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Spot the CLOT: Treatment considerations for CAT

by Laurie A. Sardo, Julia A. Bayadinova, Susan Jenkins

This is the fourth and final article in the
Spot the CLOT series. To date, we have
addressed the significance of venous throm-
boembolism (VTE) in patients with cancer,
knowledge deficits about cancer-associated
thrombosis (CAT) in both cancer patients
and providers, and opportunity for address-
ing these knowledge gaps. This article will
focus on a practical treatment approach,
supported by a theoretical framework. In
addition, we will discuss idiopathic VTE,
often the first clue of a yet to be discovered
cancer.

THEORETICAL
FRAMEWORK

he Health Belief Model (HBM) is

a framework used to motivate per-
sons to take action that has positive
health benefits and avoids negative
health consequences. HBM advocates
that patient behaviours are influenced
by their perception of susceptibil-
ity to an illness, the severity of the ill-
ness, the benefits of taking action, and
the barriers to that action (Rosenstock,
1974). HBM theory can be used as a
framework to guide treatment plans
including patient education and anti-
coagulant treatment in an effort to
increase adherence.

The importance of patient education
has been described in an earlier Spot
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the CLOT series entitled, ‘What can-
cer patients want to know’ (Bayadinova
et al., 2022). The HBM highlights the
importance of educating cancer patients
on their risk of VTE, common signs and
symptoms, and its impact on quality of
life. These topics signify the ‘net threat’
and help patients and their family mem-
bers understand why CAT is a concern.

The anticoagulation treatment plan,
including drug choice and duration of
therapy, comprises the ‘net benefit’ of
CAT treatment. Patient understanding
and appreciation of anticoagulant ther-
apy is important to optimize adherence
to treatment plans.

CAT ALGORITHM

A simple algorithm is available for
the treatment of CAT (Carrier et al.,
2021). The algorithm was originally
developed in 2018, and refined in 2021
with recognition of drug-drug interac-
tions, patient and provider preferences,
and to include upper extremity DVT
(Figure 1).

Use of the CAT algorithm helps
target the right anticoagulant for the
right patient with consideration for evi-
dence-based practice based on the latest
CAT studies including CLOT, CATCH,
Hokusai VTE Cancer, SELECT-D, and
CARAVAGGIO trials.

Net benefit

Rosenstock, 1974

The algorithm first identifies
patients with CAT without contraindi-
cation to anticoagulation. Next, it strati-
fies patients into high and low bleeding
risk; for CAT patients with a high bleed
risk, a low molecular weight heparin
(LMWH) treatment strategy is recom-
mended. The LMWH strategy offers
superior or equal efficacy while main-
taining safety in the high bleed risk
patient.

For those with low bleeding risk,
the algorithm further stratifies by can-
cer type, then for significant drug-
drug interactions. Patients with
significant ~ drug-drug  interactions
should be managed with LMWH for
the CAT treatment. Patients with unre-
sected intraluminal gastrointestinal or
genitourinary cancers should also be
managed with LMWH therapy given
their propensity for bleeding. The use
of LMWH offers the flexibility of dose
reduction should there be concerns for
thrombocytopenia, bleeding, or a need
for temporary interruption of antico-
agulation. Injection technique is an
important component of the treatment
plan. Instructions for injection tech-
nique can be found on the Thrombosis
Canada website (https://thrombosisca-
nada.ca/wp-content/uploads/2016/10/
M159-LMWH_Oct2016.pdf and https://
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Figure 1

The CAT Algorithm (adapted from Carrier et al., 2021)
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(Consider features consistent with high risk of Gl bleeding [e.g., angiodysplasia, Gl lesion, previous
variceal bleed, treatment-associated mucosal toxicity], throbocytopenia [<50,000 platelets/mL],
recent life-threatening bleeding, high-risk intracranial lesion [e.g., glioma), functional hepatic impairment
[Child-Pugh class B ar €*], and use of antiplatelet agents®)
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+ Burden of cancer (e.g., recurrence or progression) and burden of VTE (consider LMWH for patients with
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secondary to DOAC)

Abnormal uterine bleeding (consider LMWH for patients with history of abnormal uterine bleeding

Significant Gl surgery or absorption disorders (consider LMWH for patients with impaired Gl absorption)

* None of the DOACs are recommended for use in patients meeting criteria for Child-Pugh class C, with
use or rivaroxaban being contraindicated in patients with hepatic disease (including Child-Pugh class B
and C) associated with coagulopathy and having clinically relevant bleeding risk. Apixaban should be used
with caution in patients with mild or moderate hepatic impairment (Child-Pugh class A or B), while these
patients exhibited comparable pharmacokinetics and pharmacodynamics to healthy controls when treated
with edoxaban; ® Use of antiplatelet agents should be assessed, and discontinuation should be considered in
the absence of a strong indication. Shared decision-making with other healthcare providers is warranted. ©
Currently, dalteparin, enoxaparin, and tinzaparin have randomized controlled trial evidence in cancer-
associated thrombosis, with the evidence base being stronger for dalteparin and tinzaparin. Refer to the
relevant product monograph for appropriate dosing. ¢ Currently, apixaban, edoxaban, and rivaroxaban
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thrombosiscanada.ca/cat-treatment-algorithm-2021/

DVT = deep vein thrombosis; PE = pulmonary embolism; GI = gastrointestinal; GU = genitourinary;
DOAC = direct-acting oral anticoagulant; LMWH = low molecular weight heparin;VTE = venous

thromboembolism

thrombosiscanada.ca/wp-content/
uploads/2016/10/M159-LMWH_
French_Oct2016.pdf) including useful
patient handouts and an instructional
video for patients to view (https://www.
youtube.com/embed/9ZePmmlfaAk) .
Patients with low risk of bleeding
and most other cancer types may be
managed with direct oral anticoagu-
lants (DOACs). DOACs offer an oral

anticoagulation alternative and are once
or twice daily dependent on anticoagu-
lant choice. DOACs have a short half-
life (~8-14 hours) and are dependent
on kidney function. Apixaban/Eliquis
is the least dependent on renal func-
tion. Certain DOACs are best absorbed
with food (rivaroxaban/Xarelto) and
therefore should be avoided in patients
with nausea, poor nutritional intake, or
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surgeries potentially affecting absorp-
tion (e.g., gastrectomy).

Patients should be reassessed on
a regular basis with consideration for
cancer status, bleeding risk, possibil-
ity of dose reduction and, importantly,
patient preference. Cancer patients
need to understand the association
between cancer and thrombosis. The
Thrombosis Canada website offers a
handout available for download for CAT
patients, and perhaps more importantly
for cancer patients without thrombosis,
so they may be aware of this potentially
fatal complication of cancer.

COMPLICATIONS

Awareness of potential treatment
complications is important in a patient
with CAT. Although treatment for VTE
is often successful in the general pop-
ulation, a cancer diagnosis adds a layer
of complexities. Complications may be
more common in patients with cancer
due to high-risk cancers, cancer- and
treatment-related alterations in chemis-
try and hematology. These complication
may include bleeding, thrombocytope-
nia, or treatment failure in the form of
thrombosis extension or recurrence.

Bleeding

The most common complication
associated with anticoagulant ther-
apy is bleeding with a reported 6-fold
increased risk in patients with CAT
(Schulman et al., 2015). Major bleed-
ing is defined as a drop in hemoglobin
of 20 g/L or more or a need for trans-
fusion of at least two units of packed
red blood cells. In the general popula-
tion, most episodes of major bleeding
occur shortly after initiation of antico-
agulant treatment with the absolute
risk in the first three months of treat-
ment approximately 2%, decreasing to
1% over a cumulative treatment period
of six months (Klok et al., 2015). Risk
in patients with CAT is significantly
higher with a risk of 7% in the first three
months of treatment, increasing to 9.3%
in a sixmonth treatment period (Klok
et al., 2015). A separate study reported
4.9% of patients without cancer devel-
oping major bleeding in 12 months
of anticoagulant treatment, compared
to 12.4% of cancer patients, a 2.5-fold
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increase (Prandoni et al., 2002). Of note,
patients with less extensive cancer had
similar bleeding rates to the non-can-
cer population (Prandoni et al., 2002).
Importantly, moderate burden of cancer
increased the risk two- to three-fold, and
in patients with advanced cancer, this
was increased five-fold (Prandoni et al.,
2002).

The increased risk was often asso-
ciated with bleeding at the site of can-
cer (Prandoni et al, 2002). Other
patient characteristics associated with
an increased risk of bleeding included
older age, female sex, previous bleeding
events, and uncontrolled hypertension,
as well as renal and liver insufficiency
(Klok et al., 2015). Major bleeding is typ-
ically managed with a temporary inter-
ruption of anticoagulation, supportive
measures, and identification and defin-
itive treatment of the bleed if possible.
A decision regarding reversal of antico-
agulation and consideration for inser-
tion of inferior vena cava filters should
be made on an individual basis.

Thrombocytopenia

Thrombocytopenia is a common
and well-known phenomenon in can-
cer, with systemic chemotherapy
being the most important contributor
(Liebman, 2014). Myeloablative che-
motherapy, which is used in stem cell
transplant recipients, and the involve-
ment of bone marrow or spleen as a site
of cancer/metastasis contribute to the
risk (Liebman, 2014). In addition, hep-
arin-induced thrombocytopenia occurs
more frequently in patients with can-
cer than in the cancer-free population
(Prandoni et al., 2007).

Thrombocytopenia poses a chal-
lenge with anticoagulation due to the
competing risks of bleeding and throm-
bosis. Multiple factors are considered
in the thrombocytopenic patient with
CAT, carefully balancing the sever-
ity of thrombocytopenia versus the
risk of thrombosis recurrence or pro-
gression (Samuelson Bannow et al,
2018). LMWH is the preferred agent in
patients with CAT and thrombocytope-
nia given the short half-life and ease of
dose adjustments. The International
Society of Thrombosis and Haemostasis
guidance suggests it is generally safe
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to continue anticoagulation if plate-
lets are above 50 x 10° L. If the platelet
count drops below this threshold, how-
ever, alternate anticoagulation strategies
should be considered depending on the
patient’s individual risk of thrombosis
and bleeding (Samuelson Bannow et al.,
2018). These include reducing the dose
of anticoagulation, temporary cessation
of anticoagulation, or maintaining a reg-
ular dose with platelet transfusion sup-
port as required (Samuelson Bannow
etal., 2018).

Treatment failure

Treatment failure may occur in two
forms: extension of known thrombosis
or the development of a new thrombo-
embolic event while on anticoagulant
therapy. The risk of treatment failure
is increased three-fold in patients with
cancer (Schulman et al., 2015). Prandoni
et al. (2002) report a 12-month cumula-
tive incidence of recurrence/extension
of 6.8% in patients without cancer and
20.7% in those with cancer, with more
advanced disease carrying an almost
five-fold risk.

Multiple mechanisms
tribute to the increased risk, includ-
ing inadequate drug absorption due to
poor nutritional intake, chemotherapy,
or cancer-related surgery, vomiting, as
well as a cancer-induced procoagulable
state (Schulman et al., 2015). In addi-
tion, patients with squamous cell car-
cinoma and adenocarcinoma appear to
be at a higher risk of anticoagulant fail-
ure (Schulman et al., 2015). Treatment
failure events are usually addressed by
increasing the intensity of anticoagula-
tion or switching to an alternate antico-
agulant, most commonly LMWH.

may con-

Unprovoked (idiopathic) VTE

Idiopathic VTE presents without a
known provoking thrombosis risk fac-
tor such as surgery, trauma, estrogen,
pregnancy, and/or immobility. An idio-
pathic VTE presentation raises the pos-
sibility of an occult malignancy, as
the VTE event may be the first indica-
tion of cancer (Carrier et al., 2015). Up
to 10% of patients with idiopathic VTE
will be diagnosed with cancer within
the first year of VTE diagnosis (Carrier
et al., 2015). Furthermore, almost 70%

of occult cancers are diagnosed shortly
after the diagnosis of idiopathic VTE
(Carrier et al., 2015).

Although the association with occult
malignancy is concerning, there is no
evidence to support extensive screen-
ing for cancer in this population (van
Es et al., 2017). However, it is recom-
mended to ensure that age- and sex-ap-
propriate cancer screening is up to date
(Chaput el al., 2021). Screening for pros-
tate cancer and ovarian cancer are not
recommended unless red flag symp-
toms are present (Chaput et al., 2021).
Current practice guidelines support
the use of thorough clinical assessment
including a medical history, review of
systems, and presence of constitutional
symptoms, as well as assessment of
cancer risk factors and red flags. Red
flags warrant careful assessment in
the context of the clinical presentation
because they may be indicative of possi-
ble underlying pathology. General con-
stitutional red flag symptoms include
unexpected weight loss or gain, loss of
appetite, fever, chills, night sweats and/
or fatigue or general malaise. The pres-
ence of other signs and symptoms may
be more specific to the site and type of
the suspected cancer. The NICE guide-
lines for referral of suspected cancer
offer a comprehensive and detailed
approach to the diagnostic and referral
process (https://www.nice.org.uk/guid-
ance/ngl2). An interactive flow chart
(https://www.nice.org.uk/guidance/
ngl2/chapter/Recommendations-
organised-by-site-of-cancer) for clinical
decision making based on site and type
of suspected cancer is included.

CONCLUSION

CAT is a frequent and serious com-
plication of cancer. Despite its signif-
icance, the awareness of CAT is low
in both patients and healthcare pro-
viders, with a variation in treatment
practices. This article highlights an evi-
dence-based algorithm to manage CAT
incorporating risk of bleeding, cancer
type, drug-drug interactions and, impor-
tantly, patient and clinician preferences.
Treatment complications are also out-
lined, including bleeding, thrombocy-
topenia, and treatment failure. Finally,
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an approach to decisions around can-
cer investigations in patients with idio-
pathic VTE is suggested.

The Spot the CLOT series was writ-
ten with the intent to promote and raise
awareness of CAT. Each article in the
series focuses on a unique aspect of
CAT, including diagnosis, treatment,
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