
 

 

 

 

 

THROMBOLYSIS AND HEPARIN REVERSAL 
 

Introduction 

 

Bleeding complications from thrombolytic therapy or heparin therapy can be life-

threatening. 

 

The three most feared manifestations of bleeding are: 

 

● Intracranial 

 

● Gastrointestinal 

 

● Retroperitoneal. 

 

See separate document for reversal of warfarin therapy 

 

REVERSAL OF THROMBOLYTIC AGENTS 

 

Before deciding to thrombolyse any patient the risk of these complications needs to be 

carefully weighed against the possible benefit. 

 

Indications: 

 

Current indications for thrombolytic therapy include: 

 

● STEMI where PCI is not available in a timely manner 

 

● Pulmonary embolism resulting in circulatory shock 

 

● Some cases of major vascular thromboembolic occlusions 

 

● Ischaemic stroke, presenting within 4.5 hours.  

 

Preparations: 

 

The most common thrombolytic preparations in use in Australia include: 

 

● rtPA (trade name Alteplase): 

 

 ♥ Recombinant tissue plasminogen activator (often termed tPA) 

 

 ♥ This is primarily used in stroke thrombolysis 



 

● Tenecteplase (trade name Metalyse): 

 

 ♥ This is primarily used in STEMI 

 

 ♥ It is sometimes used for massive pulmonary embolism. 

 

● Urokinase: 

 

 ♥ This is used in thrombotic ischaemic vascular lesions.  

 

Risk Assessment 

 

The best approach to thrombolysis complications is prevention! 

 

In this regard the following need to be considered: 

 

1. Contraindications: 

 

 There are well defined absolute and relative contraindications to thrombolytic 

therapy. 
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 These are listed in appendix 1 below. 

 

2. The Intrinsic Risk of Bleeding: 

 

 Those that are at increased risk for intracranial haemorrhage. 

 

When assessing patients with relative contraindications or for lesser pathologies 

that technically qualify for thrombolysis (eg minor inferior MI in the elderly), the 

specific risk factors for intracranial haemorrhage also need to be kept in mind.    

 

 These include: 
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 ● Age over 75 years 

 

● Female 

 

● Smaller sized patients 

 

● Prior stroke of any type 

 

● SBP > 160 mmHg. 

 

Reversal 

 

In cases where a life-threatening bleed occurs following thrombolytic therapy: 

 

Consult a clinical Haematologist 

 



1. Cease any anticoagulant agents: 

 

 ● Thrombolytic infusions 

 

 ● Heparin infusions 

 

 ● Fractionated heparins (Enoxaparin) 

 

 ● Antiplatelet agents. 

 

2. Life threatening volume loss: 

 

 In the case of severe GIT or retroperitoneal bleeds: 

 

● Replace lost RBCs with packed RBC transfusion and crystalloid volume 

resuscitation as clinically indicated.  

 

3. Reverse coagulation factor inhibition with fibrinogen: 

 

 ● Fresh frozen plasma. 

 

 Or  

 

 ● Cryoprecipitate. 

 

4. Anti-fibrinolytic agents: 

 

 There are 2 main agents that have been used for this purpose: 

 

 ● Tranexamic acid. 

 

 ● Aminocaproic acid (no longer available in Victoria) 

 

These agents can be given orally or IV. In the context of life-threatening bleeds 

oral administration is likely to be contraindicated. If they are to be given, the IV 

route is the preferred option. 

 

Efficacy of these agents is uncertain in the setting of life-threatening bleeding due 

to thrombolytic agents. 

 

5. Consider Platelets 

 

 

 

 

 

 

 



REVERSAL OF HEPARIN 

 

Indications: 

 

The prophylaxis of and treatment of thrombo-embolic disease. 

 

Preparations 

 

The most common heparin preparations in use in Australia include: 

 

● Unfractionated heparin: 

 

 ♥ This is given as a continuous infusion. 

 

● Fractionated heparin: 

 

 ♥ These are given as subcutaneous injections. 

 

 Examples include: 

 

 ♥ Enoxaparin (trade name Clexane) 

 

♥ Fondaparinux (trade name Arixtra) 

 

 ♥ Dalteparin (trade name Fragmin) 

 

Reversal 

 

Reversal of unfractionated heparin is done with Protamine sulphate.  

 

Dosing with this agent can be complex. 

 

Consult a clinical Haematologist 

 

See also local protocols 
 

Protamine sulphate dosing: 
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Preparation:   

 

● 50 mg per 5 ml ampoule. 

 

Dose for single heparin bolus: 

 

● Slow IV injection at a rate of 5mg/min (50mg over 10 mins). 

 

● 1mg will usually neutralise at least 100 units of heparin. Therefore to 

 neutralize the standard 5000 U dose of heparin give 1 ampoule, ie 50 mg. 



 

The situation is more complex when there is some delay between heparin administration 

and giving the protamine. Due to the short half-life of heparin, reductions in the 

protamine dose must be allowed if more than 30 minutes have elapsed since the IV 

heparin was administered or the infusion ceased.  

 

Remember that protamine in excessive dosage will act as an anticoagulant in its own 

right! No more than 50 mg protamine sulphate should be given at any one time.  

 

Appropriate dosage for delayed administration beyond 15 minutes of a single bolus 

injection is as follows: 

 

 

Dose to counteract a heparin infusion: 

 

● Give an empirical dose of 25 to 50 mg protamine sulphate after stopping the 

 infusion. 
 

APTT should be performed 5 to 15 mins after administration protamine to assess 

neutralising effect. 
 

Dose to counteract Enoxaparin: 

 

Protamine sulphate is of less certain efficacy in reversing the effects of the low molecular 

weight heparins, (eg. dalteparin (Fragmin)/ enoxaparin (Clexane). 

 

In the absence of any other more effective agent however the following is recommended: 

 

● 1mg protamine for 1mg Enoxaparin. 

 

 

 

 

 

 

 

 

 

 



 

Appendix 1 
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ABSOLUTE contraindications 

 

 

RELATIVE contraindications 

 

Risk of bleeding: 

 

 Active Bleeding (excluding menses) 

 

 

 

 Bleeding diathesis 

 

 Significant closed head or facial trauma 

within 3 months 

 

 

 

 

 

 

 

 

Risk of intracranial haemorrhage 

 

 Any prior intracranial haemorrhage 

 

 

 Ischaemic stroke within 3 months  

 

 

 Known structural cerebral vascular     

lesion, (eg AVM) 

 

 

 

 Known malignant intracranial neoplasm 

(primary or secondary) 

 

 

 

 

 

Risk of bleeding: 

 

 Current use of anticoagulants, the 

higher the INR the greater the risk of 

bleeding. 

 

 Non-compressible vascular punctures. 

 

 Recent major surgery (<3 weeks) 

 

 Traumatic or prolonged (> 10 minutes) 

CPR 

 

 Recent (within 4 weeks) internal 

bleeding (eg Urinary tract/ GIT) 

 

  Active peptic ulcer 

 

Risk of intracranial haemorrhage 

 

 Chronic severe poorly controlled 

hypertension 

 

 Severe uncontrolled hypertension on 

presentation (180/110) 

 

 Ischaemic stroke >3 months ago, 

dementia, or known intracranial 

abnormality not covered in absolute 

contraindications. 

 

 

 

 

Other 

 

 Pregnancy 

 

 

 



 

Appendix 2 

 

The coagulation cascade and fibrinolytic system: 

 

Extrinsic clotting pathway                       Intrinsic clotting pathway, (F12)                        

(F3, tissue thromboplastin) 
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