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PREVENTION OF VTE IN MEDICAL PATIENTS
Why?
When?
How?
How long?

PREVENTION OF VTE IN CANCER PATIENT
 Cancer and VTE relation
 Thromboprophylaxis in hospitalized patients with 

cancer
 Thromboprophylaxis in ambulatory patients with 

cancer who are receiving anticancer therapy



Over 1 million estimated symptomatic venous thromboembolism
(VTE) per annum within six European countries (France, Germany, 
Italy, Spain, Sweeden and UK) Cohen AT, Agnelli G et al. Thromb Haemost 2007; 98:756-64

Approximately half of new VTE cases occur during a hospital stay 
or within 90 days of an inpatient admission or surgical procedure
Streiff MB, Brady PJ et al. MMWR March 7,2014 Vol 63 No.9

Hospital - associated venous thromboembolism (HA-VTE) is a 
common source of morbidity and mortality. Pulmonary embolism
(PE), with an estimated death rate of 15%, is the most common 
preventable cause of in-hospital death Behnood Bikdeli and Babak Sharif- Kashani Semin

Thromb Hemost 2012; 38:144-155

 VTE costs. 160 patients with VTE and 160 patients receiving
prophylaxis and without VTE were retrospectively evaluated
within 26 IM units in Italy. The total median costs for VTE 
management were around four-times higher than those for 
prophylaxis (€1348.68 vs €373.03) Gussoni G, Foglia E et al. Thromobosis Research 131 (2013) 17-

23



Recent studies among hospitalized medically ill patients suggest that a universal approach to 
prevention has minimal impact on reducing VTE Heit JA, Crusan DJ et al. Blood, 13 July 2017. Volume 130, number 2

This may be due to:
1. Shorter lenghts of stay and truncated thromboprophylaxis regimens compared with older

studies
2. Overprophylaxis of low-risk patients
3. Underutilization of appropriate prophylaxis in hospitalized medical patients due to clinical

concern for bleeding



Risk-assessment models (RAMs)

In a prospective observational study of 1,180 medical
inpatients, 60.3% of patients were low risk and 39.7% were
high risk. Among patients who did not receive prophylaxis,
VTE occurred in 11.0% of high-risk patients vs 0.3% of low-
risk patients (HR 32.0; 95% CI, 4.1-251.0).

A total score ≥4 indicates a high risk of VTE

IMPROVE VTE RAM point

Previous VTE 3

Known thrombophilia 2

Lower limb paralysis 2

Active cancer 2

Immobilization 1

ICU/CCU stay 1

Age > 60 anni 1

A total score of 2 or more indicates increased VTE risk







In the PREVENT trial, adjunctive intermittent pneumatic
compression had no effect on the incidence of proximal deep-
vein thrombosis among critically ill patients who were
receiving pharmacologic thromboprophylaxis. The addition of
intermittent pneumatic compression to pharmacologic
thromboprophylaxis did not result in a lower incidence of
pulmonary embolism or a composite outcome of venous
thromboembolism or death from any cause at 28 days than
pharmacologic thromboprophylaxis alone.





ADOPT
Apixaban 2.5 mg twice daily for 30 days

VS
Enoxaparin 40 mg once daily for 6-14 days

2011 2016

APEX
Betrixaban 160 mg loading dose followed by 90 

mg once dalily for 35-42 days
VS

Enoxaparin 40 mg once daily for 10±4 days

MAGELLAN
Rivaroxaban 10 mg once daily for 35 days

VS
Enoxaparin 40 mg once daily for 10 days

2013





« Rivaroxaban was not
associated with a
significantly lower risk
of symptomatic venous
thromboembolism and
death due to venous
thromboembolism than
placebo. The incidence
of major bleeding was
low.”



PREVENTION OF VTE IN CANCER PATIENT: AN UNMET CLINICAL NEED

 Patients with cancer are six times
more likely to devolop VTE than their
noncancer counterparts and account 
for more than 20% of all newly
diagnosed case of VTE

 VTE is the second leading cause of 
death in cancer patients after cancer
itself

 A reciprocal cancer-thrombosis
connection exists, by which cancer cell
support clot formation and clotting
proteins support cancer growth and 
dissemination

Falagna A et al. Critical Reviews in Oncology/Hematology 118
(2017) 79-83
Donnellan, Khorana. The Oncologist 2017; 22:00-00



Thromboprophylaxis in hospitalized patients with cancer

Hospitalized patients who have active
malignancy and acute medical illness
or reduced mobility should be
offered pharmacologic
thromboprophylaxis in the absence
of bleeding or other
contraindications (Type: evidence
based; Evidence quality:
intermediate; Strength of
recommendation: moderate).

Hospitalized patients who have
active malignancy without
additional risk factors may be
offered pharmacologic
thromboprophylaxis in the absence
of bleeding or other
contraindications (Type: evidence
based; Evidence quality: low;
Strength of recommendation:
moderate).

Routine pharmacologic
thromboprophylaxis should not be
offered to patients admitted for
the sole purpose of minor
procedures or chemotherapy
infusion, nor to patients
undergoing stem-cell/bone
marrow transplantation (Type:
informal consensus; Evidence
quality: insufficient; Strength of
recommendation: moderate).



Thromboprophylaxis in hospitalized patients with cancer

We recommend prophylaxis with LMWH or
fondaparinux when creatinine clearance is ≥30
mL/min, or with unfractionated heparin in
hospitalised patients with cancer and reduced
mobility (grade 1B). In this setting, direct oral
anticoagulants are not recommended routinely



Thromboprophylaxis in ambulatory patients with cancer who are receiving
anticancer therapy

Routine pharmacologic thromboprophylaxis should not be offered to
all outpatients with cancer (Type: evidence based; Evidence quality:
intermediate to high; Strength of recommendation: strong)



KHORANA SCORE



High-risk outpatients with cancer
(Khorana score of 2 or higher prior to
starting a new systemic chemotherapy
regimen) may be offered
thromboprophylaxis with apixaban,
rivaroxaban, or low molecular- weight
heparin (LMWH) provided there are no
significant risk factors for bleeding and no
drug interactions. Consideration of such
therapy should be accompanied by a
discussion with the patient about the
relative benefits and harms, drug cost,
and duration of prophylaxis in this setting
(Type: evidence based; Evidence quality:
intermediate to high for apixaban and
rivaroxaban, intermediate for LMWH;
Strength of recommendation: moderate)

Patients with multiple myeloma
receiving thalidomide- or
lenalidomide-based regimens
with chemotherapy and/or
dexamethasone should be offered
pharmacologic thromboprophylaxis
with either aspirin or LMWH for
lower-risk patients and LMWH for
higher-risk patients (Type: evidence
based; Evidence quality:
intermediate; Strength of
recommendation: strong)



A randomized, placebo-controlled, double blind
clinical trial assessing the efficacy and safety of
apixaban (2.5 mg twice daily) for
thromboprophylaxis in ambulatory patients with
cancer who were at intermediate-to-high risk for
venous thromboembolism (Khorana score, ≥2)
and were initiating chemotherapy

The primary efficacy outcome - first episode of objectively
documented major venous thromboembolism within the
first 180 days - occurred in 12 of 288 patients (4.2%) in the
apixaban group and in 28 of 275 patients (10.2%) in the
placebo group (hazard ratio, 0.41; 95% confidence interval
[CI], 0.26 to 0.65; P<0.001)

Major bleeding occurred in 10 patients (3.5%) in the
apixaban group and in 5 patients (1.8%) in the
placebo group (hazard ratio, 2.00; 95% CI,
1.01 to 3.95; P = 0.046)



In a double-blind, randomized trial involving high-risk
ambulatory patients with cancer (Khorana score of
≥2) we randomly assigned patients without deep-
vein thrombosis at screening to receive rivaroxaban
(at a dose of 10 mg) or placebo daily for up to 180
days

The primary efficacy end point was a composite of
objectively confirmed proximal deep-vein thrombosis in a
lower limb, pulmonary embolism, symptomatic deep vein
thrombosis in an upper limb or distal deep-vein
thrombosis in a lower limb, and death from venous
thromboembolism. The primary end point occurred in 25
of 420 patients (6.0%) in the rivaroxaban group and in 37
of 421 (8.8%) in the placebo group (hazard ratio, 0.66;
95% confidence interval [CI], 0.40 to 1.09; P = 0.10)

Major bleeding occurred in 8 of 405 patients (2.0%) in the
rivaroxaban group and in 4 of 404 (1.0%) in the placebo
group (hazard ratio, 1.96; 95% CI, 0.59 to 6.49)



AVERT
 Routine ultrasonographic testing was

not performed
 The most common types of primary

cancer were gynecologic (25.8%),
lymphoma (25.3%) and pancreatic
(13.6%)

 The rate of adherence was high in
both groups, at 83.6% in the
apixaban group and 84.1% in the
placebo goup

 A small proportion of patients
affected by brain tumors were
included

CASSINI
 Enrolled patients underwent

venous duplex compression
ultrasonography of both legs to
rule out preexisting proximal
deep-vein thrombosis (4.5%
excluded )

 The most common primary
cancer was pancreatic cancer
(32.6%)

 Nearly 47% of enrolled patients
prematurely discontinued the
trial regimen

 No brain tumor patients
included






