically feasible nor useful. Future studies are required to
further elucidate if patients with a first unprovoked event and a negative result
for prothrombotic abnormalities are at reduced risk for VT recurrence and
could, therefore, benefit from a shorter period of anticoagulant treatment.
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Table 1: Risk for venous thrombosis recurrence in subgroups based on laboratory findings

Number Patients IR per 100 PY IRRatio
(%) with VT (95% CI) (95% CI)
recurrence (%)

Thrombophilia
Factor VIlIc

Normal 293(86) 27(8) 1.98 (1.31-2.88)  Reference

Elevated (>150%) 47(14) 5(1) 2.82(0.92-6.59) 1.4 (0.6-3.7)
Homocysteine

Normal 340(96) 31(9) 2.03 (1.38-2.88)  Reference

Elevated (>20 mMol/L) ~ 13(4) 1(0.3) 2.13(0.05-11.85) 1.1 (0.1-7.7)
Factor V Leiden

Wild type 329(90) 31(9) 2.20 (1.50-3.13)  Reference

Heterozygote 37(10) 2(0.5) 1.04 (0.13-3.76) 0.5 (0.1-2.0)
Protrombin mutation

Wild type 337(94) 29(8) 1.92 (1.29-2.76)  Reference

Heterozygote 20(6) 3(0.8) 4.41 (0.91-12.89) 2.3 (0.7-7.5)
Blood group

0 T1(2T7) 5(2) 1.62 (0.53-3.79)  Reference

Non-O 190(73) 19(8) 2.27(1.37-3.55) 1.4 (0.5-3.7)
All thrombophilia

No 52(19) 3(6) 1.31 (0.28-4.00)  Reference

Any i 224(81) 22(10) 2.27(1.41-3.42) 1.6 (0.5-5.5)

1 Presence of at least one of the following: high factor VIII or homocysteine, presence of factor V Leiden
or prothrombin mutation and blood group non-O

IR denotes, incidence rate; PY, patient years; CI, confidence interval; VT, venous thrombosis
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