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l Evaluation of the use of venous thromboembolism 
prophylaxis in hospitalised medical patients

ABSTRACT 
Background: Venous thromboembolism (VTE) prophylaxis is effective in the 
prevention of deep vein thrombosis (DVT) and pulmonary embolism (PE) in 
medical patients. 
Methods: A retrospective chart review was performed on medical inpatients at 
two academic hospitals in Hamilton, Ontario to investigate if patients received VTE 
prophylaxis as per current guidelines. 
Results: An analysis was performed on 762 patient charts and 170 met inclusion 
criteria for use of pharmacological VTE prophylaxis. Of these, 91 (54%) received 
pharmacological VTE prophylaxis. In 63 patients with a contraindication to 
pharmacological VTE prophylaxis, 16 (25%) received non-pharmacological  
VTE prophylaxis.
Conclusion: The provision rate of pharmacological VTE prophylaxis in hospitalised 
medical patients who met pre-defined clinical criteria for prophylaxis was 54%.  The 
rate of prophylaxis increased with additional VTE risk factors to a peak rate of 67%. 
There is room for the development of strategies to improve the use of VTE 
prophylaxis in hospitalised medical patients.
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inTRoduCTion

Venous thromboembolism (VTE), which includes deep 
vein thrombosis (DVT) and pulmonary embolism (PE), is 
a major cause of mortality and morbidity in hospitalised 
medical patients.1 Greater than 25% of all VTE are 
associated with hospitalisation and 50–75% of these 
cases occur in medical inpatients.2,3 Without prophylaxis, 
the risk of VTE in hospitalised medical patients is 
10–15% and can be even higher in patients with 
additional risk factors such as myocardial infarction (MI), 
congestive heart failure (CHF), cerebrovascular accident 
(CVA), chronic obstructive pulmonary disease (COPD), 
malignancy, sepsis, inflammatory bowel disease or 
previous VTE.4 The US Agency for Healthcare Research 
and Quality ranked VTE prevention as the first priority 
out of 79 that can improve patient safety in the 
healthcare setting.5

Venous thromboembolism prophylaxis has been shown 
to prevent DVT and possibly PE in hospitalised medical 
patients. Meta-analyses have shown that pharmacological 
VTE prophylaxis significantly reduces the development 
of DVT and symptomatic PE.6,7 The use of VTE prophylaxis 
has been given a strong (level 1A) recommendation by 
the 2008 American College of Chest Physicians (ACCP) 
Antithrombotic and Thrombolytic Evidence Based 
Clinical Guidelines8 and the Scottish Intercollegiate 
Guidelines Network.9 The National Institute for Health 

and Clinical Excellence (NICE) has also issued similar 
guidelines recommending VTE prophylaxis in hospitalised 
medical patients.10

Recent studies have indicated that pharmacological 
prophylaxis is underutilised in medical inpatients. 
Although most hospitalised medical patients have an 
indication for VTE prophylaxis, data from North  American 
and international studies have shown that less than one-
third receive adequate VTE prophylaxis in hospital.11–13 

We evaluated the use of VTE prophylaxis in hospitalised 
medical patients at two academic tertiary care centres in 
Hamilton, Ontario. Our goal was to determine the rates 
of prophylaxis in medical inpatients and determine if 
patients with predefined additional risk factors for VTE 
were more likely to receive prophylaxis. We also wanted 
to identify the method of prophylaxis and determine the 
rate of mechanical prophylaxis in patients who had 
contraindications to pharmacological prophylaxis.

MeThodS

Hospital selection

Potentially eligible patients were admitted to one of the 
general medical wards of two teaching hospitals at 
Hamilton Health Sciences: the McMaster University Medical 
Centre (MUMC) or the Hamilton General Hospital 
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(HGH). The General is a centre of excellence for cardiac 
disease and stroke and has an acute stroke as well as a non-
coronary care unit (CCU) cardiology department. Subjects 
were recruited only from those patients admitted to the 
general medicine ward of both sites.

Patients

The medical charts from 762 consecutive patients from 
the two sites were reviewed using a start date of 1 
January 2007. Patients were included in the analysis if they 
were older than 18 years, and were admitted directly 
from the emergency department to a medical ward for 
three or more days with a diagnosis of CHF, severe 
respiratory infection, acute neurological disease, 
inflammatory or metabolic process or acute infectious 
process. Acute inflammatory diseases included 
inflammatory bowel disease, electrolyte imbalances and 
rheumatologic diseases. 

Patients who required anticoagulation for atrial fibrillation, 
acute coronary syndrome, VTE or any other reason were 
excluded from the study. Patients were also excluded if 
they were transferred from another service or admitted 
to the intensive care unit during their hospitalisation.

A priori, eligible patients were subcategorised into those 
considered to have (or not have) a contraindication for 
pharmacological VTE prophylaxis if they had: 1) a 
haemoglobin of less than 100 g/L plus suspected bleeding 
2) active bleeding 3) a gastrointestinal bleed within the 
past three months 4) a previous diagnosis of heparin-
induced thrombocytopenia (HIT) or 5) a platelet count 
of less than 100 x 109/L. These patients were not 
excluded from the study, but were evaluated for the use 
of mechanical prophylaxis.

The hospital charts were evaluated by trained research 
assistants. Information was abstracted onto standardised 
case report forms. The information compiled by the 
research assistants was audited by two investigators 
(Dr M Panju and Dr D Raso) and there was full 
agreement with the method of data compilation.

Accepted VTE prophylaxis

Patients were only considered to be receiving 
appropriate pharmacological VTE prophylaxis if they 
received appropriate doses of subcutaneous 
unfractionated heparin (UH) or low molecular weight 
heparin (LMWH) as per the 2008 ACCP guidelines. 
Appropriate dosages included: UH 5000 Units BID or 
TID, enoxaparin 40 mg daily or 30 mg BID or 30 mg 
daily if calculated creatinine clearance was less than 30 
cc/min, dalteparin 5000 units daily or fondaparinux 2.5 
mg daily (subcutaneously).

Aspirin or clopidogrel alone, or in combination, was 
not considered appropriate VTE prophylaxis. 

The use of mechanical compression was considered 
appropriate prophylaxis in patients who had a 
contraindication to pharmacologic agents. An order of 
‘activity as tolerated’ was not considered appropriate 
VTE prophylaxis.

Additional risk factors

Prior investigation into medical inpatients identified 
patient age greater than 75, cancer, prior VTE, acute 
infectious disease, chronic respiratory disease, 
immobility and surgery within the past six months as 
independent risk factors for developing a VTE during  
hospitalisation.4 All reviewed charts were stratified 
based on number of risk factors. 

Ethics

This study was approved by the Research and Ethics 
Board at McMaster University, Ontario.

ReSulTS

Data acquisition

A total of 762 charts were reviewed, 381 from each site. 
There were 45 charts excluded because of insufficient 
information. An additional 322 charts were excluded 
because they did not meet the inclusion criteria (171 from 
HGH and 151 from MUMC). The most common inclusion 
criterion not met was admission less than three days. Of 
the remaining 395 charts, 162 met the exclusion criteria 
(86 from Hamilton General Hospital (HGH) and 76 from 
McMaster University Medical Centre (MUMC), leaving 233 

figuRe 1 Selection criteria of 762 consecutive charts 
from Hamilton General Hospital (HGH) and McMaster 
University Medical Centre (MUMC) from 1 July 2007.

762 charts screened

45 charts insufficient 
information

717 charts remaining

395 charts meeting 
inclusion criteria

233 charts reviewed. 
HGH (103) and 
MUMC (130)

No contraindications 
to pharmacological 
VTE prophylaxis 
170. HGH (73) and 
MUMC (97)

Contraindications to 
pharmacological VTE 
prophylaxis 63. HGH 
(30) and MUMC (33)

322 charts not 
meeting inclusion 
criteria

162 charts meeting 
exclusion criteria
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l charts for possible inclusion. Of these, 63 patients were 
considered to have a contraindication to pharmacological 
VTE prophylaxis, while 170 patients did not (Figure 1).

Prophylaxis rates

The VTE prophylaxis rates were similar in the two 
participating hospitals. When pharmacological VTE 
prophylaxis was indicated, 48% of patients at the HGH 
and 58% of patients at MUMC received appropriate 
prophylaxis. The two sites had a combined prophylaxis 
rate of 54% (Table 1).

Additional risk factors

There was an increase in VTE prophylaxis rates with 
additional risk factors: 67% for one and 66% for two or 
more. Patients with no additional risk factors had very 
low VTE prophylaxis rates (13%) (Table 2).

Admission diagnosis

VTE prophylaxis rates were reviewed based on the 
admission diagnosis. The highest prophylaxis rates were 
seen in patients with heart failure. The overall prophylaxis 
rates were similar for different diagnoses (Table 3).

Forms of VTE prophylaxis

Unfractionated heparin, 5000 units subcutaneously twice 
daily, was the most frequently used pharmacological 
prophylaxis (95%), while LMWH was used 3% of the time 
and fondaparinux was used 2% of the time (Table 4).

Contraindication to pharmacological prophylaxis

There were 63 patients (30 at HGH and 33 at MUMC) 
who had a contraindication to pharmacological 
prophylaxis and 16 (25%) of these were treated with 
either compression stockings or an intermittent 
pneumatic compression device (Table 5). 

diSCuSSion

The development of VTE is a significant cause of 
morbidity and mortality for hospitalised medical patients. 
Despite effective prophylaxis options, the rate of 
prophylaxis remains suboptimal. 

In our study, only 54% of patients received appropriate 
VTE prophylaxis as per current clinical guidelines.  A 
similar study undertaken in Hamilton in 2003 showed a 
rate of VTE prophylaxis of 33%. Although making formal 

McMaster 
university 
Medical 
Centre

Hamilton 
general 
Hospital

Combined

Total number 
of patients 
receiving 
pharmaco-
logical VTE 
prophylaxis

56/97 (58%) 35/73 (48%) 91/170 (54%)

taBle 1 Eligible patients receiving pharmacological VTE 
prophylaxis at McMaster University Medical Centre, 
Hamilton General Hospital and combined

taBle 2 Eligible patients receiving pharmacological VTE 
prophylaxis based on additional risk factors including prior 
VTE, age greater than 75 years, diagnosis of cancer, chronic 
respiratory disease, immobility or surgery within the last six 
months  

Number of 
additional 
risk factors

McMaster 
university 
Medical 
Centre

Hamilton 
general 
Hospital

Combined

0 3/23 (13%) 2/17 (12%) 5/40 (13%)

1 20/28 (71%) 18/29 (62%) 38/57 (67%

2+ 33/46 (72% 15/27 (56%) 48/73 (66%)

taBle 3 Patients receiving pharmacological VTE 
prophylaxis based on admission diagnosis

Patient 
admission 
diagnosis

McMaster 
university 
Medical 
Centre

Hamilton 
general 
Hospital

Combined

Heart failure 3/7 (43%) 5/6 (83%) 8/13 (62%)

Acute 
respiratory 
disease

6/9 (67%) 5/11 (45%) 11/20 (55%)

Acute 
neurological 
disease

9/15 (60%) 12/23 (52%) 21/38 (55%)

Infectious 
process or 
sepsis

19/35 (54%) 7/20 (35%) 26/54 (48%)

Acute 
inflammatory 
or metabolic 
disease

13/29 (45%) 6/12 (50%) 19/41 (46%)

Chest pain 
not yet 
diagnosed 

1/2 (50%) 0/1 (0%) 1/3 (33%)

taBle 4 Types of pharmacological VTE prophylaxis received

un-
fractionated 
heparin 
(uH)

low 
molecular 
weight 
heparin 
(lMWH)

fonda-
parinux

McMaster 
University 
Medical 
Centre

48 (86%) 5 (9%) 3 (5%)

Hamilton 
General 
Hospital

53 (100%) 0 0

total 162 (95%) 5 (3%) 3 (2%)
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comparisons with historical data is problematic, the 
prophylaxis rates appear to have improved, but remain 
suboptimal. This study also shows that patients with 
increased risk factors are more likely to receive 
prophylaxis, suggesting physicians are familiar with VTE 
risk factors and have incorporated this knowledge into 
their decision-making. Low rates of VTE prophylaxis 
have been documented in Canadian, US and international 
studies. The multicentre Canadian CURVE study showed 
the Canada-wide VTE prophylaxis rate to be 16%.14 A 
multicentre US study has shown the appropriate VTE 
rate as only 33.9%.2 The Epidemiologic International Day 
for the Evaluation of Patients at Risk for Venous 
Thromboembolism in the Acute Hospital Care Setting 
(ENDORSE) study showed the VTE prophylaxis rate to 
be only 39%.13

This study was a retrospective chart review and subject 
to the biases inherent in such a study. Presence of risk 
factors and immobility may not have been accurately 
reported in the documentation available for 
review.  Additionally, the study population was composed 
of patients from two Hamilton hospitals which are part 
of a single teaching centre, McMaster University, which 
may not be representative of practice patterns in other 
academic centres or in community hospitals. McMaster 
University is a centre of excellence for thrombosis, and 
one would expect the prophylaxis rates to be even 
lower in community-based hospitals. Therefore, we 
suspect that a 54% prophylaxis rate at McMaster-based 
hospitals is likely to be higher than the prophylaxis rates 
in other surrounding community hospitals. The relatively 
low rate of prophylaxis may also be explained in part by 
the presence of a dedicated thrombosis service at both 
study hospitals. This service does not routinely consult 
on medical patients but its presence may cause 
complacence by other treating physicians. The rate of 
mechanical VTE prophylaxis used in patients with a 
contraindication to pharmacological treatment was low. 
This is possibly due to lack of knowledge translation for 
non-pharmacological strategies for VTE prophylaxis. 

The most common form of VTE prophylaxis was UH 
5000 Units BID. There was very little use of LMWH. At 
HGH, 100% of the pharmacological prophylaxis was UH. 
The benefits of LMWH include possible increased 

efficacy, lower risk of developing heparin-induced 
thrombocytopenia (HIT) and once daily dosing. LMWH 
was available for use at both sites. Our study was not 
designed to determine why LMWH was not used as 
often as one may have expected. The minimal use of 
LMWH may have been related to a lack of knowledge of 
the advantages of LMWH, concern about the cost of 
LMWH or simply familiarity with UH. 

Given the evidence supporting its use, it is unclear why 
the rates of VTE prophylaxis were not higher. One 
explanation is that we based our inclusion criteria for 
patient and anticoagulant selection on the 2008 ACCP 
guidelines8, which are not universally accepted. The lack 
of knowledge about the benefits of VTE prophylaxis may 
also explain the low rates of prophylaxis. Better 
dissemination of current guidelines to the students and 
resident physicians who are often responsible for 
admitting patients might overcome this problem. It 
should also be noted that the majority of admitted 
medical patients have several acute medical issues and 
primary prevention strategies such as VTE prophylaxis 
are not a priority on admission and VTE prophylaxis may 
have been an oversight. Furthermore, several of these 
additional medical issues increase the risk of VTE. This 
study did not directly evaluate the cause of non-
compliance to VTE prophylaxis.

Development of a systems approach may increase the 
use of VTE prophylaxis and other prevention strategies. 
This approach could include the presence of dedicated 
quality assurance health professionals on medical floors 
with a specific role to ensure that health safety measures 
such as VTE prophylaxis have been implemented. There 
is also a role for hospital pharmacists to provide 
reminders for VTE prophylaxis or for computer prompts 
for institutions using computer order entry for medical 
inpatients. There is evidence that pre-printed written 
orders improve VTE prophylaxis rates.15 Further research 
will need to focus on system improvements, which can 
improve VTE prophylaxis rates along with other 
preventive health measures.
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McMaster 
university 
Medical 
Centre

Hamilton 
general 
Hospital

Combined

Prophylaxis in 
patients with a 
contra-
indication to 
pharmacologic 
therapy

8/33 (24%) 8/30 (26%) 16/63 (25%)

taBle 5 Rates of mechanical prophylaxis
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