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Abstract

This paper aims to provide a narrative review of the risks, diagnosis, and management of recurrent venous thromboembolism
(VTE) in cancer patients. There is an established association between cancer and VTE, with cancer being a major risk factor
for VTE. A history of VTE, short duration of oral anticoagulation, and a proximal DVT are all associated with increased risk
for recurrent VTE. Studies have shown that certain cancers (e.g., metastatic genitourinary, lung, and colorectal cancers) are
associated with recurrent VTE. Published literature shows that cancer is prothrombotic, and various mechanisms have been
postulated as pathways for increased thrombogenesis and hence recurrent VTE in cancer. The symptoms, signs, laboratory
information, and imaging results for the diagnosis of recurrent VTE are similar to those of an initial VTE. Management of
recurrent VTE involves using low molecular weight heparin (LMWH) or a direct oral anticoagulant (DOAC). Vitamin K
antagonists (VKA) or inferior vena cava (IVC) filters are less commonly used.
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Introduction
Case report

A 68-year-old man was diagnosed with sigmoid colon ade-
nocarcinoma 2 months before presentation and for which
he was on chemotherapy. Five weeks prior to his initial visit
to the emergency room, he noticed the sudden onset of left
calf pain without any preceding trauma. His initial physi-
cal exam revealed a tender and swollen left calf. Left leg
venous ultrasonography demonstrated deep vein thrombosis
(DVT) of the left popliteal vein. He was prescribed enoxa-
parin 1 mg/kg subcutaneously every 12 h; he adhered to
this regimen. A month later, he presented back to the emer-
gency room with progressive swelling in his left leg and left
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thigh, accompanied by pain. Physical examination revealed
a sinus tachycardia of 122 beats per minute and a swollen,
tender left lower extremity. Distal pulses were adequate and
equal in both lower extremities. A 12-lead electrocardiogram
(EKG) confirmed sinus tachycardia. Venous ultrasonogra-
phy revealed an extension of the left popliteal DVT with a
new DVT in his left thigh. Computed tomography of the
chest with contrast did not show pulmonary embolism (PE).
After an expert recommendation, the enoxaparin dose was
increased by 20% to manage recurrent venous thromboem-
bolism. This case is unique as it demonstrates the challenges
faced when managing recurrent venous thromboembolism
despite adherence to therapeutic anticoagulation.

Purpose of review

We conducted a literature search on diagnosing and man-
aging recurrent cancer-associated thrombosis (CAT) in
major electronic literature databases (PubMed, EMBASE,
and Google scholar). Queries included recurrent venous
thromboembolism (VTE) and cancer, VTE treatment and
cancer, and recurrent VTE treatment and cancer. Only stud-
ies in English were considered, and no other limits were
applied. Articles were chosen based on their relevance after
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discussion among the authors. We excluded case reports.
The objectives of this manuscript were to give an up-to-date
review of current literature on aspects of recurrent CAT,
including risk factors, diagnosis, management, and con-
troversies in management. Additional objectives included
comparing low molecular weight heparins and direct oral
anticoagulants, including their risks and benefits, the role
of an inferior vena cava filter IVC), and future perspectives.

Risk factors for VTE recurrence in cancer

Cancer is a major risk factor for DVT and PE, and the asso-
ciation between VTE and cancer is well established [1]. It
is estimated that 20-30% of all first-time VTE events are
cancer-associated. For example, White et al. identified CAT
in approximately 20% of patients among a cohort of 21,002
patients hospitalized with incident VTE in 1996, who were
identified from the California Discharge Data Set [2]. In
the Tromsg study, a population-based prospective follow-up
study of more than 26,000 participants followed from 1994
to 2007 to assess the incidence of VTE, 462 patients had a
first-ever VTE, and 106 (23%) of them had active cancer [3].

VTE is known to have a recurrence rate of 5-10% per
year [4]. To define risk factors for recurrent VTE in cancer
patients, a risk assessment model known as the Ottawa score
was developed [5]. It combines four clinical patient charac-
teristics (sex, cancer type and stage, and history of VTE)
and allows stratification of cancer patients according to their
VTE recurrence risk. The Ottawa score has been success-
fully validated in more than 800 patients from 2 prospective
VTE treatment studies. However, management studies and
impact analyses are required before introducing this risk
assessment model into routine clinical practice [6].

The site of DVT, history of VTE, duration of oral anti-
coagulation therapy, and sex all affect the risk of recurrent
VTE. In addition, poor adherence to anticoagulation, tem-
porary cessation, inadequate dosage, and heparin-induced
thrombocytopenia can all lead to recurrent VTE in cancer
patients [7]. Proximal DVT, short duration of oral anti-
coagulation therapy, and history of VTE independently
predicted an increased risk of recurrent events in a multi-
variate survival analysis, and patients with postoperative
DVT had a lower recurrence rate. In a population-based
cohort study, the overall incidence rate for recurrence was
9.6 (95% CI 8.8-10.4) per 100 person-years, with a peak
at 22.1 in the first 6 months. Recurrence rates were similar
after initial pulmonary embolism and after initial DVT [8].
The risk of recurrent VTE also varies by sex and with a
prior history of recurrent VTE. In a study of 826 patients
following an average of 36 months after a first episode of
spontaneous VTE and the withdrawal of oral anticoagu-
lants, the risk of recurrent VTE was higher among men
than that of women [9]. There is also a risk of further
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recurrence after an initial recurrence of VTE, shown in
a retrospective cohort study of 70 cancer patients who
had VTE recurrence while receiving anticoagulant treat-
ment. At the time of the recurrence, 67% of patients were
receiving low-molecular-weight heparin (LMWH), and
33% were receiving a vitamin K antagonist (VKA). The
recurrence was treated with either the initiation of LMWH
treatment at a therapeutic dose in patients on VKA or with
dose escalation of LMWH in patients already receiving
LMWH, from subtherapeutic to therapeutic dose or from
therapeutic dose to 120% of the initial dose. During a
minimum follow-up of 3 months, the incidence of further
recurrence was 9.9% per 100 patient-years, with a median
survival rate of 11.4 months [10].

Certain cancers and metastatic disease are more asso-
ciated with initial and subsequent VTE recurrences. In an
observational study of 212 patients who were followed for
a maximum of 3 months, the most common sites of cancer
were genitourinary (24%), lung (21%), and colorectal (17%).
In 59% of patients, the cancer type was adenocarcinoma,
and in 73% of patients, the cancer was metastatic. At the
time of the breakthrough event, 70% of patients were being
treated with LMWH and 27% with VKA. The most com-
mon LWMH was dalteparin (57%), followed by enoxaparin
(24%). Anticoagulant intensity at the time of recurrence
was therapeutic or supratherapeutic in 70% of the patients.
Management strategies to treat the recurrent event were
extremely heterogeneous. In the acute phase (defined as the
first week of treatment), about 25% of patients were switched
to a different drug (in most cases from VKA to LMWH),
and 31% of patients were continued on the same drug at
increased doses. After the first week, about 25% of patients
continued to receive anticoagulant treatment at higher doses.
During the 3 months of follow-up, 24 patients (11%) had a
new recurrence of VTE. The risk of recurrence was not dif-
ferent between patients who had their anticoagulant intensity
unchanged versus those with intensity increased. However,
the risk of a new recurrence was higher in patients on VKA
(29%) than in patients on LMWH (9%) (hazard ratio 0.28;
95% CI 0.11 to 0.70). Recurrences were more common in
patients with lung and pancreatic cancer. These findings
confirm the high risk of recurrence during anticoagulant
treatment in cancer patients with VTE and support the use
of LMWH over VKA but do not clarify the need for dose
escalation [11]. Prandoni et al. also showed an association
between the extent of cancer and the risk of recurrent VTE.
This was demonstrated by an almost fivefold risk of CAT in
extensive cancer compared with a 2- to threefold increase
in risk in patients with less extensive cancer. The frequency
of recurrent VTE per 100 patient-years was 54.1 in patients
with extensive neoplastic disease, 44.1 in patients with
moderately extensive disease, and 14.5 in patients with less
extensive disease.
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Several other factors should be considered in evaluating
VTE risk in cancer patients. IVC filters placed to prevent
pulmonary embolism have been associated with recurrent
CAT [12]. There is limited published information on the
efficacy of IVC filter insertion and recurrent VTE, despite
adequate anticoagulant treatment remaining one of the few
indications for placing the filter [7] [13]. Other studies have
shown that surgical intervention to treat cancer presents a
higher risk of a complication of thrombosis, which is fur-
ther enhanced by prolonged immobilization. Also, central
vein catheters, especially those with peripheral access, can
increase the risk of thrombosis.

Pathophysiology

Studies show that cancer is widely prothrombotic [14]. The
main mechanisms that have been postulated for VTE etiol-
ogy in cancer include tumor production of pro-coagulants,
tumor production of inflammatory cytokines, and the inter-
action between tumor cells, blood cells, and endothelial
damage, which is enhanced by anticancer therapy [15]. The
increased risk of recurrent CAT can also be explained by an
increase in the release of pro-coagulants by the tumor cells,
rendering patients with cancer resistant to the usual inten-
sities of anticoagulants [11]. Prandoni et al. also showed
an association between the extent of cancer and the risk of
recurrent VTE. This was demonstrated by an almost five-
fold risk of CAT in extensive cancer compared with a 2- to
threefold increase in risk in patients with less extensive can-
cer. The frequency of recurrent VTE per 100 patient-years
was 54.1 in patients with extensive neoplastic disease, 44.1
in patients with moderately extensive disease, and 14.5 in
patients with less extensive disease. Immobilization due to
general deconditioning compounds is the risk of VTE.

Cancer patients also have increased expression of
intrinsic factor and activation of factors VII and XII and
reduction of natural anticoagulants (protein C, protein S,
and antithrombin), impairment of fibrinolysis, and platelet
aggregation [12]. Other pro-coagulant activation pathways
include monocytic tissue factor expression responsive to
cytokines [16]. Congenital risk factors such as factor V and
prothrombin gene mutation have also shown to be significant
risk factors for thrombosis in cancer patients [17].

Vessel wall changes can occur due to bulky tumors
directly compressing or infiltrating external to the vessel
wall [16]. These changes can also occur through blood and
lymphatic dissemination of cancer that leads to metastatic
deposition of tumor cells. The disruption of the endothelium
allows for tumor neoangiogenesis, owing to an environment
of decreased endothelial anticoagulant [16]. The incidence
of VTE is also increased with anticancer therapy, including
chemotherapy [15]. VTE can also be an adverse effect of
hormonal agents and drugs with antiangiogenic activity [12].

Clinical manifestations

The symptoms of recurrent VTE are similar to the initial
presentation of a VTE. The typical symptoms of DVT are
pain, swelling, redness, and increased warmth in the affected
extremity. Physical examination may reveal a painful limb
with or without cyanosis if acute, a palpable and tender cord
or area, engorged superficial vein(s), and swelling of that
extremity in the region distal to the DVT. For portal vein
thrombosis, the primary manifestation may be abdominal
pain.

A patient with acute PE may present with sudden-onset
dyspnea, pleuritic chest pain, cough with or without hem-
optysis, wheezing, fast palpitations, and syncope in severe
cases. Common signs of acute PE include tachypnea, tachy-
cardia, crackles on lung auscultation, an accentuated pul-
monic component of the second heart sound (P2), and jugu-
lar venous distension, with hypotension in severe cases. In
general, the diagnosis is proven in less than 25% of cancer
patients who present with a high clinical suspicion for VTE.
In addition, more than 50% of cancer patients with proven
acute or subacute VTE do not have typical symptoms or
signs. Many do not have symptoms at all.

Diagnosis

Symptoms and signs of recurrent VTE are variable and can
be nonspecific, and this remains the case in the presence of
cancer. Accurate confirmation or exclusion of VTE is based
on laboratory results and objective imaging studies. Assess-
ing the clinical probability of VTE and the severity of the
patient’s illness and the possibility of alternative diagnoses
are also facilitated by an accurate and comprehensive his-
tory, a detailed and thorough physical examination, EKG,
appropriate laboratory testing, chest x-rays, and a chest CT.
To be diagnosed with recurrent CAT, the patient must have
a history of VTE in CAT. In a PE, the serum troponin T
or I as well as BNP (or N-terminal BNP) may be elevated.
Venous doppler ultrasonography of an extremity is com-
monly used to diagnose recurrent DVT. A chest CT with
contrast is commonly used to diagnose PE. Some clinical
prediction rules, for example, the Wells score [18] and the
Geneva score [19], have been used in the general population
to assess the clinical probability of DVT and PE quanti-
tatively. However, because of the lack of validation in the
cancer population, these tools should not be used in patients
with cancer. A Pulmonary Embolism Severity Index score
is used to help determine the severity of PE, which in turn
informs the triaging decision of whether to manage the case
in the intensive care unit or on the medical floor.
Laboratory findings of VTE include leukocytosis, ele-
vated lactate dehydrogenase, and increased erythrocyte
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sedimentation rate. Troponin I and T levels and brain natriu-
retic peptide levels (BNP) or N-terminal BNP levels are usu-
ally elevated in individuals who have significant PE. These
increased levels are associated with adverse outcomes [20,
21]. In patients with acute PE, arterial blood gas analysis
usually shows respiratory alkalosis, hypoxemia, hypocapnia,
and an elevated gradient between the alveolar oxygen and
the arterial oxygen. Levels of D-dimer (degradation product
of cross-linked fibrin) are often elevated in cancer patients
whether they have an acute DVT or not; this limits the util-
ity of a D-dimer level in evaluating VTE in patients with
cancer [22].

Changes on an EKG are common but nonspecific in
patients with acute PE. The most common EKG manifesta-
tion is sinus tachycardia and nonspecific ST-T wave abnor-
malities. Less commonly, the EKG may show atrial fibrilla-
tion or flutter, precordial T wave inversions, a right bundle
branch block, or Q waves in the inferior leads.

Management

Management of recurrent CAT in a cancer patient already
on therapeutic anticoagulation

LMWH has long been the standard treatment for VTE. It has
been shown to reduce the risk of recurrent VTE at 6 months
compared to VKA (relative risk 0.58, 95% CI 0.43-0.77,
risk difference, 53 fewer per 1000) in a recent meta-analysis
in cancer patients with acute VTE [23]. A Cochrane meta-
analysis in cancer patients, which included the CLOT trial,
showed that LMWH reduced the risk of recurrent VTE
compared with VKA (hazard ratio 0.49, 95% CI 0.31-0.78).
VKA and fondaparinux treatment are associated with a
higher risk of recurrent thrombosis than LMWH in patients
with CAT and, therefore, are not generally recommended
[24, 25]. A retrospective cohort study by IThaddadene et al.
showed that recurrent CAT could be effectively and safely
managed by switching to LMWH while taking VKA or by
increasing the dose of the LMWH by 25%. In this study,
11% of patients were on VKA at the time of the first recur-
rence, and all patients had symptomatic improvement with
a small risk of additional recurrent thrombosis (7.5%) or
major bleeding [26].

It is recommended that patients receiving VKAs who
have symptomatic recurrent VTE in the context of CAT
switch to therapeutic weight-adjusted doses of LMWH as
per the 2013 guidance statement from the Scientific and
Standardization Committee (SSC) of the International Soci-
ety of Thrombosis and Hemostasis (ISTH) [24]. The ISTH
guidance for patients with CAT also recommended continu-
ing with LMWH at a higher dose, starting at 25% of the cur-
rent dose for symptomatic recurrent VTE despite anticoagu-
lation, or increasing to the therapeutic weight-adjusted dose
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if the patient is receiving non-therapeutic dosing. It also
recommended that all CAT with recurrent VTE be assessed
5-7 days after a dose escalation of anticoagulant therapy
and that the peak anti-factor 10a (anti-FXa) level be used
to estimate subsequent escalated dose [24]. Furthermore,
additional dose increases should be considered for patients
without symptomatic improvement or with additional recur-
rent CAT, despite initial LMWH dose escalation.

In a publication looking at the controversies and caveats
in the treatment of CAT with LMWH and a direct oral anti-
coagulant (DOAC), the authors mentioned that no published
data answer the question of what should be done for patients
with cancer who have clot progression or recurrence while
on treatment for VTE. However, the authors agreed that in
patients who experience clot progression while taking a
DOAQC, it is reasonable to switch to a treatment regimen of
LMWH such as dalteparin at 200 IU subcutaneously once
daily for 1 month, followed by 150 IU subcutaneously daily
thereafter, or enoxaparin at 1 mg/kg subcutaneously every
12 h. For patients who have thrombosis progression while
receiving LMWH, one option would be to increase the dose
by 20%, as suggested by Carrier et al. [24]. The authors also
felt that it was reasonable to switch to a DOAC in this set-
ting, given the possibility of noncompliance [27].

The 2021 American Society of Hematology guidelines for
the management of recurrent VTE mention that in patients
with recurrent VTE, despite treatment with therapeutic
enoxaparin, either increasing LMWH to supratherapeu-
tic levels or continuing the same dose is suggested. [28].
However, it is unknown whether outcomes are improved by
increasing the anticoagulant dose, continuing the same dose,
or transitioning to a different agent [28].

Comparison of DOACs and LMWH

A study by Raskob and colleagues showed that DOACs
likely reduced the recurrence of VTE associated with can-
cer compared with LMWH with up to 12 months of follow-
up [29]. Another meta-analysis that pooled results from the
Hokusai VTE cancer and Select-D trials revealed a lower
recurrence rate of VTE in CAT patients treated with DOACs
compared with dalteparin. The rates of major bleeding and
clinically relevant nonmajor bleeding were significantly
higher in patients treated with a DOAC than those treated
with dalteparin. However, this difference did not reach sta-
tistical significance (relative risk 0.65, 95% CI 0.42-1.01)
[30-32]. Available evidence shows that the decision to start
anticoagulation for recurrent VTE in CAT should balance
the benefits and harm and consider the patient’s prefer-
ences and values. Data comparing LMWH and DOAC: for
treatment are limited concerning recurrent VTE incidence
in CAT patients. In another meta-analysis comparing the
Hokusai VTE Cancer trial (an open-label, non-inferiority
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trial) and the Select-D trial (a prospective randomized trial),
the Hokusai VTE Cancer trial showed that patients receiving
DOAC:Ss had a lower 6-month rate of recurrent VTE (42/725)
than patients receiving the LMWH (64/727) [33]. This meta-
analysis also showed that DOACs carry a higher risk for
major bleeding (40/725) and clinically relevant nonmajor
bleeding compared to LMWH (23/727).

Comparison of different DOACs

A limitation of guidance on using DOACs to treat recur-
rent VTE is the increased risk of bleeding and the lack of
formal bleeding scores to help predict this risk in cancer
patients. For treatment of CAT, the guidance from ISTH
[34] describes the use of only specific DOACs, edoxaban,
and rivaroxaban, as they were the only DOACs that had been
compared in randomized controlled trials in CAT. This cau-
tion also stems from the differences in anticoagulant mecha-
nisms of action (e.g., dabigatran is a direct thrombin inhibi-
tor, while other classes are not). A systematic review and
meta-analysis by Song et al. similarly reported that DOACs
decreased the risk of VTE recurrence and DVT recurrence
but did not decrease PE recurrence or fatal PE in cancer
patients [35]. This study showed that rivaroxaban played
an important role in decreasing recurrent VTE. However,
the risks of major bleeding in this meta-analysis were not
increased in the DOACs, while the risks of clinically relevant
nonmajor bleeding were significantly elevated [34]. Empha-
sis should be placed on reinforcing shared decision-making
with patients, assessing the risks and benefits of the dif-
ferent anticoagulation regimens, and tailoring the treatment
regimens for each patient [33]. In our cancer institution, the
common DOACS used are apixaban and rivaroxaban.

Full versus low-dose apixaban

Larsen et al. [36] followed 196 patients for efficacy and
safety of low dose apixaban for 30 months after 6 months of
full-dose apixaban treatment. They observed a small, short-
lived increase in VTE and a substantial reduction in major
bleeds with the reduced dose of apixaban. After 12 months,
the incidence of recurrent VTE and major bleeding remained
low. This showed that low-dose apixaban was effective and
acceptably safe.

Prevention of recurrent CAT in patients
with thrombocytopenia

It is essential to weigh the relative risks of recurrent throm-
bosis and serious bleeding. The risk of recurrent thrombosis
is highest within the first 4 weeks (acute period) following
the diagnosis of VTE [37]. For this reason, it is important to
administer therapeutic (maximal) anticoagulant therapy in

patients with acute CAT and a platelet count of > 50 x 109/L.
In patients with a platelet count of 25-50 % 109/L, provid-
ers can consider reducing the dose of LMWH by 50% or
can administer a prophylactic dose of LMWH depending on
individual patient characteristics (e.g., tumor burden, clot
burden, and risk factors for bleeding) [38].

Prevention of recurrent CAT in patients who are bleeding

Major or severe bleeding episodes occur in approximately
7% of patients with CAT on anticoagulation. In those at high
risk for recurrent VTE (e.g., acute CAT), insertion of a tem-
porary IVC filter could be considered. Once the bleeding has
resolved, anticoagulation can be initiated or resumed, and
the IVC filter, if inserted, should be removed. The decision
on initiating or resuming anticoagulation following an epi-
sode of intracranial bleeding should be made in collabora-
tion with the neurologist or neurosurgeon [24]. The authors
commonly involve the Benign Hematology team as part of
this decision-making process in our large academic cancer
center.

Abdominal organ vein thrombosis

In the case of recurrent thromboses in the portal vein,
splanchnic vein, mesenteric vein, gonadal vein, or hepatic
vein, the practice of the authors has been to collaborate with
the primary oncologist as well as our Benign Hematology
team to decide on anticoagulation with or without the use
of an IVC filter [39].

Thromboprophylaxis in hospice/palliative care patients

There has been controversy surrounding thromboprophylaxis
at the end of life or Hospice patients because of little data
and because the emphasis on their quality of life surpasses
the survival consideration [40, 41]. LMWH is an acceptable
agent by palliative care providers as demonstrated by Noble
et al. [42]. LMWH had little to no effect on the quality of
life, and bruising was the main adverse effect. Barbara et al.
[43] revealed that DOACs were effective after a meta-anal-
ysis of randomized controlled trials which looked at 13,338
cancer patients. Poor performance is an independent risk
factor for increased bleeding, and this raises concern about
the use of DOAC:s in advanced cancer [40].

Future perspectives

Presently, it appears unlikely that randomized controlled trials
will be designed to compare different anticoagulant strategies
for cancer patients with recurrent VTE during active treatment.
Therefore, management studies aimed at validating therapeutic
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protocols seem to be the only feasible approach to improve
our knowledge in this clinical challenge. Therapeutic proto-
cols should try to identify patients who may benefit from dose
escalation and to define the optimal duration of those doses.

Conclusion

Our review of the current literature on recurrent CAT revealed
limited literature on its management. From the published data,
recurrent VTE is more likely to occur in genitourinary, lung,
pancreatic, and colorectal cancers, more so if they are meta-
static. The risk is higher among men than women. IVC filters
are used as part of PE management, but VTE recurrence in
these patients remains common. The efficacy of these filters
is unclear. The diagnostic labs and imaging modalities are
similar to those for an initial VTE. LMWH and DOACs are
used for treatment, with dose reductions in LMWH varying
with the platelet count. Inserting a temporary IVC filter can
be considered for patients who are bleeding yet at high risk
for recurrent VTE.

Further studies are needed to determine which subsets of
patients may benefit from anticoagulant dose escalation and
determine the optimal duration of such dose increases because
of the increased bleeding risk. The overall prognosis is poor
in patients with recurrent VTE in CAT, and more effective
management needs to be defined. We hope this review will
generate interest in further research through local and interna-
tional collaborations to evaluate diagnostic and management
strategies, including prevention, and reveal insights into this
topic for providers.
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