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Introduction: The safety and efficacy of low-molecular-weight heparin (LMWH) treatment in patients with can-
cer-associated thrombosis (CAT) beyond 6 months are unknown. Our aim was to determine the safety of long-
term tinzaparin use in patients with CAT.
Methods:We performed a prospective, open, single arm, multicentre study in patients with CAT receiving treat-
mentwith tinzaparin.We evaluated the rate of clinically relevant bleeding events (major and non-major clinical-
ly relevant bleeding) and venous thromboembolism (VTE) recurrence.
Results:A total of 247 patientswere recruited,with a crude incidence ofmajor bleeding of 4.9% (12/247). The rate
of clinically relevant bleeding during months 1–6 and 7–12, was 0.9% [95% confidence interval (95% CI) 0.5 to
1.6%] and 0.6% (95% CI 0.2 to 1.4%) (p = 0.5) per patient and month, respectively. Male gender showed greater
risk for clinically relevant bleeding with a hazard ratio (HR) of 2.97 (95% CI 1.01 to 8.1; p=0.02). The incidence
of VTE recurrence atmonths 1–6 and 7–12was 4.5% (95% CI 2.2 to 7.8%) and 1.1% (95% CI 0.1 to 3.9%), respective-
ly. One patient died due to VTE recurrence and two because of severe bleeding.
Conclusions: Treatment with tinzaparin beyond 6 months is safe in patients with CAT.

© 2017 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The relationship between venous thromboembolism (VTE) and can-
cer is well established. The absolute incidence of cancer-associated
thrombosis (CAT) varies widely depending on the type of tumour, the
stage of the cancer and the oncologic treatment received [1–3]. Al-
though the foci were initially localized in symptomatic CAT, it is
known that approximately 50% of CAT are incidental [2]. CAT is associ-
ated with a higher incidence of recurrence and bleeding [4–6], and
these complications are independent risk factors of death [7]. The
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administration of low-molecular-weight heparin (LMWH) during 3 to
6monthshas shown to be effective and safe in patientswith CAT [8–10].

The CATCH trial included the largest number of patients with CAT
treated with LMWH and showed that the administration of tinzaparin
vs. vitamin K antagonists (VKA) during 6 months led to a significant re-
duction in clinically relevant non-major bleeding (CRNMB) [11]. The
main guidelines recommend the administration of LMWH during 3–
6 months in patients with cancer-associated VTE [12,13]. In addition,
the guidelines of the National Comprehensive Cancer Network
(NCCN) recommend anticoagulation treatment to bemaintained indef-
initely in patientswith an active solid tumour orwith persistent risk fac-
tors [14]. Nonetheless, data related to the use of LMWH beyond
6 months are limited. The only trial carried out with this objective was
the Longheva study, which was prematurely closed due to low patient
recruitment (NCT01164046). Indeed, the DALTECAN study is the only
er the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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prospective study that has evaluated 185 patients with CAT receiving
dalteparin for N6 months [15].

Considering the limited data available on patients with CAT treat-
ed beyond 6 months we designed the TiCAT study (Tinzaparin in
Cancer-Associated Thrombosis), a prospective, multicentre, open
study, to evaluate the safety of long-term tinzaparin treatment in
CAT.

2. Methods

2.1. Study design

We performed a multicentre (3 centres), open, single-arm study in
adult patients with active cancer diagnosed with symptomatic or
asymptomatic VTE: deep vein thrombosis (DVT) or pulmonary embo-
lism (PE) confirmed by objective tests (compression ultrasonography
or contrast venography for DVT; helical CT-scan, ventilation-perfusion
lung scintigraphy or angiography for PE). The study was approved by
the Committees of Ethics and Investigation of the participating hospitals
and patients provided written informed consent to participate in the
study (authorization of clinical research ethics committee Hospital
Universitario Virgen del Rocío).

The inclusion criteria were: patients ≥18 years of age, diagnosed
with proximal DVT, PE or both, with active cancer defined as 1) diag-
nosis of cancer in the 6 months prior to inclusion in the study
(excluding basal or squamous cell skin carcinoma) or 2) having re-
ceived any oncological treatment within the previous 6 months, or
3) presence of metastasis or cancer recurrence. The exclusion criteria
included: need for haemodialysis, contraindication or known hyper-
sensitivity to LMWH, pregnancy, non-controlled hypertension or any
conditionwhich the investigator considered to impede the patient from
completing follow up. Patients with recurrent VTEwere allowed to par-
ticipate into the study.

2.2. Treatment schedule

Patients were recruited at the time of VTE diagnosis. All the patients
received tinzaparin (Innohep, LEO Pharma A/S) (175 IU/kg) subcutane-
ously once a day. The patients or relativeswere shown how to inject the
drug. The treatment dose remained the same except in the following
Fig. 1. Flow d
situations: (I) recurrent VTE; (II) bleeding requiring short-term or in-
definite discontinuation of anticoagulant treatment; (III) any other ad-
verse event requiring the discontinuation of tinzaparin; and (IV)
patient decision. The dose of tinzaparin was reduced or transitorily
discontinued if deemed necessary from a clinical point of view.

In cases presenting a platelet count between 50,000 and
100,000mm−3, the dose of tinzaparin was reduced by 25% until recover-
ing a count N100,000 mm−3. In cases with a platelet count b50,000 m3

tinzaparin treatmentwas discontinued until platelet levels had recovered
[16,17]. Patients were allowed to take other drugs if necessary. Anti-Xa
determination was requested in patients presenting: (I) recurrent VTE,
(II) patients with major bleeding or CRNMB in whom the reintroduction
of tinzaparin was considered following the acute bleeding period, and
(III) renal insufficiencywith creatinine clearance b30mL/min−1. The tar-
get anti-Xa level 4 h after tinzaparin was 0.85 units/mL [18]. We tried to
maintain anti-Xa levels close to but b0.85 if the reason was bleeding
and close to but N0.85 if the reason was VTE recurrence.

2.3. Follow up

After the diagnosis of VTE and the administration of tinzaparin, the
patients were initially followed by visits at one month and then every
3months until death or end of study to evaluate clinical criteria of safety
and efficacy. Patients undergoing an anti-Xa determination were seen
weekly until the optimum dose was established. The patients and rela-
tives were told to call the consulting office on the presentation of any
event, and if this event could not be resolved by telephone it was eval-
uated in the consulting office.

2.4. Outcome measures

The primary variable of safety was the rate of clinically relevant
bleeding (major bleeding or CRNMB) comparing the two initial periods
of follow-up: 1 to 6 months and 7 to 12 months. CRNMB, minor and
major bleedings were defined according to the guidelines of the Interna-
tional Society on Thrombosis and Haemostasis (ISTH) [19]. The second-
ary variables of safety were the time to the first CRNMB or any
haemorrhagic event, and tolerance to extended tinzaparin treatment
wasmeasured by adherence to treatment. The primary variable of effica-
cy was the rate of recurrent symptomatic VTE objectively demonstrated
iagram.

Image of Fig. 1


Table 1
Baseline characteristics of the patients included in the study.

Characteristic Total cohort (n = 247)
n (%)

Age, mean ± SD (years) 62.4 ± 13.4
Male, n (%) 135 (54.7)
Weight, mean ± SD (kg) 75.8 ± 14.1
Hematologic cancer n (%) 20 (8.1)
Solid tumour, n (%)

Lung 41 (16.6)
Breast 35 (14.2)
Colorectal 27 (10.9)
Kidney 25 (10.1)
Bladder 14 (5.7)
Ovarian 12 (4.9)
Prostate 10 (4)
Pancreas 7 (2.8)
Brain 6 (2.4)

Histology, n (%)
Adenocarcinoma 94 (38.1)
Ductal 22 (8.9)
Epidermoid 21 (8.5)
Lymphoma 14 (5.7)
Urothelial 13 (5.3)
Sarcoma 6 (2.4)
Clear cells 6 (2.4)
Glioblastoma 4 (1.6)
Leukemia 3 (1.2)
Myeloma 3 (1.2)
Others 61 (24.7)

ECOG performance status score, n (%)
0 57 (23.6)
1 149 (61.6)
2 28 (11.6)
3 6 (2.5)
4 2 (0.8)

VTE presentation, n (%)
DVT 128 (51.8)
PE 75 (30.4)
DVT + PE 44 (17.8)

Incidental VTE, n (%) 81 (32.8%)
Renal dysfunction, n (%)
• (CrCL 30–50 mL/min) 16 (6.5%)
• (CrCI b 30 mL/min) 1 (0.4%)
Oncological treatment

Classic cytostatic 129 (52.2%)
• Platinum compounds 49 (19.8%)

Monoclonal antibody 26 (10.6%)
• Angiogenesis inhibitor 14 (5.7%)
• Non angiogenesis inhibitor 12 (4.9%)

Anti-tyrosine kinase inhibitors 9 (3.6%)
mTORi 3 (1.2%)
Hormone treatment 13 (5.3%)
Growth stimulating factors 7 (2.8%)
Corticosteroids 6 (2.4%)
Radiotherapy 11 (4.5%)
Without oncological treatment 79 (32%)
Unknown 14 (5.7%)
Number of simultaneous oncological treatments
1 53 (21.5%)
2 59 (23.9%)
3 31 (12.6%)
4 11 (4.5%)

VTE: venous thromboembolism; SD: standard deviation; DVT, deep vein thrombosis; PE,
pulmonary embolism. mTORi:mammalian target of rapamycin inhibitors; CrCl, creatinine
clearance.
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by imaging tests (proximal DVT and/or PE) and the time until recurrent
VTE. Clinical suspicion of recurrent VTE was diagnosed with the same
methods as those used for the initial diagnosis of VTE.

2.5. Statistical analysis

Approximately 287 patients were considered necessary to have 135
evaluable patients completing at least 12 months of tinzaparin treat-
ment, assuming 47% deaths at 12 months, as was observed in the LITE
study [9]. The sample size calculation was based on the desired preci-
sion (width of the two-sided 95% confidence interval [95% CI]) for the
estimation of the major bleeding rate during 12 months of treatment.
We utilized the LITE study data to assign an expected crude rate of
major bleeding events of 7% at 12months; 135 evaluable patients com-
pleting 6 months of tinzaparin treatment were required with the preci-
sion level of 5% (half width of the two-sided 95% CI for the incidence
rate) using normal approximation. Enrollment was to be stopped
when 135 patients had completed 12 months of treatment.

Quantitative variables are expressed as (mean ± standard devia-
tion) and thequalitative variables are expressed as percentages. Thepri-
mary analysis of safety was performed by comparing the patient
bleeding rates–month at 1–6 months and at 7–12 months and their
95% CI using the Clopper-Pearson exact method. The rate was defined
as the number of patients with bleeding divided by the total number
of patients and month at risk of bleeding. We used the Student's t-test
(orMann-Whitney U test when appropriate) and the χ2 test (or Fisher's
exact test when appropriate) to compare continuous or categorical var-
iables. We analysed the time to the first clinically relevant bleeding
using the Kaplan-Meier method (Mantel-Cox Log Rank test). The pro-
portion of patients with symptomatic recurrent VTE during the
12 months study period was summarized with a 95% confidence inter-
val (95% CI). A p value b0.05 was considered statistically significant.
The statistical analyses were carried out using the IBM SPSS Statistics
v19 software.

3. Results

3.1. Study population

From January 2009 to September 2015, 295 patients were evaluated,
with a final sample of 247 patients, 198 (80.2%) and 136 (55.1%) of
whom completed the 6 and 12 month follow up, respectively (Flow
chart. Fig. 1). The mean age of the patients was 62.4 ± 13.4 years, and
55% were men. The most frequent histology was adenocarcinoma
(38.1%). Of the patients included, 91.9% (227/247) had solid tumours
with the most frequent being of the lung (16.6%) and breast (14.2%).
One third of the patients (31%) were diagnosed with VTE more than
one year after the diagnosis of the neoplasm, with the remaining pa-
tients being diagnosed at less than onemonth (15.5%), at 1 to 3 months
(10.5%), 3 to 6months (21%) and at 6 to 12months (22%). At the time of
VTE diagnosis, 66% (161/247) presented metastasis, and 62% (154/247)
of the patients were receiving active oncological treatment. The most
frequent oncological treatment was with classical cytostatic drugs
(52.2%). One third of the patients were under 2 or 3 simultaneous onco-
logical treatments. Seven per cent had moderate (creatinine clearance
b50 mL/min/1.73 m2) or severe renal insufficiency (creatinine clear-
ance b30 mL/min/1.73 m2) at the initiation of the study. The mean du-
ration of tinzaparin treatment was 15.6 ± 13.2 months. Adherence
during the study was 97% (7 patients decided to discontinue tinzaparin
treatment). Table 1 shows the basal characteristics of the patients with
CAT included in the study.

3.2. Outcomes

Twenty-one (8.5%) bleeding episodes were reported during the
follow up. At 12 months, the number of clinically relevant bleeding
events expressed as the sum of the major bleeding events and
CRNMB were 18 (7.3%), 12 (4.9%) of which were major bleeding
and 6 (2.4%) CRNMB. Seven major bleeding events occurred during
the first 6 months, with 12 within 12 months, and two leading to
death. The percentage of major and clinically relevant bleeding at 6
and 12 months was 3.1% and 5.4%, and 6.3% and 9.1%, respectively
(Fig. 2). The rate of clinically relevant bleeding events in the first
6 months compared to the 7–12 month period was 0.9% patient-
month (95% CI 0.5 to 1.6%) vs. 0.6% patient-month (95% CI 0.2 to



Fig. 2. Kaplan–Meier estimate of the time to the first occurrence of clinically relevant bleeding (A) and major bleeding (B).
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1.4%) (p= 0.5) (Table 2). In Table 3 we show bleeding sites and out-
come of the bleeding.

At 12 months, there were 13 recurrences of VTE (5.3%; 95% CI 2.8
to 8.8%). From months 7–12, 2 patients presented VTE recurrence,
with an incidence of 1.1% (95% CI 0.1 to 3.9%) compared to months
1–6 during which 11 patients presented recurrence with an inci-
dence of 4.5% (95% CI 2.2 to 7.8%) (p = 0.08) (Table 4). The percent-
age of VTE recurrence at 6 and 12 months was 4.7% and 6%,
respectively (Fig. 3). Five patients had thrombocytopenia; one case
presented upper gastrointestinal bleeding and in another case anti-
coagulant treatment needed to be discontinued due to severe throm-
bocytopenia. This patient presented recurrence of symptomatic DVT
3 months later.

Thirty-nine patients (15.8%, 95% CI 11.5% to 21%) died during the
first 6 months and 62 (25.1%, 95% CI 19.8% to 31%) during the first
12 months, respectively. The underlying cancer was the main cause of
death (90%), while one patient died as a result of recurrent PE and 2 pa-
tients died due to bleeding. We compared and did not find statistically
Table 2
Rates of major bleeding and clinically relevant bleeding.

Total (N = 247) Rate of major bleeding

Time period Rate (n/subject months at riskb) % 9

1–6 months 7/1320 0.5 0
7–12 months 5/933 0.5 0
1–12 months 12/2253 0.5 0
2–6 months 5/1073 0.5 0
2–12 months 10/2006 0.5 0
By monthc

1st month 2/247 0.8 0
2nd month 2/241 0.8 0
3rd month 0/232 0 0
4th month 1/222 0.5 0
5th month 1/206 0.5 0
6th month 1/198 0.5 0
7th month 1/183 0.5 0
8th month 1/174 0.6 0
9th month 0/164 0 0
10th month 1/152 0.7 0
11th month 2/147 1.4 0
12th month 0/136 0 0

Clinically relevant bleeding: major bleeding or clinically relevant non-major bleeding.
a 95% CI, 95% confidence interval, two-tailed exact Clopper-Pearson.
b Denominator was the total subject-months at risk during the time period.
c Adjudicated events were those that had been reviewed and confirmed by the Central Adju

included in the 12th month counts.
significant differences in all-causemortality,major bleeding andVTE re-
currences between symptomatic and incidental VTE.

4. Discussion

As previous studies with LMWH up 6 months after CAT, the TiCAT
study demonstrated that treatment with tinzaparin from months 7–12
after the diagnosis of VTE is safe with a low incidence of clinically rele-
vant bleedings and recurrences. The global incidence of major bleeding
during the first 6 months was 2.8% (95% CI 1.1 to 5.5%), being similar to
the value obtained in the CATCH study (2.7%) [11]. One strength of our
studywas that we studied clinically relevant bleeding from amore clin-
ical and practical point of view. The efficacy of the treatment was mea-
sured in terms of recurrent VTE, the secondary objective of our study,
showed a trend for a lower recurrence with a global incidence of 4.5%
(95% CI 2.2 to 7.8%) in the first 6 months and a lower incidence during
months 7–12 (1.1%; 95% CI 0.1 to 3.9%; p = 0.08). The incidence of re-
current VTE during the first 6 months was similar to that described in
Rate of clinically relevant bleeding

5% CIa Rate (n/subject months at riskb) % 95% CIa

.2, 1.1 12/1320 0.9 0.5, 1.6

.2, 1.2 6/933 0.6 0.2, 1.4

.3, 0.9 18/2253 0.8 0.5, 1.3

.2, 1.1 10/1073 0.9 0.4, 1.7

.2, 0.9 16/2006 0.8 0.5, 1.3

.1, 2.9 2/247 0.8 0.1, 2.9

.1, 3 3/241 1.2 0.3, 3.6
, 1.6 2/232 0.8 0.1, 3.1
, 2.5 2/222 0.9 0.1, 3.2
, 2.7 2/206 1 0.1, 3.5
, 2.8 1/198 0.5 0, 2.8
, 2.7 1/183 0.5 0, 2.7
, 3.2 1/174 0.6 0, 3.2
, 2.2 0/164 0 0, 2.2
, 3.6 1/152 0.7 0, 3.6
.2, 4.8 3/147 2 0.4, 5.8
, 2.7 0/136 0 0, 2.7

dication Committee. Events recorded during the study but after 365 days of treatment are

Image of Fig. 2


Table 3
Bleeding sites and outcome of the bleeding in cancer associated thrombosis.

Bleeding type Site Outcome

NMCRB Decrease in platelets (50,000) and petechial Alive
NMCRB Haematoma in the thigh Alive
NMCRB Intermittent haematuria (n = 2) Alive
NMCRB Haematuria Alive
NMCRB Bleeding secondary to trauma and thrombocytopenia

(70,000)
Alive

Major bleeding Decrease of more than two points in haemoglobin
values (n = 5)

Alive

Major bleeding Intermittent bleeding with transfusion requirement Alive
Major bleeding Intra-abdominal haematoma secondary to

intervention requiring surgical intervention.
Alive

Major bleeding Severe vaginal bleeding due to suture dehiscence Alive
Major bleeding Upper gastrointestinal bleeding plus decrease of more

than two points in haemoglobin values
Alive

Major bleeding Upper gastrointestinal bleeding Alive
Major bleeding Upper gastrointestinal bleeding Death
Major bleeding Massive haemoptysis Death

NMCRB: non-major clinically relevant bleeding.

Fig. 3. Time to venous thromboembolism (VTE) recurrence. The Kaplan–Meier estimate of
the time to first occurrence of new VTE.
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the CATCH study (6.9%) [11]. Table 5 summarizes comparative results of
the different studies regarding extension of LMWH.

The CLOT studywas thefirst to use LMWH in CATpatients during the
first 6 months after the diagnosis of VTE and demonstrated the efficacy
of dalteparin with patients presenting a low number of major bleeding
events [8]. Theuse of tinzaparin in theCATCH study showed a similar ef-
ficacy to that of VKA but the safety profile was higher in the group re-
ceiving LMWH, with a significant reduction in CRNMB [11]. On
comparing LMWHandVKA, onemeta-analysis reported a significant re-
duction in the relative risk of recurrent VTE of 53%, although no differ-
ences were found in major bleeding events or in survival [20]. Based
on the studies available, all the international guidelines currently rec-
ommend the administration of LMWH for at least 6 [21,22] or 3–
6 months in patients with CAT [23].

Although most clinical studies have compared LMWH during the
first 6 months of anticoagulant treatment, oncological patients with
VTEmost likely need indefinite treatment or treatment until the cancer
is cured [24]. Direct acting oral anticoagulants (DAOCs) such as the
thrombin inhibitor dabigatran and factor Xa inhibitors (apixaban,
edoxaban and rivaroxaban) are effective treatments to prevent and
treat VTE in the general population [25]. However, the efficacy and safe-
ty of these drugs in CAT patients is unknown and thus, they are not rec-
ommended in these patients [26].

The mortality at 6 and 12 months in our series was 15.8% (95% CI
11.5 to 21) and 25.1% (95% CI 19.8 to 31), respectively. The percentage
of patients with metastasis in our study (66%) was higher than in the
CATCH study (55%) [11] but similar to that of the CLOT (67%) [8] and
DALTECAN studies (62.6%) [15]. Despite the high percentage of patients
with metastasis with similar histology and localizations, in our series
the mortality at 6 months was lower than the 32% and 47% described
in previous studies [8,26] and with a mortality at 12 months of 39%
[15]. This may be due to the rapid advances in oncological treatments
Table 4
Incidence of adjudicated new or recurrent venous thromboembolism (deep vein throm-
bosis/pulmonary embolism).

Total (N = 334)

Time period Incidence n/Na (%) 95% CIb

1–6 months 11/247 4.5 2.2, 7.8
7–12 months 2/184 1.1 0.1, 3.9
1–12 months 13/247 5.3 2.8, 8.8
2–6 months 7/240 2.9 1.2, 5.9
2–12 months 9/240 3.8 1.7, 7

a Denominator is the number of patients at risk for that period.
b 95% CI: 95% confidence interval, two-tailed exact Clopper-Pearson.
achieved in the last years. Results related to the efficacy and safety of
dalteparin and tinzaparin obtained in the DALTECAN and the TiCAT
studies reinforce the need for long-term treatment in cancer-associated
thrombosis. Although this evidence could be extrapolated to other
LMWHs, it should be taken into account that despite having a similar
mechanism of action the molecular weights of the different LMWHs
vary, resulting in differences in their activity against factor Xa and
thrombin as well as their affinity for plasma proteins and their plasma
half-lives [27].

Evidence regarding the duration of anticoagulant treatment in can-
cer associated thrombosis is low, and the current guidelines suggest
that treatment should be administered for 6 months or even longer if
the cancer is still active, although these recommendations are not
based on randomized trials. The use of residual vein thrombosis (RVT)
to optimize the duration of LMWH treatment in patients with cancer-
associated thrombosis was evaluated in the DACUS study (Cancer- Du-
ration of Anticoagulation based on Compression Ultrasonography) [28].
In this study, patients with a first proximal DVT or PE and active cancer
with residual DVT on ultrasonography (US) imaging after completing
6 months of LMWH therapy were randomized to receive another
6 months of LMWH or to stop therapy and be thereafter followed for
12 months. The additional 6 months of LMWH reduced recurrent VTE,
but in patients whose anticoagulation was stopped the risk of recurrent
VTEwas the same as in those who had been treated for 6 or 12months.
In the same study, LMWHwas stopped after 6months in all the patients
without residual DVT, and these patients showed a low risk of recur-
rence during the next year (three episodes in 91 patients). These find-
ings have not changed the guideline recommendations for the
treatment of VTE in patients with cancer.” [29].

Our study has several limitations. First, it was an open single-arm
study. Although we know that randomized clinical studies provide
greater evidence, in some situations these are very difficult or practical-
ly impossible to undertake. Indeed, the only clinical study (Longheva
study) had to be closed due to low recruitment (NCT01164046). The
lack of a control group might limit the interpretation of the results and
thismay have induced a bias on including less severe patients. However,
in our series, the percentage of patients with metastasis was elevated
(66%), and we included tumours with a bad prognosis such as those of
the lung (16.6%), kidney (10%) or pancreas (2.8%). Second, we included

Image of Fig. 3


Table 5
Table comparing the major results of the different studies regarding the extension of LMWH.

TiCAT (tinzaparin) DALTECAN (dalteparin) LITE (arm tinzaparin) CATCH (arm tinzaparin) CLOT (arm dalteparin)

n 247 334 100 449 338

M12*: 136 (55.1%) M12*: 109 (32.6%) M12*: 53 (53%) M6*: 268 (60%) M6*: 208 (61.5%)

Age 62 64 – 60 62
DVTc 70% 61% 92% 85.1% 70%a

PEd 48% 51% 21% 42.1% 30%b

Renal disease (CrCle

b50 mL/min)
17/247 (7%) 11/334 (3.3%) – 15%c –

Lung 16.6% 16.8% – 10.7% 12%
Pancreas 2.8% 9.3% – – 4%
Metastases 66% 63% 47% 55% 67%
Dead Overall 62/247 (25.1%) 116/334 (33.8%) Overall 47/100 M1-6: 150 (33.4%) M1-6: 130 (38%)

M1-6: 39 (15.8%) M1-3: 20 (20%)
M7-12: 23 (9.3%) M4-12: 27 (27%)

Major bleeding Overall 12/247 (4.9%) Overall 34/334 (10.2%) M1-12: 7 (7%) M1-6: 12 (2.7%) M1-6: 19 (5.6%)
M1-6: 7 (2.8%; 0.5%/pt/month) M1-6: 26 (7.8%; 1.7%/pt/month)
M7-12: 5 (2.1%; 0.5%/pt-month) M7-12: 8 (2.4; 0.7%/pt-month)

VTEf recurrences Overall 13/247 (5.6%) Overall 37/334 (11.1%) Overall: 7 (7%) M1-6: 31 (6.9%) M1-6: 27 (8%)
M1-6: 11 (4.5%) M1-6: 29 (8.7%) M1-3: 6 (6%)
M7-12: 2 (1.1%) M7-12: 8 (2.4%) M4-12: 1 (1%)

⁎ Data obtained at 12 months;
a Defined as CrCl b 60 mL/min;
b PE, with or without DVT;
c Deep vein thrombosis;
d Pulmonary embolism;
e Creatinine clearance;
f Venous thromboembolism; pt/months: data obtained per patient/month; M1-6: During months 1 to 6; M7-12: During months 7 to 12; M1-3: During months 1 to 3; M4-12: During

months 4 to 12.
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patients with incidental VTE, and this could potentially imply a bias by
including patients with a better prognosis and fewer complications. At
present, the international guidelines recommend the same treatment
for symptomatic and incidental CAT [19,29]. Evidence related to the
prognosis of incidental CAT is very scarce since it is usually described
in retrospective or small series. Van der Hulle et al. recently analysed
11 cohorts with incidental PE (926 patients) and found that recurrence,
major bleeding events andmortality at 6monthswere 5.8% (95% CI 3.7–
8.3%), 4.7% (95% CI 3.0–6.8%), and 37% (95% CI 28–47%), respectively
[30].We analysed patient survival, major bleeding events and recurrent
VTE and did notfind any differences between patientswith symptomat-
ic versus incidental VTE.

In summary, our findings support the use of tinzaparin beyond
6months in patients with CAT because of its good safety profile. Consid-
ering the clinically relevant bleeding events, we believe that our study
provides a more clinical and practical view.
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