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Abstract: Major bleeding is one of the most dangerous complications for patients undergoing anticoagulant treatment for VTE. Several clinical scores have been planned to identify
patients at higher risk of bleeding, and most of them take into consideration the number of
platelets in particular if lower than normal. Here we report the clinical experience made with
the RIETE registry concerning anticoagulant treatment in the presence of different values of
platelets and their related risk of bleeding.
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Morbidity and mortality of patients affected by venous thromboembolism (VTE) is
a major health problem because it is the third cause of mortality for vascular
diseases in Western countries. Moreover, VTE is also associated with a number
of recurrent episodes and for this reason there are several risk factors that inﬂuence
VTE recurrences as far as other complications, such as major bleeding. An appropriate clinical approach based on the knowledge of these risk factors may facilitate
the use of antithrombotic therapy to identifypatients that may beneﬁt from careful
management. Early identiﬁcation of clinical complications may facilitate supportive
measures, thus reducing morbidity and mortality for VTE. A number of variables,
identiﬁed by several articles, including age, cancer, history of bleeding, anemia,
thrombocytopenia, renal insufﬁciency, intensity and duration of anticoagulant therapy or use of concomitant drugs, have been associated with a worse outcome in
patients with VTE.1,2 However, the role of platelet count in the outcome in patients
treated for VTE is still matter of discussion.
The incidence of bleeding associated with therapeutic doses of unfractionated
heparin, low-molecular-weight heparin (LMWH) or vitamin K antagonists (VKAs) is
around 10–17% per year for all events, 2–5% per year for major bleeding, and 0.5–1%
per year for fatal bleeding.3 The reported annual occurrence of intracranial bleeding,
which represents the most feared bleeding complication because of its high disability
and fatality rate, is in the range of 0.2–0.4%.4–6 Stratiﬁcation of the individual risk of
bleeding prior to initiation of therapy in patients with acute VTE has the potential to
assist clinicians in making decisions about the proper intensity and duration of anticoagulant therapy. A number of prognostic scores have been developed with variable
grades of complexity and reproducibility.7–10 Unfortunately however, none of the
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evaluated bleeding scores has an adequate accuracy and
power to accurately identify VTE patients at increased risk
of major bleeding.
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Platelet Count at Baseline and
Bleeding During Anticoagulation
Platelets count is very important before to start an antithrombotic treatment as testiﬁed by previous studies and by
the presence of thrombocytopenia as one of the variables
in some risk assessment tools to identify patients at risk for
bleeding after a VTE.11,12 However, a conﬁrm of this
evidence was also underlined by a study that investigated
21,887 longitudinal blood counts in a multicenter cohort of
776 patients with different levels of platelets’ count and
found a U-shaped curve for the relationship between platelet count and risk of major bleeding.5 So after this evidence we were interested to know if such a relationship
could also be found in VTE patients receiving
anticoagulation.
We used the data in the RIETE (Registro Informatizado
Enfermedad Trombo Embólica) registry to compare the
three-month outcomes of patients with acute VTE according to their platelet count at baseline. We categorized
patients as having very low-(<80,000/μL), low-(80,000/μL
to 150,000/μL), normal-(150,000/μL to 300,000/μL), high(300,000/μL to 450,000/μL), or very high (>450,000/μL)
platelet count at baseline, and compared their three-month
outcomes in 43,078 patients with acute VTE. Of the studied
population,1.2% had very low platelet count, while 13%
had low platelet count, 66% had a normal count, 17% had
a high platelet count and 3.6% had a very high platelet
count at baseline. No differences in the rate of VTE recurrences was found in the follow-up period, but the rate of
major bleeding was different for each subgroup: 5.8%,
2.6%, 1.7%, 2.3%, and 4.6%, respectively for reported
groups, underlining a nearly threefold increase of bleedings
for patients receiving anticoagulation with very low platelets count. This trend was respected also for the rate of fatal
bleeding: 2.0%, 0.9%, 0.3%, 0.5%, and 1.2%, respectively,
with a double fold increase for patients receiving anticoagulation with very low platelet count. Multivariate analysis conﬁrmed this clinical evidence for patients with
a very low platelet count and a low platelet count had an
increased risk for major bleeding and fatal bleeding compared to those with a normal platelet count. Thus, we found
a U-shaped relationship between platelet count and the
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three-month rate of major bleeding and fatal bleeding in
patients with VTE.11,12
Our data conﬁrmed that patients with a very low platelet count had a higher rate of major bleeding, 1.2% of
these patients had <80,000 platelets/μL and revealed that
these patients had increased risk for major bleeding and
fatal bleeding than those with normal platelet count.
Moreover, the follow up showed in the study conﬁrmed
that this worse outcome was evident from the ﬁrst week of
treatment and was found both in patients initially presenting with pulmonary embolism (PE) and in those with deep
vein thrombosis (DVT), and persisted after multivariate
adjustment. To conﬁrm this clinical aspect, the study testiﬁed that the increase in bleeding risk was low (less than
two-fold) in patients with only mild abnormalities in platelet count, but similar to some variables (i.e., age, body
weight, BMI and so on) appearing in most validated scores
for predicting the risk of major bleeding. Statistical analysis on this study was based on data reported as percentage,
and frequencies; data were analyzed with SPSS software
(version 15, SPSS, Chicago, IL, USA), p was considered
to be signiﬁcant if its values were < 0.05; The Fisher exact
test and the odds ratio and 95% conﬁdence intervals were
calculated.
Our study had several important limitations. First,
only a one-time measure of platelet counts limited reliability and clarity of reported ﬁndings. Platelet count
should be considered as a dynamic monitor for a patient
who is taking anticoagulants after a thrombotic event as
VTE; this monitor is useful not only to evaluate the risk
of bleeding per se but mainly because platelet count may
be modiﬁed by several environmental conditions (e.g.,
comorbidities and their related therapies). Furthermore,
not all causes of thrombocytopenia are present in the
database of RIETE registry and with current variables
almost 50% of acquired thrombocytopenias (i.e., cancerassociated thrombocytopenia, chemotherapy-associated
thrombocytopenia and hypomobility-associated thrombocytopenia) may be explained as reported in Table 1. So,
although the baseline test is useful there is a needful test–
test variability during the follow up. In particular, attention should be given to patients receiving chemotherapy
because of the possible transient thrombocytopenia, and
with recent surgery that may develop transient thrombocytosis. Furthermore, platelet counts should be always
conﬁrmed by a double-check by any other means
(smear/manual count), in order to avoid false thrombocytopenia that are also associated to different platelets’
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Table 1 Comorbidities Associated with Thrombocytopenia in Reported Studies
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Study

Cancer-Associated

Hypomobility-Associated

Other Unidentiﬁed

Thrombocytopenia

Thrombocytopenia

Causes

Di Micco et al 2012(12)

40%

22%

38%

Di Micco et al 2013(11)

41%

19%

40%

Giorgi-Pierfranceschi et al
2015(5)

39%

17%

44%

morphology. Moreover, despite our efforts to control any
bias from underlying diseases, it is likely that we were
unable to eliminate such bias completely. Finally,
a thorough check of all type of thrombocytopenias should
be associated to their severity, in particular when a major
bleed has been associated to thrombocytopenia at
baseline.

Platelet Count and Bleeding During
Anticoagulation with VKAs
In a subsequent study, we aimed to analyze the inﬂuence
of platelets in 37,000 patients receiving long-term therapy
for VTE with VKAs.5 Overall, 611 patients (1.6%) had
a very low platelet count, 4006 (10.8%) had a low platelet
count, 25,598 (69%) had a normal platelet count, 5,801
(15.6%) had a high- platelet count and 984 (2.6%) had
a very high platelet count at baseline. Patients with very
low or very high platelet count levels were more likely to
have comorbidities such as metastatic cancer, chronic liver
disease, renal insufﬁciency, anemia or recent major bleeding. During the course of VKA therapy (mean, 192 days),
there were no differences in the duration or intensity (as
measured by international normalized ratio levels) of
treatment between subgroups. The rate of major bleeding
was 3.6%, 2.1%, 1.9%, 2.1%, and 3.7%, respectively, and
the rate of fatal bleeding was 0.98%, 0.17%, 0.29%,
0.34%, and 0.50%, respectively. Thus, we conﬁrmed the
existence of a non-linear “U-shaped” relationship between
platelet count and bleeding in VTE patients undergoing
long-term VKA therapy. We also found additional differences among subgroups in the severity of bleeding, but not
in time course or site of bleeding. At variance with previously reported ﬁndings, the rate of fatal bleeding was
signiﬁcantly higher in patients with very low platelet
count, but not in those with very high platelet count.
However, these data show a clinical limitation because
not all causes of thrombocytopenia are present as item in
the database of the RIETE registry, so whit current clinical
variables only nearly a 50% of causes of acquired
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thrombocytopenia may be identiﬁed, as cancer associated
thrombocytopenia as chemotherapy associated thrombocytopenia as hypomobility associated thrombocytopenia
(Table 1). Statistical analysis on this study was based on
χ2-test for categorical variables and p was considered to be
signiﬁcant if its values were < 0.05; incidence rates were
calculated as cumulative incidence and compared using
the rate ratio.
In summary, we found a linear U-shaped curve for
patients with different platelets count at the onset of
VTE and a non-linear U-shaped relationship between
platelet count at baseline and major bleeding in patients
receiving anticoagulant therapy for VTE. Compared to
other studies in this report we found an increased rate of
fatal bleeding of patients with a very low platelet counts
and this can ﬁnd a clinical explanation because the
RIETE registry frequently records patients with several
comorbidities that may be associated with thrombocytopenia and that may be associated to poor outcome per se
as advanced cancer; on the other hand other studies
reported in the Literature have been usually focused
only on the outcome of selected population with thrombocytopenia and this bias of selection may inﬂuence the
different outcome with our results.

Conclusion
Our ﬁndings may be of help in identifying patients who
require closer observation during anticoagulation
because they are at risk of bleeding, but further dedicated studies are needed to evaluate the causality of this
relationship.
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