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Abstract
ENDORSE (Epidemiologic International Day for the Evaluation of Patients at Risk for Venous Thromboembolism in the
Acute Hospital Care Setting), is a multinational, cross-sectional survey of venous thromboembolism (VTE) risk
prevalence and effective VTE prophylaxis in the acute hospital care setting. Three Irish hospitals enrolled in the
study. The American College of Chest Physicians (ACCP) guidelines were employed to evaluate VTE risk and prophylaxis.
Of 552 patients, 297 (53.8%) and 255 (46.2%) were categorised as surgical or medical, respectively, with 175 (59%)
surgical and 109 (43%) medical patients deemed to be at risk for VTE. Of these, only 112 (64%) and 51 (47%) received
recommended VTE prophylaxis, respectively. The results are consistent with those observed in other countries and
demonstrate a high prevalence of risk for VTE and a low rate of prophylaxis use, particularly in medical patients.
Awareness of VTE guidelines should be an integral component of health policy.

Introduction
Venous thromboembolism is a common and frequently fatal complication of hospitalisation. Approximately … of VTE cases
occur within the hospital setting, with pulmonary embolism (PE) associated with up to 10% of deaths in hospitalised
patients in post-mortem studies

1-9
. While VTE often occurs as a post-operative complication, the majority of cases of

VTE observed within hospitals occur on the medical service
10,11

. For example, PE accounts for a quarter of early deaths
post-CVA

12,13
. In addition to mortality, long-term risks such as those posed by anticoagulation; pulmonary hypertension

due to chronic pulmonary thromboembolic disease; and the risk of thrombophlebitic limbs all contribute to patient
mortality and morbidity. Despite the existence of effective and relatively safe VTE prophylaxis and published
guidelines

14
, existing data suggest that VTE prophylaxis is under-utilised

15,16
. Hence, a multinational, observational,

cross-sectional survey of VTE risk prevalence, and effective prophylaxis in the acute hospital setting, was performed
with enrolment across 32 countries- the ENDORSE study. The global findings have been published previously

17
. In this

paper, we present and analyse the Irish data from the study.

Methods
The protocol for this study was written by an independent scientific committee, with revisions after discussion with
the study sponsor. All members of the steering committee had full access to the data. The detailed methodology has
been outlined previously

17
. Briefly, 10 hospitals were randomly selected from acute care hospitals with greater than 50

beds for acute medical illness and elective major surgery in Ireland. Ethical approval was obtained from the ethics
committee at Cork University Hospital and then efforts were made to confirm approval from all ten hospitals. However,
due to time constraints the study proceeded between November 11, 2006 and January 3, 2007 when 3 hospitals had been
approved: Beaumont Hospital, Dublin; Portlaoise General Hospital and Tralee General Hospital (1 tertiary & 2 secondary
referral centres). All hospital wards were included in the study except; psychiatric, paediatric, palliative care,
obstetric, neonatal, burns units, ENT units, opthalmology wards, rehabilitation units, emergency departments and
long-term care facilities. Medical patients of e40 years of age and surgical patients of e18 years of age were
included. However, patients admitted for VTE treatment or who were not evaluable due to missing data were excluded.

Data were obtained through a review of the hospital medical charts by clinical trial nurse specialists with experience
in data extraction. Enrolled patients were assessed for VTE risk using ACCP guidelines and stratified by VTE risk
profile. The patient demographics, age, VTE risk, diagnosis or surgical procedure, length of stay, VTE prophylaxis
usage and potential contra-indications to VTE prophylaxis were recorded. Contra-indications for VTE prophylaxis were
deemed to include; hypersensitivity to low molecular weight heparin (LMWH) or heparin, heparin-induced
thrombocytopenia, coagulopathy, lumbar puncture or epidural within 12 hours, haemorrhagic CVA, uncontrolled
hypertension, significant renal failure, hepatic impairment, active gastroduodenal ulcer or known bleeding disorder.
Collected data was analysed by the Centre for Outcomes Research (University of Massachusetts Medical School,
Worcester, MA, USA), with statistical analyses performed using SAS version 9.1. Data is presented in a standard
format, with quantitative data expressed as median [interquartile range (IQR)] and categorical data expressed in terms
of whole numbers and percentages.

Figure 1: Selection of the study population and reasons for patient exclusion.

VTE=Venous thromboembolism. Surgical wards include general surgical units, neurosurgical units, surgical intensive
care units, gynaecology and orthopaedic wards.

Results
The ENDORSE study enrolled patients from 358 hospitals across 32 countries. In Ireland, a total of 1,055 hospital beds
in 3 hospitals were assessed, yielding 552 evaluable study patients. The selection of the study population and reasons
for patient exclusion are illustrated in Figure 1. Of the 665 patients in eligible wards, 113 were excluded- over half
due to a missing chart or key information, while 35% were too young and 9% were receiving treatment for VTE. Of the
552 enrolled patients, 297 (54%) were classified as surgical, with 255 (46%) as medical. Of these, 284 (51%) were
deemed at risk for VTE based on ACCP criteria (175 (59%) of surgical and 109 (43%) of medical patients). Of the
surgical at-risk group, 51% were male and 49% female. The median age was 63 (IQR=[47-75])years, median weight of
72(IQR=[56-85])kg and median time from admission to survey of 10(IQR=[4-22]) days. Within the medical at-risk group,
53% were male. The median age was 75(IQR=[64-82])years , median weight 64(IQR=[58-70])kg and median time from hospital
admission to survey of 7.5(IQR=[3.5-20]) days.

Risk factors present prior to admission and other conditions present during the patients hospital stay are shown in
Table 1. At baseline 7.3% of the medical patients had pulmonary disease in contrast to 1.1% of the surgical patients,
and 46% of medical patients developed pulmonary infection as opposed to 2.3% of the surgical patients. Over 40% of the
medical patients had some form of cardiovascular problem. Additional risk factors for VTE arising during hospital stay
are shown in Table 2. Of those receiving prophylaxis, 96% received LMWH, 2% unfractionated heparin and 2% a vitamin-K
antagonist. Risk factors for bleeding and absolute contraindications to pharmacological VTE prophylaxis are listed in
Table 3. In the surgical group, 11% had a contraindication, compared to 7% in the medical group.
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GI=gastrointestinal, NYHA=New York Heart Association class

Of at-risk patients, overall 57% received ACCP recommended VTE prophylaxis, with 64% surgical and 47% medical
patients, receiving the recommended prophylaxis, respectively. Of the 175 surgical patients at risk, 91/175 received
LMWH, 94/175 were placed in TED stockings, 1/175 received unfractionated heparin and 2/175 received a vitamin K
antagonist. In the medical at risk group, 48/109 received LMWH, 17/109 were placed in TED stockings, 2/109 received
unfractionated heparin and 1/109 received a vitamin K antagonist.

ITU=Intensive Therapy Unit, CCU=Coronary Care Unit.

*Considered absolute contraindications to anticoagulation. Data shown as absolute values and percentages.

Discussion
The data presented in this study, suggest that over half of patients admitted to Irish hospitals are at risk for VTE
and that of these, only 57% are receiving recommended prophylaxis. While proportionately more surgical patients were
determined at risk, a higher percentage of these received prophylaxis (64%) compared to medical at-risk patients
(47%). These figures are slightly better than the overall figures observed in the world-wide study, where 52% of
patients were deemed at risk for VTE, with 50% receiving recommended prophylactic treatment, 59% in the surgical group
and 40% in the medical cohort

17
.

Benefits of VTE prophylaxis in at risk surgical and medical patients have been repeatedly demonstrated
18,19

. Non
pharmacological therapies such as graduated compression stockings (TED) are effective in decreasing risk of
post-operative VTE by approximately half, and are a useful adjunct to pharmacological therapy or a reasonable
alternative to anticoagulation where there is a high risk of bleeding

20
. Anticoagulant prophylaxis has been shown to be

of benefit to a wide range of at risk patients, including surgical and medical groups and has therefore been
recommended by evidence-based guidelines, including those published by the ACCP

18
. Despite this, the overall

prescription of VTE prophylaxis in our study would appear to be low. However, this is in keeping with results of other
publications including the IMPROVE study which demonstrated a 60% VTE prophylaxis rate for at risk patients, a recent
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Irish study demonstrating prophylaxis rates of 48% in at risk medical patients and a Canadian audit which showed that
16% of their at risk cohort received recommended prophylaxis

21-23
.

While initial studies demonstrating the benefits of VTE prophylaxis were predominantly in surgical patients, the
benefits of prophylaxis in at risk medical patients have also been shown

14,19,24
. While patient bleeding risk is a real

concern for clinicians, a contradiction to anticoagulants was seen in only 11% of the surgical population and 7% of
the medical patient population. Intracranial haemorrhage was seen in 0.6% of surgical and 1.8% of medical patients,
suggesting additional factors in the failure to prescribe. Of the medical population, 5.5% had an ischaemic stroke at
admission, while 6.4% had an ischaemic stroke during their hospital stay. It is obviously reasonable in these
incidences to hold anticoagulation pending the results of a CT brain scan. While some patients may have fallen into
this category due to the cross-sectional nature of the study, it would seem unlikely that all stroke patients were
awaiting a CT brain at the time of the study. Additionally, it is reasonable to assume that other strategies, such as
TED stockings may have been employed in the interim. In further cases, anticoagulation may justifiably have been held
pending test results and this may not have been fully appreciated during data collection.

There are several limitations to the study. Firstly, the small number of participating hospitals (n=3) makes
definitive national conclusion difficult. Certain patient populations may have been over or under represented as a
result. For example, the relatively high number of intracranial haemorrhages seen on the surgical side (7.4%) may be
accounted for by the fact that one of the hospitals included in the study, is the national neurosurgical centre. In
most other Irish hospitals, this group would be admitted to the care of the medical service. Secondly, certain high
risk groups such as the obstetric, burns and ENT populations have been excluded. While, beyond the remit of the
current study it would have been of interest to assess VTE prophylaxis in these patient groups. The cross-sectional
nature of the study means that certain risk factors for VTE may have arisen later during the patientsâ�� hospital
course, and would not have been captured by this study. In fact, in certain instances the final diagnosis may not have
actually been reached, or the working diagnosis may not have been fully accurate, pending further test results. The
study was dependant on the accuracy of clinician recording in the patients medical charts with no allowances made for
the seniority or otherwise of the clinician who had made the notes or diagnosis. Extraction of data from patient
charts rather than through a clinician interview raises the possibility that the most up to date patient information
may not have been fully captured.

Despite these limitations, we believe our data are important in illustrating under prescribing of a safe, effective
and recommended means of VTE prevention in our acute care hospitals. There would appear to be a need for the Health
Service Executive (HSE) to introduce guidelines to reduce the incidence of this potentially preventable disease. The
current, overall prescription figure of 57% in at risk patients would appear to be unacceptable and not in keeping
with best clinical practice. Whilst formal thromboprophylaxis policies did not exist in any of the hospitals in our
study, there are a number of successful strategies reported in the literature to improve rates of VTE prophylaxis in
at risk populations. These strategies include development and standardisation of hospital policies on VTE prophylaxis,
re-designing hospital admission and prescription charts to prompt admitting personnel to assess VTE risk, regular
auditing of VTE prophylaxis rates and re-education of healthcare professionals on indications and benefits of
appropriate VTE prophylaxis

25
. The implementation of these strategies to improve prescribing of VTE prophylaxis would

have benefits to the health service in terms of both patient care as well as long term economic benefits.

Acknowledgements
This study was supported by a grant from Sanofi-Aventis. The statistical analysis for this study was performed by the
Centre for Outcomes Research at the University of Massachusetts Medical School, Worcester, MA, USA.

Correspondence: S Gaine
The Pulmonary Hypertension Unit, Mater Misericordiae University Hospital, Eccles St, Dublin 7
Email: sgaine@mater.ie

References 
1. Baglin TP, White K, Charles A. Fatal pulmonary embolism in hospitalised medical patients. J Clin Pathol. 1997
Jul;50:609-10.
2. Cohen AT, Davidson BL, Gallus AS, Lassen MR, Prins MH, Tomkowski W, Turpie AG, Egberts JF, Lensing AW; ARTEMIS
Investigators.  Efficacy and safety of fondaparinux for the prevention of venous thromboembolism in older acute
medical patients: randomised placebo controlled trial. BMJ. 2006 Feb 11;332:325-9.
3. Leizorovicz A, Cohen AT, Turpie AG, Olsson CG, Vaitkus PT, Goldhaber SZ. Randomized, placebo-controlled trial of
dalteparin for the prevention of venous thromboembolism in acutely ill medical patients. Circulation. 2004 Aug
17;110:874-9.
4. Lindblad B, Eriksson A, Bergqvist D. Autopsy-verified pulmonary embolism in a surgical department: analysis of the
period from 1951 to 1988. Br J Surg. 1991 Jul;78:849-52.
5. Samama MM, Cohen AT, Darmon JY, Desjardins L, Eldor A, Janbon C, Leizorovicz A, Nguyen H, Olsson CG, Turpie AG,
Weisslinger N.  A comparison of enoxaparin with placebo for the prevention of venous thromboembolism in acutely ill
medical patients. Prophylaxis in Medical Patients with Enoxaparin Study Group. N Engl J Med. 1999 Sep 9;341:793-800.
6. Sandler DA, Martin JF. Autopsy proven pulmonary embolism in hospital patients: are we detecting enough deep vein
thrombosis? J R Soc Med. 1989 Apr;82:203-5.
7. Stein PD, Henry JW. Prevalence of acute pulmonary embolism among patients in a general hospital and at autopsy.
Chest. 1995 Oct;108:978-81.
8. Collaborative overview of randomised trials of antiplatelet therapy--III: Reduction in venous thrombosis and
pulmonary embolism by antiplatelet prophylaxis among surgical and medical patients. Antiplatelet Trialists’
Collaboration. BMJ. 1994 Jan 22;308:235-46.
9. Heit JA, Silverstein MD, Mohr DN, Petterson TM, O’Fallon WM, Melton LJ, 3rd. Risk factors for deep vein thrombosis
and pulmonary embolism: a population-based case-control study. Arch Intern Med. 2000 Mar 27;160:809-15.
10. Anderson FA, Jr., Wheeler HB, Goldberg RJ, Hosmer DW, Patwardhan NA, Jovanovic B, Forcier A, Dalen JE. A
population-based perspective of the hospital incidence and case-fatality rates of deep vein thrombosis and pulmonary
embolism. The Worcester DVT Study. Arch Intern Med. 1991 May;151:933-8.
11. Goldhaber SZ, Dunn K, MacDougall RC. New onset of venous thromboembolism among hospitalized patients at Brigham
and Women’s Hospital is caused more often by prophylaxis failure than by withholding treatment. Chest. 2000
Dec;118:1680-4.
12. McCarthy ST, Turner J. Low-dose subcutaneous heparin in the prevention of deep-vein thrombosis and pulmonary
emboli following acute stroke. Age Ageing. 1986 Mar;15:84-8.
13. McCarthy ST, Turner JJ, Robertson D, Hawkey CJ, Macey DJ. Low-dose heparin as a prophylaxis against deep-vein
thrombosis after acute stroke. Lancet. 1977 Oct 15;2:800-1.
14. Geerts WH, Pineo GF, Heit JA, Bergqvist D, Lassen MR, Colwell CW, Ray JG. Prevention of venous thromboembolism:
the Seventh ACCP Conference on Antithrombotic and Thrombolytic Therapy. Chest. 2004 Sep;126:338S-400S.
15. Amin A, Stemkowski S, Lin J, Yang G. Thromboprophylaxis rates in US medical centers: success or failure? J Thromb
Haemost. 2007 Aug;5:1610-6.
16. Eikelboom JW, Mazzarol A, Quinlan DJ, Beaver R, Williamson J, Yi Q, Hankey GJ; American College of Chest
Physicians. Thromboprophylaxis practice patterns in two Western Australian teaching hospitals. Haematologica. 2004
May;89:586-93.
17. Cohen AT, Tapson VF, Bergmann JF, Goldhaber SZ, Kakkar AK, Deslandes B, Huang W, Zayaruzny M, Emery L, Anderson FA
Jr; ENDORSE Investigators. Venous thromboembolism risk and prophylaxis in the acute hospital care setting (ENDORSE
study): a multinational cross-sectional study. Lancet. 2008 Feb 2;371:387-94.
18. Proceedings of the Seventh ACCP Conference on Antithrombotic and Thrombolytic Therapy: evidence-based guidelines.
Chest. 2004 Sep;126:172S-696S.
19. Francis CW. Clinical practice. Prophylaxis for thromboembolism in hospitalized medical patients. N Engl J Med.
2007 Apr 5;356:1438-44.
20. Amaragiri SV, Lees TA. Elastic compression stockings for prevention of deep vein thrombosis. Cochrane Database
Syst Rev. 2000:CD001484.
21. Kahn SR, Panju A, Geerts W, Pineo GF, Desjardins L, Turpie AG, Glezer S, Thabane L, Sebaldt RJ; CURVE study
investigators. Multicenter evaluation of the use of venous thromboembolism prophylaxis in acutely ill medical patients
in Canada. Thromb Res. 2007;119:145-55.
22. Kent BD, Nadarajan P, Akasheh NB, Sulaiman I, Karim S, Cooney S, Lane SJ, Moloney ED.  Improving venous
thromboembolic disease prophylaxis in medical inpatients: a role for education and audit. Ir J Med Sci. 2011
Mar;180:163-6.
23. Tapson VF, Decousus H, Pini M, Chong BH, Froehlich JB, Monreal M, Spyropoulos AC, Merli GJ, Zotz RB, Bergmann JF,
Pavanello R, Turpie AG, Nakamura M, Piovella F, Kakkar AK, Spencer FA, Fitzgerald G, Anderson FA Jr. Venous
thromboembolism prophylaxis in acutely ill hospitalized medical patients: findings from the International Medical
Prevention Registry on Venous Thromboembolism. Chest. 2007 Sep;132:936-45.
24. Prevention of fatal postoperative pulmonary embolism by low doses of heparin. An international multicentre trial.
Lancet. 1975 Jul 12;2:45-51.

Venous Thromboembolism Risk and Prophylaxis in the Acute Hospital Care Setting: The Irish Results of the ENDORSE Study3

mailto:sgaine@mater.ie


25. Bullock-Palmer RP, Weiss S, Hyman C. Innovative approaches to increase deep vein thrombosis prophylaxis rate
resulting in a decrease in hospital-acquired deep vein thrombosis at a tertiary-care teaching hospital. J Hosp Med.
2008 Mar;3:148-55. 

Venous Thromboembolism Risk and Prophylaxis in the Acute Hospital Care Setting: The Irish Results of the ENDORSE Study4


