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Essentials

Abstract

Introduction: Whether statin use after first venous thrombosis reduces the risk of
recurrence is uncertain. Therefore, we aimed to examine the risk of recurrent venous
thrombosis in statin users vs non-users.

Methods: Patients with a first venous thrombosis were recruited from the MEGA follow-
up study. Information on statin use was obtained by linkage to the Dutch Foundation for
Pharmaceutical Statistics register. Linkage was successful in 54% of all patients (n = 2,547).
Cox-regression models with statin-exposure as a time-dependent co-variate were used to
estimate hazard ratios (HR) with 95% confidence intervals (Cl 95) for recurrence.

Results: Statin therapy was continued in 153 (6.0%) patients and initiated in 233 (9.1%)
patients during a median follow-up of 5.7 years. There were 367 recurrent venous throm-
botic events, of which 32 occurred among statin users. Incident statin use was associated
with 22% reduced risk of recurrence after multivariable adjustments (HR 0.78, Cl 95:
0.46-1.31), and 13% reduced risk after propensity score adjustment (HR 0.87, Cl 95: 0.52-
1.47). Statin use seemed not to have an effect on recurrence in patients with an unpro-
voked first event (multivariable HR 1.03, Cl 95: 0.54-1.98), but the statistical power was
low due to few events and the results must be interpreted with caution. In general, the risk
estimates were slightly attenuated when prevalent users were included in the analyses.
Conclusion: Our findings suggest that statins may have a modest decreasing effect on
the risk of recurrent venous thrombosis. While we took care to minimize bias and

confounding, the causality of the association is still unsettled.
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o Whether statin use after first venous thrombosis reduces the risk of recurrence is uncertain.

o We examined the risk of recurrent venous thrombosis in statin users versus non-users.

o Incident statin use was associated with a 22% reduced risk of recurrence.

e Statins may have a modest decreasing effect on the risk of recurrent venous thrombosis.
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1 | INTRODUCTION

Venous thrombosis (ie, deep vein thrombosis (DVT) and pulmonary embo-
lism) is a common, serious disorder with potentially fatal outcome. The
rate of recurrence in patients with a first venous thrombosis is approx-
imately 3-5% per year, and the 30-day mortality rate is around 6%.?
Currently, the only effective strategy to prevent recurrent venous throm-
bosis is to continue anticoagulation indefinitely. However, treatment with
anticoagulants carries a risk of major bleeding complications, and new
treatment modalities with a better benefit-harm relationship are needed
for long-term secondary prevention of recurrent venous thrombosis.
The observed association between venous and arterial thrombosis
led to the hypothesis that pharmacological interventions that decrease
the risk of arterial thrombosis would also decrease the risk of venous
thrombosis.>* Statins are efficient drugs used in primary and second-
ary prevention of arterial thrombosis.>® Recent studies, including ran-
domized trials, have reported that statin use may be associated with
up to 40% reduced risk of first venous thrombosis,” which association
seemed dependent on the type of statin and the clinical features of the
population studied.®? The clinical utility of statins in primary prevention
of venous thrombosis will be low, since the small absolute benefit of
statin treatment is likely to be counteracted by similar or even more

510 or rhabdomyolysis.*!

harmful side-effects, such as incident diabetes
However, the net benefit of statins may be higher in high-risk groups,
such as patients after a first venous thrombosis, and therefore, statins
may potentially be useful in secondary prevention of venous thrombosis.
A few observational studies have tried to assess the impact of statin
use on recurrent venous thrombosis, with diverging results. Biere-Rafi
et al. reported a 50% reduced risk of recurrent pulmonary embolism in
statin users compared with non-users.'? Moreover, a 26% lower risk
of recurrent venous thrombosis was found in a Danish registry-based
study,13 and a 17% lower risk of recurrence was reported among inci-
dent statin users vs non-users.** In contrast, Delluc et al. reported no
association between statin intake and recurrent venous thrombosis.®
Several methodological aspects of these studies warrant consideration,
such as the selection of comparison groups, low statistical power, lack of
information on important confounders, and particularly that the major-
ity of the studies did not distinguish between incident and prevalent
statin use which may have introduced “incidence/prevalence bias*¢
Since the role of statins in the prevention of venous thrombosis
remains unclear, we set out to determine the association between
statin use (both incident and prevalent use) and the risk of recurrent
venous thrombosis in a follow-up study of patients who had previ-
ously participated in a large population-based case-control study into
risk factors for a first venous thrombotic event. Detailed clinical infor-
mation was available for each individual, which facilitated control for

confounding.

2 | METHODS

Patients were recruited from the Multiple Environmental and Genetic

Assessment of risk factors for venous thrombosis (MEGA) study.17'18
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In MEGA, patients with a first, objectively confirmed episode of
venous thrombosis were recruited from 6 anticoagulation clinics in
the Netherlands between March 1999 and September 2004, and
86% of the eligible patients participated. Only patients aged older
than 18 years and younger than 70 years were included. In the
Netherlands, patients with a thrombotic event are treated at anticoag-
ulation clinics, which are regionally organized. Therefore, all patients
living in a certain area are monitored and followed-up by the same
clinic, irrespective of the hospital they were admitted to or the phy-
sician who started the treatment, allowing population-based studies.
Patients with a deep vein thrombosis of the leg, pulmonary embolism,
or both were included, and patients with an upper extremity venous
thrombosis were excluded. A total of 4,956 patients were eligible for
the follow-up study. Of these, 225 indicated that they did not want
to participate in a follow-up study, and were therefore excluded
(Figure 1). The study was approved by the medical ethics committee
of the Leiden University Medical Center and all participants gave their
written informed consent.

2.1 | Initial questionnaire (baseline characteristics)

Participants were asked to fill in a standardized questionnaire within
a few weeks after enrollment in the study. The date of enrollment
was defined as the date of first venous thrombosis. The question-
naire provided information on atherosclerotic diseases, body weight

and height, smoking status, physical activity, and provoking factors

Subjects eligible for follow-up
(from MEGA case-control study)

n = 4956
No
consent to
follow-up
n =225
h ¥ 4

Eligible for linkage to SFK

n=4731
Not
uniquely
linked to
SFK
registry
n=2184

h V.4

Uniquely linked to SFK
n = 2547

FIGURE 1 Flowchart of study inclusion and linkage to pharmacy
database (SFK)
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for venous thrombosis. Provoking factors were defined as recent
(within 3 months prior to the index date) leg injury, surgery, preg-
nancy, or immobilization (plaster cast, bedridden at home, hospitali-
zation), long-distance travel by air, train, bus, or car in the 8 weeks
before the index date, estrogen use (oral contraceptives or hormonal
replacement therapy) at time of enrollment, and diagnosis of malig-
nancy within 5 years before or within 6 months after enrollment.
Atherosclerotic disease was defined as a history of ischemic stroke
or myocardial infarction. Body mass index (BMI) was calculated by
dividing weight (kg) by height squared (m?). Smokers were divided in
current, previous, and never smokers. Patients who participated in
sports activities at least once a week were considered to be physi-
cally active. All other participants were considered to be physically

inactive.'?

2.2 | Exposure to statins and other medications

Information on statin use at time of enrollment and during follow-up
was obtained by linkage to the Dutch Foundation for Pharmaceutical
Statistics (SFK) registry. The SFK gathers its data from a panel of non-
hospital based pharmacies, covering more than 95% of the community
pharmacies in The Netherlands. The SFK does not contain a unique
person identification number, and therefore, linkage was based on a
combination of age, sex, 4-digit postal code, and vitamin K antago-
nist use within the first month after the initial venous thrombosis.
Individuals who could be uniquely identified by these criteria were
included in our study, ie, patients with information leading to the iden-
tification of more than one person (eg, individuals of the same age
and sex, who were living in the same postal code region, and had a
prescription of vitamin K antagonists within the relevant time frame)
or to nobody at all (eg, immigrants, visitors) were excluded. In addition,
SFK does not gather data from hospital pharmacies. Therefore, if the
first month (or longer) of vitamin K antagonist treatment was received
by the patient through the hospital pharmacy, these patients could
not be linked to the SFK. In total, 2,547 patients (53.8%) of the eligible
MEGA patients were uniquely identified this way.

The SFK provided information on an individual's prescriptions
from community pharmacies in the period January 1999 through
December 2008. The information included prescription date, type of
drug (generic name and Anatomical Therapeutic Chemical [ATC] clas-
sification), amount, and defined daily dosage (DDD). Periods of statin
use were defined as series of subsequent prescriptions of either plain
statins (ATC code C10AA) or combined preparations (ATC C10BA,
C10BX). Treatment was considered to be continued when a new pre-
scription was given within 6 months after the previous prescription. If

the gap was longer, a new treatment period was assumed.

2.3 | Assessment of recurrent venous thrombosis

Information about potential recurrences was retrieved from the anti-
coagulation clinics and from the patients themselves. Questionnaires
about recurrent events were sent by mail between June 2008 and
July 2009 to all patients known to be alive. During the same period,

information on possible recurrences of all patients was obtained from
the anticoagulation clinic where they were initially included for their
first event and in case they moved house, at the clinic near their new
address. For all potential recurrences derived from the questionnaire,
anticoagulation clinic or both, discharge letters were requested from
the clinician who diagnosed the recurrence according to the patient
and/or the clinic. The reported recurrences were classified into certain
and uncertain recurrences using a clinical decision rule as described

elsewhere.?°

2.4 | Statistical analysis

Observation time was calculated as the time at risk from the date of
the first venous thrombotic event to the end of follow-up. The end
of follow-up was defined as the date of recurrence, date of death or
emigration, or the date of filling in the short questionnaire. If a patient
did not respond to the questionnaire or phone interview, they were
censored from the last date we knew them to be recurrence-free (e,
last visit to the anticoagulation clinic or last moment the patient was
known to be recurrence-free from information of the MEGA case-
control study. The analyses were limited to certain recurrent events
only, and patients with uncertain recurrent events were censored at
that time.

Statistical analyses were performed with STATA version 13.0
(Stata Corporation, College Station, TX, USA). Crude incidence rates
(IR) of recurrent venous thrombosis were calculated and expressed
as number of events per 1,000 person-years at risk. Cox proportional
hazard regression models were used to obtain hazard ratios (HR) for
recurrence with 95% confidence intervals (Cl). Two analyses were
conducted. First, an analysis in which prevalent and incident statin
users were combined, and in which statin treatment was entered in
the model as a time-varying covariable.?! This analysis should give a
similar estimate of a statin effect to that obtained by an incident-user
analysis when the effect is relatively constant over time??; however,
whether statin’s effects on thrombosis risk vary with time is unclear.
To test the assumption of a constant effect of statin use to thrombosis
risk, we therefore performed a second analysis that was restricted to
new users only.

Adjustments for confounding were conducted using 2 different
approaches: (1) a multivariable model that included age, sex, body
mass index and smoking, and (2) a propensity score model. In contrast
to standard adjustment techniques, where usually confounders that
are thought to be related to both exposure (statin use) and outcome
(recurrent thrombosis) are included in the model, selection of variables
in a propensity score includes both confounders and those that are
thought to be related to the outcome only.?® Therefore, the propen-
sity score included the aforementioned confounders and also physical
inactivity, history of CVD, cancer, factor V Leiden, and blood group
non-O. The propensity score was calculated by a probit regression
model using the “pscore” program in STATA. The derived propensity
scores were divided into 5 blocks, and the balancing properties within
categories were satisfied. The propensity scores were used in the anal-
yses as an adjusting covariable.
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In a second separate analysis, we estimated the risk of recurrence
in statin vs non-statin users when follow-up time was calculated from

the date of withdrawal of anticoagulant treatment.

3 | RESULTS

In total, 2,547 (53.8%) MEGA patients with a first venous thrombosis
were uniquely linked to the SFK registry (Figure 1). Baseline charac-
teristics did not differ between those who were and were not linked
(Table 1), which indicates a low likelihood of selection bias in the link-
age process.

During a total of 12 622 person-years of follow-up (median fol-
low-up time 5.7 years), statin therapy was continued in 153 (6.0%) and
newly initiated in 233 (9.1%) of the 2,547 patients. Baseline charac-
teristic of patients who did and did not start to use statins during fol-
low-up are presented in Table 2. Statin starters were older and more
frequently men, more overweight and obese, and a higher proportion
had a history of arterial thrombosis than those who did not use statins.
Moreover, the proportion of patients with a first unprovoked event and
the proportion with a first pulmonary embolism were higher among
those who started to use statins than among those who did not.

There were 367 recurrent venous thrombotic events (overall crude
incidence rate: 2.9, Cl 95: 2.6-3.2 per 100 person-years), of which 32
occurred in prevalent plus new statin users, and 16 occurred among
new-statin users (Table 3). The HR of venous thrombosis recurrence in
incident statin users compared with non-users was 0.76 (Cl 95: 0.46-
1.26) after adjustments for age and sex. After further adjustments for
body mass index and smoking, the HR was 0.78 (Cl 95: 0.46-1.31),
and it became 0.87 (ClI 95: 0.52-1.47) when propensity scores were
taken into account. Statin use was associated with a HR of 1.04 (ClI
95: 0.54-2.00) in patients with an unprovoked first event (HR), and
with a HR of 0.64 (Cl 95: 0.27-1.58) in those with a provoked first
event after adjustment for propensity score. The association was lim-
ited to patients with a first deep vein thrombosis in whom statin use
was associated with a 25% reduced risk of recurrence (propensity
adjusted HR 0.75, Cl 95: 0.33-1.71). In patients with a first pulmonary
embolism the propensity adjusted HR was 1.00 (Cl 95: 0.50-1.98).
In general, the risk estimates were attenuated when prevalent users
were also included in the analyses (Table 3). The risk estimates did not
materially change when follow-up was restricted to the time after anti-
coagulation withdrawal (Table S1).

4 | DISCUSSION

Statin use appeared to be associated with a reduced risk of recur-
rent venous thrombosis, but not in patients with a first unprovoked
event or in patients with a first pulmonary embolism. However, the
confidence intervals were wide due to limited study power, and our
findings should therefore be interpreted with caution.

Previous studies on the association between statin use and risk
of venous thrombosis recurrence have reported somewhat diverging

1 _W ILEY
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TABLE 1 Baseline characteristics of participants who were and
were not detected by linkage to the Foundation for Pharmaceutical
Statistics (SFK) database. Values are means with standard deviations
in brackets, or numbers with percentages in brackets

Patients linked  Missing patients

to the SFK (not detected
database by SFK linkage)
General characteristics
Patients, n (%) 2547 (53.8) 2184 (46.2)
Age (years) 0(12) 46 (14)
Sex (% women) 1350 (53.0) 1217 (55.7)
BMI 23.5(4.4) 23.2(4.2)
Overweight 597 (23.4) 467 (21.4)
Obesity 147 (5.8) 113(5.2)
Missing BMI 275 (10.8) 215(9.8)
Smoking
Current 756 (29.7) 769 (35.2)
Former 756 (29.7) 554 (25.4)
Never 779 (30.6) 689 (31.5)
Missing smoking 256 (10.1) 172 (7.9)
Physical inactivity 1335 (52.4) 1181 (54.1)
Missing inactivity 235(9.2) 156 (7.1)
Myocardial infarction® 37 (1.5 32 (1.5)
Ischemic Stroke/TIA? 43 (1.7) 44 (2.0)
Total cholesterol (mmol/L) 5.68 (1.16) 5.57 (1.08)
Triglycerides (mmol/L) 1.65 (0.94) 1.58 (0.88)
HDL cholesterol (mmol/L) 1.32(0.39) 1.30(0.36)
Genetic risk factors
Blood group non-O 1590 (62.4) 1323 (60.6)
Missing blood group 329 (12.9) 314 (14.4)
Factor V Leiden 344 (13.5) 308 (14.1)
Missing factor V Leiden 323(12.7) 308 (14.1)
First VT characteristics
Deep vein thrombosis 1490 (58.5) 1257 (57.6)
Pulmonary embolism 826 (32.4) 723 (33.1)
DVT+PE 231(9.1) 204 (9.3)
Unprovoked first event 740 (29.9) 553 (26.0)
Provoked first event 1735 (70.1) 1571 (74.0)
Surgery/trauma/ 1298 (51.0) 1143 (52.3)
immobilization
Malignancy 247 (9.7) 179 (8.2)
Estrogen use 663 (26.0) 687 (31.5)
Pregnancy/puerperium 86 (3.4) 87 (4.0)

@History of self-reported myocardial infarction or ischemic stroke/TIA.

results. A French study of 432 patients with a first unprovoked venous
thrombosis, followed for a median of 29.5 months, found no associa-
tion between statin use and risk of recurrence.’® In contrast, a Dutch
register-based study of 3,093 patients hospitalized for pulmonary

embolism followed for a median of 4 years found that statin use was
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Prevalent + new

Non-statin users statin users

General characteristics

Patients (n) 2161 (90.3) 386 (15.2)
Age (years) 9(12) 56 (9)
Sex (% women) 1182 (54.7) 168 (43.5)
Overweight 761 (35.3) 175 (45.3)
Obesity 394 (18.2) 86 (22.2)
Current smoking 647 (29.9) 109 (28.2)
Physical inactivity 1118 (51.7) 217 (56.2)
History of arterial 1(1.4) 47 (12.1)
thrombosis
Genetic risk factors
Blood group non-O 1354 (62.7) 236 (61.1)
Factor V Leiden 290 (13.4) 54 (14.0)
First VT characteristics
Deep vein thrombosis 1297 (60.0) 193 (50.0)
Pulmonary embolism 864 (40.0) 193 (50.0)
Unprovoked first event 594 (27.5) 146 (37.8)
Provoked first event 1505 (69.6) 230 (59.6)
Surgery/trauma/ 1109 (51.3) 189 (50.0)
immobilization

Malignancy 215(9.9) 32(8.3)
Estrogen use 617 (28.6) 46 (11.9)
Pregnancy/puerperium 84 (3.9) 2(0.5)

VT, venous thrombosis.

TABLE 2 Baseline characteristics of
patients who did and did not use statins
during follow up. Values are means with
standard deviations in brackets, or
numbers with percentages in brackets

New statin users

143 (61.4)
32(13.7)

115 (49.4)
118 (50.6)

88 (37.8)
140 (60.1)
130 (48.5)

12(5.2)
31(13.4)
2(0.9)

Prevalent statin users denotes those who used statins at baseline. New statin users denotes those who

started using statins for the first time during follow-up.

associated with 50% reduction of recurrent pulmonary embolism.*? A
register-based study from Denmark, which included 44,330 patients
with venous thrombosis followed for a median of 3 years, found that
prevalent statin use was associated with a 26% reduced risk of venous
thrombosis.® In this study, statin use appeared to have more influ-
ence on the risk of recurrent DVT (34% reduced risk), while the risk
of recurrent pulmonary embolism was only modestly reduced (13%).1°
Another publication based on Danish registry data, showed that the
adjusted hazard ratio for recurrent venous thrombosis was 0.83 (Cl
95:0.45-1.52) in incident statin users vs non-users.™ In a recent study
from the US, Smith and colleagues reported that statin users had 26%
lower risk of recurrence than non-users, and that the effect was stron-
ger among patients without previous CVD (38%).%*

Even though randomized clinical trials are the preferred strategy to
determine effectiveness and safety of drug interventions, much infor-
mation can be derived from observational studies. However, in order
to get the most valid results, observational studies should attempt to
mimic clinical trials. In our study, the underlying research question at
hand was “should patients with a first venous thrombosis start using
statins to prevent recurrence?” Because of this, we conducted our
analyses both with patients who were already using statins at baseline

and in analyses restricted to those who started statins. Most previous

studies on statin use and recurrent venous thrombosis included both
prevalent and incident statin users.'>"*> Prevalent users have by defi-
nition responded and survived treatment without major side-effects.
Therefore, if statin reduces the risk of venous thrombosis, the group of
prevalent users will be enriched with healthier patients, and inclusion
of prevalent users will introduce a selection bias that is likely to overes-
timate a possible protective effect.'® Moreover, since confounders are
measured after treatment initiation in prevalent users, residual con-
founding will bias the results when the treatment affects these con-
founders.?> Contrary to this, we found that the risk estimates pointed
towards a stronger association in subjects who started statins than in
those who were already on statins (prevalent users). Our study popu-
lation consisted of relatively young subjects (18-70 years), and since
the guidelines for prescribing statins differs with regards to age,? use
of statins in this young population may not necessarily reflect healthy
users in the same way as in the elderly. Moreover, prevalent users

have reached the thrombosis threshold?’

and developed a first venous
thrombosis despite the fact that they were using statins, and could
therefore be more likely to get a recurrence when on statins. Our find-
ings are supported by the study by Smith et al.,>* who also reported
a stronger association when the analyses were restricted to incident

statin users.
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TABLE 3 Risk of recurrent venous thrombosis by use of statins

PY Events

Venous thrombosis

No use 11551 335

Prevalent + new use 1071 32

New use 603 16
Deep vein thrombosis

No use 6700 207

Prevalent + new use 530 17

New use 290 7
Pulmonary embolism

No use 4851 128

Prevalent + new use 541 15

New use 313 9
Unprovoked

No use 3222 145

Prevalent + new use 423 17

New use 242 11
Provoked

No use 8094 182

Prevalent + new use 611 14

New use 349 5

Age and sex adjusted

research and practice
in thrombosis and haemostasis™

Multivariable adjusted

HR (95% ClI)

1 (reference)
0.86 (0.60-1.25)
0.76 (0.46-1.26)

1 (reference)
0.90 (0.55-1.48)
0.70(0.33-1.49)

1 (reference)
0.86 (0.49-1.47)
0.85 (0.43-1.69)

1 (reference)
0.92(0.55-1.53)
1.04 (0.56-1.92)

1 (reference)
0.79 (0.45-1.37)
0.50 (0.20-1.21)

HR (95% CI)

1 (reference)
0.89 (0.61-1.30)
0.78 (0.46-1.31)

1 (reference)
0.89 (0.52-1.51)
0.66 (0.29-1.48)

1 (reference)
0.91(0.52-1.56)
0.91 (0.46-1.80)

1 (reference)
0.96 (0.57-1.63)
1.03 (0.54-1.98)

1 (reference)
0.77 (0.43-1.36)
0.53(0.22-1.29)

rpth | |sth-wiLey-2

Propensity
score adjusted

HR (95% ClI)

1 (reference)
0.92(0.62-1.35)
0.87 (0.52-1.47)

1 (reference)
0.91(0.52-1.57)
0.75(0.33-1.71)

1 (reference)
0.96 (0.55-1.66)
1.00 (0.50-1.98)

1 (reference)
0.93(0.55-1.57)
1.04 (0.54-2.00)

1 (reference)
0.89 (0.50-1.58)
0.64 (0.27-1.58)

Cl, confidence interval; HR, hazard ratio; PY, person years; Multivariable model: age, sex, body mass index and smoking.

The previous studies on statins and venous thrombosis recurrence
showed diverging results. Some of these differences may be explained
by differences in study design and study population. The most pro-
nounced protective effect of statin use was found in the Dutch study
of patients hospitalized for pulmonary embolism,'? which contrasts
our finding of no apparent association between statins and pulmo-
nary embolism. In addition to including prevalent statin users, which
may have overestimated the positive effect in this study, the patients
were censored after their last prescription.’? The latter indicates that
patients for whom medications were no longer collected from a com-
munity pharmacy (ie, the healthier or perhaps terminally ill patients)
were censored during follow-up. Since statin users use a prescrip-
tion drug by definition, it is likely that more non-statin users were
removed from the study, and this may have introduced selection bias
that obscured the true effect. Although our results on statin use were
insufficiently powered to draw definite conclusions, the risk estimates
obtained for incident users in our study are similar to those of the large
Danish registry-based studies,'®'* and the studies from the US?* and
Canada.?® The study by Delluc et al.® included patients with unpro-
voked venous thrombosis only, and found no association between
statin use and risk of recurrence (HR: 1.02). When we restricted our
analyses to those with unprovoked venous thrombosis, we found

similar results. In contrast, the Danish study®* reported a lower risk

of recurrence among statin users regardless of the unprovoked/pro-
voked nature of the first event. We found that statin use potentially
protected against recurrence in patients with a first provoked venous
thrombosis. The characteristics of the provoking factors related to the
first event may have played a role in this finding, since for instance
cancer patients, who have the highest risk of recurrence, could be less
likely to start using statins.

The issue of statistical power is of critical importance for proper
interpretation of risk estimates. So, although our results were insuffi-
ciently powered, based on the point estimates and confidence inter-
vals from the Cox-regression analyses, we cannot rule out the possi-
bility of a modestly reduced risk of venous thrombosis associated with
statin use. Furthermore, our study did not have sufficient statistical
power to investigate types of statins and the impact of the size of
the daily dosage. A strength of our study was the detailed baseline
information on potential confounders such as body mass index, smok-
ing, physical activity, history of co-morbidities, and blood group, and
we could adjust for these in the multivariable and propensity score
models. Unfortunately, we did not have information on cardiovascular
events during follow-up, and could therefore not investigate or adjust
for this potential confounding.

In conclusion, our findings suggest that statins may at most have

a modest effect on risk of recurrent venous thrombosis. Although
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the confidence intervals were wide, the point estimates indicated no
association between statin use and risk of recurrence in those with
an unprovoked first event or those with a first pulmonary embolism.
This latter finding sheds doubt on the existence of a true association
between statin use and the risk of recurrent thrombosis. A large meta-
analysis of venous thrombosis cohorts is warranted to further investi-
gate the association between incident statin use and risk of recurrent

venous thrombosis.
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