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PREFACE 

POTENTIALLY PREVENTABLE PROBLEM 

Venous thromboembolism (VTE) is the term used for a combination of the formation of a 
thrombus in a vein or veins of the systemic venous system, (usually in the lower limbs or 
abdomen/pelvis), and the embolisation of a thrombus to the pulmonary arterial system 
via the inferior vena cava and right heart chambers. The commonest clinical 
presentation in the spectrum of VTE is as a deep venous thrombosis (DVT), but it may 
present as a pulmonary embolism (PE). 

The risk of developing VTE increases tenfold in patients admitted to hospital versus 
non-hospitalised persons, with contributing factors being general ill health, malignancy, 
reduced mobility and poor fluid intake, as well as surgical procedures, particularly 
orthopaedic and other high-risk surgeries. 1 

About 10% of all patients experiencing a PE will die as a result of their PE. 2, 3 Morbidity 
from VTE for survivors and the resulting costs to the health care system can also be 
substantial. Approximately 30-50% of patients with DVT will develop post-thrombotic 
syndrome (PTS), characterised by persistent lower limb oedema and pigmentation. 4, 5 
Severe PTS with lower limb ulceration occurs in 5-10% of cases, 6 and 2-4% of patients 
will suffer chronic pulmonary hypertension following a PE. 7 

In Australia, approximately 30,000 people are hospitalised as a result of VTE annually, 
the majority of which are related to prior hospitalisation for surgery or acute illness, and 
VTE has been estimated to result in about 2,000 deaths annually. 8, 9 

In the United Kingdom (UK), VTE has been estimated to result in 25,000 deaths 
annually, a number around 25 times higher than the number of people who die each 
year from hospital-associated methicillin-resistant staphylococcus aureus (MRSA). 10 

A retrospective study in 2008 at a large NZ hospital showed that 106 patients were 
harmed by hospital-associated VTE in that year. In the same hospital, data collected 
prospectively over 12 months during 2010 and 2011 have shown that more than 150 
patients per year develop hospital-associated VTE. 11 By extrapolation across the 20 
District Health Boards (DHBs) in NZ, this could mean that in excess of 1,500 patients 
per year develop hospital-associated VTE in NZ.  This figure is likely to be a good 
approximation if one takes into account the following: 

The incidence of VTE is about 1 per 1,000 of the population and the risk increases with 
age. 12-14 This incidence predicts for a NZ VTE event rate of around 4,000 patients per 
year, which would be consistent with an estimated figure of about 1,200 to 1,500 events 
per year in the Auckland region, for an indicative one third of the population (Ockelford 
private communication). About 25-50% of VTE events are hospital-associated 15 This 
therefore could predict for a hospital-associated VTE event rate of around 2,000 
patients per year in NZ, with approximately one third of these episodes being PE. 
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Assuming that 10% of PE are rapidly fatal, 16 approximately 60 patients (3%) per year 
will die as a result of hospital-associated VTE. This figure does not include mortality 
indirectly related to the VTE event, such as that related to bleeding on treatment-dose 
anticoagulation. 

VTE therefore represents a significant cost to the NZ health care system. One of the 
most significant determinants of cost is the downstream consequences of post-
thrombotic syndrome and pulmonary hypertension. NZ data of costs are lacking; in 
Australia chronic venous insufficiency has been reported to cost the Australian 
Healthcare System $200m annually, 14 and each case of VTE has been reported as 
costing in excess of $10,000. 14 

VTE prevention in hospitalised patients is widely recognised internationally as a major 
ongoing opportunity to improve patient safety, having a strong evidence base for 
improvements in patient outcomes. 17 In a broad range of patients, effective 
thromboprophylaxis can reduce the risk of DVT, proximal DVT, and fatal as well as non-
fatal PE by more than 60%. 18 

A great deal of progress has been made internationally in making VTE prevention a 
priority in healthcare. In July 2011, the Global VTE Prevention Forum was established 
with membership from NZ, Australia, England, Germany, Japan, the United States of 
America and Canada in order to provide a global platform to share learning and best 
practice, exchange views and information about effective prevention and management 
of VTE, and provide leadership to improve patient care and reduce further avoidable 
deaths through VTE prevention. At the Forum, the International Consensus Statement 
on VTE Prevention was signed by all the member countries, including NZ, (see 
Appendix 1). 

VTE prevention programmes incorporating multifaceted improvement strategies 
including audit and feedback, documentation and decision support aids, provider and 
patient education and policy development have been found to significantly improve the 
quality of VTE prophylaxis and rates of risk assessment in adult hospitalised patients. 1, 

19 All hospitals therefore need to have a robust VTE prevention programme, and in order 
to be optimally effective, a systems-based approach should be taken to in-hospital VTE 
prevention, incorporating a whole of hospital approach and active multidisciplinary 
health care professional involvement. 

PURPOSE OF THIS POLICY FRAMEWORK 

This Policy Framework aims to guide DHBs and health providers with planning and 
progressing improved prevention of hospital-associated VTE in adult hospitalised 
patients. It has been compiled in consultation with the multidisciplinary membership of 
the NZ VTE Prevention Steering Group and key opinion leaders drawn from a range of 
clinical sub-specialities and the Medical Colleges. 

This Policy Framework utilises current knowledge about effective ways of implementing 
VTE prevention activities in hospitals, and includes:  
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• clinical guidance on appropriate thromboprophylaxis for all adult patients; 

• data definitions to enable DHBs / health providers to do pilot evaluations to 
understand the extent of the problem in their organisations; and,  

• resources developed to assist and promote in-hospital VTE prevention.  
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PLAN FOR DELIVERY OF A ROBUST IN-HOSPITAL VTE 
PREVENTION PROGRAMME 

An effective in-hospital VTE prevention programme needs to incorporate a 
multifaceted range of processes and measures to enable and support VTE 
prevention, ensure that preventative measures are individualised for each patient, 
and balance the patient’s risk of clotting and bleeding.  

The key elements required for an effective and sustainable in-hospital VTE prevention 
quality improvement programme are: 20 

• a VTE prevention quality improvement framework for use to plan and guide 
progress in preventing hospital-associated VTE in adult hospitalised patients; 

• an organisation-specific VTE prevention plan detailing clear time-specific goals 
and measurable outcomes; 

• high-level organisational buy-in, support and infrastructure for the VTE 
prevention initiative; 

• focussed multidisciplinary VTE prevention steering / working group/s; 

• clear identification of current problem issues with VTE prevention in the 
organisation, and data quantifying the extent of the problem issues; 

• reliable data collection and tracking of both VTE prevention-related key 
performance indicators and adverse outcome events associated with 
prophylaxis; 

• a standardised VTE risk assessment tool, based on current best evidence and 
best practice, that is embedded into day-to-day patient care;  

• organisational guidance that promotes and supports the VTE risk assessment 
process and use of appropriate thromboprophylaxis, and the monitoring of the 
implementation, impact and outcomes of such guidance; 

• educational and information resources regarding VTE risk and prevention for all 
involved health care professionals and for patients. 
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STEP 1. OBTAIN ORGANISATIONAL SUPPORT 

In-hospital VTE prevention quality improvement initiatives require top-level 
clinical and executive leadership buy-in and support in order to be optimally 
effective.  

As a starting point hospital leadership need to be made fully aware of the following: 

• The current status of VTE prevention in the organisation, including the incidence 
of hospital-associated VTE, patient readmission rates with hospital-associated 
VTE within 90 days of discharge, patient mortality rates within 30 days of a 
procedure, and the prevalence of appropriate thromboprophylaxis;  

• Bleeding and other prophylaxis-related complications, including readmission 
rates, return to theatre rates for bleeding, bleeding-related infection rates due to 
thromboprophylaxis; 

• How the VTE-related quality improvement initiative will align with the strategic 
goals of the organisation, for example, reducing preventable hospital-associated 
VTE and the associated readmission rates. 

The VTE risk assessment process needs to be routinely embedded as part of the 
prescribing process. 

Full organisational support is also crucial to support the change management processes 
associated with improving in-hospital VTE prevention, such as, routine VTE risk 
assessment. Existing thromboprophylactic strategies, prescribing practices and 
perceptions of effectiveness of VTE prevention modalities are commonly challenged by 
such initiatives.  

STEP 2. ESTABLISH A MULTIDISCIPLINARY VTE PREVENTION TEAM 

Multidisciplinary teamwork is essential for optimising VTE prevention activities in 
hospitals, and consideration of this needs to drive the approach in assembling an 
effective VTE prevention team.  

The VTE prevention team should include doctor, pharmacist and nurse representation, 
since these are the frontline health care professionals actively engaged in VTE 
prevention-related activities on a day-to-day basis. Inclusion of individuals who are 
actively engaged in quality improvement activities within the organisation is also 
required. Additional team members should be drawn, as needed, from key individuals 
who work in those areas in which Plan-Do-Study-Act (PDSA) / learning cycles are 
occurring, resident medical officer (RMO) representatives, and other individuals in the 
organisation who are passionate about the need to improve VTE prevention.  
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The team leader requires expertise and active involvement in anticoagulation and VTE 
prevention-related activities, and also needs to be capable of engaging effectively with 
senior clinical and executive leadership within the hospital to influence change. 

The extent of involvement of individual team members within the group is best assigned 
according to professional expertise and time available to commit to VTE prevention-
related activities.  

Regular team meetings are essential to ensure ongoing progression of the VTE 
prevention-related activities.  

STEP 3. DETERMINE THE INCIDENCE OF HOSPITAL-ASSOCIATED VTE 
AND CURRENT STATUS OF VTE PREVENTION ACTIVITIES 

Identification of the current status of VTE prevention and any associated problem 
issues and barriers is the crucial first step in any VTE prevention-related quality 
improvement initiative, since this provides the baseline information needed to 
evaluate and assess interventions and document their effectiveness.   

As a starting point, each DHB / health provider should establish: 

• The incidence of hospital-associated VTE in their organisation; 

• A clear picture of any historical and/or current VTE prevention-related activities 
and resources in their organisation;  

• The presence of VTE-related problem issues and requirements; 

• The nature and frequency of side effects associated with prophylaxis. 

Baseline data should therefore be collected to define and confirm the current status of 
VTE prevention and any problems / barriers; for example, VTE risk assessment not 
being reliably done to assess patients’ clotting and bleeding risk, and guide appropriate 
thromboprophylaxis. Once any issues have been identified, targeted mitigation 
strategies can then be formulated. 

A very useful methodology for use to initially assess and define, and subsequently 
address any problems with VTE prevention is the ‘Toyota A3 Process’, which is 
designed to facilitate collaborative in-depth problem-solving; (so-termed because it 
utilises a reporting format on an A3 piece of paper). 21  

The A3 methodology is rooted in the more basic PDSA / learning cycle, and drives 
problem-solvers to clearly identify and address the root cause/s of the problem/s in a 
step-wise, structured manner in order to increase the likelihood of success with problem 
solving. 
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The steps involved in the Toyota A3 Process are: 21 

 

FIGURE 1. TOYOTA A3 PROCESS 

Steps 1 to 7 are the ‘Plan’ steps, Step 6 is the planning of the ‘Do’ step, and Step 11 is 
the ‘Study’ step. Based on the evaluation, another problem may be identified and the A3 
process starts again (‘Act’) utilising another A3 sheet of paper for that problem. 

This methodology is currently used for the VTE prevention stream at Counties Manukau 
District Health Board (CMDHB) as part of the ‘Zero Patient Harm’ initiative, and an 
example of such an A3 used is shown in Appendix 6.    

Document all steps on the A3 report and update regularly as the VTE prevention 
initiative progresses. 

The contents of the A3 report will answer questions relevant to the problem, such as: 

• What is it we are trying to do? 

• What is the current state? 

• What is the root cause? 

• What are the potential difficulties that need to be overcome? 

• What solutions are there to these difficulties? 

• What do we have to do to get these solutions implemented? 
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• What measures can we put in place to ensure the solutions work? 

Once an area of the hospital has completed the PDSA / learning cycles, and fully 
refined and rolled-out the VTE prevention processes, the VTE prevention team and staff 
in that area should widely communicate their success story to encourage, promote and 
support similar achievement in other areas of the organisation. 

STEP 4. DEVELOP A COMPREHENSIVE PLAN FOR VTE PREVENTION 
USING A WHOLE OF HOSPITAL SYSTEMS-BASED APPROACH  

Each DHB / health provider needs to compile a VTE prevention plan that details 
their goals, strategic priorities, timelines for achievement, and quality indicators 
to be utilised to improve the structure, processes, and outcomes of VTE 
prevention. 

All DHBs / health providers in NZ require sustainable systems in place to support 
routine VTE risk assessment and appropriate prophylaxis in adult hospitalised patients. 
This National Policy Framework has therefore been designed to guide and assist VTE 
prevention teams with formulating their project plans for VTE prevention, (see Appendix 
2).  

For clinical staff guidance, DHBs / health providers should also implement use of VTE 
prevention and management guidelines, which are based on best evidence and best 
practice. 

Significant improvements in compliance with guideline recommendations could be 
achieved by training and supporting multidisciplinary hospital teams to adopt a system 
based approach to patient VTE risk assessment and management.  

A whole-of-hospital approach to VTE prevention should be utilised by DHBs / health 
providers in order to achieve the following: 

• All admitted adult patients systematically assessed for their VTE and bleeding 
risk, (see Appendix 3 for examples of VTE risk assessment tools / guidance), 
and the risk status documented in the patients’ notes; 

• All adult inpatients at risk of VTE managed with appropriate thromboprophylaxis, 
and all measures documented in the patients’ notes; 

• Increased multidisciplinary team awareness and knowledge of appropriate VTE 
prevention measures and strategies; 

• VTE prophylaxis guidance adopted and disseminated, and supported by training 
in its use; 

• Increased use of evidence based guidelines and recommendations to support 
best practice VTE prophylaxis in adult hospitalised patients; 
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• Improved patient safety and reduced VTE-related morbidity and mortality; 

• DHBs / health providers having sustainable systems in place to support routine 
VTE risk assessment and prophylaxis management in adult hospitalised 
patients; 

• DHBs / health providers having sustainable systems in place to document 
adverse events associated with the use of prophylaxis and to monitor 
inappropriate prophylaxis use. 

HEALTH CARE PROFESSIONAL TRAINING AND EDUCATION 

Real sustained improvement in preventing hospital-associated VTE comes from 
educated health care professionals who understand the rationale, risks and 
strategies for VTE prevention.  

The ENDORSE (Epidemiologic International Day for the Evaluation of Patients at Risk 
for Venous Thromboembolism in the Acute Hospital Care Setting) study, in which the 
hospital charts of patients in 358 hospitals in 32 countries were reviewed to assess the 
prevalence of VTE risk and determine the proportion of at-risk patients receiving 
appropriate prophylaxis, reported that a large proportion of at-risk patients did not 
receive appropriate thromboprophylaxis; (only 59% of surgical patients and 40% of 
medical patients at risk of VTE were found to have received appropriate preventive 
treatment). 22  

Similarly, in 2006/2007, parallel audits evaluating the use of thromboprophylaxis at two 
large NZ hospitals showed that only 25% of eligible patients received 
thromboprophylaxis, and that although 96% of eligible surgical patients received some 
form of thromboprophylaxis, 45% of these surgical patients received the incorrect dose 
of pharmacoprophylaxis. 23 

These findings reinforce the need for hospital-wide VTE prevention strategies to include 
comprehensive education for all involved health care professionals, to ensure that 
patient VTE risk is routinely assessed and that eligible patients receive appropriate 
thromboprophylaxis. 

VTE prevention education for health care professionals should be included in 
undergraduate curricula and in clinical induction programmes for junior staff. Such 
education packages are best designed in consultation with the target health care 
professional groups to ensure that the education is ‘fit for purpose’ and well accepted.  

VTE prevention education for health care professionals needs to include the following 
information: 

• pathophysiology of VTE; 

• organisational VTE prevention guidelines; 
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• when and how to assess patients’ VTE risk using the approved VTE risk 
assessment tool for the organisation; 

• roles and responsibilities for appropriate patient screening and VTE risk 
assessment, thromboprophylaxis prescribing, monitoring and management, and 
clinical judgment;  

• predictability and preventability of VTE by using thromboprophylaxis in specific 
patient groups, (such as, general medical patients); 

• the risks, benefits and appropriate use and application of mechanical 
prophylaxis; 

• the risks, benefits and appropriate use of pharmacological prophylaxis; 

• patient education; 

• key performance indicators and auditing thereof; 

• root cause analysis of VTE events; 

• discharge planning. 

Other forums that provide opportunities for communication of key messages about VTE 
prevention to staff include multidisciplinary ward rounds, ward handover meetings, 
grand rounds and leadership walk-rounds. 

PATIENT ENGAGEMENT AND EDUCATION 

Provision of patient knowledge of VTE prevention can promote patient involvement in 
safety by encouraging participation in recommended activities, such as, early 
ambulation and increasing fluid intake.  Increased patient knowledge can also promote 
adherence to pharmacological thromboprophylaxis and allow patients to self-assess and 
self-report VTE symptoms, thereby enabling timely medical assistance. 24 

All adult patients should therefore receive verbal and written information about VTE 
prevention on admission and at discharge. Examples of patient information leaflets 
currently used for this purpose in NZ hospitals are shown in Appendix 4. 

In addition, patients assessed as being at high risk of VTE should be provided with 
specific counselling about the recommendations, including the benefits and risks of 
thromboprophylaxis, and the signs and symptoms that they should look out for, 
particular in the post-discharge period. 

Particularly in non-acute care situations, prior to or on admission to a health care facility, 
patients could be engaged in self-assessing their own VTE and bleeding risk, for 
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example, by completing a self-assessment VTE risk assessment tool. An example of 
one such tool being piloted in NZ is shown in Appendix 4.  
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CLINICAL GUIDANCE 

This National Policy Framework for VTE prevention contains clinical guidance on 
appropriate VTE prophylaxis for adult hospitalised patients. This clinical guidance 
is written in general terms, since the development of a comprehensive explicit 
evidence-based clinical guideline for NZ is out of scope of this initiative. 

All decisions regarding the use of prophylaxis represent a balance between 
benefit and risk, especially when using pharmacological prophylactic regimens. 
The decision to administer thromboprophylaxis should always be based on the 
individual patient’s risk of bleeding and the benefits of prevention or treatment.      

Comprehensive knowledge of the current best evidence and best practice for VTE 
prevention is important for VTE prevention team members, both to inform the 
scope and direction of VTE prevention quality improvement initiatives, and to 
increase the team’s credibility in discussions with clinical staff, hospital 
leadership and patients. 

Recommended guidelines for use in NZ are: 

-  National Health and Medical Research Council (NHMRC) VTE Prevention   
 Guideline; 25 

-  American College of Chest Physicians (ACCP) Antithrombotic Guidelines, 9th  
 edition; 17 

-  Institute for Health and Clinical Excellence (NICE) Clinical Guideline CG92  
    2010 CG92 2010; 19 

-   American College of Physician (ACP) Guidelines; 26 

-  Reducing the risk of thrombosis and embolism during pregnancy and the  
    puerperium. 27 

The NHMRC VTE Prevention Guideline (2009) provides recommendations on 
thromboprophylaxis for adult hospitalised patients undergoing all major types of surgery, 
patients with acute medical illnesses, trauma patients, patients admitted to intensive 
care units, cancer patients, and patients hospitalised during pregnancy and during the 
post-partum period. 25 

The updated ACCP Guidelines (9th edition) are complex. They emphasise that the 
decision to administer thromboprophylaxis should always be based on the individual 
patient’s risk of bleeding and the benefits of prevention or treatment, and consequently 
provides comprehensive risk stratification recommendations for most major clinical 
areas of care. 17 
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The NICE Clinical Guideline (CG92) provides guidance about the care and treatment 
of adult inpatients, aged 18 or over, who are at risk of developing hospital-associated 
DVT, (including patients admitted for day-case procedures). 28  

The ACP Clinical Practice Guidelines (2011) provides clinical recommendations 
guidance on thromboprophylaxis for hospitalised nonsurgical patients, (medical patients 
and patients with acute stroke). 26 
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VTE RISK ASSESSMENT TO DETERMINE APPROPRIATE PROPHYLAXIS 

A number of patient-specific factors, such as, acute medical illnesses, surgical 
procedures and duration and nature of immobilisation are known to predispose 
patients to increased risk of VTE or bleeding, and should be considered in the 
decision to prescribe and administer thromboprophylaxis. 17 

Many cases of hospital-associated VTE are preventable through effective risk 
assessment and appropriate thromboprophylaxis to reduce the risk of fatal and 
non-fatal DVT and PE. 25 

Patient-specific factors that increase VTE risk are: 25 

• older age, particularly over 60 years; 

• pregnancy and the puerperium; 

• disseminated or locally advanced cancer or active treatment for malignancy; 

• previous VTE; 

• varicose veins; 

• marked obesity; 

• prolonged severe immobility; 

• use of oestrogen-containing hormone replacement therapy, or oral 
contraceptives in women; 

• inherited or acquired thrombophilia; 

• acute or acute-on-chronic chest infection; 

• heart failure; 

• myocardial infarction, 

• stroke with immobility; 

• some forms of cancer chemotherapy; 

• acute inflammatory bowel disease; 

• all surgical procedures, particularly abdominal, pelvic, thoracic or orthopaedic 
surgical procedures; 

• leg injury that requires surgery or prolonged immobilisation. 
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The level of VTE risk for the patient is also influenced by the following:  

• type of surgery;  

• type of anaesthesia;  

• duration of immobility;  

• duration of surgery; and  

• surgical complications. 

For example, major joint surgery and curative surgery for cancer carry a very high risk of 
VTE. 

Patient-specific factors that increase bleeding risk are: 25 

• significant renal impairment (reduced creatinine clearance for renally excreted 
anticoagulants); 

• current active major bleeding (i.e. at least 2 units of blood/blood products 
transfused in 24 hours); 

• current chronic, clinically significant and measurable bleeding over 48 hours; 

• inherited or acquired bleeding disorders, e.g. haemophilia or other coagulation 
factor abnormality, coagulopathy or disseminated intravascular coagulation 
(DIC); 

• severe platelet function disorder or thrombocytopenia (pharmacological 
prophylaxis not recommended with platelet count <50,000/μL); 

• recent central nervous system (CNS) bleeding; 

• intracranial or spinal lesion; 

• recent major surgical procedure of high bleeding risk; 

• active peptic ulcer or active ulcerative gastrointestinal disease; 

• liver failure or prolonged obstructive jaundice; 

• concomitant use of medications that may affect clotting (e.g. anticoagulants, 
antiplatelet agents, selective/non-selective nonsteroidal anti-inflammatory drugs 
(NSAIDs); 

• neuraxial block or recent lumbar puncture. 
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STRUCTURED APPROACH TO VTE PREVENTION  

To ensure that a structured approach to VTE prevention is utilised that considers 
the cumulative risk from multiple risk factors, VTE risk assessment tools have 
been designed that stratify individual patient risk to guide appropriate 
thromboprophylaxis, (see Appendix 3). 

To ensure that a structured, comprehensive approach is taken to VTE prevention for all 
adult hospitalised patients, the following step-wise approach should be utilised: 29 

 

FIGURE 2. STRUCTURED VTE PREVENTION RISK ASSESSMENT PROCESS 
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PHARMACOLOGICAL VTE PROPHYLAXIS 

Explicit evidence based guidelines, such as the NHMRC, ACCP, NICE and ACP 
Guidelines, local organisational guidelines and clinical judgment are recommended for 
use to inform decision making regarding the appropriate choice of antithrombotic drug/s 
for individual patients.  

Antithrombotics available for use in NZ are: 

• low molecular weight heparins (LMWHs), (e.g. enoxaparin, dalteparin); 

• unfractionated heparin (UFH); 

• factor Xa inhibitors, (e.g. rivaroxaban); 

• warfarin; 

• direct thrombin inhibitors, (e.g. dabigatran); 

• aspirin. 

Pharmacological VTE prophylaxis should be continued until the patient is back to their 
baseline mobility, and frequently needs to be continued post-discharge from hospital, for 
example, after hip and knee replacement surgery. 

Bleeding is the major potential complication of pharmacological thromboprophylaxis, 
since it is a side-effect of all antithrombotics, and this risk may be exacerbated by the 
concomitant use of other drugs that increase bleeding risk, such as, low dose aspirin or 
clopidogrel. Bleeding as a result of surgery can also complicate pharmacological VTE 
prophylaxis, the consequences of which can vary with different surgical procedures and 
different anatomical sites. 

Some pharmacological prophylaxis agents, such as enoxaparin and dabigatran, (see 
Figure 19. CMDHB Dabigatran Patient Information Card), require a reduction in dose or 
should be avoided in patients with renal impairment, (consult the medicine data sheets 
for more specific information about each antithrombotic). These factors may alter the 
benefit-harm assessment. 

Local organisational guidance needs to be consulted regarding the timing of 
commencement of pharmacological thromboprophylaxis in relation to neuraxial 
anaesthesia. 

MECHANICAL VTE PROPHYLAXIS 

Mechanical VTE prophylaxis devices are used to increase venous outflow and reduce 
venous stasis. These devices can be used alone, particularly in patients who have been 
assessed as being at risk of VTE and have a high risk of bleeding, 30 for example, with 
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major trauma. When used alone, mechanical devices are however less effective in 
preventing VTE in high risk patients than when used in combination with 
pharmacological VTE prophylaxis. 

Factors to consider in the decision to utilise mechanical VTE prophylaxis devices are 
the patient’s clinical condition, the surgical procedure, local guidelines, comorbidities 
and patient preference.  

The currently used mechanical prophylaxis devices are: 25  

• graduated compression stockings (GCS) or antiembolism stockings (thigh or 
knee length); 

• intermittent pneumatic compression (IPC) devices (thigh or knee length); 

• venous foot pumps (VFP). 

Involved staff members require full training in the correct use of these devices, to ensure 
optimal outcomes from use. 

To be effective, IPC and GCS must be used consistently, which makes patient 
compliance one of the challenges of mechanical prophylaxis. To promote compliance, 
patients need to be provided with information to ensure that they understand the reason 
for use of the device.  

INTERMITTENT PNEUMATIC COMPRESSION (IPC) 

IPC devices are available in knee and thigh lengths, and use an air pump to create 
intermittent pulses of compressed air, inflating and deflating an airtight sleeve, or series 
of chambers beginning at the ankle and moving up the leg. The resultant ‘milking’ effect 
assists venous emptying, thereby mimicking the natural calf muscle contractions that 
promote venous return in active people.  

IPC devices require accurate settings for patient safety and comfort. The use of knee-
high devices may be preferable to thigh-high devices, because they are easier to put on, 
are more comfortable, and do not have the risk of causing popliteal compression.  

Use of IPC devices may be contraindicated in patients with peripheral arterial disease or 
arterial ulcers because the ischemic disease can be exacerbated. 25 

GRADUATED COMPRESSION STOCKINGS (GCS) 

Despite the common use of GCS in many settings, the net benefits and risks of 
this intervention remain uncertain. 31 
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GCS are available in knee and thigh lengths, and are used to apply pressure on the leg, 
with the greatest amount of pressure at the ankle and then gradually decreasing 
pressure moving up the leg.  

GCS require accurate patient measurements to provide proper fit and to be effective. 
The length of the stocking is however a controversial issue and evidence is lacking, 
(except in stroke patients), that one length of stocking is more effective than another. 
Thigh length stockings can be difficult to fit. 28  

Different brands of GCS can vary in the amount of compression that they provide. 
Therefore, prior to use, extra care should be taken to check that the stocking provides 
the correct degree of compression. 

DVT and PE are common after stroke. A study assessing the effectiveness of thigh-
length GCS to reduce DVT after stroke indicated that use of GCS was associated with 
the development of skin breaks, ulcers, blisters, and skin necrosis. 32 GCS should 
therefore preferably not be used in patients with stroke and, if they are used, careful 
attention should be given to the condition of the underlying skin.  

The ACP Guideline on VTE prophylaxis in hospitalised non-surgical patients, (medical 
patients and patients with acute stroke), does not recommend the use of GCS because 
they have not been shown to be effective in preventing VTE or in reducing mortality, and 
they are associated with lower-extremity skin breakdown. 26 

In addition, use of GCS is contraindicated in patients with the following conditions: 25 

• severe leg oedema; 

• skin graft; 

• lower leg dermatitis; 

• morbid obesity preventing correct fitting of stockings; 

• severe peripheral arterial disease; 

• diabetic neuropathy; 

• severe lower limb deformity. 

VENOUS FOOT PUMPS (VFP) 

VFP stimulate the venous plantar plexus, a large vein located in the foot, which imitates 
the physiologic pumping action of weight-bearing, thereby increasing blood circulation in 
the leg. 

Use of VFP may be contraindicated in patients with peripheral arterial disease or arterial 
ulcers because the ischemic disease can be exacerbated. 25 



21 

 

SURGICAL PATIENTS 

The possibility of developing VTE during or after a surgical procedure varies with 
the nature of the procedure, including its duration, and with perioperative care. 17 

Surgery, particularly major orthopaedic surgery involving the lower extremity and 
major surgery for cancer, is a major risk factor for the development of VTE. In 
addition, a cumulative effect on VTE risk occurs in surgical patients who have 
additional risk factors for VTE. 17 

Assessment of the individual patient’s risk of both VTE and bleeding should 
always be carried out prior to prescribing thromboprophylaxis to determine if 
thromboprophylaxis is indicated and appropriate. 

Total hip replacement (THR), total knee replacement (TKR) and hip fracture are 
associated with a high risk of DVT, as a result of the accompanying blood vessel 
trauma, venous stasis and coagulation activation. This VTE risk increases in patients 
with additional risk factors, such as, previous VTE, malignancy, hypercoagulability and 
older age (>60 years).   

Before thromboprophylaxis was used routinely in surgical patients, calf DVT, (which is 
often clinically silent), occurred in 40-80% of patients, PE in 4-10% of patients, and fatal 
PE in 0.2-5% of patients. Effective thromboprophylaxis prophylaxis has been shown to 
reduce the risk of DVT by at least 50%. 17 

Studies have indicated that the postoperative period of risk for VTE after THR and TKR 
extends well beyond the period of initial hospitalisation for surgery. 33-36 These findings 
have resulted in the recommendations that optimally effective pharmacoprophylaxis 
should be continued for an extended period of time post-discharge from hospital. 

Regional anaesthesia for THR or TKR seems to be associated with a lower risk of VTE 
than general anaesthesia, without increased bleeding risk. 37 

The 9th ACCP Guideline now includes aspirin 160mg as an acceptable but less 
effective option for the prevention of VTE in major orthopaedic surgery. 17 (In NZ, 150mg 
aspirin would need to be used instead of 160mg, since the latter strength is not 
commercially available).  

TOTAL HIP REPLACEMENT 

Use LMWH, rivaroxaban or dabigatran and continue for up to 35 days following THR. 25 
Start anticoagulant prophylaxis postoperatively. 

Use GCS, IPC or a VFP until the patient is fully mobile, irrespective of whether or not 
pharmacological prophylaxis is used. Mechanical prophylaxis should begin on 
admission to hospital. 28 
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HIP FRACTURE SURGERY 

Use LMWH for up to 35 days following hip fracture surgery. 25 If 150mg aspirin is 
prescribed instead of LMWH, ensure that VFP are also used. The time of 
commencement of prophylaxis depends on the timing of surgery, but if surgery is 
performed acutely, postoperative start is acceptable. 

TOTAL KNEE REPLACEMENT 

Use LMWH, rivaroxaban or dabigatran for up to 14 days following TKR. 25 Start 
anticoagulant prophylaxis postoperatively. If 150mg aspirin is prescribed instead of 
LMWH, ensure that VFP are also used.  

Use GCS, IPC, or a VFP until the patient is fully mobile, irrespective of whether or not 
pharmacological prophylaxis is used. Mechanical prophylaxis should begin on 
admission to hospital. 28 

LOWER LEG FRACTURES AND INJURIES WITH IMMOBILISATION 

Use LMWH for all patients admitted to hospital with a lower leg fracture or injury with 
immobilisation in a brace or a plaster cast. Consider continuing LMWH for the entire 
period of immobilisation. 25 Warfarin is an acceptable alternative, particularly for 
extended use on an outpatient basis. If 150mg aspirin is prescribed instead of LMWH, 
ensure that VFP are also used.  

GENERAL AND MAJOR GYNAECOLOGICAL SURGERY  

Following general or major gynaecological surgery, use LMWH or UFH for up to 9 days 
or until the patient is fully mobile. 25 

Use GCS for all patients, whether or not pharmacological thromboprophylaxis is used, 
until the patient is fully mobile. 25 

TRAUMA AND SPINAL SURGERY 

Consider using thromboprophylaxis for all patients admitted to hospital for trauma 
surgery or spinal surgery. Only start anticoagulant thromboprophylaxis when primary 
haemostasis has been established. 25  

Where appropriate and not contraindicated, consider the use of VFP from hospital 
admission and commence LMWH or UFH postoperatively for trauma patients 
undergoing surgery, as soon as haemostasis has been achieved. 25 

NEUROSURGERY 

Use IPC following neurosurgery, until the patient is fully mobile. 25 
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Use pharmacoprophylaxis with extreme caution in patients following neurosurgery 
because of the potentially devastating consequences of bleeding. Where appropriate 
and not contraindicated, use LMWH or UFH. 25  

CANCER PATIENTS UNDERGOING SURGERY (SEE ALSO CANCER PATIENTS) 

Patients with cancer are at high risk for VTE. The risk varies by cancer type, patient 
demographics and history, chemotherapy regimen, and hospitalisation status. 28 

In the absence of contraindications, use thromboprophylaxis for all cancer patients 
undergoing general surgical procedures, including abdominal or pelvic surgery or 
neurosurgery. 25 

Use LMWH or UFH and continue for at least 7 to 10 days following major general 
surgery for cancer. 25 

Consider using extended thromboprophylaxis with LMWH for up to 28 days after major 
abdominal or pelvic surgery for cancer, particularly in patients who are obese, slow to 
mobilise or have a past history of VTE. 25 

POST-CAESAREAN SECTION: SEE MEDICAL PATIENTS - PREGNANCY AND 
CHILDBIRTH  

 

 

 



24 

 

 

MEDICAL PATIENTS 

Although many hospitalised medical and stroke patients have one or more risk 
factors for VTE, there is less evidence for a positive risk-benefit ratio in these 
patients than in surgical patients.  

Pharmacological thromboprophylaxis should therefore not be routinely 
prescribed for medical and stroke patients without prior evaluation of their VTE 
and bleeding risk. 26  

More than 25-50% of all VTE cases are associated with hospitalisation, 15 and up to 50–
75% of these cases occur in medical patients. 38 Although most VTE events occur in 
medically ill hospitalised patients, extended prophylaxis cannot however be 
recommended in acutely ill hospitalised medical patients. Two large randomised 
controlled trials (MAGELLAN and ADOPT) examined the role of extended 
pharmacologic prophylaxis in this patient group, and the results of both of these trials 
showed that the added bleeding risk outweighed any benefit gained from reduction in 
major VTE. 39, 40 

In addition, no standard accepted risk-assessment formula currently exists to identify 
which medical patients are likely to benefit from VTE prophylaxis. A number of risk 
scoring systems have been described, one of which (the Padua score) has been 
prospectively evaluated. 41 The clinical judgment of the prescriber is therefore also a key 
factor in the decision to prescribe thromboprophylaxis. 26 

The role of GCS in medical patients is uncertain. The CLOTS-1 trial showed that thigh 
length stockings were ineffective compared to no stockings. 32 The CLOTS-2 trial 
showed that thigh length stockings were more effective than below knee stockings. 42  
Current evidence suggests that GCS are, at best, only modestly effective at preventing 
VTE in patients with stroke and immobility, which raises the question of effectiveness in 
other groups of medical patients. 31 In addition, they have been shown to cause more 
instances of lower extremity skin damage. 26 

The ACP recommendations for medical (including stroke) patients are: 26 

1. Assess the risk for thromboembolism and bleeding in medical (including stroke) 
patients prior to initiation of prophylaxis of VTE. 

2. Use heparin or a related drug for pharmacological VTE prophylaxis, unless the 
assessed risk for bleeding outweighs the likely benefits. 

3. Do not use GCS as mechanical prophylaxis for VTE prevention. 
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STROKE 

Consider the use of LMWH for selected patients admitted to hospital with ischemic 
stroke, in particular those with lower limb paresis, after assessment of bleeding risk. 25 

Pharmacoprophylaxis is not recommended for haemorrhagic stroke patients due to the 
risk of intracranial bleeding. 25 

GCS are not recommended for VTE prophylaxis in patients who are admitted to hospital 
with stroke, since their use is associated with skin breakdown in 5% of patients. 32, 42 
The potential role of IPC in this setting is unknown. 

GENERAL MEDICAL 

VTE prophylaxis for medical patients should be based on the individual patient’s 
assessed level of risk of clotting and bleeding.  

Mechanical prophylaxis has been reported to provide no benefit and resulted in clinically 
important harm to patients with stroke. 43 

CANCER PATIENTS (SEE ALSO: CANCER PATIENTS UNDERGOING SURGERY) 

Patients with cancer are at high risk for VTE. The risk varies by cancer type, patient 
demographics and history, chemotherapy regimen, and hospitalisation status. 44 

The largest study to date of thromboprophylaxis in cancer patients on chemotherapy 
shows that the use of a heparin product significantly reduces the risk for 
thromboembolic events, with no apparent increase in bleeding. 25 Pharmacological or 
mechanical VTE prophylaxis should not however be routinely offered to ambulant 
cancer patients receiving chemotherapy, unless deemed clinically indicated and 
appropriate as per the VTE risk assessment process. 28 

PREGNANCY AND CHILDBIRTH 

Pregnancy and the postpartum period are associated with an increased risk of VTE. 
Although one half to two-thirds of VTE occur antepartum, the daily risk of VTE is highest 
in the postpartum period. UK data show that risk factors for VTE were present in up to 
75% of women who died from PE, 45 and guidelines recommend that all women should 
have a VTE risk assessment carried out at the time of booking and a plan regarding 
thromboprophylaxis discussed and implemented. 46 Risk factors should be reviewed if 
women are admitted to hospital during pregnancy and in the postpartum. A personal 
history of VTE confers the highest risk of recurrent VTE during pregnancy. Other risk 
factors such as increased BMI, immobility, and family history are independent of 
pregnancy, but others such as preeclampsia, postpartum haemorrhage, and caesarean 
section (CS) are specific to pregnancy. 



26 

 

Australian and NZ consensus recommendations 27 endorsed by the Australasian 
Society of Thrombosis and Haemostasis and the Society of Obstetric Medicine of 
Australia and NZ have recently been published, but the authors stress that they 
developed pragmatic recommendations supported by low-level evidence given the 
paucity of data from clinical trials in this area.  

The recommendations note the increased risk of VTE in women who deliver by CS and 
recommend thromboprophylaxis with LMWH for all women who deliver by emergency 
CS. Women who deliver by elective CS should only receive chemical 
thromboprophylaxis in the presence of other risk factors. 27  

Alternatives to pharmacological thromboprophylaxis, in women at increased risk of VTE 
where it is contraindicated, include IPC during the caesarean section and postpartum for 
up to 24 hours, or GCS. 25 

PATIENTS CURRENTLY ON ANTIPLATELET / ANTICOAGULANT THERAPY  

In patients already on antiplatelet therapy to treat other conditions, consider using 
additional mechanical or pharmacological VTE prophylaxis if the patient is assessed as 
being at high risk of VTE. 25 Also consider the patient’s bleeding risk and comorbidities 
in the decision to use additional VTE prophylaxis. 25 

If the risk of VTE outweighs the risk of bleeding, consider using pharmacological VTE 
prophylaxis according to the reason for admission. 25  

Do not use additional pharmacological or mechanical VTE prophylaxis for patients who 
are taking warfarin and who are within their target therapeutic range, or for patients who 
are having full anticoagulant therapy, such as, LMWH or UFH. 

In patients undergoing surgery who are already on warfarin, temporarily stop warfarin 
beginning about 5 days before surgery and consider bridging anticoagulation with 
LMWH or UFH, with consideration of the patient’s risk for thromboembolism, and after 
discussion with the relevant specialities. Restart warfarin approximately 12-24 hours 
post-surgery, provided adequate haemostasis has been achieved and there is no 
evidence of ongoing bleeding. 47 
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METRICS:  

DATA DEFINITIONS AND MEASUREMENT SPECIFICATIONS 

Key metrics are used to assess and understand the scope of hospital-associated 
VTE and assess and track performance with VTE prevention quality improvement. 

All of these key metrics apply to adult patients aged ≥ 18 years with a length of 
hospital stay (LOS) of ≥ 24 hours. 

Three types of measures are included in this National Policy Framework: 

Process measures: To determine whether the processes which directly affect the 
outcome are being implemented to impact the outcome measure. (For example, the 
delivery of timely prophylactic antibiotics to reduce surgical site infection). 

Outcome measures: To determine whether the team is achieving what it is trying to 
accomplish and articulates the picture of success. (For example, if the team wants 
to reduce falls it should measure the number of falls). 

Balancing measures: To determine whether improvements in one part of the system 
have been made at the expense of other processes in other parts of the system. 
(For example, in a project to reduce the average length of stay for a group of 
patients, the team should also monitor the percentage of readmissions within 30 
days for the same group). 

PROCESS MEASURES 

MEASUREMENT 1. RATE OF VTE RISK ASSESSMENT WITHIN 24 HOURS OF 
ADMISSION 

Improvement is noted as increase in the rate. The target rate and time frame can 
be set by the organisation, for example, 90% of all admitted adult patients, with a 
LOS of ≥ 24 hours, are required to be VTE risk assessed within 24 hours of 
admission, by the end of the current year.   

Aim: Increase the percentage of adult hospitalised patients (≥ 18 years) with a LOS of  
≥ 24 hours who have a VTE risk assessment within 24 hours of hospitalisation to at 
least 90%.  

Measure: The percentage of adult hospitalised patients (≥ 18 years) with a LOS of ≥ 24 
hours who have a VTE risk assessment within 24 hours of admission. 

Population definition: Adult patients (≥ 18 years) admitted to the hospital for ≥ 24 
hours for a medical or surgical condition.  
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Data of interest: 

• Number of adult patients (LOS of ≥ 24 hours) who are assessed for VTE risk 
within 24 hours of admission. 

• Number of adult patients who are hospitalised for ≥ 24 hours for a medical or 
surgical condition. 

Numerator/denominator definitions: 

• Numerator: Number of adult patients hospitalised for ≥ 24 hours for a medical or 
surgical condition who are assessed for VTE risk within 24 hours of admission to 
the hospital.  

• Denominator: Number of adult patients who are hospitalised for ≥ 24 hours for 
a medical or surgical condition. 

Method/source of data collection:  

The best method of data collection is from prospective review of clinical notes and 
medication charts, since this provides the opportunity for real-time improvement of VTE 
prevention for patients during hospitalisation, and for educating and prompting health 
care professionals regarding VTE risk and appropriate thromboprophylaxis.  

An alternative, but less ideal method is to carry out retrospective reviews of the clinical 
notes of all adult patients hospitalised during a specific target period, for example, the 
previous month, to determine the appropriateness of VTE prophylaxis. This method 
does not however provide opportunity for real-time improvement of VTE prevention. 

MEASUREMENT 2. PREVALENCE OF APPROPRIATE VTE PROPHYLAXIS 

This is a sensitive indicator of how well the various care delivery steps come 
together, including the VTE risk assessment process to determine and drive 
appropriate VTE prophylaxis. Improvement is noted as an increase in the 
prevalence. 

There are two methods of VTE prophylaxis, pharmacological and mechanical, and 
several types of prophylaxis within each method. The numerator will not only 
need to capture which type of prophylaxis was received by the patient, but also if 
there was documentation of a reason for the patient not receiving one or both 
types of prophylaxis. 

Aim: Increase the percentage of at-risk adult hospitalised patients with a LOS ≥ 24 
hours receiving appropriate VTE prophylaxis within 24 hours of admission, (or other 
time period set by the VTE prevention team). 
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Measure: Percentage of adult hospitalised patients with a LOS ≥ 24 hours for whom 
VTE prevention is indicated who receive appropriate thromboprophylaxis.  

Data of interest: 

• Number of patients with a LOS ≥ 24 hours who receive appropriate 
thromboprophylaxis as per organisational guidelines during hospitalisation. 

• Number of adult hospitalised patients with a LOS ≥ 24 hours who are candidates 
for VTE prophylaxis. 

Numerator/denominator definitions: 

• Numerator: Number of patients with a LOS ≥ 24 hours who are appropriate 
candidates for VTE prophylaxis receiving VTE prophylaxis as per organisational 
guidelines 

• Denominator: Total number of adult hospitalised patients with a LOS ≥ 24 hours 
who are appropriate candidates for VTE prophylaxis  

Method/source of data collection:  

The best method of data collection is from prospective review of clinical notes and 
medication charts, since this provides the opportunity for real-time improvement of VTE 
prevention for patients during hospitalisation, and for educating and prompting health 
care professionals regarding VTE risk and appropriate thromboprophylaxis. 

An alternative, but less ideal method is to carry out retrospective reviews of the clinical 
notes of all adult patients hospitalised during a specific target period, for example, the 
previous month, to determine the appropriateness of VTE prophylaxis. This method 
does not however provide opportunity for real-time improvement of VTE prevention. 
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OUTCOME MEASURE 

MEASUREMENT 3. INCIDENCE OF HOSPITAL-ASSOCIATED VTE DURING 
HOSPITALISATION, OR WITHIN 90 DAYS OF DISCHARGE 

This measure evaluates the proportion of adult patients who develop VTE during 
the course of hospitalisation, or within 90 days of discharge (hospital-associated 
VTE). 

This measure also indicates how well the care delivery steps come together to 
prevent hospital-associated VTE, which is the main desired outcome of a robust 
in-hospital VTE prevention programme. 

DVT of the lower extremity is subdivided into either calf vein or proximal vein 
(popliteal, femoral, or iliac vein) thrombosis. Proximal vein thrombosis is of 
greater importance clinically, since it is more commonly associated with serious 
disease. More than 90% of cases of acute PE are caused by emboli emanating 
from the proximal veins of the lower extremities. 48 

Aim: Reduce the incidence of hospital-associated VTE. 

Measure: Number of hospitalised adult patients with a LOS ≥ 24 hours who develop a 
VTE event, (specifically, proximal lower extremity DVT / PE), during hospitalisation, or 
within 90 days of discharge.  

Data of Interest: 

• No. of adult patients with a LOS ≥ 24 hours who develop hospital-associated 
VTE, (specifically, proximal lower extremity DVT / PE).  

Numerator/denominator definitions: 

• Numerator: Number of adult patients who develop confirmed proximal lower 
extremity DVT / PE during hospitalisation, or who are readmitted within 90 days 
of discharge with proximal lower extremity DVT / PE. 

• Denominator: Total number of patient-days (for the month being audited) for 
adult hospitalised patients with a hospital stay of > 24 hours  

Method/source of data collection:  

The best method of data collection is to set up a reporting system with the radiology 
department and the anticoagulation service to prospectively identify cases of DVT and 
PE as they are diagnosed. 

Clinical coding data can also be used to assist in the identification of readmissions with 
hospital-associated VTE. However, while the ICD 10 coding system plays an important 
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role in hospital administrative data, the system does not facilitate easy identification of 
VTE. Coding accuracy is also critical to allow proper identification of VTE. 

Frequency of data evaluation: 

Monthly 

BALANCING MEASURE 

MEASUREMENT 4. INCIDENCE OF BLEEDING DURING HOSPITALISATION FROM 
PHARMACOLOGICAL VTE PROPHYLAXIS 

A very important consideration after major system changes is the identification of 
unintended consequences. Balancing measures answer the question whether 
improvements in one part of the system were made at the expense of other 
processes in other parts of the system.  

Bleeding is the most serious and common complication of pharmacological 
thromboprophylaxis. For each patient, the potential benefit from VTE prevention 
needs to be balanced against the potential harm from induced haemorrhagic side 
effects.  

Risk factors for bleeding, (such as, active peptic ulcer disease, liver disease, 
thrombocytopenia, post-surgical haemostasis, neuraxial anaesthesia), must be 
thoroughly assessed before any decision to prescribe pharmacological 
thromboprophylaxis. Daily clinical assessments of bleeding and monitoring of 
haemoglobin help to identify any source of bleeding early. 

The risk of anticoagulant bleeding varies according to type of anticoagulant, 
(mode of administration, half-life, and reversibility), and patient risk factors, 
(medical/surgical, coagulopathy). Prophylactic doses usually cause less bleeding 
than therapeutic doses. The definition of major and minor bleeding is not however 
standard across studies and the reported incidence of bleeding from 
pharmacological prophylaxis varies, (see definition of major bleeding 
complications in Glossary). 

Managing anticoagulation-associated bleeding depends on the location and 
severity of bleeding. It usually necessitates promptly removing the anticoagulant, 
giving an antidote if available, and giving support treatment using transfusions. 

Monitoring and formal auditing of anticoagulation-related adverse events, 
particularly bleeding episodes, should be routinely performed. 
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Aim: Reduce the risk of anticoagulation-related bleeding in adult hospitalised patients 
receiving pharmacological VTE prophylaxis. 

Measure: Percentage of adult hospitalised patients who receive pharmacological VTE 
prophylaxis who experience an anticoagulation-related bleeding event.  

Data of interest: 

• Number of adult hospitalised patients receiving pharmacological VTE 
prophylaxis who experience an anticoagulation-related bleeding event, (see 
Glossary for definitions of major and minor bleeding). 

Numerator/denominator definitions: 

• Numerator: Number of adult hospitalised patients who experience a bleeding 
event related to pharmacological VTE prophylaxis. 

• Denominator: Total number of adult hospitalised patients receiving 
pharmacological VTE prophylaxis.  

Method/source of data collection:  

• The best method of data collection is to prospectively monitor all anticoagulation-
related bleeding events. 

Frequency of data evaluation: 

• Monthly 

DATA COLLECTION 

The purpose of collecting data for VTE prevention-related quality improvement is to 
regularly monitor performance and progress PDSA / learning cycles, and also to identify 
any unintended consequences. Examples of audit tools currently used for this purpose 
in NZ hospitals are shown in Appendix 5. 

Monthly collection of data from 20 randomly selected patient records from each area of 
care in the hospital can provide sufficient information to compile a monthly report for the 
organisation.  

To ensure that data collection is routinely and consistently carried out, the VTE 
prevention team should ideally designate this responsibility to a specified individual.  

The VTE prevention metrics and the tools utilised for data collection should first be 
piloted and refined using short iterative PDSA / learning cycles, to ensure that the 
collected data are useful to inform the quality improvement processes. 
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Independent reviewers can be utilised to assist with developing and refining audit tools 
to help ensure that collected data is both useful and of high quality. For example, 
questions that such reviewers might be asked to consider as regards the usefulness of 
a data collection tool to evaluate the appropriateness of thromboprophylaxis for adult 
hospitalised patients are: 20 

• Did the reviewers arrive at the same VTE risk level? 

• Did they agree on the absence or presence of contraindications to 
thromboprophylaxis? 

• Did they share the same conclusion about whether the patient was receiving 
adequate VTE prophylaxis? 

Data can be collected prospectively from current inpatients’ clinical records, or 
retrospectively from clinical records of discharged patients. An advantage of 
prospectively collected data is that this enables staff to be alerted if systems or care 
deficits are identified, thereby providing opportunities for immediate improvement of 
patient safety and quality of VTE prevention.  

Sequential piloting of the data collection tool can also be used to help refine the fields / 
criteria included in the tool, such as, the specific patient groups who should or should 
not be included in the sampling, and the methodology to be used for performance 
tracking; for example, collecting data at baseline before introducing the intervention, and 
then again after introducing the intervention. Collection of at least 20 data points before 
the intervention and then as many as required after introduction of the intervention 
enables results to be tracked and trended using run charts.  

Sampling strategies that are commonly used are convenience sampling, where patients 
are selected solely because they are available, for example, on a ward, and random 
sampling, where patients who are representative of a specific population or care area 
are randomly selected using a selection tool such as a random number generator. 

SYSTEMATIC INVESTIGATION OF VTE EVENTS 

Root cause analysis is one example of a process used to systematically investigate 
cases of hospital-associated VTE, (clots that develop during hospitalisation or within 90 
days post-discharge), (see Figure 3). All DHBs / health providers should communicate 
the findings of any systematic investigation to all stakeholders, and also use the findings 
to inform their VTE prevention quality improvement initiative.  
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FIGURE 3. ROOT CAUSE ANALYSIS PROCESS 
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ABBREVIATIONS 

ACCP: American College of Chest Physicians 

ACP: American College of Physicians 

CS: Caesarian section 

DHB: District Health Board 

IPC: Intermittent pneumatic compression 

GCS: Graduated compression stockings 

LMWH: Low molecular weight heparin 

NHMRC: National Health and Medical Research Council 

NICE: National Institute for Health and Clinical Excellence 

NZ: New Zealand 

PDSA: Plan-Do-Study-Act 

PTS: Post-thrombotic syndrome 

RMO: Resident medical officer 

THR: Total hip replacement 

TKR: Total knee replacement 

UFH: Unfractionated heparin 

UK: United Kingdom 

VFP: Venous foot pumps  

VTE: Venous thromboembolism  
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GLOSSARY 

Appropriate management of VTE prevention: 

• Appropriate non-receipt of any form of prophylaxis when the patient has no VTE 
risk factors;  

• Appropriate receipt of pharmacological prophylaxis when VTE risk factors are 
present and the patient has no contraindications for pharmacological 
prophylaxis;  

• Appropriate receipt of mechanical prophylaxis, when VTE risk factors are 
present and the patient has contraindications for pharmacological prophylaxis. 

Hospital-associated VTE:  

• Is that which is not clinically evident or suspected at the time of admission, but is 
diagnosed during or up to 90 days after hospital admission. 

Major bleeding: 49 

• Fatal bleeding, and/or 

• Symptomatic bleeding in a critical area or organ, such as, intracranial, 
intraspinal, intraocular, retroperitoneal, intraarticular or pericardial, or 
intramuscular with compartment syndrome, and/or 

• Bleeding causing a fall in haemoglobin level of 20 g L-1 (1.24 mmol L-1) or more, 
or leading to transfusion of two or more units of whole blood or red cells, and/or  

• Surgical site bleeding that requires a second intervention - open, arthroscopic, 
endovascular - or a haemarthrosis of sufficient size as to interfere with 
rehabilitation by delaying mobilisation or delayed wound healing, resulting in 
prolonged hospitalisation or a deep wound infection, and/or 

• Surgical site bleeding that is unexpected and prolonged and/or sufficiently large 
to cause haemodynamic instability, as assessed by the surgeon. There should 
be an associate fall in haemoglobin level of at least 20 g L-1 (1.24 mmol L-1), or 
transfusion, indicated by the bleeding, of at least two units of whole blood or red 
cells, with temporal association within 24 hours to the bleeding. 

Minor bleeding: 

• Bleeding that is not actionable and does not cause increased length of 
hospitalisation. Examples include, but are not limited to, bruising, haematoma, 
nosebleeds, or haemorrhoidal bleeding. Minor bleeding may include episodes 
that lead to discontinuation of anticoagulation.  
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Proximal lower extremity DVT: 

• DVT in the legs that occur at or above the popliteal vein, which is located behind 
the knee. 

VTE:  

• The presence of DVT or PE objectively confirmed by at least one of compression 
ultrasonography, venography, ventilation-perfusion lung scanning, CT pulmonary 
angiography, or a conventional pulmonary arteriogram. 
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APPENDICES 

APPENDIX 1. GLOBAL VTE PREVENTION FORUM 
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FIGURE 4. INTERNATIONAL CONSENSUS STATEMENT ON VTE 
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APPENDIX 2. VTE PREVENTION PROJECT PLAN TEMPLATE 30 AND 
DRIVER DIAGRAM 
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FIGURE 5. NATIONAL HEALTH AND MEDICAL RESEARCH COUNCIL (NHMRC) ‘STOP THE CLOT’ 
VTE PREVENTION PROJECT PLAN TEMPLATE 
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FIGURE 6. COUNTIES MANUKAU DISTRICT HEALTH BOARD VTE PREVENTION PROGRAMME 
DRIVER DIAGRAM 
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APPENDIX 3. VTE RISK ASSESSMENT TOOLS / GUIDANCE 

 

FIGURE 7. COUNTIES MANUKAU DISTRICT HEALTH BOARD VTE RISK ASSESSMENT TOOL 
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FIGURE 8. WAITEMATA DISTRICT HEALTH BOARD VTE RISK ASSESSMENT TOOL 

 

 

 

 



48 

 

 

 

 

FIGURE 9. WAITEMATA DISTRICT HEALTH BOARD THROMBOPROPHYLAXIS PRESCRIPTION 
GUIDE 
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FIGURE 10. WAITEMATA DISTRICT HEALTH BOARD VTE RISK ASSESSMENT CARD 

 

 

 

 

 



50 

 

 

 

 

 

FIGURE 11. MIDCENTRAL HEALTH VTE RISK ASSESSMENT TOOL 
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FIGURE 12. LAKES DISTRICT HEALTH BOARD MATERNITY VTE RISK ASSESSMENT TOOL 
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FIGURE 13. LAKES DISTRICT HEALTH BOARD MEDICAL VTE RISK ASSESSMENT TOOL 
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FIGURE 14. LAKES DISTRICT HEALTH BOARD MEDICAL VTE PROPHYLAXIS GUIDE 
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FIGURE 15. LAKES DISTRICT HEALTH BOARD SURGICAL VTE RISK ASSESSMENT TOOL 
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FIGURE 16. LAKES DISTRICT HEALTH BOARD SURGICAL VTE PROPHYLAXIS GUIDE 
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APPENDIX 4. PATIENT INFORMATION / EDUCATION RESOURCES / VTE 
RISK SELF-ASSESSMENT TOOL 

 

FIGURE 17. COUNTIES MANUKAU DISTRICT HEALTH BOARD VTE PREVENTION PATIENT 
INFORMATION LEAFLET 
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FIGURE 18. WAITEMATA DISTRICT HEALTH BOARD VTE PREVENTION PATIENT INFORMATION 
LEAFLET  
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FIGURE 19. COUNTIES MANUKAU DISTRICT HEALTH BOARD DABIGATRAN PATIENT 
INFORMATION CARD 
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FIGURE 20. MIDCENTRAL HEALTH PATIENT INFORMATION LEAFLET 
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FIGURE 21. SOUTHERN CROSS HOSPITALS DRAFT PATIENT VTE RISK SELF-ASSESSMENT TOOL 
(CURRENTLY BEING VALIDATED) 
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APPENDIX 5. VTE PROPHYLAXIS AUDIT SHEETS 

 

FIGURE 22. LAKES DISTRICT HEALTH BOARD OBSTETRIC VTE PROPHYLAXIS AUDIT TOOL 

 

FIGURE 23. LAKES DISTRICT HEALTH BOARD ORTHOPAEDIC VTE PROPHYLAXIS AUDIT TOOL 
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FIGURE 24. LAKES DISTRICT HEALTH BOARD MEDICAL VTE PROPHYLAXIS AUDIT TOOL 

 

FIGURE 25. LAKES DISTRICT HEALTH BOARD SURGICAL VTE PROPHYLAXIS AUDIT TOOL 
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APPENDIX 6. A3 PROBLEM SOLVING SHEET 

 

FIGURE 24. COUNTIES MANUKAU DISTRICT HEALTH BOARD VTE PREVENTION A3 SHEET 
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APPENDIX 7: VTE PREVENTION PROMOTIONAL POSTERS 

 

FIGURE 25. MIDCENTRAL HEALTH STOP THE CLOT POSTER 
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FIGURE 26. COUNTIES MANUKAU DISTRICT HEALTH BOARD VTE PREVENTION POSTERS 
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