[image: image3.png]Table 2. Warfarin Reversal with PCC

Indications INR PCC Dosing” | Maximum Dose
Stroke/Neurocritical Care (pager 1620) or 2-399 25 units’kg 2500 units.
Hematology/Oncology (pager 0595) Attending
Approval
4-6 35 units’kg 3500 units
1) Severe ICH
OR >6 50 units’kg 5000 units
2) Emergent surgery AND inability to tolerate volume
associated with FFP

"Doses should be rounded to the nearest 500 units
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 Intracranial Hemorrhage Reversal Agent Guideline
Purpose:  A guideline for the reversal of anticoagulant for intracerebral hemorrhage (ICH) patients  
Application:  For all ICH patients on anticoagulant therapy at the time of acute hemorrhage.
Exceptions:  None
· Initial management: 
a. STAT head CT to verify intracranial hemorrhage

b. Rapidly review medication list with patient or family, if possible

c. Confirm last dose of medication administration with family

d. Notify pharmacy of urgent need for anticoagulant reversal

e. Initial blood work: Full CBC, coagulopathy panel including INR, PT, PTT
· Agent Specific Reversal Recommendations

· Rapidly correct coagulopathy (goals INR ≤ 1.2, platelets ≥ 100 K/microL, PTT ≤ 35 sec)

· **See BMC Reversal of Oral Anticoagulation Guidelines for full details of the reversal strategies outlined below**

· Warfarin, INR > 1.4

a. Prothrombin Complex Concentrate (PCC)

i. Life-threatening hemorrhages or patients unable to tolerate optimal FFP volume

ii. Low risk of PE, MI, stroke, other thromboembolic events (~1-4%).  Use with caution in pts with high risk of thrombosis or who have had thromboembolic event in the previous 3 months
iii. Decision to be made by Stroke or NCC attending

iv. Dosing (See Table 2)
v. Check INR q4h after initial correction until stably < 1.4.  Consider additional PCC or adding FFP ONLY if INR is elevated upon re-checking.

vi. Give with Vitamin K 10mg IV

Table 2.
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· Fresh frozen plasma for patients not receiving PCC

a. FFP dose

i. INR 1.5-1.9:  2-4 units

ii. INR 2.0-2.9:  4-6 units

iii. INR 3.0-3.9:  6-8 units

iv. INR ≥ 4.0:  8-10 units

b. Vitamin K 10mg IV

c. Check INR immediately after the last unit of the initial FFP transfusion order has completed infusing, then Q4h until INR stably ≤ 1.2

d. Continue FFP transfusion until INR ≤ 1.4
· INR > 1.4 (liver disease)

a. Fresh frozen plasma for patients not receiving PCC

a. FFP dose

i. INR 1.5-1.9:  2-4 units

ii. INR 2.0-2.9:  4-6 units

iii. INR 3.0-3.9:  6-8 units

iv. INR ≥ 4.0:  8-10 units

b. Vitamin K 10mg IV

c. Check INR immediately after the last unit of the initial FFP transfusion order has completed infusing, then Q4h until INR stably ≤ 1.2

d. Continue FFP transfusion until INR ≤ 1.4
· Platelets < 100 K/microL

a. Platelets 60-99 K/microL:  1 dose (5 units)

b. Platelets 30-59 K/microL:  1-2 doses (5-10 units)

c. Platelets <30 K/microL:  2-3 doses (10-15 units)

d. Check platelet count 30min after initial platelet order, then Q6h until stably ≥ 100K/microL

· Intravenous heparin with PTT > 35 seconds
a. Stop heparin infusion

b. Determine rate of heparin infusion at time of bleeding

c. Administer protamine sulfate

a. Within 30min of heparin infusion termination: 1mg per 100 units/h of heparin

b. 30-60min after heparin infusion termination: 0.5-0.75mg per 100 units/h of heparin

c. 60-120min after heparin infusion termination: 0.375-0.5mg per 100 units/h of heparin

d. >120min after heparin infusion termination: 0.25-0.375mg per 100 units/h of heparin
e. Infuse at <5mg/min; maximum 50mg over 10min

f. Monitor for sign of anaphylaxis; risk higher in patients who have prior exposure to protamine in the form of insulin preparations or direct protamine treatment.

g. Check PTT 30min after protamine infusion, then Q1h for 6h, then Q4h for the remainder of the first 24h post-hemorrhage

· *Low molecular weight heparin (LMWH)

a. Consider STAT Hematology consult

b. If the last dose was given within the last 8h, give protamine sulfate 1mg per 100 anti-Xa units LMWH (See Table 3)
c. Consider  PCC 50 units/kg OR recombinant factor VIIa 20mcg/kg PLUS 2 units FFP, especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after protamine (spot-sign on CTA, neurologic worsening, hematoma enlargement)
Table 3

	If enoxaparin dose was given:
	Administer

	Within 8 hours
	· 1 mg IV protamine for every 100 anti-Xa units (1mg = 100 anti-Xa units),  max dose = 50 mg 
· A second dose (0.5 mg protamine for every 100 anti-Xa units) may be considered if bleeding persists

	> 8 hours
	· If enoxaparin dose was given more than 8 hours prior, protamine may not be beneficial, however, a smaller dose may be considered (0.5 mg protamine for every 100 anti-Xa units). 


· Oral Factor Xa inhibitors (rivaroxaban/apixaban/edoxaban) administration within the preceding 24-48h)

a. Consider STAT Hematology consult

b. No specific antidote known

c. Consider activated charcoal if last administration of medication in the past 2 hours

d. Consider PCC 50 units/kg (OR recombinant factor VIIa 20mcg/kg PLUS 2 units FFP) especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)

e. Check PT 30 minutes after the administration of PCC and FFP, may consider additional dose of 25 units/kg if PT is still >13.5

· *Fondaparinux

a. Consider STAT Hematology consult

b. No specific antidote known

c. Consider recombinant factor VIIa 20mcg/kg especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)

· *Direct thrombin inhibitors 

a. Lepirudin, bivalrudin, argatroban

a. STAT Hematology consult

b. Stop infusion; half-life ≈ 20-60min

c. No specific antidote known

d. Consider PCC 50 units/kg (OR recombinant factor VIIa 20mcg/kg) especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)

· Dabigatran administration within the preceding 10h (CrCl > 50 mL/min) or 48-72h (CrCl < 50 mL/min)

a. STAT Hematology consult

b. Idarucizumab (PRAXBIND) – Use only for life threatening bleed or urgent surgery that cannot be delayed for 8 hours.  

c. Idarucizumab given as one-time IV 5 gram dose, administered as two, IV 2.5 g per 50 mL vials.  Vials administered undiluted as two consecutive IV boluses by hanging vials.  Infusions should take no longer than 5-10 min per vial.  

d. NB: Idarucizumab binds and neutralizes the anticoagulant effect of dabigatran – factor replacement MAY STILL BE NECESSARY in the case of life threatening bleed.  

e. Consider PCC 50 units/kg (OR recombinant factor VIIa 20mcg/kg PLUS 2 units FFP), especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)

f. Consider emergent hemodialysis to remove drug from circulation

· *Thrombolytic agents (including IV tPA)

a. STAT Hematology consult

b. In addition to standard labs, check fibrinogen

c. Cryoprecipitate 10 units

d. Consider aminocaproic acid or tranexamic acid

e. Consider platelet transfusion (6-8 units)

f. Consider FFP transfusion

· *Uremic bleeding

a. STAT Hematology and Renal consults

b. Consider desmopressin 0.3mcg/kg (max 20mcg) diluted in 50mL of normal saline and infused over 20-30min

c. Consider cryoprecipitate 10 units 

*From CHEST guidelines.  Little evidence available.  Can consider other interventions based on pharmacology and severity of hemorrhage
Responsibility:  MD, RN, Lab, Pharmacy
Forms:  None 
Other Related Policies: Management of ICH
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