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ABSTRACT
Background
Clinical characteristics and management of acute deep vein thrombosis and pulmonary embolism
(PE) have been reported to be different in patients with and without cancer. The aim of this paper
was to provide information on clinical characteristics and management of acute venous throm-
boembolism in patients with cancer by means of a large prospective registry.

Design and Methods
MASTER is a multicenter registry of consecutively recruited patients with symptomatic, objec-
tively confirmed, acute venous thromboembolism. Information about clinical characteristics and
management was collected by an electronic data network at the time of the index event.

Results
A total of 2119 patients were enrolled, of whom 424 (20%) had cancer. The incidence of bilat-
eral lower limb deep vein thrombosis was significantly higher in patients with cancer than in
patients without cancer (8.5% versus 4.6%; p<0.01), as were the rates of iliocaval thombosis
(22.6% versus 14%; p<0.001), and upper limb deep vein thrombosis (9.9% versus 4.8%;
p<0.001). Major bleeding (3.3% versus 1.1%; p=0.001), in-hospital treatment (73.3% versus
66.6%; p=0.02) and inferior vena cava filter implantation (7.3% versus 4.1%; p=0.005) were
significantly more frequent in patients with cancer, in whom oral anticoagulants were less often
used (64.2% versus 82%; p<0.0001).

Conclusions
The clinical presentation of acute venous thromboembolism is different and often more exten-
sive in cancer patients than in patients free from malignancy. Moreover, the management of the
acute phase of venous thromboembolism is more problematic in cancer patients, especially
because of a higher rate of major bleeding and the need for implantation of inferior vena cava
filters.
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Introduction

Recent studies have shown that cancer increases the
risk of deep vein thrombosis (DVT) and pulmonary
embolism (PE) by four to six-fold and patients with
malignancy represent about 15-20% of all patients with
acute venous thromboembolism (VTE).1-3 Furthermore,
about 10% of patients presenting with unprovoked or
idiopathic VTE are diagnosed with early or advanced
malignancy within 2 years of the thrombotic event;4,5

hence, approximately one quarter of all VTE cases are
related to an underlying malignancy. The clinical charac-
teristics of acute DVT and PE have been reported to be
different in cancer patients compared to those in  patients
without cancer;5 the natural history of VTE is usually
more aggressive in oncologic patients and the probabili-
ty of death in cancer patients with VTE is higher than
that in patients with cancer alone or VTE alone.6

Moreover, anticoagulant treatment failure is more fre-
quent in patients with malignancy; a number of recent
studies have clearly shown that the risk of recurrences is
about two to three-fold higher and the risk of major
bleeds two to six-fold higher in patients with cancer than
in those without.7-9 However, the clinical findings and
management of acute VTE in patients with cancer have
been previously described mainly in selected patients
enrolled in cohort studies and randomized clinical trials.
Therefore, data obtained from unselected populations
fully representative of the real-world situation in this
clinical setting are lacking. 

The Multicenter Advanced Study for a
Thromboembolism Registry (MASTER) is an Italian,
multicenter, observational study aimed at prospectively
collecting information on VTE patients and treatment
practices.10 A total of 25 hospitals were involved in the
registry, quite equally distributed in three different
regional areas (ten in northern Italy, five in central Italy
and ten in southern Italy); nine were teaching hospitals,
while the remaining 16 were secondary-care hospitals.
Consecutive patients with objectively documented
symptomatic VTE were enrolled between January 2002
and October 2004 and followed up for a total of 2 years. 

The aim of this study was to compare the clinical char-
acteristics and the management of acute VTE in a large
cohort of patients with and without cancer.

Design and Methods

Inclusion criteria
To be enrolled in the observational registry, consecu-

tive patients with symptomatic acute VTE had to have
met the following criteria: 18 years of age or older, pres-
ence of objectively documented symptomatic DVT or
PE, and potential availability for a long-term follow-up

(life expectancy of more than 3 months and possibility of
follow-up visits). All enrolled patients provided written
informed consent. 

Data collection
Information was collected in an electronic data net-

work at the time of the index event. At each registry hos-
pital data were collected by a designated study co-ordi-
nator in the electronic case report form and submitted to
a data management center through a secure website.
Patients’ identities remained as confidential information
at the participating hospitals. Patients were identified
through a number assigned by the study physician at
each center. All confidential data were protected by pass-
words for electronic data and by storing all paper charts
in secure facilities at the participating hospitals. 

Study end-points 
The following information was collected for the pur-

poses of this study: baseline characteristics; site of
thrombosis (proximal deep veins of lower limbs, distal
deep veins of lower limbs, deep veins of the upper limbs,
caval veins, pulmonary arteries); objective testing (com-
pression ultrasonography, computed tomography scan,
venography to diagnose DVT; computed tomography,
ventilation/perfusion scan, perfusion scan, angiography
to diagnose PE); presence of cancer at the time of VTE
diagnosis (known or newly diagnosed); presence of tem-
porary risk factors at the time of VTE diagnosis (recent
surgery, recent trauma, severe medical diseases, immobi-
lization, pregnancy, puerperium, oral contraceptives,
central venous catheters); ongoing prophylaxis for VTE
at the time of diagnosis; antithrombotic treatment during
the acute phase of VTE (pharmacological therapy, inferi-
or vena cava filter implantation); treatment-associated
bleeding complications and setting of acute treatment of
VTE (home-treatment, in-hospital treatment). Major and
minor bleeds were defined according to criteria used in
safety assessment in clinical trials.  The study protocol
did not dictate any interference with patient manage-
ment. The choice of diagnostic methods and treatment
of the VTE event were left to the attending physicians in
the participating centers. 

Statistical analysis
Baseline characteristics are reported by descriptive

analysis. The χ2 test was used to analyze the difference
in frequencies in the two-way tables. Results are
expressed as odds ratio (OR) and 95% confidence inter-
vals (CI) where appropriate. Analysis of variance
(ANOVA) was used to analyze the difference of means
of continuous variables. Logistic regression analysis
was performed to adjust for potential confounding vari-
ables.  The Epi Info package 3.3.2 (Center for Disease
Control and Prevention, Atlanta, USA) was used for all
analyses. 
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Results

From January 2002 to October 2004 a total of 2119
consecutive patients (1056 males) were enrolled in the
registry; of these, 424 (20.4%) had cancer. The baseline
characteristics of these subjects are reported in Table 1.
Known cancer was present in 374 patients (18%) and in
50 additional patients (2.4%) cancer was diagnosed at
the time of VTE event. In seven patients (1.8%) with
known cancer, a second malignancy was diagnosed. The
sites of cancer are summarized in Table 2. 

The mean age at the time of the VTE event was 59.3
±18.1 years (range 18-99), with a difference between
patients with and without cancer (65.7±13.6 and 57.6±
19.1, respectively; p<0.0001). 

In 955 patients (45.1%) at least one temporary risk
factor for VTE was observed and at the time of the index
event pharmacological prophylaxis of VTE was in use in
387 patients (18.3%). Neither the presence of transient
risk factors for VTE (Table 1) nor the use of ongoing
thromboprophylaxis at the time of the diagnosis of VTE
differed between the groups of patients with and with-
out cancer (Table 3).  The clinical presentations of acute
VTE and the site distribution of DVT are summarized in
Table 3 and Table 4, respectively. Of interest, the rates of
PE (alone or associated with DVT) and of symptomatic
proximal DVT were similar in patients with and with-
out cancer. Conversely, the incidence of symptomatic
bilateral lower limb DVT was significantly higher in
patients with cancer than in patients free from malig-

nancy (8.5% versus 4.6%; p<0.01), as were the rates of
symptomatic iliocaval thombosis (22.6% versus 14%;
p<0.001) and upper limb DVT (9.9% versus 4.8%;
p<0.001) (Table 4). 

Ninety percent of the patients received anticoagulant
therapy for the acute treatment of VTE. The agents used
were low-molecular-weight heparin (LMWH) in 79.5% of
cases, unfractioned heparin (UFH) in 20.5% of cases and
thrombolytics in 2.9% of cases; no difference was
observed regarding the frequency of use of these
antithrombotic drugs between cancer and non-cancer
patients. By contrast, vena cava filters were positioned in
more patients with malignancy than in patients without
malignancy (7.3% versus 4.1%, respectively; p=0.005). 

Six-hundred and seventy-six patients (35.1%) were
entirely treated at home for VTE; the rate of in-hospital
treatment was significantly higher in cancer patients
than in those without cancer (73.3% versus 66.2%,
respectively; p=0.02). 

During the acute treatment of VTE, hemorrhagic com-
plications occurred in 114 patients (5.4%); major bleed-
ing was significantly more common in patients with
cancer than in those without (3.3% versus 1.1%, respec-
tively; p=0.001). 

Finally, long-term treatment with oral anticoagulants
was prescribed in 1662 patients (78.4%); in comparison
with patients free from malignancy, oral anticoagulants
were less frequently used in cancer patients (64.2% ver-
sus 82%, respectively; p<0.0001), in whom LMWH
were significantly more often prescribed (30.4% versus
14.7%, respectively; p<0.0001).

Table 1. Baseline characteristics of patients with and without cancer at enrollment.

With cancer Without cancer OR p-value
(n=424) (n=1695) (95% CI)

Gender
Males 216 (50.9%) 840 (49.6%)

Permanent risk factors for VTE
Known thrombophilia* 5 (1.2%) 79 (4.7%) 0.30 (0.12-0.75) < 0.01
FV Leiden 2 (0.5%) 20 (1.2%) 0.50 (0.11-2.21) ns
Prothrombin G20210A 1 (0.2%) 19 (1.1%) 0.24 (0.03-1.80) ns
PC deficiency 0 (0%) 7 (1.4%) NA
PS deficiency 0 (0%) 10 (0.6%) NA
APLA 0 (0%) 7 (1.4%) NA
Hyperhomocysteinemia 1 (0.2%) 19 (1.1%) 0.23 (0.03-1.79) ns

Previous DVT or PE 53 (12.5%) 258 (15.2%) 0.72 (0.52-0.99) ns

Transient risk factors for VTE 168 (39.6%) 731 (43.1%) 1.00 (0.80-1.26) ns
Recent immobilization (> 4 days) 58 (13.7%) 260 (15.3%) 0.77 (0.56-1.06) ns    
Surgery 86 (20.3%) 220 (13.0%) 1.63 (1.23-2.17) < 0.001 
Trauma 6 (1.4%) 196 (11.6%) 0.12 (0.05, 0.28) < 0.001 
Severe medical disease 54 (12.7%) 120 (7.1%) 1.65 (1-17-2.34) < 0.01 
Oral contraceptives 4 (0.9%) 110 (6.5%) 0.24 (0.08, 0.70) < 0.01  
Pregnancy/puerperium 0 (0%) 30 (1.8%) NA
Central vein catheter 3 (0.7%) 2 (0.1%) 18.27 (1.95, 171.17) <0.05

OR: odds ratio adjusted for gender, age and in-hospital treatment; CI: confidence interval; VTE: venous thromboembolism; AT: antithrombin; PC: protein C;
PS: protein S; APLA: antiphospholipid antibodies; NA: not available for lack of convergence of the model. *Only known thrombophilia at enrollment is reported,
since the design of the study did not include systematic screening for thrombophilia.
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Discussion

The data from this large Italian registry demonstrate
that there are significant differences in the clinical char-
acteristics of VTE between patients with and without
cancer. Furthermore, the management of the acute phase
of VTE is more complicated in oncologic patients, in
terms of the incidence of major bleeds and need for
implantation of IVC filters.

About 20% of the patients in the registry had cancer,
either known to be present before enrollment or diag-
nosed at the time of the VTE event; this rate is compara-
ble to that reported from several randomized clinical tri-
als of VTE treatment11 or prospective registries.3 The
most common tumor types found in our series were can-
cers of the gastrointestinal and genitourinary tracts, lung
and breast; this reflects the high prevalence of these can-
cers in the general population and confirms previous
published data.12 Interestingly, data from a very large
number of patients demonstrate a strong relationship
between the location of DVT (iliaco-caval and bilateral)
and cancer. In the past years very few studies have inves-
tigated possible associations between anatomic topogra-
phy of DVT and malignancy. A retrospective small trial
reported a 30% prevalence of malignancy in patients

with idiopathic bilateral DVT,13 while Bura and col-
leagues, in a prospective series of 100 patients, found
that bilateral DVT was a significant risk indicator of
malignancy and that cancer was present in 45% of such
cases.14 Recently, a prospective cohort study demonstrat-
ed that iliaco-caval and proximal locations of DVT were
associated with a higher incidence of new cancer at 2
years of follow-up when compared to distal locations.15

Table 3. Clinical characteristics and management of patients with and without cancer.

With cancer Without cancer OR p-value
(n=424) (n=1695) (95% CI)

Primary prophylaxis of VTE 69 (16.3%) 318 (18.8%) 0.84 (0.62, 1.13) ns
Clinical location

PE (alone or associated with DVT) 109 (25.7%) 469 (27.7%) 0.90 (0.70, 1.16) ns
DVT 315 (74.3%) 1226 (72.3%) 1.11 (0.86, 1.42) ns

Initial therapy
UFH 81 (19.1%) 351 (20.7%) 0.90 (0.68, 1.20) ns
LMWH 312 (73.6%) 1161 (68.5%) 1.28 (1.00, 1.64) ns
Thrombolysis 8 (1.9%) 54 (3.2%) 0.58 (0.25, 1.29) ns
IVC filter 31 (7.3%) 70 (4.1%) 1.83 (1.15, 2.90) 0.005
In-hospital treatment 311(73.3%) 1132 (66.8%) 1.37 (1.07, 1.759 0.02

Long term therapy
Oral anticoagulation 272 (64.2%) 1390 (82%) 0.39 (0.31, 0.50) <0.0001
LMWH 129 (30.4%) 250 (14.7%) 2.53 (1.96, 3.27) <0.0001

Bleeding complications
Any bleeding 28 (6.6%) 47 (2.8%) 2.48 (1.48, 4.13) 0.0001
Major bleeding 14 (3.3%) 19 (1.1%) 3.01 (1.41, 6.40) 0.001

DVT: deep vein thrombosis; VTE: venous thromboembolism; PE: pulmonary embolism; IVC: inferior vena cava; LMWH: low-molecular weight heparin;
UFH: unfractioned heparin; OR: odds ratio; CI: confidence interval; ns: not significant.

Table 4. Site distribution of deep vein thrombosis in patients with and without cancer.

With cancer (n=424) Without cancer (n=1695) OR (95% CI) p-value

Bilateral DVT 36 (8.5%) 78 (4.6%) 1.76 (1.15-2.69) <0.01
Proximal DVT 324 (76.4%) 1278 (75.4%) 0.96 (0.79-1.30) ns
Iliocaval DVT 96 (22.6%) 237 (14.0%) 2.02 (1.53-2.57) <0.001
Upper limb DVT 42 (9.9%) 82 (4.8%) 2.16 (1,43-3.26) <0.001

DVT: deep vein thrombosis; OR: odds ratio adjusted for age, gender and in-hospital treatment; CI: confidence interval.

Table 2. Sites of cancer.

Known Newly diagnosed Number of 
cancer cancer cancer

Central nervous system 27 1 28
Hematologic 66 10 76*
Gastrointestinal 79 13 92*
Genito-urinary 101 15 116*
Lung 32 8 40
Breast 58 3 61
Melanoma 7 0 7
Sarcoma 4 0 4
Undefined 18 3 21*

Total 392 53 445$

*One patient had both an old and a new type of cancer affecting the same
organ. $Eleven patients had two organs affected by cancer and three patients
had three organs affected by cancer. Overall, 424 patients were affected by at
least one malignancy.   
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The incidence of upper limb DVT was about two
times higher in our patients with cancer than in those
without; this difference was mainly due the presence of
a central venous catheter (CVC) and is consistent with
the figures reported in the literature.16-18

As expected, the rate of implantation of IVC filters was
about two times higher in patients with malignancy. As
a matter of fact, patients with cancer have contraindica-
tions to anticoagulant treatment and VTE recurrences,
despite adequate anticoagulation, occur much more fre-
quently in these patients than in patients free from malig-
nancy; in these patients the recommended therapeutic
approach is the placement of an IVC filter.19 Moreover, in
a large number of patients with acute VTE enrolled in a
Spanish registry who were managed without the inser-
tion of a IVC filter despite recent major bleeding, the
mortality rate due to fatal hemorrhages or fatal PE in
patients with cancer was about ten times higher than
that observed in patients without malignancy.20

In the patients enrolled in our registry, the presence of
a malignancy led physicians to treat the acute phase of
VTE significantly more frequently in hospital; this find-
ing confirms the results of the results of two recent clin-
ical studie recent clinical studies, one prospective, the
other retrospective. The prospective clinical trial
showed that cancer was the most common reason for
in-hospital treatment; nevertheless, more than half of
the patients with known cancer were safely and effec-
tively treated at home.21 In a large retrospective cohort
study, Ageno et al. recruited 321 cancer patients and
demonstrated that home treatment of DVT was safe and
feasible in almost two-thirds of cases.22 We found that
during the initial treatment of VTE, major bleeds
occurred more frequently in cancer patients than in
patients free from malignancy. Although the high risk of
serious bleeding during prolonged treatment of VTE in
oncologic patients is well known,7-9 our data are peculiar
and quite interesting; in fact, to our knowledge, there is
no published information on bleeding complications
during the acute phase of anticoagulation in a series of
patients with cancer.

Finally, in our study oral anticoagulants were signifi-
cantly less frequently used for long-term treatment in
patients with cancer, in whom LMWH were more often
prescribed. These results are not surprising for several
reasons. Several studies demonstrated that during sec-
ondary VTE prophylaxis with oral anticoagulants, can-
cer patients are at increased risk of both recurrent VTE
and major bleeding compared to patients without can-
cer;9 moreover, there are several limitations to the use of
warfarin in the oncologic population (drug interactions,
malnutrition, liver dysfunction, gastrointestinal distur-
bances, dose adjustment). However, there is strong evi-
dence that long-term LMWH prophylaxis is efficacious
and safe for preventing VTE in cancer patients23-25 and
the latest American College of Chest Physicians guide-
lines recommended treatment with LMWH for 3 to 6

months for the prevention of recurrent thrombosis for
the majority of patients with DVT and cancer.19

Our study has some limitations. First, one of the inclu-
sion criteria of this registry was the potential availability
of patients with VTE for a long-term follow-up. Thus, a
number of patients with a poor prognosis following the
acute event, such as patients with massive PE or patients
with advanced stage cancer were excluded. However,
such patients represent a minority of patients with VTE
and it is unlikely that their inclusion would have substan-
tially modified our results. Second, we did not conduct
systematic screening for the detection of occult cancer in
patients with acute idiopathic VTE; thus it is possible
that the incidence of cancer-associated VTE was slightly
under-estimated, leading to a potential bias. However,
this limitation is entirely due to the design of the study;
in fact, in contrast to a randomized clinical trial, no
experimental intervention is imposed in a registry survey
and the management is determined only by the treating
physicians. Third, the number of bilateral and iliocaval
DVT must be considered cautiously; in fact it is probably
an underestimate, since a systematic search for asympto-
matic contralateral or iliocaval extension was not per-
formed in patients entering the register with a diagnosis
of proximal DVT.  In conclusion, our study demonstrates
that in a real-world situation the clinical presentation of
acute VTE in an unselected population is different and
often more extensive in patients with cancer than in
those without. Moreover, the management of the acute
phase of VTE is more problematic in cancer patients
because of a higher rate of major hemorrhages and the
need for implantation of IVC filters. Based on the results
of our study, specific strategies for the management of
acute VTE in cancer patients seem to be warranted.

Appendix: Participating investigators and
study sites

Study Coordinator: G. Agnelli, Azienda Ospedaliera
di Perugia, Perugia.

Investigators: W. Ageno and J. Vitale, Ospedale di
Circolo Macchi, Varese; M. Bellisi, Policlinico “Paolo
Giaccone”, Palermo; M. Bianchi, Ospedale Valduce,
Como; V. Brancaccio, Ospedale Cardarelli, Napoli; A.
Ciampa, Azienda Ospedaliera San Giovanni Moscati,
Avellino; C. Cimminiello, Ospedale Civile di Vimercate,
Vimercate (MI); A. Dragani, Ospedale Civile di Pescara,
Pescara; S. Grifoni, Azienda Ospedaliera Careggi,
Firenze; D. Imberti, Ospedale Civile di Piacenza,
Piacenza; M. Impagliatelli, IRCCS Casa Sollievo della
Sofferenza, S. Giovanni Rotondo (FG); G. Iovane, ASL
Bianchi Melacrino-Morelli,, Reggio Calabria; R.
Margheriti, Ospedale G.B. Grassi, Ostia Lido (RM); M.
Moia, Ospedale Maggiore di Milano, Milano; A.
Musumeci, Ospedale Vittorio Emanuele II, Catania; G.
Palareti, Policlinico S. Orsola Malpigli, Bologna; M. Pini,
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Ospedale Civile di Fidenza, Fidenza (PR); P.A.. Pittaluga,
Ospedale Galliera, Genova; V. Prisco, Ospedale ASL
SA/2, Mercato San Severino (SA); S. Rupoli, Ospedale
Regionale Torrette, Torrette di Ancona (AN); G.
Scannapieco, Ospedale Civile Ca’ Foncello, Treviso; S.

Signorelli, Ospedale Garibaldi, Catania; M. Silingardi,
Azienda Ospedaliera S. Maria Nuova, Reggio Emilia; S.
Siragusa, Policlinico “Paolo Giaccone”, Palermo; V.
Virgilio, Ospedale Garibaldi, Catania.
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