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Recommendations
Inpatient Prophylaxis

1.1 Hospitalized patients with active malignancy and acute 
medical illness or reduced mobility should receive 
pharmacologic thromboprophylaxis in the absence of bleeding or 
other contraindications

1.2 Hospitalized patients who have active malignancy without 
additional risk factors may be considered for pharmacologic 
thromboprophylaxis in the absence of bleeding or other 
contraindications. 

1.3 Data are inadequate to support routine thromboprophylaxis in 
patients admitted for minor procedures or short chemotherapy 
infusion, or in patients undergoing stem cell/ bone marrow 
transplantation.

Lyman GH et al. J Clin Oncol 2015; 33: 654-656
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Di Nisio et al. J Thromb Haemost. 2014;12(10):1746-9
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Farge D et al. Lancet Oncol 2016; 17(10):e452-e466



Atiq et al. Eur J Clin Pharmacol 2015; 71:921–929

LMWH ACCUMULATION
IN SEVERE RENAL IMPAIRMENT PATIENTS



VTE in Hospitalized Cancer Patients
An Update 1995 - 2012

• Retrospective cohort study of cancer patient 
hospitalizations between 1995-2012 

• Nearly 6 million hospitalizations of 3,146,388 individual 
patients with cancers from more than 200 institutions. 

• For patients with multiple hospitalizations, a single 
admission was selected at random

• There were no major differences in demographic 
characteristics, geographic region or cancer type over 
time

• Number of reported comorbidities increased over time 
among hospitalized patients with cancer including a 
doubling of patients with 3+ comorbidities

Lyman GH et al. Thromb Res 2018Lyman et al. Thromb Res. 2018;164 Suppl 1:S112-S118



VTE in Hospitalized Cancer Patients
An Update 1995 - 2012

• VTE was reported in 8.4% of patients when all admissions 
• When a randomly selected hospitalization is considered 

for each patient, VTE was diagnosed in 5.3% (1.8% with 
PE). 

• Annual rate of VTE increased from 3.5% in 1995 to over 
6.5% in 2012 with PE nearly tripling from 0.8% to 2.3%. 

• Annual rate of VTE increased from 3.6% in 1995 to 8.3% 
in 2012 in patients receiving chemotherapy

• Highest rates of VTE observed with pancreatic (10.2%), 
gastric (7.1%), ovarian (7.1%), lung (6.8%), and 
esophageal cancers (6.3%). 

• The occurrence of VTE increased within the number of 
comorbidities (0: 2.3%; 4+: >11%). 

Lyman GH et al. Thromb Res 2018Lyman et al. Thromb Res. 2018;164 Suppl 1:S112-S118



THROMBOSIS & CANCER = THROMBOSIS & CO… 
WHAT ELSE?

- Co-morbidities

- Co-medications

- Co-ckroft

- Co-mplications

Elderly Patient

Co-ntext



Cancer-Associated VTE Risk

PATIENT-RELATED
Medical comorbidities (≥3)
Immobility
Presence of varicose veins
Prior VTE
Hereditary Thrombophilia (FVL)
…

TUMOUR-RELATED
Site of cancer
Very high : stomach, pancreas, brain
High : lung, hematologic, gynaecologic, renal..
Histological grade
Stage/Metastasis
Time since cancer diagnosis

TREATMENT-RELATED
Platinum-based or other chemotherapy
Anti-angiogenesis agents
Hormonal therapy
Surgery
Radiotherapy
Central Venous Catheter
Blood transfusion

BIOMARKERS
Hematologic (Plts, Lcytes, Hb…)
D-Dimers
P-Selectin
Thrombin Generation Potential
Microparticle-Tissue Factor activity
C Reactive Protein

THE FOUR DIMENSIONS OF 
CANCER-ASSOCIATED THROMBOSIS

Ay et al Thromb Haemost 2017; 117: 219-230



RECOMMENDATIONS

www.asco.org/guidelines/VTE last access June 2016
Farge D et al. Lancet Oncol 2016; 17(10):e452-e466

qVTE is a « worse prognosis » predictive marker. 

q In the outpatient setting, risk assessment can be 
conducted based on a validated risk assessment tool 

qCancer patients should be assessed for VTE risk at the 
time of chemotherapy initiation and periodically 

thereafter. 

qPanel recommends that oncologists educate patients 
regarding VTE, particularly in settings that increase risk 
such as major surgery, hospitalization, and while 
receiving systemic anti-neoplastic therapy. 



SAVE-ONCO: Semuloparine vs placebo – Mean TTT duration 3.5 months

Agnelli et al. New Engl J Med 2012;366:601-9.

Symptomatic VTE 0.36 [0.21 ; 0.60]1.2 % 3.4 %

Incidental VTE 0.14 [0.01 ; 2.76]0.0 % 0.2 %

Major Bleeding 1.05 [0.55 ; 2.00]1.2 % 1.1 %

CRNM Bleeding 1.86 [0.98 ; 3.68]1.6 % 0.9 %

Mortality 0.96 [0.86 ; 1.06]43.4 % 44.5 %

semuloparine placebo
RR [IC95%]

<0.001

-

-

-

0.40

pn=1 608 n = 1 604

Competitive Risk between Mortality and VTE

THROMBOPROPHYLAXIS IN CANCER PATIENT 
AMBULATORY & CHEMOTHERAPY



Thrombophylaxis with LMWH 2004

2017

Laporte et al. in press

Effect on Overall Mortality

HR = 0.99 [0.94 to 1.04] p = 0.71

Thromboprophylaxis: à No Effect on Global Survival

à Sole Objective = Reducing VTE

LMWH FOR PRIMARY THROMBO-PROPHYLAXIS 
IN PATIENTS WITH SOLID MALIGNANCIES



summarized into one high-risk group, because of the small numbers of
patients in each of these groups. The median follow-up time was calculated
by Kaplan-Meier analysis, but with the status indicator reversed. Kaplan-
Meier analyses were applied to compare thrombosis-free survival among
groups defined by risk scores and log-rank tests were used to test, whether
differences among groups were statistically significant.

Hazard ratios for VTE were calculated by univariate and multivariable
Cox regression analyses. We tested for a linear trend in the association of
the risk scores with VTE and as this was significant (P ! .001), we included
the risk scores as continuous variables in the Cox regression models. The
multivariable Cox regression analysis included additionally to the risk score
variables for age at study inclusion, sex, chemotherapy, surgery, and
radiotherapy. We assumed that surgery, chemotherapy, and radiotherapy
would entail a modified risk for VTE not only at the exact timepoint of the
procedure, but also for a certain time period immediately after the
procedure. Therefore, 3 time-dependent dichotomous variables were in-
cluded in the statistical model indicating times of possible influence on the
VTE risk by surgery (from the day of surgery plus 6 consecutive weeks),
chemotherapy (from the first day of a treatment cycle until the last day plus
4 weeks), or radiotherapy (from the first day of treatment until the last day

plus 4 weeks). The Cox regression models were tested for all pairwise
interactions and interactions with log(time) by candidate variables. As no
significant interaction was found (P ! .01), no interaction was added. For
all Cox models the percentage explained variation was computed.24

Sensitivity, specificity, positive and negative predictive values for VTE
at 6 months were calculated. A P value less than .05 was regarded as
statistically significant. All calculations were conducted with SAS 9.2.

Results

Characteristics of the study population

The baseline characteristics of the investigated cohort of cancer
patients (n " 819, 44.3% female), values of laboratory parameters
included in the risk scoring models and information on the site of
cancer and cancer treatments are given in Table 1. None of the
study participants used an erythropoiesis-stimulating agent at study
inclusion. Overall, 61 patients (7.4% of the total study population)
developed VTE over a median follow-up of 656 (25th-75th
percentile: 277-731) days. The cumulative probability of VTE was
6.0% (95% confidence interval [CI]: 4.5%-7.9%) after 6 months
and 7.7% (6.0%-9.9%) after 1 year. PE was fatal in 4 (6.6% of VTE
events) patients. In 8 patients PE was detected incidentally on
computed tomography scan; they were, however, considered
clinically significant by the adjudication committee and were
therefore classified as an event. Detailed characteristics of cancer
patients with VTE, site of VTE, classification of cancer and site of
cancer are given in Table 2.

Risk and rates of VTE in relation to risk scores according to
Khorana et al16

In Kaplan-Meier analysis, the cumulative probability of VTE after
6 months was 17.7% (95% CI: 11.0%-27.8%) in patients with the
highest risk score (score ! 3, number of patients in this risk
category " 93), 9.6% (6.2%-14.7%) in those with score 2 (n " 221),
3.8% (1.9%-7.4%) in those with score 1 (n " 229), and only 1.5%
(0.6%-3.9%) in patients with score 0 (n " 276; logrank test,
P ! .001; Figure 1). The linear trend for association of risk scores
with VTE was statistically significant (P ! .001). In univariate
Cox regression analysis, the hazard ratio (HR) of VTE was 2.1
(95% CI: 1.6-2.6) per 1 point increase in the risk score and
remained unchanged after adjustment for age, sex, chemotherapy,

Figure 1. Kaplan-Meier estimates of the risk of VTE in patients with risk scores
0, 1, 2, and > 3 according to the risk scoring model developed by Khorana et
al.16 The cumulative probability of VTE showed statistically significant association
with the risk scores (log-rank test, P ! .001).

Table 2. Clinical characteristics of patients with VTE (n !61)

Clinical characteristic Value

Median age at study entry, y (IQR) 60 (50-66)

Sex, n (%)
Female 21 (34.4)

Male 40 (65.6)

Site of thrombotic event, n (%)
Isolated DVT of the lower extremity 27 (44.3)

Isolated PE 25 (41.0)

Combined DVT of the lower extremity and PE 2 (3.3)

Isolated DVT of the upper extremity 1 (1.6)

Internal jugular vein thrombosis 1 (1.6)

Portal vein thrombosis 1 (1.6)

Sinus vein thrombosis 1 (1.6)

Inferior caval vein thrombosis 1 (1.6)

Combined DVT of the lower extremity and

portal vein thrombosis

1 (1.6)

Combined DVT of the upper extremity and PE 1 (1.6)

Classification of tumor, n (%)
Localized 10 (16.4)

Distant metastasis 24 (39.3)

Not classifiable (brain tumors and

hematologic malignancies)

27 (44.3)

Site of cancer, n (%)
Breast 2 (3.3)

Lung 6 (9.8)

Stomach 7 (11.5)

Colorectal 9 (14.8)

Pancreas 7 (11.5)

Kidney 1 (1.6)

Prostate 2 (3.3)

Brain (high-grade glioma) 19 (31.2)

Lymphoma 7 (11.5)

Multiple myeloma 1 (1.6)

Median body mass index, kg/m² (25th-75th

percentile)

25.1 (22.5-28.3)

Median baseline laboratory values (25th-75th
percentile)
Platelet count, #109/L 231 (185-309)

WBC count, #109/L 7.9 (6.3-11.1)

Hemoglobin, g/L 12.6 (11.4-13.9)

Soluble P-selectin, ng/mL 50.3 (36.9-65.5)

D-Dimer, $g/mL 1.01 (0.57-2.66)

Information on the site of VTE and the site of cancer and distribution of laboratory
parameters included in the risk scoring models.

DVT indicates deep venous thrombosis; and PE, pulmonary embolism.

PREDICTION OF CANCER-ASSOCIATED THROMBOSIS 5379BLOOD, 9 DECEMBER 2010 ! VOLUME 116, NUMBER 24

For personal use only.on April 9, 2018. by guest  www.bloodjournal.orgFrom 

à High Risk
>17%

à Intermediate Risk
3.5%-10%

à Low Risk
1.5%
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n=819 cancers pts, 66% with chemotherapy, 37% with metastases

Ay et al. Blood 2010;116:5377-82.

3 or 6 months ?

OPTIMAL THROMBOPROPHYLAXIS DURATION
AMBULATORY CANCER PATIENTS

Khorana Score



PROBE Trial - Dalteparin 5000 IU od for 24 weeks versus no ttt
2 202 pts, 129 centres, mean FU: 23 months, 
metastases : 61%, chemotherapy: 83% 

FRAGMATIC TRIAL: LUNG CANCER (NSCLC + SCLC)

McBeth et al. J Clin Oncol 2016;34:488-94.

LMWH no LMWH

904 / 196 905 / 196NSCLC / SCLC 

41.3 % 42.5 %Survival 1 year HR = 1.01 [0.93 – 1.10]   p=0.81

5.5 % 9.7 %Symptomatic VTE HR = 0.57 [0.42 – 0.79]   p<0.001

1.1 % 0.7 %Major Bleeding NS

5.6 % 1.3 %M + CRNM Bleeding p<0.001

1.3 % 2.0 %Incidental PE



Khorana et al. Thromb Res 2017;151:89-95.

Open Trial- Dalteparin 5000 IU od 12 weeks versus no LMWH
New chemotherapy (1st or 2nd line), CUS‡/4 weeks & CT scan/12 weeks

PHACS : Cancer with KS ≥ 3
(Prophylaxis of High-risk Ambulatory Cancer patients Study)

‡ Compression Ultrasonography

LMWH No LMWH

46 % 48 %pancreas, stomach
30 % 27 %lung, gynae, lymphoma

12 % 21 %VTE total HR = 0.57 [0.23 – 1.89]   NS

2.0 % 2.1 %Major Bleeding NS

14 % 2.1 %Major + CRNM Bleeding

50 48

4 % 4 %• symptomatic
2 % 6 %• Incidental PE
4 % 10 %• Proximal VTE (CUS)

HR = 7.02 [1.24 – 131]   p=0.025



LMWH versus no prophylaxis : actualized meta-analysis

Mismetti et al Communication SMMV 2018

VTE
Symptomatic

11 RCTs
5 284 pts 0.56 [0.45 ; 0.69]3.9 % 

[3.2 - 4.6]
7.7 % 

[6.7 - 8.8]

Major
Bleeding

13 RCTs
6 356 pts 1.44 [0.98 ; 2.11]

LMWH No LMWH RR [CI95%]

Weighted Incidence [IC95%]

<0.0001

0.065

p

2.0 % 
[1.6 - 2.5]

1.5 % 
[1.0 - 1.9]

NNH = 200NNT =   26

THROMBOPROPHYLAXIS IN CANCER PATIENT 
AMBULATORY & CHEMOTHERAPY



RECOMMENDATIONS

Farge D et al. Lancet Oncol 2016; 17(10):e452-e466

e459 www.thelancet.com/oncology   Vol 17   October 2016

Review

Medically treated patients with cancer
The 2013 CPGs were based on fi ndings from the general 
medically ill patient population admitted to hospital, 
5·0–15·0% of whom had cancer.20 The updated search 
identifi ed one randomised trial (CERTIFY)100 of 
274 patients with cancer that found similar VTE 
prevalence between patients who received 3000 IU 
certoparin once a day and those who received 5000 IU 
unfractionated heparin three times a day (4·5% with 
certoparin vs 6·0% with unfractionated heparin; 

OR 0·73, 95% CI 0·23–2·39). The occurrence of major 
bleeds was similar between groups, with a non-signifi cant 
increase in minor bleeding in the unfractionated 
heparin group. Since 2013, one meta-analysis assessed 
LMWH prophylaxis in 307 patients with cancer from 
three placebo-controlled randomised trials (including 
5134 hospital-admitted medical patients).101 By contrast 
with the general medically ill, hospital-admitted 
population, 40 mg enoxaparin, 5000 IU dalteparin, or 
2·5 mg fondaparinux once a day did not signifi cantly 

Panel 3: Prophylaxis in venous thromboembolism in patients with cancer

Prophylaxis of venous thromboembolism (VTE) in surgically 
treated patients with cancer 
International Advisory Panel ranking: 8·60 out of 9·00
1 Use of low-molecular-weight heparin (LMWH) once per day 

or low-dose unfractionated heparin (UFH) three times per day 
is recommended to prevent postoperative VTE in patients 
with cancer; pharmacological prophylaxis should be started 
12–2 h preoperatively and continued for at least 7–10 days; no 
data are available to allow conclusions regarding the 
superiority of one type of LMWH over another (grade 1A).
Values and preferences: LMWH once per day is more 
convenient.

2 Evidence to support fondaparinux as an alternative to 
LMWH for the prophylaxis of postoperative VTE in patients 
with cancer is insuffi  cient (grade 2C).
Values and preferences: similar.

3 Use of the highest prophylactic dose of LMWH to prevent 
postoperative VTE in patients with cancer is recommended 
(grade 1A).
Values and preferences: equal (no preferences).

4 Extended prophylaxis (4 weeks) with LMWH to prevent 
postoperative VTE after major laparotomy in patients with 
cancer is indicated in patients with a high VTE risk and low 
bleeding risk (grade 1B).

 Values and preferences: longer duration of injections.
5 Extended prophylaxis (4 weeks) with LMWH for the 

prevention of VTE in patients with cancer undergoing 
laparoscopic surgery is recommended in the same way as for 
laparotomy (grade 2C).
Values and preferences: daily injections.
Costs: in some countries, the price of LMWH might infl uence 
the choice.

6 Mechanical methods are not recommended as 
monotherapy, except when pharmacological methods are 
contraindicated (grade 2B).
Values and preferences: no injection.

7 Inferior vena cava fi lters are not recommended for routine 
prophylaxis (grade 1A).

Prophylaxis of VTE in medically treated patients with cancer 
International Advisory Panel ranking: 8·54 out of 9·00
1 We recommend prophylaxis with LMWH, UFH, or 

fondaparinux in medically treated patients with cancer and 

reduced mobility who are admitted to hospital (grade 1B). 
In this setting, direct oral anticoagulants are not 
recommended routinely (guidance).
Values and preferences: subcutaneous injections.
Costs: in some countries price diff erences between LMWH, 
UFH, or fondaparinux might infl uence the choice.

2 Primary prophylaxis with LMWH, vitamin K antagonists, or 
direct oral anticoagulants in patients receiving systemic 
anticancer therapy is not recommended routinely 
(grade 1B).
Values and preferences: subcutaneous injections.

3 Primary pharmacological prophylaxis of VTE with LMWH 
is indicated in patients with locally advanced or 
metastatic pancreatic cancer treated with systemic 
anticancer therapy and who have a low bleeding risk 
(grade 1B).
Values and preferences: subcutaneous injections.

4 Primary pharmacological prophylaxis of VTE might be 
indicated in patients with locally advanced or metastatic 
lung cancer treated with systemic anticancer therapy and 
who have a low bleeding risk (grade 2C).
Values and preferences: subcutaneous injections.

5 In patients treated with thalidomide and lenalidomide 
combined with steroids or other systemic anticancer 
therapies, or both, VTE primary pharmacological prophylaxis 
is recommended (grade 1A); in this setting, vitamin K 
antagonists at low or therapeutic doses, LMWH at 
prophylactic doses, and low-dose aspirin can be used and 
have shown similar eff ects with regard to preventing VTE 
(grade 2C).
Values and preferences: subcutaneous injections.

Prophylaxis of catheter-related thrombosis
International Advisory Panel ranking: 8·45 out of 9·00 
1 Use of anticoagulation for routine prophylaxis of CRT is not 

recommended (grade 1A).
Values and preferences: bleeding risk with anticoagulants.

2 Catheters should be inserted on the right side, in the jugular 
vein, and the distal extremity of the central catheter should 
be located at the junction of the superior vena cava and the 
right atrium (grade 1B).



DOACS IN CANCER PATIENTS: 
PROLONGED VS SHORT PROPHYLAXIS IN ACUTE SITUATION

‡ Compression UltraSonography à at D10 for MAGELLAN & ADOPT 
à at D30 for the 3 studies

DOACS DOACS

LMWH placebo

D0 D10 D30

CUS‡® CUS‡

• MAGELLAN rivaroxaban vs enoxaparin Cohen et al. New Engl J Med 2013;368:513-23.

• ADOPT apixaban vs enoxaparin Goldhaber et al. New Engl J Med 2011;365:2167-77.

• APEX betrixaban vs enoxaparin Gibson et al. N Engl J Med 2016;375:634-44.

à 3 Studies = 21,831 patients - 13% with cancer (active?)



0.63 [0.46 – 0.88]VTE symptomatic

1.99 [1.08 – 3.65]Major Bleeding

1.84 [1.27 – 2.68]CRNM Bleeding

Meta-analysis of ADOPT, APEX, MAGELLAN:   DOACs prolonged vs LMWH shorten

RR [IC95%]

0.2 0.5 1 2 5
favor DOACs prolonged favor LMWH shorten

Al Yami et al. J Blood Med 2018;9:25-34.

NNH = 268

NNT = 272

DOACS IN MEDICAL PATIENTS: PROLONGED PROPHYLAXIS



AVERT Study NCT02048865 Canada – M Carrier 

• apixaban 2.5 mg bid vs placebo for 6 months /  thromboprophylaxis in
pts with cancer ambulatory with chemotherapy and Khorana score > 2

• 574 participants, recruitment finalized april 2018

CASSINI Study NCT02555878 world - A Khorana 

Khorana et al. Thromb Haemost 2017

• Rivaroxaban 10 mg od vs placebo for 6 months /  thromboprophylaxis in 
pts with cancer ambulatory with chemotherapy and Khorana score > 2

• 700 participants, recruitment finalized early 2018

DOACS THROMBOPROPHYLAXIS
IN CANCER PATIENTS AMBULATORY & CHEMOTHERAPY



• This is the first report to validate Khorana score (KS) as 
a risk tool to predict VTE in hospitalized cancer patients 

• Suggested optimal cut-off point is 2 (OR 1.82, 1.23-2.69).
Patell R et al. Am J Hematol. 2017;92:501-507

25

• Retrospective cohort study
• 3531 consecutive oncology inpatients at the Cleveland clinic

(751 excluded)
• From 11/2012 to 12/2014

KHORANA SCORE: ASSESS VTE RISK IN 
HOSPITALIZED MEDICAL CANCER PATIENTS 

KS = 0 - VTE Risk =   1.5% 
KS = 1 - VTE Risk =   3.8%  
KS = 2 - VTE Risk =   9.6%
KS ≥ 3 - VTE Risk = 17.7% 

Ay et al. Blood 2010;116:5377-82.

à Intermediate Risk

à Low Risk

à High Risk



ADDRESSING THE BURDEN OF HOSPITAL-RELATED VTE: 
ROLE OF EXTENDED ANTICOAGULANT PROPHYLAXIS

Chan et al J Thromb Haemost 2018; 16: 413–7.

§ Hospitalization  ≥ 8x VTE risk
§ 75% of VTE-related to hospitalization occurred after discharge
§ About 50% of VTE manifested as PE

• Extended-duration prophylaxis clinical trial needed!!
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Real life prophylaxis? Appropriate prophylaxis?
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DURATION OF THROMBOPROPHYLAXIS
WHEN IS THE CRITICAL THROMBOSIS PERIOD?

Profiling… Prevention… Prolongation… Personalization



Emerging applications for risk assessment
need to be clinically integrated and repeated

MORE RAMS FOR MORE AWARENESS

Angelini & Khorana 
Semin Thromb Hemost.
2017;43(5):469-478

Lyman et al. 
J Clin Oncol 2015 33:654-656



“P” PROBLEM?
PROPHYLAXIS… WHO… WHAT… WHEN?
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CAT AND RAM : TO BE CLOT CONSCIOUS



SOR 2008 CHEST 
2012

ASCO 2013 & 2015

Initial 
Treatment:

LMWH / UFH / 
pentasaccharide

(<10 Days) 

Optimal 
Duration 
6 months

Minimal duration 3 months

Long Term Treatment:

LMWH

Labelled LMWH
in this indication:

Dalteparin 200 IU/kg o.d. during 1 month
then 150 IU/kg o.d.

Tinzaparin 175 IU/kg o.d.

Enoxaparin 150 IU/kg od

CANCER ASSOCIATED THROMBOSIS : 
RECOMMENDATIONS

Farge D et al. Lancet Oncol 2016; 17(10):e452-e466. 
ESMO recommendations. Clin Transl Oncol. 2014; 16: 1079.

Lyman et al. ASCO update. J Clin Oncol. 2015; 33.

ISTH 2016ESM0 2014

Grade 1A Grade 1A 
Grade 2D 



LMWH vs VKA: UPDATED META-ANALYSIS

Kahale et al. Cochrane Database Syst Rev. 2018 Jun 19;6:CD006650

Major bleeding 
(6-12 months).

Recurrent VTE
(up to 6 months)



IN CASE OF THROMBOCYTOPENIA

Farge D et al. Lancet Oncol 2016; 17(10):e452-e466
Lee et al  Blood 2013; 22: 2310-2317



The Clinical Course of Venous Thromboembolism
May Differ According to Cancer Site
Isabelle Mahé, MD, PhD,a Jean Chidiac, MD,a Laurent Bertoletti, MD, PhD,b Carme Font, MD, PhD,c

Javier Trujillo-Santos, MD, PhD,d Marisa Peris, MD,e Cristina Pérez Ductor, MD,f Santiago Nieto, MD,g

Elvira Grandone, MD, PhD,h Manuel Monreal, MD, PhD,i the RIETE investigators
aDepartment of Internal Medicine, Hôpital Louis Mourier, Investigation Network on Venous Thrombo-embolism (INNOVTE), Colombes
(APHP), University Paris 7, EA REMES 7334 France; bDepartment of Vascular and Therapeutic Medicine, CHU Saint-Etienne, Hôpital Nord,
French Clinical Research Infrastructure Network (F-CRIN), INNOVTE; cDepartment of Medical Oncology, IDIBAPS/Translational Genomics
and Targeted Therapeutics in Solid Tumors, Hospital Clinic de Barcelona, Spain; dDepartment of Internal Medicine, Complejo Hospitalario
Universitario de Cartagena, Murcia, Spain; eDepartment of Internal Medicine, Hospital Provincial Castellon; CEU Cardenal Herrero
University, Spain; fDepartment of Emergency Medicine, Hospital Universitario Doctor Peset, Valencia, Spain; gDepartment of Haematology,
Hospital de la Vega Lorenzo Guirao, Murcia, Spain; hAtherosclerosis and Thrombosis Unit, Casa Sollievo Della Sofferenza, Foggia, Italy;
iDepartment of Internal Medicine, Hospital Universitari Germans Trias i Pujol, Badalona, Universidad Católica de Murcia, Spain.

ABSTRACT

BACKGROUND: We hypothesized that the clinical course of venous thromboembolism in patients with
active cancer may differ according to the specificities of primary tumor site.
AIM AND METHODS: We used data from RIETE (international registry of patients with venous thrombo-
embolism) to compare the clinical venous thromboembolism-related outcomes during the course of anti-
coagulation in patients with one of the 4 more frequent cancers (breast, prostate, colorectal, or lung cancer).
RESULTS: As of September 2014, 3947 cancer patients were recruited, of whom 938 had breast, 629 prostate,
1189 colorectal, and 1191 lung cancer. Overall, 55% had metastatic disease (42%, 36%, 53%, and 72%,
respectively). During the course of anticoagulant therapy (mean duration, 139 days), the rate of thromboembolic
recurrences was similar to the rate of major bleeding in patients with breast (5.6 [95% confidence interval (CI),
3.8-8.1] vs 4.1 [95% CI, 2.7-5.9] events per 100 patient-years) or colorectal cancer (10 [95% CI, 7.6-13] vs 12
[95% CI, 9.4-15] per 100 patient-years). In contrast, in patients with prostate cancer, the rate of venous throm-
boembolic recurrences was half the rate of major bleeding (6.9 [95% CI, 4.4-10] vs 13 [95% CI, 9.2-17] events
per 100 patient-years), whereas in those with lung cancer, the rate of thromboembolic recurrences was twofold
higher than the rate of major bleeding (27 [95% CI, 22-23] vs 11 [95% CI, 8.6-15] per 100 patient-years).
CONCLUSIONS: Significant differences in the clinical profile of venous thromboembolic-related outcomes
were observed according to the site of cancer. These findings suggest the development of cancer-specific
anticoagulant strategies as an area for further research.
! 2016 Elsevier Inc. All rights reserved. ! The American Journal of Medicine (2017) 130, 337-347
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CLINICAL RESEARCH STUDYVTE recurrence
One size fits all?

The risk of thromboembolic recurrence, major bleeding, and mortality
while on anticoagulant treatment is different according to cáncer site

(19 vs 43 events, Figure 3). However, in patients with
lung cancer the rate of venous thromboembolic
recurrences was twofold higher than the rate of major
bleeding (40 vs 22 events, Figure 4). Moreover, the rate
of deep venous thrombosis and pulmonary embolism
recurrences was similar in patients with breast,
colorectal, or lung cancer, but the rate of deep venous

thrombosis recurrences was twofold higher than the rate
of pulmonary embolism recurrences in patients with
prostate cancer (Table 3 and Figure 3). In terms of
mortality, it was highly increased in patients with lung
cancer as compared with patients with colorectal, breast,
and prostate cancer (respectively, 150, 44, 33, and 31
events, Table 3 and Figure 5).

Days of treatment

C
um

ul
at

iv
e 

ad
ve

rs
e 

ou
tc

om
e 

ra
te

 

Figure 1 Cumulative rate of VTE recurrences and major bleeding during the first 12 months of
anticoagulant therapy in patients with breast cancer. VTE ¼ venous thromboembolism.
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Figure 2 Cumulative rate of VTE recurrences and major bleeding during the first 12 months of
anticoagulant therapy in patients with prostate cancer. VTE ¼ venous thromboembolism.
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Of note, 8 of 11 patients with cerebral bleeding had
metastatic cancer, although unfortunately, there were no in-
formation on whether or not the metastases were in the brain.

In order to adjust the risk of outcomes, a multivariate
analysis including the most important confounders was per-
formed (Table 4). The site of cancer was found to have a clear

independent influence on the risk of venous thromboembolic-
related outcome:with breast cancer as a reference, lung cancer
was associated with the highest risk for venous thromboem-
bolism recurrence (hazard ratio [HR] 3.8) and death (HR 3.1),
being also associated with an increased risk of bleeding (HR
1.8). On the other hand, prostate and colorectal cancer were
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Figure 3 Cumulative rate of VTE recurrences and major bleeding during the first 12 months of
anticoagulant therapy in patients with colorectal cancer. VTE ¼ venous thromboembolism.
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Figure 4 Cumulative rate of VTE recurrences and major bleeding during the first 12 months of
anticoagulant therapy in patients with lung cancer. VTE ¼ venous thromboembolism.
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BACKGROUND
Low-molecular-weight heparin is the standard treatment for cancer-associated ve-
nous thromboembolism. The role of treatment with direct oral anticoagulant agents 
is unclear.

METHODS
In this open-label, noninferiority trial, we randomly assigned patients with cancer 
who had acute symptomatic or incidental venous thromboembolism to receive either 
low-molecular-weight heparin for at least 5 days followed by oral edoxaban at a dose 
of 60 mg once daily (edoxaban group) or subcutaneous dalteparin at a dose of 200 IU 
per kilogram of body weight once daily for 1 month followed by dalteparin at a dose 
of 150 IU per kilogram once daily (dalteparin group). Treatment was given for at 
least 6 months and up to 12 months. The primary outcome was a composite of re-
current venous thromboembolism or major bleeding during the 12 months after 
randomization, regardless of treatment duration.

RESULTS
Of the 1050 patients who underwent randomization, 1046 were included in the modi-
fied intention-to-treat analysis. A primary-outcome event occurred in 67 of the 522 
patients (12.8%) in the edoxaban group as compared with 71 of the 524 patients 
(13.5%) in the dalteparin group (hazard ratio, 0.97; 95% confidence interval [CI], 
0.70 to 1.36; P = 0.006 for noninferiority; P = 0.87 for superiority). Recurrent venous 
thromboembolism occurred in 41 patients (7.9%) in the edoxaban group and in 59 
patients (11.3%) in the dalteparin group (difference in risk, −3.4 percentage points; 
95% CI, −7.0 to 0.2). Major bleeding occurred in 36 patients (6.9%) in the edoxaban 
group and in 21 patients (4.0%) in the dalteparin group (difference in risk, 2.9 per-
centage points; 95% CI, 0.1 to 5.6).

CONCLUSIONS
Oral edoxaban was noninferior to subcutaneous dalteparin with respect to the com-
posite outcome of recurrent venous thromboembolism or major bleeding. The rate 
of recurrent venous thromboembolism was lower but the rate of major bleeding was 
higher with edoxaban than with dalteparin. (Funded by Daiichi Sankyo; Hokusai 
VTE Cancer ClinicalTrials.gov number, NCT02073682.)
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Hokusai VTE - Cancer Study Design 

Treatment for up to 12 months (at least 6 months) 

Efficacy and safety data collected during the entire 12 month study period

Independent blind adjudication of all suspected outcomes

Severity of major bleeding at presentation also adjudicated  

N:	~1000

Objectively Confirmed VTE
• Stratified randomization for 
�Bleeding Risk 
�Dose Adjustment

• PROBE design
•114 sites North America,    

Europe, Australia,                            
New Zealand

R

Dalteparin 200 IU/kg

Day 30Day 0 

Dalteparin 150 IU/kg

Edoxaban 60 mg QD*

Day 5

LMWH

Month 12

N:	~500

N:	~500

Raskob et al. N Engl J Med. 2018 Feb 15;378(7):615-624

HOKUSAI VTE – CANCER STUDY DESIGN

• Open-label, noninferiority trial
• Patients with cancer who had acute symptomatic or incidental venous thromboembolism randomized to either LMWH for at 

least 5 days followed by oral edoxaban at a dose of 60 mg once daily (edoxaban group) or subcutaneous dalteparin at a dose of 
200 IU/Kg body weight once daily for 1 month followed by dalteparin at a dose of 150 IU/Kg once daily (dalteparin group). 

• Treatment was given for at least 6 months and up to 12 months. 
• The primary outcome was a composite of recurrent VTE or major bleeding during the 12 months after randomization, 

regardless of treatment duration.
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bolism or major bleeding. The rate of recurrent 
venous thromboembolism was numerically low-
er with edoxaban than with dalteparin (7.9% 
and 11.3%, respectively; hazard ratio, 0.71; 95% 
CI, 0.48 to 1.06; P = 0.09) because of the lower 
rate of recurrent symptomatic deep-vein throm-
bosis with edoxaban (Table 2). The 8.8% rate of 
recurrent venous thromboembolism at 6 months 
in the dalteparin group in this trial is consistent 
with rates reported with dalteparin in previous 
studies involving patients with cancer.4,16

The rate of major bleeding was significantly 
higher with edoxaban than with dalteparin 
(6.9% and 4.0%, respectively; hazard ratio, 1.77; 
95% CI, 1.03 to 3.04; P = 0.04). This difference 
was mainly due to the higher rate of upper gas-
trointestinal bleeding with edoxaban. This find-
ing is consistent with results of previous studies 
of direct oral anticoagulants.11 The increase in 
upper gastrointestinal major bleeding occurred 
mainly in patients who had entered the trial with 
gastrointestinal cancer. However, the frequency 
of severe major bleeding (category 3 or 4; see 
Table 2) was similar with edoxaban and daltepa-
rin. The 3.2% rate of major bleeding at 6 months 
in the dalteparin group in this trial is lower than 
previously reported rates with dalteparin.4,16

Our trial has some limitations. First, the use 

of an open-label design is a potential weakness, 
but long-term administration of placebo injec-
tions was not considered to be appropriate. To 
mitigate potential bias, all events were adjudi-
cated by a committee whose members were un-
aware of the treatment assignments. Second, the 
number of primary-outcome events was lower 
than expected; despite this limitation, noninfe-
riority was established. Third, the median dura-
tion of the assigned treatment was shorter with 
dalteparin than with edoxaban, which may have 
influenced the relative efficacy of the two treat-
ments. However, this difference was primarily 
due to the inconvenience of the use of subcuta-
neous dalteparin as compared with oral edoxa-
ban, thus demonstrating the desirability of oral 
therapy in this context. In addition, the sensitiv-
ity analysis of events that occurred during treat-
ment in the per-protocol population confirmed 
the results of the primary analysis. Finally, the 
trial included a broad spectrum of patients with 
cancer who had received a wide array of cyto-
toxic and biologic therapies, but the sample size 
limits our ability to make definitive conclusions 
about outcomes associated with individual tu-
mor types.

In conclusion, in this trial involving patients 
with cancer-associated venous thromboembolism, 

Figure 2. Kaplan–Meier Cumulative Event Rates for the Primary Outcome.

The primary outcome was a composite of recurrent venous thromboembolism or major bleeding. The inset shows 
the same data on an enlarged y axis.
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with dalteparin (P = 0.02 for interaction in the 
safety population).

Adverse Events
The adverse events reported in the trial are shown 
in Tables S9, S10, and S11 in the Supplementary 
Appendix. The most common adverse events were 
progression of neoplasm and pneumonia; for each 
of these events, the rate was similar in the two 
treatment groups.

Discussion

The Hokusai VTE Cancer trial, which involved 
patients with predominantly advanced cancer and 
acute symptomatic or incidental venous thrombo-
embolism, showed that treatment with a fixed 
once-daily dose of oral edoxaban for up to 12 
months was noninferior to treatment with sub-
cutaneous dalteparin with respect to the com-
posite outcome of recurrent venous thromboem-

Outcome
Edoxaban 
(N = 522)

Dalteparin 
(N = 524)

Hazard Ratio  
(95% CI) P Value

Primary outcome

Recurrent venous thromboembolism or major bleeding — no. (%) 67 (12.8) 71 (13.5) 0.97 (0.70–1.36) 0.006 for 
 noninferiority; 

0.87 for 
 superiority

Secondary outcomes

Recurrent venous thromboembolism — no. (%) 41 (7.9) 59 (11.3) 0.71 (0.48–1.06) 0.09

Recurrent deep-vein thrombosis — no. (%) 19 (3.6) 35 (6.7) 0.56 (0.32–0.97)

Recurrent pulmonary embolism — no. (%)† 27 (5.2) 28 (5.3) 1.00 (0.59–1.69)

Major bleeding — no. (%) 36 (6.9) 21 (4.0) 1.77 (1.03–3.04) 0.04

Severity of major bleeding among those with major bleeding —  
no./total no. (%)‡

Category 1 0 0

Category 2 24/36 (66.7) 8/21 (38.1)

Category 3 12/36 (33.3) 12/21 (57.1)

Category 4 0 1/21 (4.8)

Clinically relevant nonmajor bleeding — no. (%)§ 76 (14.6) 58 (11.1) 1.38 (0.98–1.94)

Major or clinically relevant nonmajor bleeding — no. (%)§¶ 97 (18.6) 73 (13.9) 1.40 (1.03–1.89)

Death from any cause — no. (%) 206 (39.5) 192 (36.6) 1.12 (0.92–1.37)

Event-free survival — no. (%)∥ 287 (55.0) 296 (56.5) 0.93 (0.77–1.11)

*  The overall trial period was the time from randomization through the end of 12 months or the end of the trial, regardless of the duration of 
treatment for each patient.

†  No patient in either group had confirmed fatal pulmonary embolism. A total of six patients in the edoxaban group and four patients in the 
dalteparin group had unexplained death for which pulmonary embolism could not be ruled out as the cause.

‡  The severity of major bleeding at clinical presentation was adjudicated by an independent clinical events committee (whose members were 
unaware of the treatment assignments) according to the following prespecified categories: category 1 included bleeding events that were 
not considered to be a clinical emergency; category 2 included bleeding events that could not be classified in any of the other categories be-
cause they led to some treatment but were not considered to be a clinical emergency; category 3 included bleeding events that were consid-
ered to be a clinical emergency, such as bleeding with hemodynamic instability or intracranial bleeding with neurologic symptoms; and cate-
gory 4 included bleeding events that led to death before or almost immediately after the patient entered the hospital.12

§  Clinically relevant nonmajor bleeding was defined as overt bleeding that did not meet the criteria for major bleeding but was associated with 
the use of medical intervention, contact with a physician, interruption of the assigned treatment, discomfort, or impairment of activities of 
daily living.

¶  For patients who had more than one event, only the first was counted.
∥  Event-free survival was defined as the absence of recurrent venous thromboembolism, major bleeding, and death.

Table 2. Clinical Outcomes during the Overall Trial Period.*
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All Recurrent VTE Outcomes 
Edoxaban        Dalteparin              HR (95% CI)
(N = 522)         (N = 524)                    

Recurrent VTE               41(7.9%)         59 (11.3%)           0.71 (0.48, 1.06)                   
P = 0.093

Recurrent DVT               19 (3.6%)        35 (6.7%)             0.56 (0.32, 0.97)

Recurrent PE                  27 (5.2%)       28 (5.3%)             1.00 (0.59, 1.69)

Confirmed fatal              0                     0

Unexplained death        6 (1.1%)          4 (0.8%)        
(PE not excluded)

Raskob et al. N Engl J Med. 2018 
Feb 15;378(7):615-624

HOKUSAI VTE – ALL RECURENT VTE OUTCOMES



Bleeding Outcomes on Treatment 

Edoxaban           Dalteparin           HR (95% CI)
(N = 522)             (N = 524)                    

Major                      36 (6.9%)            21 (4.0%)        177 (1.03, 3.04)                   
P = 0.04

CRNM                     76 (14.6%)         58 (11.1%)        1.38 (0.98, 1.94)

Major or CRNM       97 (18.6%)         73 (13.9%)      1.40 (1.03, 1.89)

Death from any cause 206 (39.5%)    192 (36.6) 1.12 (0.92, 1.37)                                                                

Raskob et al. N Engl J Med. 2018 
Feb 15;378(7):615-624

HOKUSAI VTE – BLEEDING OUTCOMES ON TREATMENT



 

Table S4. Types of Outcomes Contributing to the Primary Outcome  

Clinical Outcomes Edoxaban 
(N=522) 

Dalteparin 
(N=524) 

Primary outcome: first recurrent VTE or major 

bleeding – no. (%) 

67 (12.8) 71 (13.5) 

   Recurrent VTE – no. (%) 34 (6.5) 54 (10.3) 

      Fatal PE 0 0 

      Death, with PE not ruled out 3 (0.6) 3 (0.6) 

      Nonfatal PE with or without DVT  18 (3.4) 21 (4.0) 

      DVT only 13 (2.5) 30 (5.7) 

   Symptomatic nonfatal VTE 22 (4.2) 40 (7.6) 

   Incidental nonfatal VTE 9 (1.7) 11 (2.1) 

   Major bleeding – no. (%) 33 (6.3) 17 (3.2) 

      Fatal†    0 2 (0.4) 

      Intracranial 2 (0.4) 4 (0.8)† 

      Gastrointestinal 20 (3.8) 6 (1.1) 

         Upper  17 (3.3) 3 (0.6) 

         Lower  3 (0.6) 3 (0.6)† 

      Urogenital  5 (1.0) 0 

22

Edoxaban Dalteparin

Supplementary appendix

† The site of fatal bleeding was intracranial in one patient and lower gastrointestinal in one patient.

Raskob et al. N Engl J Med. 2018 Feb 15;378(7):615-624
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(hazard ratio [HR], 0.43; 95% CI, 0.19 to 0.99)



Bleeding - number of patients (%) 

Category Dalteparin 
(n=203) 

Rivaroxaban 
(n=203) 

Major* 6 (3%) 11 (5%) 
Clinically relevant non-major 6 (3%) 25 (12%) 
Total 12 (6%) 36 (17%) 

*1 fatal bleeding event in each arm 
Most major bleeding events were gastrointestinal bleeding;  no CNS bleeds 
Most CRNMBs were gastrointestinal or urological 

SELECT-D TRIAL

Young et al. J Clin Oncol. 2018 Jul 10;36(20):2017-20235 

Major Bleeding (HR, 1.83; 95% CI, 0.68 to 4.96)
CRNM Bleeding ((HR, 3.76; 95% CI, 1.63 to 8.69).  
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and the CANVAS study, (NCT02744092) comparing DOAC class 

with LMWH class. Additional information (such as risk factors for 

bleeding) will undoubtedly emerge from these trials, along with 

those already published, that will help clinicians further optimize 

the risk–benefit tradeoffs of DOACs for cancer patients. For ex-

ample, risk–benefit trade- off discussion is particularly needed in 

patients with gastrointestinal malignancies, given the increased 

risk of bleeding seen in this subgroup.

F IGURE  1  (A) Risk of recurrent venous thromboembolism in 6 months in randomized controlled trials of LMWH vs VKA (random effect 

model). (B) Risk of major bleeding in 6 months in randomized controlled trials of LMWH vs VKA (random effect model). CI, confidence 

interval; LMWH, low- molecular- weight heparin; M-H, Mantel-Haenszel; VKA, vitamin K antagonists
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F IGURE  2  (A) Risk of recurrent VTE in 6 months in randomized controlled trials of DOAC vs LMWH (random effect model).
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 (B) Risk 

of major bleeding in 6 months in randomized controlled trials of DOAC vs LMWH (random effect model).
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Outcome events in patients with 
symptomatic vs unsuspected VTE in 
the HOKUSAI-VTE Cancer study

Outcome Edoxaban Dalteparin

Primary efficacy 
outcome

Symptomatic VTE 46/335 (13.0%) 48/351 (13.7%)
Unsuspected VTE 21/167 (12.6%) 23/173 (13.3%)
Recurrent VTE

Symptomatic VTE 33/355 (9.3%) 41/351 (11.7%)
Unsuspected VTE 8/167 (4.8%) 18/173 (10.4%)
Major bleeding

Symptomatic VTE 20/355 (5.6%) 13/351 (3.7%)
Unsuspected VTE 16/167 (9.6%) 8/173 (4.6%)

Raskob G.E. et al., NEJM, 2017



Font et al Eur Resp J 2016; DOI: 10.1183/13993003.00282 

EPIPHANY STUDY

Clinical Features and 
Short-Term Outcomes
in Cancer Pts with Suspected
or Unsuspected PE

INCIDENTAL PE AND OUTCOMES 
(53% in SELECT-D and 32% in HOKUSAI-CANCER)



Voigtländer & langer. Hämostaseologie 2017; 37: 241-255
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Antifungals
Ritonavir

Amiodarone
Verapamil

Claritromicin
Quinidin

Tamoxifen
TKI

Cyclosporin
Tacrolimus

INHIBITORS

INDUCERS

Rifampicin
Phenytoin

Carbamazepine
Dexametasone

Doxorubicin
Vinblastine

St. John’s wort

POTENTIAL DRUG INTERFERENCES (P-GP, CYP)

Lee et al  Thromb Res 2014; 133 : S167-S171

Bellesoeur et al. Crit Rev Oncol Hematol 2018
No interaction with LMWHs
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CASTA DIVA TRIAL- STUDY DESIGN 

NCT02746185

§ prospective, multicenter, randomized, open-label, pilot non-inferiority 
trial with blinded evaluation of endpoints [PROBE]). VTE, venous 
thromboembolism.



• Prospective, Randomized, Open-label, Multicentre pilot study comparing 
dalteparin with apixaban for 6 months

Primary outcome: objectively confirmed recurrent VTE occurring during the 
study period, defined as the composite of: proximal DVT of the lower limbs 
(symptomatic or unsuspected), DVT of the upper limb (symptomatic), PE 
(symptomatic or unsuspected)

https://clinicaltrials.gov/ct2/show/NCT03045406 [accessed 27 June 20]

Apixaban

10 mg bid for 1 weeks followed by 
5 mg bid for 6 months

Dalteparin 

200 IU/kg daily for 1 month, 
followed by 150 IU/kg for 5 months*

Treatment period 6 months

Patients with symptomatic or 
unsuspected proximal DVT or 

PE and active cancer

N~1170

R

CARAVAGGIO TRIAL- STUDY DESIGN 



4.1 LMWH is preferred over UFH for the initial 5 to 10 days of anticoagulation 

for the cancer patient with newly diagnosed VTE who does not have severe 

renal impairment (defined as creatinine clearance < 30 mL/min).

4.2 For long term anticoagulation, LMWH for at least 6 months is preferred due 

to improved efficacy over Vitamin K antagonists. Vitamin K antagonists are an 

acceptable alternative for long-term therapy if LMWH is not available.

4.3 Anticoagulation with LMWH or Vitamin K antagonist beyond the initial 6 
months may be considered for select patients with active cancer, such as 

those with metastatic disease or those receiving chemotherapy.

4.4 The insertion of a vena cava filter is only indicated for patients with 

contraindications to anticoagulant therapy (see Table 4). It may be considered 

as an adjunct to anticoagulation in patients with progression of thrombosis 

(recurrent VTE or extension of existing thrombus) despite optimal therapy with 

LMWH.

ASCO RECOMMENDATIONS
Q4. Treatment and Secondary Prophylaxis

www.asco.org/guidelines/VTE last access June 2018
Lyman et al. 2015 J Clin Oncol 33:654-656
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 International clinical practice guidelines including guidance 
for direct oral anticoagulants in the treatment and prophylaxis 
of venous thromboembolism in patients with cancer
Dominique Farge, Henri Bounameaux, Benjamin Brenner, Francis Cajfi nger, Philippe Debourdeau, Alok A Khorana, Ingrid Pabinger, 
Susan Solymoss, James Douketis, Ajay Kakkar

Venous thromboembolism (VTE) is the second leading cause of death in patients with cancer. These patients are at an 
increased risk of developing VTE and are more likely to have a recurrence of VTE and bleeding while taking 
anticoagulants. Management of VTE in patients with cancer is a major therapeutic challenge and remains suboptimal 
worldwide. In 2013, the International Initiative on Thrombosis and Cancer (ITAC-CME), established to reduce the 
global burden of VTE in patients with cancer, published international guidelines for the treatment and prophylaxis of 
VTE and central venous catheter-associated thrombosis. The rapid global adoption of direct oral anticoagulants for 
management of VTE in patients with cancer is an emerging treatment trend that needs to be addressed based on the 
current level of evidence. In this Review, we provide an update of the ITAC-CME consensus recommendations based 
on a systematic review of the literature ranked according to the Grading of Recommendations Assessment, 
Development, and Evaluation scale. These guidelines aim to address in-hospital and outpatient cancer-associated 
VTE in specifi c subgroups of patients with cancer.

Introduction 
Cancer is an independent major risk factor for venous 
thromboembolism (VTE), which is the second leading 
cause of death in medically and surgically treated patients 
with cancer.1 The incidence of symptomatic and asymp-
tomatic VTE is steadily increasing in these patients2–4 who 
are at an increased risk of VTE recurrence and bleeding, 
and are more likely to use health-care resources.5–7 As an 
independent prognostic factor for cancer progression and 
death,1,2 it has been recommended that VTE occurrence 
becomes a secondary endpoint in oncological trials.8

The clinical presentation of VTE—defi ned as deep vein 
thrombosis, pulmonary embolism, or central venous 
catheter-associated thrombosis—poses major therapeutic 
challenges that are further complicated by multiple 
cancer-related risk factors and comorbidities, which 
infl uence the choice of anticoagulation.9–12 Despite the 
development of national clinical practice guidelines 
(CPGs) on VTE treatment,13–18 substantial knowledge 
gaps remain.19 Preconceptions about patient tolerance 
and quality of life with the recommended anticoagulants 
need to be addressed as they hinder global CPG 
implementation. The International Initiative on 
Thrombosis and Cancer (ITAC-CME) initially published 
the 2013 international CPGs.20,21 Evidence-based 
knowledge was translated into clinical practice with a 
free web-based mobile application (for iOS and Android), 
in English and French, to improve patient care. In 2015, 
direct oral anticoagulants (DOACs) were prescribed in 
20% of patients with cancer in the US22 and worldwide23 
despite an absence of direct evidence to support this 
shifting clinical practice.23 As a result, the ITAC-CME 
developed an update of the 2013 recommendations to 
address DOAC use in the treatment of VTE for patients 
with cancer. In this Review, we summarise those results, 
and provide the fi rst evidence-based international 

guidelines on DOAC use in the treatment of VTE. 
Guidelines were developed by an independent working 
group of academic experts, reviewed by an expanded 
global advisory committee, and endorsed by the 
International Society on Thrombosis and Haemostasis. 

Guideline development
Critical appraisal
After suitable articles were selected from the literature 
search, critical appraisal (appendix p 9) of the selected 
articles’ methodological strength and clinical relevance 
was done independently by the methodologists (DF and 
JD) and then approved by the working group. Data were 
extracted into evidence tables and identifi ed discrepancies 
were resolved by the working group. Conclusion tables 
that summarised the evidence for each clinical question 
were assembled to guide the development of the 
recommendations. The tables included rankings of the 
quality of evidence based on the types of studies (low, 
medium, high); the degree of agreement between studies 
(consistency); and an assessment of the patient population 
(directness)—ie, patients with cancer versus an unselected 
study population, which was recorded as a study limitation.

The recommendations, developed during two con-
sensus meetings, were formulated using the Grading 
of Recommendations Assessment, Development, and 
Evaluation (GRADE) scale (panel 1).20,21,24 Additional 
economic considerations were taken into account during 
the development and ranking of the recommendations 
to off er treatment alternatives when possible that 
address potential economic barriers to treatment.

Review process
An independent medical education organisation—
CME Solutions ULC (Montreal, QC, Canada), an 
organisation compliant with the Accreditation Council 
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all-cause mortality in 318 115 patients with cancer 
and pulmonary embolism at discharge from short-stay 
hospitals in the USA between 1998 and 2009. Overall, 
69 635 (21·9%) of 318 115 patients with cancer and 
pulmonary embolism received an inferior vena cava fi lter. 
Mortality was lower for patients with inferior vena cava 
fi lters who were older than 30 years than in those without 
inferior vena cava fi lters (RR 0·68, 95% CI 0·67–0·70). 
Case fatality rates associated with an inferior vena cava 
fi lter varied according to tumour type. The in-hospital 

all-cause case fatality rates were higher with inferior vena 
cava fi lters than without in patients with haematological 
malignancies (RR 1·14, 1·07–1·21), except in elderly 
patients (>80 years), and in the case of lymphoma, patients 
aged 71–80 years also had lower case fatality rates.

Early maintenance (10 days to 3 months) and long-term 
(beyond 3 months) treatment
Seven randomised trials and eight meta-analyses have 
compared the benefi t-to-risk ratio of LMWH versus 

Panel 2: Treatment of established venous thromboembolism

Initial treatment of established venous thromboembolism 
(VTE): fi rst 10 days of anticoagulation
International Advisory Panel ranking: 8·75 out of 9·00 
1 Low-molecular-weight heparin (LMWH) is recommended 

for the initial treatment of established VTE in patients with 
cancer (grade 1B).

 Values and preferences: LMWH is easier to use than 
unfractionated heparin. A once-per-day regimen of LMWH 
is recommended, unless a twice-per-day regimen is required 
because of patient characteristics.

2 Fondaparinux and unfractionated heparin can also be used 
for the initial treatment of established VTE in patients with 
cancer (grade 2D).

 Values and preferences: fondaparinux is easier to use than 
unfractionated heparin.

3 Thrombolysis in patients with cancer with established VTE 
should only be considered on a case-by-case basis, with 
specifi c attention paid to contraindications, especially 
bleeding risk—eg, specifi cally if brain metastasis (guidance, 
based on evidence of very low quality and the high bleeding 
risk of thrombolytic therapy).

 Values and preferences: an expert opinion is recommended 
before using thrombolytics, and the procedure should be 
done in centres with health-care practitioners who have the 
appropriate expertise. 

4 In the initial treatment of VTE, inferior vena cava fi lters can be 
considered in the case of contraindication for anticoagulant 
treatment or in the case of pulmonary embolism recurrence 
under optimal anticoagulation. Periodic reassessment of 
contraindications for anticoagulation is recommended, and 
anticoagulation should be resumed when safe (guidance, 
based on evidence of very low quality and an unknown 
balance between desirable and undesirable eff ects).

Early maintenance (10 days to 3 months) and long-term 
(beyond 3 months)
International Advisory Panel ranking: 8·48 out of 9·00 
1 LMWHs are preferred over vitamin K antagonists (VKAs) for 

the treatment of VTE in patients with cancer (grade 1A). 
Values and preferences: daily subcutaneous injection might 
be a burden for patients.

2 LMWH should be used for a minimum of 3 months to treat 
established VTE in patients with cancer (grade 1A). 

Although the two largest studies25,26 in this setting treated 
patients for 6 months, the strength of the evidence for 
treatment up to 6 months is low (inconsistency). 
Values and preferences: daily subcutaneous injection might 
be a burden for patients.

3 Direct oral anticoagulants can be considered for VTE 
treatment of patients with stable cancer not receiving 
systemic anticancer therapy, and in cases where VKA is an 
acceptable, but not an available, treatment choice (guidance).

4 After 3–6 months, termination or continuation of 
anticoagulation (LMWH, VKA, or direct oral 
anticoagulants) should be based on individual assessment 
of the benefi t-to-risk ratio, tolerability, drug availability, 
patient preference, and cancer activity (guidance, in the 
absence of data).

Treatment of VTE recurrence in patients with cancer given 
anticoagulant treatment
International Advisory Panel ranking: 8·48 out of 9·00 
In the event of VTE recurrence, three options can be considered: 
(1) increase in LMWH dose (by 20–25%) in patients treated with 
LMWH; (2) switch from VKA to LMWH in patients treated with 
VKA; and (3) inferior vena cava fi lter insertion—with continued 
anticoagulant therapy, unless contraindicated (guidance, based 
on evidence of very low quality and an unknown balance 
between desirable and undesirable eff ects).
Values and preferences: individual decision.

Treatment of established catheter-related thrombosis 
International Advisory Panel ranking: 8·79 out of 9·00 
1 For the treatment of symptomatic catheter-related 

thrombosis in patients with cancer, anticoagulant 
treatment is recommended for a minimum of 3 months; in 
this setting, LMWHs are suggested. Direct comparisons 
between LMWHs and VKAs have not been made in this 
setting (guidance).

2 The central venous catheter can be kept in place if it is 
functional, well positioned, and non-infected with good 
resolution of symptoms under close surveillance; 
irrespective of whether the central venous catheter is kept or 
removed, no standard approach in terms of duration of 
anticoagulation is established (guidance).
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ACTIVE CANCER DEFINITION?

2018
“Guidance from the SSC of the ISTH”

Khorana et al., JTH 2018, 16:1-4

2016
“Guidance from the SSC of the ISTH”

Kearon et al., JTH 2016, 14:1480-3

Cancer is considered active if any of the 
following apply:
(1) has not received potentially curative 
treatment; or
(2) there is evidence that treatment has 
not been curative (e.g. recurrent or 
progressive disease)‡; or
(3) treatment is ongoing.

Active cancer is defined as:
cancer diagnosed within the
previous 6 months; recurrent,
regionally advanced or metastatic
cancer; cancer for which treatment
had been administered within 6
months; or hematological cancer
that is not in complete remission.

FOR CLINICIANS? FOR STUDIES?

Raskob et al. NEJM 2017, (Suppl Appendix)

23%



ACTIVE CANCER DEFINITION?

Breakkan, J Thromb Haemost 2018, 16:1-3

Evolution of VTE Risk depending on the patient profile (All Cancers)



IMPLEMENTATION AND RECOMMENDATIONS

Jimenez D et al Eur Respir J 2018

4 Cardinal Points in 3D
to avoid any Loss of Chance
1) Right Patient
2) Right Drug
3) Right Dose
4) Right Duration

• Cancer-associated Thrombosis :Treatment recommended = LMWH
– However 1/3 of Patients did not receive it
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PB 623 | Joint Effects of Body Height 
and Cancer on the Risk of Incident Venous 
Thromboembolism: The Tromsø Study
H. Skille1, O.V. Gran1, B. Paulsen1, S.K. Braekkan1,2, 
J.-B. Hansen1,2

1UiT - The Arctic University of Norway, K. G. Jebsen TREC - Thrombosis Research 
and Expertise Center, Tromsø, Norway, 2University Hospital of North Norway, 
Division of Internal Medicine, Tromsø, Norway

Background: Tall stature is associated with risk of both venous throm-

boembolism (VTE) and cancer, and VTE is a common complication in 

patients with malignancy. No previous study has investigated the joint 

effects of body height and cancer on the risk of VTE.

Aims: To study the joint effects of body height and cancer on the risk 

of incident VTE using a large population-based cohort.

Methods: Subjects (n=30 405) were recruited from the forth (1994-

95) fifth (2001-02) and sixth (2007-08) surveys of the Tromsø Study. 

Validated VTE events and cancer diagnoses were registered until 

December 31, 2012. VTEs occurring 6 months before to 2 years after 

a cancer diagnosis were defined as cancer-related. Cox regression was 

used to determine age- and sex adjusted hazard ratios (HR) for VTE 

by cancer status and quartiles (Q) of height (Q1: ≤163cm, Q2: 163.1-

170cm, Q3: 170.1-177cm, Q4: 177.1-207cm).

Results: There were 2981 incident cancer diagnoses and 658 VTE 

events, of which 175 were cancer-related, during a median follow-

up of 17.5 years. The risk of VTE increased across quartiles of body 

height (p for trend < 0.001) with a 2-fold higher risk (HR 2.1, 95% CI 

1.4-3.0) in Q4 compared to Q1. A similar trend was observed for VTE 

in cancer (HR Q4 vs. Q1: 1.6 95% CI 0.9-2.9). In subjects with cancer, 

the VTE risk increased from 17-fold (HR 17.7, 95% CI 13.0-24.0) in 

Q1 to 26-fold (HR 26.0, 95% CI 17.1-39.5) in Q4, when compared to 

non-cancer subjects in Q1.

Conclusions: Our findings demonstrated a dose-response relationship 

between body height and VTE in the general population and in cancer 

patients, suggesting a joint effect of malignancy and tall stature on the 

risk of VTE. 
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Background: Guidelines recommend treatment with low-molecular-

weight heparin (LMWH) for 3-6 months in patients with cancer-as-

sociated thrombosis (CAT), and prolonged treatment during active 

cancer. Data on safety and efficacy of anticoagulant therapy beyond 

6 months in CAT is scarce.

Aims: To compare the incidence of recurrent VTE, bleeding and death 

after 6 months between patients with CAT treated for 180±30 days 

and those treated >210 days.

Methods: We included patients with active cancer enrolled in the 

RIETE registry between January 2009 and January 2016. RIETE is an 

international prospective registry of patients with symptomatic acute 

VTE, approved by a medical ethics committee. All patients provided 

informed consent. Patients treated with anticoagulants for 180±30 

days were compared to those treated >210 days using propensity 

score matching. Follow-up started after cessation of treatment in the 

group treated for 180±30 days, and after 180 days of treatment in 

the other group.

Results: A total of 3,240 patients were included, of which 598 (18.5%) 

treated for 180±30 days. The distribution of cancer types differed, 

with higher numbers of breast and prostatic cancer in the prolonged 

treatment group. Metastatic disease was equally present (37% vs. 

39%). 

Initial treatment consisted mostly of LMWH (92-97%). LMWH was 

also preferred for longterm treatment (54-66%).

During follow-up (median 174 and 130 days, respectively) , the rates 

of recurrent VTE and death were higher in the patients treated for 

180±30 days. The rate of bleeding was higher in the patients with pro-

longed treatment. After propensity score matching (including 2,727 

patients in a 4:1 ratio), the hazard ratios for recurrent VTE and death 

favoured prolonged treatment (HR for recurrent VTE 0.20 (0.11-0.35) 

and death 0.68 (0.53-0.89)). The HR for major bleeding was 1.93 

(0.64-5.82).

Conclusions: After 180 days of anticoagulant therapy, patients with 

prolonged treatment had lower risk of recurrent VTE and death as 

compared to patients treated for 180±30 days. 
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Background: Tall stature is associated with risk of both venous throm-

boembolism (VTE) and cancer, and VTE is a common complication in 

patients with malignancy. No previous study has investigated the joint 

effects of body height and cancer on the risk of VTE.

Aims: To study the joint effects of body height and cancer on the risk 

of incident VTE using a large population-based cohort.

Methods: Subjects (n=30 405) were recruited from the forth (1994-

95) fifth (2001-02) and sixth (2007-08) surveys of the Tromsø Study. 

Validated VTE events and cancer diagnoses were registered until 

December 31, 2012. VTEs occurring 6 months before to 2 years after 

a cancer diagnosis were defined as cancer-related. Cox regression was 

used to determine age- and sex adjusted hazard ratios (HR) for VTE 

by cancer status and quartiles (Q) of height (Q1: ≤163cm, Q2: 163.1-

170cm, Q3: 170.1-177cm, Q4: 177.1-207cm).

Results: There were 2981 incident cancer diagnoses and 658 VTE 

events, of which 175 were cancer-related, during a median follow-

up of 17.5 years. The risk of VTE increased across quartiles of body 

height (p for trend < 0.001) with a 2-fold higher risk (HR 2.1, 95% CI 

1.4-3.0) in Q4 compared to Q1. A similar trend was observed for VTE 

in cancer (HR Q4 vs. Q1: 1.6 95% CI 0.9-2.9). In subjects with cancer, 

the VTE risk increased from 17-fold (HR 17.7, 95% CI 13.0-24.0) in 

Q1 to 26-fold (HR 26.0, 95% CI 17.1-39.5) in Q4, when compared to 

non-cancer subjects in Q1.

Conclusions: Our findings demonstrated a dose-response relationship 

between body height and VTE in the general population and in cancer 

patients, suggesting a joint effect of malignancy and tall stature on the 

risk of VTE. 
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Background: Guidelines recommend treatment with low-molecular-

weight heparin (LMWH) for 3-6 months in patients with cancer-as-

sociated thrombosis (CAT), and prolonged treatment during active 

cancer. Data on safety and efficacy of anticoagulant therapy beyond 

6 months in CAT is scarce.

Aims: To compare the incidence of recurrent VTE, bleeding and death 

after 6 months between patients with CAT treated for 180±30 days 

and those treated >210 days.

Methods: We included patients with active cancer enrolled in the 

RIETE registry between January 2009 and January 2016. RIETE is an 

international prospective registry of patients with symptomatic acute 

VTE, approved by a medical ethics committee. All patients provided 

informed consent. Patients treated with anticoagulants for 180±30 

days were compared to those treated >210 days using propensity 

score matching. Follow-up started after cessation of treatment in the 

group treated for 180±30 days, and after 180 days of treatment in 

the other group.

Results: A total of 3,240 patients were included, of which 598 (18.5%) 

treated for 180±30 days. The distribution of cancer types differed, 

with higher numbers of breast and prostatic cancer in the prolonged 

treatment group. Metastatic disease was equally present (37% vs. 

39%). 

Initial treatment consisted mostly of LMWH (92-97%). LMWH was 

also preferred for longterm treatment (54-66%).

During follow-up (median 174 and 130 days, respectively) , the rates 

of recurrent VTE and death were higher in the patients treated for 

180±30 days. The rate of bleeding was higher in the patients with pro-

longed treatment. After propensity score matching (including 2,727 

patients in a 4:1 ratio), the hazard ratios for recurrent VTE and death 

favoured prolonged treatment (HR for recurrent VTE 0.20 (0.11-0.35) 

and death 0.68 (0.53-0.89)). The HR for major bleeding was 1.93 

(0.64-5.82).

Conclusions: After 180 days of anticoagulant therapy, patients with 

prolonged treatment had lower risk of recurrent VTE and death as 

compared to patients treated for 180±30 days. 

The rates of recurrent VTE and death were higher in the patients treated for 180±30 days
HR for recurrent VTE 0.20 (0.11-0.35) and death 0.68 (0.53-0.89)

The rate of bleeding was higher in the patients with prolonged treatment
HR for major bleeding was 1.93 (0.64-5.82)
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Background: Tall stature is associated with risk of both venous throm-

boembolism (VTE) and cancer, and VTE is a common complication in 

patients with malignancy. No previous study has investigated the joint 

effects of body height and cancer on the risk of VTE.

Aims: To study the joint effects of body height and cancer on the risk 

of incident VTE using a large population-based cohort.

Methods: Subjects (n=30 405) were recruited from the forth (1994-

95) fifth (2001-02) and sixth (2007-08) surveys of the Tromsø Study. 

Validated VTE events and cancer diagnoses were registered until 

December 31, 2012. VTEs occurring 6 months before to 2 years after 

a cancer diagnosis were defined as cancer-related. Cox regression was 

used to determine age- and sex adjusted hazard ratios (HR) for VTE 

by cancer status and quartiles (Q) of height (Q1: ≤163cm, Q2: 163.1-

170cm, Q3: 170.1-177cm, Q4: 177.1-207cm).

Results: There were 2981 incident cancer diagnoses and 658 VTE 

events, of which 175 were cancer-related, during a median follow-

up of 17.5 years. The risk of VTE increased across quartiles of body 

height (p for trend < 0.001) with a 2-fold higher risk (HR 2.1, 95% CI 

1.4-3.0) in Q4 compared to Q1. A similar trend was observed for VTE 

in cancer (HR Q4 vs. Q1: 1.6 95% CI 0.9-2.9). In subjects with cancer, 

the VTE risk increased from 17-fold (HR 17.7, 95% CI 13.0-24.0) in 

Q1 to 26-fold (HR 26.0, 95% CI 17.1-39.5) in Q4, when compared to 

non-cancer subjects in Q1.

Conclusions: Our findings demonstrated a dose-response relationship 

between body height and VTE in the general population and in cancer 

patients, suggesting a joint effect of malignancy and tall stature on the 

risk of VTE. 
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Background: Guidelines recommend treatment with low-molecular-

weight heparin (LMWH) for 3-6 months in patients with cancer-as-

sociated thrombosis (CAT), and prolonged treatment during active 

cancer. Data on safety and efficacy of anticoagulant therapy beyond 

6 months in CAT is scarce.

Aims: To compare the incidence of recurrent VTE, bleeding and death 

after 6 months between patients with CAT treated for 180±30 days 

and those treated >210 days.

Methods: We included patients with active cancer enrolled in the 

RIETE registry between January 2009 and January 2016. RIETE is an 

international prospective registry of patients with symptomatic acute 

VTE, approved by a medical ethics committee. All patients provided 

informed consent. Patients treated with anticoagulants for 180±30 

days were compared to those treated >210 days using propensity 

score matching. Follow-up started after cessation of treatment in the 

group treated for 180±30 days, and after 180 days of treatment in 

the other group.

Results: A total of 3,240 patients were included, of which 598 (18.5%) 

treated for 180±30 days. The distribution of cancer types differed, 

with higher numbers of breast and prostatic cancer in the prolonged 

treatment group. Metastatic disease was equally present (37% vs. 

39%). 

Initial treatment consisted mostly of LMWH (92-97%). LMWH was 

also preferred for longterm treatment (54-66%).

During follow-up (median 174 and 130 days, respectively) , the rates 

of recurrent VTE and death were higher in the patients treated for 

180±30 days. The rate of bleeding was higher in the patients with pro-

longed treatment. After propensity score matching (including 2,727 

patients in a 4:1 ratio), the hazard ratios for recurrent VTE and death 

favoured prolonged treatment (HR for recurrent VTE 0.20 (0.11-0.35) 

and death 0.68 (0.53-0.89)). The HR for major bleeding was 1.93 

(0.64-5.82).

Conclusions: After 180 days of anticoagulant therapy, patients with 

prolonged treatment had lower risk of recurrent VTE and death as 

compared to patients treated for 180±30 days. 
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6 MONTHS… AND BEYOND?
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CANCER AND THROMBOPROPHYLAXIS: 
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