‘Spot the CLOT’: Awareness of cancer-associated

thrombosis in healthcare providers
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INTRODUCTION

his article is the third in a ded-

icated series entitled ‘Spot the
CLOT’, which aims to raise awareness
of cancer-associated thrombosis (CAT)
to improve patient and provider educa-
tion, patient outcomes and, ultimately,
reduce the burden of CAT. The first
two articles, entitled ‘The significance
of VTE in cancer: Introduction of the
Spot the CLOT’ (Sardo et al., 2021) and
‘Spot the CLOT: What cancer patients
want to know’ (Bayadinova et al., 2022)
described CAT, the knowledge deficits
of CAT in cancer patients, and strate-
gies for raising awareness and educat-
ing patients diagnosed with cancer. The
focus of this third article in the series is
promoting awareness of CAT in health-
care providers. It will identify knowl-
edge gaps among medical personnel,
suggest tools for identifying patients
at highest risk, and offer strategies
and available resources for increasing
awareness among providers.

GENERAL AWARENESS
OF CAT IN HEALTHCARE
PROVIDERS

Despite the significant impact
of CAT on patients and healthcare
resources, there is a documented low
awareness about CAT among health-
care providers (Baddeley et al., 2021;
Noble et al., 2015). This may result in a
delayed or missed diagnosis of venous
thromboembolism (VTE), significantly
impacting the cancer patient’s clinical
course. Noble et al. (2015) described a
significant knowledge deficit among
physicians in the assessment and diag-
nosis of CAT. This knowledge deficit
among healthcare providers was also
noted by patients diagnosed with CAT
because, despite presenting with clas-
sic signs and symptoms of VTE, other
diagnoses were considered first (Noble
et al., 2015). For example, a patient with
unilateral leg swelling was continuously
treated with escalating doses of diuret-
ics with no improvement before a diag-
nosis of deep vein thrombosis (DVT)
was considered. Similarly, a patient with
shortness of breath and new onset chest
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pain was presumed to have pneumonia
and was treated with antibiotics prior to
the diagnosis of pulmonary embolism
(PE) (Noble et al.,2015).

Similar knowledge deficits are evi-
dent in oncology nurses. A survey by
Viale and Schwartz (2004), which eval-
uated the perceptions and knowledge
of VTE in an outpatient cancer setting,
was completed by 567 nurses. It is reas-
suring that the large majority (93%)
of study participants agreed that DVT
and/or PE were common, and poten-
tially a serious complication in cancer
patients. However, only 39% thought
that a PE resulting from a DVT often
causes death in cancer patients (Viale
& Schwartz, 2004). More than half of
the survey respondents did not think
that cancer-associated thrombosis was
underdiagnosed or undertreated (Viale
& Schwartz, 2004). Furthermore, only
21% of the oncology nurses surveyed
believed that nurses played an import-
ant role in the diagnoses of CAT, albeit
a nurse practitioner was identified as
the first contact for VTE concerns by an
additional 19% (Viale & Schwartz, 2004).
The lack of awareness that oncology
nurses play an integral role in the diag-
nosis of CAT is concerning given the
interdisciplinary team approach to can-
cer care, and the inherent trust that can-
cer patients place in their nurses.

The most common knowledge gaps
identified by the oncology nurses
who were surveyed included risk fac-
tors, prevention, and treatment of
CAT (Viale & Schwartz, 2004). A more
recent study by Lee et al. (2014) exam-
ined the perceived knowledge, as well
as VTE assessment and prevention
practices of inpatient nurses working
in a variety of hospital settings, includ-
ing oncology, medical, surgical, and
critical care wards. The greatest bar-
riers to nurses in carrying out VTE
assessments were lack of time and lack
of knowledge, each identified by 21% of
respondents (Lee et al., 2014).
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A study was also conducted among
pharmacists in France, where 179 phar-
macists completed a questionnaire
assessing their understanding of the
guidelines on the treatment of CAT and
their application in practice (Rey et al.,
2016). Only 4.5% of the respondents
were aware of the existence of guide-
lines on the management of CAT (Rey
et al,, 2016). Forty-nine percent were
able to identify the appropriate treat-
ment strategy, and only 14% the proper
treatment duration (Rey et al., 2016).
Importantly, some of the learning needs
that were self-identified in the group
included general information about
CAT and its management, the risk of
recurrence, treatment duration, treat-
ment side effects, and drug-drug and
drug-food interactions (Rey et al., 2016).

An even more surprising finding was
reported by Kakkar et al. (2020). The
authors conducted a survey evaluating
perceptions and clinical practices sur-
rounding CAT, which was distributed to
more than 5,000 oncologists worldwide
who specifically treated patients with
this diagnosis. Many of the answers
on the survey were consistent with the
current evidence based on CAT, which
is not surprising, as the study partici-
pants likely encounter this diagnosis
commonly in their practice. However,
almost one-quarter of the respondents
were not aware that the placement of a
central venous catheter (CVC) increases
the risk of VTE (Kakkar et al., 2020),
although multiple studies have reported
the incidence of upper extremity DVTs
in patients with CVCs to be as high as
66% (Verso & Agnelli, 2016)! Similarly,
Padbury et al. (2020) found that among
71 hematologists and oncologists, 25%
and 45% were unable to correctly select
direct oral anticoagulant therapy consis-
tent with clinical guidelines for prophy-
laxis and treatment of CAT, respectively.
And two-thirds of these participants
rated their confidence in managing CAT
between one and three on a five-point
scale (five = high confidence) (Padbury
et al., 2020). These findings demon-
strate that there are knowledge deficits
regarding CAT even among providers
who treat patients with this diagnosis
on a regular basis. It is somewhat reas-
suring that providers are aware and
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admit to knowledge gaps, suggestive of
an opportunity and willingness for tar-
geted CAT learning.

IDENTIFICATION OF HIGH
RISK CANCER PATIENTS

Certain cancers predispose patients
to a higher risk of developing CAT. The
primary cancers with the highest rates
of VTE include those of the pancreas,
uterus, lung, stomach, kidneys, and
brain (Abdol Razak et al., 2018). The
type and stage of cancer, specifically the
advanced cancer stage and cancer with
metastatic disease, pose a higher risk
for VTE. The initial three to six months
after a cancer diagnosis represent the
highest risk period (Abdol Razak et al.,
2018; Falanga, 2009).

Specific cancer drugs or treatments
may also predispose patients to VTE.
Cancer-specific risk factors include che-
motherapy, radiation therapy, use of
CVCs, invasive procedures or surger-
ies, and hormone therapy. These cancer
treatments, particularly those requiring
hospitalization or imposing bedrest,
all compound a patient’s risk of VTE
(Abdol Razak et al., 2018; Pandhi et al.,
2016). Some of the specific chemother-
apy drugs that have been associated
with an increased risk of endothelial
injury and, therefore, thrombosis, are
thalidomide, bevacizumab, and lenalid-
omide (Charalel & Vedantham, 2017).

TOOLS FOR RISK
STRATIFICATION

Most cancer centres do not rou-
tinely screen for VTE risk. Reasons are
likely multifactorial and may include
limited resources in the outpatient set-
ting, patients only having brief nursing
encounters, and more recently, a trend
towards virtual care (Hughes et al,
2022; Prip et al., 2018; Thorne et al.,
2009). Depending on the practice envi-
ronment, the nurse may be required to
assess up to 30 patients in one working
day with competing physical, diagnos-
tic, psychosocial and prescriptive assess-
ments expected at each visit. These may
include measurement of vital signs,
height and weight, venous access,
Eastern Oncology Cooperative Group
(ECOG) Status, Edmonton Symptom

Assessment System (ESAS), medicine

reconciliation updates, prescription

renewal, and patient teaching (Azam et

al., 2019; Green et al., 2017).

In order to include VTE risk assess-
ment in routine clinical practice, assess-
ment tools need to be valid, relevant
and user friendly. Given that most
CAT occurs in the outpatient setting,
risk assessment tools may offer a strat-
egy to determine VTE risk in outpa-
tient oncology patients (Khorana et al.,
2021). Objective assessment with the
use of a tool can aid clinicians in over-
coming limitations associated with sub-
jective assessment alone. The original
risk assessment model developed for
identifying patients at risk for CAT was
the 2008 Khorana Risk Score (KRS) (See
Figure 1). This objective tool guides cli-
nicians in identifying cancer patients at
high VTE risk by isolating five predic-
tive variables:

« Site of cancer (2 points for very high
risk, 1 point for high risk)

» Platelet count of 350 x 10°/L or more
(1 point)

« HbD less than 100 g/L (10 g/dL) and/
or use of erythropoiesis stimulating
agents (1 point)

« WBC of 11 x 10°/L or more (1 point)
and

« BMI >35 (1 point)

A score of 2 or more on the KRS suggests

significant VTE risk and may warrant

close screening for symptoms typical of

VTE (Khorana et al., 2008).

A second strategy to help determine
VTE risk in the outpatient setting is
the Wells’ score for DVT and PE (see
Figure 2; Wells et al., 2000). The Wells’
score is a clinical assessment tool that
incorporates both patient history (i.e.,
cancer or recent surgery) and clinical
symptoms (i.e., tachycardia, tenderness
along deep venous system of legs) into
a risk score when VTE is suspected. A
high Wells’ score suggests diagnostic
assessment of symptoms including leg
ultrasound or CTPA to rule out VTE
disease (Wells et al., 2000). For cen-
tres with access to electronic medical
records (EMRs), these risk assessment
tools may be embedded into the nurs-
ing workflow sheets to allow for identi-
fication of high-risk patients. The ability
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Figure 1 to predict and screen for risk of VIE (7))
offers nurse clinicians added instru- C
The Khorana Risk Score: Predictive Model for Chemotherapy Associated VTE ments in their toolkit for comprehen- U
sive oncology care. 0
-
Patient Characteristic Risk Score INTERVENTIONS FOR 2
Site of Cancer INCREASING AWARENESS m
Very high risk (stomach, pancreas) 2 OF CAT Z
High risk (lung, lymphoma, gynecologic, bladder or testicular) 1 Implementation of Risk Stratification -
Pre-chemotherapy Platelet count 350 x 10%L or more 1 in EMRs
Hemoglobin level less than 100 g/L or using RBC growth factors 1 Incorporating risk stratification tools
into EMRs could be an effective strat-
Pre-chemotherapy leukocyte count more thanll x10%L 1 .. .
egy in increasing awareness of CAT, and
e ! alerting providers to consider objective
investigations for patients at high risk
Khorana Score Risk Group Rate of VTE at 2.5 months for VTE. Kunapareddy et al. (2019)’ for
23 High 6.7-7.1% example, implemented the KRS into the
12 Intermediate 1.8-2.0% EMRs of ambulatory cancer patients.
L Law 030.¥% An alert was displayed for patients with
a high KRS to each clinician opening
Reference: MD app.co/Khorana-score-calculator. Khorana Score Calculator (mdapp.co) the patient’s chart. Providers had the
options of ignoring the alert, ordering
Figure 2 a lower-extremity ultrasound, or repeat-
ing the risk stratification at a later date
Wells' Score for DVT (Kunapareddy et al., 2019). Twelve and
Patient C1 ot Risk Score a half percent of the patients screened
et cancer ) with ultrasound, as suggested by the
high-risk alert, had a confirmed diag-
Bedridden recently more than 3 days or major surgery within 4 weeks 1 nosis of VTE. An additional 8.3% of the
Calf swelling more than 3 em compared to other leg ! patients who were not screened with
Collateral {nonvaricose) superficial veins present ! ultrasound presented with a symptom-
Enrire leg swollen 1 atic DVT and 4.5% with a PE within 90
Localized tenderness along the deep venous system 1 days (Kunapareddy et al., 2019). Of the
Pitting edema greater in the symptomatic leg 1 non-screened patients with confirmed
Paralysis, paresis, or recent plaster immobilization of the lower extremity 1 DVT, 30.8% also had concomitant PE
Previously documented DVT 1 (Kunapareddy et al., 2019). These find-
Alternative diagnosis to DVT as or more likely 2 ings suggest that provider alerts may
Wells' Score Risk Group | Strategy aid in the early identification of CAT
22 High Consider diagnostic investigations and potentially prevent PEs if DVTs are
2wl Low DVT unlikely according to Wells' DVT studies identified and treated earlier.
Another study by Ades et al. (2017)
Wells' Score for PE that also implemented the KRS and
Patient Characteristic Risk Score Protecht score (another risk stratifica-
Clinical signs & symptoms of DVT . tion tool by Verso et al., 2012) into the
o . EMRs of ambulatory cancer patients
PE is #1 diagnosis or equally likely 1 . K X .
Ficart e geeater tham 100 ) Wlth prov@er alerts . for hlgh-l‘lS}(
patients. Patient education on the topic
Bedridden recently more than 3 days or major surgery within 4 weeks 1 of CAT increased from less than 5%
Previous, abjectively documented PE or DVT ! before implementation to 84% during
Hemoprysis 1 implementation, and an impressive
Malignancy or treatment within & months, or palliative 1 95% 15 months post implementation
Wells' Score for PE | Risk Group | Strategy (Ades et al., 2017). All high-risk patients
22 High Consider diagnostic investigarions were offered a referral to a hematologist
Otol Low PE unlikely according to Wells' PE studies for the consideration of VTE prophylaxis

and, ultimately, 86% of these patients
were prescribed pharmacologic pro-
phylaxis (Ades et al., 2017). This study

Reference: Thrombosis Canada (2021). Tools | Thrombosis Canada — Thrombose Canada
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? IJ ? Many of my cancer patients have SOB or leg swelling at baseline. How can | differentiate
.j'J . .j'J when assessing these patients for possible VTE?

The incidence of VTE in the cancer population is 5-fold higher than the general population, and
it is therefore important to be vigilant for signs and symptoms of VTE. Concerning symptoms
for lower or upper extremity DVT include: unilateral or asymmetrical limb swelling, limb

erythema, dilated superficial veins on the legs, arms, or anterior chest wall, and tenderness
along the deep venous system of the leg or arm (proximal inner calf, popliteal fossa, medial
thigh or groin; and medial aspect of arm). A worsening of baseline SOB or new or worsening

SOBOE, decreased oxygen saturation (new or worsening), hemoptysis, tachycardia or
presyncope/syncopal episodes are some of the signs and symptoms concerning for PE.

The use of clinical tools such as the Wells" score for DVT/PE can provide an objective
assessment of symptoms, and help determine if there is a role for diagnostic testing

(Thrombosis Canada 2021a; 2021b). If a cancer patient presents with non-specific symptoms,

E=—=o

demonstrates the significant impact
that clinician alerts can have on raising
provider awareness of CAT, improving
patient education, and increasing con-
siderations for VTE prophylaxis when
appropriate.

Educational Strategies

A recent mixed-methods study by
Baddeley et al. (2021) examined the
impact of the implementation of a
brief patient education video on CAT
into clinical practice at a regional can-
cer centre. Key informant interviews
were conducted with nine outpatient
chemotherapy nurses to determine the
impact of the video. One of the find-
ings was that nurses considered CAT
a low priority topic for patient educa-
tion in those starting systemic antican-
cer therapy. There were three reasons
identified behind this finding. The
first is the nursing knowledge deficit
regarding CAT. Despite knowing that
patients are at a higher risk of throm-
bosis given their cancer diagnosis,
most nurses were not aware of the rea-
sons behind the higher risk, and were
unable to quantify this risk (Baddeley
et al., 2021). The second reason was that
nurses prioritized educating patients on
topics they thought were most import-
ant, including sepsis. In order to avoid
overwhelming patients with infor-
mation, CAT was often not discussed
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Y consider CAT (Lee et al., 2017).

(Baddeley et al., 2021). Finally, CAT is
often not mentioned in printed patient
educational materials, or if mentioned,
it appears at the end of this literature.
Many nurses follow the educational
materials when educating patients,
and CAT therefore often gets missed
(Baddeley et al., 2021). The video had
a significant impact not only on the
nurses’ knowledge, but also the priori-
tization of patient education regarding
CAT. Many nurses were surprised at the
magnitude of the risk of CAT, as well as
its impact on morbidity and mortality
(Baddeley et al., 2021). The implemen-
tation of the video resulted in nursing
practice change where they started con-
sistently including CAT into patient
education sessions, as well as updating
the patient literature to reflect the sig-
nificance and seriousness of CAT.
Another study by Padbury et al
(2020) evaluated the impact on hematol-
ogists and oncologists of an educational
session in a video format comprised of
a roundtable discussion by CAT experts.
The study assessed the participants’

Most nurses surveyed expressed
preference for online education
about VTE (Viale & Schwartz,
2004).

knowledge and confidence in the man-
agement of CAT. Of the 71 participants,
27% demonstrated an improvement in
the ability to identify appropriate throm-
boprophylaxis and treatment of CAT,
and importantly, 44% of providers had
an increase in their confidence in the
management of CAT (Padbury et al.,
2020).

Resources for Healthcare Providers

There is a growing awareness of the
need to address the barriers to recog-
nizing and treating CAT (Monreal et al.,
2019). Education to promote awareness,
prevention, diagnosis, and treatment
of CAT is imperative. The following
websites are committed to providing
evidence-based information and offer
clinician resources on CAT.

Thrombosis Canada (https://thrombosis-
canada.ca)

Thrombosis Canada is a Canadian
charity with membership consisting of
some of the top international throm-
bosis researchers without commercial
bias. Their website has exceptional edu-
cational resources, treatment guide-
lines, and clinical tools for healthcare
professionals to optimize CAT care,
improve clinical outcomes, and pre-
vent CAT mortality. There is a section
dedicated specifically for increasing
the awareness of CAT, providing
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https://thrombosiscanada.ca/
https://thrombosiscanada.ca/

customizable posters, patient educa-
tion videos, and an accredited provider
education program available at https://
thrombosiscanada.ca/recognizing-can-
cer-associated-thrombosis/

In addition, a treatment algorithm
for CAT, e-learning modules, patient
resource library, and accredited educa-
tional programs are available at https://
thrombosiscanada.ca/resourcepage/
resources-2/, https://thrombosiscanada.
ca/cancer-associated-thrombosis-pa-
tient-resource-library/ et https://throm-
bosiscanada.ca/catguidelines2020/

International Society of Thrombosis and
Haemostasis (https://www.isth.org/)

The International  Society of
Thrombosis and Haemostasis (ISTH)
is an international organization consist-
ing of some of the world experts in the
fields of thrombosis and hematology.
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as well as treatment recommendations,
including specific drugs, duration of
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third article in the ‘Spot the CLOT’ series
offers resources for increasing provider
awareness of CAT with the goal of more
effective prevention strategies, more
timely diagnosis and, ultimately, reduc-
ing the burden of this disease.
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