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ABSTRACT We aimed to assess the risk of recurrent venous thromboembolism (VTE) in patients with
chronic obstructive pulmonary disease (COPD) following cessation of anticoagulation therapy.

In a prospective cohort of 1468 patients with a documented episode of VTE, followed for up to 5 years
after cessation of anticoagulation therapy, the diagnosis of COPD was confirmed in 136. The main
outcome was recurrent VTE. The secondary outcome was overall mortality. Univariate and multivariate
analyses were performed to identify the risk factors of recurrence.

Of the 1468 patients included, recurrent VTE was observed in 306 (34 with COPD and 272 without)
during a median follow-up period of 36.5 months. The incidence rate of recurrent VTE was 9.1% (95% CI
6.5–12.8) for COPD patients and 7.0% (95% CI 6.2–7.9) for non-COPD patients. COPD was not
associated with an increased risk of VTE recurrence on univariate or multivariate analyses (hazard ratio:
1.0 (95% CI 0.7–1.4)). The risk of death, adjusted for demographic and clinical characteristics, showed no
increase in COPD patients, as compared to non-COPD patients.

In patients with COPD who had an acute episode of VTE, the risk of recurrent VTE was not any higher
than that in non-COPD patients.
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Introduction
Chronic obstructive pulmonary disease (COPD), a progressive disease characterised by a decline in
respiratory function that is associated with 90% of cases of tobacco exposure [1–3], affects approximately
64 million persons worldwide and is the cause of 3 million deaths each year. Projections place COPD as
the third leading cause of death in 2030 [4, 5]. Venous thromboembolism (VTE) is also a major public
health concern, with an annual incidence of about 1.5 per 1000 persons in Europe [6, 7], and mortality
rate at 3 months of about 10% [8]. The main complication of VTE is the risk of recurrence (up to 30% at
5 years) [9], which can be fatal in 10–20% of cases [10].

Some arguments support an association between COPD and VTE. Indeed, COPD is an inflammatory
disease that is associated with a prothrombotic state involving endothelial cell dysfunction and coagulation
abnormalities [11–13]. Exposure to nicotine is associated with reduced plasminogen activator inhibitor 1
and increased Factor XIII concentrations [14]. Hypoxia, frequently observed in COPD patients, is
associated with an increase in thrombin-antithrombin complexes, prothrombin fragment 1+2 and
interleukin 6 concentrations [15]. In clinical trials, an increased risk of VTE in COPD patients has been
reported, particularly in the setting of an acute exacerbation of COPD and in more severe COPD [16–18].
In addition, recent data from the Registro Informatizado de Enfermedad TromboEmbólica (RIETE)
registry study suggested that the risk of recurrent VTE and the case-fatality rate of recurrence in patients
subjected to COPD therapy were higher than those in the general population during the initial 3 months
of anticoagulation of an acute VTE [17, 19]. However, the long-term risk of recurrent VTE and
VTE-related death after cessation of anticoagulation remains unknown.

Therefore, we conducted the present prospective study to assess the risk of recurrent VTE in association
with COPD after cessation of anticoagulation for an acute episode of VTE.

Materials and methods
Study population
Consecutive patients who had been hospitalised or referred to the Brest University Hospital outpatient
VTE clinic between January 1, 1990 and December 31, 2014 were potentially eligible, if they had a
documented symptomatic VTE (i.e. an isolated symptomatic deep vein thrombosis (DVT) or a
symptomatic pulmonary embolism (PE) either associated or not with DVT) that was initially treated with
anticoagulants. Treatment in these patients had been stopped and follow-up was planned without
scheduling an end date [20]. The non-inclusion criteria were: age less than 40 years, active cancer, patients
with respiratory diseases other than COPD, ongoing anticoagulant therapy, patients without follow-up
after cessation of anticoagulant therapy, patients living outside of the Brest district, inability to consent,
and patient refusal.

The diagnosis of VTE was performed using objective, standardised and validated criteria [21, 22].
Symptomatic DVT was confirmed in cases of noncompression of the deep veins of the legs using real time
B mode ultrasound. Symptomatic PE was confirmed if there was: (i) a high clinical probability and a
high-probability ventilation-perfusion lung scan according to the Prospective Investigation of Pulmonary
Embolism Diagnosis (PIOPED) criteria; or (ii) a proximal DVT evident by ultrasonography in a patient
with symptoms of PE; or (iii) a positive computed tomography pulmonary angiography (CTPA) showing
a central filling defect outlined by contrast material, or a complete occlusion in a segmental or more
proximal pulmonary artery. VTE was classified as provoked in the presence of at least one of the following
major risk factors: surgery or immobilisation in the past 3 months, administration of an
oestrogen-containing pill, hormone replacement therapy, pregnancy or the post partum period within the
previous 3 months [23]. VTE was considered as unprovoked in the absence of these risk factors.

Identification of COPD patients
To identify all patients with respiratory diseases, a search by the ICD-10 (International Classification of
Diseases, tenth edition) code and keywords was conducted in the Brest University Hospital database and
crossed with the cohort study database. The diagnosis of COPD was then confirmed manually for each
patient based on medical records and the results of pulmonary function tests (PFT). In cases of missing
PFT results, a search was systematically conducted in the pulmonologist’s records of the patient. This
manual check allowed us to verify proper COPD diagnosis.

COPD was confirmed when PFTs showed a post bronchodilator forced expiratory volume in 1 s (FEV1)/
forced vital capacity (FVC) ratio of less than 70%. COPD patients were then classified according to post
bronchodilator FEV1 level, into four stages of severity (>80%, 50–80%, 30–49%, <30% or with respiratory
insufficiency), corresponding to the severity stages I, II, III and IV of the 2007 Global Initiative for
Chronic Obstructive Lung Disease (GOLD) classification [24]. In a few cases for which no PFT was
retrieved, any mention of a COPD diagnosis in the pulmonologist’s files for the patient was requested.
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Follow-up
All patients were prospectively followed-up for 5 years, with an annual collection of clinical, biochemical
and morphological data. Interviews were conducted initially and during follow-up, using the same
standardised questionnaire. After the first 3–6 months of anticoagulant treatment, patients were followed
systematically once a year through a dedicated visit or phone call. Investigations were made in cases of
missing follow-up appointments to assess the health status of the patients.

Outcomes
The primary endpoint was VTE recurrence within 5 years of follow-up after cessation of anticoagulation
therapy. Recurrent VTE was defined by (i) symptomatic non-fatal recurrent PE; (ii) symptomatic recurrent
DVT; or (iii) fatal recurrent PE. The diagnosis of recurrent DVT was confirmed using real B mode
ultrasound of the leg in cases of initial DVT extension, contralateral recurrence of DVT or ipsilateral DVT
recurrence. The diagnosis of recurrent PE was confirmed by: (i) segmental or more proximal thrombus on
CTPA; (ii) the presence of at least one new perfusion defect of at least 75% in contrast with normal
ventilation; (iii) clinical suspicion of PE associated with recurrent proximal DVT. The secondary endpoints
were overall mortality and the clinical presentation of recurrent VTE. Physicians who were not involved in
the medical care of the subjects adjudicated all initial VTE events, recurrences and deaths.

The secondary endpoint was death from any cause within 5 years of follow-up after cessation of
anticoagulation therapy. Adjudication was based on medical records, if death occurred during the hospital
stay. If death occurred outside of the hospital, the retirement home, general practitioner and relatives of
the patient were contacted to collect information on the cause of death. For patients lost to follow-up, the
status (dead or living) of the patient was determined through consultation with the City Hall birth
registers. The members of the research team who were not involved in patient care carried out the death
adjudication. The causes of death were classified into four categories: (i) certainly due to PE, if an autopsy
was performed or if death occurred within the 7 days following an objectively diagnosed PE recurrence;
(ii) PE as probable cause of death, if there was no alternative diagnostic hypothesis and a strong clinical
suspicion; (iii) death unlikely due to PE, if there was an alternative diagnosis; (iv) death not related to PE,
in cases of autopsy diagnosis or of another identified cause of death. Data on the occurrence of sudden
death, curative anticoagulation therapy (including cessation date) and major comorbidities (active cancer,
atherosclerotic arterial disease, coronary disease, stroke or transient ischaemic attack, respiratory failure,
heart failure or other specified) were also collected.

Laboratory methods
Blood was collected in 0.05 M EDTA for DNA analysis. Genomic DNA was extracted from peripheral
leukocytes in EDTA-anticoagulated blood, using a commercially available DNA isolation kit (Qiagen,
Courtaboeuf, France). Genotype was determined for the FV G1691A gene mutation [Factor V Leiden
(FVL)] and for the prothrombin G20210A gene variation, as previously described [25, 26].

Statistical analyses
Continuous variables were expressed as mean±SD and median (interquartile range (IQR)); categorical
variables were expressed as numbers and percentages. The t-test was used to compare means between
groups in cases of normal distribution, and the Mann–Whitney test was used in cases of non-normal
distribution. The Chi-squared test or exact Fisher test was used to compare proportions, as appropriate.

The rates of recurrent VTE and death were calculated using Kaplan–Meier survival analyses. Univariate
analysis was performed to identify risk factors of recurrent VTE and death, using the log-rank test.
Multivariate analyses were performed using a Cox regression model in two stages, for the risk of recurrent
VTE, as well as for the risk of death in association with COPD. The first multivariate model was
constructed by including variables with distributions that were statistically different (p<0.05) between the
two groups. The second multivariate model was constructed by including: (i) variables associated with an
increased risk of recurrence or death in univariate analysis, with a p-value <0.15 and frequency >3%; and
(ii) variables with a distribution that was significantly different between the two groups (p<0.05). In
multivariate models, risk factors were considered independent for a p-value <0.05. All tests were
two-sided. Statistical analyses were performed using the SAS version 9.4 software (SAS, Marlow, UK).

Ethics statement
The Ethics Committee of Brest University Hospital approved the study protocol. Written informed
consent was obtained from all participants prior to inclusion.
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Results
Between January 1990 and December 2014, 4316 patients with objectively confirmed VTE were enrolled
and followed-up prospectively in the cohort. Of this number, 2848 presented one or more predefined
exclusion criteria (figure 1). In the remaining 1468 patients included in the present analysis, 136 had
COPD (diagnosed in 107 patients based on PFT, and 29 based on pulmonologist assessment). The median
follow-up (IQR) was 36.5 months (10.1–60.0) in the overall study population, 30.4 months (6.8–60.0) in
patients with COPD and 37.1 months (10.3–60.0) in patients without COPD (p=0.29).

Baseline characteristics
Demographic and clinical characteristics at inclusion are presented in table 1. COPD patients, as compared
to non-COPD patients, were generally older, mostly men, at higher vascular risk (smoking, arterial
history), had more frequent initial VTE presenting as PE rather than DVT and had greater initial
unprovoked VTE. No differences were observed between the two groups regarding body mass index
(BMI), personal and family history of VTE, and average length of the initial anticoagulant therapy.

Risk of recurrent venous thromboembolism
Among the entire cohort, recurrent VTE occurred in 306 patients during follow-up after anticoagulation
discontinuation (annual incidence of 7.2% (95% CI 6.4–8.0)); 34 of these recurrences occurred in COPD
patients (annual incidence of 9.1% (95% CI 6.5–12.8)) and 272 in non-COPD patients (annual incidence
of 7.0% (95% CI 6.2–7.9)) (table 2). Among the 306 recurrences of VTE, 131 (43.1%) were isolated DVT
and 173 (56.9%) were PE (with or without DVT). Data on VTE location were missing in two patients.

In univariate analysis, COPD was not associated with an increased risk of recurrence (Hazard Ratio [HR]
1.29 (95% CI, 0.91–1.85; p=0.16)) (table 2). Unadjusted recurrence-free survival curves are presented in
figure 2.

In multivariate model 1, which included baseline characteristics that were distributed differently between
COPD and non-COPD patients, the risk of recurrent VTE showed no significant increase in COPD
patients as compared to other patients (HR 0.99 (95% CI 0.68–1.43); p=0.96). In multivariate model 2,
which included baseline characteristics that were distributed differently between COPD and non-COPD
patients, the predictors of recurrent VTE were similar to those found in univariate analysis (HR 0.99 (95%
CI 0.68–1.43); p=0.95) (table 2).

Predictive factors that were associated with an increased risk of recurrent VTE in univariate and
multivariate analyses are presented in table 2. The main risk factors of recurrence were older age, the
absence of provoking risk factors of VTE and clinical presentation as PE during the acute phase of VTE.
Sensitivity analyses performed in subgroups of patients with unprovoked VTE or in patients with
symptomatic PE also confirmed that COPD was not associated with an increased risk of recurrent VTE
(data not shown).

Cases

n=4316

Patients excluded (n=2848):

  Aged under 40 years (n=634)

  Included in districts other than Brest (n=217)

  No follow-up or who did not stop 

    anticoagulation (n=1336)

  With active malignant disease (n=523)

  With other respiratory diseases (n=138)

Population

analysed

n=1468

COPD patients

n=136

Non-COPD

patients

n=1332

FIGURE 1 Population analysed and excluded patients. COPD: chronic obstructive pulmonary disease.

https://doi.org/10.1183/13993003.00094-2017 4

COPD AND PULMONARY VASCULAR DISEASES | R. LE MAO ET AL.



Clinical presentation of VTE recurrences
In the 656 patients who had an initial DVT, recurrence of DVT occurred in 69.1% (76 out of 110) of
cases, and this percentage was not significantly different between COPD and non-COPD patients (62.5%
(5 out of 8) and 69.6% (71 out of 102), respectively). Similarly, in the 812 patients who had an initial PE,
recurrence of PE occurred in 71.6% (139 out of 194) of cases, and this percentage was not significantly
different between COPD and non-COPD patients (69.2% (18 out of 26) and 72.0% (121 out of 168),
respectively). Furthermore, in COPD patients, the proportion of patients with recurrent VTE was not
significantly different among the various stages of severity (15.3%, 23.5%, 23.8% and 40.7% in GOLD I, II,
III and IV groups, respectively) (p=0.3).

Mortality
During the median follow-up of 3 years, deaths from any cause occurred in 225 (15.3%) patients of the
overall cohort: 32 out of 136 in the COPD group (23.5%) and 193 out of 1332 in the non-COPD group
(14.5%) (p=0.005). In univariate analysis, there was an increased risk of death in COPD patients as
compared to non-COPD patients (HR 1.62 (95% CI 1.11–2.34) p=0.012) (figure 3). After adjustment for
baseline characteristics that were distributed differently between the two groups, the risk of death was no
longer found to be higher in COPD patients, as compared to other patients (HR 0.97 (95% CI 0.67–1.40);
p=0.85).

TABLE 1 Baseline characteristics

Variables COPD No COPD p-value

Subjects n 136 1332
Females 43 (31.6) 741 (55.6) <0.001
Age years 68.7 (11.1) 65.3 (13.8) 0.001
Age range years
40–59 27 (19.9) 464 (34.8) 0.001
60–74 63 (46.3) 461 (34.6)
>75 46 (33.8) 407 (30.6)

VTE presentation
DVT 33 (24.3) 623 (46.8) <0.001
PE with/without DVT 103 (75.7) 709 (53.2)

Provoked VTE# 21 (15.4) 351 (26.5) 0.005
Immobilisation after surgery 17 (12.5) 229 (17.2) 0.16
Oestrogen-containing pill 0 (0.0) 71 (9.6) 0.026
HRT 4 (9.3) 71 (9.6) 1.00
Pregnant or post partum 0 (0.0) 4 (0.5) 1.00

Thrombophilia¶ 15 (12.0) 207 (17.1) 0.15
Smoking 89 (65.4) 433 (32.5) <0.001
BMI 26.5±5.2 26.7±4.8 0.73
VKA duration 11.7±16.4 9.4±13.1 0.12
<6 months 55±40.4 631±47.4 0.12
⩾6 months 81±59.6 700±52.6

Previous VTE 23 (16.9) 237 (17.9) 0.78
Cardiovascular history 35 (25.7) 169 (12.7) <0.001
Family history of VTE 26 (20.8) 346 (28.1) 0.08
FEV1 % pred
>80% 11 (8.1)
50–80% 49 (36.0)
30–49% 21 (15.4)
LTOT or <30% 26 (19.1)

Follow-up period months
Mean±SD 32.9±24.4 35.1±23.6 0.29
Median (interquartile range) 30.4 (6.8–60.0) 37.1 (10.3–60.0)

Data are presented as n (%) or mean±SD, unless otherwise stated. COPD: chronic obstructive pulmonary
disease; VTE: venous thromboembolism; DVT: deep vein thrombosis; PE: pulmonary embolism; HRT:
hormone replacement therapy; BMI: body mass index; VKA: vitamin K antagonist; FEV1: forced expiratory
volume in 1 s; LTOT: long-term oxygen therapy. #: immobilisation after surgery, oestrogen-containing pill,
pregnancy or post partum, HRT; ¶: thrombophilia was factor V Leiden or the G20210A prothrombin gene
variant.
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Mortality rates were significantly different according to the COPD severity stages (15.4%, 13.7%, 19.1%
and 44.4% of deaths in GOLD I, II, III and IV groups, respectively) (p=0.023).

The causes of death are presented in table 3. Adjudicated causes of death were available for 17 (53.1%)
COPD patients and 101 (52.3%) non-COPD patients. Three non-COPD patients died from PE; four
(12.5%) COPD patients and 16 (8.3%) non-COPD patients probably died from PE. No significant
differences were observed between the two groups regarding the causes of death (p=0.75). The most
frequent causes of death were acute respiratory failure, PE, cancer and septic shock.

Discussion
In this prospective cohort including 1468 patients with an acute episode of symptomatic VTE, followed-up
after cessation of anticoagulation therapy for a median time of 3 years, the presence of a underlying COPD
was not associated with an increased risk of VTE recurrence, nor with increased overall mortality.

A few previous studies investigated the potential association between COPD and VTE recurrence. In the
case-control study of HEIT et al. [27] that aimed to identify predictive factors of recurrence in 1262
patients with the first episode of VTE, no increased risk of recurrence was observed in patients with
chronic lung diseases; COPD patients were included in a set of heterogeneous respiratory diseases and no

TABLE 2 Risk factors for recurrent venous thromboembolism (VTE)

Variables Univariate
analysis

p-value Multivariate
model 1#

p-value Multivariate
model 2¶

p-value

Age range years
40–59 Ref. Ref. Ref.
60–74 1.8 (1.4–2.5) <0.001 1.7 (1.3–2.3) <0.001 1.7 (1.2–2.3) 0.001
⩾75 2.4 (1.8–3.3) <0.001 2.3 (1.6–3.1) <0.001 2.2 (1.6–3.1) <0.001

COPD 1.3 (0.9–1.8) 0.16 1.0 (0.7–1.4) 0.96 1.0 (0.7–1.4) 0.95
BMI 1.0 (1.0–1.0) 0.51
Provoked VTE 0.5 (0.4–0.6) <0.001 0.6 (0.4–0.8) <0.001 0.6 (0.4–0.8) 0.001
Male/female 1.0 (0.8–1.3) 0.99 1.0 (0.7–1.3) 0.77 1.0 (0.8–1.3) 0.92
Cardiovascular history 1.1 (0.8–1.5) 0.63 0.8 (0.6–1.2) 0.32 0.8 (0.6–1.2) 0.29
Tobacco 1.1 (0.8–1.4) 0.56 1.3 (1.0–1.7) 0.07 1.3 (1.0–1.7) 0.088
Family history of VTE 1.1 (0.8–1.4) 0.57
Personal history of VTE 1.3 (1.0–1.7) 0.062 1.3 (1.0–1.7) 0.083
Thrombophilia+ 0.9 (0.7–1.3) 0.58
Initial PE versus DVT 1.5 (1.2–1.9) <0.001 1.4 (1.1–1.8) 0.008 1.4 (1.1–1.8) 0.006
Anticoagulation duration 1.0 (1.0–1.0) 0.02 1.0 (1.0–1.0) 0.29

Data are presented as hazard ratio (95% CI), unless otherwise stated. Ref.: reference; COPD: chronic
obstructive pulmonary disease; BMI: body mass index; PE: pulmonary embolism; DVT: deep vein thrombosis.
#: multivariate analysis adjusted for patient characteristics; ¶: multivariate analysis adjusted for patient
characteristics and recurrence risk factors; +: factor V Leiden or the G20210A prothrombin gene variant.
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FIGURE 2 Unadjusted 5-year recurrence-free survival curves (product-limit survival estimates). COPD:
chronic obstructive pulmonary disease.
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information was provided on the measurements of PFTs. In the “RIETE” registry of 28 920 patients, only
the trend towards an increased risk of recurrence was observed in COPD patients, as compared to
non-COPD patients [16]. However, later in the same study, the risk of recurrent VTE was estimated over
the first 3 months of anticoagulation therapy, and no data was provided following the cessation of
anticoagulation treatment. Findings from the present cohort study should be interpreted with two different
selection criteria in mind: ascertainment of COPD diagnosis with PFTs and exclusion of patients with
cancer or other respiratory diseases, to reduce the risk of confounding factors.

Consistent with the results of many randomised trials, patients from our study with unprovoked VTE had
a two-fold increase in the risk of recurrence, as compared to patients with provoked VTE [27–30]. This
observation was not related to treatment duration, consistent with the results of randomised trials that
have compared different durations of anticoagulation therapy in patients with unprovoked VTE [28–30].
Our study also shows that older patients (i.e. age ⩾60 years) had a higher risk of recurrent VTE. This latter
finding is also in accordance with the observations of other prospective cohorts [8, 9, 27]. Furthermore, we
observed a higher risk of recurrent VTE after PE, as compared to DVT. Similar observations have also
been reported by PUURUNEN et al., [31] in the Framingham cohort. However, our cohort recruited a
majority of patients with PE, because DVT patients were being managed mostly in an ambulatory setting.
Therefore, our findings might have been over-estimated.
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FIGURE 3 Unadjusted 5-year survival curves (product-limit survival estimates). COPD: chronic obstructive
pulmonary disease.

TABLE 3 Causes of death

COPD No COPD

Subjects n 32 193
Certainly not due to PE 1 (3.1) 17 (8.1)
Certainly due to PE 0 (0) 3 (1.6)
Probably not due to PE 12 (37.5) 65 (33.7)
Probably due to PE 4 (12.5) 16 (8.3)
Missing data 15 (46.9) 92 (47.7)
Causes of death#

Acute cardiac failure 1 (3.1) 12 (6.22)
Acute respiratory failure 5 (15.3) 20 (10.4)
Arrhythmia 0 (0) 1 (0.5)
Bleeding 1 (3.1) 12 (6.2)
Cancer 2 (6.3) 13 (6.7)
Kidney failure 0 (0) 1 (0.5)
Myocardial infarction 1 (3.13) 4 (2.1)
Septic shock 2 (6.3) 12 (6.2)
Stroke 5 (2.6) 1 (3.1)
Trauma 0 (0) 2 (1.0)

Data are presented as n (%), unless otherwise stated. COPD: chronic obstructive pulmonary disease; PE:
pulmonary embolism. #: definite causes, probably not due to PE.
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Although a greater number of deaths occurred during follow-up in COPD patients, the risk of dying was
not different in non-COPD patients, after adjusting for baseline characteristics. To date, no previous study
has evaluated long-term mortality in COPD patients with VTE after cessation of anticoagulation therapy.
Most of the prospective trials have evaluated mortality during the first few months of anticoagulation. In
the RIETE registry, a significant difference in mortality rates was noted at 3 months in COPD patients
(10.8%) versus non-COPD patients (7.6%), considering the high proportion (20%) of cancer patients
included in that study [19]. Similarly, prospective trials that have led to derivative prognosis scores for PE
have reported chronic respiratory disease as a risk factor for death during the first few months of
treatment.

The strengths of our study include the following: (i) prospective and consecutive enrolment of patients
with documented VTE; (ii) COPD assessment in 79% of cases based on PFT results in accordance with
international recommendations [4] and the exclusion of patients with respiratory diseases other than
COPD; (iii) the use of predefined, validated and objective criteria for all cases of recurrent VTE, which
were adjudicated by physicians who were not involved in patient care; (iii) the use of predefined criteria
for assessing the cause of death, which was objectively adjudicated; (iv) a relatively long median follow-up
period of 3 years, during which patients either had scheduled visits or received questionnaires every 6–
12 months, as pre-specified in the cohort study.

Limitations of our study are mainly related to selection biases. First, we cannot exclude the
under-diagnosis of COPD, although the COPD prevalence of 10.2% in our cohort was close to the value
of 10% reported in French subjects over 45 years old [32]. Second, as patients were referred to our tertiary
University Hospital of Brest, they might have had other comorbidities and a more severe clinical
presentation of VTE (i.e. PE rather than DVT); however, they could have had a more favourable prognosis
than expected, owing to the expertise of an experienced team in the field of VTE. This possibility, in
addition to the relatively small number of COPD patients included, could have led to an underestimation
of the risk of death and recurrent VTE in COPD patients. The conclusions that we could draw from this
study are therefore mostly applicable to inpatient settings.

Another selection bias could have been introduced with the exclusion of patients on long-term
anticoagulation, who were estimated to have a high risk of recurrence by physicians. This could have had
an impact on both severity and mortality in our cohort. Research studies in such populations, including
patients with active cancer, deserves specific attention [33–35]. Lastly, although we attempted to ascertain
the cause of death in all patients, we were unable to establish this for the majority of patients, a difficulty
that we share with most other European settings.

Conclusion
In this large prospective study, we found that, after cessation of anticoagulation therapy, the risk of
recurrent VTE in patients with COPD was not any greater than that of patients without respiratory
disease, during a median follow-up of 3 years. In addition, the risk of death showed no increased in COPD
patients as compared to other patients. Consequently, our observations suggest that the treatment strategy
in patients with VTE and COPD should not differ from that in patients without COPD, in terms of
duration of anticoagulation therapy and follow-up.
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