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Direct oral anticoagulants: now also for prevention and
treatment of cancer-associated venous thromboembolism?

Ingrid Pabinger and Julia Riedl

Clinical Division of Haematology and Haemostaseology, Department of Medicine I, Medical University of

Vienna, Vienna, Austria

Data on specific studies in cancer patients using direct oral anticoagulants (DOACs) for the prevention and treatment of
venous thromboembolism (VTE) are still scarce. For preventing VTE with DOACs, current experience is still very limited,
so definite conclusions cannot yet be drawn. However, DOACs have so far been compared with vitamin K antagonists
(VKAs) in patients with acute VTE in 5 studies, and several hundreds of patients included in these studies had either
active cancer, a history of cancer, or a new occurrence of cancer during the course of disease. Meta-analyses have
revealed an at least similar efficacy and safety profile of DOACs compared with VKAs. A number of studies of cancer
patients investigating primary prevention and treatment are underway, and somewill be finalized soon. Nevertheless, we
might need further trials, specifically on the prevention of VTE in patients who are at particularly high risk. This article also
includes a personal opinion on the use of DOACs in cancer patients. In conclusion, the currently available data show that
DOACsmight be safe and efficacious in the treatment of VTE, however, this has yet to be proven in specifically designed
trials in patients with cancer. With regard to prevention, thus far, even less data exist, and the outcomes of the ongoing
studies have to be evaluated before DOACs may be used for primary prevention.

Learning Objectives

• Learn about DOACs in general and the presently available data
on treatment of venous thrombosis and/or pulmonary embo-
lism in patients with cancer

• Gain knowledge on DOACs in the prevention of venous
thromboembolism in cancer patients

• Learn about the recent guidelines in prevention and treatment
of venous thromboembolism and the individualized approach
in a patient with cancer

Introduction
In the framework of autopsy studies, pathologists recognized several
decades ago that many patients with cancer had thrombosis in the
vascular system of the lungs and that this led or contributed to death
in .40% of patients.1 Later, a noninvasive method (light reflection
rheography) revealed a 52% (135 in 285 patients) rate of thrombosis in
the deep leg veins in hospice patients with advanced cancer.2 Since that
time, research and knowledge on cancer-associated thrombosis have
considerably advanced and increased, and it has been identified as one
of the leading causes of mortality and morbidity in cancer patients.3

The association between cancer and thrombosis is two-sided: on the
one hand, cancer patients develop venous thrombosis or pulmonary
embolism much more frequently during the course of disease, and on
the other hand, cancer can more frequently be found in patients with
deep vein thrombosis (DVT) or pulmonary embolism (PE). Venous
thromboembolism (VTE) is a term used to commonly summarize DVT

and PE. The risk of developingVTE is ~4 to 6.5 times higher in patients
with malignancy than in those without it.4,5 Patients with cancer do not
only have increased risk of deep leg or arm vein thrombosis or pul-
monary embolism, but they also more frequently experience throm-
bosis at unusual sites, such as in the mesenteric or portal veins.6

It is common knowledge that cancer induces a hypercoagulable state,
and this state is regarded as the main reason for the increased risk of
VTE.7 It is not only the deep veins that may thrombose, but also the
superficial veins, as was first noted by Trousseau,8 who described
the association between thrombophlebitis and malignancy.

Superficial vein thrombosis, DVT, and PE cause a number of symptoms,
such as pain and swelling, and thus have amajor impact on the quality of
life of cancer patients. Pulmonary embolism constitutes an immediate
fatal risk. In the long term, patients may develop postthrombotic
syndrome after DVE, and those with PE may develop pulmonary
hypertension. The primary medical objective is therefore, in the first
place, to prevent VTE in cancer patients altogether and, if it occurs, to
treat it safely, efficaciously, and easily without additionally burdening
the patients. Anticoagulants used for patients with VTE in general, but
cancer patients specifically, should fulfill all of these criteria.

Anticoagulants for the prevention and treatment of
cancer-associated thrombosis
For many decades, we have used 2 groups of anticoagulants, LMWH
and VKAs, not only for patients without cancer, but also for those
with malignancy. The most important anticoagulant shown to be
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effective for the prevention and treatment of cancer-associated
VTE is LMWH. As will be discussed later, LMWH is still the most
frequently recommended and most important anticoagulant for the
prevention and treatment of VTE in cancer patients. VKAs have also
been useful and used for many decades in cancer patients. However,
patients with cancer have a higher risk of recurrent VTE despite
sufficient anticoagulation with VKAs.9 Moreover, treatment of
cancer patients with VKAs has turned out to be more unstable10 than
for noncancer patients, which is probably due to several reasons:
for example, the ability to take VKAs on a regular basis might be
impaired because of nausea, or other medications might influence the
effectiveness of VKAs. Thus, VKA treatment is cumbersome for
cancer patients, because they need monitoring of the international
normalized ratio more frequently than noncancer patients.10

Heparin, on the other hand, is only available as a parenteral drug,
so it has to be used either IV (mostly unfractionated heparin) or
subcutaneously (unfractionated heparin or LMWH). The daily
needle prick for injection of LMWH causes pain and often a burning
sensation at the site of injection, which many patients experience to
be unpleasant. Furthermore, at the site of injection, a hematoma or
allergic reaction may occur, which again constitutes a deterioration in
a cancer patient’s quality of life.

At present, we have a number of direct oral anticoagulants (DOACs)
available that, as the term “oral” already illustrates, can be used per os.
DOACs have become the treatment of choice for stroke prevention in
patients with arterial fibrillation11 and in noncancer patients with DVT
or PE.12

Table 1 lists the 4 DOACs that are currently licensed in many
countries for the treatment of VTE. In Table 1, which is derived from
Farge et al,13 the most important, oncology-relevant qualities of these
drugs are summarized. Apixaban, edoxaban, and rivaroxaban are
anti–factor Xa antagonists, and dabigatran is a factor IIa antagonist.

Each of the phase 3 studies in patients with VTE that investigated
DOACs in patients with DVT or PE and compared these novel
treatments with warfarin also included a minority of patients with
a history of cancer or active cancer. In the chapter on treatment of
cancer-associated VTE, these studies14-22 are discussed in more detail
and with specific focus on cancer patients.

In contrast to the general population with VTE, up to now, specific
studies on patients with cancer-associated thrombosis and the use
of DOACs are very limited. Furthermore, in cancer patients, the
ideal comparator with DOACs is not warfarin, but LMWH, because
LMWH is still regarded as the gold standard for treating cancer-
associated thrombosis.12,13 Even fewer specific studies are available
regarding prophylaxis of VTE by using DOACs. There is one pub-
lished phase 2 study that specifically aimed at investigating the safety
of a DOAC (apixaban) in comparison with LMWH (see below),23 and
a limited number of patients with cancer (~7%) were included in a
thrombosis prophylaxis study of rivaroxaban in acutely ill patients.24

Prevention of cancer-associated VTE
When patients are admitted to the hospital with active cancer and
additional risk factors for thrombosis, such as immobilization, in-
fection, or heart failure, they receive primary thrombosis prophylaxis
with LMWH,25 a practice that is well established in many countries.
Usually, thrombosis prophylaxis is terminated when patients are
discharged from the hospital. Thrombosis prophylaxis in ambulatory

cancer patients has been studied and deemed effective26,27; however,
in an unselected group of ambulatory cancer patients, even for those
with advanced disease, the rate of cancer-associated thrombosis is
low (,4% in the placebo groups),26,27 so that even a 50% reduction
in the VTE rate is hardly regarded as a sufficient reason for initiating
long-term usage (3-6 months) of a parenteral medication in a cancer
patient. For patients with a tumor entity that is associated with
a particularly high risk of thrombosis (eg, in pancreatic cancer), the
rate of VTE during the course of disease is much higher (15.1%),
which could be reduced to 6.4% with enoxaparin.28 Thus, for such
a high-risk group of patients, primary thrombosis prophylaxis seems
more reasonable.

Until now, studies on primary thrombosis prophylaxis in cancer pa-
tients with DOACs have been very limited. There is one phase 2 trial
with apixaban for the prevention of thromboembolism in patients with
metastatic cancer.23 The aim of this study was to evaluate the safety
and efficacy of apixaban as primary thrombosis prophylaxis in pa-
tients with metastatic cancer who received chemotherapy. Eligible
patients had either first-line or second-line chemotherapy for advanced
or metastatic lung, breast, gastrointestinal, or bladder cancer, cancer of
unknown origin, ovarian or prostate cancer, or myeloma or selected
lymphoma. During the study, it was decided that, the patients were also
allowed to receive bevacizumab in addition to standard chemotherapy.
Patients were randomized in a 1:1:1:1 ratio to receive apixaban at
a dosage of 5, 10, or 20 mg per day or placebo. The duration of this
study was 12 weeks, and visits occurred at weeks 3, 6, 9, and 12. The
primary outcome for the assessment of tolerability was the occurrence
of either major bleeding or clinically relevant nonmajor bleeding
(CRNM). As a secondary outcome, the authors defined symptomatic
DVT or PE of grade$3 as an adverse event considered to be related to
the study drug in addition to death. There was no screening for VTE,
but objective tests had to be used to diagnose VTE. In addition to the
clinical outcomes, blood samples were taken at baseline, twice during
the study, and at the end of the study at week 12 for the investigation of
prothrombin fragment 112 and D-dimer. In total, 125 patients were
randomized to 1 of 4 treatment regimens. Approximately 30 pa-
tients each were allocated to the various apixaban dosages or
placebo. Between 63% and 80% of patients of the various groups
completed the 12 weeks of the study. Between 18% and 40% of the
various groups were patients with breast cancer, the second largest
group was patients with colorectal cancer. With regard to study out-
comes, there were 3 major bleeding events in total, none in the 5- and
10-mg of apixaban dosage groups, but 2 in the 20-mg apixaban arm,
and 1 in the placebo arm. CRNM was also rare, with 1 occurrence in
the 5-mg and 10-mg apixaban arm each, 2 in the 20-mg arm, and none
in the placebo group. There were 3 VTE events, all in the 29 evaluated
patients with placebo. The grade 3 adverse events were found in the
5- and 20-mg apixaban group, 1 in the 20-mg group, and 2 in the 5-mg
group. The event in the 20-mg arm was adjudicated as a major bleed.

In addition, D-dimer and prothrombin fragment 112 levels were
measured in these patients during the course of disease. The D-dimer
levels were rather constant over time and did not differ between
patients with placebo and those on apixaban. In contrast, there
was a trend for the prothrombin fragment 112 levels, which
were comparable between the groups at baseline, but tended to
decrease during treatment with apixaban, and there was also
some dose-response relationship, with the lowest values in patients on
the higher doses of apixaban. However, the differences were statis-
tically not significant, most probably due to the low number of patients
in the study.
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It can be concluded that apixaban is well tolerated in patients with
active cancer who are undergoing chemotherapy. There was
a trend toward a higher risk of bleeding in patients receiving
20 mg of apixaban per day. The VTE events certainly have to be
interpreted with caution, because the numbers of patients in the
various groups were low. However, it should be kept in mind that
all patients who had a VTE event (n 5 3) were in the placebo
group, which at the end had a VTE event rate of 10% and thus
resembles the findings from other studies of patients with ad-
vanced tumors.7

Rivaroxaban was used for thrombosis prophylaxis in 8101 acutely
ill medical patients in theMAGELLAN trial.24 Patients$40 years of
age and hospitalized for various acute medical illnesses with risk
factors for VTE randomly received either 40 mg enoxaparin sub-
cutaneously once daily for 10 6 4 days or oral rivaroxaban 10 mg
once daily for 35 6 4 days. The primary efficacy outcome was the
composite of asymptomatic proximal DVT, symptomatic DVT,
symptomatic nonfatal PE, and VTE-related death up to day 10 1 4
and up to day 356 4. The primary safety outcome was the composite
of treatment-emergent major bleeding and CRNM.29 In both the
rivaroxaban and the enoxaparin/placebo group, 7.3% of patients
had active cancer. Furthermore, 17.3% and 16.7% of patients had
a history of cancer, respectively. The composite primary efficacy
outcome on day 10 was similar in patients on rivaroxaban and
enoxaparin. On day 35, the primary efficacy outcome was found in
5.7% of patients on placebo and 4.4% of patients on rivaroxaban.
With regard to major bleeding, patients on rivaroxaban had
a clinically relevant bleeding rate of 2.8% compared with 1.2% in
the enoxaparin/placebo group. Other safety outcomes did not
differ between the groups. The subgroup analysis of cancer pa-
tients revealed a primary efficacy outcome on day 35 in a higher
number of patients on rivaroxaban (9.9%; 20 of 202 patients)
compared with those on enoxaparin/placebo (7.4%; 15 of 203
patients). This difference was not statistically significant. Looking
at the safety outcome (clinically relevant bleeding), cancer patients
performed similarly to the other patients, with a significantly higher
bleeding risk in those on rivaroxaban of 5.4% (16 of 294 patients)
compared with 1.7% in those on enoxaparin/placebo (5 of 290
patients).

The interpretation of this data for cancer patients must be made with
caution. The study was not designed to specifically investigate
cancer patients. The trend with regard to bleeding was similar when
compared with the whole group of patients. However, there was no
decrease in the number of VTE events for patients on prolonged
rivaroxaban compared with the short-term enoxaparin patients, and
then placebo phase, which was rather unexpected. When looking at
the subgroup analysis given in the supplement (Figure S1 in Cohen
et al24), the cancer patients were the only patients with a relative risk
(RR) .1, favoring enoxaparin/placebo; however, the 95% confi-
dence interval (CI) was wide (precise data not given) and included 1.

Another oral anti–factor Xa antagonist, which was only recently
approved in the United States, is betrixaban. Betrixaban was
investigated in patients who were hospitalized for acute medical
illnesses. Betrixaban given for 35 to 42 days was compared with
subcutaneous enoxaparin given for 10 6 4 days. Twelve percent of
patients had a history of cancer. Overall, the primary efficacy out-
come (composite of asymptomatic proximal DVT and symptomatic
VTE) occurred in 6.9% of patients receiving betrixaban and in
8.5% of patients receiving enoxaparin (RR, 0.81; 95% CI, 0.65-1.0),

whereas major bleeding complications occurred with a comparable
frequency of #0.7% in both treatment groups. Betrixaban is an
extremely interesting substance for primary thrombosis prophylaxis
in cancer patients, and follow-up studies in ambulatory cancer pa-
tients are an important next step.30,31

It can be concluded that, at present, the data on primary thrombosis
prophylaxis with DOACs in patients with active cancer are too few to
draw any reliable conclusions. Additional studies (eg, the Apixaban
for the Prevention of Venous Thromboembolism in Cancer Pa-
tients [clinicaltrials.gov identifier NCT02048865] and CASSINI
studies [clinicaltrials.gov identifier NCT02555878] are needed that
investigate whether apixaban or rivaroxaban are able to decrease
thromboembolic events in ambulatory cancer patients who are
preselected on the basis of a high anticipated VTE risk using the
validated Khorana score (cut off risk score $2).32

Treatment of cancer-associated VTE
The efficacy and safety of DOACs was assessed in the various
pivotal studies that led to the approval of the DOACs apixaban,
dabigatran, edoxaban, and rivaroxaban for the treatment and sec-
ondary prophylaxis of DVT and PE in the United States, Canada,
the European Union, and many other countries. In each of these
studies, patients with active cancer were included, however, their
numbers were relatively small, and the comparator was not LMWH,
but warfarin, which is known to be inferior to LMWH in the
treatment of cancer-associated thrombosis.33 Data on the outcomes
and safety of cancer patients in the DOAC pivotal trials were nicely
summarized in a recent review.34

In the Apixaban for the Initial Management of Pulmonary Embolism
and Deep-Vein Thrombosis as First-Line Therapy trial (5400 pa-
tients),14 apixaban was started immediately after VTE diagnosis and
was compared with enoxaparin/warfarin, with a follow-up time of
6 months. There were 81 patients with active cancer in the apixaban
group and 78 in the enoxaparin/warfarin group. In addition, 365
patients (179 patients on apixaban and 175 patients on warfarin) had
a history of cancer. In the subgroup analysis of patients with cancer,
VTE or VTE-related death occurred in 3.7% of patients on apixaban
and 6.4% of patients on warfarin. For those with a history of cancer,
the related numbers were 1.1% and 6.3%, respectively. There were
also fewer major bleeding events in the patients on apixaban (in
patients with active cancer, the rate 2.3% vs 5.0%; in those with
a history of cancer, the rate was 0.5% vs 2.8%).

The RE-COVER I and II studies investigated the use of dabigatran vs
warfarin. Both treatment groups received enoxaparin in the initial
phase for 5 days.15,16 The specific data on the subgroup of patients
with cancer were published in 2015.17 There were 114 patients
with active cancer receiving dabigatran, and 107 receiving warfarin.
The treatment duration was 6 months. The number of patients
with a history of cancer were not given, however, 59 patients in the
dabigatran group and 55 patients in the warfarin group developed
cancer during the course of the study. The rate of VTE or VTE-
related death was comparable between patients with active cancer on
dabigatran and those on warfarin (3.5% and 4.7%), and the rate of
major bleeding was also quite similar between the groups (3.8%
and 3.0%). For those patients who developed cancer during the
study, both the recurrence rate (8.5% vs 13.0%) and the bleeding
rate (3.7% vs 7.7%) were lower in patients on dabigatran than those
on warfarin.
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The Hokusai-VTE study investigated the use of edoxaban vs war-
farin in 8240 patients with VTE.18 Data on the subgroup of patients
with cancer were published separately in 2016.19 A total of 109
patients were randomized to the edoxaban group and 99 to the
warfarin group. In addition, quite a high number had a history of
cancer. In total, 378 on edoxaban and 393 on warfarin had either
active cancer or a history of cancer. The rate of VTE or VTE-related
death was 4% for those receiving edoxaban vs 7% in those receiving
warfarin. Major bleeding occurred at a rate of 3% in each of the
2 patient groups. A total of 78 patients in the edoxaban group and
97 patients in the VKA group developed cancer during the study. For

these patients, the VTE recurrence rate was higher (17% for patients
receiving edoxaban and 20% for patients receiving a VKA).

In the EINSTEIN-DVT20 and -PE trials,21 which were conducted
separately, a separate evaluation of cancer patients was performed.22

Rivaroxabanwas comparedwith enoxaparin/warfarin or acenocoumarol
(hereafter, VKA) in an open-label study. The definition of the subgroup
of patients with cancer in this trial was either active cancer at inclusion
or cancer diagnosed during anticoagulant treatment and was thus
different than the other studies. According to their definition, 354
patients with active cancer were included in the rivaroxaban arm, and

Figure 1. Network plots of included studies on the treatment of cancer-associated VTE. Nodes (blue dots) and edges (black connecting lines between
nodes) are scaled according to the number of patients in the respective studies. Consequently, the larger the size of the respective trial(s), the larger the
nodes and edges. (A) Pooled network as analyzed in the network meta-analysis. As indicated by the size of the nodes and edges, most evidence exists for
VKAs, followed by LMWH and non-VCA oral anticoagulants (DOACs). (B) Full trial network showing individual LMWH and DOAC drugs. Again, the size
of the nodes and edges is proportional to the size of the respective studies, and thus the amount of evidence for the drugwithin the trial network. The length
of the edges does not convey information, and differences in edge lengths are simply for better graphical presentation. Reprinted with permission from
Elsevier/Thrombosis Research.37

Figure 2. Forest plot of the RRs with 95% predictive intervals (95% PrI): network meta-analysis (NMA). 95% CIs are black, and 95% PrIs are red.
(A) Estimates for recurrent VTE. (B) Estimates for major bleeding. Reprinted with permission from Elsevier/Thrombosis Research.37
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301 were randomized to receive a VKA. Recurrent VTE occurred in
5% of patients allocated to the rivaroxaban group and in 7% of patients
allocated to the VKA group. With regard to safety, the rate of major
bleeding was significantly lower in patients receiving rivaroxaban
(2% vs 5%; hazard ratio, 0.42; 95% CI, 0.18-0.99). The authors point
out that the risk of developing a recurrent VTE was highest for those
patients who had a new diagnosis of cancer during the study in both
groups (10% in patients on rivaroxaban and 12% in those on a VKA).

There are several meta-analyses in the literature that include these
specific patients and evaluate the efficacy and safety of DOACs
compared with warfarin in patients with cancer.35-39 We would like to
specifically present data on a network meta-analysis published in 2015
that focused on the treatment of VTE in patients with cancer and
evaluated the efficacy and safety of anticoagulants by comparing
6 trials that investigated LMWH in comparison with VKAs and 4
studies (described above) that compared DOACs with VKAs. This
network meta-analysis provides a very detailed overview of the study
characteristics, the patients, and the recurrence and bleeding rates.37

In the pairwise meta-analysis of the 6 trials (LMWH vs VKA), the
risk for recurrent VTEwas highly in favor of LMWH (RR, 0.60; 95%
CI, 0.45-0.79), and the risk of major bleeding did not differ (RR,
1.07; 95% CI, 0.66-1.73). Comparing DOACS with VKA, the risk
for recurrent VTE nonsignificantly favored DOACs (RR, 0.65; 95%
CI, 0.38-01.09) as did the risk of major bleeding (RR, 0.79; 95% CI,
0.39-1.09). In the network meta-analysis, an indirect network com-
parisonwas used that compared LMWHwith DOACs via their common
comparator VKA in the star-shaped network (Figure 1). The comparison
between DOACs and LMWH indicated comparable efficacy (risk ratio,
1.08; 95% CI, 0.59-1.95), and a nonsignificant RR toward improved
safetywithDOACs (RR, 0.67; 95%CI, 0.31-1.46). The results prevailed
after adjusting for different risks for recurrent VTE and major bleeding
between LMWH vs VKA and DOAC vs VKA studies. The results
are shown as a forest plot in Figure 2. In addition, estimates from the
network meta-analysis were adjusted to a 10% 6-month risk of recurrent
VTE (reflecting efficacy) and a 5% 6-month risk of major bleeding
(reflecting safety) in the VKA arm. The risk ratios and 95% CIs of the
unadjusted and adjusted network meta-analysis are shown in Table 2.

We still lack the head-to-head comparison between a DOAC and
LMWH. However, several studies are currently ongoing that are
comparing the use of edoxaban, rivaroxaban with dalteparin, and
apixaban vs LMWH in patients with VTE and cancer. The first
results will probably be available by the end of 2017.

Guidelines
The various guidelines on the prevention and treatment of cancer-
associated VTE are summarized in the recent review by Ay et al.7

The guidelines (ACCP,12 ASCO,40 BCSH,41 EMN,42 ESMO,43

International Clinical Practice Guidelines,13 ISTH,44 NCCN45), all
precisely illustrated in tables in Ay et al,7 recommend treating acute
cancer-associated VTE with LMWH and also recommend long-term
and extended treatment with LMWH. There are differences in the
strength of the recommendations; for example, the International Clinical
PracticeGuidelines have a strong recommendation,13whereas theACCP
guidelines12 have a less strong recommendation in favor of LMWH
in these patients. It has already been noted that regular injections may
considerably decrease the quality of life of a patient.

The International Clinical Practice Guidelines have a particular focus
on DOAC use and specifically discuss the use of DOACs in patients
with cancer.13 Their conclusion is that DOACs are not inferior to
VKAs in the treatment of VTE, however, there is a clear need for
a direct comparison between LMWH and DOACs.

It must be mentioned, however, that treatment with LMWH is a
considerable cost burden for the insurance system and for patients in
some countries.

Guidance on experience, patient preferences,
and values
Trials that specifically deal with the prevention and treatment of VTE
in cancer patients are still limited. Nevertheless, data can be extracted
from large trials, and the meta-analyses performed on these patients
show that DOACs can be regarded as efficacious and safe in patients
with cancer.37 Although we know that patients might also accept long-
term subcutaneous injection,46 they usually prefer an oral medication.
There are also patients who either have local reactions at the site of the
LMWH injection or who are afraid of needles or the associated pain
during the injection. Furthermore, there are those who are not able to
perform self-injections, either because they are too afraid of doing so or
because they are too impaired in their constitution and performance.
Although such problems may be overcome by nurses or other health
professionals or by educating familymembers to perform the injection,
an oral medication can of course be administered more easily and is
thus preferable.

Based on the efficacy and safety data that are available from pre-
vious studies and that have been evaluated in meta-analyses, the

Table 2. RRs of recurrent VTE and major bleeding with 3 anticoagulant strategies for the treatment of cancer-associated VTE: network
meta-analysis

Unadjusted network meta-analysis Adjusted network meta-analysis

VKA 0.60 (0.45-0.79) 0.65 (0.38-1.09) VKA 0.67 (0.46-0.97) 0.93 (0.20-4.40)
1.08 (0.70-1.66) LMWH 1.08 (0.59-1.95) 1.30 (0.83-2.05) LMWH 0.71 (0.14-3.51)
0.72 (0.39-1.37) 0.67 (0.31-1.46) DOAC 0.52 (0.21-1.29) 0.40 (0.15-1.19) DOAC

The 33 3 table on the left reports RRs from unadjusted network meta-analysis, and the 33 3 table on the right is the RRs from an adjusted network meta-analysis, in which the
6-month risks of recurrent VTE and major bleeding were calibrated to 10% and 5%, respectively. The RRs (95% CI) of recurrent VTE and major bleeding for each respective
comparison can be found within the rectangle defined by the two anticoagulant strategies. The upper of the two results pertains to recurrent VTE, whereas the lower result
pertains to major bleeding. The reference category (ie, denominator) for the relative risk is always higher to the left. For example, in the left 3 3 3 table, a rectangle defined by
LMWH and DOAC includes 2 results, namely 1.08 (0.59-1.59) and 0.67 (0.31-1.46). The upper of these two (ie, 1.08) is the RR of recurrent VTE for DOAC vs LMWH (with
LMWH as the denominator, ie, a 1.08-fold higher risk of recurrent VTE with DOAC compared with LMWH), whereas the lower of these 2 results (ie, 0.67) is the RR of major
bleeding for DOAC vs LMWH (ie, 0.67-fold lower risk with DOAC compared with LMWH). Reprinted with permission from Elsevier/Thrombosis Research.37

*Estimates from the unadjusted network meta-analysis.
†Estimates from a network meta-analysis adjusted to a 10% 6-month risk of recurrent VTE in the VKA arm (efficacy) and a 5% 6-month risk of major bleeding in the VKA
arm (safety).
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International Clinical Practice Guidelines group considers DOACs
to be a potential treatment of VTE for patients with stable cancer
who do not receive systemic anticancer therapy and for cases in
which a VKA is an acceptable, but not available treatment option.13

After 3 to 6 months of treatment with LMWH, we have no data
comparing LMWH either with a VKA or with DOACs. In all current
guidelines, individual assessment of the benefit-risk ratio, tolera-
bility, and each patient’s individual preference are the basis for
decisions on further anticoagulation therapy. It is our opinion, and
that of many others, that, at the present stage, DOACs are a good
option for patients with active and nonactive cancer. Of course, the
interactions between DOACs and chemotherapeutic agents, anti-
angiogenic therapies, and novel treatments have yet to be considered.
With regard to primary prevention, at present, we would not consider
DOACs as a possible treatment option for either inpatients with an
acute illness or for ambulatory patients with or without systematic
anticancer therapy.
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37. Posch F, Königsbrügge O, Zielinski C, Pabinger I, Ay C. Treatment of
venous thromboembolism in patients with cancer: A network meta-
analysis comparing efficacy and safety of anticoagulants. Thromb Res.
2015;136(3):582-589.

38. van der Hulle T, den Exter PL, Kooiman J, van der Hoeven JJ, Huisman
MV, Klok FA. Meta-analysis of the efficacy and safety of new oral
anticoagulants in patients with cancer-associated acute venous throm-
boembolism. J Thromb Haemost. 2014;12(7):1116-1120.

39. Brunetti ND, Gesuete E, De Gennaro L, et al. Direct oral anti-coagulants
compared with vitamin-K inhibitors and low-molecular-weight-heparin

for the prevention of venous thromboembolism in patients with cancer:
A meta-analysis study. Int J Cardiol. 2017;230:214-221.

40. Lyman GH, Bohlke K, Falanga A; American Society of Clinical On-
cology. Venous thromboembolism prophylaxis and treatment in patients
with cancer: American Society of Clinical Oncology clinical practice
guideline update. J Oncol Pract. 2015;11(3):e442-e444.

41. Watson HG, Keeling DM, Laffan M, Tait RC, Makris M; British
Committee for Standards in Haematology. Guideline on aspects
of cancer-related venous thrombosis. Br J Haematol. 2015;170(5):
640-648.

42. Terpos E, Kleber M, Engelhardt M, et al; European Myeloma Network.
European Myeloma Network guidelines for the management of multi-
ple myeloma-related complications. Haematologica. 2015;100(10):
1254-1266.
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