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Incidence of VTE  in cancer patients



Incidence of VTE After Cancer Diagnosis
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Cohen AT et al, Thromb Haemost2017;117:57ς65

Cancer type
Incidence rate per 100 patient-

years (95% CI)

Pancreas 14.6 (12.9ς16.5)

Brain 12.1 (10.3ς14.0)

Ovary 11.9 (10.6ς13.2)

Stomach 10.8 (9.5ς12.3)

Lung 10.1 (9.5ς10.8)

Uterus 7 (5.9ς8.3)

Colon 6.7 (6.3ς7.2)

Haematological 4.5 (4.1ς4.8)

Prostate 4.4 (4.0ς4.7)

Breast 3.2 (2.9ς3.4)

Bladder 2.7 (2.4ς3.0)



Prevalence of Tumour Types in Active Cancer-
Associated Thrombosis

Patients with active cancer* and a first VTE

Commoncancer types (%) DVT (n=3055) PE (n=3537) Total (N=6592)

Prostate (men) 19.1 16.1 17.5

Breast (women) 14.0 16.0 15.1

Lung 10.3 17.0 13.9

Colon 12.6 12.5 12.5

Ovarian (women) 8.5 10.3 9.5

Haematological 11.8 8.7 10.1

Bladder 6.1 3.8 4.8

Uterus (women) 5.2 3.3 4.2

Pancreas 4.2 3.7 3.9

Stomach 3.4 3.8 3.6

Brain 2.6 2.5 2.5

*Defined as an admission to hospital with a primary diagnosis of cancer (excluding non-melanoma skin cancer), or a recording of radiation, chemotherapy or bone marrow transplantation 
in HES records

Cohen AT et al, Thromb Haemost2017;117:57ς65



Meccanismidel tromboembolismovenosoassociatial 
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G Ital Cardiol(Rome). 2018 Sep;19(9):3-6
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Farmacioncologiciassociatia tromboembolismovenoso



Anticoagulationin cancerpatientswith AF 

ÇWhat is an activecancer?

ÇAnticoagulationduringthe first 6 months

ÇDurationof anticoagulation



Definizionedi cancroattivo secondo 
lΩ LƴǘŜǊƴŀǘƛƻƴŀƭ {ƻŎƛŜǘȅ ƻƴ ¢ƘǊƻƳōƻǎƛǎ ŀƴŘ Haemostasis

Il cancroattivo è definito come:

Ç Cancrodiagnosticatonegliultimi 6 mesi

Ç Recidivadi cancro, cancroregionalmenteavanzatoo metastatico

Ç Cancroper il qualeè stato effettuato trattamento negliultimi 6 mesi

Ç Neoplasiaematologicachenon è in remissionecompleta

KhoranaAA et al. Journal of Thrombosisand Haemostasis2018



Anticoagulationin cancerpatients with VTE

ÇWhat isanactivecancer?

ÇAnticoagulationduringthe first 6 months

ÇDurationof anticoagulation



CLOT trial

Lee AY et al. 

Gold standard del trattamento del TEV



Efficacy and Safety of LMWH Versus VKA in the 
Treatment of Cancer-Associated Thrombosis

Study RR (95% CI) RR (95% CI)

Meyer 0.70 (0.14ï3.43)

CLOT 0.51 (0.33ï0.79)

Hull 0.44 (0.19ï0.99)

Deitcher 0.66 (0.18ï2.52)

Romera 0.26 (0.06ï1.02)

CATCH 0.69 (0.45ï1.07)

Combined* 0.56 (0.43ï0.74)

Recurrent VTE

Study RR (95% CI) RR (95% CI)

Meyer 0.44 (0.17ï1.13)

CLOT 1.57 (0.79ï3.14)

Hull 1.00 (0.38ï2.64)

Deitcher 3.04 (0.52ï18.99)

CATCH 1.09 (0.51ï2.32)

Combined* 1.07 (0.66ï1.73)

0.01 0.1 0.2 0.5 1 2 3 0.10.2 0.5 1 2 5 10 100

*Random effects model

Carrier M, Prandoni P,Expert Rev Hematol 2017;10:15ς22

Major bleeding events

LMWH is associated with a significant reduction in the risk of recurrent 
VTE without a significant increase in major bleeding episodes versus VKA





LMWH might be a burden for patients

Å DailySCinjections

Å Plateletcount monitoring

Å Localhematoma

Å What about the DOACs?



RecentClinicalTrial Data and UpcomingStudies

ÅHokusai-VTE-Cancer(edoxabanversus dalteparin)1

ÅSelect-D (rivaroxabanversus dalteparin) 2

ÅCaravaggioςongoing(apixabanversus dalteparin)3

1 RaskobGeet al. N EnglJ Med 2016; 376:615-624
2 Young AM et al. J ClinOncol2016; 36: 2017-2023
3 ClinicalTrials.gov http://clinicaltrials.gov/cl2/show/NCT03045406 [accessed31 May2015]



RaskobGE et al. N EnglJ Med. 2018

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

N: ~1000

Objectively Confirmed VTE
ωStratified randomization for 

- Bleeding Risk 
- Dose Adjustment
ωPROBE design
ω114 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



Inclusion criteria

Å Adult cancerpatients with acuteVTEconfirmedby imaging:

- symptomaticor incidentallydetectedproximalDVT,

- symptomaticPE,

- incidentalPEof a segmentalor largerpulmonaryartery;

Å Cancerother than basal-cellor squamous-cellskincancer

Å Cancereither activeor diagnosedwithin 2 years

Å Activecancer

- diagnosedor treatment givenwithin last6 months

- recurrentor regionallyadvancedor metastatic

- hematologicnot in completeremission

Å Intention for LMWHtreatment for at least6 months



Edoxaban

(N=522)

Dalteparin

(N=524)

Antimetabolites ςno. (%) 124 (23.8) 118 (22.5)

Platinum-based chemotherapy ςno. (%) 105 (20.1) 107 (20.4)

Monoclonal antibodies ςno. (%) 42 (8.0) 54 (10.3)

Bevacizumab ςno. (%) 13 (2.5) 17 (3.2)

Taxanesςno. (%) 40 (7.7) 47 (9.0)

Hormonal therapy ςno. (%) 41 (7.9) 37 (7.1)

Topoisomerase inhibitors ςno. (%) 30 (5.7) 48 (9.2)

Alkylating agents ςno. (%) 30 (5.7) 38 (7.3)

Anthracyclines ςno. (%) 22 (4.2) 25 (4.8)

Vincaalkaloids ςno. (%) 16 (3.1) 18 (3.4)

Kinase inhibitors ςno. (%) 18 (3.4) 18 (3.4)

Immunomodulatingagents ςno. (%) 16 (3.1) 9 (1.7)

Proteasome inhibitors ςno. (%) 7 (1.3) 8 (1.5)

Antitumor antibiotics ςno. (%) 5  (1.0) 5 (1.0)

Miscellaneous ςno. (%) 14 (2.7) 14 (2.7)

Utilizzo concomitante di un ampio spettro di 
farmaci antitumorali



RaskobG.E. et al., NEJM, 2018

ÅInibitori delle tirosinchinasi: imatinib, nilotinib, 
lapatinib, sunitinib, crizotinib, vandetanib

ÅTerapieormonali: tamoxifene, enzalutamide, 
abiraterone

Å Agenti immunomodulatori: ciclosporine, 
tacrolimus, desametasone

Completatoil trattamento con questifarmaci, 
andavaripresoil dosaggiopieno(60 mg)

Da protocollo, i seguentifarmacirichiedevano
riduzionedelladose di Edoxabana 30 mg:



PrimaryOutcome
(RecurrentVTE or Major Bleeding)

67 (12.8%)           71 (13.5%)              0.97 (0.70, 1.36)

Edoxaban 
(522) 

Dalteparin
(524)

HR (95% CI)

Raskob G.E. et al, NEJM 2018

P = 0.006 for noninferiority

Oral edoxaban was noninferior to subcutaneous dalteparin.



P = 0.093

Secondaryoutcomes
(RecurrentVTE)

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)

Recurrent VTE was numerically lower with edoxaban, but not significantly.

RaskobG.E. et al, NEJM 2018

7,9%

11,3%



Secondaryoutcomes
(major bleeding)

P = 0.04

Therate of major bleedingwashigherwith edoxabanthan with dalteparin.

RaskobG.E. et al, NEJM 2018

Edoxaban Dalteparin HR (95% CI)

(N = 522)             (N = 524)                    

Major Bleeding              36 (6.9%)            21 (4%)            1.77 (1.03, 3.04)                   

P = 0.04

Fatal                                    0                        2

Intracranial                        2                        4 

4%

6,9%



Tumour Type

Number at risk

Edoxaban 165 134 121 108 97 89 79 70 64 59 48 38 28

Dalteparin 140 123 116 108 94 89 79 67 60 54 48 40 25

Number at risk

Edoxaban 357 315 284 271 255 234 220 190 179 171 144 123 88

Dalteparin 384 347 305 278 254 236 216 151 138 131 108 95 63
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Patients with non-GI cancer

Kraaijpoel N et al, Thromb Haemost 2018;118:1439ς1449

Major bleeding events (edoxaban versus LMWH) according to tumour types

Patients with GI cancer



«Practice guidelines recommend long-term low-
molecular-weight heparin therapy for patients with
cancerwho havevenousthromboembolism. However,
low-molecular-weight heparin therapy is far from
ideal, becausemany patients do not wish to receive
daily injectionsoverthe longterm.έ



Rivaroxaban
15 mg bid for 21 days 
followed by 20 mg od

Dalteparin
200 IU/kg od for the first 30 days 

followed by 150 IU/kg od



SELECT  D - VTE recurrence
Dalteparin

(N = 203)

Rivaroxaban

(N = 203)

VTE recurrences within 6 months, n

DVT or PE

Other location

18

16

2

8

6

2

6-month VTE recurrence rate, % (95% CI) 11% (7-16%) 4% (2-9%)

Young AM et al., JCO 2018



SELECT D - Bleeding (%)

Category Dalteparin

(N = 203)

Rivaroxaban

(N = 203)

Major* 6 (4%) 11(6%)

Clinicallyrelevantnon-major 7 (4%) 25(13%)

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

Young AM et al., JCO 2018





ÅWe suggestthe useof specificDOACsfor cancerpatients with an acute diagnosisof
VTE,a low risk of bleeding, and no drugςdrug interactions with current systemic
therapy. Currently,edoxaban and rivaroxaban are the only DOACsthat have been
comparedwith LMWHin RCTsin cancerpopulations.

ÅWesuggestthe useof LMWHsfor cancerpatientswith an acutediagnosisof VTEanda
high risk of bleeding, includingpatientswith luminal gastrointestinalcancers,patients
with cancersat risk of bleedingfrom the genitourinarytract, bladder, or nephrostomy
tubes,or patientswith activegastrointestinalmucosalabnormalitiessuchasduodenal
ulcers,gastritis,esophagitis,or colitis.

New Guidelinesfrom ISTH/SSC 2018

Journal of Thrombosisand Haemostasis, 2018 Jun29



ÅCategory1 recommendations(high-levelevidence, uniform consensus):
Á Dalteparinmonotherapy
Á LMWH followedby edoxaban

National Comprehensive CancerNetwork Guidelines
Aprile 2019 

ÅCategory2A recommendations: (lower-levelevidence, uniform consensus):
Á Enoxaparinmonotherapy
Á Fondaparinuxmonotherapy
Á Rivaroxabanmonotherapy
Á LMWH followedby warfarin
Á UFH followedby edoxaban

NCCN Guidelines, 1.2019 (accessed18 aprile 2019)





Treatmentof VTE in Patientswith Cancer



Recommendations for the regimen and the duration 
of anticoagulation after PE in patients with active 

cancer (1)



Favours NOAC Favours LMWH

Study NOAC LMWH Risk ratio

Events Patients Events Patients Weight M-H, random (95% CI)

Hokusai-VTE-Cancer 29 522 17 524 73.5% 1.71 (0.95ï3.08)

select-d 11 203 6 203 26.5% 1.83 (0.69ï4.86)

Total 725 727 100.0% 1.74 (1.05ï2.88)

Total events 40 23
Heterogeneity: Tau2=0.00; Chi2=0.01, df=1 (p=0.91), I2=0%
Test for overall effect: Z=2.17 (p=0.03)

10.01 0.1 10 100

Cancer-Associated Thrombosis: LMWHs Versus NOACs

Recurrent VTE

Major bleeding

Favours NOAC Favours LMWH

Study NOAC LMWH Risk ratio

Events Patients Events Patients Weight M-H, random (95% CI)

Hokusai-VTE-Cancer 34 522 46 524 73.4% 0.74 (0.48ï1.14)

select-d 8 203 18 203 26.6% 0.44 (0.20ï1.00)

Total 725 727 100.0% 0.65 (0.42ï1.01)

Total events 42 64
Heterogeneity: Tau2=0.02; Chi2=1.21, df=1 (p=0.27), I2=17%
Test for overall effect: Z=1.92 (p=0.06)

10.01 0.1 10 100

All NOACs are contraindicated in patients with lesions or conditions considered to be a significant risk for major bleeding. This may include presence of malignant neoplasms at high 
risk of bleeding
Li A et al, Thromb Res 2019;173:158ς163

Results observed for the use of NOACs in patients 
with CAT need to be confirmed in a dedicated trial



What are the implication of thesenew guidelines?

ÅNOACsarenow clearlyanoption for the treatment of cancer-associatedVTE

ÅOnesizefits all approach(e.g. LMWHfor everyone) isno longerappropriate

ÅPatient selectionis key, incorporatingbleedingrisk/ renal funtion/drug-drug
interactions

ÅPatientspreferencesshouldbe takeninto account



Carrier et al, CurrentOncology2018
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Anticancer therapies associated 
with gastrointestinal (GI) toxicity

Carrier et al, CurrOncol2018



Intracranial Metastatic Disease as a Risk Factor for 
bleeding

Å A cohort study evaluating the safety of NOACs in patients with CAT and intracranial metastatic 
disease or primary brain tumours

Å 67 patients with primary brain tumours

ïNOACs (n=20); LMWH (n=47)

ïNo patients with primary brain tumour receiving NOAC had ICH 
Å 105 patients with intracranial metastatic disease

ïNOACs (n=21); LMWH (n=84)

ïNOACs did not increase the risk of ICH relative to LMWH in patients 
with intracranial brain metastasis

Risk of ICH with NOACs for patients with brain tumours and intracranialmetastasis

Carney BJ et al, J ThrombHaemost2019;17:72ς76



Anticoagulationin cancerpatients with VTE

ÇWhat isanactivecancer?

ÇAnticoagulationduringthe first 6 months

ÇDurationof anticoagulation



Guidelines

ACCP2016

ESC 2014

Farge2016



Recommendations for the regimen and the 
duration of anticoagulation after PE in 

patients with active cancer (2)



Treatment Duration

Å3-month treatment 
duration: suitable for 
patients with transient risk 
factors for VTE1,2

ïRecent surgery or trauma

ï Immobilization

ïUse of oestrogen-containing 
drugs

ïPuerperium

ÅExtended (>3 months) 
treatment: suitable for 
patients with:
ï Idiopathic VTE1,2

ïPersistent risk factors for VTE

ÅActive cancer1ς4

ÅPrevious episodes of 
DVT/PE1,2

ÅKnown thrombophilic 
condition1

1. Kearon C et al, Chest 2016;149:315ς352; 2. Konstantinides S et al, Eur Heart J 2014;35:3033ς3069; 3. Mandala M et al, Ann Oncol 2011;22:vi85ςvi92; 
4. Lyman GH et al, J Clin Oncol 2015;33:654ς656



NOACsin treatment of CAT

LMWH Unstable, high 
bleedingrisk

Å E.g.  Acute leukemia, activeGI/UG lesion, 
oesophagus/ stomach, not resected

Å CrCl<30ml/min; LFT>3x ULN
Å Antiplatelet agent 
Å CNS neoplasm: primary metastatic

Å ECOG4, poor prognosis
Å Acute chemotherapy, sepsis, 

vomiting, mucositis; platelets
< 50,000 per µl

Å Post-surgery<2 weeks
Å DDI

NOAC Stable; low
bleedingrisk

Å Pancreaticcancer
Å Hepatic/renal cancer
Å Prostate cancer
Å Thyroidcancer
Å Lung/ovariancancer
Å Chronicleukaemia
Å Uterine/breastcancer
Å Melanoma

Å Preventive radiotherapy
Å ChronicChemotherapy
Å No activeanticancer

treatment, stabledisease

In patientswith high riskof bleedingLMWH are preferredover NOACsare controindicatedin case of 
malignantneoplasmsat high riskof bleeding. Expert Opinion.

LMWH vs NOAC: no permanentdecision!
Adjustmentto type/phaseod malignancyand treatment, patient situation:

Unstable, chemotherapy, vomiting, thrombocytopeniaΥ bh!/Ҧ [a²I
Stable, low riskfor complicationsand high QoLΥ [a²I Ҧ bh!/



ΧŜ ƭŀ ǇǊŜǾŜƴȊƛƻƴŜ ǇǊƛƳŀǊƛŀ ƴŜƭ ǇŀȊƛŜƴǘŜ 
oncologico ambulatoriale ad alto rischio?



Carrier M. et al. The New EnglandJournal of Medicine 2019



Study Period - Up to Day 180 On-treatment
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38.7% VTE events in 
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KhoranaA. et al. The New EnglandJournal of Medicine 2019





KHORANA Risk Score for VenousThromboembolism



Prevenzione Primaria in Pazienti ad alto rischio di TEV 
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Meccanismi patogenetici potenziali che collegano 
cancro e fibrillazione atriale

Cancro
EFFETTI DIRETTI 
TumoriCardiaci

Tumoridi organiadiacenti

INFIAMMAZIONE
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FIBRILLAZIONE 
ATRIALE
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MANIFESTAZIONI PARANEOPLASTICHE
Ipertiroidismo
Autoimmunità

SQUILIBRIO DEL SNA
Dolore, stress fisico, stress emozionale

COMORBIDITÀ CORRELATE AL CANCRO
Ipossia, disturbimetabolici,

Squilibriodeglielettroliti
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Farmakis, JACC 2014

TERAPIA MEDICA
Farmacichemioterapici, alte

dosidi steroidi, terapie
biologichea bersaglio, 

bifosfonati, altri





Mosarla RC et al. JACC 2019

Select Cancer Therapies Associated With Atrial 
Arrhythmias and Thrombotic Adverse Events



Alexandre J  et al, Pharmacology & Therapeutics 2018

Potential mechanisms involved in anticancer 
drug-induced atrial fibrillation



Ganatra S et al. 

άIbrutinib, a novel and potent Bruton tyrosine kinase inhibitor, is an effective and well-tolerated
treatmentfor a varietyof B-cell lymphomasandrefractorychroniclymphocyticleukemia(CLL).
Itsuseisassociatedwith an increasedincidenceof atrial fibrillation (AF), rangingfrom 4%to 16%.
Basedon 16 studiesincludedin our analysis,the incidenceof ibrutinib associatedAFwas 5.77 per 100
person-years.
Ibrutinib also inhibits platelet activation and decisionsregarding anticoagulation haveto be carefully
weighedagainstthis increasedriskof bleeding.έ





Melloni et al. EuropeanHeartJournal ςQualityof Care and ClinicalOutcomes2017

9749 pazienti:
- Cancro: 2318
- No cancro: 7431



J Gen Intern Med. 2007 Jul;22(7):997-1002



Theoptimal INR(2.0 to 3.0) levelwasachievedin only 12%of patients.

However, 1 year after cancer diagnosis, only OAT+patients with the target
therapeutic range of җ60% demonstrated better cumulative survival free of
compositeendpoint* thanh!¢ҍǇŀǘƛŜƴǘǎ(p =0.026).

Conclusion: Duringthe first yearafter the cancerdiagnosis,OATdid not improve the

composite end point because of poor INR control caused by cancer

treatment.

2168 consecutivenon-valvular AF patients with newly diagnosed
malignancies.

OAT: oral anticoagulant therapy  
*Major adverse cardiac events (MACEs) and major bleeding

Lee et al.



Steffel J et al. European Heart Journal 2018



Å1153 (5,5%) patients developedcancer(new diagnosisor recurrence
of remote cancer)with the most commonsitesGI,prostate and lung.

ÅEfficacyandsafetyof edoxabanvs. warfarinwere preserved.
Å In patients with cancer,edoxabanwas effective in the prevention of

stroke/systemicembolic event vs. warfarin and had a similar risk of
majorbleeding.





163 pts with active cancerand
Afib treated with rivaroxaban

CONCLUSIONS
The safety and efficacy of rivaroxabantreatment for nonvalvularAF in patients with
activecanceriscomparableto the resultsof ROCKET-AFstudyin the generalpopulation.



Rivaroxaban in Patients with 
NVAF and Active Cancer

Results

É 163patientswere includedbetween1 Jan2014and31 Mar 2016

É Efficacy

¶ stroke rates were similar to those reported in ROCKETAF (cumulativeincidenceof stroke
was1.4%in this cohort vs1.7%in the rivaroxabanarmof ROCKETAF)

¶ no systemicembolismepisodes

É Safety

¶ 1 year rate of major bleedingwas1.2%(lower than 3.6%found in the rivaroxabanarm of
ROCKETAF)

¶ no hemorrhagicstrokeepisodes

Laubeet al. AmJCardiol2017

Chronic phase: > 90 days of anticoagulation
Acute phase: < 90 days of anticoagulation





572 patients in NOAC: 140 (36.1%) dabigatran, 138 (35.6%) apixaban, and rivaroxaban 110 (28.3%) patients.

Å In 2,568 consecutive AF patients with newly diagnosed cancer, stroke/systemic
embolism(SE),majorbleeding,andall-causedeathwereanalyzed.

Å NOACshave significantly lower incidences of ischemic stroke/systemic embolism
(p<0.001), major bleeding(p<0.001), andall-causedeath (p<0.001) than warfarin.
Å Theincidenceof majorbleedingwasparticularlylower within 1 yearafter cancerdiagnosis
Å Theincidencesof all clinicaleventsweresignificantlylower in the NOACgroupvswarfaringroup

Atrial Fibrillation - Real life

KimK et al. KoreanCircJ. 2018



DOACs in cancer and AF

ShahS et al. Blood Advances2018 

MarketScandatabases,we identified 16096AFpatients (meanage,74 years)
initiating oral anticoagulantandbeingactivelytreated for cancer.



Algoritmo per la terapia antitrombotica nella 
fibrillazione atriale correlata al cancro

FIBRILLAZIONE ATRIALE CORRELATA AL CANCRO

Valutareil rischiodi sanguinamento: caratteristichecorrelate al cancro
e alle terapie oncologiche*, HAS-BLED score,

valutare il rischiotromboembolico: CHA2DS2-VASc score

Assenza di caratteristiche
di alto rischio di sanguinamento

Caratteristiche
di alto rischio di sanguinamento

CHA2DS2-±!{Ŏ җ н 
e HAS-BLED < 3

CHA2DS2-VASc = 0 
e HAS-BLED > 3

Nessunaterapia
antitrombotica

Terapia
antitrombotica

Terapia
antitrombotica

opzionale**

*Tumoreintracranico,neoplasieematologichecondifetti della coagulazione,trombocitopenia indotta dalla terapia,
grave malattia epatica metastatica, terapie oncologichea rischio di sanguinamento. **La terapia antitrombotica
può essereconsiderata in alcuni cancri associatiad alto rischio tromboembolico (ad esempio pancreas,ovaie,
polmone, fegato) o a terapie oncologiche (ad esempio cisplatino, gemcitabina, 5-fluorouracile, eritropoietina,
fattori di crescitadei granulociti)



289 pazienti con cancro su
2304in trattamento conNAO

Major bleeding events in cancer and non-cancer patients



Proposed algorithm 

for Ibrutinib-

associated AF 

management

Ganatra S. et al. JACC 2018 



Proposed algorithm 

for patients with 

pre-existing AF 

who require 

Ibrutinib

Ganatra S. et al. JACC 2018 



Tabella 36. Criteri di utilizzo dei NAO nei pazienti oncologici



CitocromoP450 e GlicoproteinaP

Dabigatran1 Rivaroxaban2,

3 Apixaban4 Edoxaban5ï8

Target
IIa

(thrombin)
Xa Xa Xa

Bioavailability, % 3ï7 100 with food 50 62

Hours to Cmax 1ï3 2ï4 3ï4 1ï2

Half-life, h 12ï17 5ï13 12 10-14

Renal clearance, % 80 33 27 35-50*

Transporters P-gp P-gp P-gp P-gp

CYP-metabolism, % No
Yes 

(moderate)

Yes 

(moderate)

Minimal 

(<4%)

Protein binding, % 35 92ï95 87 40ï59

Dosing regimen BID OD/BID BID OD
1.Pradaxa [package insert]. Ridgefield, CT: BoehringerIngelheimPharmaceuticals, Inc. 2013

2. Xarelto [package insert]. Titusville, NJ: Janssen Pharmaceuticals, Inc. 2011
3. Weinz et al. Drug Dispos Metab 2009;37:1056ς1064 

4. ELIQUIS Summary of Product Characteristics. Bristol Myers Squibb/Pfizer EEIG, UK 
5. Matsushima et al. Am AssocPharm Sci2011; abstract; 6. Ogata et al. J ClinPharmacol2010;50:743ς753

7. Mendellet al. Am J CardiovascDrugs 2013;13:331ς342; 8. Bathalaet al. Drug MetabDispos2012;40:2250ς2255
8. Heidbuchelet al. EHRA Practical  Guidelines; Europace2015

CYP, cytochrome P450; P-gp, P-glycoprotein
*absorbeddose



DrugςDrug Interactions

Å NOACs and warfarin are substrates of key metabolic and transport 
pathways

Å Some DDIs are well documented; clinical relevance of many potential 
DDIs is unknown

Anticoagulant CYP3A4
(metabolic)

P-gp
(transport)

Other CYP-metabolizing enzymes 
(2C9, 2C19, 2C8, 2C18, 1A2)

LMWH1 No No No

VKA2 Major No/minor All (major: CYP2C9)

Apixaban3 Major Major Minor: 1A2, 2C8, 2C9, 2C19

Edoxaban4 Minor Major No

Rivaroxaban5 Major Major No

Dabigatran6 No Moderate* No

Anticoagulants as substrates for major pathways

*Dabigatran is contra-indicated with quinidine
1. Lovenox (enoxaparin sodium injection) Prescribing Information. 2009; 2. Coumadin (warfarin sodium) Prescribing Information. 2011; 3. Eliquis (apixaban) Prescribing 
Information. 2019; 4. Savaysa(edoxaban) Prescribing Information. 2015;  5. Xarelto (rivaroxaban) Prescribing Information. 2019; 6. Pradxa(dabigatran etexilate mesylate) 
Prescribing Information. 2018.



Mosarla RC et al. JACC 2019

Anticipated Drug-Drug Interaction Between Common 
Anticancer Drug Classes and DOACs



Common drug-drug interactions with direct factor 
Xa inhibitors

Carrier et al, Curr Oncol 2018



Interazioni con i farmaci concomitanti forti inibitori e induttori 
della glicoproteina P e del citocromo P450 3A4

Steffel J et al. European Heart Journal 2018



Anticipated effects of common anticancer drugs on non-
vitamin K antagonist oral anticoagulants plasma levels

Steffel J et al. European Heart Journal 2018



Steffel J et al. European Heart Journal 2018

Anticipated effects of common anticancer drugs on non-
vitamin K antagonist oral anticoagulants plasma levels



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Anticoagulationof cancerpatientswith non- valvularatrial fibrillation
receivingchemotherapy: guidancefrom the SSC of the ISTH

GuidanceStatements

ÅWe recommendedindividualized anticoagulation regimensafter shared
decision-makingwith patients, basedwhereverpossibleon risk of stroke,
bleedingandpatientsvalues.

ÅIn cancerpatients on chemotherapywith newly diagnosedNVAF, with
exception of patients with luminal gastrointestinal cancers with no
surgery or patients with active gastrointestinal mucosal abnormalities
suchasduodenalulcers, gastritis, esophagitisor colitiswe suggestthe use
of a DOACover a VKAor LMWHas anticoagulanttherapy if no clinically
relevantdrug-to-druginteractionsareexpected

DellucA et al, JTrombHaemost2019



ÅIn cancerpatientswith NVAF alreadyon an anticoagulantregimen
beforestartingchemotherapy, we recommendedcontinuingthe 
sameanticoagulationregimenunlessthere are clinicallyrelevant
drug-to-druginteraction

a) In cancerpatientson chemotherapieswith clinicallyrelevant
VKA interactions, we suggestconsideringa DOAC if no 
additionaldrug-druginteractionwith DOAC or closemonitoring
of VKA ( target INR between2 and 3)

b) In cancerpatientson chemotherapiesunableto tolerate an oral
route of admininistration(e.g. nausea and vomiting), we
suggestthe use of parenteralanticoagulationwith therapeutic
dosingof LMWH with resumptionof oral anticoagulationas
soonaspossible.

DellucA et al, JTrombHaemost2019

Anticoagulationof cancerpatientswith non- valvularatrial fibrillation
receivingchemotherapy: guidancefrom the SSC of the ISTH

Guidance Statements



Anticoagulationof cancerpatientswith non-
valvularatrial fibrillation receivingchemotherapy: 

guidancefrom the SSC of the ISTH

ÅDOACsare a more practicalalternative to warfarin, with comparable
clinicalefficacyand safety

ÅRapidonset (1-2 hours) and shorter half-life of DOACs(6-12 hours) 
comparedwith warfarin (40 hours) offer additional practical
advantagesover VKAsin cancerpatientswho undergofrequent
medicationchangesand invasive procedures.

ÅAsfor cancer-associatedVTE, carefullyconsider:

Bleedingrisks(e.g. tumor type)

(Clinicallyrevelant) drug-drug interactions

Thrombocytopenia(< 50 x 109 L-1)

Renaland hepaticfunction

Patientspreferencesand values

ÅAnticoagulanttherapy regularlyreassessedasǇŀǘƛŜƴǘΩǎcancerstatus 
and management changeover time



QUALE NAO t¦hΩ {h{¢L¢¦Lw9 L[ ²!wC!wLb 9 [Ω9t!wLb! 
NELLA FIBRILLAZIONE ATRIALE E NEL TROMBOEMBOLISMO 

VENOSO NEL PAZIENTE NEOPLASTICO?

Å¢ǊŀǘǘŀƳŜƴǘƻ ŘŜƭ ¢ǊƻƳōƻŜƳōƻƭƛǎƳƻ ±Ŝƴƻǎƻ Ŝ ŘŜƭƭΩ9Ƴōƻƭƛŀ tƻƭƳƻƴŀǊŜ Υ

-Edoxabane Rivaroxaban(trials randomizzati)

ÅPrevenzione ŘŜƭ ¢ǊƻƳōƻŜƳōƻƭƛǎƳƻ ±Ŝƴƻǎƻ Ŝ ŘŜƭƭΩ9Ƴōƻƭƛŀ tƻƭƳƻƴŀǊŜ ƴŜƭ 
paziente ambulatoriale ad alto rischio:

-iniziali evidenze per Apixabane Rivaroxaban(trials 
randomizzati)

ÅFibrillazione Atriale:

-assenza di trials randomizzati

-ƭŜ ƭƛƴŜŜ  ƎǳƛŘŀ 9Iw! Ƙŀƴƴƻ ŀǇŜǊǘƻ ŀƭƭΩǳǘƛƭƛȊȊƻ Řƛ tutti i NAO




