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Background: Evidence-based guidelines recommend that acutely ill hospitalized medical patients
who are at risk of venous thromboembolism (VTE) should receive prophylaxis. Our aim was to
characterize the clinical practices for VTE prophylaxis in acutely ill hospitalized medical patients
enrolled in the International Medical Prevention Registry on Venous Thromboembolism (IM-
PROVE).
Methods: IMPROVE is an ongoing, multinational, observational study. Participating hospitals
enroll the first 10 consecutive eligible acutely ill medical patients each month. Patient manage-
ment is determined by the treating physicians. An analysis of data on VTE prophylaxis practices
is presented.
Results: From July 2002 to September 30, 2006, 15,156 patients were enrolled from 52 hospitals
in 12 countries, of whom 50% received in-hospital pharmacologic and/or mechanical VTE
prophylaxis. In the United States and other participating countries, 52% and 43% of patients,
respectively, should have received prophylaxis according to guideline recommendations from the
American College of Chest Physicians (ACCP). Only approximately 60% of patients who either
met the ACCP criteria for requiring prophylaxis or were eligible for enrollment in randomized
clinical trials that have shown the benefits of pharmacologic prophylaxis actually received
prophylaxis. Practices varied considerably. Intermittent pneumatic compression was the most
common form of medical prophylaxis utilized in the United States, although it was used very
rarely in other countries (22% vs 0.2%, respectively). Unfractionated heparin was the most
frequent pharmacologic approach used in the United States (21% of patients), with low-
molecular-weight heparin used most frequently in other participating countries (40%). There was
also variable use of elastic stockings in the United States and other participating countries (3% vs
7%, respectively).
Conclusions: Our data suggest that physicians’ practices for providing VTE prophylaxis to acutely
ill hospitalized medical patients are suboptimal and highlight the need for improved implemen-
tation of existing evidence-based guidelines in hospitals. (CHEST 2007; 132:936–945)
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T he vast majority (80%) of hospitalized patients
with symptomatic venous thromboembolism

(VTE) have not undergone recent surgery.1–3 Fur-
thermore, 70 to 80% of cases of fatal pulmonary
embolism (PE) in the hospital occur in medical
(nonsurgical) patients.4–6 Placebo-controlled stud-
ies7–9 have shown that the incidence of objectively

confirmed VTE in acutely ill hospitalized medical
patients ranges from 5 to 15%, and can be reduced
by between one half and two thirds with appropriate
VTE prophylaxis. Despite these data and evidence-
based guidelines recommending that prophylaxis
should be given to acutely ill hospitalized medical
patients who are at risk of VTE,10,11 it is often
underused or used suboptimally in this patient pop-
ulation.12–15 To date, prophylaxis practices in these
patients remain poorly characterized, and published
reports14,16–18 have been limited to single-center or
national data. No multinational studies of prophylaxis
patterns in acutely ill hospitalized medical patients
have been reported.

The International Medical Prevention Registry on
Venous Thromboembolism (IMPROVE) is an ongo-
ing, multinational, observational study that is de-
signed to assess routine clinical practices in the
provision of VTE prophylaxis to acutely ill hospital-
ized medical patients, and to examine the relation-
ships among patient characteristics, the use of pro-
phylaxis, and clinical end points. The aim of this
analysis of the IMPROVE registry is to describe
current physician practices for providing VTE pro-
phylaxis to acutely ill hospitalized medical patients.
To benchmark observed management practices, we
also examined practices in subsets of patients who
would have been eligible for enrollment in major
randomized controlled trials7–9 that have shown the
benefits of pharmacologic prophylaxis in this popu-
lation, and in a subset of patients10 who would have
been recommended to receive prophylaxis according
to criteria from the American College of Chest
Physicians (ACCP) consensus guidelines for VTE
prevention.

Materials and Methods

Patient recruitment into the IMPROVE registry took place
between July 2002 and September 2006. In contrast to random-
ized, controlled, clinical studies, no experimental interventions
were imposed. Patient management was determined by the
treating physicians, and hence the data reflect a real-world
approach to VTE prevention.

Study Design

The study was developed and coordinated under the guidance
of a Scientific Advisory Board (see Appendix 1) by the Center for
Outcomes Research (University of Massachusetts Medical
School, Worcester, MA). Physicians or trained study coordinators
at each participating hospital systematically enrolled the first 10
consecutive, eligible, acutely ill, hospitalized medical patients at
the start of each month. All patients who met the enrollment
criteria, including those who died during hospitalization, were
considered to be eligible for study enrollment. Patients were
enrolled either retrospectively or prospectively. Informed patient
consent was obtained when required by the ethics review com-
mittee at each participating hospital.
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fusionsmedizin, Düsseldorf, Germany; Hôpital Lariboisiere Clin-
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