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1 Introduction 

Deep venous thrombosis (DVT) and pulmonary thromboembolic disease (PTE/PE) 
are common amongst critically ill patients, but are frequently difficult to diagnose 
accurately.   
 
Most patients in critical care are moderate to high risk for DVT/PE and should 
receive thromboprophylaxis in the form of low molecular weight heparin (LMWH) and 
Thromboembolism deterrent (TED) stockings.  This reduces the rate of DVT from 
~30% to ~10%.  The effect on pulmonary embolism is uncertain. 
 
2 Scope 

These guidelines are suitable for adult patients admitted to critical care. The regimes 
used vary with case-mix, so there are significant site-specific differences across the 
Trust. 
 
3 Contraindications/Cautions in DVT prophylaxis 

 Patients with major haemorrhage 
 Some haematological disorders: discuss on case-by-case basis 
 Liver transplant patients 
 Plastic surgery patients at the RVI 
 Pregnant or very obese patients 
 Patients with head injury or stroke 
 Following vascular surgery (see below for more details) 
 
4 Dosing 

The standard LMWH used by the Trust critical care units for prophylaxis is 
currently tinzaparin, given subcutaneously once daily at 1800hrs.   
 
 3500 units daily: 

 Surgical patients at moderate risk of VTE 
 4500 units daily: 

 Surgical patients at high risk of VTE 
 Medical patients (unlicensed use) – see notes below 
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For some patients, LMWH may be withheld, or additional thromboprophylaxis may 
be required.  Patients at extremes of body weight may require different doses.  See 
below for further information. 
 
Patients requiring therapeutic tinzaparin should be dosed on 175 units/kg, actual 
body weight, up to a maximum of 160kg.  For dosing information in patients above 
this weight, consult haematology.  Doses should be rounded to the nearest 1000 
units for accurate administration. 
 
Patients requiring therapeutic tinzaparin who are at high risk of bleeding may have 
their dose split and given twice daily.  Doses should be rounded to the nearest 1000 
units for accurate administration. 
 
5 Deranged clotting 

Patients with a raised prothrombin time (PT) or low platelets should have their 
tinzaparin reviewed daily.  Patients with platelets lower than 50, frequently have their 
prophylactic tinzaparin withheld due to the risk of bleeding, however patients should 
be considered on a case by case basis. 
 

6 High-Risk Cases (see Table 1) 

Mechanical protection (typically calf compression devices) should be considered for 
high risk cases when TEDs or LMWH are contraindicated, or when the risks of 
bleeding complications from treatment are high (e.g. prostate surgery, intracranial 
bleeding).  Pneumatic compression devices should NOT be used in patients with 
established DVT/PE (risk of further clot dislodgement). 
 
Table 1: High Risk Patients 

Examples Management 

1. Previous DVT/PE 
2. Thrombophilia 
3. Major abdominal or pelvic surgery 

for cancer 
4. Major amputation 

TEDs plus LMWH 

Consider pneumatic compression device if 
multiple risk factors or contraindications to 
the above. 

 

 
Table 2: Moderate Risk Patients 

Examples Management 

1. Myocardial infarction, chest 
infection 

TEDS plus LMWH 

2. Malignancy,  
3. Surgery over 30 mins duration 

with:   
 

Age >40, obesity, pregnancy, 
medical illness, >4 days 
immobility 
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7 Specific Patient Groups 

7.1 Medical Patients 
Whilst prophylactic tinzaparin is not licensed for use in medical patients, the 
Medenox study demonstrated that a higher prophylactic dose of LMWH was 
associated with a reduced VTE incidence compared with standard and 
placebo doses which had a similar incidence.  Independent risk factors for 
VTE were age over 75, active or previous cancer, previous VTE and acute 
Infection.  Other studies have also shown obesity to be an independent risk 
factor.  

 
7.2 Liver Transplantation  

These patients may receive an infusion of unfractionated heparin (100-
500units/hour) to protect hepatic artery blood flow. Patients on a heparin 
infusion do not require LMWH in addition, but should wear TEDS.   

 
7.3 Pancreatic Transplantation  

Please refer to the pancreatic transplant Trust guidance for information on 
anticoagulation and VTE prophylaxis in these patients. 

 
 
7.4 Plastic Surgery 

Plastic surgery patients requiring a prophylactic LMWH routinely receive 
dalteparin rather than tinzaparin.  

 
7.5 Obese patients 

The dose of LMWH used for thromboprophylaxis is not usually adjusted 
according to body weight and dose-adjustment by weight is not recommended 
in the manufacturers’ product information sheets for the commonly used 
LMWHs.  However obesity is in itself a risk-factor for VTE, and at standard 
doses there is a risk that patients may be under-treated.  Haematology should 
be contacted for advice and higher doses considered in very obese patients.   
 

Weight Dose of Prophylactic Tinzaparin 

≤40 kg 2500 units OD 

41-89 kg 3500 units OD 

90 – 119 kg 4500 units OD 

120 – 160 kg 50 units/kg OD rounded to nearest 1000 units 

Patients 160 kg + Discuss with haematology 

 
7.6 Pregnant patients 

Please refer to the Antenatal and Postnatal Thromboprophylaxis Guidelines, 
which can be found on the intranet. 

 
7.7 Head Injuries and Stroke Patients 

Typically, these patients receive no pharmacological thromboprophylaxis for 
72 hours after admission, and are then treated on a case-by-case basis 
depending on pathology and investigation results. They should receive 
pneumatic compression devices from admission.  Stroke patients should not 
receive TED stockings. 
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7.8 Vascular Disease 
Generally, patients having AAA repair receive LMWH and TEDS unless foot 
pulses are absent. If foot pulses are absent, the surgical team will decide on a 
case by case basis. Patients with peripheral vascular disease should have 
LMWH and no TEDS. 

 
7.9 Patients admitted late at night. 

Patients admitted after 1800hrs may have almost 24 hours in critical care 
before receiving any thromboprophylaxis. A one-off prophylactic dose of 
tinzaparin may be given up to 2200hrs for patients arriving onto the ward later 
than 1800hrs.  Refer to senior medical staff if there is any uncertainty. 

 
7.10 Epidural catheters, lumbar drains, EVDs and heparin  

Epidural catheters, lumbar drains and external ventricular drain (EVD) may be 
safely sited 12 hours after subcutaneous injection of prophylactic tinzaparin. 
The catheter can be safely removed 12 hours after the previous dose of 
tinzaparin.  At least 4 hours should elapse between catheter removal and 
administration of the next dose of LMWH. 
In practice, this means catheter removal is generally safe between 
1000hrs and 1400hrs if LMWH is given at 1800hrs. 
Patients receiving therapeutic (i.e., high dose) tinzaparin should not usually 
have an epidural catheter inserted. 
See Acute Pain Service guidelines (available via trust intranet) for further 
information on epidural management. 

 
7.11 Renal impairment and heparin 

Patients on prophylactic tinzaparin require no dose adjustment in renal 
impairment. 
Patients with renal impairment who are on therapeutic tinzaparin should have 
anti-Xa levels monitored, as per guidance below.  Providing they are 
appropriately monitored, they may be initiated on a full treatment dose. 
 

7.12 Renal support and heparin 
The majority of patients requiring continuous renal replacement therapy 
(CRRT) will receive this via a citrate-based system which anticoagulates the 
circuit rather than the patient.  These patients should therefore be treated as 
per guidance above. 
For patients on heparin and/or epoprostenol-based CRRT, there is specific 
Trust guidance regarding anticoagulation.  They do not generally require the 
addition of LMWH during CRRT. 
 

7.13 Patients on DOACs 
Patients on direct oral anticoagulants (DOACs), e.g. dabigatran, rivaroxaban, 
apixaban or edoxaban should not receive additional tinzaparin or heparin.  
Guidance on switching between tinzaparin and DOACs may be found on the 
UKMi guidance, Common questions and answers on the practical use of oral 
anticoagulants in non-valvular AF: https://www.sps.nhs.uk/wp-
content/uploads/2016/09/swmitrtdc-OAC-comparison-jan16-final-Version-
2.1.pdf 
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Perioperative anticoagulation management of patients on DOACs can be found 
on the intranet, in the following guideline: NUTH Preoperative management of 
anticoagulation medications. 
 

8 Monitoring Heparin therapy 

Routine LMWH does not require monitoring. 
If required, therapeutic LMWH effects can be monitored with anti-Xa activity.  
Patients benefitting from anti-Xa monitoring include renally impaired patients on 
therapeutic tinzaparin, and obese patients above 160kg on therapeutic doses. 
Anti-Xa levels should be checked 3-4 hours post the third dose of tinzaparin. 
Therapeutic range: 0.5 – 1. 
 
9 Adverse effects 

Generally, the adverse effects of LMWH are less common than with unfractionated 
heparin. These include HITS (Heparin-induced thrombocytopenia syndrome) and 
bleeding. Patients with HITS should not receive heparin or LMWH, and should be 
discussed with haematology. 
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Treatment of venous thromboembolism (VTE) including deep vein thrombosis 
(DVT) and pulmonary embolism (PE) 

 
Heparin binds to anti- thrombin, which inhibits thrombin and factor-Xa activity. This in 
turn prevents the conversion of soluble fibrinogen to insoluble fibrin. 
 
The Trust-wide standard management of DVT/PE in Critical Care is with treatment-dose 
tinzaparin.  The dose of tinzaparin for this treatment is 175U/kg based on actual body 
weight up to a maximum of 160kg. 
 
Generally the anti-coagulant effect of this treatment does not need to be monitored.  
However in some situations where there may be a risk of under-treatment (e.g. obesity) 
or a risk of over-treatment (e.g. renal failure or significant bleeding risk) it may be 
appropriate to monitor the treatment by measuring anti-Factor Xa activity.  This should 
be discussed with haematology on a case by case basis.  Activated partial thrombo-
plastin time (APTT) is not appropriate for monitoring the effect of LMWH but it may 
become prolonged in cases of significant over-dosage. 
 
Some patients are more appropriately managed with an infusion of unfractionated 
heparin.  If a continuous intravenous infusion of unfractionated heparin is to be given, 
please refer to the Trust protocol, which uses 1000 units/1ml.  Monitoring of the 
therapeutic effect will be required by measuring APTT or APTR. 
 
In the case of patients presenting to critical care with massive pulmonary embolism 
causing significant haemodynamic compromise it may be appropriate to consider 
systemic thrombolysis.  The evidence base for this treatment is not strong and a careful 
evaluation of the risks and benefits needs to be made. Expert help should be sought. 
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