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Background and Objectives. The risk of venous throm-
boembolism in medical patients is comparable to the
risk in general surgical patients. Thromboprophylaxis is
recommended for specific medical patients, but its use
in clinical practice is unknown.

Design and Methods. We conducted a retrospective
review of the charts of consecutive patients discharged
from 2 departments of Internal Medicine, one in the
teaching hospital of Varese and one in the non-teaching
hospital of Angera, Italy, from October to December
2000. We selected the charts of patients with clinical
conditions at increased risk of venous thromboembolism
requiring thromboprophylaxis according to consensus
statements. The use of antithrombotic drugs and con-
traindications to prophylaxis were documented.

Results. We screened a total of 516 charts, 265 in Varese
and 251 in Angera and we identified 165 patients (103
and 62, respectively) at risk of venous thromboembolism
because of malignancy (53), heart failure (34), stroke
(33), acute infections (23), acute respiratory failure (18),
acute rheumatic disorders (3), and inflammatory bowel
disease (1). Forty-two patients had contraindications to
antithrombotic drugs and 11 were already on long-term
oral anticoagulant treatment. Among the 112 remaining
patients, prophylaxis was prescribed to 52 patients
(46.4%), 35 of 60 in Varese (58.3%) and 17 of 52 in
Angera (32.7%, p=0.0067). Patients with stroke and
heart failure were significantly more likely to receive
thromboprophylaxis than other groups of patients.

Interpretation and Conclusions. Prophylaxis of venous
thromboembolism is underused in medical patients and
the proportion of patients receiving antithrombotic drugs
varies with the medical condition which precipitated hos-
pital admission. The low rate of usage of prophylaxis sug-
gests that preventable cases of thromboembolism are
occurring and that better education of physicians is
required to increase the usage of thromboprophylaxis.
©2002, Ferrata Storti Foundation
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Venous thromboembolism (VTE) is a common
cause of morbidity and mortality in the Unit-
ed States and approximately 200,000

patients die annually from pulmonary embolism
as a direct or a contributing cause.1 In particular,
pulmonary embolism is responsible for 10% of
overall deaths in hospitalized patients.2 However,
the real incidence, prevalence and mortality rates
of the disease are likely to be underestimated
because of its clinically silent nature.3 The rationale
for thromboprophylaxis has been supported over
the years by overwhelming evidence from several
clinical trials, mainly conducted in surgical
patients.

Epidemiological data have shown that the risk of
VTE in medical patients is comparable to the risk
in surgical patients, varying from 60% in ischemic
stroke patients4 to 24% in myocardial infarction
patients,5 and to 19% in other medical patients.6
Moreover, post-mortem data suggest that 75% of
all in-hospital deaths from pulmonary embolism
(PE) occur in non-surgical patients.2 Although the
prevention of VTE has been less extensively stud-
ied in medical patients than in surgical patients,
there are now sufficient data to support the use of
pharmacologic prophylaxis in several medical con-
ditions, and the Sixth Consensus Conference on
Antithrombotic Therapy of the American College of
Chest Physicians (ACCP) recommended either low
molecular weight heparin or low dose unfraction-
ated heparin for patients with acute myocardial
infarction, acute ischemic stroke and in general
medical patients.5 These are patients with heart
failure, acute respiratory failure, acute infectious
diseases, acute rheumatic disorders, inflammato-
ry bowel diseases and cancer.

A significant underuse of routine prophylaxis has
been reported in the population of patients under-
going surgery,7-9 with the proportion of treated
patients varying according to the surgical proce-
dure.10 Clinical guidelines and educational programs
for VTE prevention in the general medical popula-
tion are far less developed than those in the surgi-
cal population. Little is known about the actual use
of VTE prophylaxis in medical patients. To assess

Correspondence: Walter Ageno, MD, Department of Internal Medi-
cine, Ospedale di Circolo, viale Borri 57, 21100 Varese, Italy.
Phone: international +39.0332.278594. Fax: international +39.
0332.278229 or 278595. E-mail: agewal@yahoo.com



the routine use of VTE prophylactic therapy in med-
ical patients, we retrospectively reviewed the charts
of patients discharged from two Italian departments
of Internal Medicine, one in a teaching hospital and
one in a non-teaching hospital.

Design and Methods
This was a retrospective study conducted in two

departments of Internal Medicine at the hospitals
of Varese and Angera, Italy. The former is a univer-
sity-based teaching hospital, the latter is a non-
teaching hospital. The total number of beds is 94,
48 in Varese and 46 in Angera. The charts of all
patients discharged in the months of October,
November, and December 2000 were screened. To
assess the prevalence of clinical conditions requir-
ing VTE prophylaxis and to evaluate the adherence
to published clinical guidelines, patients were
selected on the basis of the ACCP consensus state-
ments5 and the criteria used in the MEDENOX
study.11 Accordingly, the presence of at least one of
the following conditions at risk for VTE was
required: heart failure (NYHA class III or IV), acute
respiratory failure revealing or complicating chron-
ic respiratory insufficiency, acute infectious dis-
ease, acute rheumatic disorders, active episode of
an inflammatory bowel disease, malignancy, and
acute ischemic stroke with lower limb paralysis.
Patients were excluded if they had been bedridden
for more than 3 days prior to hospital admission.

All patients selected had the following data
extracted from their hospital charts: age, gender,
and the presence of concomitant risk factors for
VTE such as being overweight or obese defined on
the basis of the body mass index, personal history
of VTE, varicose veins, heart failure with NYHA class
I and II, concomitant hormone therapy, and known
thrombophilia including antithrombin, protein C
and protein S deficiencies, mutations in factor V or
factor II, hyperhomocysteinemia, and the antiphos-
pholipid antibodies syndrome. Information on
drugs and regimens for VTE prophylaxis during hos-
pitalization were recorded for all patients, as well
as according to the clinical condition requiring VTE
prophylaxis. The presence of contraindications to
antithrombotic treatment was documented. A con-
traindication to antithrombotic therapy was
defined by the presence of any of the following
conditions: impaired hepatic function, active or
recent bleeding, hemorrhagic tendency or a bleed-
ing dyscrasia, active peptic ulcer disease or known
esophageal varices, hypersensitivity to heparin or
personal history of heparin-induced thrombocy-
topenia, and a platelet count of less than

100×109/L. Patients presenting with clinical con-
traindications to antithrombotic treatment as well
as patients who were already receiving long-term
treatment with oral anticoagulant drugs were
excluded from the primary analysis.

Information on suspected deep venous throm-
bosis or pulmonary embolism during hospitaliza-
tion and on diagnosis or exclusion of the disease
based on objective tests was also collected.

For statistical analysis we used the χ2 test to
compare the rates of VTE prophylaxis use between
the two departments of Internal Medicine and
among the different clinical conditions requiring
prophylaxis. An unpaired t-test was used to com-
pare the mean age of patients with clinical condi-
tions requiring VTE prophylaxis according to hos-
pital location. For all analyses, a 2-sided p-value <
0.05 defined statistical significance.

Results
A total of 516 charts were examined, 265 in the

department of Internal Medicine of the hospital of
Varese and 251 in the department of Internal Med-
icine of the hospital of Angera. Clinical indications
for VTE prophylaxis were identified in 165 of 516
patients (32%), with a mean age of 74.5 years. In
particular, we identified 103 patients in the hospi-
tal of Varese (38.9%) and 62 patients in the hos-
pital of Angera (24.7%). The mean age of the
patients was not significantly different between
the 2 groups. The prevalences of the single disor-
ders requiring VTE prophylaxis are summarized in
Table 1. Data on the presence of concomitant risk
factors are reported in Table 2. Information on con-
comitant risk factors was inadequate in some
charts and, thus, results may underestimate the
actual prevalence of concomitant risk factors.

We identified 42 patients with clinical con-
traindications to VTE prophylaxis, 33 in Varese and
9 in Angera. The most common clinical contraindi-
cation was recent or active bleeding, reported in 18
patients. Thirteen patients had a platelet count of
less than 100×109/L and 11 had severe liver dys-
function (9 admitted with metastases to the liver,
all of whom died within 7 days of admission).
Eleven patients (10 in Varese and 1 in Angera) were
already on long-term oral anticoagulant treatment
because of chronic atrial fibrillation. Thus, exclud-
ing all patients with clinical contraindications to
anticoagulation, and patients who were on oral
anticoagulants prior to hospital admission, the
number of eligible patients for our primary analy-
sis was 112, 60 in Varese and 52 in Angera.

Pharmacologic prophylaxis was prescribed to 52
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of 112 patients (46.4%) who met consensus guide-
lines for the use of antithrombotic therapy. The
overall rate of use of this therapy differed statisti-
cally between the department of Varese and the
department of Angera (58.3% and 32.7%, respec-
tively, p<0.0067). Patients admitted for acute
ischemic stroke or heart failure were more likely to
receive prophylaxis than other groups of patients,
with an odds ratio of 2.20 and 2.40, respectively, as
compared to cancer patients, and of 2.59 and 2.83
as compared to patients with acute infectious dis-
ease. In particular, the difference was statistically
significant when these patients were compared to
patients with acute respiratory failure (stroke
patients versus patients with acute respiratory fail-
ure p=0.0219, odds ratio 5.60, patients with heart
failure versus patients patients with acute respira-
tory failure p=0.0163, odds ratio 5.19) (Table 3).
Patients with malignancy or acute respiratory fail-
ure were not considered for VTE prophylaxis at the
department of Internal Medicine of Angera (Table 3).

Low molecular weight heparins (nadroparin and
enoxaparin) were prescribed to a total of 47 out of
52 patients who received antithrombotic prophy-
laxis. Five patients received unfractionated heparin
(5,000 IU three times daily), all in the department of
Internal Medicine in Angera. Patients on enoxaparin
received a 40 mg daily dose, patients on nadroparin
received  either a 0.3 mL or a 0.4 mL daily dose.
Eight patients received low molecular weight
heparins at higher doses (enoxaparin 60 mg or
nadroparin 0.6 mL) because of obesity. No patients
received mechanical prophylaxis with elastic stock-
ings or intermittent pneumatic compression.

During hospitalization, deep venous thrombosis
was suspected in 5 of the 165 patients presenting
with clinical conditions at increased risk for VTE

(3%). Three were receiving prophylaxis and 2 were
not receiving prophylaxis. In 4 patients deep vein
thrombosis was subsequently ruled out by objec-
tive testing, in 1 patient proximal vein thrombosis
of a lower limb was diagnosed (0.6%). This patient
had prostate cancer and was not receiving any pro-
phylactic strategy because of concomitant active
bleeding (macrohematuria).

Discussion
The results of this retrospective chart review

demonstrate that VTE prophylaxis in medical
patients is still significantly underused, despite
compelling evidence for its efficacy. According to
the current recommendations of the Sixth Con-
sensus Conference of the ACCP,5 at least one third
of our patients presented with clinical conditions
at moderate or high risk of VTE. Only 31.5% of
them received adequate prophylaxis, 46.4% after
the exclusion of patients with clinical contraindi-
cations and patients who were on oral anticoagu-
lants prior to hospital admission. The use of VTE
prophylaxis was higher in patients with acute
ischemic stroke and heart failure than it was in
patients with malignancies, acute infectious dis-
eases or acute respiratory failure. However, the use
of prophylaxis was still inadequate in all groups of
patients, irrespective of their risk profile. We also
found different rates of use of VTE prophylaxis
between patients admitted to a teaching hospital
and those admitted to a non-teaching hospital. In
the latter there was a lower prescription rate of
antithrombotic prophylaxis, suggesting the risk of
VTE in patients with malignancy or acute respira-
tory failure was less appreciated.

The results of our study are not surprising. Sev-
eral reports from clinical practice have described a

Table 1. Prevalence of pathologies placing patients at high
risk of venous thromboembolism.

Total Teaching Non-teaching
Hospital Hospital

Total 165 103 62
Acute ischemic stroke 33 (20%) 18 (17.5%) 15 (24.2%)
Cancer 53 (32.1%) 42 (40.8%) 11 (17.7%)
Congestive heart failure 34 (20.6%) 18 (17.5%) 16 (25.8%)
NYHA class III 19 8 11
NYHA class IV 15 10 5
Acute respiratory failure 18 (10.9%) 9 (8.7%) 9 (14.5%)
Acute infectious disease 23 (13.9%) 15 (14.6%) 8 (12.9%)
Acute rheumatic disorder 3 (1.9%) 1 (0.9%) 2 (3.3%)
Inflammatory bowel disease 1 (0.6%) − 1 (1.6%)

Table 2. Identified risk factors for VTE in patients enrolled
in the study.

Total Teching Non-teaching
Hospital Hospital

N:165 N:103 N:62
History of VTE 12 12 −
Overweight or obese 29 27 2 
Varicose veins 18 17 1
Heart failure (NYHA I and II) 29 15 14
Hormone therapy 3 3 −
Thrombophilia − − −

Abbreviations; VTE: Venous thromboembolism.



significant underuse of VTE prophylaxis in surgical
patients even in the presence of multiple risk fac-
tors.5 In particular, surveys on patients undergoing
general surgery have produced results that are
almost identical to those reported in our study.
Bratzler et al.8 performed a retrospective review of
the medical records of 419 patients older than 65
years undergoing major abdominothoracic surgery
and found that only 38% received VTE prophylax-
is. This occurred despite the conclusive results of a
number of clinical trials that have been carried out
in more than 100,000 surgical patients12,13 and
despite the availability of clear clinical guidelines
produced by several consensus conferences. Evi-
dence for the utility of antithrombotic prophylax-
is in medical patients is less overwhelming, how-
ever, it is convincing. Thus, approximately 16,000
patients have been included in mostly small clini-
cal trials,6,11 and fewer clinical guidelines have been
produced for these patients than for surgical
patients. Moreover, consensus on clinical guide-
lines is sometimes unclear and the recommenda-
tions can be heterogeneous and thus confusing.
For instance, the Sixth Consensus Conference of
the ACCP5 recommends the routine use of low dose
unfractionated heparin, low molecular weight
heparin, or danaparoid for all patients with
ischemic stroke and immobility, whereas the guide-
lines published by the Stroke Prevention and Edu-
cational Awareness Diffusion (SPREAD)14 only rec-
ommend VTE prophylaxis in stroke patients with
hemiplegia, obesity, history of previous VTE, or
impaired consciousness. For all other stroke
patients, antithrombotic prophylaxis is clearly not
recommended by this group.

In our study, the rate of use of thromboprophy-

laxis varied between clinical conditions. This find-
ing was surprising since patients who would appear
to be at high risk of thrombosis (such as those with
acute respiratory failure or malignancy) seemed to
be systematically excluded from thromboprophy-
laxis in one center in our study. The importance of
VTE prophylaxis is heightened by the observation
that VTE is often clinically silent, but this aspect
can be misleading in medical patients even more
than it is in surgical patients. Thus, in the Mede-
nox study,11 objectively documented, symptomatic
DVT occurred in only 0.7% of both patients receiv-
ing active prophylaxis and patients receiving place-
bo, whereas overt bleeding events occurred in 12%
of patients receiving prophylaxis and 8.6% of
patients receiving placebo. We cannot, therefore,
expect an internist to prescribe antithrombotic
drugs on the basis of his daily practice. Thus, appro-
priate diffusion of consensus conference recom-
mendations is necessary to increase the awareness
of the risk of VTE also in medical patients. Howev-
er, consensus statements alone are insufficient to
ensure the routine use of prophylactic strategies in
clinical practice.10 Anderson et al.15 demonstrated
that the application of educational strategies sig-
nificantly increased by almost twofold the fre-
quency with which physicians prescribe VTE pro-
phylaxis. These findings, coupled with our obser-
vation of a very low rate of VTE prophylaxis usage,
suggest that educational programs should be local-
ly developed and designed to increase the use of
prophylaxis both in teaching and non-teaching
hospitals.

In conclusion, the results of this retrospective
study show that prophylaxis of VTE is underused in
medical patients and that the proportion of
patients receiving antithrombotic drugs varies with
the medical disease. Broader recognition and dis-
semination of the results of clinical trials and the
recommendations of consensus statements is
required, if the burden of preventable complica-
tions of thromboembolism in medical inpatients is
to be minimized.
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Table 3. Use of prophylaxis of venous thromboembolism in
the eligible medical population.

Total Teaching Non-teaching
Hospital Hospital

Total 52/112 (46.4%) 35/60 (58.3%) 17/52 (32.7%)
Acute ischemic stroke 17/29 (58.6%) 10/15 (66.7%) 7/14 (50%)
Cancer 9/23 (39.1%) 9/16 (56.2%) 0/7
Congestive heart failure 17/28 (60.7%) 10/13 (76.9%) 7/15 (46.7%)
Acute respiratory failure 3/14 (21.4%) 3/5 (60%) 0/9
Acute infectious disease 6/17 (35.3%) 3/10 (30%) 3/7 (42.9%)
Acute rheumatic disorder 0/1 0/1 0/0
Inflammatory bowel disease 0/0 0/0 0/0
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What is already known on this topic
The real incidence, prevalence and mortality rates of
venous thromboembolism (VTE) are underestimated.

What this study adds
This retrospective study adds information on the routine
use of VTE prophylactic therapy in medical patients.

Potential implications for clinical practice
Prophylaxis of VTE is underused in medical patients. Bet-
ter education of physicians involved in this field should
reduce the burden of preventable complications of
thromboembolism in medical patients. 
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