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 There are numerous indications for anticoagulant and
antithrombotic medications.

 Broadly speaking, antiplatelet medications are of
greater efficacy in the prevention of arterial
thrombosis, while anticoagulants are favored in VTE
and management of atrial fibrillation .



 A wide range of anticoagulant  drugs is used in clinical 
practice.



Among them warfarin a
coumarins derivatives,
remains the mainstay
for oral anticoagulation.





PHARMACOKINETICS:

•Absorption: Readily from GIT.

•Distribution: Highly plasma protein bound.

•Onset of action: 36-48 hr of ingestion.

•Plasma half life: 20-40 hr( 36 hr avg ).

•Metabolism: liver ( microsomal enzymes ).

•Excretion: Urine, bile.



Mechanism of action Direct Factor Xa inhibitor

Oral bioavailability (%) 80–100

Fraction unbound in plasma (%) ~5–10

Elimination 36% unchanged via active renal 

secretion; 30% renal excretion of 

inactive metabolites; 34% 

hepatobiliary (7% unchanged)

Metabolism CYP3A4, CYP2J2 and CYP-

independent mechanisms; P-gp

substrate



The major problems with warfarin are:

 a narrow therapeutic window

 metabolism is affected by many factors

 numerous drug interactions

 Regular follow up needed



Rivaroxaban allows

 Predictable anticoagulation which can be given 
at fixed doses

 No need for monitoring



 Major bleeding is the most common serious side-effect 
of warfarin and occurs in 1–2% of patients each year. 

 New oral anticoagulants reduce intracranial 
hemorrhage by 52% compared with warfarin (p 
<.0001), but increase gastrointestinal bleeding by 
about 24% (p = .04). 



 In addition to genetic factors, the anticoagulant effect 
of warfarin is influenced by diet, drugs, and various 
disease states. 

 Fluctuations in dietary vitamin K intake affect the 
activity of warfarin. 

 Because of the variability in the anticoagulant 
response to warfarin, coagulation monitoring is 
essential to ensure that a therapeutic response is 
obtained.



Drugs that lengthen PT Drugs that may shorten PT
(Higher INR; increased warfarin effect ) (lower INR; decreased warfarin 

effect)

ANTIBOITICS              ANTI-INFLAMMATORY Alcohol                      Penicillin
Carbenicillin                 Allopurinol Antacids                       Rifampicin
Erythromycin Fenoprofen Antihistamines            

Spironolac.
Fluconazole                   Ibuprofen Barbiturates                  Sucralfate
Isoniazid                        Indomethacine Carbamazepines          

Trazodone
Ketoconazole                Naproxen Cholestyramines         Vit C
Metronidazole              Phenylbutazone Griseofulvin                 large dose
Moxalactam                  Piroxicam Haloperidol
Cephalosporin Sulfinpyrazone Oral contraceptives
Trimethoprim sulfa      Zileuton
ANTIARRHYTHMIC        
Amiodarone
Quinidine

OTHERS
Anabolic steroids          Omeprazole
Cimetedine                    Phenytoin
Clofibrate                       Tamoxifen
Disulfiram                      Thyroxine



•Liver                                                 Mustard greens

•Soybean                                          Peas

•Caulif lower                                    Pickles

•Lettuce                                            Mayonnaise

•Green beans                                   Cabbage

•Spinach                                           Cole slaw

•Broccoli                                           Brussels sprouts

•Cranberry                                       Vit E

•Fish oil                                             Sea weed

•Soy                                                     Garlic

•Green tea                                        Ginger

•Glucosamine                                  Asparagus

•Chondroiton                                  Avocado     



•Prothrombin time

•INR (International Normalized 

Ratio)



INR = [PTpt]     
ISI

[PTRef]

PTpt – prothrombin time of patient

PTRef – prothrombin time of normal pooled 
sample

ISI – International Sensitivity Index



 Because warfarin has a narrow therapeutic window, 
frequent coagulation monitoring is essential to ensure 
that a therapeutic anticoagulant response is 
maintained.

 Even patients with stable warfarin dose requirements 
should have their INR determined every 3–4 weeks.

 More frequent monitoring is necessary when new 
medications are introduced because so many drugs 
enhance or reduce the anticoagulant effects of 
warfarin.



 Although rivaroxaban can be administered without 
routine monitoring, there are situations where 
determination of the anticoagulant activity of the new 
oral anticoagulants can be helpful.

 These include assessment of adherence, detection of 
accumulation or overdose, identification of bleeding 
mechanisms, and determination of activity prior to 
surgery or intervention. 

 For qualitative assessment of anticoagulant activity, 
the prothrombin time can be used.



 Warfarin anticoagulation typically takes more than 3–5 
days to become established, even using loading doses

 Because of its delayed onset of action, patients with 
established thrombosis or those at high risk for 
thrombosis are given concomitant initial treatment 
with a rapidly acting parenteral anticoagulant, such as 
heparin, LMWH, or fondaparinux.

 So concomitant treatment with the parenteral 
anticoagulant should be continued until the INR has 
been therapeutic for at least 2 consecutive days.



 it is efficacious in fixed oral doses, 

 Have a short half-life of around 10 hours, achieve peak 
plasma levels 2-4 hours after oral intake,

 have very few drug interactions

 moderately dependent on renal function for their 
excretion.



 Still Rivaroxaban has no 
specific reversal agent as 
well as cost and availability 
limits its use



 The general perception at present is that in these 
indications they are at least as efficacious as dose-
adjusted coumarin and probably associated with less 
clinically significant bleeding.

 Overall, the new agents demonstrate a favorable 
benefit-to-risk profile compared with warfarin, and 
their relative efficacy and safety are maintained.




