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Malignancy is a known thrombophilic condition and
there is clinical evidence that patients with cancer have
a significantly higher risk of thrombosis, in particular of
venous thromboembolism (VTE). About 15% of can-
cer patients, in fact, develop thrombosis during the
course of the oncological disease [1–2]. So, thrombo-
prophylaxis and therapy of venous VTE represent a
relevant clinical problem in oncological patients. Death
and morbidity rates in oncological patients affected by
VTE are in fact remarkable: actually, thrombosis rep-
resents the second cause of death in neoplasia. Clini-
cal manifestations of thrombosis in cancer can vary from
VTE to arterial thromboses, up to systemic syndromes
such as the disseminated intravascular coagulation or
thrombotic microangiopathy. The majority of cancer
patients, ever without clinical overt VTE, shows an ab-
normal condition of clotting activity with a trend toward
thrombophilia which reflects a subclinical status known
as the “hypercoagulability state” [3–4].

Various pathogenetic factors have been identified
proving that activation of coagulation is a complex phe-
nomenon, involving many hemostatic compartments [5].
In this setting, tumor cells play an important role, in fact
they can produce their own procoagulant and fibrinolytic
factors, and may also interact with blood cells such as
platelets, monocytes and endothelial cells in different
ways, so inducing their prothrombotic activities.

New perspective clinical trials also show that idio-
pathic VTE could be the first clinical manifestation of a
hidden and undiagnosed neoplasia [4]. So, patients
affected by idiopathic VTE have a significantly higher
risk to develop a newly diagnosed cancer compared to
patients who develop secondary VTE due to known
causes (eg. surgery, inherited thrombophilia, pregnan-
cy, prolonged bedrest) [6–7].

On the other hand, patients with an assessed dia-
gnosis of cancer run an higher thrombotic risk of de-
veloping a VTE event, in particular during oncological
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care (oncological surgery, chemotherapy, plant of cen-
tral venous catheter, hormonal therapy) [8].

At today, there is no evidence about advantages
coming from thromboprophylaxis in all cancer patients
but there are clear indications about taking this mea-
sure in the presence of additional risk factors such as
1) surgery, 2) venous central catheters (CVC) and,
3) chemotherapy.

VTE prophylaxis
In surgery. In surgery, thromboprophylaxis is based

on much more knowledge than in non-surgical field.
For these patients the presurgical thromboprophylaxis
based on low doses of unfractioned heparin (UFH)
(eg. 5,000 IU injected subcutaneously 2 h before, and
repeated every 8–12 h after surgery) succeeds effec-
tively in reducing the post-operative VTE and fatal pul-
monary embolism.

The low molecolar weight heparins (LMWH), ad-
ministered in single s.c. injection every 24 h, have the
same effectiveness [9]. They result, moreover, safer
under hemorragic aspect.

A comparison between two doses of LMWH (2,500
and 5,000 IU daily) on oncological surgical patients
showed a significant reduction of VTE in the group who
received the higher dose of LMWH (from 14.9% for
patients receiving the 2,500 UI dose to 8.5% for pa-
tients receiving the 5,000 IU dose; p < 0.001) without a
concomitant increase in hemorragic complications [10].

New guidelines concerning the post-surgical pro-
phylaxis duration are nowadays arising. An important
trial has just shown that the thromboprophylaxis ex-
tended for a month after oncological surgery produces
further advantages in reduction of secondary post-ope-
rative VTE [11].

Central venous catheters (CVC). Thromboprophy-
laxis in non-surgical conditions, as during pharmaco-
logical anticancer therapy and/or after CVC implanta-
tion, is still an open problem.

In order to facilitate chemotherapy, oncological care
often needs the use of a CVC which, however, can in-
crease lower and upper limb thrombotic complications,
possibly causing pulmonary embolism [12]. However,
the incidence of thrombotic events due to the presence
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of CVC is not well assessed in oncological patients yet.
Data differ a lot according to the diagnostic method used
(ranging from 0.02 to 0.92 clinical VTE episodes per
1000 days of catheter use). The incidence is much higher
if we evaluate available data from perspective studies,
in which the VTE events were evaluated using objective
methods such as phlebography (symptomatic VTE: 4–
19%; asymptomatic VTE: 30–62%) [12]. So, thrombo-
prophylaxis in oncological patients using CVC represents
a field of great interest. Results from a clinical trial proved
the effectiveness of thromboprophylaxis with warfarin
(at a fixed dose of 1 mg/day) to reduce thrombotic events
(confirmed by phlebography) due to CVC use [13].

Monreal et al [14] proved the effectiveness of throm-
boprophylaxis based on administration of a LMWH
(dalteparin) using the dose of 2,500 IU/day for 90 days
starting from CVC insertion.

Unfortunately, this research could monitor only
32 patients, because of the premature interruption (de-
cided by the ethical committee) due to high incidence
of thrombotic events in the arm of patients who did not
received thromboprophylaxis (62%) compared to the
arm of patients who received dalteparin (6%).

Because of the lack of information, we are still search-
ing about thromboprophylaxis in this field, and new trials
are currently ongoing or have just been completed.

Chemotherapy. The role of thromboprophylaxis in
patients undergoing chemo- and/or hormonal therapy
is not still well assessed. This is due to the lack of infor-
mation about accurate quantification of thrombotic risk
during this kind of treatment. However, breast cancer
represents an important exception. An analysis carried
out on randomized clinical trials conducted in this tumor
type established a clear relationship between chemo-
therapy and thrombotic complications, in patients’ cate-
gories defined accordingly to oncological staging and
menopausal status. In short: 1) in the absence of any
treatment, thrombotic complications are very low (0.2–
0.9%); 2) during chemotherapy the incidence raises to
5–13%, with higher values in post-menopausal patients
(aged > 50 years); 3) an advanced stage of the disease
further increases the thrombotic risk up to 17.5% in pa-
tients undergoing chemotherapy for metastatic cancer;
4) when Tamoxifen is added to chemotherapy, the
thrombotic risk increases in comparison with chemo-
therapy alone or Tamoxifen alone (reviewed in 1). In all
these trials, thrombotic complications occurred during
chemotherapy administration. A decisive role of che-
motherapy regimens in causing thrombotic complica-
tions in breast cancer patients has been well underlined
in the perspective trial by Levine et al [15] who moni-
tored thromboembolic events in two groups of patients:
first group undergoing chemotherapy for 12 weeks; se-
cond group for 36 weeks. After 12 weeks, VTE occurred
only in the 36-week group, while no events were ob-
served in the 12-week group (p < 0.01).

Therefore, breast cancer is the only condition where
thrombotic risk has been well quantified and where a
thromboprophylaxis trial during chemotherapy has been
conducted. In this report, Levine et al [16] showed that

low doses of warfarin are effective and safe to reduce
thrombotic events in women suffering from metastatic
breast cancer (stage IV) during chemotherapy, with a
relative risk reduction of 85% in the group receiving
warfarin prophylaxis (p = 0.03). However, at today, for
other tumor types and the respective treatment regi-
mens, there are no available evidences, comparable
to those obtained in breast cancer, that allow us to ex-
actly quantify the thrombotic risk.

Also, it is not possible to determine specific respon-
sible drugs, except for the case of L-asparaginase in
acute lymphoblastic leukemia, where different trials
have shown a cause-effect relationship, and for
Tamoxifen which increases thrombotic risk, apart from
the presence of cancer or chemotherapy, as shown by
the NSAPB trial about prophylaxis in breast cancer [17].

Among others tumors, different from breast cancer,
which can be associated with higher thromboembolic
risk during chemotherapy, it is important to mention rectal,
pancreatic and gastrointestinal adenocarcinoma at an
advanced stage. Moreover, in some situations, accu-
rate information useful to quantify that risk are available
such as in ovarian carcinoma [18], cerebral glioblasto-
ma [19] and non-Hodgkin’s lymphoma [20].

Nowadays as regards thromboprophylaxis in me-
dical oncology, the reference trial is the above-men-
tioned based on minidoses of warfarin in breast can-
cer. The general indication is to use this kind of throm-
boprophylaxis just for extremely risky cases.

Recently, the introduction of LMWH gathered so
much interest in this field, given the known advantages
of these drugs. Some clinical trials about thrombopro-
phylaxis with LMWH during chemotherapy are currently
ongoing or are starting. Among this we mention the PRO-
DIGE trial, which is going to assess dalteparin effective-
ness in preventing VTE in cerebral glioma (stage III and
IV) patients undergoing radio- and chemo-therapy, du-
ring 6–12 month following surgical intervention.

VTE therapy. VTE anticoagulant therapy in patients
with cancer implies a lot of difficulties as it is influenced
both by a great number of failures (higher risk of throm-
boembolic relapses during anticoagulant treatments)
and by higher haemorragic risk, especially with con-
comitant thrombocytopenia following myelosuppressive
effect caused by chemotherapeutic agents.

Standard treatment for a first VTE episode is based
upon heparin administration (standard unfractionated
or LMWH) for the first 5–7 days followed by oral anti-
coagulation with warfarin (INR 2–3) for 3–6 months.
The same therapeutical approach is used in patients
with cancer. However, in these patients there could be
some difficulties such as frequent interruptions due to
thrombocytopenia and invasive procedures (eg. en-
doscopy, biopsies, etc.).

Besides infections, malnutrition, antalgic therapy,
hepatic disorders, can cause unpredictable changes
of the dose/response to oral anticoagulants, with re-
markable INR fluctuations.

All this creates further difficulties due to the need of
more frequent INR monitoring and therefore more fre-
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quent blood drawings through venous accesses often
very “difficult”. This situation sometimes complicates
the decision process in the daily clinical practice.

Actually, it is still doubtful if to start or not the treat-
ment in advanced or terminal cancer patients. In this
regard, it must be remarked however, that anticoagu-
lation may have a palliative role for the symptoms
caused by leg swelling and pain or dyspnea and chest
pain by pulmonary embolism.

Another relevant question is about therapy dura-
tion. It is not still clear when to stop anticoagulation and
if the 3–6 month treatment used in non-oncological
patients is sufficient in this situation too, where pro-
thrombotic condition (due to the cancer presence or to
anti-cancer therapies) can be persistent over this limit.

Nowadays, instead of warfarin, lots of trials are in-
sisting both on the evaluation of effectiveness of new
anticoagulant drugs and on the definition of duration
and intensity of anticoagulation.

LMWH have been the first drugs tested for long-term
VTE treatment (over the initial phase) as an alternative to
warfarin. The LMWH have a lot of potential advantages
such as: a) no need for laboratory monitoring; b) more
regular anticoagulant response as neither dietetic factors
or other drugs interfere with them; c) their rapid action
and predictable clearance allow an easier management
in case of interruption/restoration of anticoagulant thera-
py, when necessary. Moreover, initial evidences suggest
a role for LMWH in reducing tumoral growth.

In non-oncological patients some recent clinical tri-
als underlined that there are no significant differences,
as regards effectiveness and safety, between long-term
LMWH therapy versus oral anticoagulation. Of course,
it is not possible at the moment extrapolate the same
results to the oncological patients. Recently, a clinical
trial comparing the LMWH dalteparin versus warfarin
therapy (for a first VTE episode) has been conducted
in oncological patients. This multicentric randomized
international trial, called CLOT [21], in which our center
took part too, monitored over 600 patients and was con-
cluded on March 2002. Results showed a 50% reduc-
tion of thromboembolic relapses in patients’ arm treat-
ed with LMWH.

Conclusions. In conclusion, the last years scena-
rio, with an increasing LMWH use, is characterised by
the importance of thromboprophylaxis in medical onco-
logy too, in addiction to oncological surgery. This pro-
phylaxis in based upon evidence of a risk associated
to anti-cancer therapies, besides the tumor itself.

Thromboprophylaxis in oncological patients aims to
VTE prevention, while arterial field has not yet exten-
sively explored and still needs precise ad hoc epide-
miological studies.

As regards VTE therapy in this field, there are a lot
of open questions, but some answers should come from
ongoing or recently concluded clinical trials.

At last, new views about use of anticoagulants in
oncology will come from recent basic research studies
which indicate that clotting inhibition may restrain tu-
moral growth and progression.
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ÂÅÍÎÇÍÀß ÒÐÎÌÁÎÝÌÁÎËÈß Ó ÎÍÊÎËÎÃÈ×ÅÑÊÈÕ ÁÎËÜÍÛÕ

Òðîìáîýìáîëèÿ îòíîñèòñÿ ê ÷èñëó îáùåïðèçíàííûõ îñëîæíåíèé ïðè îïóõîëåâîé áîëåçíè, âíîñÿùèõ
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îíêîëîãè÷åñêîãî ïðîôèëÿ, áûëè äîñòèãíóòû â ïîñëåäíèå äåñÿòèëåòèÿ.
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