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Introduction:Whether the association between hospitalization and venous thromboembolism (VTE) is modified
by the use of thromboprophylaxis in older patients remains insufficiently evaluated. Our objective was to esti-
mate VTE risk associated with hospitalization for acute medical illness depending on prescription of pharmaco-
logical thromboprophylaxis, in two different age categories using a 75 years cutoff.
Methods:Using a case-control design, we estimated the risk for symptomatic VTE associatedwith hospitalization
for acute medical illness depending on prescription of pharmacological thromboprophylaxis in two different age
categories using a 75 years cut-off.
Results: 750 symptomatic VTE cases and their 750 age and sex-matched controls were analyzed. A total of 145
cases (19.3%) and 91 controls (12.1%) were hospitalized for acute medical illness in the preceding 3 months
prior to inclusion in the study (p b 0.001). Hospitalization for acutemedical illness was associatedwith a 75% in-
crease in VTE risk: OR 1.75 (95% CI: 1.32–2.33). In patients b75 years, there was a 2-fold increase in VTE risk as-
sociated with hospitalization when thromboprophylaxis was not prescribed: OR 2.01 (95% CI: 1.11–3.62),
whereas no associationwas foundwhen thromboprophylaxiswas prescribed: OR0.93 (95%CI: 0.44–1.95). In pa-
tients ≥75 years, VTE risk associated with hospitalization remained significant whether or not
thromboprophylaxis was prescribed: OR 2.69 (95% CI 1.28–5.66) and OR 2.02 (95% CI: 1.01–4.03) respectively.
Conclusion:Our results suggest that VTEprevention in acutely illmedical patientsmay be less effective in patients
≥75 years. This finding needs to be addressed in further studies.

© 2017 Published by Elsevier B.V. on behalf of European Federation of Internal Medicine.
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Venous thromboembolism (VTE), that is pulmonary embolism (PE)
and deep vein thrombosis (DVT) of the lower limbs, is a frequent and po-
tentially life-threatening disease. It is estimated that almost 20% of VTE
patients have been hospitalized for an acute medical illness in the three
months preceding VTE [1–3]. Pharmacological thromboprophylaxis
policies using low-molecular-weight heparin (LMWH), unfractionated
heparin (UFH), or fondaparinux, have been largely implemented over
the last 25 years. Without pharmacological prevention, the three-
month incidence of VTE in acutely ill medical patients ranges from 0.3%
to 11% depending on intrinsic and extrinsic VTE risk factors [4]. Based
on evidence from randomized controlled trials, current guidelines
recommend the prescription of low-dose parenteral anticoagulants in

high-risk hospitalized acutely ill medical patients to prevent VTE [5].
However, there is a gap between guidelines and daily clinical practice
as regards prescription of pharmacological thromboprophylaxis that is
likely due to the complexity for the identification of high-risk patients.

Markedly, older age is associated with an increased VTE risk regard-
less of the reason for admission to hospital [6]. Elderly patients also
carry other VTE risk factors such as heart failure or chronic respiratory
diseases that clearly lead to an increased VTE risk [7]. Strikingly, results
from randomized controlled trials suggested that patients ≥75 years ben-
efit more from pharmacological thromboprophylaxis than younger pa-
tients [8,9]. Hence, using age as a single indicator to identify high-risk
patients might improve prescription rate of pharmacological
thromboprophylaxis during admission for an acutemedical illness. How-
ever, a major limitation to the aforementioned trials is that outcomes
mostly consist of asymptomatic VTE events diagnosed by systematic
screening at the end of thromboprophylaxis. Therefore, whether or not
exposure to pharmacological thromboprophylaxis is associated with a

European Journal of Internal Medicine xxx (2017) xxx–xxx

⁎ Corresponding author at: EA-3878 (GETBO), Department of Internal Medicine and
Chest Diseases, Hôpital de la Cavale Blanche, F-29609 Brest Cedex, France.

E-mail address: aurelien.delluc@chu-brest.fr (A. Delluc).
1 These authors contributed equally.

EJINME-03569; No of Pages 5

http://dx.doi.org/10.1016/j.ejim.2017.05.029
0953-6205/© 2017 Published by Elsevier B.V. on behalf of European Federation of Internal Medicine.

Contents lists available at ScienceDirect

European Journal of Internal Medicine

j ourna l homepage: www.e lsev ie r .com/ locate /e j im

Please cite this article as: Hemon F, et al, Association between hospitalization for acute medical illness and VTE risk: A lower efficacy of
thromboprophylaxis in elderly pati..., Eur J Intern Med (2017), http://dx.doi.org/10.1016/j.ejim.2017.05.029

http://dx.doi.org/10.1016/j.ejim.2017.05.029
mailto:aurelien.delluc@chu-brest.fr
Journal logo
http://dx.doi.org/10.1016/j.ejim.2017.05.029
http://www.sciencedirect.com/science/journal/09536205
www.elsevier.com/locate/ejim
http://dx.doi.org/10.1016/j.ejim.2017.05.029


reduced incidence of symptomatic VTE in older patients needs further
evaluation.

In this case-control study, we aimed to estimate the risk for
symptomatic VTE associatedwith hospitalization for acutemedical illness
depending on prescription of pharmacological thromboprophylaxis in
two different age categories using a 75 years cutoff.

1. Design and methods

1.1. Design and setting

The EDITH study is a hospital-based case-control study designed to
test interactions between genetic and environmental risk factors of
VTE. Methods were described in details elsewhere [10]. Briefly, all con-
secutive unselected patients seen in Brest University Hospital for symp-
tomatic VTE (DVT and/or PE) were asked to participate in the study.
Diagnosis of DVT was done by the absence of full compressibility of a
proximal or distal vein of the deep lower limb on compression ultraso-
nography (CUS). Diagnosis of PE was done by 1) a segmental or larger
artery filling defect on chest computed tomography (CT) scan; or 2)
the combination of high pre-test clinical probability of PE with high
probability ventilation–perfusion (V/Q) lung scan according to the
PIOPED criteria [11]; or 3) proximal DVT on CUS in a patient with
suspected PE.

For this report, we analyzed data of patients, older than 18 years,
with a symptomatic VTE event that occurred between May 2000 and
November 2008 and not related to known active malignancy, surgery,
pregnancy, delivery, or immobilization for a lower limb trauma in the
preceding three months.

Daily screening of admission lists was performed for selection of
control subjects. Cases were matched in a 1:1 ratio to controls for the
following factors: sex, age (±5 years), hospital unit, and absence of
major risk factor for VTE (active malignancy, surgery, pregnancy, deliv-
ery, or immobilization for a lower limb trauma in the preceding three
months). Controlswere selected from the roster of patients hospitalized
in the sameward in the following 12months after the case's event date.
Controls were not included if they had a past history of VTE or if they
were receiving long-term anticoagulant therapy. Controls were follow-
ed up to threemonths to ensure they did not experience a VTE event. In
that instance they were discarded from the list of eligible controls.

The protocol was approved by our hospital's scientific and ethics
board. A written informed consent was obtained from all included
patients.

1.2. Assessment of clinical data

Cases and controls were interviewed during their hospital stay,
using an individual standardized questionnaire, by investigators or re-
search nurses. At the time of inclusion, all demographic data, general
characteristics, medication use as well as patient-related risk factors
for VTE were recorded. All patients were asked whether they were ad-
mitted to hospital in the preceding three months. Although controls
were included during a hospital stay, only admission to hospital for an
acute medical illness in the three months prior to current admission
was considered as an exposure factor. Admissions database of our insti-
tution was also interrogated in order to double check accuracy of the
information.

We retrospectively reviewed charts of cases and controls who were
hospitalized for an acute medical illness for at least three days within
three months prior to inclusion in the EDITH study (AD, FH, FF). Patients
were considered a priori at high VTE risk if they fulfilled the MEDENOX
trial inclusion criteria, stroke with lower limb paralysis, or myocardial in-
farction (seeAppendix 1) and at low risk if they did not [12]. Type anddu-
ration of prescription of pharmacological thromboprophylaxis was also
recorded, regardless of a priori VTE risk assessment. We considered that
patients received adequate pharmacological thromboprophylaxis during

hospitalization if they were prescribed either: 1) LMWH at an approved
preventive dose; 2) low dose unfractionated heparin (5000 units bid or
tid); or 3) fondaparinux 2.5 mg once daily, for at least 6 days. Enoxaparin
20 mg once daily and/or aspirin alone were not classified as adequate
thromboprophylaxis.

1.3. Statistical methods

Baseline summary statistics were reported as number (%) for cate-
gorical variables, and as mean and standard deviation (SD) for continu-
ous variables. Comparisons of cases and controls were made by chi-
square test or Fisher's exact test for qualitative variables. Conditional
logistic regression taking into account the matching factors was carried
out to estimate odds ratios (OR) and 95% confidence intervals (CI) for
VTE risk associated with admission to hospital for acute medical illness
and use of pharmacological thromboprophylaxis. With the aim of strat-
ifying the analyses in patients according to age categories, we added an
interaction term (age category X each parameter) in the conditional
logistic regression model in addition to the main effect variables. Thus,
we were able to provide an adjusted estimation of the association be-
tween admission to hospital and VTE in patients aged 75 or more in-
cluded in the EDITH study, without modifying the matching design of
the study. We subsequently repeated the analyses in order to consider
risk stratification according to MEDENOX criteria as a potential con-
founder of the association between admission to hospital for an acute
medical illness, use of pharmacological thromboprophylaxis and VTE.

2. Results

Between May 2000 and November 2008, 1848 patients with a well-
documented VTE event agreed to participate in the EDITH study. Of
these, we excluded 537 patients with a provoked VTE event (i.e. associ-
ated with known active malignancy, surgery, pregnancy, delivery, or
immobilization for a lower limb trauma in the preceding 3 months)
and 516 unmatched unprovoked VTE patients. Of the 795 remaining
pairs, an additional 45 pairs were excluded due to missing data. In
total, 750 well-matched pairs were analyzed.

2.1. Patients' characteristics

As shown in Table 1 the mean age of the patients was 67.2 ±
17.1 years, and 664 (44.3%) were men. The 750 VTE cases were 151
symptomatic isolated PE, 324 symptomatic isolated DVT of the lower
limb and 275 DVT associated with symptomatic PE. Among the 1500
cases and controls, 313 cases (41.7%) and 316 controls (42.1%) were
75 years and older.

A total of 145 cases (19.3%) and 91 controls (12.1%) were hospital-
ized for an acute medical illness at least once in the preceding 3months
prior to inclusion in the study (p b 0.001); 67 out of the 145 cases
(46,2%) received a pharmacological thromboprophylaxis as compared
to 47 of the 91 controls (51.6%) (p = 0.49). Sixteen of the 145 cases
(11.0%) did not receive pharmacological thromboprophylaxis due to
recent or active bleeding as compared to one of the 91 controls (1.1%)
(p = 0.003). In total, 95 cases (65.5%) and 61 controls (67.0%) were
identified to be at higher VTE risk according to the MEDENOX criteria
(p = 0.92). Prescription rates of pharmacological thromboprophylaxis
were not different between cases and controls regardless of a priori
VTE risk established by the MEDENOX criteria (Table 1). Reason
for admission to hospital in patients needing for pharmacological
thromboprophylaxis is shown in Table 2.

2.2. VTE risk associated with admission to hospital for acute medical illness

Hospitalization for acute medical illness in the preceding three
months was associated with a 75% increase in VTE risk: OR 1.75 (95%
CI: 1.32–2.33) (Table 3), whether or not patients were classified at
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