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Cancer-associated Thrombosis (CAT)

uEpidemiology
u Risk factors
u Mechanism
uTreatment of VTE and guidelines



uRisk for VTE increased up to 4-7 fold in cancer1

• 10-20% patients with cancer develop symptomatic VTE
• 20% of all patients diagnosed with VTE have active cancer
• Unusual site VTE

u “Idiopathic” VTE 
• 2-4 fold increased risk of cancer diagnosis within next 12 months 

uCancer patients with VTE have shorter life expectancy
• VTE is second leading cause of death after cancer itself 
• More likely advanced/disseminated malignancy at diagnosis than 

in patients without VTE
• 3-fold lower survival than in cancer patients without VTE

1 Barsam SJ, Patel R, Arya R. B J Haem 2013;161:764-777; 2Laporte S et al Circulation 2008;117:1711-1716



Risk of fatal PE or fatal bleeding in the RIETE registry1

Higher rates of fatal PE and fatal bleeding in patients with cancer: data from the 
RIETE registry

1. Monreal M et al. J Thromb Haemost 2006;4:1950–1956
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VTE Prophylaxis Is Underused 
in Patients With Cancer

1.Kakkar AK et al. Oncologist. 2003;8:381-388
2.Stratton MA et al. Arch Intern Med. 2000;160:334-340
3.Bratzler DW et al. Arch Intern Med. 1998;158:1909-1912

Cancer:
FRONTLINE Survey1—
3891 Clinician 
Respondents
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4.Rahim SA et al. Thromb Res. 2003;111:215-219
5.Goldhaber SZ et al. Am J Cardiol. 2004;93:259-262









Tipo e stadio di malattia come fattori di rischio Timp et al, Blood 2013



du Bois et al. Cancer. 2009;115:1234-1244. 

TVE risk and cancer natural history

uRao MV, et al. In: Khorana and Francis, eds. Cancer-Associated Thrombosis; 2007
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THERAPY AS RISK FACTOR FOR VTE

Ramot et al, Drug Saf 2013
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Trombosis research 164 (2018

CAT AND ITS MECHANISM



Cancer 2018 10,380

CAT AND ITS MECHANISM (Direct mechanism)



CAT AND ITS MECHANISM (Indirect mechanism)



Arterial Thrombotic Events (ATEs)





OPEN QUESTIONS

uCHOICE OF LONG TERM AND EXTENDED                  
ANTICOAGULANT

uDURATION OF ANTICOAGULANT THERAPY

uMANAGEMENT OF RECURRENT VTE ON 
ANTICOAGULANT THERAPY



TEV

Fase Iperacuta e 
acuta Prevenzione 

Secondaria



PERCHE’ NO AL TRATTAMENTO 
DELLA TVP CON FARMACI ANTI-VK? 



LIMITI TERAPIA ANTI-VK (WARFARINA)

Pangilinan et al, 2007

Difficoltà a garantire il giusto range terapeutico 
e controllare il rischio di sanguinamento 



LMWH monotherapy LMWH overlapping 
with VKA

HR (95% CI)

n/N (%) n/N (%)

Recurrent VTE

CLOT study*1 27/336 8.0 53/336 15.8

CATCH study#2 31/449 6.9 45/451 10.0

Meta-analysis‡3 42/591 7.1 82/571 14.4

Major bleeding

CLOT study*1 19/338 5.6 12/335 3.6 Not reported

CATCH study#2 12/449 2.9 11/451 2.4

Meta-analysis§3 37/556 6.7 32/536 6.0

*Dalteparin versus VKA; in the VKA arm the estimated time in therapeutic range was 46% (30% below and 24% above); 
#tinzaparin versus warfarin; in the warfarin 
arm the time in therapeutic range was 47% (26% below and 27% above); ‡meta-analysis included four other small studies in 
addition to the CLOT study; 
§meta-analysis included three other small studies in addition to the CLOT study
1. Lee AYY et al, New Engl J Med 2003;349:146–153; 2. Lee AYY et al, Blood 2014:124:Abstract LBA-2; 3. Akl EA et al,
Cochrane Database Rev 2014;7:CD006650

LMWH better VKA better
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Adapted from Kearon C, et al. Chest. 2016;149:315-352

ACCP recommendation Grade of recommendation

2016 CHEST 
guidelines

Proxymal DVT or PE Long-term (3 months) 1B

DVT or PE 
and NO CANCER NOACs over VKA 2B

DVT or PE
with CANCER

LMWH over VKA and 
NOACs 2C

DVT or PE in extended
therapy

No need to change the 
coiche of anticoagulant
after the first 3 months

2C

Choice of Long-Term (First 3 Months) and Extended (No Scheduled Stop 
Date) Anticoagulation

“…In patients with VTE and cancer who are not treated with LMWH, we do not have a preference for either an
NOAC or VKA…”
“…In the absence of direct comparisons between NOACs, and no convincing indirect evidence that one NOAC is
superior to another, we do not have a preference for one NOAC over another NOAC…“

Current Guidelines



*For patients with CrCl 30–49 ml/min dosing recommendations as in rivaroxaban SmPC; #The second randomization phase for extended treatment of VTE from 6 to 12 months for patients with PE as an 
index event or patients with Residual DVT at 5 month assessment was closed due to low recruitment. Sample size reduced from 530 to 400 patients for main trial comparison (95% CI for VTE 
recurrence +/-4.5%)
Young A et al, Thromb Res 2016;140:S172–S173; EudraCT number: 2012-005589-37; Bach M et al, Thromb Haemost 2016;116:S24–S32; 
Data on File

Study design: Prospective, randomized, open-label, multicentre pilot phase III study

Rivaroxaban* 15 mg BID for 21 days followed by 20 mg OD 

Study population: 
active cancer with 
symptomatic DVT 

and/or any PE
ECOG PS ≤ 2

Dalteparin 200 IU/kg OD for the first 30 days followed by 150 IU/kg OD

R

6 months#

N =406

Open-label

Select-D: Phase III Study Comparing Rivaroxaban versus Dalteparin for the Treatment 
of Cancer Associated Thrombosis

Stratification variables:
• Stage of disease
• Baseline platelet count 
• Type of VTE 
• Risk of clotting by tumour type



HOKUSAI CANCER

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

TEV Confermato 
da obiettività

* Aggiustamento a 30 mg per pz con 
peso < 60 kg, ClCr compresa fra 30 
e 50 mL/min, e uso concomitante di 
potenti inibitori della p-Gp

1050 pz
randomizzati e 
stratificati per 

rischio di 
sanguinamento e 

necessità di 
riduzione del 

dosaggio*

HOKUSAI CANCER Phase III Study Comparing Edoxavan versus 
Dalteparin for the Treatment of Cancer Associated Thrombosis



Outcome at 6 
months

Rivaroxaban 
(n=203)

Dalteparin 
(n=203)

VTE recurrence, 
% (95% CI) 4 (2–9) 11 (7–16)

Dalteparin

Rivaroxaban
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Lower Incidence of VTE Recurrence Events with Rivaroxaban Versus Dalteparin



67 (12.8%)   71 (13.5%)                0.97 
(0.70, 1.36)  P = 0.006

Edoxaban 
(522) 

Dalteparina
(524) HR (95% CI)

ENDPOINT PRIMARIO 
COMPOSITO recidiva di 
TEV o sanguinamento 
maggiore 





Heidbuchel H et al. EHRA Practical Guide. Europace 
2015;17(10):1467-507.





Edoxaban già in Linee Guida

Le Linee Guida NCCN 
hanno recepito i risultati
dell’Hokusai VTE Cancer,
e raccomandano l’uso di 

edoxaban per il 
trattamento del TEV in 

pazienti oncologici





Take Home Messages



•PATIENTS WITH CANCER SHOULD BE 
PERIODICALLY ASSESSED FOR VTE RISK

•ONCOLOGY PROFESSIONAL SHOULD 
EDUCATE PATIENTS ABOUT SIGNS AND 
SYMPTOMS OF VTE



GRAZIE


