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Purpose 
This guideline provides recommendations regarding best practice for the management of 
anticoagulant medications for the treatment of adult patients who develop acute heparin-
induced thrombocytopenia/thrombosis (HIT). Recommendations outlined are based on 
available evidence at the time of publication and expert consensus to promote safe use of 
anticoagulants across Queensland Health facilities. 

Note: This guideline uses creatinine clearance (CrCl) as an estimate for measurement of 
kidney function to inform dosing and monitoring in line with the references quoted. All 
calculated measures of kidney function are estimates, each with their own limitations. Care 
should be taken if the measure of kidney function lies close to a threshold which prompts 
dose adjustment, if the patient is at extremes of age, bodyweight, or if the patient’s body 
surface area is significantly different from 1.73m2. 

Scope 
This guideline provides information for all Queensland Health employees (permanent, 
temporary, and casual) and all organisations and individuals acting as its agents (including 
visiting medical officers and other partners, contractors, consultants, and volunteers). 
Compliance with this guideline is recommended. Sound reasoning must exist for departing 
from the instructions within. 
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1 Summary of recommendations 
Table 1: Key recommendations for management of HIT 

 Recommendation Quality of 
evidence 

Strength of 
recommendation 

1 A 4Ts score is recommended for all patients with 
suspected HIT prior to laboratory testing. Moderate Strong 

2 

For individuals with low probability of HIT (4Ts score of 3 or 
less):  

Further laboratory testing with a screening immunoassay 
or confirmatory functional assay is not recommended. 

However, if there are missing or unreliable clinical data, 
then laboratory testing should be performed. 

Low 

 

Weak 

 

3 

For individuals with intermediate or high probability of HIT 
(4Ts score of 4 or greater) and a positive immunoassay 
result:  

Initial treatment should include discontinuing heparin and 
commencing a non-heparin alternative. 

Low Strong 

4 

In specific circumstances it may be suitable to confirm 
positive immunoassay results with functional testing, 
regardless of 4Ts score. [Note: This is not always practical 
due to limited availability of laboratories capable of 
performing functional testing.]  

 Good practice point 

5 

Heparin exposure must be ceased in patients with 
suspected or confirmed HIT. Continued use of heparin, 
even in low concentrations, has been associated with 
adverse outcomes in HIT patients. 

Moderate Strong 

6 
A non-heparin anticoagulant (rivaroxaban, bivalirudin, 
fondaparinux, argatroban or danaparoid) should be used 
to treat HIT. 

Low to 
Moderate Strong 

7 

A non-heparin anticoagulant should be given in 
therapeutic rather than prophylactic doses. If the patient is 
to be transitioned to warfarin from an alternate non-
heparin anticoagulant, do not commence warfarin until the 
platelet count has normalised. 

Low Strong 

Source: Adapted from (Joseph, et al., 2019) 
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2 Overview of HIT 
Heparin-induced thrombocytopenia/thrombosis (HIT) is an antibody-mediated adverse drug 
reaction to heparin. Patients who develop HIT have platelet-activating antibodies (mainly 
IgG) that bind to platelet factor 4 (PF4) and heparin to form complexes leading to platelet 
activation and thrombin generation. Although antibody formation is common, only 0.2 to 3% 
of patients will develop HIT (Joseph, et al., 2019). 

This antibody-mediated platelet activation and consequent thrombin generation, results in 
a fundamental paradox:  

Despite thrombocytopenia induced by an anticoagulant, the major clinical effect 
in HIT is an increased risk of thrombosis (Greinacher, 2009) 

HIT usually develops after 5 to 10 days of exposure to heparin (therapeutic or prophylactic). 
However, it can arise much more rapidly if there has been previous heparin exposure in the 
last 100 days. It can occur with either unfractionated heparin (UFH) or a low molecular 
weight heparin (LMWH) but is more common with UFH. 

HIT can have serious sequelae with an initial 6% daily risk of venous or arterial 
thromboembolism, as well as skin necrosis, amputation, and death. Therefore, prompt 
diagnosis and consultation with an appropriate specialist (haematologist, vascular 
physician, or clinical pharmacologist) for the introduction of an alternative non-heparin 
anticoagulant is crucial (Joseph, et al., 2019).  
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3 Diagnosing HIT 
HIT is not easy to diagnose due to the limited predictive value of available screening 
methods. An accurate diagnosis of HIT must be based on a clinical review, detection of 
pathogenic HIT antibodies, and haematologist opinion (Joseph, et al., 2019). 

Figure 1: Pathway for diagnosing heparin-induced thrombocytopenia 

Source: Adapted from (Cuker, et al., 2018), (Joseph, et al., 2019) 

* A functional assay may be considered for patients with high probability of HIT and negative immunoassay. 

3.1 Calculating probability of HIT using 4Ts 
A pre-test probability tool should be used prior to contacting a haematologist regarding the 
need for a HIT screen. The most widely used tool for determining the pre-test probability of 
HIT is the 4Ts pre-test clinical score (Warkentin & Heddle, 2003) (Lo, et al., 2006). Table 2 
shows a simplified version of the 4Ts pre-test tool. When using the 4Ts tool, points are 
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allocated according to clinical features within each of four categories up to a maximum score 
of eight. The resulting pre-test scores can be divided into the following probability groups: 
high (6 to 8 points), intermediate (4 to 5 points), and low (3 points or less) (Lo, et al., 2006).  

Table 2: Pre-test scoring system for HIT—The 4Ts 

Category Clinical features   Points 

Thrombocytopenia 

Platelet count fall greater than 50% and platelet nadir greater than 
or equal to 20 x 109/L 2 points 

Platelet count fall 30 to 50% or platelet count fall greater than 50% 
and platelet nadir 10 to 19 x 109/L 1 point 

Platelet count fall less than 30% or platelet nadir less than 10 x 
109/L 0 points 

Timing of onset of 
platelet count fall 
after heparin 
exposure 

 

Clear onset between days 5 to 10 or platelet count fall within one 
day (if prior heparin exposure in previous 30 days) 2 points 

Consistent with days 5 to 10 platelet count fall, but not clear (e.g. 
missing platelet counts); onset after day 10; or platelet count fall 
within one day (if prior heparin exposure in previous 30 to 100 
days) 

1 point 

Platelet count fall in less than or equal to 4 days without prior 
heparin exposure 0 points 

Thrombosis or 
other clinical 
sequelae 

 

Confirmed new thrombosis, skin necrosis at heparin injection 
sites, post heparin acute systemic reaction, anaphylactoid 
reaction, or adrenal haemorrhage 

2 points 

Progressive or recurrent thrombosis; erythematous skin lesions at 
heparin injection sites, suspected thrombosis not yet proven 1 point 

None 0 points 

oTher cause for 
thrombocytopenia  

No other cause for platelet count fall 2 points 

Possible other cause for platelet count fall (e.g. sepsis) 1 point 

Probable other cause for platelet count fall (e.g. disseminated 
intravascular coagulation, medication, within 72 hours of surgery) 0 points 

Interpretation 

0 to 3 points LOW PROBABILITY (less than 1%) 

4 to 5 points INTERMEDIATE PROBABILITY (approximately 10%) 

6 to 8 points HIGH PROBABILITY (approximately 50%) 

Source: Adapted from (Joseph, et al., 2019) (Lo, et al., 2006) (UpToDdate, 2022) 

 

In patients with a low probability 4Ts score (less than 4) HIT is unlikely and further testing is 
not required; heparin can continue or be resumed. (Cuker, et al., 2018) 



 
 

Guideline for the management of adult patients with HIT - September 2022 Page 10  

In patients with an intermediate probability 4Ts score (4 or 5 points) it is recommended that 
heparin is discontinued. If there is a high risk of bleeding, a prophylactic dose of non-
heparin anticoagulant is suggested. If the risk of bleeding is not high, then therapeutic dose 
non-heparin anticoagulant can be used. (Cuker, et al., 2018) 

In patients with a high probability 4Ts score (greater than 5), it is recommended that heparin 
is discontinued, and a non-heparin anticoagulant is initiated at therapeutic dose. (Cuker, et 
al., 2018) 

3.2 Immunoassay for HIT antibodies 
An immunoassay can be used to detect the presence of anti-PF4/heparin antibodies in 
patients with an intermediate or high probability 4Ts score for HIT. Choice of immunoassay 
will be dependent on local availability. The following is a list of immunoassay tests that may 
be used: ELISA (IgG), ELISA (poly-specific antibodies), IgG-specific chemiluminescent assay, 
particle gel immunoassay (PaGIA), or latex agglutination assay. 

If the high sensitivity immunoassay is negative, HIT is unlikely, and heparin can be resumed. 

If the immunoassay is positive, continue to avoid heparin, and continue using a non-heparin 
anticoagulant. Obtain haematology advice. 

3.3 Functional assay for diagnosing HIT 
A functional assay can be used to detect antibodies capable of binding and activating 
platelets. Some function assays that can be used include serotonin release assay (SRA), 
heparin-induced platelet activation test (HIPA), platelet aggregation test (PAT), and flow 
cytometry-based assays. 

A negative functional assay indicates HIT is unlikely, and heparin can be resumed. There is 
limited availability in Queensland for functional assays for HIT. The need for further testing 
should be discussed with haematology. 

A positive functional assay indicates HIT is likely. Management strategies are outlined below. 
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4 Management of HIT 
If high clinical suspicion of HIT, the following actions must be taken IMMEDIATELY: 

• Cease all heparin products including UFH, LMWH (e.g. enoxaparin or dalteparin), and 
heparin locks from central lines (if present) 

• Initiate therapeutic anticoagulation with an anticoagulant that is not heparin-based 
(refer to section 4.1 Treatment options for HIT). Do not use UFH or LMWH. 
Anticoagulation should be used in all cases of HIT, even in the absence of 
thrombosis, as there is pro-thrombotic milieu that will continue until heparin 
antibodies have cleared completely.  

Once diagnosis of HIT is confirmed, document the adverse drug reaction to heparin on the 
medication chart or electronic medicines management system (see section 7, Post HIT care 
follow up). 

In patients with acute isolated HIT, bilateral lower extremity ultrasound should be 
performed to exclude asymptomatic proximal deep vein thrombosis. Additionally, in 
patients with an upper extremity central venous catheter, an upper extremity ultrasound 
should be performed of the limb with the catheter. If there is no evidence of thrombosis, 
anticoagulation is recommended until platelet count recovery (Cuker, et al., 2018), or up to 
30 days. If there is a clot, then anticoagulant treatment should continue for 3 months. 
Repeat ultrasound at the end of therapy is advisable for future reference in case of 
recurring events but does not alter the duration of treatment. 

4.1 Treatment options for HIT 
Anticoagulant choice for treatment of HIT should be made in consultation with a 
haematologist, vascular physician, or clinical pharmacologist—see Table 3 for a comparison 
of anticoagulant options and Table 4 for clinical factors that may influence choice of 
anticoagulant. 
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Table 3: Availability of anticoagulants for treatment of HIT 

 PBS LAM status relevant to treatment of acute HIT 

Rivaroxaban 

(Xarelto®) 

10 mg 

Not listed for 
treatment of HIT 

Venous thromboembolism (VTE) prophylaxis for inpatients 
previously diagnosed with heparin-induced thrombocytopenia 
(HIT). * 

Rivaroxaban 

(Xarelto®) 

15 mg, 20 mg 

Not listed for 
treatment of HIT 

For use as an alternative anticoagulant therapy for management 
of heparin-induced thrombocytopenia (HIT) in patients with a 
calculated GFR greater than 15 mL/min. Note: patients must be 
under the care of a Consultant Physician with consideration for an 
additional Haematology consultation. * 

Bivalirudin 

(Angiomax®) 
Non-PBS 

For use as an alternative anticoagulant therapy for management 
of heparin-induced thrombocytopenia (HIT) in patients where 
rivaroxaban or fondaparinux is inappropriate. Note: patients must 
be under the care of a Consultant Physician with consideration for 
an additional Haematology consultation. * 

Fondaparinux 

(Arixtra®) 
Non-PBS 

For use as VTE prophylaxis in patients with a history of heparin-
induced thrombocytopenia where rivaroxaban is inappropriate. * 

For use as an alternative anticoagulant therapy for management 
of heparin-induced thrombocytopenia (HIT) in patients with a 
calculated GFR greater than 30 mL/min where rivaroxaban is 
inappropriate. Note: patients must be under the care of a 
Consultant Physician with consideration for an additional 
Haematology consultation. * 

Argatroban 

(Acova®) 
SAS Category A 

For use as an alternative anticoagulant therapy for management 
of heparin-induced thrombocytopenia (HIT) in patients where 
rivaroxaban or fondaparinux is inappropriate. Note: patients must 
be under the care of a Consultant Physician with consideration for 
an additional Haematology consultation. ** 

Danaparoid 

(Orgaran®) 
Non-PBS 

For use as VTE prophylaxis in patients with a history of heparin-
induced thrombocytopenia where rivaroxaban is inappropriate. * 

For use as an alternative anticoagulant therapy for management 
of heparin-induced thrombocytopenia (HIT) in patients where 
rivaroxaban or fondaparinux is inappropriate. Note: patients must 
be under the care of a Consultant Physician with consideration for 
an additional Haematology consultation. * 

Anticoagulation for intermittent haemodialysis in patients with a 
history of heparin-induced thrombocytopenia (HIT). * 

Information correct as at 21 September 2022. Refer to PBS Schedule (http://www.pbs.gov.au/pbs/home ) and the 
Queensland Health List of Approved Medicines (LAM ) for current restrictions. 
* When medicines are used in ways other than as specified in the TGA approved product information, documentation and 
evaluation should be undertaken with reference to QHMAC’s advice in the LAM formulary notes; and the CATAG guiding 
principles for the quality use of off-label medicines (www.catag.org.au). 
**Where a medicine is not TGA approved, patients should be made fully aware of the status of the medicine and 
appropriate consent obtained. 
GFR = glomerula filtration rate; HIT = heparin-induced thrombocytopenia; LAM = Queensland Health List of Approved 
Medicines; PBS = Pharmaceutical Benefits Scheme; SAS = special access scheme 
 

https://qlam.com.au/Home
https://qlam.com.au/Home
https://qlam.com.au/Home
http://www.catag.org.au/
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Table 4: Clinical factors influencing anticoagulant choice for HIT treatment 

Clinical factor 
Preferred 

anticoagulant Qualifying remarks 

Oral administration Rivaroxaban 
Rivaroxaban is absorbed orally and reaches 
maximum concentrations within 2 to 4 hours 
when taken with food. 

Parenteral 
administration 

Bivalirudin 
Fondaparinux 

Argatroban  
Danaparoid 

If the patient is unable to take oral medication, 
a parenteral preparation is required. 

Kidney impairment  
(less than 30 mL/min) 
[Note: refer to section 
6 for anticoagulation 
during intermittent 
dialysis] 

Bivalirudin 
Argatroban 

Rivaroxaban contraindicated if estimated kidney 
function is less than 15 mL/min.  
Fondaparinux and danaparoid are 
contraindicated if estimated kidney function is 
less than 30 mL/min. 
Risk of calciphylaxis with warfarin, particularly 
for patients with end-stage kidney disease on 
dialysis. 
Bivalirudin and argatroban are options for 
patients with end-stage kidney disease (i.e. 
estimated kidney function less than 15 mL/min). 

Liver disease and 
coagulopathy 

Bivalirudin 
Argatroban requires a dose reduction if liver 
dysfunction and should be avoided if Child-
Pugh score greater than 6. 

Monitoring 
requirements 

Rivaroxaban 
Fondaparinux 

Monitoring is not routinely required with 
rivaroxaban or fondaparinux unless signs of 
kidney impairment. 
Danaparoid requires monitoring of anti-Xa 
levels. 
Bivalirudin and argatroban require monitoring 
of APTT levels. 

Source: Adapted from (MIMS Online, 2021) 
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4.1.1 Rivaroxaban 
Rivaroxaban is the preferred anticoagulant in Queensland Health facilities for patients with 
acute HIT. It is a direct oral anticoagulant (DOAC) that acts as a direct and reversible factor Xa 
inhibitor. It is an attractive option for acute HIT treatment based on several key advantages 
including in vitro confirmation that it does not have an immunologic interaction with HIT 
antibodies (Krauel, Hackbarth, Furll, & Greinacher, 2012). Compared to warfarin it also has a 
rapid onset of action, reaching maximum concentrations 2 to 4 hours after oral 
administration and does not cause a reduction in protein C anticoagulant activity. 
Rivaroxaban should also be effective during longer-term anticoagulation after platelet 
recovery. Therefore, the transition from parenteral to oral warfarin anticoagulation therapy 
and associated costs can be avoided (Warkentin, Pai, & Linkins, 2017). Rivaroxaban 
advantages also include ease of administration and proven efficacy in long-term treatment 
of VTE (LInkins, et al., 2014). Routine monitoring of anticoagulant activity is not usually 
required as rivaroxaban has predictable linear kinetics and influences global clotting tests 
(Kreutz, 2012). Seek pharmacist and haematologist advice regarding recommended 
monitoring of rivaroxaban in the management of HIT and refer to Statewide Anticoagulant 
Guideline. 

Whilst HIT is not a registered indication for the use of rivaroxaban in Australia, the 15 mg and 
20 mg tablets are listed on the Queensland Health List of Approved Medicines (LAM) for this 
indication (see Table 3). 

In certain circumstances use of rivaroxaban may not be suitable. Examples include: 

• inability to take oral medication 
• severe kidney impairment (less than 15mL/min) 
• severe liver impairment (Child-Pugh C) 
• significant drug interactions (refer to product information) 
• if there is a requirement to use an alternative agent with a shorter half-life (e.g. 

concern about bleeding or recent surgery).  

Rivaroxaban should not be used in conjunction with other anticoagulants (e.g. dabigatran, 
apixaban or warfarin). The manufacturer contraindicates treatment with medications that 
are strong inhibitors of both CYP3A4 and P-glycoprotein (e.g. azole antifungals such as 
itraconazole or HIV protease inhibitors such as ritonavir) because they may increase plasma 
levels of rivaroxaban and therefore increase the risk of bleeding. Concomitant use of a 
strong inducer of CYP3A4 (e.g. rifampicin, phenytoin, carbamazepine) may result in lower 
plasma levels of rivaroxaban and possibly reduced efficacy. Refer to full TGA approved 
product information for further details. Also refer to the Statewide Anticoagulant Guideline, 
which is available at: https://qheps.health.qld.gov.au/medicines/medication-safety/high-
risk-med 

Rivaroxaban is not recommended for patients requiring renal replacement therapy or those 
with severe kidney impairment (i.e. less than 15 mL/min)—use an alternative anticoagulant 
instead (see Table 4).  

https://www.health.qld.gov.au/__data/assets/pdf_file/0015/1152213/statewide-anticoagulant-guideline.pdf
https://www.health.qld.gov.au/__data/assets/pdf_file/0015/1152213/statewide-anticoagulant-guideline.pdf
https://www.health.qld.gov.au/__data/assets/pdf_file/0015/1152213/statewide-anticoagulant-guideline.pdf
https://qheps.health.qld.gov.au/medicines/medication-safety/high-risk-med
https://qheps.health.qld.gov.au/medicines/medication-safety/high-risk-med
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Table 5: Dosing of Rivaroxaban for HIT treatment  

Thrombotic status Dose 

No thrombosis 
15 mg twice daily until platelet count returns to normal then, 

20 mg once daily up to day 30, then cease. 

Thrombosis 

15 mg twice daily until day 21 (irrespective of platelet count) then, 

20 mg once daily for 3 to 6 months individualised as advised by 
haematologist, vascular physician, or clinical pharmacologist. 

Source: Adapted from (LInkins, et al., 2014), (Buller, et al., 2012), (Patel, et al., 2011) 

Patients with confirmed deep vein thrombosis (DVT) or pulmonary embolism (PE) are 
eligible to receive PBS-subsidised rivaroxaban in the community upon discharge.  

For patients without a confirmed thrombus, rivaroxaban treatment for HIT is considered 
‘off-label’ and patients will need to obtain hospital-subsidised stock on discharge. 
Patients should not be discharged without a clear plan specifying duration of treatment. 

After initial anticoagulant therapy and when platelet count has returned to normal, 
warfarin may be a suitable oral anticoagulant for maintenance therapy in patients with 
HIT if rivaroxaban cannot be used (e.g. due to abnormal kidney or liver function). The 
use of alternative non-heparin parenteral anticoagulants for patients with acute HIT will 
depend on factors such as their local availability, dosing, monitoring requirements, and 
elimination half-lives. 

4.1.2 Bivalirudin 

Bivalirudin is a parenteral direct thrombin inhibitor. It reversibly inhibits both free and 
fibrin-bound thrombin, preventing conversion of fibrinogen to fibrin, and therefore 
preventing thrombus formation. Thrombin-induced platelet aggregation is also inhibited. 
(MIMS Online, 2021) 

Initial dosing of bivalirudin is based on actual bodyweight and kidney function (see Table 6). 
Loading doses are generally not required. Seek advice for patients with bodyweight greater 
than 150 kg and start dosing with maximum bodyweight 15o kg. 

Bivalirudin requires reconstitution then a further dilution prior to administration. 
Reconstitute a single vial of 250 mg powder with 5 mL water for injection to give a 
concentration of 50 mg/mL, gentle swirl until dissolved and solution is clear to opalescent 
and colourless to slightly yellow. Dilute reconstituted solution with 45 mL of a compatible 
fluid (0.9% sodium chloride or 5% glucose) to make a final concentration of 5 mg/mL in total 
volume 50 mL. 
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Table 6: Initial dosing of Bivalirudin for HIT treatment 

Estimated kidney function 
Bivalirudin starting dose 

(Maximum 22.5 mg/hr) 

Greater than 60 mL/min 0.15 mg/kg/hr 

30 to 60 mL/min 0.08 mg/kg/hr 

Less than 30 mL/min 
and not on kidney replacement therapy 0.05 mg/kg/hr 

Continuous kidney replacement therapy 0.05 mg/kg/hr 

Intermittent kidney replacement therapy 
or peritoneal dialysis 0.02 mg/kg/hr 

Source: Adapted from (Burcham, et al., 2013), (KIser, Burch, Klem, & Hassell, 2008) 

 
Measure a baseline APTT prior to commencing bivalirudin infusion. If baseline APTT is 
elevated, consult haematologist for advice. Monitor APTT every 3 hours until 2 consecutive 
results within target range, then check next morning (i.e. within 24 hours)—see Table 7 for 
dose adjustment nomogram. Bivalirudin undergoes both enzymatic and kidney excretion 
with an elimination half-life 25 minutes (57 minutes if estimated kidney function is less than 
30 mL/min) (MIMS Online, 2021)—monitor kidney function. 

Table 7: Dose adjustment of ongoing Bivalirudin infusion for HIT treatment 

If APTT level not in target range within 24 hours, SEEK ADVICE 

Queensland Health APTT 
(sec) 

[Notify prescriber if 2 consecutive 
results are less than 45] 

Withhold infusion 
(min) 

Infusion rate change 
(mg/kg/hr) 

Repeat APTT assay 
(hours) 

Less than 45 0 Increase by 
0.01 mg/kg/hr 

3 hours 

45 to 59 0 Increase by 
0.005 mg/kg/hr 

3 hours 

60 to 80 Target APTT range NO change 

3 hours until 3 consecutive 
APTT results within range, 
then check next morning 

(i.e. within 24 hours) 
81 to 95 0 Decrease by 

0.005 mg/kg/hr 
3 hours 

96 to 110 120 Decrease by 
0.01 mg/kg/hr 

3 hours 

Greater than 110 Until APTT in Target 
range 

Decrease by 
0.01 mg/kg/hr 

3 hours 

Source: (Burcham, et al., 2013) 
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4.1.3 Fondaparinux 
Fondaparinux is a parenteral factor Xa inhibitor. It has weight-based dosing and is 
administered by subcutaneous injection (see Table 8). Monitoring of drug levels is not 
usually required however kidney function should be monitored as fondaparinux is excreted 
by the kidneys with an elimination half-life 17 to 20 hours (Linkins, et al., 2012). As such, it is 
not recommended for patients with severe kidney impairment (i.e. less than 30 mL/min)—
use an alternative anticoagulant instead (see Table 4).  

If used in patients with moderate kidney impairment (30 to 49 mL/min) seek specialist 
advice before initiating treatment (Joseph, et al., 2019), and consider monitoring. Monitor 
taking 2-hour post dose peak anti-Xa level and adjust dose using anti-Xa assay (specify 
fondaparinux on pathology request form) aiming for target range 1 to 1.5 units/mL (adapted 
from (Staley, Simmons, Feldman, Williams, & Pham, 2019)). 

Table 8: Dosing of Fondaparinux for HIT treatment 

Bodyweight Fondaparinux dose 

Less than 50 kg 5 mg subcut once daily 

50 to 100 kg 7.5 mg subcut once daily 

Greater than 100 kg 10 mg subcut daily 

Source: (Joseph, et al., 2019) 

 

4.1.3.1 Anti-Xa monitoring instructions for fondaparinux  
1. Note target peak anti-Xa level (2 hours post dose) is 1 to 1.5 units/mL.  
2. Use blue top (citrate) blood collection tubes.  
3. Take blood sample after the third or fourth dose aligning with local phlebotomy times 

and ensuring collection of blood sample two (2) hours after a subcutaneous dose for a 
peak fondaparinux level.  

4. Ensure levels are arranged for collection during normal haematology laboratory hours 
(i.e. collect blood sample at 10:00 for fondaparinux given once daily at 08:00).  

5. Seek advice on dose adjustment from consultant, haematologist, or clinical pharmacist. 
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4.1.4 Argatroban 

Argatroban is a parenteral direct thrombin inhibitor. Although not currently registered in 
Australia it is LAM listed for HIT treatment in patients with end stage kidney failure (see 
Table 3) and is available on Special Access Scheme (SAS) category A.  

Argatroban undergoes hepatobiliary excretion with an elimination half-life ranging 40 to 50 
minutes (Linkins, et al., 2012) and should be avoided if patient has moderate to severe liver 
impairment (i.e. Child-Pugh score greater than 6—Child Class B or C)—use an alternative 
anticoagulant instead (see Table 4). Seek advice for patients with mild liver impairment—a 
dose reduction may be considered. 

Measure a baseline APTT prior to commencing argatroban infusion (Table 9). If baseline 
APTT is elevated, consult haematologist for advice. Monitor APTT every 2 hours until 2 
consecutive results within target range, then check APTT next morning (i.e. within 24 hours).  

Table 9: Dosing of Argatroban for HIT treatment 

Dilution Continuous IV infusion Monitoring  

Dilute 250 mg in 250 mL 
0.9% sodium chloride 
resulting in a 1 mg/mL 
final concentration 

120 microg/kg/hr IV 

(maximum 600 microg/kg/hr) 

Bolus dose is NOT required 

Monitor APTT and adjust aiming for APTT 1.5 to 3 
times patient baseline.  

Monitor every 2 hours until two consecutive 
results, then monitor daily. 

Source: (Grouzi, 2014) 
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4.1.5 Danaparoid 
Danaparoid is a parenteral anticoagulant that is a more selective factor Xa inhibitor than 
LMWH and is a suitable option for HIT treatment. It is predominantly used for patients on 
intermittent haemodialysis (see section 6) or when APTT cannot be used for monitoring. 
Dosing is three-pronged with an initial weight-based IV bolus (see Table 10) followed by 
accelerated IV infusion, then a maintenance dose dependent on kidney function (see Table 
11). Danaparoid is excreted by the kidneys with an elimination half-life of 24 hours (Linkins, 
et al., 2012). Monitor daily anti-Xa levels (specify danaparoid on pathology request form) and 
adjust dose aiming for a level of 0.5 to 0.8 units/mL (Joseph, et al., 2019). 

Table 10: Initial dosing of Danaparoid for HIT treatment 

Danaparoid IV bolus 
Danaparoid accelerated Initial IV 

infusion 
Bodyweight Bolus dose 

Less than 60 kg 1500 units IV 

400 units/hr for 4 hours 

then  

300 units/hr for 4 hours 

60 to 75 kg 2250 units IV 

76 to 90 kg 3000 units IV 

Greater than 90 kg 3750 units IV 

Source: (Joseph, et al., 2019) 

Table 11: Maintenance dosing of Danaparoid for HIT Treatment 

Estimated kidney function Danaparoid maintenance dose 

Greater than 60 mL/min 200 units/hr 

30 to 60 mL/min 150 units/hr 

Less than 30 mL/min Not recommended 

Source: Adapted from (Joseph, et al., 2019) 
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4.1.6 Warfarin 
Warfarin is not recommended for initial treatment of HIT because it can paradoxically 
worsen the thrombosis. If used, it can result in venous limb gangrene and skin necrosis 
(Ahmed, Majeed, & Powell, 2007). If the patient is taking warfarin when diagnosed with HIT, 
cease warfarin, and administer vitamin K to reverse the anticoagulant effects (see Reversal 
of warfarin section in the Statewide Anticoagulant Guideline). Warfarin should not be 
administered until platelet counts have normalised (Linkins, et al., 2012). It may then be 
used in situations requiring long term anticoagulation where a DOAC is not a suitable 
option. 

5 Perioperative management of 
patients treated for HIT 

Patients on anticoagulants should be monitored for bleeding and non-essential invasive 
procedures should be avoided.  

For urgent surgical procedures in patients being treated for active HIT, seek urgent advice 
from a haematology consultant. 

For non-urgent surgical procedures in patients being treated for active HIT, delay surgery 
until HIT has resolved as risk of thrombosis is very high in the first 30 days. Seek specialist 
advice on the perioperative management of anticoagulation and VTE prophylaxis with a 
non-heparin anticoagulant. 

Management of patients with previous HIT requiring cardiac surgery should be discussed 
with the cardiac surgeon, cardiac anaesthetist, intensive care physician, clinical 
immunologist, and haematologist. 

https://www.health.qld.gov.au/__data/assets/pdf_file/0015/1152213/statewide-anticoagulant-guideline.pdf
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6 Anticoagulation for intermittent 
haemodialysis in patients with a 
history of HIT 

Anticoagulant therapy is required for patients who are undergoing intermittent 
haemodialysis—see Table 12 for options in patients with a history of HIT. Danaparoid is the 
anticoagulant of choice. 

Table 12: Anticoagulation for intermittent haemodialysis in patients with a history of 
HIT 

Anticoagulant Dose Monitoring 

Danaparoid 

Greater than 55 kg: 3750 units bolus at 
commencement of haemodialysis. 

If no clotting is noted, the dose can be decreased 
to 3000 units on the third and subsequent dialysis 
sessions. 

Anti-Xa level prior third 
treatment. 

Target anti-Xa level is less than 
0.20 units/L. 

Argatroban 

250 microg/kg bolus at commencement of 
haemodialysis followed by a continuous infusion 
of 2 microg/kg/min for duration of dialysis. 

Reduce dose if significant liver impairment. 

Monitoring not required, and 
short half-life means likely 
cleared 40 mins after 
completion of dialysis. 

Source: Danaparoid dosing (Davenport, 2009); Argatroban dosing (Murray, et al., 2004) 

Citrate locks (e.g. Taurolock®) or danaparoid 375 units diluted with 0.9% sodium chloride are 
suitable heparin alternatives for locking temporary dialysis central venous catheter lumens. 

7 Post HIT care follow up 
A high clinical suspicion or confirmed case of HIT should be documented in the Allergy and 
Adverse Drug Reaction (ADR) section of the medication chart or within the relevant sections 
of electronic medication management systems. While the documentation may note the 
specific agent involved, it should also include all heparin products as causative agents for 
HIT.  

Discuss with the patient options for Medic Alert such as necklace or bracelet and, provide 
details on the ordering process. Ensure clinical handover includes details of episode of HIT. 

A patient with a history of HIT should not be re-exposed to heparin unless there is a strong 
clinical need such as cardiac bypass.  
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7.1 VTE prophylaxis for patients with a history of 
HIT 

If thromboprophylaxis is required for a patient with a history of HIT, a non-heparin 
alternative agent should be considered (see Table 13). Rivaroxaban is the preferred 
anticoagulant in Queensland Health facilities for these patients. 

Table 13: Thromboprophylaxis options for patients with a history of HIT 

Anticoagulant 
Estimated 
kidney 
function 

Standard VTE 
prophylaxis 
dosing 

Considerations/Limitations 

Rivaroxaban 

15 mL/min or 
greater 

10 mg ONCE daily 
orally 

Absorbed orally and reaches maximum 
concentrations within 2 to 4 hours when 
taken with food. 

Therapeutic drug monitoring is not 
routinely required. Rivaroxaban is 
contraindicated if estimated kidney 
function is less than 15 mL/min. 

Less than 
15mL/min Not recommended 

Fondaparinux 

Greater than  
50 mL/min 

2.5 mg ONCE daily 
subcutaneously 

May be considered if parenteral 
administration is required. 

Therapeutic drug monitoring is not 
routinely required.  

Kidney function should be monitored. 
Monitoring for potential drug 
accumulation may be required if 
thromboprophylaxis is prolonged. 
Fondaparinux is contraindicated if 
estimated kidney function is less than  
30 mL/min. 

30 to 50 mL/min 1.5 mg ONCE daily 
subcutaneously 

Less than 
30 mL/min Not recommended 

Danaparoid 

30 mL/min or 
greater 

750 anti-Xa units 
TWICE daily 
subcutaneously 

May be considered if parenteral 
administration is required. 

Therapeutic drug monitoring is not 
routinely required.  

Kidney function should be monitored. 
Danaparoid is excreted by the kidneys 
with an elimination half-life of 24 hours. 
Use with caution if kidney impairment. 
Monitoring for potential drug 
accumulation may be required if 
thromboprophylaxis is prolonged. 
Danaparoid is contraindicated if 
estimated kidney function is less than  
30 mL/min. However, for patients 
undergoing intermittent haemodialysis 
danaparoid is the anticoagulant of 
choice. 

Less than 
30 mL/min 

Seek specialist 
advice.  

If necessary, use 
with caution and 
reduce dosing 
frequency to 
750 anti-Xa units 
ONCE daily 
subcutaneously 

Source: Adapted from (MIMS Online, 2021), (UK Renal Pharmacy Group, 2020), (UK Renal Pharmacy Group, 2018), (Matthew 
& Russ, 2007) 
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7.2 Heparin re-challenge 
If a heparin re-challenge is required for a clinical indication or due to the high cost or lack of 
availability of alternative anticoagulants, it should only be considered in consultation with a 
haematologist. Although there is no consensus regarding timing of re-exposure to heparin 
for acute HIT, a waiting period of at least 100 days after the last detection of HIT antibodies 
is recommended.  

8 Supporting Documents  
Queensland Health Anticoagulant Guideline. Available at: 
https://qheps.health.qld.gov.au/medicines/medication-safety/high-risk-med 
 

9 Approval  
Approving Officer: Justin Lee, Director, Medication Services Queensland, 2022 

10 Version control 

Version Amendments Author/s Approved 

Version 1_0 
Endorsed by QHMAC to support the non-TGA 
registered indication for use of rivaroxaban to 
treat HIT 

Peter Wood 2018 

Version 2_0 

Review coordinated with over-arching 
Statewide Anticoagulant Guideline 

Inclusion of anticoagulation for intermittent 
haemodialysis 

Sarah Mathers 2022 
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