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a  b  s  t  r  a  c  t

Venous  thromboembolism  (VTE)  in  patients  with  cancer  is  associated  with  a high  risk  of bleeding  com-
plications  and  hospitalisation,  as  well  as with  increased  mortality.  Good  practice  recommendations  for
diagnosis  and  treatment  of  VTE  in  patients  with  cancer  have  been  developed  by  a  number  of professional
bodies.  Although  these  guidelines  provide  consistent  recommendations  on what  treatment  should  be
offered  to  patients  presenting  with  cancer-associated  thromboembolism  (CAT),  many  questions  remain
unanswered,  in particular  about  the  modalities  of  management  (Who?  When?  Where?)  and,  for  this
reason,  we  have  developed  a consensus  proposal  for  an  appropriate  multidisciplinary  care  pathway  for
patients with  CAT, which  is  presented  in  this  article.  The  proposal  was  informed  by  the recent  scientific  lit-
erature  retrieved  through  a systematic  literature  review.  This  proposal  is  centred  on  the  development  of  a
shared care  plan  individualised  to each  patient’s  needs  and  expectations,  patient  information  and  shared
decision-making  to promote  adherence,  involvement  of  all relevant  hospital-  and  community-  based
healthcare  providers  in  the  development  and  implementation  of  the  care  plan,  and  regular  re-evaluation
of  the treatment  strategy.

© 2023  Elsevier  Masson  SAS.  All  rights  reserved.

1. Abbreviations

alloTC allo-thrombose-cancer
CAT cancer-associated thromboembolism
DDI drug-drug interaction
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DVT deep vein thrombosis
DXI direct oral factor Xa inhibitor
ECPC European Cancer Patient Coalition
GP general practitioner
LMWH  low-molecular weight heparin
MCT  Multidisciplinary Care Team
OR odds ratio
PACC Prevention in the Ambulatory Cancer Clinic
PACT-Q Perception Anticoagulant Treatment Questionnaire
PE pulmonary embolism
PELICAN Patient Experience of LIving with CANcer
QoL Quality of Life
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RIETE Registro Informatizado de Enfermedad TromboEmbólica
VKA vitamin K Antagonist
VTE venous thromboembolism

2. Introduction

Venous thromboembolism (VTE) in patients with cancer is
associated with a high risk of bleeding complications and hospital-
isation, as well as with increased mortality [1]. For these reasons,
good practice recommendations for diagnosis and treatment of
VTE have been developed by a number of professional bodies. In
2020, the American Society for Clinical Oncology, published guide-
lines recommending that anticoagulants should generally be used
in patients with cancer-associated thrombosis (CAT) for as long as
the cancer is active [2]. In practice, this means that patients should
receive anticoagulants for at least the first six months, but could
be for lifetime use if the patient remains at risk for VTE recurrence
and hospitalisation due to the persistence of active cancer. In 2021,
French good practice recommendations for management of CAT
were published, endorsed by several national scientific societies [3].
In 2021, an update dedicated to CAT completed the document [4].
These guidelines specify that oral or injectable anticoagulant treat-
ment should be given to all patients experiencing a CAT for at least
six months. Nevertheless, many questions remain unanswered and,
for this reason, we have now developed a consensus proposal for an
appropriate multidisciplinary care pathway for patients with CAT.
This proposal was based on a review of the relevant published lit-
erature over the last ten years, performed in February 2023 (Search
strategy for the literature review in ‘Literature Searches’).

3. How good is the management of cancer-associated
thrombosis and adherence to guidelines?

Several cohort studies have evaluated treatment adherence over
time in both inpatients and outpatients. These show that over-
all compliance with treatment recommendations was  good in the
short-term (during the first weeks after diagnosis), but declined
during follow up (Table 1). It should be noted that these studies
were generally performed before the introduction of oral direct
Factor Xa inhibitors (DXIs) for the treatment of CAT.

Several factors have been implicated in the failure of patients
to maintain long-term anticoagulation therapy [5]. For example, a
post hoc analysis of the Hokusai-VTE Cancer Study highlighted the
role of low ECOG performance status as a risk factor for discon-
tinuation of long-term anticoagulation therapy with dalteparin or
edoxaban, for any reason apart from death [6]. Changes to medi-
cal treatment, aggravation or complications may  also change the
risk profile of the patient and consequently lead to changes to the
anticoagulant treatment prescribed [7].

The failure to follow anticoagulant treatment guidelines is all the
more regrettable given the high morbidity and mortality associated
with CAT, which, apart from cancer itself, is the most frequent cause
of death in patients with cancer [8,9]. The available data from ran-
domised clinical trials demonstrate that long-term anticoagulant
treatment provides a clear benefit in terms of preventing recur-
rence of VTE in patients with CAT, best documented over the first
six months [1], and it is these findings that underlie current practice
guidelines [2,4]. Nonetheless, the impact of long-term anticoagu-
lant therapy on quality of life (QoL) remains poorly documented
[10], and there is little evidence for a clear benefit in terms of QoL
[11]. For this reason, the absence of a readily perceptible treatment
effect may  discourage patients with CAT from pursuing long-term
anticoagulation. There are thus multiple challenges to overcome
to ensure that all patients who have experienced CAT receive the
optimal standard of care [5]. This requires that an integrated care
pathway is identified and implemented by a multidisciplinary care

team (MCT) from the time when the diagnosis of CAT is made and
for at least six months of anticoagulation [12]. Healthcare profes-
sionals in the community who will be managing the patient over the
long term will frequently not be experts in anticoagulation, and it
is important that they have access to the resources and knowledge
to manage treatment and its possible complications appropriately
[5]. The attitude of the patients is also critical, and patient percep-
tions and expectations, need to be taken into account in order to
provide a personalised treatment approach [1].

4. Who  is involved in the care of patients with
cancer-associated thrombosis?

Many types of healthcare professional are involved with the
care of patients with CAT, and with their family and carers, who
intervene at several levels (Fig. 1). The principal levels of interven-
tion are the management of cancer, the management of thrombosis
and community care. Healthcare professionals operating at differ-
ent levels do not necessarily interact, but communication between
them is essential to achieve optimal care.

Concept analysis has been used to develop an integrative
conceptual framework for patient-centred care pathways, which
proposed 28 subcategories grouped into seven attributes [13].
Attention to these attributes in designing a care pathway could be a
key success factor. In this way, the patient could avoid unnecessary
delays, unnecessary examinations and poor-quality information
provision. A key component of successful care pathways is the iden-
tification of a specific health professional who coordinates care
for the patient; this professional is not only a link between all
the specialists involved, but also with family, with the healthcare
administration and funding. The exact nature of the integrated care
pathway will depend, however, on local needs and resources and
the capacity for healthcare provision.

5. Organisation of care delivery

Multidisciplinary care teams (MCTs) are recommended when
treating patients with cancer [14] in order to provide patients
with individualised treatment, to optimise clinical decision-making
and to improve outcomes in the short and long term. They also
provide multiple channels to take into account the perceptions
and wishes of the patient. According to the 2003 Cancer Plan
of the French Ministry of Health [14], such MCTs should involve
at least three types of healthcare professionals. In hospital set-
tings, MCTs have been shown to improve clinical decision-making,
not only in the context of CAT, but also in VTE manage-
ment outside the cancer setting when clinical decision-making is
challenging [15].

Cancer-associated thrombosis is generally diagnosed by a radi-
ologist, a vascular physician, a chest physician, a cardiologist or an
oncologist. These specialists are initially involved in initiating anti-
coagulant treatment and in giving the relevant information to the
patient to ensure adherence, and are also responsible for ensur-
ing that the MCT  is alerted and informed. The MCT will generally
involve hospital and community physicians, including a haemosta-
sis specialist and a member of the oncology team, specialised VTE
practice nurses and, potentially pharmacists and physiotherapists.
However, the precise structure of the MCT  may differ between
countries due to the differences in the structure of the health-
care service. The MCT  will be responsible for the initiation and
implementation of a structured management plan covering the
anticipated treatment period [1,5,12,14]. An example of a struc-
tured care pathway for the management of CAT is proposed in
Fig. 2.
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Table  1
Adherence to treatment guidelines in patients with cancer-associated thrombosis.

Year Population Study design Adherence to treatment guidelines

Kahn et al., 2012 [45] 868 outpatients with acute
symptomatic VTE (DVT: 67.2%; PE:
30.2%; 2.6%: unusual sites)
Idiosyncratic VTE: 46%; CAT: 8.5%;
transient risk factors: 37.7%; 7.8%:
hormonal treatment
Treated with VKA or LMWH

Prospective observational study
(RECOVERY) in 12 centres in Canada
Evaluated at baseline and at 6 months
follow-up
Objective: to document VTE
management and adherence by
clinicians to treatment guidelines

CAT patients
59.5% prescribed LMWH  at least once
43.2% received LMWH  for > 3 months

Belhadj Chaidi et al., 2013
[30]

145 patients with cancer and VTE
(PE and DVT)

Retrospective, single centre survey
Objective: to evaluate adherence to
guidelines in hospitalised patients in
France

57.2% prescribed LMWH  and 22.7%
VKA for > 10 days
At 6 months, 19.3% still received
LMWH  and 18.6% received VKA

Rahme et al., 2013 [46] 2,070 patients with CAT
29.5% taking warfarin at index date
60.1% taking LMWH  at index date
10.4% taking warfarin + LMWH  at
index date

Retrospective insurance claims
database study in Canada
Objective: to study characteristics of
patients with CAT and describe
patterns of anticoagulant use

60% of patients still taking
anticoagulant treatment at 6 months

Kaatz  et al., 2014 [47] 2002 anticoagulant-naïve patients
starting VTE treatment
Including 329 patients with CAT

Retrospective insurance claims
database study in USA
Objective: to evaluate anticoagulant
treatment duration

Mean treatment duration:
Overall: 294 ± 261 days
CAT: 297 ± 217 days
Treatment duration < 6 mo:  43.4%
(overall)

Sevestre et al., 2014 [48] 500 patients with CAT hospitalised
at the time of the study

National cross-sectional observational
study in 47 centres
Objective: to evaluate adherence to
guidelines in hospitalised patients in
France

98% compliance with initial treatment
62% compliance at six months

Mahé  et al., 2016 [49] 48,481 consecutive patients
included in the RIETE registry
(41,625 analysed)
Including 6345 patients with CAT
4210 prescribed LMWH  alone
2135 prescribed a VKA

Retrospective analysis of patients
experiencing a VTE entered into the
multinational European RIETE registry
between 2001 and 2013.
Objective: to evaluate anticoagulant
practices for VTE treatment and
identify variables associated with
guideline-adherent use

66.4% received long-term LMWH  in
accordance with guidelines
Age > 70 years (OR: 1.39), chronic heart
disease (OR: 1.50), chronic lung disease
(OR: 1.36) and initial PE (1.15)
independently predicted poor
adherence to guidelines
The presence of metastases (OR: 3.22),
anaemia (OR: 1.83) and recent
immobility (OR: 1.51) independently
predicted long-term use of LMWH
therapy

Mahé  et al., 2016 [50] 240 patients hospitalised with CAT Retrospective cohort study using data
from the national hospital claims
database concerning three hospitals in
the Paris region (France)
Objective: to assess adherence to VTE
treatment guidelines in routine
hospital practice

Overall, 52% of patients adhered to
guidelines
Adherence was highest in patients
with PE (60%), catheter-related
thrombosis (62%), class III/IV advanced
cancer (58.0%) and metastatic
malignancies (60.3%). Only 40% of
patients with DVT received a
treatment consistent with guidelines

Mahé et al., 2016 [51] > 10,000 patients Systematic review of prospective or
retrospective studies and surveys of
CAT (14 studies evaluated)
Objective: to study the gap between
guidelines and practice

25 to 68% of cancer patients with VTE
received adequate treatment
depending on patient profile and
comorbidities

Van  der Wall et al., 2017
[52]

472 patients with CAT prescribed
LMWH

Prospective cohort study in everyday
clinical practice in Spain and the
Netherlands.

51% of patients discontinued treatment
within six months, and 21%of these
discontinuations were due to side
effects

CAT: cancer-associated thrombosis; DVT: deep vein thrombosis; LMWH:  low-molecular weight heparin; OR: odds ratio; PE: pulmonary embolism; RIETE: Registro Informa-
tizado  de Enfermedad TromboEmbólica; VKA: vitamin K antagonist. VTE: venous thromboembolism.

During the first week, when the diagnosis of CAT has been con-
firmed, a choice for the initial anticoagulant treatment needs to be
made jointly by the MCT  and the patient and, following this deci-
sion. At this stage, if LMWH is prescribed, self-injection training (if
relevant) should be initiated. Within the first month, therapeutic
education should be initiated for the patient and eventually the
patient’s entourage, and a structured management plan for the
following months should be established jointly by the MCT  and the
patient. The patient’s clinical status with respect to cancer progres-
sion and biological status (for example, renal function) should be
evaluated and taken into account in the structured management
plan. At quarterly intervals thereafter, the tolerability of treatment
and the patient’s adherence should be assessed, and treatment

modified if necessary. The clinical status of the patient should
be re-evaluated and the management plan revised in light of the
findings if necessary. The therapeutic education programme may
need to be adapted or, alternatively, could be stopped. After six
months, a decision will need to be taken jointly by the MCT  and the
patient on whether to stop or continue anticoagulant treatment.
If a decision to stop treatment is taken, then imaging should be
performed to identify any sequelae of VTE and the patient should
be informed of warning signs for recurrence of VTE (see cf. Section
6 below).

When comparing decisions taken with or without MCT  involve-
ment, unresolved questions about the duration of treatment are
less frequent with MCT  [15]. Although adherence to guidelines
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Fig. 1. Healthcare providers involved with the care of patients with cancer-associated thrombosis. Pink circle: healthcare professionals involved in thrombosis care; blue
circle:  healthcare professionals in cancer care; yellow area: everyday community care.

improves with MCT  and physicians’ familiarity with guidelines and
confidence are increased with MCT  [16], whether it provides a
significant improvement in the overall health of the patient with
CAT is still unknown (Table 2). Even though it is difficult to evalu-
ate correctly the benefit of MCT  in terms of health improvement,
preliminary data suggest that the involvement of an MCT  may  be
associated with improved survival. For example, in a registry study
of 3999 patients with cancer, involvement of an MCT was demon-
strated to be associated with a reduction in mortality [17]. In a
multivariate Cox analysis taking into account other known predic-
tors of survival, the hazard ratio for death for patients not managed
by a an MCT  compared to patients without MCT  involvement was
2.8 [95% CI: 2.4–3.4] (P < 0.001) [17].

A cross-specialty team dedicated to CAT management has
been implemented within a regional cancer centre in Wales [18]
in order to improve patient management following an audit
which highlighted important unmet medical needs with rou-
tine CAT management. The system was established by an MCT
including oncologists, thrombosis specialists, primary care and
palliative care physicians. The care programme comprised four
components, namely a shared care agreement for community
prescribing of LMWH,  patient information leaflets, an explicit
patient referral pathway and a dedicated outpatient clinic for
CAT. A survey of 457 patients sequentially referred to the CAT
service over an 18-month period and their referring oncologists
indicated a high level of satisfaction. Compared to the previ-
ous audit, the level of adherence to LMWH  treatment guidelines
was increased by 88%. Patients reported a better understanding
of their disease and felt better equipped for discussing treat-

ment decisions with their physicians. Physicians reported that the
existence of a dedicated CAT expert service provided them with
reassurance that their patients were receiving the optimal treat-
ment (Table 2).

Education of healthcare professionals participating in MCT is
crucial to change behaviours and improve the quality of patient
management. Smartphone applications are currently being devel-
oped to provide E-learning solutions for physician education on
VTE risk assessment, VTE prophylaxis or awareness of guidelines.
However, the superiority of digital methods has not yet been rigor-
ously evaluated and further studies are needed to define the place of
such applications to overcome the challenges of ensuring physical
attendance at conventional teaching sessions.

As recently emphasised by Lammila-Escalera et al., implemen-
tation of such integrated CAT management programmes is highly
dependent on the organisation and funding of healthcare in each
country, especially with respect to the role of primary care, and,
for this reason, effective programmes in one country may  not be
easily transposable to another and specific multidisciplinary man-
agement programmes will need to be developed in each country
[19]. Some examples of cross-disciplinary CAT management pro-
grammes are listed in Table 2. Evaluation of actions aimed at
improving VTE management.

Who  participates in the MCT  and how it functions will depend
on how care provision is organised on a national and local level. For
example, in the United States context, Kapoor et al. initiated a care
and education programme for patients with VTE involving a visit by
a clinical pharmacist, information on medications, and subsequent
telephone consultations with an anticoagulation expert [20]. Satis-
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Fig. 2. Timeline of the care pathway of patients with cancer-associated thrombosis. CAT: cancer-associated thrombosis; DXI: direct oral Factor Xa inhibitor; GP;  general
practitioner; LMWH; Low molecular weight heparin; VTE: venous thromboembolism.

faction with the programme was high, although patient knowledge
and adherence did not seem to be improved.

A CAT management programme involving community pharma-
cists has been implemented in the Canadian province of Alberta
(ClotAssist) in order to limit the pressure on overcrowded emer-
gency departments and to assuage anxiety associated with the
risk of VTE in patients with a stabilised tumour pathology [21].
After diagnosis of VTE and information from the oncologist, the
pharmacist received the patient’s data and information on the loca-
tion of the clot and the anticipated low molecular weight heparin
(LMWH) treatment protocol. The roles of the pharmacist included
calculating the dose, weighing the patient, organising the labora-
tory tests necessary for the prescription, initiating the prescription,
educating the patient about self-injection, and possibly injecting
LMWH  for the first 14 days, if necessary. Patient satisfaction with
the programme was high, as was confidence in the quality of their
VTE management. Treatment proved to be safe and effective and
no events of bleeding or VTE recurrence were reported for the
55 patients included. In addition, the cost of the programme to
the health system was reduced. The success of the ClotAssist pro-
gramme  has been such that it will be rolled out to other Canadian
cities and to other VTE risk population such as pregnant women  or
postoperative patients.

In the VTE PACC programme in the USA [22], a specialist
oncology nurse was the privileged contact of the patient during
follow-up. This programme aimed to provide individualised treat-
ment based on the risk level of each patient, assessed by a specialist

nurse using a standardised electronic health record. The nurse also
provided educational material on VTE signs and symptoms to all
patients. Follow-up was individualised and referral to a thrombo-
sis specialist, oncologist or pharmacist was  available. Participation
in the VTE PACC programme improved VTE risk assessment and
education and facilitated individualised care delivery.

Telephone follow-up is a simple, cheap and potentially use-
ful way  to ensure adherence to guidelines. The available evidence
indicates that adherence to practice guidelines improves when
patients receive dedicated telephone follow-up, compared to stan-
dard care. For example, the alloTC MCP  programme implemented
in France includes an individualised care plan, regular follow-ups,
telephone counselling, and a patient education programme [23].
In an observational study comparing 50 patients enrolled in the
alloTC programme with 50 historical controls receiving standard
care, adherence to clinical practice guidelines at six months was
68% in the alloTC group compared to 16% in the control group.

A structured patient education programme for patients has been
implemented in France which involves three modules of interven-
tions including self-injection training and therapeutic education.
The utility of this programme was evaluated after a six-year period
in a retrospective survey of 182 patients [24]. Despite a significant
improvement in quality of life, few patients participated in the sur-
vey and only a few participants had completed all planned training
sessions. To improve participation, the authors suggested imple-
menting the programme using smartphone applications, such as
that developed by the International Initiative on Thrombosis and

10
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Table  2
Evaluation of actions aimed at improving VTE management.

Study Patients Intervention Outcome

Mauger et al., 2020 [15] 142 patients including 49 CAT
cases evaluated for treating
decisions

Multidisciplinary care team Significant changes in choice of
anticoagulation regimen and duration

Majeed  et al., 2022 [16] 96 patients with intervention
46 parallel controls
98 historical controls

Electronic clinical decision tool Improved familiarity with guidelines and
enhanced confidence of prescribers

Noble  et al., 2016 [18] 457 consecutive patients
participating in a dedicated CAT
management service referred over
an 18-month period.

Cross-specialty teams with dedicated referral
pathway and access to medication

88% increase in adherence to LMWH
prescription guidelines
Improved access to specialist advice and
information
Better patient understanding and
empowerment
Satisfaction of patients and caregivers

Easaw  et al., 2019 [21] 55 patients with CAT “ClotAssist” programme (pilot study)
Community pharmacy based follow-up:
prescribing pharmacists trained in LMWH
treatment provided treatment, education, and
initial follow-up

73% of patients very satisfied with the
programme
80% felt well-educated about their VTE
diagnosis
69% confident in their ability to self-inject
94% cost savings to the health service

Holmes  et al., 2020 [22] Cohort of 918 patients with cancer
followed for 2 years

“VTE PACC” programme
Computer-assisted risk assessment for VTE
Multidisciplinary care team
Patient education

VTE risk assessment and patient education
rates increased from 5 to 94.7% after
implementation of the programme

Kapoor et al., 2020 [20] 162 patients with VTE (without
cancer)

Clinical pharmacist visit
Educational material
Telephone follow-up with a coagulation expert

Increased patient satisfaction but no
change in patient knowledge or quality of
care transition

Sebuhyan et al., 2021 [24] 182 patients included over six
years

Patient education programme including
self-injection training and therapeutic education

Satisfaction of patients
More patients self-injecting
Better treatment adherence
Improved quality of life

Benzidia et al., 2022 [23] 100 patients
50 alloTC participants and 50
historical controls

“alloTC” programme
Individualised care plan, regular follow-up,
telephone counselling, patient education
programme

16 to 68% adherence to guidelines

alloTC: Allo-Thrombose-Cancer; CAT: cancer-associated thrombosis; LMWH:  low molecular-weight heparin; PACC: Prevention in the Ambulatory Cancer Clinic; VTE: venous
thromboembolism.

Cancer, rather than requiring the patient to come to the clinic in
person [25].

6. The point of view of the patient

In CAT, as in many other areas of medicine, the point of view of
the patient, together with patient understanding of the disease and
its complications, are crucial to the success of CAT management. It
is important to take into account the way the patients understand
their disease, their goals and their preferences, and it is not appro-
priate to deliver the same information to all patients, who  may
vary considerably with respect to their degree of anxiety, family
support and health priorities [26]. In addition, cultural differences
between countries may  exist with regard to patient expectations
and involvement in their disease management [26].

The Patient Experience of LIving with CANcer-associated throm-
bosis (PELICAN) programme was a series of qualitative studies
aimed at exploring the patient experience of living with CAT. The
original study was performed in Wales in 2013–2014 [27], and has
since been replicated in France [26], Canada [28] and Spain [29]. All
these studies have indicated that patients with cancer have limited
awareness of the risk of VTE, and that the support and informa-
tion that they receive is perceived as inadequate. The diagnosis
of CAT was found to be highly distressing to the patient in the
Welsh and Spanish surveys, but not in the French one, which may
be due to the fact that the French patients were not informed about
the implications of this diagnosis. In contrast, the French patients
found the need for injections and requiring the support of a com-
munity nurse inconvenient. The Spanish survey highlighted the
impact of CAT on the patient’s family and the importance of family
support.

6.1. Patient knowledge

Most patients are not aware of the thrombotic risk associated
with cancer, or that CAT may  be associated with VTE recurrence
and bleeding despite treatment [25,27,29–31]. In the general
population, and even in cancer patients, awareness of CAT is low
as shown in the Roadmap-CAT study in Greece [32]. The Roadmap-
CAT study also indicated that physicians frequently did not get
involved in discussing the risk of VTE in their patients with cancer
[32]. The European Cancer Patient Coalition (ECPC) also performed
a survey of the level of awareness of CAT in 1365 patients in six
European countries [33]. In this survey, 72% of participants were
unaware of the elevated risk of VTE in cancer patients and 26%
heard about CAT for the first time when they experienced a blood
clot. On the basis of this survey, the ECPC recommended that
appropriate educational material on the risk of CAT and how to
manage it should be provided to all patients who receive a diag-
nosis of cancer all along the continuum of cancer care. Examples
of such material include the ECPC’s ‘Be Clot conscious’ toolbox
(https://ecpc.org/tool-box/cancer-associated-thrombosis-cat/)
and educational material developed by Thrombosis UK
(https://thrombosisuk.org/).

6.2. Patient expectations

In an ancillary study of the TROPIQUE trial (a prospective obser-
vational study of tinzaparin in CAT in France), patient perceptions
of CAT management were explored using the Perception Anti-
coagulant Treatment Questionnaire (PACT-Q) [34]. There was  no
comparator group in this study. The principal expectations of the
409 participating patients related to prevention of VTE recurrence,
symptom relief and ease of use. Overall, 69.1% of patients were sat-
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isfied or very satisfied with their LMWH  treatment, and considered
it convenient. These findings would suggest that, overall, patients
prioritise treatment efficacy over comfort.

6.3. Patient preference

Anticoagulant therapies approved for the treatment of CAT
include DXIs and injectable LMWHs, such as dalteparin, enoxaparin
or tinzaparin. The choice of treatment proposed may  be restricted
due to the tumour site or certain characteristics of the patient such
as renal insufficiency [7].

Most importantly, the choice of anticoagulant therapy must
take into account the patient’s choice. Patient participation in the
decision-making process is crucial in order to obtain adherence
to long-term (several months) anticoagulation therapy. Without
dialogue and trust, patient experience and preferences, and how
they may  change over time, are often difficult to predict. Qualita-
tive studies examining the experiences of patients with CAT have
reported that certain anticoagulant therapies prescribed may  con-
tribute further to an already burdensome patient experience with
cancer [27,29,31].

Qualitative studies have suggested that LWHM injections are
an “acceptable” intervention for management of CAT. Notably,
patients appreciate that this class of anticoagulant interferes mini-
mally with antineoplastic drugs, reduces the risk of VTE recurrence
and carries a low risk of major bleeding events [31,35]. A survey
of treatment attributes important to patients with CAT has been
performed in Germany and the United Kingdom [35]. A discrete
choice experiment was carried out to rank patient preferences
among seven attributes selected from patient interviews. The most
important attributes identified were ‘Little interference with can-
cer therapy’ (relative importance: 39%), ‘Low risk of VTE recurrence
rate’ (24%), ‘Low risk of major bleeding’ (19%) and ‘Oral administra-
tion over injection’ (13%) [35].

Nonetheless, recent studies have shown that patient prefer-
ences may  be moving towards anticoagulants with an oral route
of administration. The COSIMO study, an ancillary study of the
SELECT-D trial, confirmed that patients who switched from LMWH
to rivaroxaban declared that the treatment burden was reduced.
For 65.5% of them, switching to rivaroxaban was  the patient’s
choice [36,37]. Recent randomised clinical trials have provided
further support for this notion. In the CONKO-011 trial, patients
expressed a preference for rivaroxaban over LMWH, and more
patients on LMWH  requested to discontinue the study treat-
ment preterm (19.4 vs. 11.1%) [38]. The trend toward better
quality of life with DXIs was confirmed in the ADAM-VTE trial,
which evaluated quality of life as a secondary endpoint [39]. In
the SELECT-D trial, more patients discontinued dalteparin dur-
ing the six-month follow-up compared to those who  discontinued
rivaroxaban [40]. A few patients from SELECT-D were interviewed
about their experience with anticoagulant administration. Most
of them were able to practice self-injection and perceived a
gain in autonomy over home nursing care. Nonetheless, these
patients still confirmed a preference for oral over subcutaneous
administration [31]. However, it should be emphasised that these
findings from clinical trials may  not be confirmed in real life
settings [41].

6.4. Drug interactions

The management of thrombosis in cancer patients is challeng-
ing due to a number of patient and cancer-related characteristics,
including drug-drug interactions (DDIs). Drug interactions due to
anticoagulant treatment may  have an impact on the efficacy and
safety of cancer treatment [42]. In addition, clinically relevant drug
interactions may  lead to poor observance by the patient or a deci-

sion to interrupt anticoagulant treatment. A detailed description of
DDIs involving anticoagulants is provided in [7].

A recent literature review has evaluated 1799 proposed DDIs
between antineoplastic agents and supportive care drugs on
the one hand and anticoagulants (three DXIs, warfarin and two
LMWHs) on the other [43]. For apixaban and rivaroxaban, 85%
of DDIs were not considered to be clinically significant, and 10%
represented listed contraindications or were considered clinically
relevant. The proportion representing contraindications or clini-
cally relevant DDIs was highest for warfarin (26%) and lowest for
LMWHs  (8%).

As there are many possible DDIs between anticoagulant drugs
and antineoplastic and supportive care drugs, paying greater atten-
tion to them will reduce the risks to the patient, and many
websites are available which document these interactions [7].
In addition, caution should be exercised with certain over-the-
counter medications, foodstuffs and herbal remedies. Peppermint,
liquorice, eucalyptus, garlic, orange, grapefruit, grape juice are
the best-known herbs and foodstuffs that inhibit CYP3A4. Ginkgo
biloba, curcumin berberine, green tea and grape juice are also
inhibitors of P-gp but no direct evidence of any relevant clini-
cal interactions with anticoagulants has been reported for these
substances [44].

7. Proposals of the expert group

7.1. Patient information and shared decision-making

Patient information and shared decision-making:

• we suggest informing all patients with cancer of the risk of throm-
bosis and their potential complications at a dedicated time as
soon as the patient is considered receptive. Expert panel ranking:
3.86 out of 4.00;

• we recommend announcing the occurrence of VTE to patients
who  develop CAT during a face-to-face visit. Expert panel rank-
ing: 3.90 out of 4.00;

• we recommend presenting the potential benefits and harms of
the different available treatment regimens to the patient and
coming to a shared medical decision with the objective of pro-
moting patient adherence. Expert panel ranking: 3.90 out of 4.00;

• we  suggest reassessing the initial treatment decision and man-
agement strategy within three days and at 14 days if the patient
is treated at home, and then for all patients, at 1, 3 and 6 months,
and at least annually thereafter for the entire duration of antico-
agulant therapy (Fig. 2). Expert panel ranking: 3.69 out of 4.00.

7.2. Multidisciplinary thrombosis teams

Multidisciplinary thrombosis teams:

• we suggest setting up a multidisciplinary thrombosis team with
the following missions:
◦  to ensure diffusion of guidelines to all healthcare providers,
◦ to ensure care provision according to guidelines,
◦ to implement a shared care plan individualised to each patient’s

needs and expectations in order to take into account the pref-
erences and quality of life of the patient,

◦ Expert panel ranking: 3.86 out of 4.00;
• we  suggest building a shared care plan to define the responsi-

bilities of all involved healthcare providers over the long-term.
Expert panel ranking: 3.79 out of 4.00;

• we  suggest involvihis plan all relevant healthcare providers,
including, but not limited to, the GP, the pharmacist, the oncolo-
gist, advanced practice nurses and home care providers (Fig. 1).
Expert panel ranking: 3.79 out of 4.00 (Central Illustration).

12



M.-A. Sevestre, Y. Gaboreau, E. Douriez et al. Archives of Cardiovascular Disease 117 (2024) 6–15

Central Illustration. Healthcare providers involved with the care of patients with cancer-associated thrombosis. Pink circle: healthcare
professionals involved in thrombosis care; blue circle: healthcare professionals in cancer care; yellow area: everyday community care.
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