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Cancer and VTE 

► About 15-20% of patients with cancer present an episode of  VTE throughout their 
disease (Rickles 1998) 

 

► Estimated annual incidence of DVT and/or PE : 

 
   1: 200 cancer patients 

 

 

► Cancer is strong risk factor for VTE (4-fold increased risk for VTE) 

(Lee AYY, Circulation 2003) 
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VTE Risk Varies Over the Natural History of Cancer 



Principali conseguenze del TEV nel paziente oncologico 

• Aumentata mortalità 
• 2° causa di morte nel paziente oncologico 
• Fattore prognostico «quoad vitam» negativo 

 

• Aumentata morbilità 
• Ospedalizzazione 
• Anticoagulazione 
• Sindrome post-trombotica, ipertensione polmonare secondaria, HIT 

 

• Aumentato rischio di complicanze durante la terapia anticoagulante 
• Aumento del rischio di recidive di TEV (20.7% /anno vs 6.8% dei paz non oncologici) 
• Aumento del rischio di complicanze emorragiche maggiori (12.4% /anno vs 4.9% dei paz non oncologici) 

 

• Ritardi nelle terapie antitumorali 

 

• Aumento dei costi assistenziali 

Agnelli G & Verso M, JTH 2011, Prandoni P et al. Blood 2002 



• Prophylaxis of VTE in ambulatory cancer patients 

 

 

• Treatment of VTE in patients with cancer  

Potential use of DOACs in patients with cancer 
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Potential use of DOACs in patients with cancer 



Guidelines for treatment VTE in cancer patients 

• ASCO (American Society of Clinical Oncology)  2019 

• NCCN (National Comprehensive Cancer Network)  2018 

• AIOM (Associazione Italiana di Oncologia Medica)  2018 

• ESMO (European Society of Medical Oncology)  2011 

• SOR (French National Cancer Institute)    2008 

 

• ACCP (American college of Chest Physicians)   2016 

• IUA (International Union of Angiology)    2013 

• International Clinical Practice Guidelines   2013 

• SISET (Società Italiana Studio Emostasi e Trombosi)  2009 



Clinical setting  Drug   Regimen  

Initial anticoagulation may involve LMWH, UFH, fondaparinux, or rivaroxaban. For patients initiating treatment with  
parenteral anticoagulation, LMWH is preferred over UFH for the initial 5 to 10 days of anticoagulation for the patient  
with cancer with newly diagnosed VTE who does not have severe renal impairment (defined as creatinine clearance 
less than 30 mL/min)  

Dosing regiments for INITIAL treatment of VTE in cancer pts 



Clinical setting  Drug   Regimen  

For long-term anticoagulation, LMWH, edoxaban, or rivaroxaban for at least 6 months are preferred because of improved  
efficacy over VKAs. VKAs are inferior but may be used if LMWH or direct oral anticoagulants (DOACs) are not accessible.  
There is an increase in major bleeding risk with DOACs, particularly observed in GI and potentially genitourinary cancers.  
Caution with DOACs is also warranted in other settings with high risk for mucosal bleeding. Drug-drug interaction should be 
 checked prior to using a DOAC 

Dosing regiments for LONG-TERM treatment of VTE in cancer pts 



Linee guida 2018: Tromboembolismo venoso 
nei pazienti con tumore solido 

Qualità globale 
dell’evidenza 

Raccomandazione clinica Forza della 
raccomandazione clinica 

Molto Bassa* Nel paziente oncologico in fase attiva con TEV il 
trattamento con i nuovi anticoagulanti orali (edoxaban 

e rivaroxaban) può essere presa in considerazione come 
prima opzione terapeutica 

Positiva debole 

*I risultati dell’utilizzo dei NAO nel trattamento del TEV in pazienti con cancro attivo si basano su uno studio RCT, condotto  
aperto, e su uno studio pilota (con un numero limitato di pazienti arruolati). Inoltre alcuni aspetti clinici, in particolare 
relativi al sanguinamento gastrointestinale, necessitano di ulteriore definizione. 



Anctithrombotic therapy for VTE in cancer patients 

900 acute VTE pts given Tinzaparin 175UI/Kg 
 or warfarin (INR 2-3) for 6 months  

 672 acute VTE pts given Dalteparin 200UI/Kg (150 UI/Kg 
after first month) or warfarin (INR 2-3) for 6 months  

Lee AY, N Engl J Med 2003;349:146-53  
 

Lee AY, JAMA. 2015;314(7):677-686  

Efficacy Outcomes CLOT trial CATCH trial 



Study or Subgroup

AMPLIFY 2013

EINSTEIN-DVT 2010

EINSTEIN-PE 2012

HOKUSAI 2013

RECOVER I & II 2013

Total (95% CI)

Total events

Heterogeneity: Chi² = 0.36, df = 4 (P = 0.99); I² = 0%

Test for overall effect: Z = 1.62 (P = 0.10)

Events

3

4

2

4

10

23

Total

81

118

114

109

173

595

Events

5

5

3

7

12

32

Total

78

89

109

99

162

537

Weight

15.2%

17.1%

9.4%

22.0%

36.3%

100.0%

M-H, Fixed, 95% CI

0.56 [0.13, 2.43]

0.59 [0.15, 2.26]

0.63 [0.10, 3.85]

0.50 [0.14, 1.77]

0.77 [0.32, 1.83]

0.63 [0.37, 1.10]

DOA Comparator Odds Ratio Odds Ratio

M-H, Fixed, 95% CI

0.01 0.1 1 10 100

Favors DOA Favors comparator

NOACs:                                    23 / 595    (3.8%) 
Conventional treatment:    32 / 537    (5.9%) 

Vedovati et al., Chest 2014  

Long term VTE treatment in cancer patients 

VTE Recurrence 



Long term VTE treatment in cancer patients 

Major bleeding 

CRNM bleeding 

 Vedovati C et al; Chest. 2014  



LMWH DOACs 

Advantages Parenteral administration 
Quick onset of action 
Partially reversible 
No drug-drug interactions 
Fixed doses 
Reliable measurement of anti Xa 
activity 
No monitoring required 

Oral administration 
Quick onset and offset of action 
Fixed doses 
No monitoring required 

Disadvantages HIT (rare) 
Daily subcutaneous injection 
Contraindicated in severe renal 
dysfunction 
Lack of reliable reversal agent 

Bleeding risk (gastro-intestinal) 
Reversal with agent to be 
confirmed 
Absorption problematic if nausea 
or vomiting 
Potential drug-drug interactions 
Lack of standardized measurement 
of anticoagulant activity 
Contraindicated in severe renal 
dysfunction 
 

LMWH and DOAC profiles 



Hokusai VTE-Cancer: study design 

Dalteparin 

 150 IU/kg QD 
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LMWH* Edoxaban QD† 

Dalteparin  

200 IU/kg QD 

Day 5 

Day 0 Day 30 Month 12 

Planned N ≈ 1000 

*At least 5 days of LMWH. The choice of the LMWH type and lead-in duration will be left to the treating physician; †Edoxaban 60 

mg (30 mg QD for patients requiring dose adjustment for CrCL = 30-50 mL/min, body weight  60 kg, and/or concomitant P-gp 

inhibitor use); CrCL = creatinine clearance; LMWH = low-molecular weight heparin; P-gp = P-glycoprotein; QD = once-daily; VTE 

= venous thromboembolism. 

Prospective, Randomized, open-label, non inferiority, phase III trial 

Raskob G, NEJM 15feb 2018 



Hokusai VTE-Cancer: inclusion criteria 

• Patients with objectively confirmed VTE 

 
•  active cancer (other than basal cell or squamous cell skin cancer)  

 

 

 

 

 

 

•  cancer diagnosed within previous 2 years 

Raskob G, NEJM 15feb 2018 

Active cancer was defined as  
 cancer diagnosed within the previous 6 months;    
 recurrent cancer,  
 regionally advanced or metastatic cancer,  
 Cancer for which treatment had been administred < 6 months before rand. 
 for hematological cancer: cancer that was not in complete remission 



Raskob G, NEJM 15feb 2018 

Hokusai VTE-Cancer: Study population 



Raskob G, NEJM 15feb 2018 

Hokusai VTE-Cancer: Outcomes 



Raskob G, NEJM 15feb 2018 

Recurrent Venous Thromboembolism Major Bleeding 

Hokusai VTE-Cancer: Primary Outcome 



Select-D trial: study design 

Young A, et al. JCO 2018 



Young A, et al. JCO 2018 

Randomized, open-label, multicenter pilot trial 



Young A, et al. JCO 2018 

HR: 0.43 (95%CI, 0.19-0.99) 

11%         4.% 



Young A, et al. JCO 2018 

HR: 1.83 (95%CI, 0.68-4.96) 

3%             5.4% 

3.4%             12.3% 
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DOACs and Major bleeding (GI bleeding) in cancer patients 



DOACs, compared with LMWH, were associated with:  

 

• Risk of VTE recurrence        RR (95% CI): 0.65 (0.42 - 1.01)  

 

• Risk of major bleeding                RR (95% CI): 1.74 (1.05 - 2.88)  

 

• Mortality           RR (95% CI): 1.03 (0.85 - 1.26) 

Li A, Lyman GH, et al: Thromb Res 173:158-163, 2019 
 

Antithrombotic therapy for VTE in cancer patients: metanalysis 



• CARAVAGGIO TRIAL (Agnelli et al)- 1168 pz. 
• Phase 3, muticentre, randomized, open-label trial 
• Apixaban vs dalteparin for 6 months 

 

• CASTA-DIVA TRIAL (Meyer G et al)- 200 pz. 
• Phase 3, muticentre, randomized, single-blind trial 
• Rivaroxaban vs dalteparin for 6 months 

 

• ADAM VTE TRIAL (McBane Li et al)- 300 pz.  
• Phase 3, muticentre, randomized, open-label, superiority trial 
• Apixaban vs dalteparin for 6 months (only safety) 

 

• CANVAS TRIAL (Schrag D et al)- 940 pz. 
• muticentre, randomized, open-label, superiority trial 
• DOACs (rivaroxaban, apixaban, edoxaban or dabigatran) vs dalteparin or enoxaparin or fondaparinux 
    (with or without a tansition to warfarin) for 6 months 

 

 

 

 

Antithrombotic therapy for VTE in cancer patients: ongoing trial 

ClinicalTrials.gov 



Randomized, open-label, PROBE, non inferiority study  

 

   

 

Treatment period: 6 months Confirmed 

proximal DVT 

R 

Apixaban Apixaban 

10 mg bid 5 mg bid 

Dalteparin 200 IU/kg od        Dalteparin 150 IU/kg od 

30 days 

observation 

period 

     Day 1           Day 7       Day 30  6 months 

Confirmed PE 

AIM of the study: To assess whether oral apixaban is non inferior to the s.c. LMWH-dalteparin for the 

treatment of newly diagnosed  proximal DVT and/or PE in patients with cancer 

 

Agnelli G et al, Thromb Haemost 2018 
Raskob G, NEJM 15feb 2018 

CARAVAGGIO trial: study design 



Any type of cancer (other than basal-cell or squamous-cell carcinoma of the skin, primary brain tumor or intracerebral metastases 
and acute leukemia) that meets at least one of the following: 

 

-Active cancer defined as diagnosis of cancer within six months before the study inclusion, or receiving treatment for cancer at the time of 
inclusion or any treatment for cancer during 6 months prior to randomization, or recurrent locally advanced or metastatic cancer 

- History of cancer defined as cancer diagnosed within 2 years before the study inclusion. 
 

Consecutive patients with objectively confirmed:  

•symptomatic or unsuspected*, proximal lower-limb DVT or 

•symptomatic PE or 

•unsuspected* PE in a segmental or more proximal pulmonary artery 

*  (or unexpected or incidental or asymptomatic) 

Agnelli G et al, Thromb Haemost 2018 

CARAVAGGIO trial: inclusion criteria 



• Phase IV, multicenter, randomized, open-label, superiority trial 

• AIM: test to hypotesis that apixaban is associated with a significantly lower rate of major bleeding compared 
to dalteparin in the treatment of cancer patients with acute VTE. 

• Primary outcome: major bleeding 

• Secondary outcomes: rates of recurrent VTE or arterial TE 

 

Stratification for: 
Cancer stage 
Khorana score 

Acute 

VTE 

(N=300) 
R 

Apixaban Apixaban 

10 mg bid 5 mg bid 

Dalteparin 200 IU/kg od        Dalteparin 150 IU/kg od 

     Day 1           Day 7       Day 30             6 months 

Participating centers in the United States and Canada 
 

Blood 2018 132:421; doi: https://doi.org/10.1182/blood-2018-99-118808 

ADAM VTE trial 



     
Lee A et al, 2013 

Potential drug interactions between DOACs and anticancer drugs  



• Patients with cancer-associated thrombosis have specific risk profiles (thrombotic and 
hemorrhagic).  

 

• The results from 2 RCT suggest that DOAC could be an alternative to LMWH for VTE 
treatment in cancer patients.  

• DOACs seems to be as effective, and possibly more effective, than LMWH in reducing recurrent VTE, but 
at cost of more bleedings. 

•  In such patients, concerns for DOACs regarding bleeding and potential drug interactions with  
anticancer therapy remain to be clarified 

 

• Additional information, in particular in terms of safety, could be provided by ongoing 
studies antithrombotic therapy of VTE in cancer patients.  

Conclusions 



GRAZIE per l’attenzione 

Agenti orali per il Trombo-Embolismo Venoso  
cancro-relato:  un nuovo standard di cura  


