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ABSTRACT
Objective: To determine the effect and safety of sequential treatment with the low-molecular-weight heparin dalteparin
and the direct oral anticoagulants rivaroxaban in patients with cancer- associated venous thromboembolism (VTE).
Study Design: Observational study.
Place and Duration of Study: Department of Oncology, the Second Affiliated Hospital of Soochow University, between
January 2017 and September 2019.
Methodology: Patients with active cancer, diagnosed with VTE and who received sequential treatment with dalteparin
and rivaroxaban, were retrospectively reviewed. Logistic regression analysis was used to identify risk factors associated
with VTE recurrence.
Results: Ninety-nine patients with active cancer were enrolled in the study. The median delteparin treatment time was
nine days (5–20 days), and 2.8 months (1–6 months) for rivaroxaban. Sixty (60.6%) patients had eliminated VTE, and 39
(39.4%) had persistent VTE, but with relieved symptoms. No major bleeding was observed. Eleven (11.1%) patients had
minor bleeding, including melena (5.1%), hematuria (3.0%), vaginal bleeding (1.0%), gingival bleeding (1.0%), and subcu-
taneous hemorrhage (1.0%). During the 6 months follow-up period, one (1.0%) developed pulmonary embolism, and seven
(7.1%) experienced recurrent VTE. Univariate logistic regression analysis showed that bleeding occurrence and anticoagu-
lant treatment duration were the two significant factors affecting VTE recurrence (p<0.05).
Conclusion: Maintenance of rivaroxaban after initial dalteparin treatment could effectively reduce the risk of VTE recur-
rence and was well tolerated by patients with cancer-associated VTE. However, in the clinical practice, the treatment dura-
tion is often insufficient, so it is essential to follow-up these patients to ensure sufficient treatment time.
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INTRODUCTION

Venous  thromboembolism  (VTE)  is  a  common  complica-
tion  and  the  main  cause  of  death  in  cancer  patients. 
The  incidence  of  VTE  in  cancer  patients  was  reported  to 
be  4%-20%,1  which  is  four  to  seven  times  higher  than  in 
patients  without  cancer.2  There  are  several  factors  that 
may  be  responsible  for  the  high  incidence,  such  as  the 
use  of  central  venous  catheters,  and active  anticancer 
treatments  includin  chemotherapy,  antiangiogenic  and 
anti-cancer  interventional  therapy.3-5
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Anticoagulation options recommended for the management of
VTE  in  patients  with  cancer  include  low-molecular-weight
heparins (LMWHs), the vitamin K antagonist (VKAs) warfarin,
and direct oral anticoagulants (DOACs).6 LMWHs have been the
preferred monotherapy in the acute and maintenance phases
of VTE; however, subcutaneous administration is not conve-
nient and may cause poor compliance in long-term LMWH treat-
ment.Therefore, combination treatments which include LMWH
therapy, followed by warfarin or DOACs, are alternative option-
s.6-8 Although warfarin is a traditional oral agent used in VTE,
the international normalised ratio should be maintained at an
interval of 2.0 to 3.0 during the treatment.9 DOACs including
dabigatran, rivaroxaban and apixaban, are anti-hemophilic Xa
inhibitors,  which  have  similar  reported  safety  and  efficacy
profiles for  the treatment of VTE in cancer patients.,10-12 These
agents have been reported to be non-inferior to VKAs in patients
with acute VTE.9,13

However,  there  is  still  no  recommendation  of  LMWH  treat-
ments  followed  by   rivaroxaban  in the  current guidelines.6
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The primary objective of this study was to assess the safety of
rivaroxaban  during  maintenance  treatment.  The  secondary
objectives were outcome of VTE after anticoagulation treat-
ment and the incidence of recurrent VTE within six months.

METHODOLOGY
Potential study patients were identified by searching the color
Doppler ultrasonography and electronic patient record system for
the cancer patients diagnosed with acute VTE in the Second Affili-
ated Hospital of Soochow University, between January 2017 and
September 2019. A total of 619 patients were identified. Active
cancer was defined as a new diagnosis of cancer within six months
before VTE occurrence, anticancer treatment within the previous
six months, and metastatic cancer. The patients who had received
LMWHs as initial  treatment and who were switched to DOACs
successfully  were  included.  The  treatment  protocol  used  was
7–15  days  standard  subcutaneous  administration  of  LMWHs,
followed by rivaroxaban (20mg once daily) for 1 to 6 months. The
anticancer treatments were not influenced by the VTE treatment
and could be adjusted according to the oncologists’ decisions.

Patients  who  died  during  treatment  with  LMWHs  or  had
contraindications for rivaroxaban were excluded. Rivaroxaban
contraindications included active gastrointestinal  bleeding or
creatinine clearance rate of less than 30 ml/min. Patients who
had received rivaroxaban treatment for less than one month
were also excluded. Safety was determined by the incidence and
severity of bleeding including major and clinically relevant non
major bleeding (CRNMB).14,15

Baseline characteristics, including age, BMI, gender, comorbidi-
ties, cancer type and stage, surgery 30 days before VTE, and
systemic treatment were presented as percentages, and contin-
uous variables were presented as mean with standard deviation
(SD) and median (minimum-maximum). The safety of rivarox-
aban and outcome of VET were expressed by frequency with
corresponding 95% confidence intervals (95% CI). Age, gender,
primary tumor type, tumor stage, comorbidities, systemic anti-
tumor treatment, location of primary thrombus, surgery within
30 days, bleeding occurrence, outcome of primary thrombus and
the  persistence  of  anticoagulant  therapy  were  tested  using
univariate  logistic  regression  analysis.  All  analyses  were
performed using SPSS (version 25.0.0, IBM) with a significance
level of p <0.05.

RESULTS

Altogether 99 patients met the inclusion criteria. Four patients
had VTE combined with pulmonary embolism (PE), which was
detected using a contrast-enhanced CT scan. The median age
was 67 (34-84) years, there were 45 (45.5%) male patients and
54 (54.5%)  female  patients.  The mean BMI  was  21.6  ± 1.4
Kg/m2. The most common comorbidities included hypertension
(27/99,  27.3%)  and  diabetes  mellitus  (6/99,  6.1%).  Four
patients (4.5%) had active infections when VTE occurred. The
primary cancers included: 24 (24.2%) gastric and esophageal
cancers,  15  (15.2%)  gynecologic  cancers,13(13.1%)  lung
cancers, 9 (9.1%) colorectal cancers, 9 (9.1%) breast cancers,

8(8.1%)  cholangio-pancreatic  cancers,  7  (7.1%)  prostate
cancers, and 14 (14.1%) other cancers. A total of 70 (70.1%)
patients had recurrent or metastatic disease. Within 30 days of
VTE diagnosis, 20 (20.2%) patients underwent tumor related
surgery, and 6 (6.1%) had deep vein catheterization. Seven-
ty-one  (71.7%)  patients  received  systemic  treatments
including chemotherapy alone (60.6%) or anti-angiogenics with
or without chemotherapy (11.1%, Table I).
Table I:  Patients’  baseline  characteristics.

Age (median), (range) (year) 67 (34-84)
BMI (mean ± SD) 21.6+1.4
Gender
Male, N (%) 45 (45.5%)
Female, N (%) 54 (54.5%)
Comorbidities
Hypertension, N (%) 27 (27.3%)
Diabetes mellitus, N (%) 6 (6.1%)
Active infection, N (%) 4 (4.0%)
Location of primary thrombus
Upper extremity 29 (29.3%)
Lower extremity 66 (66.7%)
Combined with PE 4 (4.0%)
Platelet distribution (×10^9/L)-N (%)
<125 12 (12.1%)
125-350 82 (82.8%)
>350 5 (5.1%)
Cancer type
Gastric and esophagus, N (%) 24 (24.2%)
Gynecologic, N (%) 15 (15.2%)
Lung, N (%) 13 (13.1%)
Colorectal, N (%) 9 (9.1%)
Breast, N (%) 9 (9.1%)
Cholangiopancreatic, N (%) 8 (8.1%)
Prostate, N (%) 7 (7.1%)
Others, N (%) 14 (14.1%)
Disease stage
Early, N (%) 29 (29.3%)
Recurrence/metastasis, N (%) 70 (70.7%)
Surgery wthin 30 days before VTE diagnosis
Tumor related, N (%) 20 (20.2%)
Deep vein catheterization, N (%) 6 (6.1%)
Systemic treatment
Chemotherapy, N (%) 60 (60.6%)
Antiangiogenic therapy, N (%) 11 (11.1%)

All the patients were followed up for 6 months or till the death
occurred.  The  median  duration  of  LMWH  treatment  was  9
(5–20) days, and 2.8 (1–6) months for rivaroxaban. VTE disap-
peared  in  60  (60.6%)  patients  after  treatment;  another  39
(39.4%) patients had persistent VTE but they had symptomatic
relief and vascular recanalization was not required. No major
bleeding  was  observed.  CRNMB  occurred  in  11  (11.1%)
patients,  including 5 (5.1%) melena, 3 (3.0%) hematuria,  1
(1.0%)  vaginal  bleeding,  1  (1.0%)  gingival  bleeding  and  1
(1.0%) subcutaneous hemorrhage (Table II).

Seven (7.1%) patients had recurrent VTE, and one (1.0%) devel-
oped fatal PE during the 6-month follow-up. The logistic regres-
sion analysis results showed that the occurrence of bleeding
and anticoagulant treatment duration were the two significant
factors affecting VTE recurrence (p=0.038 and p=0.012 respec-
tively, Table III).
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Table II:  Safety  analysis  and  outcome  of  VTE.

Outcome
Disappeared, N (%) 60 (60.6%)
Persistent, N (%) 39 (39.4%)
Recurrence of VTE/PE, N (%) 8 (8.1%)
VTE, N (%) 7 (7.1%)
PE, N (%) 1 (1.0%)
Safety
Major bleeding, N (%) 0
Minor bleeding, N (%) 11 (11.1%)
Melena, N (%) 5 (5.1%)
Hematuria, N (%) 3 (3.0%)
Vaginal bleeding, N (%) 1 (1.0%)
Gingival bleeding, N (%) 1 (1.0%)
Subcutaneous hemorrhage, N (%) 1 (1.0%)

Table III:  Univariate  analysis  of  risk  factors  for  VTE  recurrence.

Factor Exp (B) 95% CI p-value
Age 0.93 0.86-1.01 0.100
Sex 0.30 0.04-2.49 0.264
BMI 2.28 0.86-6.05 0.097
Primary tumor type 1.08 0.71-1.64 0.730
Tumor stage 0.09 0.00-4.48 0.229
Comorbidities 1.26 0.48-3.27 0.642
Systemic antitumor treatment 6.78 0.63-73.23 0.115
Location of primary thrombus 0.91 0.12-6.74 0.922
Surgery within 30 days before
VET diagnosis 1.41 0.16-12.87 0.759
Bleeding occurrence 38.12 1.22-1196.03 0.038*
Outcome of primary thrombus 0.59 0.04-8.01 0.691
Persistence of anticoagulant
therapy 0.01 0.00-0.35 0.012*
*P <0.05

During the follow-up, 15 (15.2%) patients died, among which no
patient died of bleeding. One (1.0%) patient died of PE, possibly
because she took rivaroxaban for one month only. The other 14
(14.1%) patients died of cancer-related complications. 

DISCUSSION
In this study, the authors retrospectively evaluated the clinical
outcomes of sequential treatment with LMWHs and rivaroxaban
in patients with cancer-associated VTE in clinical practice. The
results  showed  that  no  patient  experienced  major  bleeding,
11.1% had clinically relevant minor bleeding, 8.1% had recurrent
VTE,  and  inadequate  anticoagulant  treatment  time and the
occurrence of bleeding were the only two risk factors for VTE
recurrence. 

LMWHs have been recommended as the standard treatment in
the acute and maintenance phases of VTE,6,7 but subcutaneous
administration is often inconvenient in the maintenance phase.
Compared  to  LMWHs,  oral  anticoagulants  including  VKA  and
DOACs  are  more  convenient  for  outpatients.  The  CLOT  trial
showed that dalteparin reduced recurrent VTE by 50% compared
to LMWHs followed by a VKA, hinting that continuous LMWH treat-
ment was superior to VKA in VTE maintenance treatment.16 Oral
rivaroxaban  was  reported  to  be  noninferior  to  initial  LMWH
followed by VKA in the EINSTEIN trials.17,18  In the SELECT-D trial,
rivaroxaban given as initial treatment for a total of six months
accounted for  relatively lower VTE recurrence (4% vs. 11%) but
higher CRNMB (6% vs 4%), compared with dalteparin.19 In the

Hokusai-VTE  Cancer  open-label,  non-inferiority  clinical  trial,
cancer patients with VTE received either dalteparin for at least
five days followed by oral edoxaban or subcutaneous dalteparin
for at least six months. The results showed that the recurrent VTE
rates were 7.9% vs. 11.3% in the edoxaban group and the dalte-
parin group respectively. The rate of major bleeding was higher
with edoxaban than with dalteparin (6.9% vs. 4.0%).20 

The bleeding risk (11.1%) in this study was slightly higher than
that in the SELECT-D trial and the Hokusai-VTE Cancer trial, but
the death risk did not increase.19,20 All patient symptoms were
relieved well, and the sequential treatment was well tolerated.
This treatment procedure was similar but not perfectly matched
to the Hokusai-VTE Cancer trial procedure.

These results showed that the recurrent rate of VTE was 8.1%,
which  was  higher  than  the  one  reported  by  SELECT-D  trial.
However, there were some limitations to the study due to its retro-
spective nature. The median LMWH treatment time was 9 days
(5-20 days), and for rivaroxaban it was only 2.8 months (1-6
months), which was less than the recommended six months,
suggesting that the outpatient compliance was often poor, and
that treatment time was insufficient in the realistic clinical prac-
tice.21 The regression analysis proved that bleeding occurrence
and inadequate anticoagulant duration attributed to VTE recur-
rence,  which  also  suggested  that  bleeding  occurrence  may
influence the patient’s compliance leading to inadequate treat-
ment time. With sufficient enough treatment time, the SELECT-D
trial reported that tumor site and VTE type could predict VTE
recurrence, which was not proven in this study.

CONCLUSION

Maintenance of  rivaroxaban after  initial  LMWH treatment in
patients with cancer associated VTE could reduce VTE recur-
rence effectively and is well tolerated. This treatment is very
convenient for patients to be treated at home; and should be
recommended to selected in patients with cancer associated
VTE.  However,  it  is  also  important  to  strengthen  outpatient
management and ensure sufficient treatment time in the real-
istic clinical practice.
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