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Autopsy and retrospective studies [1–4] lead to believe that
patients hospitalized for acute medical illness are at higher
risk of deep venous thrombosis (DVT) and pulmonary
embolism (PE) and that anticoagulant treatment was,
therefore, necessary to prevent such vascular outcomes.
Interventional trials consistently showed that prophylaxis
with anticoagulants reduces the risk of composite endpoints of DVT, PE and DVT-related death in patients
hospitalized for acute medical illness while no effect has
been detected for total mortality [5]. These results
prompted to recommend the use of anticoagulant prophylaxis in patients hospitalized for acute medical illness [6],
but despite this, there is a large underuse of anticoagulant
prophylaxis in the medical wards of hospitals [7, 8].
The scarce use of anticoagulants in acutely ill medical is
almost evident in a multicenter clinical registry (The
REPOSI study) performed by investigating patients hospitalized in Italian divisions of internal medicine [9].
Thus, Marcucci et al. [9] included 1,121 acutely ill
medical patients and followed them up during the hospital
stay and until 3 months after hospital discharge. Patients
included were very old, with a mean age of 82 years; males
and females were equally distributed. Among 1,121
patients, 171 (15.2 %) were treated with thromboprophylaxis (TP) including low molecular weight heparin
(n = 158), unfractionated heparin (n = 4) and fondaparinux (n = 9). Administration of anticoagulants was
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unrelated to the current guidelines of this setting as only
14.9 % of treated patients met the criteria of ACCP 2004
guidelines [10]. Among the putative risk factors considered, impaired global performance, as assessed by Barthel
index [11], length of hospital stay and acute respiratory
failure were independent predictors of TP during the
hospitalization.
Because the rate of patients treated with TP was low, the
study offers an interesting chance to appreciate the rate of
DVT in a relatively large population of acutely ill medical
patients. Figure 1 depicts the rate of DVT in patients
treated or not with TP. During the hospital stay among 950
untreated patients, DVT was diagnosed in 5 (0.5 %) while
1 (0.6 %) DVT was observed in the 171 treated patients; in
the 3-month follow-up only three untreated and one treated
patients experienced DVT. Taking into account the entire
follow-up, 8 (0.8 %) untreated and 2 (1.1) treated patients
experienced DVT. Pulmonary embolism was detected in
two patients with DVT (one treated and one untreated) only
after hospital discharge.
We have recently reviewed the incidence of DVT in the
interventional trials with anticoagulants performed in
acutely ill medical patients [12].
The rate of DVT was quite different if symptomatic or
asymptomatic events were separately considered [12].
Thus, asymptomatic DVT was much more frequent compared to symptomatic ones with a large variation ranging as
high as 28 % to as low as 2.3 % with an average of 4.7 %
[12]. The rate of symptomatic DVT was much less with
values from as high as 1.5 % to as low as 0.8 % and an
average of 0.99 % [12]. Despite Marcucci et al. [9]
reported the incidence of only symptomatic DVT, we
believe that these data add important news on this topic.
Thus, they found that during the hospital stay the rate of
symptomatic DVT was a little bit less (0.5 %) compared to
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Fig. 1 DVT in the REPOSI study

the rate observed in the interventional trials. This is particularly intriguing taking into account that the REPOSI
study [9] included patients much older than those enrolled
in the interventional trials with anticoagulants [12]. This
would suggest that in the real world of acutely ill medical
patients the rate of symptomatic DVT is relatively low
even in case of very old people. It is likely that also in the
study by Marcucci et al. [9] asymptomatic DVT was not
diagnosed because this was out of the scope of the study.
However, the clinical impact of asymptomatic DVT could
not be clinically relevant as suggested by the absence of
pulmonary embolism during the intra-hospital stay. How
these findings fit with the interventional trials and the
guidelines on this topic suggesting the potential relevance
of anticoagulation therapy in acutely ill medical patients?
To investigate this issue we reviewed the scientific background which prompted to plan interventional trials with
anticoagulants. The studies were essentially necropsy
analysis of patients hospitalized in internal medicine wards,
who died from pulmonary embolism [1–4]. In a large study
performed in different clinical settings it appeared that
patients hospitalized in the department of internal medicine
had an even higher risk of developing pulmonary embolism
compared to other departments including that of general
surgery, infectious disease, oncology and orthopaedics [1].
Apart from the retrospective nature of these analyses, it
should be underscored that none of these studies provided
clinical details of the medical illness which predisposed to
venous thromboembolism; in rare cases a list of concomitant medical diseases was reported. It is, therefore, very
difficult to appreciate if DVT and pulmonary embolism
were a common feature of medical patients or if specific
clinical illness could predispose to venous thrombosis.
Despite these serious limitations and, overall, the lack of
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prospective studies which validated the relationship
between acutely ill medical patients and the risk of venous
thrombosis, several trials have been planned to assess the
clinical efficacy on anticoagulants in this setting. The
inclusion criteria of the Medenox [13], the landmark of
these clinical trials, were the presence of heart failure,
infections, acute respiratory disease, rheumatic arthritis and
episodes of inflammatory bowel disease; age [75, cancer,
previous venous thrombosis and obesity were considered
additional risk factors. Similar inclusion criteria were
adopted by following trials [14–17]. We found that in these
trials the majority of acutely ill medical patients (about
80 %) was affected by heart failure, infections or acute
respiratory disease; of note, none of these diseases has been
shown to be associated with a higher risk of venous
thrombosis with the exception of a retrospective analysis
showing a significant association between infections and
venous thrombosis [11]. Furthermore, no clinical details of
the acute medical illness were requested. For instance, we
did not find a clear definition of acute respiratory disease,
which is crucial in this setting as the severity of lung disease may be a key risk factor for mortality [12].
Similar critical issues can be found in the last trial, the
Magellan trial [18], which compared 40 mg once daily
enoxaparin versus 10 mg once daily rivaroxaban, an
inhibitor of Xa, in 8,101 patients hospitalized for acute
medical illness. Also in this trial the majority of patients
were affected by infectious disease, heart failure and
respiratory insufficiency. A high number (17 %) of patients
suffered from acute ischemic stroke, which is relatively
unusual in a section of internal medicine as also detected
by the Marcucci’s study [9], which showed a prevalence of
ischemic stroke \3 %. Apart from heart failure, which was
actually defined, also the Magellan failed to deeper specify
the clinical characteristics and severity of diseases such as
infections and respiratory insufficiency at admission.
Finally, the authors did not provide information on whether
a specific clinical pathology carried a higher risk of venous
thromboembolism.
Based on this consideration, should clinicians treat
patients hospitalized for acutely ill medical or use TP only
in patients who are at higher risk of venous thrombosis? In
the last guidelines [5], on this topic the authors suggest the
use of the PADUA score [19] to identify patient candidates
for TP. However, the PADUA score is a result of a retrospective study, which, in our opinion, should be prospectively validated before being considered as a diagnostic
tool to implement TP. A typical case is age [75, which is
indicated as a risk factor in the current ACCP guidelines
[5] and in the PADUA score while the study by Marcucci
et al. [9] seems to deny it as the rate of venous thrombosis
was relatively low even in a population much older than
75. Also, the cost of TP in such population cannot be
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related death. This may depend on several factors: (1) lack
of prospective studies, which clarify the relationship
between DVT and acute medical diseases, (2) no clear
definition of medical patients at risk of DVT.
Therefore, an international survey which analyzes the rate
of thromboembolism in acutely ill medical patients and the
clinical characteristics which predispose to venous thrombosis and develop a risk score is necessary. In the meantime,
it could be interesting to establish if some categories of
acutely ill medical patients are really at risk of DVT during
the intra-hospital stay and may benefit from TP.
Conflict of interest

None.

References
Fig. 2 Bleeding complication (major and minor) in the REPOSI
study

overlooked as TP was associated with a higher risk of
bleeding (major plus minor) in the intra-hospital period as
well as after discharge. As shown in the Fig. 2, taking into
account the entire follow-up the rate of bleeding was 3.5 %
in treated and 2.7 % in untreated patients.
The analysis of these findings leads us to suggest that a
more appropriate methodological approach should be followed to investigate the occurrence of venous thrombosis
and eventually PE in acutely ill medical patients. The first
objective would be to clearly define the rate of DVT and
PE in a unselected population hospitalized in internal
medicine departments; to this purpose an international
registry should be mandatory also to evidence if differences among races do exist. The second objective would be
the identification of clinical settings which are candidates
to TP; this should be achieved by accurate analysis of
baseline clinical characteristics, severity of the disease and
existence of co-morbidities. The results of these findings
could be a prerequisite to plan interventional trials with
anticoagulants in acutely ill medical patients really at risk
of DVT.
In conclusion, in the real world of internal medicine
wards described by Marcucci et al. [9], the rate of venous
thrombosis in acutely ill medical patients seems to be lower
than that previously reported in interventional clinical trials. This is particularly impressive taking into account that
most patients were older than 75 years. Use of anticoagulants was low and associated with an increased risk of
bleeding; of note, few patients on anticoagulants met the
criteria of the ACCP 2004 guidelines [10]. It cannot be
excluded that anticoagulant’s under-prescription may be
dependent on a scarce perception that this setting is actually associated with a high risk of venous thrombosis-
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