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Factor Ila (Thrombin) Inhibitors

Factor lla, also known as thrombin, is a central enzyme in the
coagulation cascade.

It converts soluble fibrinogen into insoluble fibrin, forming the
structural basis of a blood clot.

Thrombin also activates platelets and several clotting factors
(V, VI, X1, XII1), amplifying clot formation.

It serves as a critical target in anticoagulant therapy to
prevent thrombosis without impairing hemostasis entirely.

Direct thrombin inhibitors (DTIs) like dabigatran and
argatroban block this enzyme’s activity directly.

Map with oral and parental



Dabigratan

Indications

— Stroke prevention in patients with non-valvular atrial fibrillation.

— Treatment and prevention of deep vein thrombosis (DVT) and
pulmonary embolism (PE).

— Used after hip or knee replacement surgery for thromboprophylaxis.
Complications
— Higher risk of gastrointestinal bleeding, especially in elderly patients.

— Accumulation in patients with renal impairment due to renal
clearance.

— Limited monitoring options; standard tests like aPTT are unreliable at
high doses.

Antidote
— Specific antidote: Idaricuzumab
— Non-specific: 4 factor PCC’s



Argotroban

Indications
— Treatment of heparin-induced thrombocytopenia (HIT).

— Anticoagulation during percutaneous coronary intervention (PCI)
in patients with HIT..

— Used in patients who cannot receive heparin due to allergy or
risk..

Complications

— Bleeding risk, particularly in critically ill or liver-impaired
patients.

— Hepatic clearance: Drug accumulates in liver dysfunction,
requiring dose adjustment.

— Falsely elevates INR, complicating transition to warfarin.
Antidote

— No specific antidote



Angiomax

Indications
— Anticoagulation during PCI (with or without HIT).
— Alternative to heparin in patients at higher bleeding risk..
— Sometimes used in cardiac surgery (off-label)..
Complications

— Moderate bleeding risk (lower than heparin in some PCI
trials).

— Renal clearance: Accumulates in patients with kidney
impairment.
— Shorter half-life (~25 minutes) but longer if kidneys are
impaired
Antidote
— No specific antidote



Mechanism of Action
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Dabigatran Reversal Agent

Dabigatran
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— Monoclonal antibody — binds to dabigatran

— Prevents dabigatran from binding to thrombin
Dosing and Administration

— 2.5 g/50 mL vial

— Dose is 2.5 g x 2 (total dose = 5 g)

— Can be infused from vial or drawn into a syringe




Argatroban Reversal Agent

Reversal Strategy
— No FDA-approved antidote available
— Primary reversal: Stop infusion due to short half-life of 45 minutes

— In emergencies: Use supportive measures like plasma, PCC’s, and
blood products

Clinical Considerations
— Hepatic metabolism: Adjust dose in patients with liver impairment
— Monitor with aPTT: Preferred method to assess anticoagulation

— INR Elevation: Falsely increased when transitioning to warfarin,
requiring careful interpretation



Angiomax Reversal Agent

Reversal Strategy
— No FDA-approved antidote available

— Short half-life of 25 minutes: effect declines quickly after stopping
infusion

— Supportive care for severe bleeding: may include blood products or
off-label PCC’s

Clinical Considerations
— Renal clearance: Impaired kidney function prolongs anticoagulant effect
— Monitoring tools: Use ACT or aPTT to assess anticoagulation levels

— Direct thrombin inhibition: Mechanism responsible for anticoagulant
action



Ciraparantag Reversal Agent

Ciraparantag (PER977)
— Investigational universal reversal agent (not yet FDA-approved)
— Designed to reverse DTIs, FXa inhibitors, and LMWH

Mechanism of Reversal

— Small synthetic molecule binds DOACs and heparins via hydrogen and charge
interactions

— Forms inactive complexes cleared renally, restoring coagulation within minutes

Dosing and Considerations
— Studied as single IV bolus 100-300 mg (phase 2/3 trials)
— Rapid reversal (<10 min) sustained ~24 h in early studies
— Adverse events: mild paresthesia, dysgeusia; further safety data pending



Global Reversal Agent (PCCs)

4-Factor Prothrombin Complex Concentrates (PCCs)
 Kcentra (4-factor PCC), FEIBA (aPCC), and rFVIla (NovoSeven)
Non-specific reversal options before targeted antidotes like idarucizumab

Mechanism of Action

Replenishes vitamin K-dependent clotting factors (ll, VII, IX, X)

May improve coagulation parameters in DOAC-related bleeding
Acts downstream of thrombin - limited effectiveness with DTIs

Dosing and Administration
* FEIBA: 25-50 units/kg
* 4-factor PCC: 50 units/kg

Use is off-label for DTIs — supported by expert consensus and case reports

Risks and Considerations
- Black box warning for potential thrombotic risk

Limited clinical data — based on in vitro, volunteer, or retrospective studies
May be life-saving in critical bleeding when no specific antidote is available
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