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Summary of recommendations
This summary section provides a list of the evidence-based recommendations detailed in the 
text of Section 5. Each of the recommendations is given an overall grading based on the NHMRC 
additional levels of evidence and grades of recommendation (2008-2010).1 When no Level I or II 
evidence was available but there was consensus among the Committee, recommended best practice 
points have been provided, and can be identified throughout the guideline with the following:

Good practice point (GPP)

Consensus recommendations and recommendations for further research have not been graded.
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Surgical patients 
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Purpose of this Guideline1.3 

The purpose of this Guideline is to provide practical, evidence-based recommendations for 
the prevention of VTE in adult surgical and medical patients and pregnant women admitted to 
Australian metropolitan, regional and rural hospitals. The recommendations should be followed 
subject to the judgement of clinicians caring for individual patients and patients’ own preferences.

Intended users1.4 

This Guideline is intended for doctors, nurses, pharmacists and allied health professionals.  
It also provides useful information for consumers and those responsible for the quality and  
safety of healthcare.

Scope of this Guideline 1.5 

This Guideline provides recommendations for prevention of VTE in adult patients admitted to 
Australian hospitals in the following categories:

patients undergoing surgery including orthopaedic, major general, major gynaecological, •	
urological, cardiothoracic, vascular and neurosurgery

patients with acute medical illnesses, including myocardial infarction, stroke, and  •	
other medical conditions

trauma patients•	

patients admitted to intensive care units •	

cancer patients (with or without cancer treatment)•	

patients admitted during pregnancy and the puerperium.•	

This Guideline does not provide recommendations for prevention of VTE in:

patients under the age of 18 years•	

patients attending hospital as outpatients•	

patients who present to emergency departments but are not admitted•	

elderly or immobile patients cared for at home or in external residential accommodation (unless •	
admitted to hospital)

patients in long-term hospital rehabilitation•	

patients who have not been hospitalised•	

those at risk of developing travel-related VTE.•	

Methods used to develop this Guideline1.6 

The National Institute of Clinical Studies (NICS), an institute of the NHMRC, developed this 
Guideline in accordance with NHMRC guideline development processes.20-22

In July 2008, NICS convened a multidisciplinary committee comprising professional group 
members with specific expertise in VTE prevention and a consumer representative. Details of the 
membership of the VTE Prevention Guideline Adaptation Committee (the Committee) are provided 
in Appendix A.1 and the process for their appointment can be found in Appendix B.1. The terms 
of reference for the Committee are provided in Appendix A.3.
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Scheduled review of this Guideline1.7 

NHMRC recommends that guidelines be reviewed and revised no more than five years after initial 
publication. However, the evidence base on which this Guideline was developed is likely to 
change sooner. Therefore, the Committee will be re-convened to review relevant sections of the 
Guideline if any of the following occur within five years:

registration by the Australian Therapeutic Goods Administration of any new drugs for the •	
prevention of VTE in hospitalised patients

a change in the indications registered by the Therapeutic Goods Administration for any drug •	
included in this Guideline

publication of any new major randomised controlled trials or systematic reviews that potentially •	
have a bearing on the recommendations in this Guideline

emergence of any major safety concerns relevant to this Guideline.•	

Funding1.8 

The development of this Guideline was funded by the National Health and Medical Research 
Council (NHMRC). 
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Options for thromboprophylaxis in Australia2 

Adequate hydration and early mobilisation are simple measures that should be applied as standard 
practice to prevent VTE. Other important options for VTE prophylaxis include pharmacological or 
mechanical methods. Their effectiveness varies depending upon the clinical procedure and patient-
related risk factors.

The pharmacological options considered for this Guideline were:

subcutaneously administered unfractionated heparin (UFH) or low molecular weight  •	
heparins (LMWH)

subcutaneously administered fondaparinux, a selective inhibitor of activated Factor X (Xa)•	

subcutaneously administered danaparoid, a heparinoid•	

orally administered rivaroxaban, a direct factor Xa inhibitor•	

orally administered dabigatran etexilate, a direct thrombin inhibitor•	

orally administered aspirin, a platelet aggregation inhibitor•	

orally administered warfarin, a vitamin K antagonist.•	

Low molecular weight heparins, unfractionated heparin, fondaparinux, danaparoid, rivaroxaban, 
dabigatran etexilate, aspirin and warfarin were treated as separate classes of agents for the 
purposes of the review of evidence for this Guideline. 

Various methods for depolymerisation of standard heparin are used by different manufacturers to 
produce the various low molecular weight heparins. This leads to different pharmacologic profiles 
and dosages. For the purpose of this Guideline, the Committee have assumed that both types of 
low molecular weight heparin approved for use in Australia can be used interchangeably, and  
will produce similar outcomes to alternative forms of low molecular weight heparin used in 
overseas trials.

Immobility can lead to the development of DVT as normal venous pump function of skeletal 
muscles is greatly reduced. Patients may be immobilised through confinement to bed, as a 
consequence of a surgical procedure, because of local immobilisation (e.g. a plaster cast or 
traction applied to a limb), or a combination of these. Mechanical methods of prophylaxis focus 
on reducing venous stasis and blood stagnation by promoting venous blood flow through external 
compression (with graduated compression stockings, intermittent pneumatic compression or 
venous foot pumps, used alone or in combination).

The mechanical options considered for this Guideline were:

knee or thigh length graduated compression stockings (GCS)•	

knee or thigh length intermittent pneumatic compression (IPC)•	

venous foot pumps (VFP).•	

For further information on indications, contraindications and precautions relating to the agents 
used in preventing VTE, refer to the TGA approved product information, the Australian Medicines’ 
Handbook,2 or individual manufacturer’s instructions.
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Patient risk4 

VTE risk4.1 

The likelihood of developing a VTE is increased by well-recognised risk factors. However, there are 
few population-based studies on VTE risk in hospitalised patients, and estimates of the magnitude 
of risk are sometimes contradictory or outdated (for example, by changes in surgical techniques or 
patient characteristics).

There are no evidence-based algorithms for assigning a patient to ‘low’ or ‘high’ risk categories, 
based on single risk factors or combinations of risk factors. Known risk factors are listed below, 
and their presence or absence should inform clinical decisions on the use of thromboprophylaxis.

The risk factors are grouped into the following categories: individual patient risk factors; risks 
related to an acute medical illness; and risks related to an injury or a surgical procedure. Risks 
related to the individual may be either inherited or acquired. Depending on their magnitude the 
risk factors related to an injury, a surgical procedure, or an acute medical illness often exert a 
dominating influence for their duration.

1. Individual patient risk factors:

age (the annual incidence of VTE rises with each decade over the age of forty)•	 25-27

pregnancy and the puerperium•	 28

active or occult malignancy•	 26,27,29-31

previous VTE•	 26,31

varicose veins•	 31 

marked obesity•	 31-33

prolonged severe immobility (prolonged bed rest, immobilisation in a plaster cast or brace or •	
prolonged travel resulting in limited movement and subsequent venous stasis)29,34

use of oestrogen-containing hormone replacement therapy or oral contraceptives in •	
women31,32,35

inherited or acquired thrombophilia (conditions that carry a high risk of VTE include inherited •	
deficiency of antithrombin, protein C or protein S, homozygosity or double heterozygosity 
for factor V Leiden or the G20120A prothrombin gene mutation, the phospholipid antibody 
syndrome).31,32

2. Risks related to an acute medical illness:

acute or acute on chronic chest infection•	 31

heart failure•	 29,31

myocardial infarction•	 31,315

stroke with immobility•	 36

some forms of cancer chemotherapy•	 27,29

acute inflammatory bowel disease.•	 31

3. Risks related to an injury or surgical procedure:

all surgical procedures but especially abdominal,•	 37 pelvic,11 thoracic or orthopaedic surgical 
procedures.38-41 Risk is determined by the type of surgery (major joint surgery carries a very 
high risk,38-41 as does curative surgery for cancer42), the type of anaesthesia,43 the likely 
duration of immobility (including duration of surgery),29,34 and surgical complications

leg injury that requires surgery or prolonged immobilisation.•	 44
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Bleeding risk4.2 

The risk of bleeding is elevated in the presence of certain risk factors and when certain procedures 
are undertaken. Pharmacological thromboprophylaxis may add to these risks. As the evidence 
presented throughout this Guideline is mostly from randomised controlled trials, this may not be  
an accurate reflection of the incidence of bleeding outside the controlled trial context. 

Patient-related risk factors for bleeding include:

current active major bleeding (defined as requiring at least two units of blood or blood products •	
to be transfused in 24 hours)
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VTE risk assessment4.3 

It is essential to perform and record a VTE risk assessment in each patient before deciding whether 
or not to use preventive measures and on the most appropriate measures to use.

VTE risk factors are thought to be additive so the presence of multiple risk factors leads to a 
higher risk of developing VTE. The presence of multiple risk factors may signal the need for more 
efficacious VTE prophylactic regimens. 

The final decision to provide thromboprophylaxis is a clinical decision based on number and type 
of risk factors balanced against risk of bleeding

A VTE risk assessment should follow the following steps:
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Warfarin has not been recommended as it has been largely replaced by more practical and 
safer options for thromboprophylaxis. Warfarin requires close monitoring and therapeutic dose 
adjustment, making it relatively costly. In addition, a failure to maintain the appropriate level of 
anticoagulation with warfarin exposes the patient to an increased risk of thrombosis or bleeding.

One RCT showed that fondaparinux significantly reduced DVT (including proximal DVT) in 
preference to low molecular weight heparin for thromboprophylaxis following hip fracture 
surgery.111 However, fondaparinux should be used with caution as it may cause bleeding 
particularly in patients weighing less than 50kg, the frail, the elderly and those with renal 
impairment. In one trial of hip fracture surgery patients, extended use of fondaparinux to between 
31 and 39 days, compared with eight days significantly reduced DVT and PE rates (with no 
significant increase in bleeding).123 From this evidence, fondaparinux should be commenced six to 
eight hours after surgery, and administered for 31 to 39 days (2.5mg once daily). As fondaparinux 
has a longer half-life than some other thromboprophylactic options, special arrangements should 
be made between the surgical and anaesthetic teams if it is to be used.
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Discussion about the evidence and basis for recommendations for knee arthroscopy

Arthroscopic knee surgery is generally regarded as a minimally invasive surgical procedure with 
a low risk of VTE. However, some arthroscopic knee surgery may require prolonged use of a 
tourniquet, extended surgical time, or can cause soft tissue or bone injury. All these factors increase 
the risk of developing a thromboembolic event. 

In trials of patients undergoing arthroscopic knee surgery, low molecular weight heparin 
administered postoperatively was effective at reducing the incidence of asymptomatic and 
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heparin have similar effectiveness in preventing DVT;163-173 therefore the use of either agent is 
recommended following general surgery. 

The duration of thromboprophylaxis with low molecular weight heparin or unfractionated heparin 
was administered preoperatively and generally for up to one week in trials, with various dosages 
used. Therefore thromboprophylaxis is recommended for up to one week, with dosage according 
to manufacturer’s instructions.

Where preoperative pharmacological prophylaxis is planned, the timing of such prophylaxis should 
be discussed in advance with the anaesthetist, so that the possibility of using local anaesthesia 
by central neural blockade is not compromised (where this form of anaesthesia is the most 
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RCTs demonstrated that low molecular weight heparin or unfractionated heparin are both 
effective options for VTE prophylaxis following cardiac, thoracic or vascular surgery251-254 with 
no differences in adverse events other than in one small trial which showed more wound 
haematomas in patients treated with unfractionated heparin compared with low molecular weight 
heparin (this was in cancer patients undergoing thoracic surgery).251 In the trials comparing 
low molecular weight heparin with unfractionated heparin, the procedures patients underwent 
included open heart surgery,252 thoracic surgery for cancer,258 vascular surgery for major lower 
extremity amputation254 or vascular surgery (defined as aortic or aortoiliac and aneuysmectomy; 
aorto-femoral bypass for atherosclerotic disease; and femoropopliteal or femorodistal bypass).253 
In these trials, pharmacological thromboprophylaxis was administered either preoperatively252 or 
postoperatively.253,254,258 From these trials, low molecular weight heparin or unfractionated heparin 
are recommended for thromboprophylaxis following cardiac, thoracic or vascular surgery. The 
dosages and types of low molecular weight and unfractionated heparin varied across the trials so 
dosing is recommended according to manufacturer’s instructions. 

Where preoperative pharmacological thromboprophylaxis is planned, the timing of such 
prophylaxis should be discussed in advance with the anaesthetist, so that the possibility of using 
local anaesthesia by central neural blockade is not compromised (where this form of anaesthesia is 
the most appropriate for the patient).43
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There is an increased risk of bleeding complications including both spontaneous bleeding at 
varied sites as well as increased perioperative blood loss in patients receiving pharmacological 
thromboprophylaxis and presenting for surgery.289 When a central neuraxial blockade is performed 
in an anticoagulated patient, there is a risk of developing an epidural haematoma and the 
consequences of this can be severe.43 Therefore, it is recommended that if central neural blockade 
is used, timing of pharmacological prophylaxis should be carefully planned to minimise the risk  
of developing an epidural haematoma.

Where pharmacological thromboprophylaxis is planned, the.1051 TL
T*638uch 
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5.5 Pregnancy and childbirth – Evidence and recommendations for  

VTE prophylaxis

There is a lack of high level formal evidence to guide recommendations regarding prevention of 
VTE in pregnancy and the early postnatal period for women admitted to hospital.352 As a result, this 
section contains a narrative summary of the available evidence for thromboprophylaxis relevant to 
pregnancy and the early postnatal period, and related recommendations based on consensus, and 
graded as Good Practice Points (GPP).

Discussion about the evidence and basis for recommendations for pregnancy and childbirth in 

women admitted to hospital

VTE during pregnancy and the immediate postnatal period is rare, but when it occurs, it is 
associated with high degrees of morbidity and mortality.353 For example the ratio of major proximal 
thrombosis (ilio-femoral) to below knee DVT is much higher in pregnancy, and pulmonary 
embolism is amongst the three most common causes of death in pregnancy.354 A Cochrane review 
identified the best estimate of incidence as 0.13 percent.352 Other estimates varying from 0.06 
percent355 to 0.11 percent356 have been published.

Pregnancy is a risk factor for VTE, with up to a ten-fold increase in risk in comparison with 
non-pregnant women.357,358 The risk is even higher if delivery is by caesarean section, especially 
emergency caesarean section.359 Women who have had a previous VTE have an increased risk of 
recurrence during pregnancy. A retrospective comparison of the overall risk of VTE recurrence 
during the non-pregnant and pregnant period revealed risks of 3.7 percent per year outside 
pregnancy and 10.9 percent during pregnancy.360

PE is the most common direct cause of maternal death in the UK.361
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Timing

Postpartum thromboprophylaxis should be given as soon as possible > 4 hours after delivery by 
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6 Areas for future research
The development of this Guideline has highlighted gaps which suggest areas for future research, 
including: knowledge relating to the prevalence of known risk factors for VTE and the magnitude 
of risk, and evidence on the effectiveness of VTE prevention in specific situations.

Risk of  VTE6.1 

More information is required on the risk of VTE for patients undergoing certain surgical 
procedures, including laparoscopy, bariatric surgery, plastic and reconstructive surgery, minor 
gynaecological surgery (especially in the presence of other risk factors), or patients who are 
pregnant or about to give birth. There are information gaps in risk stratification for urological 
surgery and lower limb injuries.

Evidence-based algorithms for risk assessment do not currently exist, and the evidence about 
combining risk factors is sparse.

Effectiveness of thromboprophylactic agents6.2 

There are significant gaps in the evidence for some thromboprophylactic agents and regimens for 
specific conditions. These include:

the effectiveness of GCS in medical patients•	

the effectiveness of oral anticoagulants in medical patients•	

the use of mechanical devices, including duration of use, acceptability, adherence to •	
recommended regimens, and techniques of application

the effectiveness of sequential prophylaxis, e.g. in general surgery or gynaecological surgery•	

the effectiveness of exercise as a thromboprophylactic method•	

the appropriateness of vena caval filters in trauma patients•	

the comparative effectiveness of thigh versus knee length graduated compression stockings•	

the longer-term side-effects of dabigatran etexilate and rivaroxaban.•	

Known VTE risk areas with little evidence for effective 6.3 

thromboprophylaxis

A number of patient groups with specific conditions or undergoing specific procedures are known 
to be at increased risk of VTE, but there is little or no evidence on effective thromboprophylaxis or 
duration of treatment in these patients. These include:

medical patients•	

patients undergoing curative surgery for cancer•	

cancer patients not undergoing surgery•	

patients undergoing major head and neck surgery (including cancer patients)•	

women who are pregnant or about to give birth•	

obese patients•	

intensive care patients.•	
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Other

What is the acceptability of different treatments to patients?•	

Does patient understanding of VTE risk and prophylaxis affect adherence?•	

How do patients understand the risks associated with prophylaxis?•	

How do patients balance the risk of bleeding against the risk of clotting?•	

What are the costs or cost-effectiveness of VTE prophylaxis?•	

What helps or hinders patient adherence/compliance?•	

What are the effects of implementation systems in achieving compliance with VTE prophylaxis •	
guidelines?
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Appendix D:  Evidence tables

Full evidence tables available in the cd that accompanies the hard copy of the  
Guideline or at http://www.nhmrc.gov.au/nics/programs/vtp/venous.htm

http://www.nhmrc.gov.au/nics/programs/vtp/prevention.htm
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Harms Adverse effects.

Heparin-induced 

thrombocytopenia 

Low blood platelet count resulting from the administration of heparin (or heparin-like  

agents). Despite having a low platelet count, patients with this condition are at high risk of  

their blood clotting.

Heterogeneity Or lack of homogeneity. Used in a general sense to describe the variation in, or diversity 

of, participants, interventions, and measurement of outcomes across a set of studies, or 

the variation in internal validity of those studies. It can be used specifically, as statistical 

heterogeneity, to describe the degree of variation in the effect estimates from a set of studies. 

Also used to indicate the presence of variability among studies beyond the amount expected 

due solely to the play of chance.

The term is used in meta-analyses and systematic reviews when the results or estimates of 

effects of treatment from separate studies seem to be very different – in terms of the size 

of treatment effects or even to the extent that some indicate beneficial and others suggest 

adverse treatment effects. Such results may occur as a result of differences between studies 

in terms of the patient populations, outcome measures, definition of variables or duration of 

follow-up.

Homogeneity This means that the results of studies included in a systematic review or meta-analysis are 

similar and there is no evidence of heterogeneity. Results are usually regarded as homogeneous 

when differences between studies could reasonably be expected to occur by chance.

Homogeneous Used in a general sense to mean that the participants, interventions, and measurement of 

outcomes are similar across a set of studies. Can also be used specifically to describe the effect 

estimates from a set of studies where they do not vary more than would be expected by 

chance.

Impedance 

plethysmography

A non-invasive test that uses electrical monitoring in the form of resistance (impedance) 

changes to measure blood flow in veins of the leg. Information from this test assists in the 

detection of DVT.

Incidence The number of new occurrences of something in a population over a particular period of 

time, e.g. the number of cases of a disease in a country over one year.  

Inclusion criteria 



APPENDIX F: GLOSSARY OF TERMS

148
NATIONAL HEALTH AND MEDICAL RESEARCH COUNCIL

Clinical practice guideline for the prevention of venous thromboembolism in patients admitted to Australian hospitals   



APPENDIX F: GLOSSARY OF TERMS

NATIONAL HEALTH AND MEDICAL RESEARCH COUNCIL

Clinical practice guideline for the prevention of venous thromboembolism in patients admitted to Australian hospitals   
149







Notes

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................................................................................................



GPO Box 1421, Canberra ACT 2601 

16 Marcus Clarke Street, Canberra City ACT 

T. 13 000 NHMRC (13 000 64672) or +61 2 6217 9000 F. 61 2 6217 9100 E. nhmrc@nhmrc.gov.au

www.nhmrc.gov.au


	Contents
	Executive summary
	Summary of recommendations
	1 Introduction
	1.1 Background
	1.2 Clinical need for this Guideline
	1.3 Purpose of this Guideline
	1.4 Intended users
	1.5 Scope of this Guideline
	1.6 Methods used to develop this Guideline
	1.7 Scheduled review of this Guideline
	1.8 Funding

	2 Options for thromboprophylaxis in Australia
	3 Issues to be considered in using this Guideline 
	3.1 Diagnosis of VTE
	3.2 Endpoints for VTE prevention
	3.3 Applicability of evidence - Issues to consider
	3.4 Balancing risks, tolerability and adherence to VTE prophylactic agents 

	4 Patient risk
	4.1 VTE risk
	4.2 Bleeding risk
	4.3 VTE risk assessment

	Summary of availablity of evidence for use of thromboprophylactic agents by clinical category
	5 Evidence and recommendations
	5.1 Surgical patients - Evidence and recommendations for VTE prophylaxis
	5.1.1 Total hip replacement
	5.1.2 Hip fracture surgery
	5.1.3 Total knee replacement
	5.1.4 Knee arthroscopy
	5.1.5 Lower leg fractures and injuries with immobilisation
	5.1.6 Mixed orthopaedic surgery (total hip replacement, total knee replacement and hip fracture surgery)
	5.1.7 General surgery
	5.1.8 Urological surgery
	5.1.9 Gynaecological surgery 
	5.1.10 Abdominal surgery
	5.1.11 Cardiac, throacic and vascular surgery
	5.1.12 Neurosurgery
	5.1.13 Trauma and spinal surgery

	5.2 Anaesthesia
	5.3 Medical patients - Evidence and recommendations for VTE prophylaxis
	5.3.1 Stroke
	5.3.2 Myocardial infarction (MI)
	5.3.3 General medical

	5.4 Cancer patients - Evidence and recommendations for VTE prophylaxis 
	5.5 Pregnancy and childbirth - Evidence and recommendations for VTE prophylaxis 
	5.6 Heparin-induced thrombocytopenia (HIT) patients - Evidence and recommendations for VTE prophylaxis

	6 Areas for future research
	6.1 Risk of VTE
	6.2 Effectiveness of thromboprophylactic agents
	6.3 Known VTE risk areas with little evidence for effective thromboprophylaxis
	6.4 Other issues

	7 References
	8 Appendices 
	Appendix A: VTE Prevention Guideline Adaptation Committee
	A.1 Membership of the VTE Prevention Guideline Adaptation Committee 
	A.2 Declarations of interest of the VTE Prevention Guideline Adaptation Committee 
	A.3 Terms of Reference of the VTE Prevention Guideline Adaptation Committee (June 2008)

	Appendix B: Overview of the guideline development process 
	B.1 Appointing the Committee 
	B.2 Declaration of interest process 
	B.3 Steps in the development of an NHMRC clinical practice guideline
	B.3i Developing structured clinical questions
	B.3ii Selecting high quality source guideline to use for adaptation
	B.3iii Developing a search strategy and searching the literature
	B.3iv Assessing the eligibility of studies
	B.3v Inclusion criteria
	B.3vi Critically appraising included studies
	B.3vii Summarising and where appropriate statistically pooling the relevant data
	B.3viii Assessing the body of evidence and formulating recommendations


	Appendix C: Clinical questions
	Appendix D: Evidence tables
	Appendix E: NHMRC Evidence Statement Form 
	Appendix F: Abbreviations and Glossary of Terms 
	Abbreviations
	Glossary of terms

	Appendix G: Acknowledgements


