
 
 Cancer Associated Thrombosis 

Approach to VTE recurrence 

http://anticoag-pass-s2d.fr/ 

Isabelle Mahé 
Hôpital Louis Mourier 

Service de Médecine Interne 
APHP-Université Paris 7 

EA REMES 7334-UMR 1140 
France 

 
 
 
 
 
  



Déclaration de Relations Professionnelles 
Disclosure Statement of Financial Interest 

n  Grant/Research Support 
n  Consulting Fees/Honoraria 

n  Bayer, BMS-Pfizer, Leo Pharma 

I currently have, or have had over the last two years, an affiliation or financial interests or 
interests of any order with a company or I receive compensation or fees or research grants 
with a commercial company : 

Affiliation/Financial Relationship Company 

J'ai actuellement, ou j'ai eu au cours des deux dernières années, une affiliation ou des 
intérêts financiers ou intérêts de tout ordre avec une société commerciale ou je reçois une 
rémunération ou des redevances ou des octrois de recherche d'une société commerciale : 



Cancer associated thrombosis 
Initial treatment (first 6 months) 
 



Patients with CAT : anticoagulant therapy 
Studies comparing LMWH to VKA 



Posch F. et al. Thromb Res 2015. 

Dalteparin 200 and 150 UI/kg 
Tinzaparin 175 UI/kg 
Enoxaparin 1.5 mg/kg 

 
 
 

Patients with CAT  
Studies comparing LMWH to VKA 
3-6 months 



HOKUSAI Cancer : VTE recurrences and MB 

Tendency to a better efficacy  
edoxaban vs dalteparin (p=0,09) 

Significant increase of MB 
edoxaban vs dalteparin (p=0,04) 

Raskob GE, NEJM 2018 



Louzada, Blood Coag Fibrinol 2011, 
Louzada, Circulation 2012 

Derivation study : a retrospective cohort - 543 patients with cancer  

Validation study : 2 RCT comparing LWMH to VKA  - 819 patients VTE+cancer 

Clinical prediction rule for risk stratification of recurrent 
VTE 

NOT CONFIRMED IN PROSPECTIVE STUDIES 
Van Es, Thromb Res 2018  



Khorana A, JCO 2016 

P-Sel at baseline : 4-fold higher risk in patients with high levels 
   HR 4.0 (95% CI, 1.114) 

Van Es N, Thromb Res 2018 



Cancer associated thrombosis 
Extended treatment (beyond 6 months):  
 
an important and increasing unmet need 
 



Cancer  An increasing incidence  
  A longer survival 

Siegel R,CA Cancer J Clin 2018 

2006-2015 
Deaths:   -1.5%/y 
Cancer-related death : -26% 
(2 3787600 prevented events) 



Patients with CAT, alive after 6 months 
 

  

Walker AJ, Eur J Cancer 2013 
Timp, Blood 2013 

A frequent situation Treatment options 

-STOP or not to stop? 
 
-How long to treat? 
 
-Which drug ? VKA, LMWH, DOACs 
 
-Which dosage? 
 
 



Patient with CAT : treatment duration? 

Farge, Lancet Hematol 2016 

Kearon, Chest 2016 

Konstantidines, Eur H J 2014 

ACCP 
2016 

ISTH 
update2
016 

ESC 
2014 



Active cancer: a time-related risk of VTE rec and MB  

•  Active cancer and newly diagnosed VTE (49,1% DVT, 38,9% PE, 12% both) 
•  Dalteparin 200 IU/kg daily SC for 1 month, followed by 150 IU/kg daily for the subsequent 11 months 
•  334 patients: 55.4% 6 months; 33% 12 months 
•  92% of the patients had solid tumors: lung (16.8%), breast (9.3%), or pancreas (9.3%) 
 
PRIMARY AIM : safety of dalteparin between 6-12 months in CAT 

Kakkar, ISTH 2013 
Francis, JTH 2015 

5.7% M1, 3.4% pt-month M2-6, 4.1% pt-month M7-12 

10.2% 11.1% 

116 deaths (4 recurrent VTE, 2 MB)  

3.6% M1, 1.1% pt-month M2-6, 0.7% pt-month M7-12 



CAT treatment beyond 6 months :  
Heterogeneity, individual benefit to risk ratio    

•  No clinical trial available 

•  Hypothesis : identify factors predictive for the risk of recurrence 
and bleeding 

•  Perspective : decide the treatment according to the risk of 
recurrence and the risk of bleeding 

 

•  The question is not : which treatment? 

•  The question is : which treatment for which patient?  
  



Cancer associated thrombosis beyond 6 months:  
 
Criteria to take into account to predict the risk of 
recurrence :  

  
 -Residual thrombus   
 -Cancer activity 
 -Site of cancer 
  



Residual thrombus : DACUS Study 

Napolitano M, J Clin Oncol 2014 



Kearon C, JTH 2016 

Active cancer : Definition  

CAT is considered as a VTE provoked by a persistent risk factor 



Active cancer and risk of recurrence 

Cohen A, Thromb Haemost 2016 

Source population: all patients in the UK Clinical Practice 
Research Datalink between 2001 and 2011 

 
Active cancer associated VTE: cancer-related clinical 

DG or therapy within the 90 days before or after a VTE 



Active cancer : a higher risk of VTE recurrence 

Population-based cohort study, Olmsted Count, Minnesota, 3385 patients with active cancer-related 
incident VTE from 1966-2000 who survived 1 day or longer, VTE recurrence, bleeding on ACG 
therapy, survival, Active cancer in the 3 months before or after the VTE event 

Chee CE, Blood 2014 

-Cumulative recurrence rate at 1 year: 27% vs.10%; P<0.001 
-Median time of the recurrence : 92 d (IQR 26-751) 
-90-day mortality : 67% vs. 37%, P≤0.001) 



Predictors of venous thromboembolism recurrence and 
bleeding among active cancer patients 

Chee CE, Blood 2014 

Population-based cohort study, Olmsted Count, Minnesota, 3385 patients with active cancer-related incident 
VTE from 1966-2000 who survived 1 day or longer, VTE recurrence, bleeding on ACG therapy, survival, 
Predictors Cox proportional hazards modelling, Active cancer in the 3 months before or after the VTE event, 

Cumulative incidence of major bleeding at 1 year: 4,7%  
Cumulative incidence of total bleeding at 1 year: 8,5%  
50% of bleedings occurred within the first 7 days of treatment 
 



Independent predictors of VTE recurrence among patients 
with active cancer 

Chee CE, Blood 2014 Recurrent VTE increased the HR of death: adjusted HR 2,7 
38%:	tt	failure	at	the	time	of	recurrence	



Cumulative incidence of first VTE recurrence among 
residents with cancer-associated VTE and 1 or more 

predictor of VTE recurrence

Chee CE, Blood 2014 

Patients with 1 or more predictors of 
recurrence:  
HR 3,02 95% CI 2,43-3,76, P<0.001.  



Van der Hulle, Chest 2016 

Active cancer : anticoagulant interruption? 



Cancer associated thrombosis  
Extended treatment (beyond 6 months):  
 
Site of cancer : impact  
-on the risk of recurrence and  
-on the risk of bleeding 



BREAST CANCER 

PROSTATE CANCER COLORECTAL CANCER 

N=938 

N=629 N=1189 

International RIETE Registry  
 
-3947 patients with CAT,  
-55% at metastatic stage 
-On anticoagulant treatment 

Mahé I, Am J Med 2017 



BREAST CANCER 

PROSTATE CANCER COLORECTAL CANCER 

N=938 

N=629 N=1189 

Registre International RIETE 
 
3947 patients avec MTEV et cancer,  
55% métastatiques 
Sous traitement anticoagulant  

Mahé I, Am J Med 2017 

LUNG CANCER N=1191 



Cancer associated thrombosis  
Extended treatment (beyond 6 months):  
 
 
-No clinical trial 
-A significant of VTE recurrence and bleeding 
 
Interest of scores to predict the risk of VTE recurrence 
and the risk of bleeding? 



Risk factors for predicting the risk of VTE recurrence 

Lee A, Blood 2017 



Lee A, Blood 2017 

Risk factors for predicting the risk of MB 



Conclusion: what we have to do 

n  In patients with active cancer 

¨  Criteria for choosing the regimen have to be tested prospectively 

¨  Patients profile have to be proposed using risk factors for VTE 
recurrence and for bleeding 

n  Related to the site of cancer 
n  Related to the VTE disease 
n  Related to the patient 

¨  Anticoagulant strategies have to be individualized  



APIxaban	Cancer	Associated	Thrombosis	
French	ISR	–	Mul<center-	Double	blind	Trial	–	Long	Term	VTE	TT	

LMWH/SOC/ 
apixaban 

 Period	2	
12	months		

Apixaban	5mg	BID 

Apixaban	2.5mg	BID 

	
STEERING	COMITTEE:		Isabelle	Mahé,	Guy	Meyer,	Silvy	Laporte	(	INN0VTE,	FCRIN,	France) 		
	

31	

Target	Popula<on	 Ac<ve	cancer	subjects	with	symptoma<c	or	incidental	proximal	DVT	and/or	PE	already	
treated	by	a	LMWH/SOC/apixaban	

#	Pa<ents/#	Arms	 750/Arm	
Dosing	 Apixaban	5mg	BID	vs	Apixaban	2;5	mg	BID	

Study	drug/Comparator	 Apixaban	

Treatment	dura<on	 12	months	

Primary/secondary	endpoints	 Adjudicated	Symptoma<c	proximal	DVT	and/or	Symptoma<c	PE		or	incidental		PE	
Adjudicated	bleeding	(major	or	clinically	relevant	non-major)	

Sta<s<c	

-efficacy	:	non-inferiority	with	an	es4mated	incidence	of	VTE	recurrences	of	4%	in	the	control	
group	and	an	es4mated	rela4ve	risk	of	1	and	a	non-inferiority	margin	of	1.75	and	then	
-safety	:	superiority	with	an	es4mated	incidence	of		MB+CRNMB	of	6%	in	the	control	group	
and	an	es4mated	risk	reduc4on	of	50%	in	the	2.5mg	bid	as	compared	with	the	5mg	bid	
(alpha	5%,		beta	20%)	

Study	regions	 Europe	

Ac<ve	cancer	
subjects	with	
symptoma<c	
or	incidental	
proximal	DVT	
and/or	PE	

R
an

do
m

iz
at

io
n 

1:
1 

 Period	1	
6	months		 +Primary	endpoint	at	12	Months	

Symptoma<c	proximal	DVT	and/or	
Symptoma<c	PE		or	incidental		PE	
+Secondary	endpoint	at	12	Months	
MB	and	CRNMB	



Ac<ve	cancer:	a	#me-related	risk	of	VTE	rec	and	MB		

•  Ac4ve	cancer	and	newly	diagnosed	VTE	(49,1%	DVT,	38,9%	PE,	12%	both)	
•  Dalteparin	200	IU/kg	daily	SC	for	1	month,	followed	by	150	IU/kg	daily	for	the	subsequent	11	months	
•  334	pa4ents:	55.4%	6	months;	33%	12	months	
•  92%	of	the	pa4ents	had	solid	tumors:	lung	(16.8%),	breast	(9.3%),	or	pancreas	(9.3%)	
	
PRIMARY	AIM	:	safety	of	dalteparin	between	6-12	months	in	CAT	

Kakkar,	ISTH	2013	
Francis,	JTH	2015	

5.7%	M1,	3.4%	pt-month	M2-6,	4.1%	pt-month	M7-12	

10.2% 11.1% 

116 deaths (4 recurrent VTE, 2 MB)  

3.6%	M1,	1.1%	pt-month	M2-6,	0.7%	pt-month	M7-12	



Current	treatment	pa]erns	
Medical	and	pharmacy	data	base	(2007-2014)	

735	 709	 1403	

Khorana	A,		TPTH	2017	



Synthesis : what we know 

n  In patients with cured cancer 
¨  Anticoagulant therapy interruption can be considered  

n  In patients with active cancer 
¨  Anticoagulant therapy should be continued 
¨  Type of drug and dosage remain to be determined 
¨  Extended treatment using LMWH seems not a reasonable option 
¨  Place of DOACS to be addressed 


