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THROMBOSIS IN CANCER PATIENTS

• Cancer patients with thrombosis are at increased 
risk  of recurrent VTE compared with non-cancer 
patients

• Cancer patients with thrombosis are at increased 
risk of anticoagulant-associated bleeding compared 
with non-cancer patients

• Many cancer patients have a compromised quality 
of  life, and the occurrence of thrombosis has an 
additional negative impact on quality of life
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Health consequences of CATHealth consequences of CAT

•• The risk for recurrent VTE and death (from any cause) is The risk for recurrent VTE and death (from any cause) is 
at least 3 times higher in cancer patients with VTE than at least 3 times higher in cancer patients with VTE than 
in patients with VTE but no cancerin patients with VTE but no cancer

•• One in 7 hospitalized cancer patients die from PEOne in 7 hospitalized cancer patients die from PE
•• Cancer patients who undergo abdominal surgery have 2 Cancer patients who undergo abdominal surgery have 2 

times the risk for postoperative lower extremity DVT and times the risk for postoperative lower extremity DVT and 
4 times the risk for fatal postoperative PE, compared 4 times the risk for fatal postoperative PE, compared 
with surgical patients without cancerwith surgical patients without cancer

•• The cancer increases the risk of VTE (4The cancer increases the risk of VTE (4--6 fold)6 fold)

1. Paolo Prandoni et al., Recurrent Thromboembolism in CancerPatients: Incidence and Risk Factors, 
SEMINARS IN THROMBOSIS AND HEMOSTASIS/VOLUME 29, SUPPLEMENT 1 2003
2. Kakkar AK, Levine M et al, Venous thrombosis in cancer patients: insights from the FRONTLINE Survey. Oncologist. 2003;8:381-388 
3. Kakkar VV et al, Deep vein thrombosis of the leg: Is there a ‘high risk’ group? Am J Surg 1970;120: 527–530.
3. Kakkar AK et al, Prevention of venous thromboembolism in cancer patients. Semin Thromb Haemost 1999;25:239–243.
3. Gallus AS et al, Prevention of post-operative deep leg vein thrombosis in patients with cancer. Thromb Haemost 1997;78:126–132.
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VirchowVirchow’’ss triadtriad
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Blood flow abnormalitiesBlood flow abnormalities

•• Venous stasis increases the risk of VTE byVenous stasis increases the risk of VTE by
–– Reducing the dilution and clearance of factors Reducing the dilution and clearance of factors 

that lead to coagulationthat lead to coagulation
–– Limiting the presence of substances that Limiting the presence of substances that 

inhibit coagulationinhibit coagulation
•• Causes of venous stasis in cancer patientsCauses of venous stasis in cancer patients

–– Lack of activityLack of activity
–– Compression of a veinCompression of a vein
–– Increased blood viscosityIncreased blood viscosity



66

Blood vessel injuryBlood vessel injury

•• When a blood vessel is injured, a blood clot When a blood vessel is injured, a blood clot 
(thrombus) forms as a protective mechanism to (thrombus) forms as a protective mechanism to 
slow blood lossslow blood loss

•• Causes of blood vessel injury in cancer patientsCauses of blood vessel injury in cancer patients
–– SurgerySurgery
–– Central venous cathetersCentral venous catheters
–– Chemotherapy agentsChemotherapy agents
–– Invasion of cancer cells into the blood vesselInvasion of cancer cells into the blood vessel
–– Secretions from the tumor that affect blood Secretions from the tumor that affect blood 

vessel permeabilityvessel permeability
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HypercoagulableHypercoagulable statestate

•• HypercoagulableHypercoagulable state : changes in the blood that state : changes in the blood that 
promote coagulationpromote coagulation

•• Cancer patients are prone to a Cancer patients are prone to a hypercoagulablehypercoagulable state due state due 
to :to :
–– Secretion of Secretion of procoagulantprocoagulant factors by tumor cellsfactors by tumor cells
–– Release of Release of procoagulantprocoagulant factors from tumor cells factors from tumor cells 

damaged by cancer treatmentdamaged by cancer treatment
–– Chemotherapy or hormone therapy that leads to a Chemotherapy or hormone therapy that leads to a 

decrease in naturally occurring anticoagulantsdecrease in naturally occurring anticoagulants
–– Increased activation and aggregation of plateletsIncreased activation and aggregation of platelets
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VTE and Cancer Patients (5) : VTE and Cancer Patients (5) : HemostaticHemostatic
Abnormalities in Patients with CancerAbnormalities in Patients with Cancer

1. Lip GYH, Chin BSP, Blann AD. Cancer and the prothrombotic state. Lancet Oncol 2002;3:27-34 
2. Mousa SA. Anticoagulants in thrombosis and cancer: the missing link. Semin Thromb Hemost 2002;28:45-52.
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VTE : VTE : risks of VTE in cancer patientsrisks of VTE in cancer patients

Berqvist, 11th international symposium, Barcelona 2004
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Risk factors for CATRisk factors for CAT

Brain Tumor

Lung Tumor

Pancreatic Tumor

Ovarian Tumor

•• Type of cancer. Tumors of the brain, lung, Type of cancer. Tumors of the brain, lung, 
pancreas, and ovary are strongly associated with pancreas, and ovary are strongly associated with 
CATCAT
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VTE Risk factors associated with cancer VTE Risk factors associated with cancer 
therapiestherapies

Cancer surgery 20-40 %

Central venous catheter 3-21 %

Immobilization 14 %

Chemotherapy 8-10 %

Hormonal treatment 2 %

Hillen Ann of Oncol 2000
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Impact of VTE on survival for cancer Impact of VTE on survival for cancer 
patientspatients

Sorensen et al., 2000
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OPTIMISING TREATMENT OF VTE IN THE 
CANCER PATIENT

↓ Recurrent  VTE

Treatment       ▬► ↓ Bleeding

↑ Quality of life
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HHééparine    parine    VSVS HHééparine de basparine de bas
poids molpoids molééculaireculaire
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MMéécanisme responsable des avantages canisme responsable des avantages 
pharmacocinpharmacocinéétiques de ltiques de l’’HHééparine deparine de
bas poids molbas poids molééculaire sur lculaire sur l’’HHééparineparine

MMÉÉCANISMECANISME

•• Se lie moins aux Se lie moins aux 
protprotééines plasmatiques ines plasmatiques 
sséécrcrééttéées par les es par les 
plaquettes activplaquettes activéées et les es et les 
cellules endothcellules endothéélialesliales

•• Se lie moins Se lie moins àà
ll’’endothendothééliumlium

•• Se lie moins aux Se lie moins aux 
macrophagesmacrophages

AVANTAGE

•• Meilleure rMeilleure rééponse ponse 
anticoagulanteanticoagulante

•• Meilleure disponibilitMeilleure disponibilitéé àà
petite dosepetite dose

•• MMéétabolisme + excrtabolisme + excréétion tion 
indindéépendante de la dose pendante de la dose 
et et ½½ vie + longuevie + longue
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MMéécanisme responsable des avantages canisme responsable des avantages 
biologiques de lbiologiques de l’’HHééparine deparine de

bas poids molbas poids molééculaire sur lculaire sur l’’HHééparineparine
AVANTAGE

• Plus faible incidence de 
thrombopénie reliée à
l’Héparine

• Plus faible incidence 
d’ostéoporose induite par 
l’Héparine.

MÉCANISME

• Moins d’activation de 
plaquettes et de sécrétion 
de PF4; moins d’affinité
pour le PF4, ce qui 
résulte en moins de 
complexe Héparine/PF4

• Moins d’affinité pour les 
ostéoclastes.
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LMWH   LMWH   VSVS AnticoagulationAnticoagulation
oraleorale
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ORAL ANTICOAGULANT THERAPY IN 
CANCER PATIENTS

Warfarin therapy is complicated

• It is difficult to maintain tight therapeutic control 
(anorexia, vomiting, and drug interactions)

• There are frequent interruptions for 
thrombocytopenia  and procedures

• Venous access is difficult

• There is increased risk of recurrence and 
bleeding
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STUDY QUESTIONSTUDY QUESTION

IsIs longlong--termterm LMWH LMWH therapytherapy more effective more effective andand
safersafer thanthan oral anticoagulant oral anticoagulant therapytherapy in in treatingtreating
cancer patients cancer patients withwith VTE?VTE?
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CLOT  TRIALCLOT  TRIAL

RandomizedRandomized comparisoncomparison ofof LMWH LMWH vs.vs. oral oral 
anticoagulant anticoagulant therapytherapy for for longlong--termterm
anticoagulationanticoagulation in cancer patients in cancer patients withwith VTEVTE

New Engl J Med 2003;349:146-53.
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CLOT  TRIALCLOT  TRIAL

New Engl J Med 2003;349:146-53.

Month 1: Dalteparin 200 
IU/kg
Month 2-6: 75-80% of
full-dose

Dalteparin 200 IU/kg SC 
once-daily

LMWH

Warfarin or 
acenocoumarol
(target INR 2.5)

Dalteparin 200 IU/kg SC 
once-daily

VKA

Long-term therapy
(6 months)

Initial Treatment
(5-7 days)

Group
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STUDY POPULATION

Inclusion criteria

• Objectively documented, symptomatic proximal 
DVT and/or PE

• Active cancer
- Cancer diagnosis within past 6 months
- Recurrent or metastatic malignancy
- Received cancer treatment within past 6 months

• 16 years or older
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BASELINE CHARACTERISTICS
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150150
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179179
6262
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235235
103103

8080
135135
118 118 

FemaleFemale gendergender
Age, Age, meanmean ((yearsyears))
OutOut--patientpatient
QualifyingQualifying VTEVTE
DVT DVT onlyonly
PE  PE  ±± DVTDVT
ECOG scoreECOG score

00
11
22

OACOAC
n = 338n = 338

LMWHLMWH
n = 338n = 338
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BASELINE CHARACTERISTICS

308
33
43

232

30
259
40
36

298
36
39

223

40
266
46
39

Solid tumour
No evidence
Localised
Metastatic

Haematological malignancy
Cancer treatment
Central venous catheter
Previous VTE

OAC
n = 338

LMWH
n = 338
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CANCER SITES

54
49
50
41
30
16
13
87

54
59
40
35
38
13
14
87

Colorectal
Breast
Lung
Genitourinary
Gynaecological
Pancreas
Brain
Other

OAC
n = 338

LMWH
n = 338
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RECURRENT VTE

53
37
9
7

27
14
8
5

Total VTE
DVT
Non-fatal PE
Fatal PE

OAC
n = 336

LMWH
n = 336
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CLOT  TRIALCLOT  TRIAL

VKA
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CLOT  TRIALCLOT  TRIAL

0.093

0.27

P*

62 (18.5)46 (13.6)Any
bleeding

12 (3.6)19 (5.6)Major 
bleeding

VKA n=335 
(%)

LMWH 
n=338 (%)

Event

* Fisher’s exact test
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SITES OF MAJOR BLEEDS

0

2
2
0
4
2
2

1

1
1
1
5
5
5

Fatal
Critical sites:

Intracranial
Retroperitoneal
Pericardial

Gastrointestinal
Genitourinary
Other

OAC
n = 335

LMWH
n = 338
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CLOT  TRIALCLOT  TRIAL
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CLOT  TRIALCLOT  TRIAL -- CONCLUSIONSCONCLUSIONS

In cancer patients In cancer patients withwith acute VTE:acute VTE:

•• LongLong--termterm dalteparindalteparin therapytherapy substantiallysubstantially
reducedreduced thethe riskrisk ofof symptomaticsymptomatic, , recurrentrecurrent
VTE VTE comparedcompared withwith VKA VKA therapytherapy

•• LongLong--termterm dalteparindalteparin therapytherapy waswas notnot
associatedassociated withwith an an increaseincrease in in bleedingbleeding

•• No No differencedifference in in mortalitymortality waswas detecteddetected
betweenbetween dalteparindalteparin andand VKA VKA therapytherapy
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•• ~30% of patients treated with heparin followed ~30% of patients treated with heparin followed 
by warfarin experience recurrent VTE or major  by warfarin experience recurrent VTE or major  
bleeding despite warfarin therapybleeding despite warfarin therapy

•• MonotherapyMonotherapy with with DalteparinDalteparin is more effective is more effective 
than warfarin therapy for secondary prophylaxisthan warfarin therapy for secondary prophylaxis

CLOT  TRIALCLOT  TRIAL –– CONCLUSIONSCONCLUSIONS
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LMWH   LMWH   VSVS FondaparinuxFondaparinux
(Anti(Anti--X A)X A)
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FondaparinuxFondaparinux

AntiAnti--X AX A -- penta saccharide synthpenta saccharide synthéétiquetique

AvantageAvantage -- ½½ vie + vie + longuelongue
-- pas de pas de thrombopthrombopéénienie ouou trtrèèss

trtrèèss rarerare

DDéésavantagesavantage -- non neutralisnon neutraliséé par sulfate depar sulfate de
protamineprotamine

-- ss’’accumule en accumule en insuffinsuff. r. réénalenale
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PrPrééventionvention

•• LMWHLMWH << FondaparinuxFondaparinux

TraitementTraitement

•• LMWHLMWH == FondaparinuxFondaparinux



4141

IdraparinuxIdraparinux

•• AntiAnti--X AX A

•• S/C   1 sem.S/C   1 sem.

•• Antidote Antidote –– BioavidineBioavidine

•• Le problLe problèème me ……
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AntiAnti--X A par voie oraleX A par voie orale

•• 18 mol18 moléécules dans le pipelinecules dans le pipeline

prprééventionvention
•• Semble aussi efficace Semble aussi efficace 

traitementtraitement

•• XimelagatranXimelagatran retirretiréé du marchdu marchéé
ToxicitToxicitéé hhéépatiquepatique
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RRÉÉSUMSUMÉÉ

•• HHééparine de bas poids molparine de bas poids molééculaire bientôtculaire bientôt

le le «« standard of carestandard of care »» des thromboses des thromboses 

associassociéées au cancer.es au cancer.
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77ee confconféérencerence de consensus de de consensus de ll’’ACCPACCP sursur
le le traitementtraitement antithrombotique, 2004antithrombotique, 2004

Recommandations pour le traitement initial de la TEV1

Patients Patients atteintsatteints ouou non de cancernon de cancer

•• Pour les patients qui Pour les patients qui ontont uneune TVP TVP objectivobjectivééee, on , on recommanderecommande
dd’’administreradministrer uneune HFPM par HFPM par voievoie s.cs.c. . ouou uneune HNF par HNF par voievoie i.vi.v. . ouou
par par voievoie s.cs.c. pour le . pour le traitementtraitement àà court court termeterme [grade 1A].[grade 1A].

•• Pour les patients qui Pour les patients qui ontont uneune EP non massive EP non massive objectivobjectivééee, on , on 
recommanderecommande dd’’administreradministrer uneune HFPM par HFPM par voievoie s.cs.c. . ouou uneune HNF par HNF par 
voievoie i.vi.v. pour le . pour le traitementtraitement àà court court termeterme [grade 1A].[grade 1A].

TVP = thrombose veineuse profonde
HFPM = héparine de faible poids moléculaire
EP = embolie pulmonaire
TEV = thromboembolie veineuse
HNF = héparine non fractionnée
i.v. = intraveineuse
s.c. = sous-cutanée1. Buller HR et al. Chest 2004.
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77ee confconféérencerence de consensus de de consensus de ll’’ACCPACCP sursur le le 
traitementtraitement antithrombotiqueantithrombotique (suite)(suite)

RRecommandations pour le traitement prolongé de la TEV1

Patients non atteints de cancerPatients non atteints de cancer

•• Pour les patients ayant un Pour les patients ayant un 
11erer éépisode de TVP attribuable pisode de TVP attribuable àà un un 
facteur de risque transitoire, on facteur de risque transitoire, on 
recommande drecommande d’’administrer un antiadministrer un anti--
vit. K pendant 3 mois [grade 1A]vit. K pendant 3 mois [grade 1A]

•• Pour les patients ayant un             Pour les patients ayant un             
11erer éépisode dpisode d’’EP attribuable EP attribuable àà un un 
facteur de risque transitoire, on facteur de risque transitoire, on 
recommande drecommande d’’administrer un antiadministrer un anti--
vit. K pendant au moins vit. K pendant au moins 
3 mois [grade 1A]3 mois [grade 1A]

Patients Patients atteintsatteints de cancerde cancer

•• Chez la plupart des patients ayant Chez la plupart des patients ayant 
une TVP et un cancer, on une TVP et un cancer, on 
recommande drecommande d’’administrer une HFPM administrer une HFPM 
au moins pendant les 3 au moins pendant les 3 àà 6 6 
premiers mois dpremiers mois d’’un traitement de un traitement de 
longue durlongue durééee [grade 1A][grade 1A]

•• Chez la plupart des patients ayant Chez la plupart des patients ayant 
une EP et un cancer, on une EP et un cancer, on 
recommande drecommande d’’administrer une HFPM administrer une HFPM 
au moins pendant les 3 au moins pendant les 3 àà 6 6 
premiers mois dpremiers mois d’’un traitement de un traitement de 
longue durlongue duréée [grade 1A]e [grade 1A]

TVP = thrombose veineuse profonde
HFPM = héparine de faible poids moléculaire
EP = embolie pulmonaire
TEV = thromboembolie veineuse
HNF = héparine non fractionnée
i.v. = intraveineuse
s.c. = sous-cutanée
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TRAITEMENTTRAITEMENT

I.D.I.D. B.I.DB.I.D..

EnoxaparineEnoxaparine 150 150 µµi/kg/Ji/kg/J 100 100 µµi/kg/B.I.D.i/kg/B.I.D.
LovenoxLovenox

DaltDaltééparineparine 200 200 µµi/kg/J i/kg/J 100 100 µµi/kg/B.I.D.i/kg/B.I.D.
FragminFragmin

TinzaparineTinzaparine 175 175 µµi/kg/Ji/kg/J
InnohepInnohep
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Dosage HDosage Hééparineparine
de bas poids molde bas poids molééculaireculaire

par dosage Antipar dosage Anti--X AX A

•• 4 heures post4 heures post--injectioninjection

•• Dose thDose théérapeutique 0,5 rapeutique 0,5 µµ/ml /ml àà 1,3 1,3 µµ/ml /ml 
dd’’activitactivitéé antianti--X AX A
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Combien de temps?Combien de temps?

•• Aussi longtemps que la maladie est active ou en Aussi longtemps que la maladie est active ou en 
traitement de chimiothtraitement de chimiothéérapie.rapie.
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