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Background 
For several years, the suggested and recommended antithrombotic 

therapy for VTE in cancer was based on prolonged administration of 
low-molecular-weight heparins (LMWH), according to ASCO, NCCN 
and other international guidelines [1]. Several reports based on real-life 
data have confirmed that this kind of treatment is safe in terms of the 
rates of VTE recurrence and/or bleeding [2].

Oral treatment for VTE in cancer is less common and has been 
tested in a few studies with warfarin; however, there are some issues 
with the use of anti-vitamin K drugs like warfarin in this clinical 
setting, due to the many drug-drug and drug-food interactions and 
to the relative difficulty of obtaining a stable INR with both fixed and 
adjusted doses of warfarin [3].

Even so, oral treatment for VTE in cancer is currently being 
debated now that direct oral anticoagulants (DOACs) have become 
available. These drugs are, in fact, on the market with an indication for 
treatment of venous thromboembolism, but the percentage of patients 
enrolled in the pivotal trials who had cancer was low (around 5 %). 
However, DOACs have a more predictable pharmacokinetic profile 
and less interaction with other drugs or food compared to vitamin K 
antagonists (VKAs), and therefore they are of potential interest for 
patients with cancer [4]. Consequently, new direct oral anticoagulants 
were tested in recent clinical trials that focused on improving our 
understanding of their possible use in this setting. Here we report 
the data available on the use of traditional treatments and DOACs in 
cancer patients with VTE, taken from the most frequently-referenced 
studies in the literature.

Traditional Treatments
Warfarin

Classically, treatment for acute VTE has been based on initial 
therapy with unfractionated heparin or LMWH, followed by long-term 
treatment with VKAs such as warfarin. The same treatment regimen 
was used for decades in oncology patients with VTE, despite the 
absence of specific studies in this setting [3]. Unfortunately, in previous 
years most cancer patients showed reduced tolerance to warfarin, 
particularly during chemotherapy, because of its frequent association 
with gastrointestinal and haematologic side effects. For this reason, it 

was very difficult to maintain therapeutic levels of warfarin, and one 
third of treated patients experienced VTE recurrence or treatment-
related bleeding [5,6].

Low molecular weight heparins (LMWHs)

All scientific communities have emphasised, in their international 
guidelines, a particular recommendation for low-molecular-weight 
heparin as treatment for patients with cancer-associated thrombosis 
(CAT), particularly VTE. The most important evidence for this 
recommendation came from randomised clinical trials such as the 
CLOT study and the CATCH study.

CLOT study

The CLOT study may be considered a milestone, because it was the 
first study designed to compare LMWH vs warfarin for the treatment 
of VTE during cancer. Until the CLOT study, patients with cancer and 
VTE were given similar treatment to non-oncological patients with 
VTE [7]; the initial treatment with LMWH was considered only as a 
bridge before continuing with warfarin for the long-term treatment of 
VTE. Most common issues raised in clinical practice and in scientific 
debates were based on the more predictable pharmacokinetics and 
reduced drug-drug interaction of LMWH, which could provide clinical 
benefits compared to VKA in oncology patients; these discussions 
were also based on the fact that these patients often undergo complex 
treatment regimens and frequently experience liver dysfunction and 
malnutrition. 

In the CLOT study, patients with VTE and malignancy were 
assigned, after randomisation, to receive long-term treatment with 
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Abstract
Active treatment of acute venous thromboembolism without active bleeding is primarily based on the 

administration of LMWH, according to international guidelines. However, recent studies have provided data on direct 
oral anticoagulants that offer interesting new perspectives concerning efficacy in the prevention of recurrent VTE and 
the safety of these drugs in this particular patient population.
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warfarin or with dalteparin 200 IU/kg daily for the first month, 
followed by a daily dose of approximately 150 IU/kg for the next five 
months. In this study, dalteparin showed its superiority over warfarin 
for preventing recurrent VTE in oncology patients. Concerning safety, 
no significant differences in major bleeding were found between 
dalteparin and warfarin.

CATCH study

The CATCH study was an open-label, randomised clinical trial that 
compared tinzaparin vs. warfarin as long-term anticoagulant therapy 
for VTE in oncology patients [8]. For this study, 900 patients with CAT 
were selected and randomised to receive tinzaparin 175 IU/kg once 
daily for 6 months or tinzaparin 175 IU/kg once daily for 5–10 days 
followed by warfarin at a dose adjusted to maintain an international 
normalized ratio target of 2.0–3.0 for 6 months. The primary objective 
was to evaluate the efficacy of tinzaparin for VTE recurrence in patients 
with active cancer; the secondary objective was to determine the safety 
of long-term treatment with tinzaparin (i.e., 6 months) in this clinical 
setting. 

The results showed that the patients randomised to tinzaparin had 
a lower rate of recurrence of VTE compared to the warfarin group, 
although this was not statistically significant. On the other hand, 
concerning safety, there were no differences in the frequency of major 
bleeding or overall mortality between the two groups, while a significant 
reduction in clinically relevant non-major bleeding (CRNMB) was 
observed in those patients treated with tinzaparin [8].

Fondaparinux

There are no specific clinical trials that have tested the efficacy and 
safety of fondaparinux for the treatment of VTE in oncology; however, 
clinical data on this topic are available from a subgroup analysis of the 
MATISSE international clinical trial on VTE [9] and from the global 
RIETE registry [10].

The subgroup analysis of cancer patients in the MATISSE-DVT 
trial showed that the rates of recurrent VTE in the initial treatment 
period, for the entire study period and in patients with advanced cancer 
were as follows for the fondaparinux group versus the enoxaparin 
group: 2.4% versus 0.0%, 12.7% versus 5.4% and 11.5% versus 3.7%, 
respectively. On the other hand, major bleeding rates in cancer patients 
over the entire study period were 7.1% in the fondaparinux group 
versus 7.2% in the enoxaparin group. Thus, this subgroup analysis of 
cancer patients showed that over the entire study period, there was a 
trend toward higher rates of recurrent VTE in those patients who were 
treated with fondaparinux [9].

The Computerised Registry of Patients with Venous 
Thromboembolism (RIETE registry) has been used to compare the 
rates of VTE recurrence and bleeding complications in patients with 
CAT treated with fondaparinux vs. classical antithrombotic treatments 
at days 10 and 90. By applying a propensity score-matching analysis, 
fondaparinux was compared to VKA in patients with and without 
cancer and to LMWH in those with cancer. Among patients with 
cancer, there were no differences between fondaparinux and LMWH 
[10], whereas fondaparinux showed better efficacy than warfarin 
for preventing VTE recurrence, although this was not statistically 
significant.

Therefore, globally speaking, the data on fondaparinux are not 
clear concerning the potential efficacy of this drug for the treatment of 
VTE in cancer patients.

New data on direct oral anticoagulants (DOACs)

Several clinical trials have been planned in recent years for this 
category of drugs, in particular for edoxaban, apixaban and rivaroxaban.

Edoxaban

Edoxaban was the first direct oral anticoagulant tested in a 
randomised clinical trial for the treatment of CAT [11]. The HOKUSAI-
Cancer trial observed oncology patients with CAT for nearly 12 months. 
The study was planned to assess whether oral edoxaban is non-inferior 
to subcutaneous LMWH (i.e. dalteparin) for the treatment of VTE in 
oncology patients. The primary outcome was the composite endpoint 
of objectively-confirmed recurrent VTE and major bleeding during the 
6-to-12-month study period.

The results reported that oral edoxaban was non-inferior to 
subcutaneous dalteparin in terms of the composite endpoint of 
recurrent VTE and major bleeding in CAT. In particular, the rate 
of recurrent VTE was tendentially lower in patients treated with 
edoxaban, while the rate of major bleeding was higher with edoxaban 
than with dalteparin, and this result was mainly influenced by the more 
frequent occurrence of gastrointestinal bleeding [11].

No significant drug-drug interaction was reported during 
chemotherapy. Edoxaban dose adjustment was rarely required for 
patients who developed sudden kidney failure and/or transient 
thrombocytopaenia with a platelet count below 50,000 per mm3.

Apixaban

The CARAVAGGIO study is an international clinical trial that 
was designed to test whether oral apixaban (at a dose of 10 mg twice 
daily for the first 7 days and then 5 mg twice daily) is non-inferior to 
subcutaneous dalteparin for the treatment of VTE in patients with 
cancer [12]. The study is an investigator-initiated, international, 
prospective, randomised, open-label clinical trial with a non-inferiority 
endpoint and blind endpoint evaluation (PROBE study). Around 1200 
patients are expected to be enrolled in the study and evaluated for a 
six-month period.

The primary endpoint of the study is objectively-confirmed 
recurrent VTE as assessed by a central independent adjudication 
committee that is unaware of the study treatment allocation. The 
primary safety endpoint is major bleeding, as defined by the guidelines 
of the International Society of Thrombosis and Haemostasis (ISTH) 
[12].

This study is ongoing and its results, which could shed more light 
on the potential effect of DOACs in cancer patients, are expected in 
early 2020.

Rivaroxaban

Rivaroxaban has been tested in this setting in the SELECT D study, 
which was conducted in the UK. This study enrolled 406 patients 
with active cancer and VTE who were randomly allocated to receive 
antithrombotic treatment according to current guidelines (LMWH/
dalteparin) or oral rivaroxaban (15 mg twice daily for 3 weeks, then 
20 mg once daily for a total of 6 months) [13].

The primary endpoint of the study was recurrent VTE, and the 
secondary safety endpoints were the occurrence of major bleeding and 
CRNMB. A lower rate (not statistically significant) of recurrent VTE 
occurred in those patients treated with rivaroxaban. No significant 
differences in the rate of major bleeding were found between the 
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two treatment groups (no episodes of intracranial bleeding), whereas 
significantly more CRNMB occurred in the rivaroxaban group [13].

The SELECT D study is the first study in the CALLISTO research 
programme, which aims to evaluate CAT with rivaroxaban. The 
CALLISTO programme will also include studies that aim to assess the 
value of this drug for the prophylaxis and treatment of VTE in cancer 
patients.

Dabigatran

Currently, no specific randomised trial has compared the efficacy 
and safety of dabigatran in CAT vs. standard treatment. However, a 
meta-analysis of the phase III clinical trials RECOVER and RECOVER 
II provided data concerning the treatment of VTE in CAT with 
dabigatran or warfarin [14]. As such, only the subgroup of patients 
with CAT was analysed. The results showed that in cancer patients, 
dabigatran provided similar clinical benefits to warfarin for VTE 
recurrence or bleeding. The most significant limitation of this meta-
analysis is that it was based on studies that compared dabigatran to 
warfarin, which is not the gold standard anticoagulant treatment for 
CAT. Therefore, these data should be confirmed by specific targeted 
studies to assess the effects of dabigatran in comparison to LMWH.

Conclusion
In conclusion, there is significant interest in the scientific 

community regarding the potential use of DOACs in the treatment of 
CAT, as these drugs would probably be less cumbersome to use than 
VKAs and more acceptable to patients than long-term subcutaneous 
LMWH. The first pivotal study data, namely those from the HOKUSAI-
Cancer study, seem promising. The results of other, currently ongoing 
studies such as the CARAVAGGIO study are expected in the near 
future and could further elucidate the potential value of these drugs 
for the treatment of CAT, as well as possible differences between the 
molecules in this pharmacological category.  
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