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1. Introduction

Venous thromboembolism (VTE), which includes deep vein
thrombosis (DVT) and pulmonary embolism (PE), frequently
occurs in cancer patients. Cancer is a condition characterized by
abnormal cells' uncontrolled proliferation and persistence.
Those with VTE who have cancer are at a higher risk of
experiencing recurrent thromboembolism [1, 2].

Patients with cancer face a risk of VTE that is up to 50 times
greater compared to those without cancer. The annual incidence
of VTE in cancer patients varies between 3% and 15% [3]. Risk
factors for developing cancer-associated thrombosis (CAT)
extend beyond large pelvic masses that compress the iliac veins.
They also include  comorbidities, immobilization,
chemotherapy, targeted therapies (such as bevacizumab),
surgeries like lymphadenectomy, and the presence of
intravenous catheters. These factors can contribute to a
prothrombotic or hypercoagulable state [4].

The VTE is linked with considerable morbidity and mortality.
Therefore, it is crucial to start anticoagulant therapy promptly
and to maintain it for as long as the patient remains at elevated
risk for recurrent events [5]. Anticoagulant therapy poses
challenges in cancer patients due to their increased risk of both
recurrent VTE and major bleeding compared to those without
cancer. These complications can interfere with cancer treatments

[5].

Low-molecular-weight heparin (LMWH), unfractionated
heparin (UFH), and vitamin K antagonists (VKA) have been
utilized in the treatment of CAT. Major guidelines, including
those from the American Society of Clinical Oncology, the
National Comprehensive Cancer Network, and the American
Thoracic Society, recommend LMWH for treating CAT [4].
Nonetheless, the effectiveness of LMWH beyond six months is
not well established, and its use can be challenging due to the
need for daily subcutaneous injections [4].

In 2010, direct oral anticoagulants (DOACs) like apixaban,
rivaroxaban, and edoxaban were introduced. These DOACsS,
which include factor Xa and thrombin inhibitors, have minimal
interactions with food or other medications, like LMWH. This
property enables fixed dosing without the need for regular
coagulation monitoring [1, 4].

Recent large randomized controlled trials (RCTs) have
demonstrated the benefits of DOACs over conventional VKAs
for treating VTE. Consequently, DOACs have become the
preferred oral anticoagulant for VTE therapy [6, 7]. Moreover,
DOACs have been shown to be non-inferior to LMWH when
treating CAT. As a result, the use of DOACs in CAT patients is
on the rise [8, 9].

The optimal duration of anticoagulation therapy is determined
by weighing the risk of recurrent VTE if the treatment is
discontinued against the risk of bleeding if it is continued.
Factors such as patient preference, life expectancy, and cost
should also be considered [5].

This study is a meta-analysis of RCTs assessing the use of
edoxaban for VTE in cancer patients across various treatment
durations.

Identification of studies via databases and registers
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Figure 1. Study selection PRISMA flow chart.
2. Methods
2.1. Study design

This meta-analysis was conducted strictly following the
guidelines set by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA).

2.2. Data sources and search strategy

A meta-analysis was conducted using Google Scholar to identify
all published randomized studies on edoxaban treatment for
cancer-associated VTE. The search used the following
keywords: (Edoxaban OR Lixiana OR cancer OR tumor OR
malignancy OR malignant OR cancerous OR tumorous AND
thromboembolism OR embolism OR thrombosis).

2.3. Eligibility criteria

In this meta-analysis, only RCT studies were included. Studies
were excluded if they were 1) non-English, 2) only abstracts, or
3) did not meet the inclusion criteria. All references included in
this study were assessed for eligibility (10).

2.4. Study selection and data extraction

The titles and abstracts of the identified studies were first
screened, followed by a thorough full-text screening to
determine eligibility. Various data were extracted from the
included studies, including number of patients, age, gender,
BMI, type of cancer, edoxaban dosage, treatment duration,
comorbidities, history of major bleeding and VTE, incidence of
major bleeding and recurrent VTE during Edoxaban treatment,
and the number of deaths.

2.5. Statistical analyses
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The data were first used in a qualitative synthesis and then
quantitatively re-analyzed using the Chi-square test and Fisher's
exact test with the Statistical Package for Social Sciences
(SPSS) version 27.0. The level of statistical significance was set
at 0.05.

3. Results

A total of 52 studies were found in the search. Sixteen were
directly excluded due to duplication, non-English language, or
being pre-prints. The remaining 36 studies were screened by
reviewing their titles and abstracts, with none removed after
screening. All 36 studies underwent full-text screening, where
27 were excluded for various reasons. The remaining studies
were evaluated for eligibility (Fig. 1); ultimately, nine studies
(3-5, 8, 11-15), comprising 3,190 cases, met the inclusion
criteria (Table 1). The mean age of the patients was 66.68 +
10.70 years, with a predominance of females, accounting for
1,604 (50.28%) of the total population. Among the
comorbidities, hypertension was the most common, affecting
535 patients (16.77%), followed by diabetes in 208 patients
(6.52%). A history of major bleeding or recurrent VTE was
reported in 210 patients (6.58%). Gastrointestinal tract cancer
was the most frequently mentioned type of cancer in the
included studies, affecting 273 patients (8.56%).

Regarding Edoxaban dosage, the standard dose of 60 mg/day
was administered to 1,812 patients (56.80%), while a reduced
dose of 30 mg/day was given to 1,377 patients (43.17%). Only
one patient received a 15 mg/day dose. The studies included in
the review used three different treatment durations: 3 months, 6
months, or 12 months. A total of 2,507 patients, 78.59%,
received edoxaban for either a 6-month or 12-month period, and
683 patients (21.41 %) received edoxaban for three months (Fig.

Total number of patients
(n=3190)

three-month treatment six or 12-month

group treatment group
n=683 (2141 %) n=2,507 (78.59%)
60 mg edoxaban 30 mg edoxaban 60 mg edoxaban 30 mg edoxaban
dose dose dose dose
n=183 n=499 n= 1629 n=878

Only one patient in
this group received
15 mg edoxaban

Figure. 2 Diagram of the edoxaban treatment groups.

2). Major bleeding occurred in 192 patients (7.66 %) in the 6 or
12-month group and 57 patients (8.35%) in the 3-month group
(p-value=0.573) (Table 2).

Recurrent VTE was observed in 145 patients (5.78%) in the 6-
month or 12-month group and 95 patients (13.91%) in the 3-
month group (p-value<0.001). The number of deaths from any
causes was 548 deaths (21.86%) in the 6-month or 12-month,
followed by 165 deaths (24.16%) in the 3-month group (p-
value=0.110) (Table 3).

Table. 1 Characteristics of the included studies.

Treatment
Dose . utcome
Author, year Number Study Age Gender (r]rsnle::i period v
RECLEIC of cases design  (mean, SD) (M/F) SD) ? 60 30 3 >6 Major Rec. All causes
mg mg mo mo Bleed VTE Death
Chatani et al. 151 RCT 67.6+9.8 81/70  267+40 151 0 71 80 14 29 29
2024 00 450 71.9+9.7 86/364  21.1+30 0 450 234 216 36 65 114
Chung et al.
2005 1 20 RCT 66.2+12.3 12/8 21427 20 0 20 0 9 2 3
Di I;(‘)SI‘;’ ctal. 294 RCT 644111 156/138 N/A 240 54 0 294 5 2 39
M“;‘z)ezro ctal. 477 RCT N/A N/A N/A 263 214 0 477 29 36 0
Nakamura et
o] 2002 (15 53 RCT 64.48+9.93 28/25 N/A 21 31 53 0 4 3 3
O;‘g;;fﬁl' 16 RCT 60.2+10.5 016  22.1#3.90 3 13 0 16 1 2 0
Razsgi’g ﬁﬁf’l' 378 RCT 66.0+13.0 181/197 N/A 281 97 0 378 47 14 40
Ra;](‘)‘;g ctal. 522 RCT 643110 277/ 245 N/A 522 0 0 522 36 41 206
Yamashita et 296 RCT 71.6+9.4 94/202 227440 80 216 0 296 28 3 66
al. 2023 19 305 70.1410.3 73/232 22441 71 234 305 0 22 22 77

RCT: randomized clinical trial, SD: standard deviation, M: male; F: Female, mg: milligram, mo: month, Rec: recurrent, VTE: venous

thromboembolism, N/A: not applicable
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4. Discussion

Thrombogenesis can be triggered by several factors, including
age, a sedentary lifestyle, and advances in imaging technologies
that have led to increased diagnosis rates. Other contributing
factors include using hematopoietic agents, blood transfusions,
invasive intravascular catheters, and the effects of new
antineoplastic drugs (16).

The high incidence and recurrence of VTE in cancer patients is
well-documented. The pathogenesis of cancer-associated
coagulopathy is complex and involves several mechanisms (17).
Tumor cells can trigger blood coagulation through various
processes, including producing procoagulant factors,
fibrinolytic activities, and pro-aggregating effects (17). The
hemostatic side effects of oncological treatments, such as
cytotoxic drugs, hormone therapy, anti-angiogenic therapy,
radiotherapy, and surgery, also contribute to blood
coagulopathies (18).

Treating VTE associated with active malignancy involves not
only managing the thrombosis but also addressing the cancer
itself. This approach is complicated by issues such as bleeding
risks and the potential for recurrent VTE (19).

The LMWH has been the preferred anticoagulant for CAT
following evidence from major RCTs that demonstrated its
superiority over traditional vitamin K antagonists (VKAs) (20-
23).

Table 2. Summary of the fundamental characteristics of the
included studies

Table 2. Continued....

Type of cancer, n (%)
Gastrointestinal tract cancer
Breast cancer
Lung cancer
Gynecological cancer
Urogenital cancer
Hematological malignancy
Other known malignancies
Unknown

Overall edoxaban dose group, n (%)
60 mg
30 mg
15 mg

Treatment period, n (%)

six or 12-month treatment
60 mg
30 mg

three-month treatment
60 mg
30 mg
15 mg

Major bleeding during the treatment,

n (%)
six or 12-month treatment
three-month treatment
Overall

Recurrence VTE, n (%)
six or 12-month treatment
three-month treatment
Overall

Number of deaths from all causes, n

(%)
six or 12-month treatment
three-month treatment

273 (8.56%)
134 (4.20%)
122 (3.83%)
105 (3.29%)
92 (2.88%)
79 (2.48%)
150 (4.70%)

2,235 (70.06%)

1,812 (56.80%)
1,377 (43.17%)
1 (0.03%)

2,507 (78.59%)
1629 (64.98%)
878 (35.02%)
683 (21.41 %)
183 (26.79%)
499 (73.06%)

1(0.15%)

192 (7.66%)
57 (8.35%)
249 (7.80%)

145 (5.78%)
95 (13.91%)
240 (7.52%)

548 (21.86%)
165 (24.16%)

Variables Frequency/ percentages
Number of total patients 3,190 (100%)
Age (mean of means) + SD 66.68 +10.70
BMI (mean of means) + SD * 22.73 £3.67

Body weight <60 kg, n (%)"

1,041 (32.63%)

Gender, n (%)
Female 1,604 (50.28 %)
Male 1,109 (34.77%)
N/A 477 (14.95%)
Hypertension, n (%)
Yes 535 (16.77 %)
No 687 (21.54 %)
Unknown 1,968 (61.69%)
Diabetes mellitus, n (%)
Yes 208 (6.52%)
No 1,014 (31.79%)
Unknown 1,968 (61.69%)
History of VTE, n (%)
Yes 164 (5.14%)
No 2,082 (65.27%)
Unknown 944 (29.59%)

History of major bleeding, n (%)
Yes

46 (1.44%)

No 1,156 (36.24%)

Unknown 1,988 (62.32%)
History of stroke, n (%)

Yes 55 (1.72%)

No 1,167 (36.58%)

Unknown 1,968(61.70%)

Overall 713 (22.35%)

a: The BMI belongs to 1,238 cases as it was provided in three
studies, *: body weight <60 kg belongs to five of the included
studies, HTN: hypertension, DM: diabetes mellitus, VTE:

venous thromboembolism.

Recently, several large RCTs have compared DOACs and
LMWH, demonstrating that DOACs are non-inferior to LMWH
for treating venous VTE in patients with CAT), and they have
emerged as an alternative to LMWH (6, 8, 9).

Based on the results from several clinical trials, including
Hokusai VTE Cancer (edoxaban vs. dalteparin, n=522 vs. 524),
Caravaggio (apixaban vs. dalteparin, n=576 vs. 579), and
SELECT-D (rivaroxaban vs. dalteparin, n=203 vs. 203), as well
as meta-analyses incorporating these studies, DOACs are
deemed effective, safe, and useful for treating CAT (6, 8, 9).
These trials indicated that the VTE recurrence rates with
DOACs range from 4% to 8%, and the major bleeding rates
range from 3% to 7%, which are comparable to those observed
with LMWH (3). In line with the studies referenced, the present
review found that the overall recurrence rate and major bleeding
were 7.52% and 7.80%, respectively.

In a sub-analysis of the HOKUSALI trial, which included 771
cancer patients with VTE, edoxaban was associated with a trend
toward lower VTE recurrence and significantly reduced
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Table. 3 Comparison between the different treatment periods.

Parameters 6 or 12-month treatment

Major bleeding

Yes 192 (7.66%)

No 2,315 (92.34)
Recurrent VTE

Yes 145 (5.78%)

No 2,362 (94.22%)
All causes death

Yes 548 (21.86%)

No 1,959 (78.14%)

3-month group p-value
57 (8.35%) 0.573
626 (91.65)
95 (13.90%) <0.001
588 (86.10)
165 (24.16%) 0.110

518 (75.84%)

clinically relevant bleeding compared to warfarin (14).
Similarly, other Xa inhibitors, such as rivaroxaban and
apixaban, demonstrated comparable benefits in sub-analyses of
the EINSTEIN-DVT and PE trials (24) and the AMPLIFY trial
(6). These findings suggest that Xa inhibitors may be as effective
as, and potentially safer than, warfarin for treating VTE in
cancer patients (17).

A recent RCT, the ONCO DVT study, demonstrated the
potential benefits of extended anticoagulation therapy with
edoxaban for patients with cancer-associated isolated distal
DVT, particularly in reducing thrombotic risk (15). However,
concerns have been raised about the increased risk of bleeding
associated with prolonged anticoagulation in patients with
cancer-associated VTE. Therefore, individual risk assessment
and tailored treatment strategies are crucial for optimizing
management in these patients (11). In their RCT, Chatani et al.
found that the 12-month cumulative incidence of major bleeding
was higher in the 12-month treatment group compared to the 3-
month group for patients receiving 60 mg of edoxaban (14.3%
vs. 4.4%, p-value = 0.046). However, for the 30 mg edoxaban
subgroup, the incidence of major bleeding did not differ
significantly between the two treatment durations (8.7% vs.
8.6%, p-value = 0.89). However, the cumulative 12-month
incidence of symptomatic recurrent VTE was lower in the 12-
month group compared to the 3-month group for both the 60 mg
and 30 mg doses (1.1% vs. 7.6%, p-value = 0.002) (11). In the
current review, major bleeding occurred in 7.66% of patients in
the 6 or 12-month treatment group and 8.35% of those in the 3-
month group for both the 60 mg and 30 mg doses, with no
statistically significant difference found (p-value = 0.573).
Consistent with Chatani et al.’s findings, the recurrence rate of
VTE was higher in the 3-month group for both doses.

In a RCT conducted by Raskob and colleagues, edoxaban was
used for 522 cases of cancer-associated VTEs; the number of
deaths from any cause in their study was 39.5% (8). In the
present review, the mortality rate from any cause was 22.35%.
The comparison between the two groups for both the 60 mg and
30 mg doses showed no significant difference (p-value =0.110).

5. Conclusion

Cancer patients receiving edoxaban for six or 12 months
experience a lower recurrence rate of VTE compared to those on
a 3-month treatment. The incidence of major bleeding appears
to be similar between the two treatment durations.
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