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Cancer-associated	VTE	

Pabinger	I,	Lancet	Haematol	2018	;	Prandoni	P,	Blood	2002	



Cancer-associated	VTE	

Ay	C,	Thromb	Haemost	2017	

•  History	of	VTE	
• Medical	comorbidiRes,	obesity	
•  ImmobilizaRon	

PaRent	

•  Cancer	site	(stomach,	pancreas,	brain,	renal)	
•  Staging	/	grading	
•  Compression	

Cancer	

•  Surgery,		hospitalizaRon	
•  CVC	
•  Hormone	therapy,	chemotherapy	

Treatment	



Plan	

DOACs	in	CAT	
Incidental	vs.	symptomaRc	CAT	
(PrevenRon	?)	
	



Heparins / 
Fondaparinux Heparins - 

Fondaparinux 

AnRcoagulants	



AnRcoagulants	
HBPM	 Rivaroxaban	 Edoxaban	

HUG	 Clexane®	 Xarelto®	 Lixiana®	

Cible	 FX	>	FII	(indirect)	 FXa	direct	 FXa	direct	

AdministraRon	 s.c.	 p.o.	 p.o.	

Dosage	 20-60mg	 2x15mg	puis	
20mg	

30-60mg	après	
HBPM	

EliminaRon	 40%	rénal	 40%	rénal	 50%	rénal	

Demi-vie	 4-7h	 5-13h	 6-11h	

Monitoring	 Non-nécessaire	
anR-Xa(HBPM)	

Non-nécessaire	
anR-Xa(riva)	

Non-nécessaire	
anR-Xa(edox)	

AnRdote	 (protamine)	
(andexanet)	

(PCC)	
(andexanet)	

(PCC)	
(andexanet)	

Thrombopénie	
induite	à	l’héparine	 0.1-1%	 0%	 0%	



62	year	old	man	

•  Non-small	cell	lung	carcinoma	T3N2M0	(IIIB)	

•  Planned	chemoradiotherapy	
	

Shortness	of	breath	and	chest	pain	

Lobar	PE	+	proximal	leg	DVT	

Unevenhul	hospital	stay	(2	days)	with	LMWH	

78kg.	Cock-GFR	62ml/min.	

No	co-medicaRon	



Which	anRcoagulant	drug	would	you	prefer	?	
	

A.  Dalteparin	200IU/kg	for	1	month,	then	150IU/kg	

B.  Enoxaparin	1.5mg/kg		

C.  Rivaroxaban	15mg	b.i.d.	for	3	weeks	then	20mg	o.d.	

D.  Edoxaban	60mg	o.d.	

E.  Apixaban	5mg	b.i.d.	



2003									 	 																				2015								2018 	 																									2020	



Acute	symptomaRc	
VTE	+	acRve	cancer	 R	

Dalteparin	/	Tinzaparin	5d	+	warfarin	(2.0-3.0)	

Tinzaparin	175IU/kg	

Dalteparin	200IU/kg	(1m)	then	150IU/kg	 CLOT	(2003)	

CATCH	(2015)	

Acute	symptomaRc	/	
incidental	VTE	+	
acRve	cancer	

R	

Rivaroxaban	15mg	bid	(3w)	then	20mg	od	

LMWH	5d	then	edoxaban	60mg	(30mg)	od	 HOKUSAI-cancer	(2018)	

Dalteparin	200IU/kg	(1m)	then	150IU/kg	

SELECT-D	(2018)	

CLOT,	NEJM	2003	;	CATCH,	JAMA	2015	;	HOKUSAI-cancer,	NEJM	2018	;	SELECT-D,	J	Clin	Oncol	2018		;	CARAVAGGIO,	NEJM	2020	

Apixaban	10mg	bid	(1w)	then	5mg	bid	 CARAVAGGIO	(2020)	



SimilariRes	

Open-label	RCTs	
Exclusion	criteria	

	GFR	<20-30ml/min	;	serious	bleeding	risk	;	ECOG	3-4	

Follow-up	min	6m	
Adjudicated	recurrent	VTE	/	major	bleeding	

	
	



CLOT	
(n=672)	

CATCH	
(n=900)	

HOKUSAI	
(n=1046)	

SELECT-D	
(n=406)	

CARAVAGGIO	

(n=1155)	

Age,	yrs	 62	 59	 64	 67	 67	

Hx	of	VTE	 11%	 6%	 11%	 0%	 9%	

PE	 31%	 22%	 63%	 73%	 55%	

Solid	cancer	 90%	 90%	 90%	 98%	 92%	

MetastaRc	 67%	 55%	 53%	 58%	 68%	

Ongoing	r	 78%	 53%	 72%	 70%	 62%	

Median	AC	 ~4m	 ~5m	 ~6.5m	 ~6m	 ~6m	

6m	overall	death	 40%	 32%	 26%	 30%	 25%	

PaRents’	characterisRcs	



CLOT	 CATCH	 HOKUSAI	 SELECT-D	 CARAVAGGIO	

Colorectal	 16%	 13%	 16%	 25%	 20%	

Lung	 13%	 12%	 15%	 12%	 17%	

Breast	 16%	 9%	 12%	 10%	 13%	

Gynecologic	 13%	 23%	 11%	 11%	 10%	

Genitourinary	 10%	 10%	 13%	 10%	 12%	

Upper	GI	 N/A	 12%	 5%	 11%	 5%	

Pancreas	 4%	 N/A	 9%	 7%	 8%	

Brain	 3%	 N/A	 N/A	 1%	 0%	

Types	of	solid	tumor	



	6m	recurrent	VTE	
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	6m	recurrent	VTE	
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	6m	recurrent	VTE	
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NNT										-	13 				-	30 							43 									14	 												43	



Efficacy	-	DOACs	
Berer	drug	tolerance	?	
«	PaRent’s	decision:	inconvenience	of	dosing	»		
edoxaban	4%	vs.	dalteparin	15%	
	
	
Lowering	of	LMWH	dose	dangerous	?	
	
	
Berer	drug?	



	6m	major	bleeding	
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	6m	major	bleeding	
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Major	bleeding	-	DOACs	

DOACs	create	bleed	
•  in	GI	tumors	
•  in	urothelial	tumors		

			 edoxaban	 rivaroxaban	 dalteparin	

GI	cancer	 13.2%	 2.4%	

Gastro-esophageal	cancer	 36%	 5%	

Urothelial	cancer	 13.2%	 4.5%	

Bladder	cancer	 10%	 0%	



DOAC-associated	major	bleeding	

Kraajipoel	N,	TH	2018	

GI cancer Non-GI cancer



Summary	
LMWH	are	more	efficient	than	VKA	

	TTR	46-47%	
	
DOACs	are	non-inferior	to	LMWH:	
•  possible	superiority	for	VTE	(NNT	14-43)	

•  riva	/	edox	less	safe	than	LMWH	(NNH	45)	
–  specific	to	some	tumors	

•  apixaban	not	«	less	safe	»	(to	be	determined)	
	

	
	

	
	
	

	



2018	ISTH	(SSC)	guidance	

SuggesRon	of	:	

•  specific	DOACs	[edoxaban	/	rivaroxaban]	if	acute	VTE	+	low	bleeding	risk	+	no	

interacRon	;	LMWH	as	an	acceptable	alternaRve.	

•  LMWH	if	acute	VTE	+	high	bleeding	risk	(including	GI,	genitourinary,	

nephrostomy,	etc.)	;	DOACs	as	an	acceptable	alternaRve.	

•  shared	decision	making	to	incorporate	paRents’	values		
	

Khorana	AA,	J	Thromb	Haemost	2018	



Which	anRcoagulant	drug	would	you	prefer	?	

A.   Dalteparin	200IU/kg	for	1	month,	then	150IU/kg	

B.  Enoxaparin	1.5mg/kg		

C.   Rivaroxaban	15mg	b.i.d.	for	3	weeks	then	20mg	o.d.	

D.  Edoxaban	60mg	o.d.	(wrong	start)	

E.  Apixaban	5mg	b.i.d.	(wrong	start)	

62	year	old	man	
•  Non-small	cell	lung	carcinoma	T3N2M0	(IIIB)	
•  Planned	chemoradiotherapy	
•  Lobar	PE	+	proximal	DVT	
•  78kg.	Cock-GFR	62ml/min.	

	





>50G/L	->	OK	
<50G/L	->	
•  Platelet	transfusion	
•  Reduced	dose	LMWH	
•  IVC	filter	

DRUG-DRUG	
INTERACTIONS	

COSTS	
	

NAUSEA-
VOMITTING	

THROMBO-	
CYTOPENIA	

ADHERENCE	
	

RENAL	
IMPAIRMENT	

DOACS	
LMWH	

spare	LMWH	 Dalteparin		1935	CHF	
Edoxaban						661	CHF	
Rivaroxaban		769	CHF	



48	year	old	woman	

•  Localized	invasive	breast	cancer	T2N0M0	

•  Tumorectomy	+	Radiotherapy	

•  Tamoxifen	
	

Unilateral	leg	edema	

Popliteal	deep	vein	thrombosis	

53kg.	Cock-GFR	38ml/min.	

Tamoxifen,	St.	John’s	wort	

Which	anRcoagulant	drug	would	you	prefer	?	

A.  Dalteparin	10,000IU	o.d.	for	1	month,	then	7,500IU	

B.  Rivaroxaban	15mg	b.i.d.	for	3	weeks	then	20mg	o.d.	

C.  LMWH	for	5	days,	then	edoxaban	30mg	o.d	

D.  Apixaban	10mg	b.i.d.	for	7	days,	then	5mg	b.i.d.	



48	year	old	woman	

•  Localized	invasive	breast	cancer	T2N0M0	

•  Tumorectomy	+	Radiotherapy	

•  Tamoxifen	
	

Unilateral	leg	edema	

Popliteal	deep	vein	thrombosis	

53kg.	Cock-GFR	38ml/min.	

Tamoxifen,	St.	John’s	wort	

Which	anRcoagulant	drug	would	you	prefer	?	

A.  Dalteparin	10,000IU	o.d.	for	1	month,	then	7,500IU	

B.  Rivaroxaban	15mg	b.i.d.	for	3	weeks	then	20mg	o.d.	

C.  LMWH	for	5	days,	then	edoxaban	30mg	o.d	

D.  Apixaban	10mg	b.i.d.	for	7	days,	then	5mg	b.i.d.	



InteracRons	

Franckx	V,	AER	2018	





InteracRons	



CYP3A4	strong	
inhibitor	

P-gp	inhibitor	 CYP3A4	strong	
inducer	

P-gp	inducer	

AnR-HIV	
Azoles	
Clarithromycine	
	

AnR-HIV	
Azoles	
Amiodarone	
Clarithromycine	
Cyclosporine	
Dronedarone	
Erythromycine	
TK	inhibitors	
Quinidine	
Verapamil	

Carbamazepine	
Phenytoin	
Rifampicin	

Carbamazepine	
Phenytoin	
Rifampicin	



InteracRons	

A CYP3A4 inhibitor
B P-glycoprotein inhibitor

C CYP3A4 inducer
D P-glycoprotein inducer

Patel	HK,	Curr	Oncol	Res	2019	



69	year	old	man	
•  Colorectal	cancer	T2NxM1	(IV	A)	
•  Neoadjuvant	chemotherapy	and	planned	colon	

surgery	with	liver	metastasectomy	
•  Post-chemotherapy	CT	

•  segmental	PE	

What	would	you	do	?	
A.  Start	anRcoagulaRon	
B.  No	anRcoagulaRon		
C.  Ask	the	paRent,	and	if	no	symptoms	of	PE,	no	anRcoagulaRon.	
D.  Call	the	radiologist	to	confirm	the	diagnosis	and	refer	the	paRent	

to	an	angiologist	



Incidental	PE	
50%	of	cancer-associated	VTE	
	
prevalence	of	1-5%	(PE	or	DVT)	
	
Incidental	≠	asymptomaRc	
	
PotenRal	of	false	posiRve	diagnosis		

segmental	PE	21%	
subsegmental	PE	37%	

	
Hutchinson	BD,	AJR	2015	



Incidental	cancer-related	PE	

Van	der	Hulle	T,	J	Thromb	Haemost	2016		

Similar	risks	for	subsegmental	PE	(n=193)	

n=926	paRents	



Incidental	cancer-related	PE	

Mulder	FI,	Eur	Resp	J	2020	

Recurrent	VTE	in	the	HOKUSAI-VTE	study	

adj	HR	0.68	(95%CI	0.44-1.11)	



Incidental	cancer-related	PE	

Van	der	Hulle	T,	J	Thromb	Haemost	2016	;	Font	C,	Ann	Oncol	2011	

Similar	distribuRon	of	thrombi	
	

RetrospecRve	cohort	study	 Confirm	the	diagnosis	then	manage	
similarly	to	symptomaRc	PE	



69	year	old	man	
•  Colorectal	cancer	T2NxM1	(IV	A)	
•  Neoadjuvant	chemotherapy	and	planned	colon	

surgery	with	liver	metastasectomy	
•  Post-chemotherapy	CT	

•  segmental	PE	

•  Challenge	the	diagnosis	
•  Radiological	re-interpretaRon	
•  Angiology	consultaRon	(DVT?)	

•  Once	confirmed	->	treat	similarly	as	symptomaRc	VTE	
•  Blood	tests	(Hb-platelets,	coag,	creaRnine),	then	

LMWH	(colon)	





PaRents’	preferences	

Noble	S,	Haematologica	2015	

58%	-	Doctor’s	recommendaRon	for	a	specific	anRcoagulant	is	very	important	
	
	



PaRents’	saRsfacRon	-	LMWH	

Cajfinger	F,	Thromb	Res	2016	

Very	confident	–	clot	prevenRon	

SaRsfacRon	with	treatment	form	

Overall	SaRsfacRon	



LMWH	disconRnuaRon	

van	der	Wall	SJ,	J	Thromb	Haemost	2017	

Reasons:	

§  Pain	at	injecRon	sites	(9%)	

§  InjecRon	hematomas	(7%)	

§  Allergic	reacRon	(4%)	

§  HIT	(1%)	



62	year	old	woman	

•  Ovarian	cancer	T2N0M0	(FIGO	II)	

•  CytoreducRve	surgery		

•  Planned	chemoradiotherapy	(paclitaxel-carboplaRn)	

•  No	prior	history	of	VTE	
	



Khorana score 

Pabinger score 

Agnelli	G,	NEJM	2012	;	Khorana	AA,	Blood	2008	;	Pabinger	I,	Lancet	Haematol	2018	

Before	2019	
	

Low	benefit-risk	of	LMWH	in	
unselected	cancer	paRents	

3.4%	

1.2%	



6m	prevenRon	–	NNT	
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Khorana	AA,	Blood	2008	;	Mulder	FI,	Haematologica	2019	

Khorana	score	
ValidaRon	on	55	cohorts	(n=34,555)	

19%	

42%	
22%	

17%	

0	 1	 2	 ≥3	

Only	pre-chemotherapy	!	



6m	prevenRon	–	NNT	
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Pabinger	I,	Lancet	Haematol	2018		

Pabinger	score	
Good	calibraRon	
	
AUC	(C-staRsRc):	
-  Pabinger	0.63-0.66	
-  Khorana		0.56-0.61	
Some	reclassificaRon	advantage	
	
Can	be	used	ager	start	of	chemotherapy	(D-dimer)	
	



62	year	old	woman	

•  Ovarian	cancer	T2N0M0	(FIGO	II)	

•  CytoreducRve	surgery		

•  Planned	chemoradiotherapy	(paclitaxel-carboplaRn)	

•  No	prior	history	of	VTE	
	



R	

Placebo	

Apixaban	2.5mg	bid	

Cancer	iniRaRng		
systemic	therapy	
Khorana	score	≥2	

R	

Rivaroxaban	10mg	od	

Khorana	AH,	NEJM	2019	;	Carrier	M,	NEJM	2019	

Placebo	

SymptomaRc	/	incidental	
•  proximal	DVT	(UE/LE)	
•  PE	

180d 	210d	

180d 	210d	

Sympt	/	AsymptomaRc	
•  proximal	DVT	(UE/LE)	
SymptomaRc	
•  distal	DVT	
•  UE	DVT	
•  PE	4.5%	



LMWH	 Placebo	 NNT/NNH	

VTE	 1.2%	 3.4%	 45	

Maj	bleeding	 1.2%	 1.1%	 1000	



CASSINI-AVERT	criRcisms	

•  50%	non-parRcipaRon	rate	

•  apixaban	more	efficient	than	rivaroxaban	?		

•  38-47%	disconRnuaRon	of	study	drug	

•  median	duraRon	4-5m	

•  pre-randomizaRon	baseline	DVT	screening	

•  low	prevalence	of	colorectal	/	breast	cancer	



PancreaRc	cancer	

Khorana	AA,	NEJM	2019	;	Agnelli	G,	NEJM	2012	

CASSINI study 

SAVE-ONCO study 
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62	year	old	woman	

•  Ovarian	cancer	T2N0M0	(FIGO	II)	

•  CytoreducRve	surgery		

•  Planned	chemoradiotherapy	(paclitaxel-carboplaRn)	

•  No	prior	history	of	VTE	
	

Shared	decision	making	

•  6-m	risk	of	symptomaRc	VTE	5-10%	

•  DOAC:	NNT	15-40	;	NNH	70-80	



•  No	rouRne	prophylaxis	for	all	
•  To	be	considered	for:	

– Myeloma	with	thalidomide	/	lenalidomide	(ISTH	2014	/	
ASCO	2013)	

–  Advanced	pancreaRc	cancer	with	systemic	therapy	(ISTH	
2014)	

	

Ambulatory	CAT	-	prophylaxis	

Khorana	AA,	JTH	2014	;	Lyman	GH,	J	Clin	Oncol	2015	



•  ACOD	as	valid	therapeuRc	alternaRve	
–  not	in	GI	/	genitourinary	tumors	

–  uncertain	situaRons:	UE	DVT	;	brain	;	hematological	

–  need	for	secondary	analysis	of	apixaban	RCT	(Caravaggio)	

•  watch	out	for	interacRons	

•  incidental	VTE	–	challenge	the	diagnosis	

	

Cancer-associated	VTE	in	2020	

marc.blondon@hcuge.ch	


