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LETTERS TO THE EDITOR

Impact of chemotherapy on venous 
thromboembolism. 
Comment to: Regional lymph node metastases are
a strong risk factor for venous thromboembolism:
results from the Vienna Cancer and Thrombosis
Study

We read with great interest the paper by Dickmann and
colleagues discussing the association of cancer-associated
venous thromboembolism (VTE) and disease stage.1 The
concepts that cancer cells might engage the coagulation
pathways and that thrombophilia might significantly con-
tribute to cancer natural history, are increasingly recog-
nized.2,3 Some reports indicate that over 90% of cancer
patients exhibit hemostatic abnormalities, whose inci-
dence, nature, and degree widely vary depending on the
type and the extent of tumor burden.4-7

In this context, we strongly agree with the Authors’ per-
spective that metastatic cancer does represent a significant
risk factor for VTE (due to increased tumor bulk and
release of procoagulant factors from the tumor itself).
Nonetheless, we must be cautious with the assertion that
the presence of regional lymph-node metastases is predic-
tive for increased VTE incidence. Indeed, as the Authors
clearly acknowledge, the heterogeneity of the recruited
population poses a serious limitation to their conclusions,
as the relatively small number of patients/VTE events in
each tumor type did not allow an association between
stage and occurrence of VTE in single tumor sites to be
analyzed. This latter approach was that followed by the
Californian Cancer Registry (CCR) to investigate VTE inci-
dence among patients with various common cancers8 in
which there were enough recruited subjects to confer suf-
ficient power for a sub-group analysis.
Nonetheless, if we look in detail at the results of the

CCR study, the incidence of VTE widely varied with can-
cer type and was highest among patients initially diag-
nosed with metastatic-stage disease. Conversely, not all
regional-stage cancer types were associated with signifi-

cant HRs for VTE occurrence. In our opinion, these results
could be, at least partially, explained by the distribution of
regional-stage among the various cancer types. Moreover,
we must not forget the role that anti-cancer drugs may
play as thrombotic triggers in association with specific
stages of the disease. This is suggested by the findings that
VTE risk in cancer patients increases in the first three
months, peaks at six months, and starts declining during
the first year after initial diagnosis, a trend that has been
clearly correlated to the administration of combined anti-
cancer therapies.9-11 In this respect, it has recently been
demonstrated that platinum compounds and/or gemc-
itabine are significantly associated with an increased risk
of VTE.9,12 Moreover, fluoropyrimidine-based regimens
were shown to induce an acquired thrombophilic condi-
tion possibly responsible for VTE development during
chemotherapy.9

Unfortunately, the lack of specific information on the
staging of patients within the different groups of tumors in
one study,1 and the lack of identification of specific
chemotherapeutic regimens in both,1,8 do not allow a
definitive conclusion to be drawn and prevent repro-
ducibility of the results in different patient populations.
Indeed, when we compared their findings with those
obtained in our study cohort, significant differences were
revealed. At the beginning of January 2007, the Medical
Oncology Branch of Tor Vergata Clinical Center, Rome,
Italy, started recruiting ambulatory patients with primary
or relapsing/recurrent solid cancers. The study is being car-
ried out with the approval of the appropriate Institutional
ethics committee and in accordance with the principles
embodied in the Declaration of Helsinki. These patients
are prospectively followed to investigate possible predic-
tors of cancer-associated VTE. At 31st December 2012, a
total of 655 consecutive eligible patients (age 61±11 years,
323 males) had been enrolled. All patients were at the start
of a new chemotherapy regimen (7% neoadjuvant, 32%
adjuvant and 61% metastatic treatments) and 4% received
concurrent radiotherapy. No patient received thrombopro-
phylaxis. Inclusion and exclusion criteria had been previ-
ously reported.9 All patients provided written informed

Figure 1.  Kaplan-Meier analysis
of VTE-free survival time in can-
cer patients categorized on the
basis of disease stage. Dashed
line: local stage; dotted line:
regional stage; solid line: distant
stage.
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consent, and blood samples were drawn and collected in
the facilities of the Inter-Institutional Multidisciplinary
Biobank (BioBIM) of the IRCCS San Raffaele Pisana
Hospital, Rome.  Eighteen percent of patients had local,
27% regional and 55% distant stage. Disease prevalence
and the chemotherapy drugs used were in the same ranges
as previously reported.9 Apart from a slightly higher preva-
lence of colorectal cancer (30%), the study cohort was
comparable to that studied by Dickmann et al.1

Patients were followed-up for two years or until time of
VTE diagnosis. Patients were seen regularly at their sched-
uled chemotherapy visits or at the occurrence of clinically
suspected VTE. VTE occurred in 7% (17 pulmonary
embolism and 28 deep venous thrombosis) of patients
(median time-to-event: 3 months). Univariate Cox propor-
tional hazards survival analysis showed that worsening
tumor stage (from low to regional to distant stage) was
weakly, but significantly associated to VTE incidence with
a Hazard Ratio (HR) of 1.61 (95%CI: 1.02-2.54; P=0.042).
However, this association was due to the presence of
metastatic, but not regional disease, as clearly evident in
the Kaplan-Meier analysis (Figure 1). Furthermore, the
VTE predictive value of worsening stage was completely
lost at multivariate analysis after adjustment for age, sex,
site of primary disease, ECOG performance status, class of
risk according to Khorana et al.,13 and concurrent treatment
with different supportive or anti-cancer drugs or beva-
cizumab. 
As in the study by Dickmann et al., the population ana-

lyzed was too small to answer any question concerning
the pro-thrombotic role of chemotherapy, and similar lim-
itations do apply.  However, a cross-tabulation analysis of
the use of platinum compounds, gemcitabine fluoropyrim-
idine, or bevacizumab (i.e. those drugs formerly implicated
in hemostatic changes and cancer-related VTE) was per-
formed to explore possible association with the disease
stage. The results obtained indicate that a different combi-
nation of these drugs was mostly used in regional/distant
stage cancer (Table 1).
As indicated above, these results are far from providing

answers to the questions posed and, obviously, the same
limitations raised for the study by Dickmann et al. remain.1

Despite the presence of some information related to the
use of anticancer drugs in our patient cohort, the low num-
ber of patients enrolled and the heterogeneity of the cases
do not allow a subgroup analysis to be performed.
Moreover, single center recruitment might represent a

further limitation as its primary and most obvious short-
coming is the potentially limited external validity.
Nonetheless, we hope that open debate in this field of
oncology might throw light on new perspectives and
prompt new multi-center prospective studies. Such studies
could provide specific answers to the doubts that remain
and widen our knowledge about the pathophysiology of
cancer-associated VTE.
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Table 1. Distribution analysis of anti-cancer drugs associated to hemostatic activation and/or increased VTE risk in different disease stages.
Chemotherapy regimen including

Platinum Gemcitabine Fluoropyrimidine Bevacizumab

Local, n = 117 59 (18%) 4 (5%) 68 (24%) 1 (1%)
Regional, n =174 99 (29%) 16 (18%) 81 (28%) 3 (3%)
Distant, n = 364 179 (53%) 68 (77%)* 136 (48%)* 89 (96%)*

Total treated 337 (51%) 88 (13%) 285 (44%) 93 (14%)
*c2 test for comparison: P< 0.001.
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