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¿Qué	es	un	trombo?

Trombo	=	coágulo	
	



Historical Perspective

Trousseau’s syndrome (1865)1

The hypercoagulable state associated with cancer

Armand Trousseau
1801-1867

1. Trousseau A. Clinique médicale de l’hôtel Dieu de Paris, 2nd ed. Paris:JBBallere et Fils 1865

“ I have always been struck with the frequency with which 
cancerous patients are affected with painful oedema of the 
superior or inferior extremities….”                             New 
Syndenham Society – 1865
“In other cases, in which the absence of appreciable tumour
made me hesitate as to the nature of the disease of the 
stomach, my doubts were removed, and I knew the disease 
to be cancerous when phlegmasia alba dolens appeared in 
one of the limbs.”

Lectures in Clinical Medicine, 1865
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Trombosis	arteraial y	venosa

	
• Trombo	en	una	arteria:	trombosis	arterial,	ejemplos	

• Infarto	agudo	de	miocardio	(arterias	coronarias)	
• Ictus	(arterias	cerebrales)	
• Otros	
	

	
• Trombo	en	una	vena:	trombosis	venosa	

• Trombosis	venosa	profunda	(trombosis	en	venas	de	las	piernas)	
• Embolia	de	pulmón	(trombo	en	las	venas	pulmonares)	
• Trombosis	asociadas	a	los	catéteres	(port-a-cath)	
• Trombosis	en	venas	abdominales	(trombosis	viscerales	esplácnicas)	
	



Trombosis	venosa	profunda

Edema	+	dolor	+	eritema



Embolia	de	pulmón



Trombosis	asociada	a	catéter	port-a-cath



WHY YOU SHOULD CARE:
V TE AND MORTALITY

Cancer 
progression

71%
Thrombo-
embolism

9%

Infection
9%

Respiratory 
failure
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Bleeding
1%

Aspiration
1%

Other
6%

Unknown
4%

1. Khorana	AA	et	al.	J	Thromb	Haemost2007
2. Kuderer	NM	et	al	ASCO	2008	#	9521

2nd leading	cause	of	death	
in	cancer	patients
ØAccounts	for	9%	of	deaths	1

ØAssociated	with	early	
mortality	during	
chemotherapy	(HR=6.98)2

Ø47-fold	increased	risk	of	
mortality	from	VTE1



EL 20% DE LAS TROMBOSIS VENOSAS 
ESTÁN RELACIONADAS CON EL CÁNCER

Heit JA. et al. Arch Intern Med. 2002;162:1245-1248.

Patients	with	cancer:	19.8%

All	DVT	and	PE

One-fifth	 of	all	 VTE	occurs	in	patients	with	cancer



Es una enfermedadfundamentalmente
extrahospitalaria (80%	de	los	casos)

21.7%
(N=216)

78.3%
(N=780)

Inpatient

Outpatient

Khorana	 et	al	ASH 2011



Why	you	should	care…
Increasing	numbers	of	patients	with	VTE

Retrospective cohort study 
(1995-2002) using the discharge 
database of the University Health 
System Consortium. 

N= 66,106 adult neutropenic 
cancer patients with 88,074 
hospitalizations at 115 medical 
centers in the US.

Khorana et al. J Clin Oncol. 2006;24(3):484-90.



Why	you	should	care…
Outpatients&	chemotherapy
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Khorana	AA	et	al.	Cancer	2007



Thrombosis	is	a	Leading	Cause	of (Preventable)	
Death	in	Outpatients	Receiving	Chemotherapy

• Prospective	observational	study	
of	117	US	centers

• 4,466	consecutively	enrolled	
cancer		patients	initiating	a	new	
chemotherapy	regimen	

• Annualized	death	rate	for	VTE	in	
the	ambulatory	setting	was	448	
per	100	000	patients,	which	
represented	a	47-fold	elevation	
(95%	CI	6–89,	P	=	0.03)	over	the	
general	population.

16.2%

9.2%

9.2%

70.9%

Cancer
Progression
Infection

Thrombosis

Other

Other: Respiratory failure, bleeding, 
aspiration pneumonitis, other, unknown

Causes of death exceed total number of 
deaths because 6 patients had more than 1 
cause of death identifiedKhorana A et al. J Thromb Haemost. 2007;5 632–634.

Other: Respiratory failure, bleeding, 
aspiration pneumonitis, other, unknown

Causes of death exceed total number of 
deaths because 6 patients had more than 1 
cause of death identified



Khorana et al. Cancer 2012

Mayor	incidencia	en	los	3-6	
primeros	meses	tras	el	diagnóstico



§ Factores realcionados con el paciente
§ Edad
§ Género: mayor riesgo en mujeres
§ Raza

§ Mayor en afroamericanos
§ Menor en asiáticos

§ Comorbilidades (otras enfermedades asociadas): enfermedades
renales, pulmonares, etc.

§ Historia previa de ETV
§ Historia familiar de ETV

Rao MV  et al. In Khorana and Francis, eds. Cancer-associated thrombosis;2007

Factores de riesgo de trombosis en 
pacientes oncológicos



§ Factores realcionados con el tumor
§ Tipo de tumor
§ Estadio
§ Adenocarcinoma > epidermoide
§ Células en anillo de sello 
§ Alteraciones moleculares: 

§ Traslocación ALK – cáncer de pulmón 
§ Mutación k-ras – cáncer de colon 
§ Mutación IDH 

Rao MV  et al. In Khorana and Francis, eds. Cancer-associated thrombosis;2007

Factores de riesgo de trombosis en 
pacientes oncológicos



§ Factores realcionados con el tratamiento
§ Cirugía
§ Hospitalización 
§ Catéteres venosos centrales (port-a-cath)
§ Terapia hormnal
§ Fármacos antiangiogénicos (talidomida, lenalidomida, etc.)
§ Agentes estimulantes de la eritropoyesis
§ Trasfusiones

Rao MV  et al. In Khorana and Francis, eds. Cancer-associated thrombosis;2007

Factores de riesgo de trombosis en 
pacientes oncológicos



VTE	associated	with	poor	outcome
Stage&Different Cancers

Lyman, Cancer 2011



Tumores	y	riesgo	de	ETV

• Tumores	de	bajo	riesgo:
• Cáncer	de	mama	
• Cáncer	de	próstata	
• Sarcomas	
	

• Tumores	de	alto	riesgo:	
• Cáncer	de	pulmón	
• Cán	de	páncreas	
• Cáncer	de	estómago	
• Tumores	cererbrales	(gliomas,	etc.)	



135	patients 34.8%	experiencedVTE.	
Menapace et al. Thromb Haemost. 2011;106(2):371-8

Analysis of Incidence and Clinical Outcomes
in Patients With Thromboembolic Events and
Invasive Exocrine Pancreatic Cancer
Andrew S. Epstein, MD1; Gerald A. Soff, MD2; Marinela Capanu, PhD3; Christopher Crosbie, MS4; Manish A. Shah, MD1;

David P. Kelsen, MD1; Brian Denton, MS3; Stuart Gardos, BA4; and Eileen M. O’Reilly, MD1

BACKGROUND: Pancreatic adenocarcinoma is among the most common malignancies associated with thromboem-

bolic events (TEs); however, reported incidence figures vary significantly and contain small patient cohorts. Pancre-

atic cancer-specific thrombosis studies examining the correlation between clinical variables, including thrombosis

timing and the impact of thrombosis on survival, have not been reported. METHODS: Survival analyses were

performed relating to the development and timing of a TE in 1915 patients administered chemotherapy at Memorial

Sloan-Kettering Cancer Center with invasive exocrine pancreatic cancer from January 1, 2000 to December 31, 2009.

TE timing, relative to clinical parameters including laboratory data, erythropoietin-stimulating agent use, and body

mass index (BMI), were also analyzed. RESULTS: A thrombosis was identified in 690 (36%) patients. After adjusting

for patients with pancreatic surgery and thrombosis (n ¼ 127), developing a TE significantly increased the risk of

death (hazard ratio [HR], 2.6; 95% confidence interval [CI], 2.3-2.8; P < .01). Patients with an early TE (within

1.5 months from pancreatic cancer diagnosis) had a significantly higher risk of death (HR, 2.1; 95% CI, 1.7-2.5; P < .01)

compared with patients with late TE or no TE. Erythropoietin-stimulating agent use and an elevated international

normalized ratio were associated with significantly shorter time to thrombosis. Low BMI was associated with signifi-

cantly longer time to thrombosis. CONCLUSIONS: TEs are common in exocrine pancreatic cancer, with coagulopathy,

erythropoietin-stimulating agent use, and underweight BMI influencing thrombosis timing. TEs, particularly early

ones, confer a significantly worse prognosis, suggesting a biological significance, underscoring the relevance of

ongoing prophylaxis trials, and raising the question of whether early TEs should be considered a stratification factor

for clinical trials. Cancer 2011;000:000–000. VC 2011 American Cancer Society.

KEYWORDS: pancreas, cancer, thrombosis, anticoagulation, incidence.

INTRODUCTION
Armand Trousseau first described an association between thrombosis and malignancy in 1865.1 Subsequently, cancer
has become a well-established risk factor for venous thromboembolisms (VTEs).2,3 Exocrine pancreatic cancer remains a
substantial clinical challenge, and is among the most common cancers associated with VTE. Reported clinical VTE
incidence in pancreatic cancer varies widely, from 5% to 26%,4-9 and rates are as high as 57% in older autopsy series.10,11

Literature on arterial thromboembolic events (TEs) in pancreatic cancer is sparse.
Various patient-, treatment-, and pancreatic tumor-related12,13 factors contribute to thrombosis.14-17 In a series of

227 unresectable pancreatic cancer patients, VTE predicted for worse survival.6 Reports of populations with various
malignancies demonstrate that early timing of a thrombosis relative to a cancer diagnosis particularly portends inferior
outcomes.18,19 However, the effect of thrombosis, and timing of thrombosis, on clinical outcomes in large pancreatic can-
cer-only populations is unknown.

Because there may be treatment effects of anticoagulants on malignancy,20,21 and given the urgent need for
improved therapies in pancreatic cancer, randomized controlled trials investigating prophylaxis of VTE have been per-
formed. Despite a significant decrease in TEs that recently has been reported22-24 in patients randomized to lowmolecular

DOI: 10.1002/cncr.26600, Received: May 12, 2011; Revised: June 16, 2011; Accepted: June 23, 2011, Published online in Wiley Online Library
(wileyonlinelibrary.com)

Corresponding author: Eileen M. O’Reilly, MD, Memorial Sloan-Kettering Cancer Center, 1275 York Avenue, New York, NY, 10065; Fax: (212) 717-3320;
oreillye@mskcc.org

1Department of Medicine, Division of Gastrointestinal Medical Oncology, Memorial Sloan-Kettering Cancer Center, New York, New York; 2Department of Medicine,
Division of Hematology, Memorial Sloan-Kettering Cancer Center, New York, New York; 3Department of Epidemiology and Biostatics, Memorial Sloan-Kettering
Cancer Center, New York, New York; 4DataLine, Memorial Sloan-Kettering Cancer Center, New York, New York.

Cancer Month 00, 2011 1

Original Article

1915	patients 36%	experiencedVTE
Epstein et al. Cancer. 2012;118(12):3053-61

Stage IV	PDAC	39%	experiencedVTE
Shaib et al. Anticancer Res. 2010

HGUGM	PDAC	35.7%	experiencedVTE
Muñoz et al. Clin Tranls Oncol. 2014
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Abstract
Purpose To evaluate the incidence of venous thrombo-

embolism (VTE) in ambulatory pancreas cancer patients

receiving chemotherapy and analyze Khorana’s predictive
model of chemotherapy-associated thrombosis.

Methods/patients We performed a retrospective review to

determine the incidence of VTE in the gastrointestinal
cancer unit of our center. Between 2008 and 2011, 84

consecutives patients diagnosed with pancreas adenocar-

cinoma were identified and included in the analysis. Pan-
creatic neuroendocrine tumors were excluded.

Results Thirty patients experienced VTE (35.7 %) and

66 % of the events were diagnosed during the first
6 months after diagnosis. Khorana’s score: 33.3 % of the

intermediate category patients developed a venous throm-

boembolic event and 37.5 % in the high-risk category.
Conclusions The high incidence of VTE observed in this

study is consistent with prior reports. Specific predictive

model for chemotherapy-associated thrombosis in pancre-
atic cancer must be investigated.

Keywords Pancreas cancer ! Venous thromboembolism !
Arterial thromboembolism ! Chemotherapy

Introduction

Venous thromboembolism (VTE) is considered a main

cause of mortality and morbidity in cancer patients and is

commonly underestimated by oncologists [1]. Pancreas
cancer is associated with the highest rates of VTE [2]. The

true incidence of VTE in pancreatic cancer remains

uncertain and VTE incidence varies widely between stud-
ies even when similar populations are analyzed. Recently,

two retrospective studies have shown a very high incidence

of VTE [3, 4]. Both studies report similar incidence rates of
VTE, 34.8 % in the University of Rochester study and

36 % in the Memorial Sloan Kettering study. Moreover,

both studies conclude that VTE confers a significant worse
prognosis suggesting that VTE could be considered a

stratification factor in clinical trials.

Chemotherapy has been identified as an independent
risk factor for VTE [5] and it is noteworthy most of the

chemotherapy regimens are provided in outpatient setting.

A validated risk model for identifying patients at high risk
for symptomatic VTE during chemotherapy has recently

been published by Khorana et al. [6]. One of the advan-

tages of this model is that it can be easily obtained in a
routine clinical practice. This model is also highly pre-

dictive of mortality in cancer patients.
We performed a retrospective review to determine the

incidence of VTE in pancreatic cancer patients receiving

chemotherapy in outpatient setting in the gastrointestinal
cancer unit of our center. Secondly, we analyzed Khorana’s

predictive model of chemotherapy-associated thrombosis

in the same group of patients.

Materials and methods

Patients aged C18 years consecutively diagnosed with

metastatic and locally advanced exocrine pancreatic cancer
and treated with chemotherapy in outpatient setting

between 2008 and 2011 were identified and included in the

A. J. Muñoz Martı́n (&) ! P. Garcı́a Alfonso !
A. B. Rupérez Blanco ! S. Pérez Ramı́rez !
M. Blanco Codesido ! M. Martı́n Jiménez
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Abstract. Background: Venous thromboembolism (VTE) is
associated with cancer. Cancer patient with thromboembolism
have poorer prognosis. This study assessed the risk and
mortality in pancreatic cancer patients who develop VTE.
Patients and Methods: A retrospective chart review was
performed of 201 patients with pancreatic cancer. Results: VTE
was observed in 58 (28.9%) patients, 37/58 had deep vein
thrombosis (DVT), 11/58 pulmonary embolism (PE) and 10/58
had both. Twenty-six out of 107 patients with tumor of head of
the pancreas developed VTE (24%), compared to half of the
patients with body of the pancreas involvement (11-22). Stage
IV was defined in 99 patients, 39/99 had VTE (39%). Median
survival time was 14.95 months for patients without VTE
compared to 13.04 months with VTE. Conclusion: Patients with
body of the pancreas and stage IV tumors had increased risk of
developing VTE. There was no survival difference between
patients with VTE compared to those without.

Pancreatic carcinoma is a lethal disease with an annual
incidence rate almost identical to the mortality rate. Cancer
of the exocrine pancreas is the fourth most common
malignancy in the United States and most newly diagnosed
individuals will die within a year (1). The median survival
time is 6-10 months with locally advanced disease and 3-6
months in patients with metastases. Without any specific
anticancer therapy the median overall survival is between 2
to 4 months (2). In addition to the poor overall prognosis, the
course of the disease is often complicated by thromboembolic

events. Lower-extremity deep venous thrombosis,
thrombophlebitis migrans, and pulmonary embolism are
among the well-known presentations in pancreatic cancer (2).
The first report describing the relationship between pancreatic
cancer and thrombosis was published in 1938, documenting a
60% prevalence of venous thrombosis in various locations
upon autopsy compared with 15-25% in other malignancies
(3) This makes pancreatic cancer the tumor entity with the
highest venous thromboembolism (VTE) rates. Further
studies have confirmed the association of pancreatic
adenocarcinoma with VTE reporting prevalence rates of 5 to
60% (4-6). In a recent cohort study in 202 patients with
pancreatic cancer (based on histological and cytological
examinations or ultrasound and computed tomography), the
incidence of VTE was 108.3 per 1,000 patient-years (10.8%)
resulting in a 58.6-fold increase in relative risk as compared
with an age- and sex-adjusted general population (7). Patients
treated with chemotherapy have further a 4.8-fold increased
risk for VTE (8). This study examined the incidence of VTE
in resected and unresected pancreatic adenocarcinoma and
cancer of unknown primary along with its association to
gender and age. Relation to prognosis defined as survival time
(time to hospice referral, death and follow-up) calculated
according to person-month contribution to the study was
evaluated. The relation of VTE risk to the cancer stage and
location of the tumor was also evaluated.

Patients and Methods
Retrospective chart review of patients diagnosed with pancreatic
and unknown primary cancers at Yale New Haven Hospital between
July 2003 and December 2008 was conducted after approval by the
IRB. A total of 208 patients were identified with a diagnosis of
pancreatic adenocarcinoma and cancer of unknown primary
according to the histopathologic studies. Patients with history of
cancer other than pancreatic adenocarcinoma (including
neuroendocrine tumors), on anticoagulation, who had recent
surgery within 3 months, diagnosed with coagulation defects,
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These slides are for educational purpose only.

What is the true burden of VTE in cancer patients?

• 60–70% of fatal PEs 
detected post-mortem 
are not suspected or 
diagnosed1,2

These slides are for educational purpose only.1. Stein PD et al. CHEST 1995; 110:978–981; 2. Sandler DA, et al. J R Soc Med. 1989; 82:203–205; 3. Kakkar VV et al. Lancet 1969; 2:230–233.

70%

Picture modified from Ralph A. Clevenger

The incidence of 
asymptomatic VTE is 
twice the incidence of 
symptomatic VTE3

Incidental PE ≈ 9–21%1,2
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Fármaco	con	más	riesgo	de	ETV:	CISPLATINO

932	patients,	169	(18.1%)	experienced	TEE	
during	treatment	or	within	4	weeks	of	the	
last	dose	

Arterial	thromboembolism	11.3%

VTE:	PE	39%,	DVT	66.3%

88%	occurred	within	100	days	of	initiation	of	
treatment	

High Incidence of Thromboembolic Events in Patients
Treated With Cisplatin-Based Chemotherapy: A Large
Retrospective Analysis
Russell A. Moore, Nelly Adel, Elyn Riedel, Manisha Bhutani, Darren R. Feldman, Nour Elise Tabbara,
Gerald Soff, Rekha Parameswaran, and Hani Hassoun
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A B S T R A C T

Purpose
This study was designed to determine the incidence of venous and arterial thromboembolic
events (TEEs) in patients treated with cisplatin-based chemotherapy and to analyze the prognostic
value of patients’ baseline and treatment characteristics in predicting TEE occurrence.

Patients and Methods
We performed a large retrospective analysis of all patients treated with cisplatin-based chemotherapy for
any type of malignancy at Memorial Sloan-Kettering Cancer Center in 2008. A TEE was cisplatin-associated
if it occurred between the time of the first dose of cisplatin and 4 weeks after the last dose.

Results
Among 932 patients, 169 (18.1%) experienced a TEE during treatment or within 4 weeks of the
last dose. TEEs included deep vein thrombosis (DVT) alone in 49.7%, pulmonary embolus (PE)
alone in 25.4%, DVT plus PE in 13.6%, arterial TEE alone in 8.3%, or DVT plus arterial TEE in 3.0%.
TEEs occurred within 100 days of initiation of treatment in 88% of patients. By univariate analysis,
sex, age, race, Karnofsky performance status (KPS), exposure to erythropoiesis-stimulating
agents, presence of central venous catheter (CVC), site of cancer, stage of cancer, leukocyte and
hemoglobin levels, and Khorana score were all identified as risk factors. However, by multivariate
analysis, only age, KPS, presence of CVC, and Khorana score retained significance.

Conclusion
This large retrospective analysis confirms the unacceptable incidence of TEEs in patients receiving
cisplatin-based chemotherapy. In view of the controversy associated with prophylactic anticoag-
ulation in patients with cancer treated with chemotherapy, randomized studies are urgently
needed in this specific cancer population treated with cisplatin-based regimens.

J Clin Oncol 29:3466-3473. © 2011 by American Society of Clinical Oncology

INTRODUCTION

Cancer is associated with an increased risk in venous
and arterial thromboembolic events (TEEs), includ-
ing deep venous thrombosis (DVT), pulmonary
embolus (PE), cerebrovascular accident, and unsta-
ble angina/myocardial infarction (MI). Although
the average annual incidence rate of venous throm-
boembolism in the general population is approxi-
mately 117 per 100,000, the incidence in patients
with cancer is approximately one in 200.1,2 On the
basis of a large cohort study,3 cancer alone is associ-
ated with a 4.1-fold increased risk of TEE. As a lead-
ing cause of death, TEEs significantly reduce survival
of patients with cancer.4-6 In addition, TEEs result in
a substantial economic burden because of the need
for hospitalization, with a mean estimated cost of
more than $20,000, which is probably an underesti-

mate because 25% of patients with cancer who have
a TEE potentially need to be readmitted as a result of
bleeding or a recurrent event.7

Several factors are known to influence the inci-
dence of TEEs in patients with cancer, including but
not limited to age, type/site/extent of cancer, hospi-
talization, indwelling catheters, and hereditary pre-
disposition. Besides these factors, active treatment
with several agents, including chemotherapy, im-
parts a significant risk. Several controlled clinical
trials of systemic chemotherapy in women with
breast cancer have shown a clear link between chem-
otherapy and increased incidence of TEEs.8-15 A
large cohort study3 has shown that although cancer
alone is associated with a 4.1-fold increase in the risk
of thrombosis, the addition of chemotherapy en-
hances that risk to 6.5-fold.
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Of the five predictive variables included in the previously
validated Khorana risk model, only three were significantly associ-
ated with TEE occurrence in our study: site of cancer (P ! .001),
prechemotherapy leukocyte count more than 11,000/!L (P " .03),
and prechemotherapy hemoglobin level less than 10 g/dL or use of
an ESA (P " .03). Despite the lack of association between the remain-
ing two variables, the overall Khorana risk score was significantly
associated with TEE occurrence (P ! .001).

When analyzing the data by treatment variables, some cisplatin-
based chemotherapy regimens were associated with a higher incidence
of TEEs; however, reliable statistical analysis was not possible because
of the multiplicity of the regimens and small sample sizes (Table 4).
Univariate analysis revealed that mean cisplatin dose did not correlate
with the incidence of TEE (Table 3).

Variables with a P value of " .05 on univariate analysis were
subsequently entered into the multivariate logistic regression model.
On multivariate analysis, variables significantly associated with TEE
occurrence included age (odds ratio [OR], 1.19 per 10-year increase;

95% CI, 1.02 to 1.39; P " .03), KPS (odds ratio, 0.92 per 10-unit
increase; 95% CI, 0.86 to 0.98; P " .02), presence of a CVC (OR, 1.61;
95% CI, 1.10 to 2.36; P " .01), and the Khorana risk group (P " .04;
Table 5).

DISCUSSION

In this large retrospective analysis of 932 patients treated with
cisplatin-based chemotherapy for a variety of cancers, we have ob-
served an unacceptably high incidence of TEEs (18.1%) during the
period of administration or within 4 weeks of completion of treat-
ment. We believe that the true incidence may even be higher, since we
may have failed to capture every patient with a TEE because of the
retrospective nature of this analysis. We also note a death rate of 3.3%
during the same observation period with a strong probability of a TEE
contributing to or causing death in the majority of these patients. This
large retrospective study confirms the high incidence of TEEs in pa-
tients treated with cisplatin-based chemotherapy.

Few small retrospective studies26,27 have reported a lower inci-
dence of TEEs in cisplatin-treated patients, ranging from 8.4% to
12.9%. Such a discrepancy may be ascribed to several factors. The
systematic strategy used in this study, which included a thorough
review of patients’ medications that triggered further investigations,
may have allowed capturing additional patients with a TEE who would
otherwise have been missed. In contrast, previous retrospective stud-
ies26,27 often did not clearly define their strategy for capturing events.
In addition, some studies included only symptomatic events, whereas
we included all events regardless of presentation.26 It is also worth
noting that some retrospective (and even prospective) studies fail to
include cerebrovascular events and MIs, possibly because they are
viewed as cardiovascular rather than TEEs and are derived from dif-
ferent physiopathologic mechanisms.32,33 The inadequate reporting
of arterial events related to cisplatin chemotherapy has indeed been
previously highlighted.34 In contrast, arterial events represent a signif-
icant percentage of TEEs in this article and probably contribute to the
higher incidence observed.

Table 2. Overall Incidence of Thromboembolic Events (N " 932)

Thromboembolic Event
No. of

Patients %

Thrombosis 169 18.1
Types of thromboses (n " 169)

DVT alone 84 49.7
PE alone 43 25.4
DVT # PE 23 13.6
Arterial thrombosis alone 14 8.3
DVT # arterial thrombosis 5 3.0

Subtypes of DVTs (n " 112)
Proximal lower extremity 22 19.6
Proximal lower and distal lower extremity 18 16.1
Proximal lower extremity and central! 5 4.4
Proximal lower extremity and central! and

distal lower extremity 1 0.9
Proximal upper extremity 2 1.8
Proximal upper and distal upper extremity 3 2.7
Proximal upper and internal jugular vein and

distal upper extremity 4 3.6
Internal jugular vein 5 4.4
Internal jugular vein and distal upper extremity 1 0.9
Central! 27 24.1
Distal lower extremity 20 17.9
Distal lower and distal upper extremity 1 0.9
Distal upper extremity 3 2.7

Subtypes of arterial events (n " 19)
Central† 6 31.6
Myocardial infarction 2 10.5
Cerebrovascular accident 10 52.6
Transient ischemic attack 1 5.3

Symptomatic or incidental event (n " 169)
Symptomatic 95 56.2
Incidental 74 43.8

Abbreviations: DVT, deep venous thrombosis; PE, pulmonary embolus.
!Central venous thromboses sites include brachiocephalic vein (n " 1),

gonadal vein (n " 7), hepatic vein (n " 1), inferior vena cava (n " 5), pelvic vein
(n " 4), portal vein (n " 6), renal vein (n " 4), splenic vein (n " 3), superior
mesenteric vein (n " 6), and superior vena cava (n " 3).

†Central arterial thromboses sites include aortic arch (n " 1), infrarenal aorta
(n " 3), internal carotid (n " 1), splenic artery (n " 1), and superior mesenteric
artery (n " 1).
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Fig 1. Time to thrombosis in patients who developed a thromboembolic
event (TEE).
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Citostáticos clásicos	sin	claro	
incremento	el	riesgo	de	trombosis
Pemetrexed
Raltitrexed
Bleomicina
Temozolamida
Alcaloides	de	la	vinca

Citostáticos clásicos	asociados	a	
eventos	trombóticos

Ciclofosfamida
Taxanos (docetaxel)
Mitomicina-C
Methotrexate

Martínez	Marín	et	al.	Monografía	Thrombosis Risk 2015
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gicos en los pacientes que recibían AEE y alcanzaban valores 
de hemoglobina por encima de 15 g/dl. Sin embargo, los 
datos en pacientes oncológicos no son tan extensos y claros 
como en el caso de la insuficiencia renal. 

Sabemos por el metaanálisis de la Cochrane13 que el 
riesgo de desarrollar ETEV en los pacientes que reciben AEE 
aumenta independientemente de los valores de hemoglobi-
na basal (para <10 g/dl, RR: 1,41 e IC 95%: 1,06 a 1,99; para 
10-12 g/dl, RR: 1,64 e IC95%: 1,33 a 2,03; para >12 g/dl: RR: 
1,44 e IC95%: 1,15 a 1,80). 

Así mismo, una revisión reciente de cinco estudios de la 
Agency for Healthcare Research and Quality (AHRQ) americana, 
comparando la administración de AEE frente a placebo, 
describe una tendencia a un menor número de ETE con 
cifras de hemoglobina por debajo de 10 g/dl (RR de ETEV: 
1,61; IC95%: 0,85 a 3,05)21.

En general, los resultados de estos análisis deben inter-
pretarse con cautela debido a las limitaciones metodológi-
cas y a posibles factores de confusión de los estudios. En este 
sentido, las recomendaciones de los distintos organismos 
van dirigidas a evitar el inicio del tratamiento con AEE con 
cifras de hemoglobina superiores a 10-11 g/dl (Tablas 4 y 
5). Tampoco se dispone de la evidencia científica necesaria 
para recomendar con seguridad el empleo de estos agentes 

para prevenir la anemia en pacientes sometidos a trata-
miento oncológico a modo de profilaxis primaria. 

¿Es segura la administración de AEE? Recomendaciones 
sobre el empleo de AEE en relación con el riesgo 
tromboembólico

Varios estudios clínicos con AEE publicados antes 
de 2006 dieron la voz de alarma sobre la utilización de 
estos fármacos en los pacientes oncológicos. Estudios 
en pacientes con linfoma, cáncer de mama y tumores de 
cabeza y cuello describieron un aumento de la mortali-
dad en aquellos que recibían AEE22-25. Sin embargo, con 
el tiempo se han demostrado relevantes limitaciones 
metodológicas que pudieron condicionar dichos resul-
tados; no sólo eso, sino que en ocasiones el objetivo de 
los estudios superaba la mera corrección de la anemia, 
tal como demostrar un aumento de la supervivencia 
en el grupo de pacientes que recibían estos fármacos, 
o bien su empleo en pacientes sin anemia o con cifras 
objetivo excesivas que podían rondar los 14 g/dl. Estu-
dios posteriores y revisiones en forma de metaanálisis 
han restado relevancia a este matiz, siempre y cuando 
los AEE se utilicen con precaución y ajustándose a las 
recomendaciones de las guías (Tablas 4 y 5).

Tabla 3. Resumen de los principales metaanálisis sobre seguridad de los agentes estimulantes de la eritropoyesis.

Autor Año Estudios  Mortalidad Mortalidad estudios Riesgo de trombosis 
   incluidos global con quimioterapia  

Bohlius et al.15 2006 Pacientes oncológicos  HR: 1,08; IC95%: RR: 1,02; RR: 1,67;  
   que reciben AEE, tanto  0,99-1,18; 42 IC95%: 0,90-1,15; IC95%: 1,35-2,06; 
   con anemia como sin ella,  estudios,  30 estudios,  35 estudios, 
   con y sin quimioterapia 8.167 pacientes 6.282 pacientes 6.769 pacientes

Bennett et al.18 2008 Pacientes oncológicos en  HR: 1,10; IC95%:   RR: 1,57;  
   tratamiento con quimioterapia  1,01-1,2;  IC95%: 1,31- 1,87;  
   y darbepoetina alfa 51 estudios,   31 estudios,  
    13.611 pacientes  8.172 pacientes

Ludwig et al.19 2009 Pacientes oncológicos con anemia HR: 0,97;  HR: 1,57;  
   inducida por quimioterapia IC95%: 0,85- 1,1;  IC95%: 1,10-2,26;  
   tratados con darbepoetina alfa 6 estudios,   6 estudios,  
    2.122 pacientes  2.122 pacientes

Glaspy et al.20 2010 Pacientes oncológicos que reciben  OR: 1,06; OR: 1,03;  OR: 1,48; 
   AEE tanto con anemia como sin  IC95%: 0,97-1,15;  IC95%: 0,93-1,13;  IC95%: 1,28-1,72;  
   ella, con y sin quimioterapia 60 estudios,  47 estudios,  44 estudios,  
    15.323 pacientes 12.108 pacientes 13.196 pacientes

Tonia et al.12 2012 Pacientes oncológicos que reciben  HR: 1,17;  RR: 1,52; 
   AEE tanto con anemia como sin  IC95%: 1,06-1,29;   IC95%: 1,34-1,74;  
   ella, con y sin quimioterapia 70 estudios,   57 estudios, 
    15.935 pacientes  15.498 pacientes

AEE: agentes estimulantes de la eritropoyesis; HR: hazard ratio; IC95%: intervalo de confianza del 95%; OR: odds ratio; RR: riesgo relativo.

Martínez	de	Castro	et	al.	Monografía	Thrombosis Risk
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Tratamiento	de	soporte

Factores	estimulantes	de	colonias	de	granulocitos
G-CSF	ETV	HR	1.69(1.09-2.64);	p=0.02

Glucocorticoides
Se	han	asociado	a	un	incremento	significativo	del	riesgo	de	ETV
El	riesgo	aumenta	con	la	duración del	tratamiento	y	con	las	dosis	elevadas
Mayor	riesgo	en	los	3-6	primeros	meses	

Tratamiento de soporte: eritropoyetinas, glucocorticoides y antiinflamatorios no esteroideos
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Evidencia clínica de riesgo tromboembólico
La administración de glucocorticoides se asocia con un 

mayor riesgo de ETEV. 
Huerta et al.29 comunicaron en 2007 los resultados de un 

estudio prospectivo de casos y controles de base poblacio-
nal, llevado a cabo entre los años 1994 y 2000 en el Reino 
Unido. Se compararon las tasas de tromboembolia venosa 
(TEV) con respecto a controles de igual edad y sexo. Se 
diagnosticaron 6.550 TEV y se compararon con una muestra 
aleatoria de 10.000 controles, siendo la tasa de incidencia de 
TEV de 74,5 por 100.000 personas/año. Entre otros factores, 
los glucocorticoides se mostraron como factor de riesgo de 
desarrollo de ETEV (Tabla 6).

Un estudio más reciente5, también de casos y controles, 
pero restringido a población bajo tratamiento esteroideo, 
comunicó sus resultados en 2013. En este caso se identifi-
caron 38.765 casos de TEV entre 2005 y 2011, en población 
danesa, que se compararon con un brazo de controles 
emparejados por edad y sexo. Los resultados corroboraron 
un aumento del riesgo de TEV de 1,2 a 2 veces más en los 
pacientes en quienes se administraban glucocorticoides por 
periodos superiores a 3 meses, con respecto a los que los 
recibieron durante menos de 3 meses. Se observó también 
que el riesgo aumentaba con la dosis acumulada, de tal 
forma que era el doble para dosis equivalentes de predni-
solona de 1-2 g con respecto a dosis inferiores a 10 mg. Así 
mismo, se demostró una tasa de incidencia de 3,06 (IC95%: 
2,77 a 3,38) en los nuevos usuarios frente a los pacientes 
que recibían glucocorticoides de forma crónica. Todo ello, 
aparentemente, con independencia de factores de confu-
sión como la gravedad de la enfermedad subyacente o el 
riesgo de trombosis asociado a ella (por ejemplo, neoplasias 
o artritis reumatoide).

Glucocorticoides y tratamiento del mieloma múltiple 
con talidomida y lenalidomida

Tanto la talidomida como la lenalidomida son fármacos 
con actividad inmunomoduladora, antiinflamatoria y 
antiangiogénica, a menudo empleados en el tratamiento 
del mieloma múltiple. La combinación de ambos fárma-
cos con dexametasona en los esquemas de tratamiento es 
habitual, y se ha relacionado con un aumento del riesgo 
tromboembólico. 

El riesgo de trombosis es superior en los pacientes con 
mieloma tratados con talidomida en el momento del diag-
nóstico que cuando son tratados al producirse una recaída30. 
Del mismo modo, el riesgo es mayor para las combinaciones 
que incluyen agentes quimioterápicos como el melfalán o 
la doxorubicina, en comparación con combinaciones que 
incluyen corticosteroides exclusivamente31. 

Globalmente, la incidencia de ETV en los pacientes 
con mieloma múltiple bajo tratamiento con talidomida y 
dexametasona es de aproximadamente un 15%. Por su parte, 
la lenalidomida asocia también un aumento del riesgo de 
ETV, en combinación con dexametasona y en ausencia de 
tromboprofilaxis, de aproximadamente un 8,5%32,33. Estas 
cifras pueden superar el 20-25% cuando se asocian agentes 
quimioterápicos34.

Si se emplea una estrategia de tromboprofilaxis, la inci-
dencia puede llegar a reducirse hasta menos de un 10%35,36. 

El único estudio aleatorizado en este contexto se pu-
blicó en 2011, aunque cabe destacar que no incluyó como 
brazo control el placebo. Se aleatorizaron 667 pacientes 
con mieloma múltiple, que iban a iniciar un esquema de 
tratamiento que incluía talidomida, para recibir 40 mg/día 
de enoxaparina, 100 mg/día de AAS o una dosis fija de 1,25 
mg/día de warfarina (manteniendo un International Normali-

Tabla 6. Riesgo de tromboembolia venosa y esteroides.

CC: corticoides; EP: embolia pulmonar; IC95%: intervalo de confianza del 95%; OR: odds ratio; TVP: trombosis venosa profunda.

   Número (%)   OR (IC 95%) 

CC  TVP EP Controles TVP EP TVP/EP 
  (n = 3.544) (n = 3.006) (n = 10.000)   

Nunca 2.915 (82,2) 2.387 (79,4) 9151 (91,5) 1 (referencia) 1 (referencia) 1 (referencia)

Uso actual 260 (7,3) 304 (10,1) 175 (1,7) 2,48 (1,9-3,1) 3,81 (3,0-4,7) 3,05 (2,5-3,7)

 0-30 días 61 (1,7) 92 (3,0) 36 (0,4) 3,39 (2,1-5,3) 6,24 (4,1-9,5) 4,68 (3,2-6,9)

31-365 días 120 (3,4) 134 (4,5) 59 (0,6) 2,71 (1,9-3,9) 4,37 (3,3-6,4) 3,44 (2,5-4,7)

>1 año 79 (2,23) 78 (2,59) 80 (0,80) 1,89 (1,3-2,7) 2,13 (1,5-3,0) 2,00 (1,5-2,7)

Uso previo 359 (10,4) 315 (10,48) 674 (6,74) 1,14 (0,9-1,3) 1,27 (1,1-1,5) 1,18 (1,1-1,3)



Tratamiento	de	soporte

AINES
No	estudios	específicos	de	pacientes	oncológicos	(estudios	población	general)
AINES	y	COXIBs se	han	relacionado	con	un	amento	de	fenómenos	

tromboembólicos arteriales	y	venosos
Todos	los	AINES	se	asocian	con	aumento	del	riesgo	cardiovascular
Relación	riesgo	dosis	y	duración

Metaanálisis Ungprasert et	al.	Rheumatology
RR	VTE	AINES	1,80,	IC95%	1,28-2,52
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a b s t r a c t

The present meta-analysis examines randomized trials of third-generation aromatase inhibitors (AIs) as
alternatives to tamoxifen in three treatment settings: monotherapy, sequenced therapy and extended
therapy. Eleven randomized controlled trials (RCTs) were chosen based on their similarity in terms of
study design and included 34,070 post-menopausal women who had undergone surgery for estrogen-
sensitive early breast cancer. DFS was significantly improved by AI monotherapy (Hazard Ratio (HR):
0.89, p ¼ 0.001), sequenced therapy (HR: 0.7, p < 0.00001) and extended therapy (HR: 0.62, p < 0.00001).
All of the patients benefited significantly from sequenced therapy (HR: 0.81, p ¼ 0.003), and hormone
receptor-positive patients benefited from AI monotherapy (HR ¼ 0.92, p ¼ 0.046) with respect to OS. AI
monotherapy conferred significantly lower risks for thromboembolic events (OR ¼ 0.61; p < 0.001) and
endometrial cancer (OR ¼ 0.26; p < 0.001) compared with tamoxifen monotherapy; however, there was
a greater risk of cardiovascular events (OR ¼ 1.20; p ¼ 0.030). Sequenced therapy was also superior in
terms of endometrial cancer but was inferior with respect to fractures, thromboembolic and car-
diovascular events.

! 2013 Elsevier Ltd. All rights reserved.

Introduction

With an increasing incidence of breast cancer malignancies and
the proportion of women who are diagnosed at an early stage,
adjuvant hormonal therapy is increasingly used to manage breast
cancer.1e3 The available endocrine therapies for breast cancer
include those that block the estrogen receptor (ER) (e.g., tamoxifen)
and those that inhibit the synthesis of estrogen [e.g., aromatase
inhibitors (AIs)].4

Tamoxifen, the gold-standard breast cancer therapy, is a selec-
tive estrogen receptor modulator that prevents cell proliferation by
acting as a competitive antagonist of estrogenwithin breast tissue.5

Five years of tamoxifen treatment effectively prolongs disease-free
survival (DFS) (47% disease reduction), reduces the death rate (26%
mortality reduction), and prevents contralateral breast cancer
development (47% reduction).5 While tamoxifen has been the most
widely used standard first-line endocrine therapy for 30 yrs in
postmenopausal patients withmetastatic breast carcinoma, serious
side effects have been reported, such as endometrial cancer and
thromboembolic events, the development of resistance and low
rates of compliance.6 Additionally, the results of phase III trials

using newly developed AIs have demonstrated the benefit of AIs as
a first-line approach. The most recent update of the Early Breast
Cancer Trialists’ Collaborative Group meta-analysis indicates that
the risk of recurrence persists even after five years of tamoxifen
therapy.7 These findings encouraged the development of novel
adjuvant endocrine treatment strategies for patients who have
undergone surgery for hormone receptor-positive early breast
cancer. Accordingly, adjuvant therapy with third-generation AIs has
largely replaced the use of tamoxifen as the standard first-line
adjuvant endocrine treatment in these patients.7,8

AIs have been evaluated in three different treatment settings: a)
monotherapy: as a replacement for tamoxifen; b) sequenced ther-
apy: as an alternative to continued treatment with tamoxifen
(tamoxifen is switched to AI or vice versa); and c) extended therapy:
five years of tamoxifen followed by AI treatment.4,6,7

The recent meta-analysis by Dowsett et al.9 examined ran-
domized trials of AIs versus tamoxifen, with AI being either the
initial monotherapy10,11 or administered after 2e3 yrs of tamoxifen
treatment.12e14 This previous meta-analysis demonstrated sig-
nificantly lower recurrence rates with AIs under both conditions.
However, this meta-analysis did not include 1) toxicity data, 2)
trials comparing AI treatment after 5 yrs of tamoxifen treatment
versus no continuation with any hormonal therapy, or 3) the
updated results of the BIG 1e98 trial.9 Similarly, a recent meta-
analysis conducted by Josefsson and Leinster6 included nine RCTs
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and treatment tolerability.19 For the BIG 1e98 and ATAC trials,
differences in patient baseline characteristics such as age, tumor
size and lymph node positivity between the two studies are likely
to make those two studies uncomparable.11,19 Based on the results
of previous reports demonstrating that AI is associated with fewer
endometrial cancers and thromboembolic events than tamoxifen
but with higher incidences of arthralgia and fractures,28,29 Dowsett
et al.9 concluded that the decisions of whether 1) to initiate AI or
tamoxifen treatment and 2) to switch to an AI after 2e3 yrs of
tamoxifen rather than continuing with tamoxifen for 5 yrs
depends on a careful evaluation of these factors in each
individual patient. In fact, in contrast to the meta-analysis per-
formed by Josefsson and Leinster,6 which indicated a higher frac-
ture risk from AI monotherapy (RR ¼ 1.43, p < 0.0001) and
sequenced therapy (RR: 1.36, p ¼ 0.02), only sequenced therapy
(OR ¼ 1.33, p ¼ 0.007) was associated with higher fracture risk in
our analysis. Additionally, whereas sequenced therapy was not
associated with any change in the risk of endometrial cancer in the
meta-analysis conducted by Josefsson and Leinster (RR ¼ 0.45,
p ¼ 0.16),6 our findings indicate a lower risk of endometrial cancer
with AI monotherapy (OR¼ 0.26, p< 0.0001) or sequenced therapy
(OR ¼ 0.31, p ¼ 0.007).

However, whereas no differences were observed for car-
diovascular disease (RR for monotherapy: 1.13, p ¼ 0.14; RR for
sequenced therapy: 1.16, p ¼ 0.21; RR for extended therapy: 1.50,
p ¼ 0.54) in the meta-analysis conducted by Josefsson and Lein-
ster,6 both monotherapy and sequenced therapy were associated
with significantly higher risk of cardiovascular events (OR ¼ 1.20,
1.15 and p ¼ 0.030 and 0.003, respectively) in our meta-analysis.

Moreover, while a lower risk of thromboembolic events was
observed for AIs than for tamoxifen (RR 0.53, p ¼ 0.0003) in the
meta-analysis conducted by Josefsson and Leinster,6 only AI mon-
otherapy (OR¼ 0.61, p< 0.0001) was associatedwith a significantly
lower risk of thromboembolic events in our analysis. In contrast,
sequenced therapy (OR: 1.89, p ¼ 0.005) was associated with
a higher risk for these events when compared with tamoxifen
monotherapy. The surprisingly increased risk of thromboembolic
events with sequential therapy as compared to tamoxifen alone
may be a play of chance. This subject must be studied in further
meta-analysis.

Notably, while the improvement in DFS obtained by sequenced
therapy was independent of age, receptor positivity, nodal status
and previous chemotherapy, extended AI therapy resulted in
improved DFS only in patients aged <60 yrs and in node-positive
patients. Our findings, which are related to the lack of a signifi-
cant impact of prognostic factors on the effect estimates associated
with sequenced therapy, appear to emphasize the greater absolute
benefit of AI therapy for patients with poorer prognoses. This may
be because the proportional benefits do not vary significantly with
prognosis-related factors, a finding that was reported in the recent
meta-analysis by Dowsett et al.,9 which examined randomized
trials of AIs versus tamoxifen either as an initial monotherapy10,11

or following 2e3 yrs of tamoxifen treatment.12,14 However differ-
ent patient cohorts that are not comparable and are not included in
these three analyses e soon after surgery, remaining disease-free
after 2e3 yrs of tamoxifen, or after 5 yrs of tamoxifen (with
placebo as the control group). One of the possible statements that
sequential is better than monotherapy may be misleading and

Table 4
Effect estimates of individual RCTs and the meta-analysis for adverse events.

RCTreference Intervention arm Control arm Odds ratio (95% CI)

RCT Meta-analysis

Fractures
Monotherapy ATAC18 Anastrozole 5 yrs Tamoxifen 5 yrs 0.99 (0.89e1.13) p ¼ 0.895 1.22 (0.80e1.87)

p [ 0.359BIG 1e9819,20 Letrozole 5 yrs Tamoxifen 5 yrs 1.53 (1.25e1.88) p < 0.001
Sequenced therapy ARNO-9513,21 Tamoxifen 2 yrs/Anastrozole 3 yrs Tamoxifen 5 yrs 1.02 (0.42e2.47) p ¼ 0.972 1.33 (1.08e1.65)

p [ 0.007IE study12 Tamoxifen 2e3 yrs/Exemestane 2e3 yrs Tamoxifen 5 yrs 1.40 (0.77e3.04) p ¼ 0.033
ITA14 Tamoxifen 2e3 yrs/Anastrozole 2e3 yrs Tamoxifen 5 yrs 1.53 (0.77e3.04) p ¼ 0.221
TEAM (713532)16 Tamoxifen 2e3 yrs/Exemestane 2e3 yrs Tamoxifen 5 yrs 1.38 (0.96e1.98) p ¼ 0.079
NSAS BC0317 Tamoxifen 2 yrs/Anastrozole 3 yrs Tamoxifen 5 yrs 0.55 (0.18e1.67) p ¼ 0.292

Extended therapy ABCSG 6a25 Anastrozole following 5 yrs of tamoxifen No treatment 3.31 (0.78e14.13) p ¼ 0.105 1.23 (0.98e1.56)
p [ 0.780MA.1722,23 Letrozole following 5 yrs of tamoxifen Placebo 1.16 (0.90e1.50) p ¼ 0.242

NSABP B-3324 Exemestane following 5 yrs of tamoxifen Placebo 1.53 (0.77e3.04) p ¼ 0.221
Endometrial cancer
Monotherapy ATAC18 Anastrozole 5 yrs Tamoxifen 5 yrs 0.21 (0.08e0.51) p ¼ 0.001 0.26 (0.13e0.49)

p < 0.001BIG 1e9819,20 Letrozole 5 yrs Tamoxifen 5 yrs 0.31 (0.13e0.79) p ¼ 0.013
Sequenced therapy ARNO-9513,21 Tamoxifen 2 yrs/Anastrozole 3 yrs Tamoxifen 5 yrs 0.20 (0.01e4.23) p ¼ 0.303 0.31 (0.13e0.72)

p [ 0.007IE study12 Tamoxifen 2e3 yrs/Exemestane 2e3 yrs Tamoxifen 5 yrs 0.51 (0.15e1.68) p ¼ 0.266
TEAM (713532)16 Tamoxifen 2e3 yrs/Exemestane 2e3 yrs Tamoxifen 5 yrs 0.15 (0.03e0.68) p ¼ 0.014
NSAS BC0317 Tamoxifen 2 yrs/Anastrozole 3 yrs Tamoxifen 5 yrs 0.33 (0.01e8.23) p ¼ 0.503

Thromboembolic events
Monotherapy ATAC18 Anastrozole 5 yrs Tamoxifen 5 yrs 0.61 (0.47e0.80) p < 0.0001 0.61 (0.50e0.75)

p < 0.001BIG 1e9819,20 Letrozole 5 yrs Tamoxifen 5 yrs 0.62 (0.45e0.85) p < 0.0001
Sequenced therapy TEAM (713532)16 Tamoxifen 2e3 yrs/Exemestane 2e3 yrs Tamoxifen 5 yrs 1.87 (1.19e2.93) p ¼ 0.006 1.89 (1.21e2.94)

p [ 0.005NSAS BC0317 Tamoxifen 2 yrs/Anastrozole 3 yrs Tamoxifen 5 yrs 3.03 (0.12e74.54) p ¼ 0.498
Cardiovascular events
Monotherapy ATAC18 Anastrozole 5 yrs Tamoxifen 5 yrs 1.23 (0.95e1.60) p ¼ 0.122 1.20 (1.02e1.42)

p [ 0.030BIG 1e9819,20 Letrozole 5 yrs Tamoxifen 5 yrs 1.18 (0.95e1.47) p ¼ 0.126
Sequenced therapy ARNO-9513,21 Tamoxifen 2 yrs/Anastrozole 3 yrs Tamoxifen 5 yrs 2.48 (0.87e7.09) p ¼ 0.091 1.15 (1.05e1.25)

p [ 0.003IE study12 Tamoxifen 2e3 yrs/Exemestane 2e3 yrs Tamoxifen 5 yrs 1.13 (0.98e1.31) p ¼ 0.094
ITA14 Tamoxifen 2e3 yrs/Anastrozole 2e3 yrs Tamoxifen 5 yrs 1.24 (0.60e2.59) p ¼ 0.560
TEAM (713532)16 Tamoxifen 2e3 yrs/Exemestane 2e3 yrs Tamoxifen 5 yrs 1.15 (1.02e1.29) p ¼ 0.020
NSAS BC0317 Tamoxifen 2 yrs/Anastrozole 3 yrs Tamoxifen 5 yrs 0.67 (0.11e4.03) p ¼ 0.660

Extended therapy ABCSG 6a25 Anastrozole following 5 yrs of tamoxifen No treatment 4.89 (0.54e43.9) p ¼ 0.157 1.06 (0.84e1.34)
p [ 0.640MA.1722,23 Letrozole following 5 yrs of tamoxifen Placebo 1.04 (0.82e1.32) p ¼ 0.751

A. Aydiner / The Breast 22 (2013) 121e129 127

VTE	AI	vs	Tamoxifen OR=0.61;	p<0.001

Cardiovascular	events AI	vs	Tamoxifen OR=1.20;	p=0,03



Hormonoterapia	y	ETE

Acetato	de	megestrol
Asociado	a	QT	(carbo-taxol,	ca de	endometrio)	dosis	160	mg/día:	incidencia	ETV	14,2%
Cáncer	de	mama	monoterapia	dosis	160	mg/día:	incidencia	ETV	10%

Bevis et	al.	J	Reprod Med 2014
2Bines	et	al.	Ann	Oncol 2014



Immunotherapy
A	promising	new	strategy	to	treat	cancer

The 2016	&	2017	Clinical Cancer Advance of	the Year
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Immunotherapy
New	Cancer	Treatment	Modality

• FDA	approved	drugs:
– Ipilimumab and	tremelimumab (anti-CTLA4)
– Nivolumab and	pembrolizumab (anti-PD1)
– Atezolizumab and	avelumab (anti-PD-L1)

• Indications:
– Advanced	stage	melanoma
– Non	small	cell	lung	cancer
– Renal	cell	carcinoma
– Head	and	neck	cancer
– Hodgkin	lymphoma
– Urothelial carcinoma
– Gastric	cancer	(September	2017)

• Many	trials	underway	with	theses	and	related	agents,	alone	or	in	combination

Targets of Cancer Immunotherapy

Adapted from Gangadhar TC. & Vonderheide RH. (2014) Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2013.245

Pembrolizumab
Nivolumab
Pidilizumab

Atezolizumab
Avelumab
Durvalumab

Lag 3MHC II BMS-986016 
IMP321

B7-H3 ?Enoblitzumab

Ipilimumab
Tremelimumab

Urelumab

Two ways to activate T cells

Adapted from Gangadhar TC.	&	Vonderheide RH.	Nat	Rev	Clin Oncol.	2014;11(2):91-9 32



Clinical Case	2
Immunotherapy

• Immune	related	adverse	events	(IRAES):	New	toxicity,	a	new	field
Autoimmune	complications

• No	increase	in	VTE	(despite	toxicity	inflammatory	disease)	or	
arterial	thromboembolism!

IRAEs: 
A wide clinical spectrum 

IRAE Clinical Characteristics
Colitis Diarrhea, perforation, death (rare)
Rash Vitiligo, neutrophilic dermatoses, SJS

Thyroiditis Hypo/hyper

Pneumonitis Dyspnea, cough, respiratory failure

Hypophysitis All hormonal axes or can be selective

Myocarditis Can lead to heart failure, death

Hepatitis Transaminitis, with or without elevated bilirubin

Central nervous system Encephalopathy, aseptic meningitis, transverse myelitis

Peripheral nervous system Peripheral neuropathy, Guillain-Barré syndrome

Rheumatic IRAEs

• Inflammatory arthritis1,2

• Sicca syndrome1

• Polymyalgia rheumatica3,4

• Vasculitis (GCA and single organ)3,5

• Myositis (dermatomyositis, polymyositis)6,7

• Lupus nephritis8

• Psoriasis/PsA9

• Others forthcoming
1. Cappelli et al. Ann Rheum Dis. 2017. 2. Chan et al. J Immunotherapy. 2015 3. Goldstein et  al. Arthritis Rheum 2014. 4. 
Calabrese et al. RMD Open. 2017. 5. Minor et al. J Clin Onc 2013.  6. Sheikh Ali et al. JAMA Derm. 2014.  7. Yoshioka et al. J 
Derm. 2015. 8. Fadel et al. NEJM 2009. 9. Bonigen. 2016. 

Adapted from Gangadhar TC.	&	Vonderheide RH.	Nat	Rev	Clin Oncol.	2014;11(2):91-9 33



Arterial	Thromboembolism (ATE)	&	Cancer

Grilz et	al.	ISTH	2017	 (Berlin)

• Spanish observational study,	 Rogado	
et	al.	ESMO	2017	(Madrid)

• The incidence of	cancer among stroke
survivors was almost twice (7.6%	- 18	
months)	 the rate that would be	
expected in	the general	population
and	was associated with increased
serum fibrinogen levels

• The 6-month	 cumulative incidence ATE:		
4.7%	(95%CI:	 4.6%-4.8%)	in	patients with
cancer compared with 2.2%	(95%CI:	2.1%-
2.2%)	in	control	patients (HR:	2.2;	95%CI:	
2.1	to	2.3)

• The 6-month	 cumulative incidence of	
myocardial infarction was 2.0%	(vs.	 0.7%)

• The 6-month	 cumulative incidence of	
ischemic stroke was 3.0%	(vs	 1.6%)

• Excess risk varied by cancer type (greatest
for lung),	 correlated with cancer stage,	and	
generally had resolved	 by 1	year.	

Navi et	al.	J	Am	Coll Cardiol. 2017

Risk of Arterial Thromboembolism in
Patients With Cancer
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F I G U R E  1ՊStatin treated, non-statin treated, and no treatment 
hazard ratios of the rate of deep vein thrombosis

F I G U R E  2ՊStatin treated, non-statin treated, and no treatment 
hazard ratios of the rate of pulmonary embolism

OC 46.4 | Arterial Thromboembolism in 
Patients with Cancer: Frequency, Risk Factors and 
Mortality
E. Grilz1, O. Königsbrügge1, F. Posch1,2, I. Lang3, I. Pabinger1, C. Ay1

1Medical University of Vienna, Clinical Division of Hematology and Hemostaseology, 
Department of Medicine I, Vienna, Austria, 2Medical University of Graz, Clinical 
Division of Oncology, Department of Medicine, Graz, Austria, 3Medical University of 
Vienna, Clinical Division of Cardiology, Department of Medicine II, Vienna, Austria

Background: While the relevance of venous thromboembolism (VTE) 

in patients with cancer is well-recognized, much less is known about 

arterial thromboembolism (ATE) in these patients.

Aims: To describe the rates of ATE in patients with cancer, explore 

clinical risk factors and investigate all-cause mortality.

Methods: In this observational cohort study, we included patients with 

newly diagnosed malignant disease or progressive disease after remission. 

All patients were prospectively followed for a maximum of 2 years. Study 

endpoint was symptomatic ATE, which was adjudicated by a committee.

Results: 1387 patients (52.3% male; mean age: 59 years), recruited 

between Oct. 2003 and Sept. 2013, were included in this analysis. 

The median observation time was 1.8 years, 125 (9.0%) developed 

VTE, and 585 (42.2%) patients died during this time. 34 (2.5%, table 1) 

patients developed ATE within 2 years (13 [38.2%] had myocardial in-

farctions, 13 [38.2%] strokes and 8 [23.6%] peripheral arterial events). 

The cumulative 3-month, 6-months, 12 months and 24 months risk 

of ATE was 0.9% (95%CI: 0.5-1.5), 0.9% (0.5-1.6), 1.6% (1.0-2.4), and 

2.6% (1.8-3.5), respectively. In univariable competing risk regression 

analysis, male sex (subdistribution hazard ratio [SHR]=2.2, 1.1-4.6, 

p=0.04), higher age (SHR per 10 year increase=1.8, 1.4-2.3, p< 0.001), 

lung cancer (SHR=2.8, 1.4-5.6, p=0.005), and renal cell carcinoma 

(SHR=3.5, 1.1-11.5, p=0.04) were associated with a higher ATE risk. 

In multivariable analysis, lung cancer (SHR=2.9, 1.4-6.2, p=0.005) and 

higher age (SHR per 10 years increase=1.8, 1.4-2.4, p< 0.001) were 

independently associated with ATE. In multistate modeling, the occur-

rence of ATE was associated with a 2.6-fold increased risk of mortality 

from any cause (hazard ratio [HR]=2.6, 95%CI: 1.6-4.3, p< 0.001).

Conclusions: In contrast to VTE, ATE is a less frequent complication in 

patients with cancer. Patients with cancer who develop ATE are at an 

increased risk of mortality.

T A B L E  1ՊATE rate in different tumor types

Primary Organ
No. of Patients 
(%)

No. of Patients 
with ATE (%)

Lung 233 (16.8) 12 (5.2)

Breast 228 (16.4) 0 (0.0)

Brain 193 (13.9) 4 (2.1)

Haematologic 
Malignancies

175 (12.6) 2 (1.1)

Gastric & Pancreatic 155 (11.2) 3 (1.9)

Colorectal 153 (11.0) 2 (1.1)

Kidney 37 (2.7) 3 (8.1)

Others 213 (15.4) 8 (3.8)

ATE	increased risk of	
mortality from any cause

HR=2.6,	95%CI:	1.6-4.3,	p<	0.001
Same tumors



Khorana Predictive Model

Khorana	et	al.	Blood.	2008;111(10):4902-7. 35
Khorana	et	al.	Blood.	2008;111(10):4902-7.	

The	association	of	VTE	with	multiple	variables	was	characterized	in	a	
derivation	cohort	of	2701	cancer	outpatients	from	a	prospective	
observational	study.	A	risk	model	was	derived	and	validated	in	an	
independent	cohort	of	1365	patients	from	the	same	 study.



Van	Es	N et	al,	OC21.2,	Berlin ISTH	2017
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the risk of VTE in cancer patients. This simple model can aid physi-
cians in selecting patients for thromboprophylaxis. 

F I G U R E  1ՊExternally-validated nomogram for predicting the risk 
of VTE in patients with cancer.

OC 21.2 | Comparison of Risk Prediction 
Scores for Cancer-Associated Venous 
Thromboembolism: A Prospective Cohort Study
N. van Es1, M. Di Nisio2, G. Cesarman3, A. Kleinjan1, 
H.-M. Otten4, I. Mahé5, I.T. Wilts6, D.C. Twint7, E. Porreca8, 
O. Arrieta3, A. Stépanian9, K. Smit7, M. De Tursi8, S.M. Bleker10, 
R. Nieuwland1, P.W. Kamphuisen6,11, P.M. Bossuyt1, H.R. Büller1

1Academic Medical Center, Amsterdam, The Netherlands, 2G. D‘Annunzio 
University, Department of Medicine and Ageing Sciences, Chieti, Italy, 3Instituto 
Nacional de Cancerología, Mexico City, Mexico, 4Slotervaartziekenhuis, Amsterdam, 
The Netherlands, 5Hôpital Louis Mourier, Paris, France, 6University Medical Center 
Groningen, Groningen, The Netherlands, 7VU Medical Center, Amsterdam, The 
Netherlands, 8G. D‘Annunzio University, Chieti, Italy, 9Hôpital Lariboisière, Paris, 
France, 10Academic Medical Center, Department of Vascular Medicine, Amsterdam, 
The Netherlands, 11Tergooi Hospital, Hilversum, The Netherlands

Background: In ambulatory patients with solid cancer, thrombo-
prophylaxis to prevent venous thromboembolism (VTE) is not rec-
ommended. Several risk prediction scores have been developed to 
identify cancer patients at high risk of VTE, but their clinical useful-
ness remains a matter of debate.
Aims: To evaluate and directly compare the performance of the 
Khorana, Vienna, PROTECHT, and CONKO scores (Table) in predict-
ing VTE in ambulatory cancer patients.
Methods: In this multinational, prospective cohort study, patients with 
advanced cancer were enrolled when they had recently started or 
were scheduled for chemotherapy. Patients receiving anticoagulants 
or adjuvant chemotherapy were excluded. The primary outcome was 
objectively confirmed, symptomatic or incidental deep vein throm-
bosis or pulmonary embolism over a 6-month follow-up period. The 
discriminatory performance (c-statistic), the positive predictive value, 
and the difference between low and high risk patients at the positivity 
threshold of 3 points were evaluated in a competing risks analysis.
Results: A total of 876 patients with nine different stage III or IV tumor 
types were enrolled, of whom 260 (30%) had not yet received chemo-
therapy. Fifty-three patients (6.1%) developed VTE. C-statistics of the 

scores ranged from 0.50 to 0.57. At the positivity threshold of 3 points, 
the scores classified 13-34% of patients as high risk; the 6-month VTE 
incidence in these patients ranged from 6.5% (95% CI, 2.8-12%) for the 
Khorana score to 9.6% (95% CI, 6.6-13%) for the PROTECHT score. 
High risk patients had a significantly higher risk of VTE if defined on 
the Vienna CATS (subhazard ratio 1.7; 95% CI 1.0-3.1) or PROTECHT 
scores (subhazard ratio 2.1; 95% CI 1.2-3.6; Figure).

F I G U R EՊCumulative VTE incidence in low and high risk patients 
according to the four scores

Conclusions: The prediction scores performed relatively poorly in 
predicting VTE in cancer patients. The Vienna CATS and PROTECHT 
scores appear to discriminate better between low and high risk pa-
tients, but research is needed to further improve their performance 
prior to introduction in clinical practice.

T A B L EՊRisk prediction scores

Item

Khorana 
score 
(points)

Vienna 
CATS score 
(points)

PROTECHT 
score (points)

CONKO 
score 
(points)

Very high risk 
tumor / high risk 
tumor

+2 / +1 +2 / +1 +2 / +1 +2 / +1

Hemoglobin <10 g/
dL or ESA use

+1 +1 +1 +1

White blood cell 
count >11 x 
10^9/L

+1 +1 +1 +1

Platelet count ≥350 
x 10^9/L

+1 +1 +1 +1

Body mass index 
>35 kg/m2

+1 +1 +1 +1

D-dimer >1.44 g/L - +1 - -

Soluble P-selectin 
>53.1 g/L

- +1 - -

Gemcitabine / 
platinum-based 
chemotherapy

- - +1 / +1 -

WHO performance 
status ≥2

- - - +1
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trombosis

Cualquier trombosis es el resultado de la combinación de 
factores genéticos y ambientales

Modelización del	riesgo de	ETV

La trombosis es una enfermedad multifactorial y compleja donde la suma de 
múltiples genes, cada uno de ellos con un efecto variable, 
interaccionando con el ambiente, determinaran en cada individuo el grado 
de susceptibilidad a la trombosis (Soria JM and Fontcuberta J, 2005)



Factores Ambientales
40%

Factores Genéticos
60%

Edad
Obesidad
Tabaquismo
HTA
Diabetes mellitus
Varices
ICC
IRC
Cáncer
Enfermedad
autoinmune
Infecciones
Ingreso hospitalario
Fármacos antipsicóticos
AINEs
Tamoxifeno
Anticonceptivos orales
THS
Embarazo y puerperio
Traumatismo grave
Cirugía general
Cirugía ortopédica
Imovilización en cama
Escayolamiento
Viaje > 5 horas

Modelización del	riesgo de	ETV

Souto JC et	al.	Am	J	Human	Genet.	2000;67:1452-59

De	forma	sistemática	todos	los	scores	han	ignorado	
la	base	genética	de	la	ETV	en	la	predicción	del	
riesgo	(base	genética	de	la	trombosis	60%)



Factores Ambientales
40%

Factores Genéticos
60%

Factor V Leiden
G20210A FII

F12
F13
ABO 

SerpinC1
SerpinC10

Edad
Obesidad
Tabaquismo
HTA
Diabetes mellitus
Varices
ICC
IRC
Cáncer
Enfermedad 
autoinmune
Infecciones
Ingreso hospitalario
Fármacos antipsicóticos
AINEs
Tamoxifeno
Anticonceptivos orales
THS
Embarazo y puerperio
Traumatismo grave
Cirugía general
Cirugía ortopédica
Imovilización en cama
Escayolamiento
Viaje > 5 horas

15,1%

Def. AT, PC y PS

Modelización del	riesgo de	ETV
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A	new	clinico-genetic risk score	(TiC score)
GRS	(12	SNPS/7	genes)

SNPs Gene Prevalence in DVT 
patients  Relative risk

46C>T FXII 6% 5
rs8176719

ABO Group 
(A1 carriers) nd

2-4

(+ FV Leiden: 
4-23)

rs7853989
rs8176743
rs8176750
Arg67Stop Serpin A10 (Pr Z) 4,4 % 3,3

Ala384Ser (Cambridge II) Serpin C1
(Antitrombina) 1,7 % 10

Arg506Gln 
(FV Leiden)

Factor V (FV)

15-25% 5

Arg306Thr 
(FV Cambridge) nd nd

Arg306Gly 
(FV Hong Kong) nd nd

Val34Leu Factor XIII (FXIII) 2% Protective factor

G20210A Prothrombin
Factor II (FII) 6-16% 2-3

Muñoz	AJ	et	al,	OC32,	Berlin ISTH	2017



Variable P	value

GRS 0.0022

BMI>25 0.0422

Primary tumor site

HR
VHR

0.5175
0.0018

Tumor	 stage 0.0002

VTE	family history 0.1098

TiC Onco Khorana score p	value
TiC-onco vs	
Khorana

AUC 0.719 0.569 <0.001

AUC	(95% CI) (0.656-0.781) (0.502-0.63)

Treatment group NNT	(all VTE)

All cancer patient 11.8

Khorana	≥3 10.2

TiC	cut-off 7.7

70% of VTE events were detected by TiC onco score 
vs 21% by Khorana score

Three out of four VTE events (79% of the total 
events) that were not detected by the Khorana score 
as high risk were detected as high risk with TiC onco

Muñoz	AJ	 et	al,	OC32,	 Berlin ISTH	2017

A	new	clinico-genetic risk score	(TiC score)



Profilaxis Quirúrgica
¿Deben recibir los pacientes con cáncer sometidos a 

cirugía anticoagulación profiláctica para la ETV?

• El riesgo de ETV en el postoperatorio es un hecho bien 
reconocido

• Sin profilaxis, el riesgo de ETV tras cirugía oncológica 
es aprox. el doble en comparación cirugía no oncológica 

• Múltiples ensayos clínicos randomizados han 
demostrado beneficio de anticoagularprofilacticamente
en pacientes quirúrgicos



Profilaxis	Quirúrgica:	HBPM

ASCO NCCN
AIOM
ESMO

FNCLCC SEOM’11

ü
HBPM/HNF

Métodos 
mecánicos en 

alto riesgo

ü
HBPM/HNF

FONDAPARINUX
±Métodos mecánicos

ü
HBPM/HNF
(4 semanas)

NA ü
HBPM/HNF

FONDAPARINUX
±Métodos mecánicos

ENOXAPARINA 40mg/d – DALTEPARINA 5.000 U/d - BEMIPARINA 3.500 U/d 
FONDAPARINUX 2,5 mg/d

RECOMENDACCIÓN ACCP’2012: GRADO 1A

‒ HBPM similar eficacia y seguridad (riesgo de sangrado) que HNF

‒ HBPM mayor comodidad  que HNF (24h vs 8h) y menor     
trombopenia asociada a heparina

‒ HBPM fármaco de elección en práctica clínica



Profilaxis	Quirúrgica



1Bergqvist	NEJM	2002,	2Rasmussen	JThromb	Haemost	2006



1Bergqvist NEJM 2002, 2Rasmussen JThromb Haemost 2006



Profilaxis	Quirúrgica-Duración

Duration

Low risk 7-10 days

High risk1,2 4 weeks

Risk factors

Obese patients

Residual malignant disease after 
operation

Previous history of VTE

Age ≥60 years

Operative time >2 hours

Advanced cancer

More than 3 days of bed rest

1Bergqvist	NEJM	2002,	2Rasmussen	JThrombHaemost 2006



Profilaxis	Pacientes	Médicos	
Hospitalizados

¿Deben	recibir	los	pacientes	con	cáncer	hospitalizados	anticoagulación	profiláctica	
para	la	ETV?

• Ausencia	de	estudios	específicos	en	pacientes	con	cáncer	(difícil	realización,	no	grupo	control	sin	
tratamiento	profiláctico)

• 3	estudios	(%	pacientes	con	cáncer)
– MEDENOX-Enoxaparina:	14%	(n=1102)
– PREVENT-Dalteparina:	5%	(n=3706)
– ARTEMIS-Fondaparinux:	15,4%	(n=849)

• El	riesgo	varía	significativamente	entre	los	diferentes	tipos	de	tumores	y	características	clínicas
– Mama	2,3%	vs	Páncreas	8,1%	- Renal	7,6%
– Ingresos	cortos	(<3	días)	vs	largos
– Grado	de	movilización



Profilaxis	Pacientes	Médicos	
Hospitalizados

ASCO NCCN AIOM/ESMO FNCLCC SEOM

ü
All hospitalized 

cancer patients in 
the absence of 

contraindications

ü
All hospitalized 

cancer patients in 
the absence of 

contraindications

ü
In immobilized 

hospitalized cancer 
patients with acute 

medical illness

NA ü
All hospitalized 

cancer patients in 
the absence of 

contraindications 
or bleeding

HBPM-FONDAPARINUX-HNF a bajas dosis

– HBPM similar eficacia y seguridad (riesgo de sangrado) que HNF
– Metaanálisis,	Laporte S	et	al.	J	Thromb Hemost 2010	:	Enoxa vs	UFH

– Reducción	significativa	VTE	+	similar	riesgo	de	sangrado
– Tendencia	a	mayor	supervivencia

– Sólo una minoría de pacientes con cáncer reciben profilaxis adecuada 
(Francis, JCO 2009)



Rationale for prophylaxis with LMWH in 
Medical Cancer Patients

RR = 0.50
NNT = 10

RR = 0.37
NNT = 18

Samama MM et al. N Engl J Med 1999;341:793-800.

Leizorovicz A et al. Circulation. 2004;110:874- 879 .

Alikhan R al. Blood Coagul Fibrinolysis 14:341–346.

Cohen AT et al. Vasc Med. 2007 May;12(2):123-7.

RR = 0.37
NNT = 11

RR = 0.55
NNT = 45

Cancer subgroupOverall population



ASCO NCCN AIOM/ESMO FNCLCC SEOM

NA x x x x

FNCLCC: CVC en VCS-AD

ETV-Oncología
Profilaxis CVC

¿Deben recibir todos los pacientes portadores de CVC 
anticoagulación profiláctica para la ETV?

CVC-associated VTE affects approximately 4% of patients with
cancer

ACCP (2004&2012): NO RECOMENDACIÓN
España: Estudio BECAT (HBPM profilaxis primaria trombosis asociada a 
catéter)
Elevado número de pacientes para encontrar diferencias significativas



Study Designs
VTE	in	cancer is primarily an outpatient illness

LMWH	+	CT

PLACEBO	 +	CT

MULTI-TUMOR
PROTECHT
SAVE	ONCO

PANCREAS
FRAGEM	UK
CONKO	004

Outpatients	with	solid	tumors	
receiving	chemotherapy

Adapted from Akl et	al.	N	Engl J	Med.	2012;366(7):661-2

R
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CONKO-004

CI	=	confidence	interval;	HR	=	hazard	ratio;	
PFS	=	progression-free	survival;	OS	=	overall	survival. Pelzer U,	et	al.	J	Clin	Oncol 2015;	33:2028–2034.

To compensate for the inflation of the error level caused by an interme-
diate evaluation of the primary aim, the approximated alpha and/or beta
spending functions according to Pocock30 were used. Because of the presence
of competing risks, analyses of the symptomatic VTEs and major hemorrhage
rates were performed using the Gray test.31,32 The Gray test compares the
weighted averages of the hazards of the cumulative incidence rate (CIR).
Comparisons between cumulative incidence curves at fixed points were con-
structed, along with the SEs of these estimates.33

The formal !2 test was used to compare nominal counts; the Fisher’s
exact test was used as appropriate. Median PFS and median OS were estimated
according to Kaplan-Meier methods, providing medians with 95% CIs. Com-
parisons between the groups were performed using the two-sided log-rank
test, with a significance level of .05. HRs with 95% CIs were estimated with the
Cox regression model. Statistical analyses were performed using R (version
3.01) with software package CMPRSK (http://www.r-project.org) and SPSS
software (version 19.0; SPSS, Chicago, IL).

RESULTS

A total of 312 patients were enrolled between April 2004 and January
2009. The planned interim analysis (12 patients with symptomatic
VTEs; 115 recruited patients) was conducted in May 2006. Consistent
with the protocol, the null hypothesis was maintained, and random
assignment continued (!2 P ! .235; standardized test statistic,
"1.183). With respect to safety aspects, no difference was observed in
major bleeding events between the two groups (!2 P ! .975).

One of the statistical end points (24 cases of symptomatic VTEs
confirmed by ERB) was reached in January 2009, when 312 patients
from 33 centers had been enrolled. An additional eight symptom-
atic VTEs were identified during follow-up. All patients could be
included in the intention-to-treat analysis (Fig 2). Quality-of-life
data were not analyzed. There was no interaction between antico-
agulation (based on random assignment) and chemotherapy as-
signment (based on performance status and renal function; P !
.884). Random assignment was satisfactory, and patient character-
istics were well balanced (Table 1).

A total of 32 symptomatic VTEs were finally assessed by the ERB.
The symptomatic VTE occurrences within the first 3 months were as
follows: 15 of 152 patients in the observation group and two of 160
patients in the enoxaparin group (HR, 0.12; 95% CI, 0.03 to 0.52; !2 P
! .001). The numbers of major bleeding events were as follows: five of
152 patients in the observation arm and seven of 160 patients in the
enoxaparin arm (HR, 1.4; 95% CI, 0.35 to 3.72; !2 P ! 1.0).

The estimated CIR of symptomatic VTEs within the first 3
months was 10.2% in the observation arm and 1.3% in the enoxaparin
arm (P ! .001); 12 patients required treatment to prevent a symptom-
atic VTE (95% CI, 7 to 28). The estimated CIR of major bleeds within
the first 3 months was 3.4% in the observation arm and 4.5% in the
enoxaparin arm (P ! .641).

The overall CIR of symptomatic VTEs was 15.1% in the observa-
tion arm and 6.4% in the enoxaparin arm (HR, 0.40; 95% CI, 0.19 to
0.83; P ! .01). The overall CIR of major bleeds was 6.9% in the
observation arm and 8.3% in the enoxaparin arm (HR, 1.23; 95% CI,
0.54 to 2.79; P ! .63; Fig 3). The nominal counts and origins of the
symptomatic VTEs and major bleeds are listed in Table 2. Patients
with major bleeds ceased enoxaparin treatment, whereas patients with
symptomatic VTEs were further treated with a therapeutic dose. Three
lethal bleeding events occurred. Two (observation arm) were caused by
confirmed fulminant cancer ulceration of the duodenum; one (enoxa-
parinarm)wastheresultof fatalesophagealvaricosebleeding.Twomajor
bleeding events (enoxaparin arm) occurred after LMWH treatment had
already been ceased for at least 7 days: in one patient because of
chemotherapy-induced thrombocytopenia, and in the other patient be-
cause of local cutaneous irritations after subcutaneous injection of enoxa-
parin. The incidence of all other adverse events and hospitalizations was
similar in both groups. No patient experienced heparin-induced throm-
bocytopenia. The therapeutics used produced no novel adverse effects
other than those described in the Summary of Product Characteristics.

Median PFS was 5.42 months (95% CI, 4.21 to 5.78 months) in
the observation arm and 4.99 months (95% CI, 3.71 to 5.52 months)
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Enoxaparin
Observation

No. at risk
Enoxaparin 160 102 55 26 12 4
Observation 152 87 47 27 14 5

Incidence rate, %
Enoxaparin 0 1.3 3.8 5.1 5.7 6.4
Observation 0 10.2 14.4 14.4 15.1 15.1

No. at risk
Enoxaparin 160 99 52 26 14 5
Observation 152 94 52 26 13 4

Incidence rate, %
Enoxaparin 0 4.5 7.6 7.6 8.3 8.3
Observation 0 3.4 5.5 5.5 6.9 6.9

Fig 3. Cumulative incidence curve and rates of (A) symptomatic venous thromboembolic events and (B) bleeding events. HR, hazard ratio.

Pelzer et al

4 © 2015 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY
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PFS: HR 1.06; 95% CI, 0.84 to 1.32; p=0.64
OS: HR 1.01; 95% CI, 0.87 to 1.38; p=0.44 

To compensate for the inflation of the error level caused by an interme-
diate evaluation of the primary aim, the approximated alpha and/or beta
spending functions according to Pocock30 were used. Because of the presence
of competing risks, analyses of the symptomatic VTEs and major hemorrhage
rates were performed using the Gray test.31,32 The Gray test compares the
weighted averages of the hazards of the cumulative incidence rate (CIR).
Comparisons between cumulative incidence curves at fixed points were con-
structed, along with the SEs of these estimates.33

The formal !2 test was used to compare nominal counts; the Fisher’s
exact test was used as appropriate. Median PFS and median OS were estimated
according to Kaplan-Meier methods, providing medians with 95% CIs. Com-
parisons between the groups were performed using the two-sided log-rank
test, with a significance level of .05. HRs with 95% CIs were estimated with the
Cox regression model. Statistical analyses were performed using R (version
3.01) with software package CMPRSK (http://www.r-project.org) and SPSS
software (version 19.0; SPSS, Chicago, IL).

RESULTS

A total of 312 patients were enrolled between April 2004 and January
2009. The planned interim analysis (12 patients with symptomatic
VTEs; 115 recruited patients) was conducted in May 2006. Consistent
with the protocol, the null hypothesis was maintained, and random
assignment continued (!2 P ! .235; standardized test statistic,
"1.183). With respect to safety aspects, no difference was observed in
major bleeding events between the two groups (!2 P ! .975).

One of the statistical end points (24 cases of symptomatic VTEs
confirmed by ERB) was reached in January 2009, when 312 patients
from 33 centers had been enrolled. An additional eight symptom-
atic VTEs were identified during follow-up. All patients could be
included in the intention-to-treat analysis (Fig 2). Quality-of-life
data were not analyzed. There was no interaction between antico-
agulation (based on random assignment) and chemotherapy as-
signment (based on performance status and renal function; P !
.884). Random assignment was satisfactory, and patient character-
istics were well balanced (Table 1).

A total of 32 symptomatic VTEs were finally assessed by the ERB.
The symptomatic VTE occurrences within the first 3 months were as
follows: 15 of 152 patients in the observation group and two of 160
patients in the enoxaparin group (HR, 0.12; 95% CI, 0.03 to 0.52; !2 P
! .001). The numbers of major bleeding events were as follows: five of
152 patients in the observation arm and seven of 160 patients in the
enoxaparin arm (HR, 1.4; 95% CI, 0.35 to 3.72; !2 P ! 1.0).

The estimated CIR of symptomatic VTEs within the first 3
months was 10.2% in the observation arm and 1.3% in the enoxaparin
arm (P ! .001); 12 patients required treatment to prevent a symptom-
atic VTE (95% CI, 7 to 28). The estimated CIR of major bleeds within
the first 3 months was 3.4% in the observation arm and 4.5% in the
enoxaparin arm (P ! .641).

The overall CIR of symptomatic VTEs was 15.1% in the observa-
tion arm and 6.4% in the enoxaparin arm (HR, 0.40; 95% CI, 0.19 to
0.83; P ! .01). The overall CIR of major bleeds was 6.9% in the
observation arm and 8.3% in the enoxaparin arm (HR, 1.23; 95% CI,
0.54 to 2.79; P ! .63; Fig 3). The nominal counts and origins of the
symptomatic VTEs and major bleeds are listed in Table 2. Patients
with major bleeds ceased enoxaparin treatment, whereas patients with
symptomatic VTEs were further treated with a therapeutic dose. Three
lethal bleeding events occurred. Two (observation arm) were caused by
confirmed fulminant cancer ulceration of the duodenum; one (enoxa-
parinarm)wastheresultof fatalesophagealvaricosebleeding.Twomajor
bleeding events (enoxaparin arm) occurred after LMWH treatment had
already been ceased for at least 7 days: in one patient because of
chemotherapy-induced thrombocytopenia, and in the other patient be-
cause of local cutaneous irritations after subcutaneous injection of enoxa-
parin. The incidence of all other adverse events and hospitalizations was
similar in both groups. No patient experienced heparin-induced throm-
bocytopenia. The therapeutics used produced no novel adverse effects
other than those described in the Summary of Product Characteristics.

Median PFS was 5.42 months (95% CI, 4.21 to 5.78 months) in
the observation arm and 4.99 months (95% CI, 3.71 to 5.52 months)
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Enoxaparin
Observation

No. at risk
Enoxaparin 160 102 55 26 12 4
Observation 152 87 47 27 14 5

Incidence rate, %
Enoxaparin 0 1.3 3.8 5.1 5.7 6.4
Observation 0 10.2 14.4 14.4 15.1 15.1

No. at risk
Enoxaparin 160 99 52 26 14 5
Observation 152 94 52 26 13 4

Incidence rate, %
Enoxaparin 0 4.5 7.6 7.6 8.3 8.3
Observation 0 3.4 5.5 5.5 6.9 6.9

Fig 3. Cumulative incidence curve and rates of (A) symptomatic venous thromboembolic events and (B) bleeding events. HR, hazard ratio.
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Patients with histologically proven APC were 
randomly assigned to ambulant first-line 
chemotherapy and prophylactic use of 
enoxaparin or chemotherapy alone to investigate 
the probable reduction in symptomatic VTEs and 
the impact on survival.



Ben-Aharon Meta-analysis
Lung &	Pancreas Cancer

  Primary thrombo-prophylaxis in solid malignancies  –  a meta-analysis   1235

cancer LMWH reduced the RR for VTE even fur-
ther [0.28 (95% CI 0.16 – 0.49) for pancreatic can-
cer] and [0.43 (95% CI 0.26 – 0.71) for lung cancer]. 
LMWH had no effect on survival in meta-analysis 
of all trials. 

 Based on our meta-analysis the NNT to prevent 
one symptomatic VTE is 50 (95% CI 33 – 100). 
Among lung cancer patients the NNT to prevent one 
VTE is 33 (95% CI 25 – 100) and in pancreatic cancer 
the NNT to prevent one VTE is 10 patients (95% CI 
7 – 16), indicating a substantial benefi t for LMWH in 
this subpopulation. The rate of serious adverse events 
was low, with the number needed to harm (NNH) 
being 100 (95% CI 50 – very large number) for clini-
cally relevant bleeding. The RR for major bleeding 
events was not greater compared with the control arm 
and neither the rate of thrombocytopenia. We could 
not infer based upon the analysis whether a specifi c 
LMWH exhibit superior results compared with other 
agents of this group, it is therefore probably safe to 
assume there is a class effect. 

 The rationale for primary thromboprophylaxis 
in cancer patients arises from the marked risk of can-
cer-associated VTE. Population-based case-control 
studies indicate a two-year cumulative incidence of 
0.6 – 7.8%, depending on the population studied 
[28,29]. The risk for VTE depends profoundly on the 
primary site of cancer, whereas pancreatic, gastric and 
lung cancers confer the highest risk to develop VTE 
[30]. Lung and cardiac comorbidities which are 
frequent in lung cancer patients increase the risk of 
VTE by 20% [31,32]. Former studies indicate that the 
incidence of VTE is highest within the fi rst six months 
of commencing the anti-cancer treatment [2]. 

 Our meta-analysis did not show a survival advan-
tage. Several studies have indicated that selected pop-
ulations may gain a survival advantage from LMWH 
prophylaxis, whereas the LMWH benefi t was most 
apparent among patients with a better prognosis. Some 
other considerations that may impact survival analysis 
include the short length of follow-up: in some of the 
studies in a subgroup analysis, the good-prognosis 
group of patients experienced a superior survival with 
LMWH [18,19]. Another determinant is the effect of 
LMWH in different tumor types and disease stages. 
The majority of studies included in the meta-analysis 
encompass a variety of tumor types whereas the bio-
logical role of LMWH may differ in distinctive cancers. 
Due to the main role of coagulation pathways in pan-
creatic and lung cancer, the potential benefi t of con-
comitant administration of LMWH may be enhanced 
in these cancers, as we have shown in this meta-anal-
ysis in terms of VTE reduction in these entities. 

 Several limitations of this analysis must be acknowl-
edged. The heterogeneity of cancer types and disease 
stages in some of the studies may attenuate the impact 

phylaxis to cancer patients concomitantly with 
standard chemotherapy signifi cantly reduces the risk 
for symptomatic VTE, any VTE and PE, while the 
risk for major bleeding is not signifi cantly increased. 
In a subgroup analysis of pancreatic cancer and lung 

Study or Subgroup

1.10.1 nadroparin

Agnelli 2009 (PROTECHT)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 1.76 (p = 0.08)

1.10.2 semuloparin

Agnelli 2012 (SAVE ONCO)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 2.67 (p = 0.008)

1.10.3 certoparin

Haas 2012 (TOPIC 2)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 1.31 (p = 0.19)

1.10.4 dalteparin

Altinbas 2004
Subtotal (95% CI)
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Heterogeneity: Tau² = 0.00; χ² = 1.74, df = 3 (p = 0.63); I² = 0%
Test for overall effect: Z = 3.26 (p = 0.001)
Test for subgroup differences: χ² = 1.74, df = 3 (p = 0.63), I² = 0%
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7

7
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9
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5

1

1
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Total
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591
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7

7
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25
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0

0
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80
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1.14.1 nadroparin

Agnelli 2009 (PROTECHT)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.99 (p = 0.32)

1.14.2 semuloparin

Agnelli 2012 (SAVE ONCO)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 2.44 (p = 0.01)

1.14.3 dalteparin

Marvayas 2012
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 2.04 (p = 0.04)

1.14.4 enoxaparin

Riess 2010 (CONKO004)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 2.78 (p = 0.005)

Total (95% CI)
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   Figure 3.     Forest plot of risk ratios (RRs) comparing (A) venous 
thromboembolism (VTE) in lung cancer patients and (B) in 
pancreatic cancer patients who received LMWH in addition to 
standard therapy versus those who received standard therapy only. 
Risk ratios for each trial are represented by the  squares , the size 
of the square represents the weight of the trial in the meta-analysis, 
and the  horizontal line  crossing the square represents the 95% 
confi dence interval (CI). The  diamonds  represent the estimated 
overall effect based on the meta-analysis random effects of all 
trials.  
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cancer LMWH reduced the RR for VTE even fur-
ther [0.28 (95% CI 0.16 – 0.49) for pancreatic can-
cer] and [0.43 (95% CI 0.26 – 0.71) for lung cancer]. 
LMWH had no effect on survival in meta-analysis 
of all trials. 

 Based on our meta-analysis the NNT to prevent 
one symptomatic VTE is 50 (95% CI 33 – 100). 
Among lung cancer patients the NNT to prevent one 
VTE is 33 (95% CI 25 – 100) and in pancreatic cancer 
the NNT to prevent one VTE is 10 patients (95% CI 
7 – 16), indicating a substantial benefi t for LMWH in 
this subpopulation. The rate of serious adverse events 
was low, with the number needed to harm (NNH) 
being 100 (95% CI 50 – very large number) for clini-
cally relevant bleeding. The RR for major bleeding 
events was not greater compared with the control arm 
and neither the rate of thrombocytopenia. We could 
not infer based upon the analysis whether a specifi c 
LMWH exhibit superior results compared with other 
agents of this group, it is therefore probably safe to 
assume there is a class effect. 

 The rationale for primary thromboprophylaxis 
in cancer patients arises from the marked risk of can-
cer-associated VTE. Population-based case-control 
studies indicate a two-year cumulative incidence of 
0.6 – 7.8%, depending on the population studied 
[28,29]. The risk for VTE depends profoundly on the 
primary site of cancer, whereas pancreatic, gastric and 
lung cancers confer the highest risk to develop VTE 
[30]. Lung and cardiac comorbidities which are 
frequent in lung cancer patients increase the risk of 
VTE by 20% [31,32]. Former studies indicate that the 
incidence of VTE is highest within the fi rst six months 
of commencing the anti-cancer treatment [2]. 

 Our meta-analysis did not show a survival advan-
tage. Several studies have indicated that selected pop-
ulations may gain a survival advantage from LMWH 
prophylaxis, whereas the LMWH benefi t was most 
apparent among patients with a better prognosis. Some 
other considerations that may impact survival analysis 
include the short length of follow-up: in some of the 
studies in a subgroup analysis, the good-prognosis 
group of patients experienced a superior survival with 
LMWH [18,19]. Another determinant is the effect of 
LMWH in different tumor types and disease stages. 
The majority of studies included in the meta-analysis 
encompass a variety of tumor types whereas the bio-
logical role of LMWH may differ in distinctive cancers. 
Due to the main role of coagulation pathways in pan-
creatic and lung cancer, the potential benefi t of con-
comitant administration of LMWH may be enhanced 
in these cancers, as we have shown in this meta-anal-
ysis in terms of VTE reduction in these entities. 

 Several limitations of this analysis must be acknowl-
edged. The heterogeneity of cancer types and disease 
stages in some of the studies may attenuate the impact 

phylaxis to cancer patients concomitantly with 
standard chemotherapy signifi cantly reduces the risk 
for symptomatic VTE, any VTE and PE, while the 
risk for major bleeding is not signifi cantly increased. 
In a subgroup analysis of pancreatic cancer and lung 
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LUNG CANCER
RR 0.42

PANCREATIC CANCER
RR 0.31

Ben-Aharon et	al.	Acta	Oncol.	2014;53(9):1230-7.	 55



Cancer	Patients-Thromboprophylaxis
2017	Recommendations?

Surgery for	cancer
(Grade	1A)

Cancer	Patients
Clinical setting

Hospitalization for	
Acute	medical illness

Chemotherapy in	high
risk ambulatory

cancer	patients	and	
low bleeding risk

PROTECHT
CONKO-004
FRAGEM

SAVE	ONCO
Akl 2012

Di	Nisio 2014
Ben-Aharon 2014

Risk Assessment Models

56



VTE	recurrence:	The	risk of	clinically important	bleeding in	cancer	
patients	during anticoagulant	therapy

57

VTE recurrence: The risk of clinically 
important bleeding in cancer patients 
during anticoagulant therapy 

VTE = venous thromboembolism.  Prandoni P, et al. Blood 2002; 100:3484–3488. 
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• Data on the relative efficacy and safety of LMWH and UFH for initial treatment in patients with 
cancer come from post hoc subgroup analysis of large RCTs

• Cochrane review
– 16 randomized-controlled trials
– Significant mortality reduction at 3 months in patients treated with LMWH compared with those 

treated with UFH RR 0.71; 95% CI 0.52-0.98
– Recurrent VTE did not show a significant advantage of LMWH over UFH

RR 0.78; 95% CI 0.29-2.08

Initial	treatment of	VTE

Akl et	al.	Cochrane	Database Syst Rev.	2014	Jun	19;(6):CD006649 58



Treatment	of	VTE	in	Cancer

Vitamin	K	antagonist	(INR	2.0	to	3.0)

Control	
Group LMWH

Dalteparin	200	IU/kg	OD	then		~150	IU/kg	ODv

Tinzaparin 175	IU/kg	ODLITE
N=200

CANTHANOX
N=146

Enoxaparin	1.5	mg/kg	OD

CLOT
N=672

5	– 7	days									1	month																3	months	 																6	months

CATCH
N=900 Tinzaparin175	IU/kg	OD

Enoxaparin	1.5	mg/kg	or	1	mg/kg/12	hoursONCENOX
N=122

Lee et al. N Engl J Med. 2003;349(2):146-53.

CANTHANOX	 ()
LITE	(CATCH	()

Meyer	2002

Hull	2006)

Lee	2015

Deitcher et al. Clin Appl Thromb Hemost. 2006;12(4):389-96.
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CLOT	trial

Lee et al. N Engl J Med. 2003;349(2):146-53.

R

(n=336)

(n=336)

Dalteparine 200 UI/Kg x 1 month + 150 UI/kg x 5 
months

Dalteparine 200 UI/kg + VKA (INR 2-3) x 5 months

Primary endpoint
Recurrent VTE 6 months

Secondary endpoint
- Safety-bleeding
- Survival
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NNT	13

CLOT:	RecurrentVTE

Lee et al. N Engl J Med. 2003;349(2):146-53.
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CLOT:	Bleeding

Lee et al. N Engl J Med. 2003;349(2):146-53. 62



LMWH	drug of	choice for long term treatment
of	cancer-associated VTE

CLINICAL GUIDES IN ONCOLOGY

Clinical guide SEOM on venous thromboembolism
in cancer patients

A. J. Muñoz Martı́n • C. Font Puig •
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M. Martı́n Jiménez
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Abstract Venous thromboembolism (VTE) is a common
event in cancer patients and one of the major causes of

cancer-associated mortality and a leading cause of mor-

bidity. In recent years, the incidence rates of VTE have
notably increased; however, VTE is still commonly

underestimated by oncologists. VTE is considered an

adverse prognostic factor in cancer patients in all settings.
In 2011 the Spanish Society of Medical Oncology (SEOM)

first published a clinical guideline of prophylaxis and

treatment of VTE in cancer patients. In an effort to
incorporate evidence obtained since the original publica-

tion, SEOM presents an update of the guideline for

thrombosis and cancer in order to improve the prevention
and management of VTE.

Keywords Cancer ! Thrombosis ! Guidelines !
Anticoagulation

Introduction

Venous thromboembolism (VTE) is a significant cause

of morbidity and death in patients with cancer. Although
deep vein thrombosis (DVT) of limbs and pulmonary

embolism (PE) are the most commonly encountered

venous thrombotic complications, other vascular terri-
tories, such as the splanchnic veins and central nervous

system can be involved. The risk of VTE is estimated to

be fourfold higher in cancer patients compared with
non-cancer patients. The true incidence of VTE in

cancer patients remains uncertain, with reported inci-

dence rates ranging from 0.8 % to over 30 % in some
populations, and depends on several factors (tumor, host

and treatment-related factors) [1]. VTE is often

asymptomatic or minimally symptomatic, therefore the
incidence is likely to be much higher. A steady increase

in the incidence of cancer-associated thrombosis (CAT)

has been observed in the past two decades due to
multiple factors: increasing age of general population

and cancer prevalence, improved imaging techniques
with enhanced detection of incidental thrombosis and

greater thrombogenicity of current multiagent chemo-

therapy regimens. Cancer patients with VTE have an
increased incidence of VTE recurrence and anticoagu-

lant-related bleeding complications compared with

patients without cancer. VTE has been found to be an
adverse prognosis factor in all stages of cancer [2]. In

the last decade it was postulated that the aggressiveness

of a malignant tumor is clearly correlated to the inci-
dence of VTE.

Here, we review the prophylaxis and treatment of VTE

in cancer patients using the GRADE system for all the
recommendations [3, 4].

A. J. Muñoz Martı́n (&) ! M. Martı́n Jiménez
Medical Oncology Service, Gregorio Marañón University
General Hospital, Madrid, Spain
e-mail: andresmunmar@hotmail.com
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4.1	LMWH	 is	preferred	over	UFH	for	the	 initial	 5	to	10	days	of	anticoagulation	 for	
the	cancer	 patient	 with	newly	diagnosed	 VTE	who	does	not	have	severe	 renal	
impairment	 (defined	as	creatinine	 clearance	 <	30	mL/min).

4.2	For	long	term	anticoagulation,	 LMWH	for	at	least	 6	months	is	preferred	 due	to	
improved	efficacy	 over	Vitamin	K	antagonists.	Vitamin	K	antagonists	are	an	
acceptable	 alternative	 for	long-term	 therapy	 if	LMWH	 is	not	available.

4.3	Anticoagulation	 with	LMWH	 or	Vitamin	K	antagonist	beyond	the	 initial	 6	
months	may	be	considered	 for	select	 patients	with	active	 cancer,	 such	as	those	
with	metastatic	 disease	 or	those	receiving	 chemotherapy.

4.4	The	 insertion	 of	a	vena	cava	filter	 is	only	 indicated	 for	patients	 with	
contraindications	 to	anticoagulant	 therapy	 (see	Table	4).	It	may	be	considered	 as	an	
adjunct	 to	anticoagulation	 in	patients	with	progression	of	thrombosis	 (recurrent	
VTE	or	extension	 of	existing	 thrombus)	despite	 optimal	 therapy	with	LMWH.

ASCO	Recommendations
Q4.	Treatment	and	Secondary	Prophylaxis

www.asco.org/guidelines/VTE last	access	May	2016 64



VKA	in	cancer	patients

VKA-time	in	therapeutic range:
• 41%	in	CANTHANOX	1

• 45%	in	LITE	2

• 46%	in	CLOT	3

• 47%	in	CATCH4

1. Meyer	G	et	al.	Arch	InternMed.	2002;162(15):1729-35
2. Hull	R	et	al.	Am	J	Med.	2006;119(12):1062-72
3. Lee	AY	et	al.	J	Clin	Oncol.	2005;23(10):2123-9
4. Lee	AY	et	al.	JAMA.	2015;314(7):677-86
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Treatment	of	cancer-associated	VTE

INR	(range)

Recurrent	VTE Major	Bleeding

Cancer No	Cancer Cancer No	Cancer

<	2.0 54 15.9 30.6 0

2.0–3.0 18.9 7.2 11.2 0.8

>	3.0 18.4 6.4 0 6.3

Overall 27 9 13.3 2.1

Number	of	events	per	100	patients/yrs

Hutten	BA	et	al.	J	Clin	Oncol.	 200;18:	3078-83.
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Background
About 20% of patients with unprovoked venous thromboembolism have a recur-
rence within 2 years after the withdrawal of oral anticoagulant therapy. Extending 
anticoagulation prevents recurrences but is associated with increased bleeding. The 
benefit of aspirin for the prevention of recurrent venous thromboembolism is un-
known.

Methods
In this multicenter, investigator-initiated, double-blind study, patients with first-ever 
unprovoked venous thromboembolism who had completed 6 to 18 months of oral 
anticoagulant treatment were randomly assigned to aspirin, 100 mg daily, or 
placebo for 2 years, with the option of extending the study treatment. The primary 
efficacy outcome was recurrence of venous thromboembolism, and major bleeding 
was the primary safety outcome.

Results
Venous thromboembolism recurred in 28 of the 205 patients who received aspirin 
and in 43 of the 197 patients who received placebo (6.6% vs. 11.2% per year; hazard 
ratio, 0.58; 95% confidence interval [CI], 0.36 to 0.93) (median study period,  
24.6 months). During a median treatment period of 23.9 months, 23 patients tak-
ing aspirin and 39 taking placebo had a recurrence (5.9% vs. 11.0% per year; hazard 
ratio, 0.55; 95% CI, 0.33 to 0.92). One patient in each treatment group had a major 
bleeding episode. Adverse events were similar in the two groups.

Conclusions
Aspirin reduced the risk of recurrence when given to patients with unprovoked 
venous thromboembolism who had discontinued anticoagulant treatment, with 
no apparent increase in the risk of major bleeding. (Funded by the University of 
Perugia and others; WARFASA ClinicalTrials.gov number, NCT00222677.)
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Background
Patients who have had a first episode of unprovoked venous thromboembolism have 
a high risk of recurrence after anticoagulants are discontinued. Aspirin may be effec-
tive in preventing a recurrence of venous thromboembolism.

Methods
We randomly assigned 822 patients who had completed initial anticoagulant therapy 
after a first episode of unprovoked venous thromboembolism to receive aspirin, at a 
dose of 100 mg daily, or placebo for up to 4 years. The primary outcome was a recur-
rence of venous thromboembolism.

Results
During a median follow-up period of 37.2 months, venous thromboembolism re-
curred in 73 of 411 patients assigned to placebo and in 57 of 411 assigned to aspirin 
(a rate of 6.5% per year vs. 4.8% per year; hazard ratio with aspirin, 0.74; 95% con-
fidence interval [CI], 0.52 to 1.05; P = 0.09). Aspirin reduced the rate of the two 
prespecified secondary composite outcomes: the rate of venous thromboembolism, 
myocardial infarction, stroke, or cardiovascular death was reduced by 34% (a rate of 
8.0% per year with placebo vs. 5.2% per year with aspirin; hazard ratio with aspirin, 
0.66; 95% CI, 0.48 to 0.92; P = 0.01), and the rate of venous thromboembolism, 
myocardial infarction, stroke, major bleeding, or death from any cause was reduced 
by 33% (hazard ratio, 0.67; 95% CI, 0.49 to 0.91; P = 0.01). There was no significant 
between-group difference in the rates of major or clinically relevant nonmajor bleed-
ing episodes (rate of 0.6% per year with placebo vs. 1.1% per year with aspirin, P = 0.22) 
or serious adverse events.

Conclusions
In this study, aspirin, as compared with placebo, did not significantly reduce the rate 
of recurrence of venous thromboembolism but resulted in a significant reduction in 
the rate of major vascular events, with improved net clinical benefit. These results 
substantiate earlier evidence of a therapeutic benefit of aspirin when it is given to 
patients after initial anticoagulant therapy for a first episode of unprovoked venous 
thromboembolism. (Funded by National Health and Medical Research Council 
[Australia] and others; Australian New Zealand Clinical Trials Registry number, 
ACTRN12605000004662.)

The New England Journal of Medicine 
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20-30%	VTE	risk reduction when compared
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DOACs:	Are	drug interactionswith
chemotherapy agentsclinically relevant?
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short course of low-dose LMWH is effective and safe in treating
catheter-related thrombosis in patients with severe thrombocytopenia.75

To date, published data and clinical experience suggest that
catheter-related thrombosis is associated with a low risk for
thrombosis recurrence and postthrombotic syndrome.76,77 There-
fore, conservative treatment is recommended. A sensible approach
is to remove the catheter only if (1) central venous access is no
longer required; (2) the device is nonfunctional or defective; or (3)
line-related sepsis is suspected or documented. Unless contraindicated,
therapeutic anticoagulation should be given using either LMWH
alone or LMWH followed by warfarin therapy. A short period of
anticoagulation (3-5 days of LMWH) may even salvage some
thrombosed catheters and obviate the need to remove and replace
the line. Anticoagulation is recommended for a minimum of 3 months
and while the catheter remains in place.

Treatment of splanchnic vein thrombosis in
patients with cancer

Splanchnic vein thromboses, involving the portal, splenic, mesen-
teric, or hepatic veins, are uncommon in the general population, but
significant rates have been reported in patients with intraabdominal
malignancies.78 In a retrospective single-institution study of 135
consecutive patients with pancreatic adenocarcinoma, incidental
splanchnic vein thrombosis was present in 23%.60

Management of splanchnic vein thrombosis has not been well
studied. Limited experience is available from studies that included
both patients with and without cancer. In a retrospective cohort of
832 patients with splanchnic vein thrombosis, of which 27% had
underlying cancer, warfarin therapy and gastrointestinal tract varices
were independent predictors of bleeding.79 Furthermore, VTE
recurrence was not reduced after anticoagulant therapy. An inter-
national registry of 613 patients with splanchnic vein thrombosis
reported that most patients are treated with anticoagulation and that
the risk of major bleeding is low.80 Whether such results apply to
cancer-related splanchnic vein thrombosis is not known.

In patients with acute, symptomatic splanchnic vein thrombosis
without contraindications to anticoagulation, guidelines recommend

the use of anticoagulant therapy.21 For patients with incidentally
detected splanchnic vein thrombosis, there is no specific guidance
on treatment. It is reasonable to withhold anticoagulation if the patient
is truly asymptomatic, especially if radiologic evidence indicates that
the thrombus is chronic in nature. Repeated imaging is prudent to
detect thrombus progression if anticoagulation is not given.

Use of NOACs in cancer-associated
thrombosis

The development of NOACs that directly inhibit factor Xa or
thrombin is a milestone achievement in the prevention and treatment
of VTE. These agents are more attractive to patients and clinicians
because they are taken by mouth in fixed doses once or twice daily,
have few drug and food interactions, and do not require laboratory
monitoring. Dabigatran, a direct thrombin inhibitor, and rivarox-
aban and apixaban, 2 direct factor Xa inhibitors, are the forerunners
in this class of agents. These drugs have been shown to be effective
in VTE prophylaxis after major hip and knee arthroplasty and in
stroke prevention in patients with nonvalvular atrial fibrillation.81

They are also noninferior to warfarin for the prevention of recurrent
VTE without an increased risk of bleeding, and rivaroxaban has
received regulatory approval as monotherapy in the treatment of
DVT.82-87 All 3 agents are effective and safe for long-term
secondary VTE prophylaxis in patients who have already received
6 to 12 months of anticoagulation.82,85,87 Unfortunately, very small
numbers of patients with cancer were included in these trials, and
the results of this patient subgroup have not been published. A small
phase 2 study evaluating the safety and tolerability of apixaban
found a low risk of major bleeding (2.2%) during 12 weeks of
therapy in 125 patients with metastatic or advanced cancer without
thrombosis.88 No studies have specifically addressed the treatment
of cancer-associated VTE using these direct inhibitors.

Despite the undeniable practical advantages of these agents vs
VKA and LMWH therapy for the prevention and treatment of cancer-
associated thrombosis, important and clinically relevant concerns
prevail regarding the extrapolation of published results to the cancer
population. These include the small number of highly selected
patients with cancer (approximately 5%) enrolled in each study
and the use of warfarin or placebo rather than LMWH in the control
group. In addition, although these anticoagulants have fewer drug
interactions than VKAs, interactions do exist with some chemo-
therapeutic agents (Table 2). Whether these interactions are clinically
significant is not known. Finally, gastrointestinal tract problems in
patients with cancer can potentially alter drug delivery and absorption,
and higher rates of gastrointestinal tract bleeding have been reported
with dabigatran compared with warfarin.81 These shortcomings are
compounded by the lack of reversal agents to rapidly normalize
hemostasis and the lack of widely available laboratory assays to
measure the anticoagulant activity. Clinicians need to discuss these
limitations to fully inform their patients with cancer and know that
the current ASCO Guideline does not recommend the use of these
new agents.14 Clinical trials are strongly encouraged to address this
and the many other unmet clinical needs in patients with cancer-
associated thrombosis.
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Table 2. Interactions between chemotherapeutic agents and
immunosuppressants with NOACs based on known metabolic
pathway activity

Dabigatran Rivaroxaban Apixaban

Interaction
effect* P-glycoprotein

P-glycoprotein
CYP3A4

P-glycoprotein
CYP3A4

Increases NOAC

plasma levels†

Cyclosporine Cyclosporine Cyclosporine

Tacrolimus Tacrolimus Tacrolimus

Tamoxifen Tamoxifen Tamoxifen

Lapatinib Lapatinib Lapatinib

Nilotinib Nilotinib Nilotinib

Sunitinib Sunitinib Sunitinib

Imatinib Imatinib

Reduces NOAC

plasma levels‡

Dexamethasone Dexamethasone Dexamethasone

Doxorubicin Doxorubicin Doxorubicin

Vinblastine Vinblastine Vinblastine

CYP3A4, cytochrome P450 3A4.
*Clinicians should consult with the pharmacist to determine if these and other

drug interactions exist when NOACs are being considered.

†Drugs that inhibit P-glycoprotein transport or CYP3A4 pathway can increase
NOAC levels.

‡Drugs that induce P-glycoprotein transport or CYP3A4 pathway can lower
NOAC levels.
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DOACS	&	Interactions

Antifungals
Ritonavir

Amiodarone
Verapamil
Claritromicin
Quinidine
Tamoxifen

TKI
Cyclosporin
Tacrolimus

INHIBITORS

INDUCERS

Rifampicin
Phenytoin

Carbamazepine
Dexametasone
Doxorubicin
Vinblastine

St.	John’s wort



DOACs in	Cancer Patients
Current Clinical Trials

Clinical	Trial Indication Drug Number of	Patients
SELECT-D Treatment Rivaroxaban vs	

dalteparin
N=530

CASTA-DIVA Treatment Rivaroxaban vs	
dalteparin

N=200

CONKO-011
Primary	outcome	measures	patient-reported	
treatment	satisfaction	(convenience)

Treatment Rivaroxaban vs	
LMWH

N=450

HOKUSAI-VTE	Cancer Treatment Edoxaban vs
dalteparin

N=1.000

CARAVAGGIO
EU-USA

Treatment Apixaban vs	
dalteparin

N≈1.200

NCT02585713
Primaryoutcomemajor bleeding including fatal
bleeding

Treatment Apixaban vs	
dalteparin

N=315
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ETV-Oncología
Tratamiento de trombosis asociada a catéter

• Manejo	similar	a	la	TVP	de	MMII.
• No	indicación	de	retirada	inmediata	de	catéter

‒ Refractariedad tratamiento	anticoagulante
‒ Contraindicación	tratamiento	anticoagulante
‒ Riesgo	vital/pérdida	de	miembro

• Alto	riesgo	de	TEP	y	de	evolución	fatal	a	pesar	de	tratamiento	anticoagulante	
óptimo	

• Duración:	6	meses	de	tratamiento	anticoagulante.	Tto indefinido	si	cáncer	
activo	

• Anticoagulación mientras	permanezca	el	catéter	y	al	menos	6	sem-3	meses	
tras	retirada	del	catéter	si	cáncer	no	activo

Journal	of	Clinical	 Oncology	Vol	27,	October	2009



ETV-Oncología
Terapia trombolítica inicial ETV

Journal	of	Clinical	 Oncology	Vol	27,	October	2009

• Terapia	trombolítica reduce	rápidamente	el	trombo	y	el	síndrome	
postrombótico

• Aumento	del	riesgo	de	sangrados	mayores	y	sangrados	fatales
• No	hay	estudios	específicos	que	evalúen	su	en	pacientes	con	cáncer
• Misma	indicación	que	en	pacientes	no	oncológicos
• Únicamente	recomendado	en	

- Situaciones	de	riesgo	vital	(TEP	masivo	con	inestabilidad	hemodinámica,	
etc.)	

- Pérdida	de	extremidad



ETV-Oncología
Filtro	de	VCI	y	ETV

1Mismetti	Pathol	Biol	2008.	Khorana	et	al. JCO	2009

• No	hay	estudios	específicos	que	evalúen	su	eficacia	en	pacientes	con	cáncer1

• Estudio	PREPIC	(Decousus	NEJM	1998):
‒ Estudio	randomizado,	25%	pacientes	con	cáncer
‒ Protección	a	corto	plazo	EP
‒ Incremento	significativo	TVP	y	trombosis	de	filtro

• Indicaciones	(recomendación	ASCO/SEOM):
‒ Contraindicación	absoluta	para	anticoagulación	o	
‒ TEP/TVP	recurrente	durante	tratamiento	anticoagulante	óptimo

• Si	es	posible	se	recomienda	anticoagular	tras	la	implantación	del	filtro	de	VCI	
tan	pronto	como	sea	posible



¿Efecto	antitumoral	de	las	heparinas?

• No	bservado con	jel Sitrom

• Algunos	estudios	lo	sugieren: cáncer	de	pulmón	microcítico,	
tumores	con	poca	carga	tumoral,	etc.	
	

• Sin	embargo	múltiples	estudios	los	niegan	
	

• Actualmente:	 ¿?



TESEO	Registry

• VTE	&	Cancer	Registry

• Cancer	&	Thrombosis	Working	Group,	Spanish	Society	of	Medical	Oncology	
(SEOM)

• Start:	January	2018,	Spain	20-30	starting	centers

• International	registry



Muchas	gracias	por	su	atención


