
Abstract. Background/Aim: The aim of this study was to
examine the efficacy and safety of direct oral anticoagulants
for cancer-associated venous thromboembolism (VTE) in
patients with active cancer. Patients and Methods: This study
included patients with advanced unresectable/metastatic upper
gastrointestinal (GI) or hepatopancreatobiliary (HPB) cancers
with high risks of VTE and bleeding. Results: No significant
differences were noted in potential bleeding factors between
the rivaroxaban (n=105) and low-molecular-weight heparin
(LMWH) (n=69) groups. Rivaroxaban exhibited similar risk
of recurrent/aggravated VTE compared with LMWH
(p=0.625) but increased risk of major bleeding (17.4% vs.
7.6%; p=0.072), clinically relevant bleeding (31.9% vs.
14.3%; p=0.019), and total bleeding (40.6% vs. 19%;
p=0.010). The multivariate analysis regarded rivaroxaban as
a significant factor for major bleeding (p=0.043) and
clinically relevant bleeding (p=0.043). Conclusion:
Rivaroxaban exhibits comparable efficacy but increases
bleeding risks compared with LMWH in patients with active
unresectable/metastatic upper GI tract or HPB cancers,
requiring extra caution of higher major bleeding risks. 

As cancer-associated venous thromboembolism (VTE) might
cause a delay or discontinuation of anticancer treatments (1),

optimal management of VTE is essential in patients with
cancer. The anticoagulation treatment in cancer-associated
VTE is especially challenging in balancing the risks of
recurrent VTE and bleeding during anticoagulation (2, 3).
Randomized phase III trials have established that long-term
low-molecular-weight heparins (LMWHs), such as dalteparin,
correlated with better or similar efficacy and safety than
vitamin K antagonists (VKAs) maintenance in patients with
cancer (4-6). Accordingly, LMWH has been preferred over
VKA for the treatment of cancer-associated thrombosis (7-9).

Owing to convenience in administration and monitoring,
direct oral anticoagulants (DOACs), including factor Xa
inhibitors and thrombin inhibitors, have emerged with
expectation to replace oral VKAs or LMWHs, as
prophylactic and therapeutic anticoagulation options. In two
large randomized studies comparing rivaroxaban, an oral
factor Xa inhibitor, with enoxaparin followed by VKA
maintenance for the treatment of deep-vein thrombosis
(DVT) (EINSTEIN-DVT) and pulmonary embolism
(EINSTEIN-PE), rivaroxaban demonstrated noninferior
efficacy with similar risk for bleeding (10, 11). Other
DOACs, including apixaban (12), edoxaban (13), and
dabigatran (14), also showed noninferior efficacy and a
similar or lower bleeding risk in patients with VTE
compared with an oral VKA. However, these studies were
not cancer-specific, and only <10% of patients had cancer,
including cancer history only. Although a subgroup analysis
of EINSTEIN-DVT and EINSTEIN-PE and a meta-analysis
comparing DOAC and VKA in patients with cancer
exhibited similar efficacy and safety between DOAC and
VKA, these studies examined not only patients with cancer
during anticoagulation but also patients whose cancer had
already been treated (15, 16). Indeed, the proportion of
patients with recurrent or metastatic cancer was only 22% in
the subgroup analysis of EINSTEIN-DVT and EINSTEIN-
PE studies (15). In addition, although two cancer-specific
randomized trials comparing DOAC and dalteparin in
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patients with cancer were conducted (17, 18), patients
without active cancer lesions during anticoagulation were
still included, and cancers consisted of various types and
stages that had variable risks of VTE and bleeding. 

This retrospective study aimed to investigate the efficacy
and safety of rivaroxaban compared with LMWH as a
treatment for VTE in patients with active locally advanced
unresectable or metastatic cancers, especially upper
gastrointestinal (GI) tract and hepatopancreatobiliary (HPB)
cancer that have high risks of VTE and bleeding (19, 20). 

Patients and Methods
Study population. Using the electronic medical records database
system, we identified 994 patients diagnosed with upper GI tract

and HPB cancer and received LMWH (dalteparin or enoxaparin;
n=777) or rivaroxaban (n=217) from January 2004 to December
2014 at the Asan Medical Center (Seoul, Republic of Korea). Of
these, patients with locally advanced unresectable or metastatic
disease at the start of anticoagulation who were treated with LMWH
or rivaroxaban for therapeutic purposes of DVT or PE for 14 days
unless discontinued because of bleeding were eligible for this study.
We included 174 eligible patients (rivaroxaban group, 69; LMWH
group, 105). This study was approved by the Institutional Review
Board of the Asan Medical Center, and all information was obtained
with appropriate Institutional Review Board waivers. 

Treatment. The selection of LMWH or rivaroxaban for documented
VTE (DVT and/or PE) was at the physicians’ discretion. Following
the institutional routine practice for cancer-associated VTE, the
treatment duration was planned for 6 months unless VTE persisted,
but the completion of anticoagulation was individualized per the
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Table I. Baseline characteristics of study patients.

Rivaroxaban LMWH p-Value
(n=69, %) (n=105, %)

Types of LMWH
Dalteparin – 57 (54.3%)
Enoxaparin – 48 (45.7%)

Age, years 67 (59-72) 59 (52-66) 0.007
≥65 years 38 (55.1) 30 (28.6)

Gender 0.369
Male 32 (46.4) 56 (53.3)

Primary cancer type 0.074
Esophageal cancer 1 (1.4) 7 (6.7)
Gastric cancer 22 (31.9) 51 (48.6)
Gastric GIST 1 (1.4) 1 (1.0)
HCC 3 (4.3) 5 (4.8)
Biliary cancer 14 (20.3) 16 (15.2)
Pancreatic cancer 27 (39.1) 25 (23.8)
Ampulla of Vater cancer 1 (1.4) 0 (0)

Disease status at diagnosis of VTE 0.505
Locally advanced unresectable 11 (15.9) 13 (12.4)
Metastatic or recurrent 58 (84.1) 92 (87.6)
Type of VTE 0.308

DVT only 33 (47.8) 48 (45.7)
PE only 19 (27.5) 39 (37.1)
Both DVT and PE 17 (24.6) 18 (17.1)

ECOG performance status 0.006
0-1 65 (94.2) 83 (79.0)
2-4 4 (5.8) 22 (21.0)

BMI (<18.5 kg/m2) 14 (20.3) 13 (12.4) 0.159
Platelet count (<100×106/μl) 4 (5.8) 14 (13.3) 0.110
Creatinine clearance (<60 ml/min) 6 (8.7) 9 (8.6) 0.977
Exposure to anticancer systemic therapy during anticoagulation 40 (58.0) 49 (46.7) 0.144
Exposure to radiotherapy during anticoagulation 4 (5.8) 9 (8.6) 0.496
Cancer lesions at GI tract mucosa 20 (29.0) 43 (41.0) 0.108
Past medical history of bleeding 4 (5.8) 6 (5.7) 1.000
Duration from diagnosis of unresectable, metastatic, or recurrent 
cancer to the start of anticoagulation, months 3.2 (1.6-6.0) 4.2 (1.4-8.5) 0.275

Data are median (interquartile range) or number (%). LMWH: Low-molecular-weight heparin; GIST: gastrointestinal stromal tumor; HCC,
hepatocellular carcinoma; VTE: venous thromboembolism; DVT: deep-vein thrombosis; PE: pulmonary embolism; ECOG: Eastern Cooperative
Oncology Group; BMI: body mass index; GI: gastrointestinal. 



physicians’ decision and clinical conditions. The doses and
schedules of LMWH (dalteparin or enoxaparin) and rivaroxaban
were standard dosing schedules-dalteparin was administered
subcutaneously once daily at a dose of 200 IU/kg for the first 30
days of treatment, and then at 150 IU/kg; enoxaparin was
administered subcutaneously twice daily with at a dose of 1 mg/kg;
and rivaroxaban was administered orally twice daily at a dose of 15
mg for the first 21 days of treatment, and then once daily at 20 mg.

Efficacy and safety outcomes. We evaluated the efficacy outcomes
with recurrent or aggravated DVT or PE during follow-up. The
aggravation of DVT or PE was documented by the same diagnostic
methods as those used for the initial diagnosis. Recurrent or
aggravated VTE was defined as one of the following: (1) new
intraluminal filling defects of venous segment in two or more views
on Computed Tomography (CT); (2) new noncompressible venous
segments on ultrasonography; (3) a substantial increase (≥4 mm) in
the diameter of the thrombus during full compression in a
previously abnormal segment on ultrasonography; (4) new perfusion
defect of, at least, 75% of a segment with corresponding normal
ventilation (high probability) on perfusion scan, or (5) new lesions
correlated with DVT documented by CT or ultrasonography despite
non–high-probability perfusion defect on perfusion scan; (6) fatal
PE based on objective diagnostic tests, which could not be attributed
to a documented cause and for which could not be ruled out
(unexplained death). The safety outcomes were evaluated with
bleeding events, which were classified into three categories – major
bleeding, clinically relevant non-major bleeding, and total
bleeding—as reported previously (17, 21). Major bleeding was
defined as acute and clinically overt bleeding accompanied by one
or more of the following: contribution to death, occurrence in
critical sites such as intracranial site, a decrease in the hemoglobin
level ≥2 g/dl, or the need for the transfusion of ≥2 units of red blood
cells. In case of not fulfilling the criteria for major bleeding,
clinically relevant non-major bleeding was defined as acute and
clinically overt bleeding with one or more of the following: the need
for medical intervention, unscheduled contact with a physician, or
interruption or discontinuation of anticoagulation. The clinically
relevant bleeding was defined as the sum of major bleeding and
clinically relevant non-major bleeding.

Statistical analysis. Categorical and quantitative data were compared
using the Chi-square test or Fisher’s exact test and Mann-Whitney U-
test, respectively. We calculated the time to recurrent or aggravated
VTE and bleeding from the beginning of anticoagulation to the date

of recurrence or aggravation of VTE, and the date of the first episode
of bleeding, respectively. Patients without any event were censored at
the time of the last follow-up. Eight patients switching anticoagulants
without any event at the physicians’ discretion were censored at the
stopping date of corresponding anticoagulants. Using the Kaplan-
Meier method and log-rank test, we estimated and compared the time-
to-event distribution, respectively. Cox proportional hazards models
were used to estimate the correlation between the type of
anticoagulation and the time to event. The multivariate analysis
included significant factors (p<0.1) in the univariate analysis, and the
backward elimination model was used in the multivariate analysis.
Logistic regression model was used to calculate odd ratios of bleeding
events according to the type of anticoagulant in GI tract cancers versus
non-GI tract cancers. The interaction test was performed in the logistic
regression models to assess whether the bleeding event rates of each
anticoagulant differed between GI and non-GI tract cancer. All tests
were two-sided with 5% defined as the level of significance.

Results

Patient characteristics. Table I summarizes the baseline
characteristics of the study patients. Most patients (n=150,
86.2%) had metastatic or recurrent cancers, and 94 patients
(54.0%) were concurrently treated with anticancer systemic
therapy during anticoagulation. The median time to the start
of anticoagulation from the diagnosis of unresectable,
metastatic, or recurrent cancer was 4.6 [interquartile range
(IQR)=2.0-9.6] months. The median age was higher in the
rivaroxaban group than in the LMWH group (67 vs. 59
years; p=0.007), whereas patients with the Eastern
Cooperative Oncology Group performance status ≥2 (21.0%
vs. 5.8%; p=0.006) and GI cancer as the primary cancer type
(56.2% vs. 36.2%; p=0.013) were more common in the
LMWH group than that in the rivaroxaban group. The
frequency of thrombocytopenia <100×106/μl also tended to
be higher in the LMWH group (13.3% vs. 5.8%; p=0.110).

Anticoagulation treatment. The median treatment duration of
an initially started anticoagulant was 55 (IQR=27-131) days
in the rivaroxaban group and 44 (IQR=23-95) days in the
LMWH group (p=0.345). Most patients could not maintain
the initial anticoagulant as planned because of bleeding
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Table II. Recurrent or aggravated venous thromboembolism and bleeding events. 

Rivaroxaban LMWH p-Value HR (95%CI) p-Value
(n=69, %) (n=105, %)

Recurrent or aggravated VTE 2 (2.9) 1 (1.0) 0.563 1.86 (0.15-22.60) 0.625
Category of bleeding events
Major bleeding 12 (17.4) 8 (7.6) 0.048 2.28 (0.93-5.57) 0.072
Clinically relevant non-major bleeding 10 (14.5) 7 (6.7) 0.117 2.14 (0.82-5.64) 0.122
Clinically relevant bleeding 22 (31.9) 15 (14.3) 0.006 2.20 (1.14-4.24) 0.019
Total bleeding 28 (40.6) 20 (19.0) 0.002 2.13 (1.10-3.79) 0.010

LMWH: Low-molecular-weight heparin; HR: hazard ratio; CI: confidence interval; VTE: venous thromboembolism. 



(n=38, 21.8%), follow-up loss (n=52, 29.9%), death with
cancer progression (n=27, 15.5%), switching to other
anticoagulants for recurrent or aggravated VTE events (n=3,
1.7%), physicians’ discretion (n=8, 4.6%), and other reasons
(n=18, 10.3%), including thrombocytopenia, procedure, poor
general condition, or sepsis with coagulopathy. 

Efficacy and safety outcomes. Recurrent or aggravated VTE
occurred in 1 patient (1.0%) in the LMWH group and 2
patients (2.9%) in the rivaroxaban group (p=0.563). The
comparison of the time to recurrence and aggravation of
VTE revealed that the efficacy in the rivaroxaban group was
not significantly different from that in the LMWH group
[hazard ratio (HR), 1.86; 95% confidence interval (CI)=0.15-
22.60; p=0.625] (Table II, Figure 1).

Overall, 12 patients in the rivaroxaban group (17.4%) and
8 in the LMWH group (7.6%) had major bleeding events
(p=0.048) and, regarding time to major bleeding, an
increasing trend was observed in the rivaroxaban group
compared to the LMWH group (HR=2.28, 95%CI=0.93-
5.57, p=0.072) (Figure 2a; Table II). In addition, both
clinically relevant bleeding and total bleeding events were
more often observed in the rivaroxaban group than in the
LMWH group–31.9% vs. 14.3% (p=0.006) with HR 2.20
(95%CI=1.14-4.24, p=0.019) for clinically relevant bleeding;
and 40.6% vs. 19.0% (p=0.002) with HR 2.13 (95%CI=1.20-
3.79, p=0.010) for total bleeding (Figure 2b and c; Table II).
Table III summarizes the univariate analysis of clinical
factors for major bleeding and clinically relevant bleeding.
The type of anticoagulant remained the significant factor
associated with the risk of major bleeding (HR=2.55;
95%CI=1.03-6.31; p=0.043) and clinically relevant bleeding
(HR=2.54; 95%CI=1.03-6.25; p=0.043) in the multivariate
analysis (Table III). Table IV presents the frequencies of

bleeding events per the type of anticoagulant in GI tract
cancer versus non-GI tract cancer. Patients with GI tract
cancers were more likely to have an increase in the risk of
major bleeding with rivaroxaban than with LMWH
(interaction p=0.041). The frequencies of bleeding events per
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Figure 1. The Kaplan-Meier estimate of the time to recurrent or
aggravated venous thromboembolism.

Figure 2. The Kaplan-Meier estimate of the time to bleeding. A: Major
bleeding; B: Clinically relevant bleeding (major and non-major bleeding);
and C: Total events of bleeding.



the type of anticoagulant in each primary cancer type are
shown in Table V. The most common bleeding site was the
GI tract; all major bleeding in the rivaroxaban group, and
half of the major bleeding cases in the LMWH group
occurred in the GI tract (Table VI). 

Discussion 

International guidelines (9, 22, 23) recommend LMWH as
the preferred anticoagulant treatment of cancer-associated
VTE based on the better or similar efficacy and safety results
of LMWH over VKA in patients with cancer (4-6). Recently,
DOACs have emerged as the treatment option for VTE in
clinical practice based on their noninferior efficacy and
safety results compared with VKA in non-cancer-specific
clinical trials (10-14). In the latest-version of the National
Comprehensive Cancer Network guidelines (22), DOACs,
including rivaroxaban, apixaban, and edoxaban, have been
adopted as acceptable alternatives for the treatment of
cancer-associated VTE (22). As patients with active cancer
have higher risks of recurrent VTE and bleeding
complication than non-cancer patients, the efficacy and

safety of an anticoagulation regimen warrant separate
investigation in patients with active cancer. A randomized
pilot trial (SELECT-D) comparing rivaroxaban and
dalteparin in patients with active cancer showed that
rivaroxaban correlated with lower VTE recurrence
(HR=0.43; 95%CI=0.19-0.99), but a higher occurrence of
clinically relevant non-major bleeding (HR, 3.76;
95%CI=1.63-8.69) (17). Another randomized trial (Hokusai
VTE cancer study) comparing edoxaban and dalteparin in
patients with active cancer or cancer diagnosed within the
previous 2 years reported that the rate of recurrent VTE
tended to be lower with edoxaban (HR=0.71; 95%CI=0.48-
1.06); however, the rate of major bleeding was significantly
higher with edoxaban than that with dalteparin (HR=1.77;
95%CI=1.03-3.04) (18). These studies demonstrated the
higher risk of bleeding of DOACs compared with dalteparin
in patients with cancer contrary to previous non-cancer-
specific trials that suggested DOACs had less major bleeding
events compared with lead-in enoxaparin followed by VKA
in patients with cancer (15).

Nevertheless, some crucial points merit further discussion
in these two cancer-specific trials (17, 18). First, in both
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Table III. Univariate and multivariate analysis of clinical factors for major bleeding and clinically relevant bleeding.

Major bleeding Clinically relevant bleeding

Univariate Multivariate Univariate Multivariate

HR (95%CI) p-Value HR (95%CI) p-Value HR (95%CI) p-Value HR (95%CI) p-Value

Female vs. male 0.69 0.431 1.19 0.590
(0.28-1.74) (0.63-2.28)

Age ≥65 years 1.31 0.547 1.51 0.212
vs. <65 years (0.54-3.17) (0.79-2.88)

ECOG PS≥2 vs. 1.44 1.58 0.309
ECOG PS<2 (0.42-4.95) 0.563 (0.66-3.81)

BMI (<18.5) vs. 0.97 0.957 1.29 0.541
BMI (≥18.5) (0.28-3.30) (0.57-2.95)

Platelet <100×106/μl 2.48  0.079 2.93 0.041 1.74 0.186
vs. ≥100×106/μl (0.90-6.84) (1.05-8.18) (0.77-3.97)

Cr clearance <60 ml/min 2.17  0.220 1.06 
vs. ≥60 ml/min (0.63-7.49) (0.32-3.48) 0.921

Anticancer systemic 0.52 0.164 0.50 0.046 0.33 0.018
therapy during (0.21-1.30) (0.26-0.99) (0.13-0.83)
anticoagulation 
(yes vs. no)

Radiotherapy during 2.17 0.217 1.10 0.873
anticoagulation (0.63-7.40) (0.34-3.59)
(yes vs. no)

Cancer lesions at GI 1.51 0.217 1.17 0.643
mucosa (yes vs. no) (0.63-7.40) (0.61-2.24)

Type of anticoagulant 2.28 0.072 2.55 0.043 2.20 0.019 2.54 0.043
(rivaroxaban vs. LMWH) (0.93-5.57) (1.03-6.31) (1.14-4.24) (1.03-6.25)

HR: Hazard ratio; CI: confidence interval; ECOG: Eastern Cooperative Oncology Group; PS: performance status; BMI, body mass index; Cr:
creatinine; GI: gastrointestinal.



studies, active cancer was defined as a diagnosis of cancer
in the previous 6 months, any treatment for cancer within the
previous 6 months, recurrent or metastatic cancer, or
hematological cancer not in complete remission; this implies
that patients without a currently existing cancer lesion (e.g.,

surgically removed) at the beginning or during
anticoagulation could also have been enrolled in those trials,
which could be a bias in analyzing the bleeding risk related
to the use of anticoagulant in patients with cancer. The rate
of metastatic disease in the SELECT-D study and the
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Table IV. The frequency of bleeding events according to the type of anticoagulant in gastrointestinal (GI) tract cancer versus non-GI tract cancer.

GI tract cancer (n=84) Non-GI tract cancer (n=90)

Rivaroxaban LMWH OR (95%CI) p-Value Rivaroxaban LMWH OR (95%CI) p-Value pinteractionb
(n=25, %) (n=59, %) (n=44, %) (n=46, %)

Major bleeding 6 (24.0)a 4 (6.8) 4.34 0.035 6 (13.6) 4 (8.7) 1.66 0.459 0.041
(1.11-17.06) (0.44-6.33)

Clinically relevant 3 (12.0) 6 (10.2) 1.21 0.804 7 (15.9)a 1 (2.2) 8.51 0.050 0.686
non-major bleeding (0.28-5.25) (1.00-72.36)

Clinically relevant 9 (36.0) 10 (16.9) 2.76 0.062 13 (29.5)a 5 (10.9) 3.44 0.032 0.057
bleeding (0.95-7.98) (1.11-10.67)

Total bleeding 10 (40.0) 13 (22.0) 2.36 0.096 18 (40.9)a 7 (15.2) 3.86 0.008 0.138
(0.86-6.47) (1.41-10.53)

LMWH: Low-molecular-weight heparin; OR: odds ratio; CI: confidence interval; GI: gastrointestinal. aSignificant p-Value using the chi-square test
or Fisher’s exact test. bInteraction test was performed to assess whether the bleeding event rates of each anticoagulant differed between the GI and
non-GI tract cancer.

Table V. The frequency of bleeding events according to the type of anticoagulant in each primary cancer type.

Gastric cancer (n=73) Non-gastric cancer (n=101)

Rivaroxaban LMWH p-Value Rivaroxaban LMWH p-Value
(n=22, %) (n=51, %) (n=47, %) (n=54, %)

Major bleeding 6 (27.3) 3 (5.9) 0.018 6 (12.8) 5 (9.3) 0.573
Clinically relevant non-major bleeding 3 (13.6) 6 (11.8) 0.823 7 (14.9) 1 (1.9) 0.024
Clinically relevant bleeding 9 (40.9) 9 (17.6) 0.034 13 (27.7) 6 (11.1) 0.034
Total bleeding 9 (40.9) 11 (21.6) 0.089 19 (40.4) 9 (16.7) 0.008

Pancreas cancer (n=52) Biliary cancer (n=30)

Rivaroxaban LMWH p-Value Rivaroxaban LMWH p-Value
(n=25, %) (n=27, %) (n=14, %) (n=16, %)

Major bleeding 3 (11.1) 1 (4.0) 0.611 2 (14.3) 1 (6.2) 0.586
Clinically relevant non-major bleeding 5 (18.5) 1 (4.0) 0.193 1 (7.1) 0 (0.0) 0.467
Clinically relevant bleeding 8 (29.6) 2 (8.0) 0.078 3 (21.4) 1 (6.2) 0.315
Total bleeding 10 (37) 2 (8.0) 0.020 6 (42.9) 2 (12.5) 0.101

Hepatocellular carcinoma (n=8)

Rivaroxaban LMWH p-Value
(n=3, %) (n=5, %)

Major bleeding 1 (33.3) 2 (40.0) 1.000
Clinically relevant non-major bleeding 1 (33.3) 0 (0.0) 0.375
Clinically relevant bleeding 2 (66.7) 2 (40.0) 1.000
Total bleeding 2 (66.7) 3 (60.0) 1.000



Hokusai VTE cancer study was only 58% and 53%,
respectively. Second, both studies included highly
heterogeneous cancer types, while cancer types related to a
relatively high bleeding risk, as well as a high VTE risk,
were only a minor proportion. Reportedly, GI cancer,
especially upper GI tract or pancreatobiliary cancers, are
well known for having not only the highest VTE risk but
also the highest risk of bleeding regardless of anticoagulation
(20, 24). Indeed, in the Hokusai VTE cancer study, patients
with GI cancer exhibited an increased risk of major bleeding
during treatment with edoxaban than with dalteparin; 13.2%
with edoxaban versus 2.4% with dalteparin in GI cancer and
4.7% with edoxaban versus 4.5% with dalteparin in non-GI
cancer (interaction p=0.02) (18). Most cases of GI bleeding
were noted in upper GI sites. Likewise, in the SELECT-D
trial, most major bleeding events were on GI tract, and
patients with esophageal or gastroesophageal cancer tended

to experience more major bleeds with rivaroxaban (36%)
than with dalteparin (5%) (17). These findings resulted in the
halting of enrollment of patients with gastroesophageal
cancer. As the proportion of patients with upper GI cancer,
including upper GI tract and HPB cancer, was only 14% in
the Hokusai VTE cancer study and 18% in the SELECT-D
study, had more of these cancer types been included, the
bleeding risk from DOAC could have been further increased. 

Hence, this study investigated the efficacy and safety of
rivaroxaban compared with LMWH as a treatment for
cancer-associated VTE in patients with currently active,
locally advanced unresectable, or metastatic upper GI tract
or HPB cancer, providing more relevant data to guide the
selection of anticoagulation in these high-risk patient
populations. We observed that rivaroxaban correlated with a
similar efficacy but with higher risk of bleeding compared
with LMWH in these patients. The rate of major bleeding
events with rivaroxaban (17.4%) and dalteparin/enoxaparin
(7.6%) in this study seemed to be much higher than those of
the SELECT-D study (5.4% with rivaroxaban and 3.0% with
dalteparin) and the Hokusai VTE cancer study (6.9% with
edoxaban and 4.0% with dalteparin), suggesting that the
elevated bleeding risk from DOAC compared with LMWH
in patients with cancer might be further elevated in high-risk
patients with currently active, unresectable, or metastatic
upper GI tract or HPB cancer. Corroborating previous
studies, upper GI tract cancer was more susceptible to an
elevated risk of major bleeding from rivaroxaban. 

This study has some limitations. First, being a
retrospective observational study, there could be potential
biases in the characteristics of treatment groups, treatment
compliance, or outcome events capture. To validate our study
results, we are currently conducting a prospective study
comparing DOAC with LMWH in the same study population
(clinicaltrials.gov NCT03139487). 

Although DOACs are used for the treatment of cancer-
associated VTE in patients with advanced cancer, this study
suggests that rivaroxaban has comparable efficacy but
augmented bleeding risks compared with LMWH in patients
with active locally advanced or metastatic upper GI tract or
HPB cancer. In particular, the use of rivaroxaban in patients
with upper GI tract cancer may require extra caution because
of much higher bleeding risks. 
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Table VI. Bleeding sites according to type of anticoagulation in patients
with clinically relevant bleeding. 

                                                  Rivaroxaban          LMWH       p-Value
                                                    (n=69, %)          (n=105, %)

Major bleeding                          12/69 (17.4)        8/105 (7.6)       0.048
GI sites                                    12/12 (100.0)        4/8 (50.0)        0.014
Specific sites                                                                                   0.107
  Stomach                                   7/12 (58.3)          2/8 (25.0)             
  Colon and rectum                    2/12 (16.7)          1/8 (12.5)             
  Unspecified GI tract                3/12 (25.0)          1/8 (12.5)             
  Hemoperitoneum                      0/12 (0.0)           3/8 (37.5)             
  Others                                       0/12 (0.0)           1/8 (12.5)a            
Clinically relevant                   10/69 (14.5)        7/105 (6.7)       0.089
non-major bleeding

GI sites                                      6/10 (60.0)          5/7 (71.4)        1.000
Specific sites                                                                                  0.095
  Stomach                                   3/10 (30.0)          3/7 (42.9)             
  Colon and rectum                     0/10 (0.0)           2/7 (28.6)             
  Unspecified GI tract                1/10 (10.0)           0/7 (0.0)              
  Biliary tract                             2/10 (20.0)           0/7 (0.0)              
Hemoperitoneum                                                                                
  Airway                                      0/10 (0.0)           2/7 (28.6)             
  Urinary tract                            3/10 (30.0)           0/7 (0.0)              
  Others                                      1/10 (10.0)b           0/7 (0.0)              
Clinically relevant bleeding     22/69 (31.9)      15/105 (14.3)     0.006
GI sites                                      18/22 (81.8)        9/15 (60.0)       0.142
Specific sites                                                                                   0.077
  Stomach                                  10/22 (45.5)        5/15 (33.3)            
  Colon and rectum                     2/22 (9.1)          3/15 (20.0)            
  Unspecified GI tract                4/22 (18.2)          1/15 (6.7)             
  Biliary tract                              2/22 (9.1)           0/15 (0.0)             
  Hemoperitoneum                     0/22 (0.0)          3/15 (20.0)            
  Airway                                      0/22 (0.0)          2/15 (13.3)            
  Urinary tract                            3/22 (13.6)          0/15 (0.0)             
  Others                                       1/22 (6.7)           1/15 (4.5)             

GI: Gastrointestinal. aClinical deterioration with decreased hemoglobin
(Hb 5.0) and death due to unknown cause. bVaginal bleeding.
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