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Abstract:  It is newly commercializing drug that is replacing other anticoagulants in the prevention of venous thromboembolism, 

stroke and systemic arterial value embolism. Act directly on thrombin presenting in a dynamic and predictable way, which does 

not require monitoring these patients. Dabigatran Etexilate is a Novel Oral Anticoagulant (NOAC). It is used to prevent stroke 

and harmful blood clots (such as in your legs or lungs) if you have certain type of irregular heart beat (atrial fibrillation). It makes 

blood flow through your veins more easily. This drug is only available on prescription. 

                      Dabigatran Etexilate is direct thrombin inhibitor, which was approved by the European Medicines Agency in 2008 

and Food and Drug Administration (FDA) in October 2010. Dabigatran Etexilate is licensed in >75 countries worldwide for the 

prevention of VTE after elective hip or knee arthroplasty. The approved dosage for most of the patients is a fixed oral dose of 220 

mg once daily administered as a single capsule of 110 mg (half dose). As compared to warfarin, due to its predictable 

anticoagulant response, Dabigatran does not require routine anticoagulation monitoring. Another advantage over warfarin is its 

more favorable drug and food interaction profiles. The safety profile appears to be similar as that of warfarin. 

 

Index Terms - Dabigatran Etexilate, Dabigatran, Oral Anticoagulant, Thrombin inhibitor, Atrial fibrillation, Stroke, Bleeding. 

INTRODUCTION 

Dabigatran Etexilate belongs to class of drug known as anticoagulants or blood thinners. Anticoagulants are medicines that help 

to prevent blood clots. They are given to people at a high risk of getting clots, to reduce their chances of developing serious 

conditions such as strokes and heart attack. A blood clot is a seal created by the blood to stop bleeding from wounds. While they 

are useful in stopping bleeding, they can block blood vessels and stop blood flowing to organs such as the brain, heart or lungs if 

they form in wrong place. Anticoagulants work by interrupting the process involved in the formation of blood clots.  

 Chemical name of Dabigatran Etexilate a direct thrombin inhibitor is: 
 

Beta-Alanine,N-[[2-[[[4-[[[(hexyloxy)carbonyl]amino]iminomethyl]phenyl]amino]methyl-1H-benzimidazol-5-yl]carbonyl]-

N-2-pyridinyl-ethylester, methanesulfonate. 
 

 The empirical formula is: C34H41N7O5 
 

  Molecular weight: 627.75 (free base)  
 

It form saturated solution in pure water has a solubility of 1.8 mg/ml. freely soluble in methanol, slightly soluble in ethanol and 

sparingly soluble in isopropanol. Used to treat blood clots in the veins of your legs (deep vein thrombosis) or lungs (pulmonary 

embolism) and to reduce the risk of them occurring again. Use this medication regularly to get the most benefit from it. To help 

you remember, take it at the same time (s) each day. It is very important to take it exactly as directed.  

       Atrial fibrillation is the most common cardiac arrhythmia and major cause of stroke in US and Europe. Around 2.2 million 

people suffering from this disease in US. And around 4.5 million in Europe. In patients with atrial fibrillation, 80% of heart 

attacks cause death or disability, and mortality per year reaches 50%. Vit.K antagonists like warfarin and acenocoumarol are very 

effective in preventing strokes. It is the only drug available for the long-term anticoagulant therapy. Warfarin and acenocoumarol 

exert its anticoagulant effect by reducing the levels of prothrombin and factor X; and heparin acts by binding to antithrombin and 

enhancing its ability to inhibit thrombin. Warfarin has its drawbacks with a narrow therapeutic window. The need to monitor the 

state of anticoagulation of patient by controlling the International Normalized Ratio (INR), the numerous food and drug 

interactions, lack of direct actions on coagulation proteins and high start activity time and its removal. A very serious allergic 

reaction to this drug is rare. Daily use of alcohol while using this medication may increase your risk for stomach bleeding. It 

causes heavy bleeding. To lower the chances of getting cut, bruised, or injured, use caution with sharp objects like razors and nail 

cutters and avoid activities such as contact sports. It also increases risk of bleeding in pregnant women.  
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MATERIALS AND METHODS:  

Biographic search. We reviewed the literature search in Pub Med/ Medline, Cochrane library databases. Only papers with human 

subjects were selected. We searched articles published in last 10 years. We selected only studies conducted on humans. 

Two large randomised trials have compared the safety and effectiveness of Dabigatran against standard warfarin therapy. The 

RELY study compared Dabigatran with warfarin for the prevention of embolic stroke in 18,113 patients with atrial fibrillation. 

Patients were randomised to receive warfarin, Dabigatran 110mg twice daily, or Dabigatran 150mg twice a daily. Five 

randomised trials have compared Dabigatran with enoxaparin for the prevention of VTE in patient undergoing elective 

orthopaedic surgery. Between 100 and 450mg total daily dose of Dabigatran was compared to enoxaparin 30mg twice a daily or 

40mg daily. Rates of Dabigatran (at daily doses of 220mg or less) and enoxaparin arms, with a single fatal retroperitonean 

haemorrhage occurring in a patients receiving Dabigatran. Bleeding events tended to occurs at the surgical site. Increased daily 

doses of Dabigatran of 300mg or greater increase the bleeding rate to 3.8 – 4.7% without fatalities.  
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Simplified diagram of the coagulation cascade demonstrating pharmacology of Dabigatran 

DISCUSSION: 

 Dabigatran Etexilate produces a dose-dependent prolongation and nonlinear aPTT, while values such as TT, ecarin clotting time 

(ECT, TEST using the poison from Echis carinatus snake) and INR rise in a linear fashion and is dose dependant. There is dose 

relation between plasma concentration of Dabigatran, and the prolongation of blood clotting. It acts directly on plasma thrombin, 

since it has been observed that the maximum effect on coagulation parameters occurs simultaneously with the maximum 

concentration observed in plasma. Dabigatran is administered as a prodrug, Dabigatran Etexilate, which has rapid absorption via 

GIT, and quickly becomes Dabigatran; 20% of drug is metabolised in liver and 80% is excreted primarily by kidneys, so having 

half-life of about 12 to 17 hours. Patients with a creatinine clearance <50 ml/min may have a longer elimination and higher drug 

levels in plasma. In patients with severe renal failure (creatinine clearance <30 ml/min), Dabigatran should be used with caution 

or contraindicated. Its peak effect occurs 2 hours after administration of 1st dose. Advantage of this drug is that it does not need 

monitorization of the patient by means of coagulation tests (INR). In Europe Dabigatran has been approved for the prevention of 

venous thromboembolism after orthopaedic surgery, such as total hip or knee replacement, and prevention of stroke and systemic 

arterial embolism in high-risk patients with non-vascular atrial fibrillation. Dabigatran has few interactions that are relevant from 

a clinical point of view. Rifampicin reduces the anticoagulant effect of Dabigatran, and as can also do other inducers of P-

glycoprotein such as dexamethasone and carbamazepine. Inhibitors of P-glycoproteins as Ketoconazole, Itraconazole, 

Erythromycin, Clarithromycin, Verapamil and Amiodarone tend to increase anticoagulant effect. Its use with other 

anticoagulants, antiplatelet agents, NSAIDs, salicylates and certain herbs do not pose an interaction but they can increase risk of 

bleeding and hence should be avoided. Advantage of Dabigatran are speed of action, wide therapeutic window, low potential to 

cause interaction with other drugs or foods, and predictable anticoagulant effect.  

 FORMULATION: 

 It’s available in capsule form. It is formulated together with tartaric acid to reduce its variability of absorption which is dependent 

on an acid environment. Its coating is applied onto a tartaric acid core to form tiny pellets (~1-mm diameter). A single capsule 

contains hundreds of these pellets, the exact number depending on the dose strength of capsule. In this way Dabigatran Etexilate 

absorption is independent of GIT acidity and is not materially affected by administration of a proton pump inhibitor. It should be 

stored in cool and dry place, away from sunlight.  
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PHARMACOLOGY OF DABIGATRAN:   

It is low molecular weight prodrugs that exhibit no pharmacological activity. After its oral administration it converted to its active 

form Dabigatran, a potent, competitive and reversible direct inhibitor of active site of thrombin, the final effector in blood 

coagulation. Dabigatran is univalent direct thrombin inhibitors that bind to active site, thereby inactivating both fibrin-bound and 

unbound thrombin. Indirect thrombin inhibitors such as unfractionated heparin and low molecular weight heparin cannot inhibit 

fibrin bound thrombin. The ability to inhibit fibrin bound thrombin is an important theoretical advantage of Dabigatran over 

heparins because bound thrombin can continue to trigger thrombus expansion. By inhibiting thrombin, Dabigatran prevents the 

conversion of fibrinogen into fibrin, positive feedback amplification of coagulation activation, cross-linked of fibrin monomers, 

platelet activation and inhibition of fibrinolysis.  

ABSORPTION: 

 After its oral administration, it gets quickly and completely hydrolysed to its active moity, Dabigatran by non-specific ubiquitous 

esterase in the gut, plasma and liver. The absolute bioavailability after oral administration of Dabigatran Etexilate is only ~6.5% , 

so relatively high dose is given to ensure adequate plasma concentration are achieved. Its plasma concentration and anticoagulant 

effects are dose dependant and predictable and peak within average 1.5 hours of oral administration.  

METABOLISM: 

 It is excreted via the biliary system. It’s not metabolised by cytochrome P450 enzyme or other oxidoreductases.  

EXCRETION:  

Renal excretion is the dominant elimination pathway. Up to 80% of circulating unchanged Dabigatran and small amount of 

Dabigatran glucuronides are excreted via the kidneys. 

ANTICOAGULANT EFFECT:  

Dabigatran prolongs the activated partial thromboplastin time (aPTT), which target the intrinsic pathway of coagulation; the 

thrombin clotting time (TT), which directly assesses the activity of thrombin in a plasma sample; and ecarin clotting time which is 

specific assay for thrombin generation. It is dialyzable because of its relatively low (~35%) plasma protein binding. After 

administration for long time there is no liver toxicity or significant excess elevation in liver enzymes.  

DRUG-DRUG INTERACTION:  

It is a substrate of the efflux permeability P-glycoprotein, such as quinidine, Ketoconazole, Amiodarone and verapamil, may 

therefore increase concentration of Dabigatran by decreasing its secretion by P-glycoprotein into the GIT. Potent inhibitors or 

inducers of P-glycoprotein, such as quinidine, Ketoconazole and Rifampicin, are contraindicated in patients taking Dabigatran 

Etexilate.  

              Dabigatran has important advantages over Warfarin, including large reduction in intracranial bleeding for both doses, 

reduction ischemic stroke with the higher dose, and reduction in major bleeding with the lower dose. The major international 

guidelines now recommend Dabigatran for stroke reduction in AF. Higher dose of Dabigatran is recommended for many patients 

in view of its superior efficacy in the prevention of stroke and systemic embolism. However, low dose is recommended in some 

countries where there is higher risk of bleeding.  

 

1. Marta Munoz-Corcuera, et al – Dabigatran Etexilate is new commercializing oral anticoagulant drug. It is direct 

thrombin inhibitor, which was approved by the European Medicines Agency in 2008 , and FDA  

 In October 2010. 

2. Arlene Tran, et al – The First anticoagulant available in the U.S. Since warfarin. It has been shows to be effective in the 

prevention as well as treatment of various thromboembolic disorders. 

3. Graeme J. Hankey et al – A new oral thrombin inhibitor. It can be used as long term anticoagulant indicated for several 

cardiovascular diseases. 

4. John P. Cunha, et al – This drug is used for prevention stroke and systemic embolism associated with non-valvular 

atrial fibrillation and prevention of blood clots(deep vein thrombosis or DVT) after surgery.  

5. Simon McRae et al – It is an inactive prodrug that is converted rapidly to the direct thrombin inhibitor Dabigatran after 

oral administration. Produce effect in average 1.5 hours, with half-life 12 to 14 hours.  

6. N. Radhakrishnan et al – Dabigatran Etexilate have been shown to have a more favourable (wider) therapeutic index, 

fewer drug-drug and drug-food interaction and predictable anticoagulant response without the need for anticoagulants.  

7. Delai Xu, et al – it is a novel oral anticoagulant drug (NOAD). Approved by the FDA in 2010 to reduce the risk of 

stroke and systemic embolism in adults with non-vavular atrial fibrillation (NVAF).  

8. Dr. Betina Chandolia et al – Dabigatran Etexilate is used for stroke prevention, heart attack, DVT and pulmonary 

embolism. It prevents the formation of blood clots in the legs, lungs, brain and heart. 

9. Ya Zhaou, et al – It is a safe anticoagulant drug. It is a univalent low mol. wt. direct thrombin inhibitor. It has 

favourable safety profile in terms of major bleeding, intracranial haemorrhage, and life threating events, among other 

safety outcomes.  

10. Michael Ganetsky et al – It is novel oral anticoagulant. Dabigatran is reversible, potent, competitive direct thrombin 

inhibitor.  

11. Shan Lin, et al – It is an anticoagulant drug with its anticoagulant activity it shows some adverse effects like bleeding, 

etc.  

12. Hannah A. Blair, et al- Dabigatran Etexilate is approved in the EU for the prevention of stroke and systemic embolism 

in patients with NVAF and one or more risk factors. Dabigatran Etexilate in prodrug Dabigatran, a direct thrombin 

inhibitor.  

13. Joanne Van Ryn, et al – Thromboembolic disease is a major cause of mortality and morbidity in developed world and 

caused by an excessive stimulation of coagulation. Dabigatran is widely used as anticoagulant drug.  

14. Wolfgang G. Eisert, et al – Dabigatran Etexilate represents the first synthetic oral, reversible direct inhibitor of 

thrombin with a very favourable biochemical and pharmacological profile that translates into clinical efficacy and safety.  
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15. Jorge Ferreira, et al – Dabigatran used for stroke prevention in NVAF. It is a novel oral reversible direct thrombin 

inhibitor that constitutes a major breakthrough for stroke prevention in patients with NVAF. Dabigatran was the first 

new oral anticoagulant approved in Europe and become available in Portugal.  

16. Terry K. W. Ma, et al – DTI i.e. direct thrombin inhibitor activity represents a new class of anticoagulant activity that 

was intended to replace warfarin with Dabigatran. 

17. Stuart J. Connoly, et al – Dabigatran is a new oral direct thrombin inhibitor, but it increases the risk of haemorrhage.  

18. Fazeel M. Siddiqui, et al – Dabigatran Etexilate is a prodrug, Dabigatran is a synthetic, non-peptide competitive , rapid 

acting and reversible inhibitor and thrombin and the most potent physiological agonist of platelet aggregation. 

19. Torben Bjerregaard Larsen, et al – anticoagulant drug Dabigatran used. Over warfarin Dabigatran shows its safety as 

wider in therapeutic window.  

20. Matthew L. , et al – It is a reversible direct thrombin inhibitor (DTI) that has rapid and predictable anticoagulant effects 

and does not require the anticoagulation monitoring seen with oral vit.K antagonist      

RESULT: 

 It is prodrug of active moiety Dabigatran, an oral, reversible, direct thrombin inhibitor that inhibits both clot bound and 

circulating thrombin. Fast onset of action, reaching peak plasma concentration within 0.5 – 2 hours. About 80% of the drug is 

excreted unchanged by the kidneys. It is approved in >75 countries worldwide. Half-life of the drug is considered as 12 – 14 

hours with normal renal function. When using Dabigatran Etexilate, one should consider the risk of bleeding, age, renal 

function, drug interactions and other factors.  
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