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Guideline Aims 
 To guide clinicians on the appropriate use of thromboprophylaxis in patients with COVID-19 at high risk 

of thrombosis 

 To guide clinicians on management of coagulopathy in patients with COVID-19 

 To guide clinicians on differences in management of acute thrombosis in patients with COVID-19 

Summary 

 Normal dose enoxaparin thrombo-prophylaxis should be offered to all COVID ward patients if 

platelets >30 109/L even in the setting of coagulopathy (see text for definition). Unless other 

significant bleeding risks have been identified on VTE assessment using standard drug chart. 

 Modified higher dose thrombo-prophylaxis is used in patients requiring critical care. This may 

be required in ward patients in the near future if data shows benefit (this guideline will be 

updated frequently) 

 Continue pharmacological VTE prophylaxis for the duration of the patient’s hospital stay or 7 

days, whichever is longer (NICE November 2020) 

 The pathogenesis of COVID VTE is different from other forms of provoked VTE and therefore 

duration of anticoagulation is not known, all patients need to be reviewed at 2 months post 

event to determine duration of anticoagulation (email steven.barden@nhs.net with a copy of 

the discharge summary). 

 Confirmed VTE patients can be converted to a DOAC, when there is clear evidence of 

improvement in symptoms. 

Background and Rationale 

Coronavirus disease 2019 (COVID-19), caused by a novel coronavirus (SARS-CoV-2), is a highly contagious 

disease that appeared in Wuhan, Hubei province of China in December 2019.  It has now spread to multiple 

countries through infected persons travelling mainly by air.  Most of the infected patients have mild symptoms 

including fever, fatigue and cough.  But in severe cases, patients can progress rapidly and develop acute 

respiratory distress syndrome, septic shock, metabolic acidosis and coagulopathy including disseminated 

intravascular coagulation (DIC). 

There is limited international guidance on how to manage thrombotic risk, coagulopathy and DIC in patients 

with COVID-19.  This guidance offers pragmatic guidance based on the expertise of Consultant Haematologists. 

Patients with COVID-19 are immobile (reduced venous flow), have an acute inflammatory state leading to a 

hypercoagulable state, and there is the possibility of endothelial cell activation/damage due to binding of the 

virus to the ACE2 receptor. 

Patients with COVID-19 present with complex derangements of normal haemostasis which increase their risk of 

thrombotic complications. DIC is frequently evident in advanced cases, and the D-dimer is often significantly 

elevated.  

The incidence of pulmonary embolism (PE) appears to be higher in patients with symptomatic COVID-19 despite 

the use of pharmacological thromboprophylaxis. There is little evidence to guide altering or intensifying 

mailto:steven.barden@nhs.net
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standard of care. A consensus statement from International Society on Thrombosis and Haemostasis (ISTH) 

forms the basis of these recommendations. 
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All COVID admissions on discharge 

Critical  Care Areas only**Ward Areas

** When stepping down from Critical care areas a 
decision to continue critical care or ward level 
thromboprophylaxis should be made on a case by case 
basis.

Discuss with Haematology

-No Bleeding
-Assess for contraindications

Platelets > 50 x 109/L

*IPC is only available in HDU/ITU use 
Anti-embolic stockings on ward as per 
Trust Guidance 

<100kg/>100kg

Consider anti-Xa levels

Guide to Thromboprophylaxis Management in Medical Inpatients with Confirmed/Suspected COVID-19 
and Who Are Not Currently on a Therapeutic Anticoagulant Agent

All areas*

All areas*

Consider anti-Xa levels 
if patient in
critical care

if 7 day course has not been completed  
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Thromboprophylaxis for Patients Admitted with Suspected/Confirmed COVID-19 but  

Not Requiring Critical Care 

All patients admitted with suspected or confirmed COVID-19 should have baseline coagulation parameters 

established including: 

 Full Blood Count (FBC) 

 Coagulation screen (includes fibrinogen level) 

 D-dimer 

The D-dimer is frequently significantly elevated (including values in excess of 5 µg/ml). For patients with 

clinical features or serological evidence of COVID-19 but no features of thrombosis, there is no need for the 

patient to undergo investigation to rule out venous thromboembolism (VTE) as a cause for the elevated D-

dimer.  

In patients where there is clinical suspicion of VTE, i.e. unilateral swollen leg or hypoxia out of keeping with 

the chest X-ray findings, routine investigation to rule out VTE is essential. The value of Wells score is 

unclear in this patient group due to the high baseline risk so clinical assessment with a low threshold for 

further investigation is recommended. 

Mechanical Thromboprophylaxis for COVID-19 Patients 

Intermittent Pneumatic Compression (IPC) should be considered for all patients unless contraindicated, but 

prioritised for those in critical care and in those where there is a haemorrhagic complication/risk precluding 

the use of pharmacological thromboprophylaxis. If it is not available then consider using anti-embolic 

stockings as per normal Trust VTE guidance (see drug chart). 

Patients Not Currently Taking a Therapeutic Anticoagulant Agent  

All inpatients should be offered pharmacological thromboprophylaxis, unless contraindicated, in line with 

Trust guidance.  Check body weight and renal function (for appropriate dosing) before prescribing 

pharmacological thromboprophylaxis. Coagulopathy in patients with suspected or confirmed COVID-19 

should not preclude pharmacological thromboprophylaxis unless there is clinical evidence of bleeding. 

Abnormal coagulation results do not require correction in patients who are not actively bleeding. 

 

  

 

Heparins are of animal origin and this may be of concern to some people. Fondaparinux is a synthetic heparin and can 

be offered as an alternative in these circumstances (see fondaparinux  prescribing information). 

 

 

https://www.medicines.org.uk/emc/product/3335/smpc
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Patients Currently Taking a Therapeutic Anticoagulant Agent  

Most ward based patients should remain on their standard anticoagulation unless a COVID coagulopathy 

has been identified.  

Antibiotic and antiviral drugs have significant drug-drug interactions with all classes of anticoagulant 

agents, and monitoring of DIC progression in patients on therapeutic anticoagulants affecting the routine 

coagulation screen is challenging. Therefore it is advisable to convert to one of the following if the patient 

is being offered medication that has significant interactions. This is unlikely to be the case unless the 

patient is being treated in a critical care environment or has been entered into a COVID related drug trial. 

Patients established on warfarin or a direct oral anticoagulant e.g. apixaban, dabigatran, edoxaban, 

rivaroxaban (DOAC) requiring conversion as outlined above should be switched to:  

 Therapeutic/treatment dose enoxaparin, unless contraindicated (see BSUH Enoxaparin for VTE 

Treatment guideline)  

 For patients with severe renal impairment (CrCl <15mL/min) and/or high bleeding risk: use  

therapeutic intravenous unfractionated heparin requiring APTTR monitoring if no coagulopathy 

present. Consider anti-Xa monitoring if coagulopathy present. 

 For patients with moderate renal impairment (CrCl 15-30mL/min) : use enoxaparin 1mg/kg once 

daily with anti-Xa monitoring (see BSUH Enoxaparin for VTE Treatment guideline)  

 

Refer to Haematology for further guidance if necessary 

 

Patients with a metallic heart valve or established on warfarin therapy with a target INR of 2.5-3.5 or 3-4 

should be discussed with a Consultant Haematologist & Cardiologist. The recommendation will usually be 

Enoxaparin 1mg/kg twice daily, with dose adjustment for renal impairment.  

When patients on therapeutic/treatment dose low molecular weight heparin (LMWH) are ready for 

discharge and cannot be converted to a DOAC (seek senior advice), please refer to the anticoagulation 

service via PANDA. Patients do not need to remain as inpatients to optimise or manage anticoagulation 

treatment. If in doubt about referring to anticoagulation services bleep 8177 anticoagulation nurses or 

refer via PANDA. 

Pharmacological Thromboprophylaxis in Patients with Coagulopathy or Thrombocytopenia 

Due to the significantly increased risk of VTE in patients with COVID-19, the platelet threshold at which 

enoxaparin thromboprophylaxis should be discontinued is lowered for these patients (continue while 

platelets ≥ 30 x 109/L). Coagulopathy should not prevent the prescribing and administration of 

enoxaparin/unfractionated heparin (UFH) thromboprophylaxis unless there is clinical evidence of active 

bleeding.  

 Patients with markedly abnormal coagulation screen should be discussed with a Consultant 

Haematologist 

o PT (prothrombin time) > 6 seconds beyond upper limit of normal (ULN) 

o APTT (activated partial thromboplastin time) > 6 seconds beyond ULN 

o Fibrinogen < 1 g/L 

https://www.bsuh.nhs.uk/library/wp-content/uploads/sites/8/2020/10/Enoxaparin-VTE-treatment-2020-v1.8.pdf
https://www.bsuh.nhs.uk/library/wp-content/uploads/sites/8/2020/10/Enoxaparin-VTE-treatment-2020-v1.8.pdf
https://www.bsuh.nhs.uk/library/wp-content/uploads/sites/8/2020/10/Enoxaparin-VTE-treatment-2020-v1.8.pdf
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 Patients with no active bleeding and abnormalities in the coagulation screen should receive 
enoxaparin thromboprophylaxis (or prophylactic unfractionated heparin in renal impairment) at 
increased dose if on a critical care area. 

 Patients with a platelet count ≥ 30 x 109/L should receive pharmacological thromboprophylaxis 
unless there are additional risk factors for bleeding 

 Patients with a platelet count < 30 x 109/L should be offered IPC and discussed with a Consultant 
Haematologist for an individualised management plan 

 

Thromboprophylaxis of Patients Admitted with Suspected/Confirmed COVID-19 Requiring 

Critical Care 

Patients on critical care have a further increased risk of VTE beyond that of other patients with or without 

COVID-19. The optimal thromboprophylaxis strategy for these patients is not well defined. There is 

evidence from surgical, burns and trauma patients that standard dosing of enoxaparin frequently fails to 

provide adequate thromboprophylaxis in a subgroup of patients. This guidance is expected to replace 

previous critical care guidance, however individualised management plans by the senior team caring for 

the patient, such as Enoxaparin 0.5mg/kg twice daily remain acceptable, given the limited evidence for 

either approach. 

Body Weight Drug Dose 

<50 kg Enoxaparin 20mg sc BD 

51-100 kg Enoxaparin 40mg sc BD 

101-150 kg Enoxaparin 60mg sc BD 

>150kg Enoxaparin 80mg sc BD 

 

Due to the coagulopathy often seen in this patient population, monitoring of anticoagulation and dose 

adjustments is facilitated by anti-Xa monitoring when clinically indicated as referenced within the 

guideline. Peak anti-Xa level is taken 4 hours post anticoagulant dose administration.  Anti-Xa level ranges 

vary according to dose frequency, indication and anticoagulation prevention or treatment. Anti Xa levels 

must be received in lab within 1 hour of collection and clearly labelled with the treatment (enoxaparin or 

unfractionated heparin) that the patient is on. Refer to guideline and/or specialist advice as appropriate. 

Anti-Xa monitoring is only routinely required if  <50kg or >150kg body weight or platelets <50 x 109/ l or 

significant renal impairment (CrCl <30ml/min)  

Anticoagulation Target Anti-Xa Level Range 

Enoxaparin/UFH prophylaxis 0.2 – 0.4 units/mL 

Enoxaparin treatment – once daily dosing 0.5 – 1 units/mL 

Enoxaparin treatment– twice daily dosing 0.5 – 1 units/mL 

Intravenous unfractionated heparin infusion 0.3 – 0.7 units/mL 

 

Mechanical Thromboprophylaxis for COVID-19 Patients 
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Intermittent Pneumatic Compression (IPC) should be considered for all patients unless contraindicated, but 

prioritised for those in critical care and in those where there is a haemorrhagic complication/risk precluding 

the use of pharmacological thromboprophylaxis. If it is not available then consider using anti-embolic 

stockings as per normal Trust VTE guidance (see drug chart). 

 

Thromboprophylaxis for Patients with Confirmed/Suspected COVID-19 on Discharge 

Pharmacological VTE prophylaxis should be continued for the duration of the patient’s hospital stay or7 

days, whichever is longer. This should be in the form of enoxaparin prophylaxis or rivaroxaban 10mg OD 

(prophylactic dose DOAC). There is no good evidence to identify which patients are more at risk of VTE post 

discharge. Locally, through expert consensus, all COVID patients should be included regardless of their 

clinical course or length of stay. This guidance supersedes any earlier Trust guidance. 

Any reason for choosing not to follow this guidance should be validated by documenting the reason in the 

patient record and discharge summary.  

1) Enoxaparin Prophylaxis (for the duration of the patient’s hospital stay or 7 days, whichever is 

longer) 

At appropriate dose for body weight and renal function. Offer patients a sharps bin for the safe 

disposal of enoxaparin injections if needed on discharge, and provide education on administration for 

patient/relative/carer within household to support use and compliance. Do not arrange a district nurse 

for the sole purpose of administering enoxaparin. Fondaparinux can be considered for patients who 

cannot have low molecular weight heparins (NICE Nov 2020) 

OR 

2) Rivaroxaban 10mg OD (for the duration of the patient’s hospital stay or 7 days, whichever is 

longer) 

For patients where there is a either a contraindication to enoxaparin or patients/carers unable to self-

inject enoxaparin injection, offer prophylactic rivaroxaban 10mg once a day (oral route) as an 

alternative (unlicensed indication). Check no contra-indications/ drug interactions/anti-retrovirals 

Offer the Trust’s VTE patient information leaflet ‘‘How to prevent blood clots while you are in hospital 

and after your return home”, and highlight signs and symptoms of VTE (DVT and PE), and when to seek 

urgent medical attention. 
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Monitoring Disseminated/Sepsis Intravascular Coagulation (DIC/SIC) in COVID-19 

The coagulopathy and thrombocytopenia in COVID-19 patients represents a form of DIC. The International 

Society for Thrombosis and Haemostasis (ISTH) recommend using the term Sepsis Induced Coagulopathy 

(SIC) to distinguish this from other causes but the pathophysiology is similar. 

The diagnosis of DIC/SIC can be made using the DIC score calculator (recommended by ISTH). 

 A score < 5 means DIC is not present. Recalculate the DIC score every 1-2 days as necessary. 

 A score 5 – 8 means DIC is probable. Recalculate the DIC score daily. 

DIC Score - Criteria Points 

Platelet Count 

> 100,000/microL 0 points 

50,000/microL – 100,000/microL 1 point 

< 50,000/microL 2 points 

Increase in  
D-Dimers 

No change <0.5 ug/ml FEU 0 points 

Moderate rise 0.5- 5ug/ml FEU 2 points 

Strong rise >5 ug/ml FEU 3 points 

Prothrombin Time 
Prolongation 

≤ 3 seconds  0 points 

> 3 seconds but < 6 seconds 1 point 

≥ 6 seconds 2 points 

Fibrinogen Level 
Greater than 1g/L 0 points 

Less than 1g/L 1 point 

0 – 4 points:  DIC not present. Repeat score in 1-2 days. 
5 - 8 points:   DIC probable. Repeat score daily. 

 

The best management of DIC is to identify and treat underlying condition, which with COVID-19 is difficult.  

Recovery from DIC is dependent on endogenous fibrinolysis breaking down the disseminated thrombi.  

Patients with No Evidence of Acute VTE Requiring Critical Care 

There is limited evidence to support offering therapeutic anticoagulation (with LMWH or UFH) to patients 

at high risk of VTE in the critical care setting. Routine use of therapeutic UFH intravenous infusions based 

on D-dimer results is therefore not recommended.  

Where therapeutic UFH intravenous infusion (with APTTR monitoring) is felt to be justified by other patient 
specific risk factors, a conservative APTTR target of < 1.5 (anti-Xa < 0.3 units/mL) is recommended. 

All patients in a critical care setting should be offered an intermittent pneumatic compression (IPC) device, 
unless contraindicated, as mechanical thromboprophylaxis. 

It is acceptable to consider a higher dose of enoxaparin thromboprophylaxis (page 7) e.g. prophylactic 
enoxaparin BD dosing regimen for patients in critical care who have no risk factors for bleeding and have an 
acceptable platelet count (>30 x109/L). Coagulopathy is not a risk factor for bleeding in this context, and 
should not preclude the use of pharmacological thromboprophylaxis. 

An alternative in patients with clinical signs of bleeding, severe coagulopathy or thrombocytopenia is 
prophylactic enoxaparin dosing (based on body weight and renal function) with monitoring of anti-Xa 
levels.  The peak (sample taken 4 hrs post dose administration) anti-Xa target range is 0.2 - 0.4 units/mL - 
Refer to a Consultant Haematologist for anti-Xa monitoring and interpretation/management of levels. 

 

https://reference.medscape.com/calculator/dic-score
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Patients with Evidence of Acute VTE Requiring Critical Care 

Patients with COVID-19 requiring critical care and acute VTE should be managed with therapeutic UFH 
intravenous infusion (bolus and maintenance dose) or treatment dose LMWH-consultant decision. 

APTTR monitoring may be unreliable in patients with existing or evolving coagulopathy, However It is 
acceptable to establish anticoagulation as per Trust Guidance with an APTTR within range and confirm the 
efficacy of this regimen with an anti-Xa level if required– please refer to a Consultant Haematologist for 
further advice/guidance. 

A suggested protocol (not in routine use at BSUH) for using anti-Xa levels to monitor UFH intravenous 
infusion is shown below. Please refer to the UFH intravenous infusion with APTTR monitoring guideline. 

Anti-Xa Level 

(units/mL) 

Unfractionated Heparin Intravenous Infusion 

Adjustment 
Recheck Anti-Xa Level 

< 0.2 units/mL 
Give 75 units/kg bolus and  

increase previous infusion by 4 units/kg/hour 
Repeat anti-Xa level  

6 hours after rate change 

 

If 2 consecutive therapeutic 

levels then check daily 

 

Refer to Haematology for 

further advice and guidance 

0.21 – 0.29 units/mL 
Give 40 units/kg bolus and  

increase previous infusion by 2 units/kg/hour 

0.3 – 0.7 units/mL No change 

0.71 – 0.8 units/mL Reduce infusion by 2 units/kg/hour 

0.81 – 0.99 units/mL 
Hold infusion for 1 hour and  

reduce infusion by 3 units/kg/hour 

> 1.0 units/mL 
Hold infusion for 2 hours and  

reduce infusion by 4 units/kg/hour 

If the anti-Xa test is not specified/available from the options of tests, then ‘freetext’ the following: ‘Intravenous unfractionated 
heparin and anti-Xa level’.   Please note the anti-Xa test for LMWH/enoxaparin is not the same for UFH IV infusion. 
 

If using APTTR to monitor a therapeutic UFH intravenous infusion then any significant change in required 
UFH infusion rate or requiring any further advice on the above protocol, please take advice from the 
consultant responsible for patient, there is no evidence base for further management and decisions should 
be made on a case by case basis. Support may be available from Haematology or another critical care 
centre. 

 

 

Management of Acute VTE in Patients with Suspected/Confirmed COVID-19 

Acute VTE should be considered high on the differential for patients with COVID-19. Management is 

primarily with anticoagulation treatment. The pathogenesis of pulmonary thrombosis in COVID-19 appears 

to be different from the common causes of VTE pre-COVID era. The incidence of chronic pulmonary 

thrombosis and pulmonary hypertension are not yet known. Monitoring these patients post discharge is 

essential and duration of anticoagulation should not be considered as “Provoked” and limited to 3 months 

on discharge as in pre-COVID guidelines. 

Patients with massive, life-threatening PE (BP<90mmHg, PaO2<7.0) can be considered for thrombolysis 

after discussion with responsible Consultant and other specialists as appropriate. 

Patients with sub-massive PE and coagulopathy should not be considered for thrombolysis. 

Anticoagulation should be with:  
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 Therapeutic/treatment dose enoxaparin, unless contraindicated (see BSUH Enoxaparin for VTE 

Treatment guideline)  

 For patients with moderate renal impairment (CrCl 15-30mL/min) : use enoxaparin 1mg/kg once 

daily with anti-Xa monitoring (see BSUH Enoxaparin for VTE Treatment guideline ) 

 For patients with severe renal impairment (CrCl <15mL/min) and/or high bleeding risk: use  

therapeutic intravenous unfractionated heparin requiring APTTR monitoring if no coagulopathy 

present. Consider anti-Xa monitoring if coagulopathy present. 

 

Patients requiring therapeutic LMWH should be discharged with at least 2 weeks supply. Consider 

conversion to a suitable DOAC prior to discharge. Discharging doctor is responsible for completing an 

anticoagulation referral before discharge using anticoagulation referral form on Bamboo. Please note that 

RSCH (Brighton) patients have access to the anticoagulation nurse specialists, whilst PRH (mid-Sussex) 

patients generally get this advice form primary care. 

Please also liaise with Dr Barden via email steven.barden@nhs.net with a copy of the discharge summary. 

He will organise appropriate telephone or physical VTE follow up 2 months post discharge.  This service is 

for patients that use BSUH hospitals as their local secondary care service only, patients that have secondary 

care services provided by another Trust will need to be referred by the discharging team. Follow up is 

essential prior to stopping anticoagulation due to the unknown outcomes in COVID related VTE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.bsuh.nhs.uk/library/wp-content/uploads/sites/8/2020/10/Enoxaparin-VTE-treatment-2020-v1.8.pdf
https://www.bsuh.nhs.uk/library/wp-content/uploads/sites/8/2020/10/Enoxaparin-VTE-treatment-2020-v1.8.pdf
https://www.bsuh.nhs.uk/library/wp-content/uploads/sites/8/2020/10/Enoxaparin-VTE-treatment-2020-v1.8.pdf
mailto:steven.barden@nhs.net
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Management of Coagulopathy but No Bleeding in Patients with Suspected/Confirmed COVID-19 

Established coagulopathy is not an independent risk factor for bleeding. Patients with DIC are generally 

considered to be prothrombotic, even with deranged coagulation parameters. The only coagulation 

parameter which requires routine support in patients with DIC / COVID-19 is the fibrinogen level, which 

should be maintained above 1g/L in order to reduce the risk of spontaneous haemorrhage. 

o Do not stop pharmacological thromboprophylaxis unless there is clinical evidence of bleeding 

o Intermittent pneumatic compression (IPC) is essential if stopping pharmacological 

thromboprophylaxis, unless contraindicated 

o Do not attempt to correct coagulopathy unless bleeding or planning an interventional procedure 

o Consider Vitamin K 10mg OD IV for 3 days and then review  

o Keep fibrinogen > 1g/L with 2 pools of cryoprecipitate. If this fails to correct abnormality or there 

are fluid balance concerns, consider fibrinogen concentrate. 

 

Management of Haemorrhage in Patients with Suspected/Confirmed COVID-19 

In the absence of coagulopathy, bleeding should be managed in line with relevant local policy (i.e. 

appropriate endoscopic, interventional radiology based or surgical intervention). 

Patients who have clinical bleeding in the context of coagulopathy secondary to DIC should be supported 

but should not be routinely given antifibrinolytics due to the risk of worsening the DIC. 

o Minor or clinical relevant non-major bleeding should be managed with local haemostatic measures  

o Avoid  systemic tranexamic acid in the presence of DIC 

o Correct coagulopathy and hypofibrinogenaemia (low fibrinogen to a critical level) with 

FFP/cryoprecipitate as necessary 

o Prothrombin complex concentrate e.g. Octaplex and recombinant activated factor VIIa (rVIIa) are 

contraindicated in patients with DIC 

o Major or life threatening bleeding should be managed as Trust major haemorrhage protocol 

o The Trust Major Haemorrhage protocol is unchanged for this patient group and should be accessed 

and followed if clinically necessary – refer to senior medical staff as appropriate 
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