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CLOT and CATCH Studies: LMWH vs VKA in CAT

1, Lee AY et al, N Engl J Med 2003;349:146-153; 2. Lee AY et, JAMA 2015;314:677-686

Major bleeding (6% vs 4%) and mortality 
(39% vs 41% at 6 months)

Major bleeding similar 2.7% (LMWH) vs 
2.4% (VKA) (p=0.77)
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Trattamento acuto 
del TEV

LMWH (Classe 
IIa Livello B)

LMWH > VKA 
(Grado 2B)> 
Dabigatran, 
Rivaroxaban, 
Apixaban, 
Edoxaban (Grado 
2C)

LMWH or IV UFH per 
almeno 5 giorni, dopo 
dosi più basse di 
LMWH in monoterapia 
> VKA monotherapia 
(IA)

Durata 
anticoagulazione

3–6 mesi
anticoagulazione 
estesa va 
considerata per 
indefinito o finchè 
cancro curato

Terapia estesa 
indipendentement
e dal rischio di 
sanguinamento

Dosi più basse di 
LMWHa

per 6 mesi > VKA per 
3-6 mesi

Terapie antitrombotiche della TEV 
nei pz con cancro





Database Analysis: Utilization of Anticoagulants for 
VTE Treatments in Patients with Active Cancer

Khorana AA et al, Thromb Res 2016;145:51-53

• High levels of VKA use 
despite US oncology 
guidelines recommending 
LMWH for 3-6 months

• fewer patients initiated on 
LMWH remained on 
treatment compared to 
OACs

Retrospective analysis of US healthcare claims

Use of anticoagulants among patients 
with active cancer and VTE 

(2009-2014) (N=52,911)

*Including NOACs and fondaparinux



Database Analysis: Utilization of Anticoagulants for 
VTE Treatments in Patients with Active Cancer

Khorana AA et al, Thromb Res 2016;145:51-53

Retrospective analysis of US healthcare claims

Use of anticoagulants among patients 
with active cancer and VTE 

(2013-2014)

Use of anticoagulants among patients 
with active cancer and VTE 

(2009-2014) (N=52,911)



Trattamento a lungo termine con NOAC 
del tromboembolismo venoso

• Sottoanalisi pazienti con cancro attivo in 
studi di registrazione clinica

• Registri di vita reale in pazienti con 
cancro 

• Trial clinici randomizzati di soli pazienti 
con cancro attivo
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EINSTEIN DVT/PE Pooled Analysis: 
Patients with Active Cancer

Favours
rivaroxaban

Favours 
enoxaparin/VKA

58%
relative risk
reduction

n=16n=20 n=8 n=15 n=25 n=38

p=0.047
(superiority)

p=0.018

# #,
§

‡

Efficacy#

Major 
bleeding‡

Net 
clinical 
benefit#,§

Rivaroxaban
Enoxaparin/VKA

Prins M et al. Lancet Haematol 2014



EINSTEIN DVT/PE Pooled Analysis: 
Patients with Active Cancer Prins M et al. Lancet Haematol 2014
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Lancet Hematol 2016
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Ageno W et al. TH Open 2017

24.9%

5.1%

24.0%

38.0%

8.0%

N=587 
with known 

or newly 
diagnosed 
cancer at 
baseline

XALIA: A Prospective, Non-interventional 
Phase IV Study

Objective: collect real-life data in patients with acute DVT treated 
with rivaroxaban or standard anticoagulation



XALIA – Primary Outcomes Ageno W et al. TH Open 2017



Major Bleeding Among Patients With and Without 
Cancer Taking Rivaroxaban: a DoD Cohort Analysis

Khorana AA, et al. ASH 2016. Abstract 1447.
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Hokusai-VTE cancer SELECT-D CARAVAGGIO
Drug Lixiana (Edoxaban) Xarelto (rivaroxaban) Eliquis (apixaban)
DOAC dose 60mg (with 30mg 

dose reduction)
15mg BD x 3 weeks, 
20mg QD remainder 
of trial

10mg BID Day 1-6, 
5mg BID from 7 days 
to 6 months

Comparator Dalteparin (CLOT 
regimen)

Dalteparin (CLOT 
regimen)

Dalteparin (CLOT 
regimen)

Heparin in 
DOAC arm

5 day heparin lead-in Up to 3 days 
parenteral AC prior to 
randomization

Up to 3 days parenteral 
AC prior to 
randomization

Indication Active cancer (or 
diagnosed within 2 y)

Active Cancer Active Cancer

No. of 
patients

1,050 406 1,168

Primary 
endpoint

Composite: VTE recur 
and major bleeding

VTE recurrence VTE recurrence

Treatment 
duration

12M 6M primary endpoint
6-12M placebo ext

6M

End date Dec 2017 Dec 2017 Sep 2018
Design PIII: Randomized 

open label
Open label, bleeding 
blinded adjudicated

PIII: Randomized open 
label

Powered for 
non-inferior

yes no Yes?

Sponsor Daiichi-Sankyo Warwick University, 
UK (IIR, part of 
CALLISTO program)

University of Perugia, 
Italy
G. Agnelli IIR (BMS 
funded)



Hokusai VTE - Cancer Disegno dello 
studio

Raskob G.E. et al, NEJM, 2017

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

• Trattamento fino a 12 mesi (con un minimo di 6 mesi) 

• I dati di efficacia e sicurezza sono stati raccolti per tutta la durata dello studio

• Gli outcomes sono stati giudicati in cieco da una Commissione Indipendente

• È stata inoltre prespecificata la severità dei sanguinamenti maggiori  



Hokusai VTE Cancer - Raskob G.E. et al, NEJM, 2017



Endpoint primario composito 
(recidiva di TEV o sanguinamento maggiore)

Raskob G.E. et al, NEJM, 2017

Edoxaban Dalteparin
67 / 522 (12.8%)           71 / 524 (13.5%)                0.97 (0.70, 1.36)  P = 0.006



Endpoint primario composito 
(recidiva di TEV o sanguinamento maggiore)

Raskob G.E. et al, NEJM, 2017



(6.9)





CALLISTO: Addressing Evidence Gaps in CAT

Data gaps
Effectiveness and safety of rivaroxaban for the prevention and 
treatment of CAT

Treatment satisfaction, treatment persistence and quality of life in 
cancer patients receiving rivaroxaban

Effectiveness and safety of rivaroxaban for extended treatment 
(>6 months) of CAT

Drug–drug interactions between rivaroxaban and commonly used 
cancer therapies

Dosing in patients with chemotherapy-induced side effects

Current strategies for thromboprophylaxis and management 

How to?
Manage temporary interruptions of rivaroxaban for invasive 
procedures

Provide continuous anticoagulation for patients with 
chemotherapy-induced side effects

Ongoing or concluded

QAI

1 2

3 4

2 36

6

2

6

6

CASTA-DIVA
5

1. www.clinicaltrials.gov/ct2/show/NCT02555878; 2. http://www2.warwick.ac.uk/fac/med/research/hscience/ctu/trials/cancer/select-d/; EudraCT: 2012-005589-3; 
3. Riess H, et al. Dtsch med Wochenschr 2015;140(S 01): S22-S23; www.clinicaltrials.gov/ct2/show/NCT02583191
4. QAI, Quality Assessment Initiative/Clinical Pathway; Mantha S, et al. J Thromb Thrombolysis DOI 10.1007/s11239-016-1429-1; 
5. https://clinicaltrials.gov/ct2/show/NCT02746185; 6. https://clinicaltrials.gov/ct2/show/NCT02742623; 7. http://frontline2.tri-london.ac.uk/; 
Survey link: https://secure.surveylab.co.uk/Frontline2/ 

7

http://www.clinicaltrials.gov/ct2/show/NCT02555878
http://www2.warwick.ac.uk/fac/med/research/hscience/ctu/trials/cancer/select-d/
http://www.clinicaltrials.gov/ct2/show/NCT02583191
https://clinicaltrials.gov/ct2/show/NCT02746185
https://clinicaltrials.gov/ct2/show/NCT02742623


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 530

Open-label

select-d: Pilot Phase III Comparing Rivaroxaban vs. 
Dalteparin for the Treatment of Cancer Associated Thrombosis

Young et al. J Clin Oncol ‘18

Stratification variables:

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



Emerging Data of Rivaroxaban vs LMWH from 
select-d Reinforces Applicability in CAT Patients

Young et al. J Clin Oncol ‘18
Primary and secondary outcomes

6 month VTE recurrence, % (95% CI)

Dalteparin (n=203) 11 (7–16)

Rivaroxaban (n=203) 4 (2–9)
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Rivaroxaban for SPAF in patients with 
Active Cancer

Cumulative incidence of competing risks for patients in the acute, chronic and 
combined phases of anticoagulation*

Laube ES, et al. Am J Cardiol 2017

Acute phase
N=59

Chronic phase
N=138

Combined period
N=163

Ischemic Stroke (95% CI) 0 1.8% (0-4.3) 1.4% (0-3.4)

Major bleeding (95% CI) 0 1.5% (0-3.6) 1.2% (0-2.9)

Death (95% CI) 11.4% (1.4-20.3) 14.2% (7.3-20.5) 22.6% (12.2-31.7)
CRNMB (95% CI) 9.8% (0.2-18.4) 5.4% (1.1-9.5) 14.0% (4.2-22.7)

•safety and efficacy similar to general population in ROCKET-AF
•mortality attributable to underlying malignancy and lower than in
the CLOT study (similar population with dalteparin for VTE)





Cancro attivo nelle schede tecniche
stato fine ottobre 2018• Edoxaban

– Pazienti con neoplasie attive: L’efficacia e la sicurezza di 
edoxaban nel trattamento e/o prevenzione del TEV nei pz 
con neoplasie attive non sono state stabilite

• Apixaban
– Pazienti con neoplasie attive: L’efficacia e la sicurezza di 

apixaban nel trattamento delle TVP, trattamento dell’EP e 
prevenzione di recidive TVP ed EP (TEV) nei pz con 
neoplasie attive non sono state stabilite

• Dabigatran
– Pazienti con neoplasie attive (TVP/EP): L’efficacia e la 

sicurezza non sono state stabilite per TVP/EP nei pazienti 
con neoplasia attive 

• Rivaroxaban
– Nessuna menzione di controindicazione per neoplasie 

attive (sezione 4.4) 



NOAC nei paz con cancro attivo

• LG fino al 2016 raccomandano LMWH
• Dati da sottoanalisi, registri e trial specifici 

→ ridotto rischio ricorrenza TEV
• Incrementato rischio emorragico (meno 

grave) per tumori GI alti
• Esclusi qs tumori, no limitazioni per uso 

NOAC in paz con cancro attivo
• Meglio compliance e tolleranza alla 

terapia rispetto a LMWH (tx estesa)
• Attendiamo aggiornamento LG e foglietti 

illustrativi


