
 

 

 

 

WARFARIN 

 

“Pope Sixtus IV appoints Platina as Prefect of the Library” fresco, c. 1477, Melozzo da 

Forlì, Vatican Museums. 



Some of the greatest, most revolutionary, and technically brilliant advances in the history 

of all Art came in the period known by Art Historians as the Early Renaissance, a period 

that spanned some two centuries, roughly from 1300 to 1500. Among the technical 

innovations that helped define this age was the introduction of a mathematically precise 

“single vanishing point perspective”. Art historians date the introduction of this 

unprecedented novelty to a certain brilliant Florentine draughtsman and Artist by the 

name of Filippo Brunelleschi, particularly in relation to works he produced in the early 

Fifteenth century. By the last quarter of this same century the technique had been 

perfected and would reach its apogee in the works of the great masters of the High 

Renaissance, of the early Sixteenth century. A particularly stunning example of the 

technique of single vanishing point perspective has survived in a work by Melozzo da 

Forlì, who portrayed in a beautiful fresco, Pope Sixtus IV surrounded by four of his 

nephews and his recently appointed Papal librarian, the humanist, Bartolomeo Platina, 

who had been locked up in the Castel Sant’Angelo and tortured by Sixtus’ anti-humanist 

predecessor, Pope Paul II.  

 

Francesco della Rovere, had been a high ranking Franciscan, an order supposedly noted 

for its rejection of worldly goods, and its love of poverty, but it can only be said that della 

Rovere on becoming Pope Sixtus IV in 1471, proved to be a rather alarming exception to 

the rule. From day one Sixtus showed that he had an exceptional eye for the “window of 

opportunity”, that perhaps can best be summed up with the supposed quip of a later 

Medici Pope, Pope Leo X, on his accession to the Papal throne in 1513, “God has given 

us the Papacy, let us now enjoy it”. Though Sixtus is accredited, quite rightly, for helping 

to found a brilliant Renaissance of the city of Rome by his patronage of the Arts and 

magnificent buildings that restored Rome’s ancient glory, he is also accredited with the 

vices of simony and nepotism, on scale not seen since the days of Boniface VIII. Had he 

lived in Dante’s time he would perhaps have been immortalized as one of the Popes fated 

to be condemned to the eighth circle of Hell. 

 

In da Forli’s fresco we see ample example of Sixtus’ shameless nepotism, that is the 

practice of awarding offices to relatives, regardless of any merit; the word itself derives 

from the Italian “nipote” meaning nephew. We see him seated in a majestic architectural 

setting with coffered ceiling and gilded columns that recall the grandeur of Imperial 

Rome and superlatively demonstrates the technique of single vanishing point perspective. 

Framing the scene are white marble columns exquisitely adorned with acorns and oak 

leaves, the emblems of the della Rovere family. Surrounding Sixtus are four of his 

nephews - not humble enough to kneel as does Platina - yet not sufficiently honoured to 

sit. Within two weeks of his coronation he had raised two of his Franciscan nephews to 

the cardinalate, and more nephews would follow. The impressive central figure in the red 

robes of a cardinal is Giuliano della Rovere, who would later become the great warrior 

Pope, Julius II. Behind Sixtus stands Pietro Riario who would also be made a cardinal, 

his beaked bird like profile, closely mirroring the profile of the Pope - possibly a covert 

recognition of a somewhat closer relationship to the pontiff than “nephew”. Pietro was 

widely rumored to in fact not only be the Pope’s son, but his son by his own sister! 

Cardinal Pietro was so dissolute, that he died of “dissipation” at the age of twenty eight 

years. Never mind, Sixtus had plenty of other “nephews”, simply raising one of them, 

Girolamo  Basso to the cardinalate as replacement for Pietro. Facing away from the 

Pope, seemingly uninterested in proceedings, as if a sulking petulant child, is nephew 



Girolamo. His carefully “tousled” hair and great golden chain perhaps suggest a certain 

fragile vanity. Four other nephews of Sixtus, and two nieces would be married into the 

ruling houses of Milan, Naples, and Urbino and to the powerful Orsini and Farnese 

families of Rome.    

 

Sixtus, quite apart from his nepotism, is remembered as being the initiator of the 

infamous Spanish Inquisition. In Spain the Reconquista, had almost been completed, but 

grave concerns remained over the large number of forcibly baptized Jews (or Marranos) 

who had been allowed to practice their religion under the Islamic Moors. In the previous 

reign of Henry IV, Marranos had enjoyed considerable power by rising to prominent 

positions in government, business and finance. Suspicion was growing that many of them 

were not taking their baptism seriously, rather were clandestinely clinging on to their 

traditional beliefs. Thus in 1478, Sixtus issued a Papal Bull or official “enquiry” - the 

origins of the Spanish Inquisition, an institution whose brutality would not be equaled in 

Spain until the time of the Spanish Civil War in the Twentieth century.        

 

Despite his not insignificant failings however, history has not judged Sixtus as severely as 

one would imagine. He was one of the truly great humanist Renaissance Popes. He 

laboured mightily to continue the work of his Fifteenth century predecessors to restore 

the ancient glory and grandeur of Rome which by the Fourteenth century had dwindled to 

little more than large village and unkept sheep paddocks. The Rome we see today is far 

more the Rome of the Renaissance than Rome of the Republican or Imperial Age. Sixtus 

gave Rome its first new major bridge over the Tiber, since antiquity. He built magnificent 

Churches. He revived the Roman Academy and restored the Ospedale di San Spirito, still 

a hospital today. He replaced decaying medieval labyrinthine alleyways with grand 

piazzas. He generously patronized the Arts, and restored the equestrian statue of Marcus 

Aurelius on the Capitol. He trebled the size of the Vatican libraries and appointed as its 

Librarian Bartolomeo Platina (or Platinus), a humanist of the new learning, who had 

been imprisoned and tortured for “pagonist” teachings under Pope Paul II. He bought in 

the greatest artisans and Artists in Italy to adorn the city, including Boticelli, 

Ghirlandaio, Signorelli and Pinturicchio. But perhaps his greatest legacy lives on in a 

vast Chapel whose basic construction has been completed by 1481. It would be Sixtus’s 

nephew Julius II, who would virtually bludgeon a difficult, angry but brilliant young 

Artist by the name of Michelangelo Buonarroti into finishing it thirty years later. The 

chapel would be named the Cappella Sistina, after Pope Sixtus IV, but today is known as 

the Sistine Chapel. When Sixtus IV died in 1484, he was not lamented by the people of 

Rome on account of his simony and nepotism, indeed two weeks of celebrations broke 

out, and yet, he had restored Rome’s glory, completing its transformation from a village 

to the greatest Renaissance city in Europe. 

                       

When we treat our patients with warfarin we must do so with the proper perspective that 

this agent has a very narrow therapeutic index. We must, like Sixtus IV, have a keen eye 

for our “window of opportunity”. This window we measure as an INR in the range of 2 - 

4.5. Within this window we have opportunely for great good, however at the same time, 

there also lurks potential for great harm.          

 

 

 



WARFARIN 

 

Melilotus officinalis, (yellow sweet clover), is a species of legume native to Eurasia and 

introduced into North America, Africa and Australia. Certain fungal infections can 

convert coumarin that is produced by the plant into dicoumarol, a naturally occurring 

anticoagulant, that became the prototype for the coumarin class of anticoagulants.   

 

Introduction 

 

Warfarin, (trade names in Australia “Marevan”  and “Coumadin” - which is not to be 

confused with the plant - derived chemical coumarin) is an anticoagulant that acts via the 

inhibition of the normal vitamin K cycle.  

 

It is used for both the treatment and prevention of venous and arterial thromboembolic 

disease.  

 

For over 60 years, warfarin was the primary oral anticoagulant agent until the recent 

introduction of the “NOACs” 



 

The NOACs are now generally the preferred oral anticoagulant, although currently the 

Factor Xa Inhibitors, unlike warfarin, have no reversal agent - a major drawback! 

 

Warfarin still remains first choice for patients with: 

 

1. Valvular heart disease 

 

2. Significant renal impairment.              

 

3.  Intolerance of the NOACs. 

 

Treatment of each patient must be highly individualized due to the variable 

response between patients to warfarin therapy. Furthermore warfarin has a very 

narrow therapeutic range, and so for these reasons dosage must be carefully 

tailored to regular INR testing.       

 

The specific reversal agents include: 

 

1. Prothrombinex (rapid effect)  

 

2. FFP (rapid effect)  

 

3. Vitamin K (delayed effect)   

 

See also separate documents on: 

 

● Warfarin Toxicity (in Toxicology folder) 

 

● Rodenticide Toxicity (in Toxicology folder) 

 

● Vitamin K (in Drugs folder) 

 

● HAS-BLED Score (in CVS folder) 
 

● CHADS-VASC Score (in CVS folder) 
 

History 

 

In the early 1920s, an outbreak of a previously unrecognized cattle disease in the northern 

United States and Canada occurred. Livestock were dying of an unknown hemorrhagic 

disease.  

 

It was discovered that the cause was ingestion of fungal infected sweet clover, (species 

include Melilotus alba, Melilotus officinalis). The toxic component was found to be bis-

hydroxycoumarin (or dicoumarol).  

 



Coumarin is a naturally occurring, bitter-tasting, sweet-smelling substance derived from 

some plant species (such as sweet clover). It does not have any anticoagulant action. 

However, certain fungi infecting the clover can convert coumarin into dicoumarol which 

does have anticoagulant activity.        

 

In 1940 dicoumarol was synthesized in the laboratory by Karl Link’s team at the 

University of Wisconsin. A year later it was introduced into clinical practice in the US as 

an oral anticoagulant agent. Dicoumarol quickly became the prototype of the derivative 

4-hydroxycoumarin class of anticoagulant drugs. 

 

Warfarin (the name was derived from a combination of “Wisconsin Alumni Research 

Foundation” and Coumarin) was synthesized in the mid 1950s and was used as a 

rodenticide for nearly a decade prior to its 1954 introduction into clinical medicine as an 

anticoagulant agent.  

  

Chemistry 

 

Warfarin is 4-hydroxy-3 - (3-oxo-1-phenylbutyl) coumarin 

 

Classification  

 

The anticoagulants can be classified thus: 

 

1. The NOACs: 

 

● Direct Acting Competitive Thrombin Inhibitors: 

 

 ♥ Dabigatran 

 

 ♥ Bivalirudin 

 

● Direct Acting Factor Xa Inhibitors: 

 

 ♥ Rivaroxaban 

 

 ♥ Apixaban 

 

 ♥ Edoxaban 

 

2. Indirect Factor Xa & Thrombin Inhibitors: 

 

These greatly stimulate the activity of the naturally occurring anti-thrombin III 

enzyme which in turn inhibits the activity of Factor Xa and thrombin (and other 

proteases)  

 

Agents include:  

 

● Unfractionated Heparin (UFH) 



 

● Fractionated (or LMW) heparins: 

 

 ♥ Enoxaparin (trade name Clexane)  

  

 ♥ Dalteparin (trade name Fragmin)  

 

♥ Nadroparin 

 

♥ Tinzaparin 

 

♥ Certoparin 

 

♥ Reviparin 

 

♥ Bemiparin 

 

● Heparinoids: 

 

 ♥ Danaparoid 

 

3. Indirect factor Xa Inhibitors: 

 

 ● Fondaparinux 

 

 Fondaparinux is a synthetic indirect inhibitor of Factor Xa. Its structure is 

based  on the  natural pentasaccharide contained within heparin and low-

molecular- weight heparins (LMWHs) 

 

4. Vitamin K Antagonists: 

 

4-Hydroxycoumarins: 

 

● Warfarins 

 

● Super-warfarins (used as rodenticides)  

 

Preparations 

 

Warfarin sodium as: 

 

Tablets:  

 

● 1 mg, 2 mg, 3mg, 5 mg    

 

These tablets are colour coded, to assist patients in identifying the doses of tablets in 

order to take the correct amount. 

 



However in the very finest tradition of “Big Pharma” capitalist competition, the two 

principal brands “Marevan”  and “Coumadin” use completely different color schemes, 

(see Appendix 3). 

 

Physiology 

 

 

The vitamin K cycle 

 

Mechanism of Action 

 

Warfarin is a vitamin K antagonist that: 

 

1. Inhibits the synthesis of the active form of the vitamin K-dependent clotting 

 factors (II, VII, IX, X)  

 

Warfarin interferes with active clotting factor synthesis by inhibition of the 

vitamin K epoxide reductase enzyme complex, thereby interfering with the 

normal vitamin K cycle, (see above).  

 

The in vivo effect is a sequential depression of factors VII, IX, X and II. The 

degree of depression is dependent upon the dosage administered but also in part 

by the patient's VKORC1 genotype. Individual response is therefore variable.  

 

2. Inhibits the synthesis of the antithrombotic factors protein C and protein S. 

 

Protein C plays a role in anticoagulation. Its activated form (APC) inactivates 

Factor 5a and Factor 8a.  

 

Protein S plays a role in anticoagulation by functioning as a cofactor to Protein 

C. In the circulation, Protein S exists in two forms: a free form and a complex 

form bound to complement protein C4b. Only the free form has cofactor activity. 

 

Protein C and Protein S are both vitamin K dependent factors. This means that 

warfarin can block their action. Blocking the action of Protein C and S can 

therefore result in a paradoxical hypercoagulable state. This is thought to be the 



basis of the rare warfarin induced skin necrosis reaction (i.e skin vessels 

thrombose).   

 

This reaction is more commonly seen in patients who are already Protein C or 

Protein S deficient.          
 

 See also Appendix 3.  

 

Pharmacodynamics 2 

 

The onset of action of warfarin is around 36 - 72 hours. 

 

The duration of action of warfarin is about 48 - 96 hours 

 

Note that there is considerable variation in the anticoagulant effect of warfarin between 

patients, depending on a range of factors including: 

 

● Patient genetic factors, principally, involving VKORC1 and CYP2C9 genotypes.  

 

♥ The CYP2C9 gene is involved in the metabolism of warfarin and the 

 VKORC1 gene helps regulate the ability of warfarin to prevent blood from 

 clotting. 

 

● Age 

 

● Height/ bodyweight 

 

● Interacting drugs 

 

● Dietary vitamin K intake  

 

● The exact indication for warfarin 

 

For this reason individual dosage schedules must be closely monitored via regular INR 

(international normalized ratio) testing, and dosages then adjusted accordingly.  

 

In distinction to the thrombolytic agents, warfarin and the anticoagulant drugs, as a 

class, have no direct effect on an established thrombus, nor do they reverse ischaemic 

tissue damage.  

 

However, once a thrombosis has occurred, anticoagulant treatment aims to prevent 

further extension of the formed clot and prevents secondary thromboembolic 

complications which may result in serious or fatal sequelae. 

 

Pharmacokinetics 

 

Absorption: 

 



● Warfarin is administered orally. 

 

  It is completely absorbed from the gut. 

 

 Bioavailability is 100 %.   

 

Distribution 

 

● The Vd is small at around 0.15L/kg 

 

● Protein binding is high at 99 %.  

 

● Human placental transfer occurs  

 

● The transfer of warfarin into breast milk is very limited due to high plasma 

 protein binding. 

 

Metabolism and excretion: 

 

● Warfarin is virtually entirely metabolized in the liver.  

 

It is metabolized by hepatic microsomal enzymes (cytochrome P450) mainly to 

inactive hydroxylated metabolites and to a lesser extent by reductases to reduced 

(warfarin alcohols metabolites.  

 

● There is very little renal excretion of warfarin and so no dosage adjustment is 

 required in renal impairment.   

 

● Half-life is prolonged and variable at around 20 - 60 hours. 

 

Indications 

 

For over 50 years, warfarin was the primary oral anticoagulant agent until the recent 

introduction of the “NOACs” 

 

The NOACs are now generally the preferred oral anticoagulant, although warfarin still 

remains first choice for patients with: 

 

1. Valvular heart disease 

 

2. Significant renal impairment.              

 

3.  Intolerance of the NOACs. 

 

Indications for oral anticoagulants include: 

 

1. The prevention of venous or arterial thromboembolism 

 



Including, in particular:  

 

● Prevention of thromboembolism in patients with prosthetic heart valves 

 

● Prevention with previous MI and increased embolic  risk 

 

● AF and a high risk of stroke or systemic embolism  

 

2. The treatment of venous or arterial thromboembolism  

 

When deciding to treat with an oral anticoagulant the risk of bleeding must be weighed 

against the risk of thromboembolism 

 

The risk-benefit assessment for any given patient can assisted by the 

 

1. HAS-BLED Score: 

 

 ● This estimates the risk of a major bleed 

 

2. CHADS-VASC Score: 

 

 ● This estimates the risk of a thromboembolic event        

 

Contra-indications/precautions 

 

These include: 

 

1. Patients actively bleeding. 

 

 3. Patients who are at high risk from bleeding (use caution):  

 

 High risk factors for bleeding include as identified by the HAS-BLED Score 

 include: 

 

● Hypertension (uncontrolled > 160 mmHg) 

 

● Abnormal normal renal function: 

 

 ♥ Dialysis or transplant 

 

 ♥ Cr > 200 micromol/L 

 

● Abnormal normal liver function: 

 

 ♥ Cirrhosis  

 

 ♥ Bilirubin > 2 X normal 

 



 ♥ AST/ALT > 3 X normal 

 

● Stroke (i.e. a prior history thereof) 

 

● Bleeding (i.e. a past history of major bleeding or a predisposition to 

 bleeding) 

 

● Labile INR (i.e. unstable or high or therapeutic time in range < 60 %) 

 

● Age > 65 years 

 

● Drug and/ or alcohol use  

 

● Drugs predisposing to bleeding 

 

 Additional risk factors include: 

 

 ● Thrombocytopenia with platelet counts less than 75 x 109/L) 

 

2. There are a large number of potential drug interactions.  

 

● Many drugs have the potential to  affect the clotting process and may 

 increase the risk of bleeding or reduce the effectiveness.  

  

 Avoid higher -risk combinations or monitor closely.  

 

● Note that in selected patients at high risk of arterial thrombosis, 

 antiplatelet agents may be used with warfarin. 

 

3. Food (i.e vitamin K) interactions:  

 

● A normal, balanced diet maintaining a consistent amount of vitamin K 

 intake is recommended.   
 

4. Alcohol:  

 

● Avoid excessive alcohol consumption; 1 - 2 standard drinks daily is 

 considered generally safe. 2 

 

● Alcoholism (contraindicated). 

 

5. Compliance likely to be poor avoid (unless administration is closely supervised). 

 

6. Protein C or protein S deficiency 

 

 ● This increases the risk of warfarin induced skin necrosis. 

 

7. Elderly: 



 

● There is an increased risk of bleeding in the elderly and lower dosages 

 may be required. 

 

8. Hepatic impairment:  

 

● Hepatic impairment can potentiate the response to warfarin through both 

 impaired synthesis of clotting factors and decreased metabolism of 

 warfarin. 

 

9. Warfarin is contraindicated in pregnancy (see below).  

 

10. Spinal injection or puncture: 

 

● Seek specialist advice before considering intrathecal or epidural analgesia 

 or anaesthesia, or lumbar puncture due to the risk of epidural haematoma, 

 which may result in paralysis. 

 

11. Surgery: 2 

 

 Specific guidelines exist, but in general terms:  

 

● The Risk of bleeding during surgery increases with the INR. The risk is 

 minimal risk if the INR is  < 1.5.  

 

● For elective situations of low risk of significant bleeding, e.g. cataract 

 surgery, minor dental and dermatological procedures, it is safe to 

 continue warfarin if the INR is < 2.5 in people at high risk of VTE. 

 

● For situations of elective surgery with moderate to high bleeding risk, if 

 appropriate, stop warfarin 4 - 5 days before surgery to allow the INR to 

 drop to < 1.5. If patient is at high risk of thromboembolism, consider 

 use of bridging heparin or LMWH (or continue warfarin and give 

 vitamin K the night before surgery); seek specialist advice. 

 

● For urgent surgery seek haematologist advice if considering using vitamin 

 K and/or prothrombin complex (factors II, IX, X) to reverse 

 anticoagulation (if large doses of vitamin K are used it can be 

 difficult to re-establish anticoagulation). 

 

Warfarin can usually be restarted on the night of surgery at the previous 

maintenance dose. 

 

12. The Coumadin and Marevan brands are not interchangeable.   

 

 ● Bioequivalence between the two brands has not been established. 

 

 



Pregnancy 

 

Warfarin is a category D drug with respect to pregnancy. 

 

Category D drugs are those drugs which have caused, are suspected to have caused or 

may be expected to cause an increased incidence of human fetal malformations or 

irreversible damage. These drugs may also have adverse pharmacological effects. 

Specialised texts should be consulted for further details. 

 

Maternal use of warfarin has been associated with an increased risk of congenital 

malformations and adverse pregnancy outcomes. Exposure to warfarin from the 6th to 

9th week of gestation has resulted in a pattern of defects known as fetal warfarin 

syndrome or warfarin embryopathy. These defects comprise of a wide range of 

manifestations including nasal and limb hypoplasia and stippling of the cartilage. The 

reported incidence of warfarin embryopathy has been as high as 30% following exposure 

during the first trimester of pregnancy. The risk of fetal warfarin syndrome may also be 

dose-dependent, where doses greater than 5 mg daily appear to be associated with a 

higher risk of the syndrome. However, there is a report of four children with nasal 

hypoplasia, epiphyseal stippling and other abnormalities born to women treated with 

warfarin at less than 5mg/day. 

 

Maternal use of warfarin has also been associated with spontaneous abortion, central 

nervous system abnormalities and intracranial haemorrhage. Consultation with a 

specialist for further advice is recommended in women requiring continuous 

anticoagulation during pregnancy. 4 

 

Breast feeding 

 

Warfarin is considered safe to use in breast feeding   

 

The transfer of warfarin into breast milk is limited due to the high plasma protein 

binding. In women who choose to breastfeed their healthy full-term infant while taking 

warfarin, use the lowest effective daily dose and closely observe the infant for potential 

adverse effects, such as unusual bleeding and bruising. 4 

 

Adverse Effects 

 

These include: 

 

1. Bleeding: 

 

● Bleeding is the most common and the most serious complication of 

 warfarin.   

 

The most lethal bleeding complication is intracranial bleeding.   

 

The risk of haemorrhage is related to:  

 



♥ The level of the INR  

 

♥ The duration of anticoagulant therapy. 

 

♥ The HAS-BLED comorbidities (see above)  
 

2. Teratogenic in pregnancy , (see above) 

 

3. Drug interactions: 

 

● There is a very large range of possible drug interactions that may increase 

 or decrease the activity of warfarin (and hence increase or decrease the 

 INR).  

 

These may not necessarily contraindicate use, rather careful dosage 

adjustment may be all that is required,.  

   

Check carefully when prescribing  

 

4. Skin necrosis reactions: 

 

● A paradoxical procoagulant effect due to protein C and S depletion, 

 which is most likely to occur in patients who already have a Protein C or 

 Protein S deficiency.  

 

  Skin necrosis / gangrene can occur.  

 

Necrosis appears to be associated with local thrombosis and usually 

appears within a few days of the start of anticoagulant therapy. 

 

Warfarin therapy should be discontinued immediately if the condition is 

suspected and heparin may be considered for an alternative 

anticoagulation therapy.  

 

Dosing 

 

Treatment of each patient must be highly individualized due to the variable 

response between patients to warfarin therapy. Furthermore warfarin has a very 

narrow therapeutic range, and so for these reasons dosage must be carefully 

tailored to regular INR testing.       

 

Protocols vary between institutions and these should be followed where available. 

 

In general terms: 

 

● A loading dose of 5 mg orally is given.  

 



Use of larger loading doses (e.g. 10 - 30 mg) simply increase the incidence of 

haemorrhage and other complications, without offering a more rapid protection 

against thrombi formation, and is not recommended. 

 

Lower doses are recommended for elderly, and/or debilitated patients and patients 

with increased sensitivity. 

 

Whilst awaiting a therapeutic INR, more immediately acting “bridging” 

enoxaparin or heparin is used.  

 

Warfarin is commenced concomitantly with enoxaparin / heparin therapy 

 

5 mg is given once daily for 2 days, then the dose is adjusted according to INR 

(see below).  

 

Usual maintenance dosing is in the range of 1- 10 mg once daily, taken at the 

same time each day. 

 

Note that the full effect of a dosage change will not be seen for 2 - 3 days.    

 

Patients should be provided with a warfarin treatment and INR level diary (or 

similar) in order to keep track of their daily dosing     

 

Patients should consider use of a medical warning bracelet or necklace. 

 

Duration of therapy: 2 

 

The duration of therapy will depend predominantly on the exact condition that is being 

treated.    

 

In general, anticoagulant therapy should be continued until the danger of thrombosis and 

embolism has passed. 

 

In general terms all patients should be treated with an anticoagulant for at least 3 months 

but the optimal duration after this is uncertain.  

 

Consider longer treatment times for unprovoked or recurrent VTE, after assessment of 

bleeding risk. 

 

Therapeutic monitoring: 

 

The INR reflects the degree of depression of the vitamin K dependent factors II, VII, IX, 

and X. 

 

Dosage is adjusted according to the INR value. 

 

The INR is measured frequently (daily or second daily) at the start of therapy and less 

frequently (up to monthly) during stable chronic therapy. 



 

The INR should be determined more frequently in patients at increased risk of 

haemorrhage or if there are changes in the patient’s condition, e.g. intercurrent illness,  

new concurrent drugs or significant changes in diet.  

 

Recommended therapeutic ranges for INR include: 

 

 

INDICATIONS 

 

 

INR Range 

 

 

 

Prophylaxis of deep vein thrombosis including high risk surgery. 

 

 

2.0 - 2.5 

 

 

Treatment of: 

 

●      Deep vein thrombosis 

 

●      Pulmonary embolism 

 

●      Atrial fibrillation. 

 

 

2.0 - 3.0 

 

Recurrent deep vein thrombosis and pulmonary embolism 

 

●     Arterial disease including: 

 

●     Myocardial infarction 

 

●     Arterial grafts 

 

●     Cardiac prosthetic valves 

 

 

3.0 - 4.5 

 

 

Reversal: 

 

The specific reversal agents include: 

 

1. Prothrombinex (rapid effect)  

 

2. FFP (rapid effect)  

 

3. Vitamin K (delayed effect)   

 

See also Warfarin Toxicity (in Toxicology folder) 



Appendix 1 

 

The coagulation cascade and fibrinolytic system: 

 

Extrinsic clotting pathway                       Intrinsic clotting pathway, (F12)                        

(F3, tissue thromboplastin) 

                

                           

                      F7                                                   F8, 9                          Anti-thrombin III 

 

                                                                                          (Inhibits) 

                                               

                                             

                                         X                            Xa                              F5          (Inhibits) 

 

 

 

                                               Prothrombin (F2)                      Thrombin   

 

 

 

                     Plasminogen                      Fibrinogen (F1)                            Fibrin  

                                                                                                                     (Stable clot) 

 

 

 

tPA              

(from  

endothelium)                                     

 

                   Plasmin 

                                                                

                              

                                                                                                                    FDPs 

                                                                                                                   (including  

                                                                                                                    D-Dimers) 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

 

Protein C and Protein S: 

 

Extrinsic clotting pathway                       Intrinsic clotting pathway, (F12)                        

(F3, tissue thromboplastin) 

                

                            APC              

                      F7                                                   F9, F8                           

          

              (Inhibits)    

                Protein S 

 

         

                                         X                            Xa                              F5    Protein C   

 

 

 

                                               Prothrombin (F2)                      Thrombin   

 

 

 

                     Plasminogen                      Fibrinogen (F1)                            Fibrin  

                                                                                                                     (Stable clot) 

 

 

 

tPA              

(from  

endothelium)                                     

 

                   Plasmin 

                                                                

                              

                                                                                                                    FDPs 

                                                                                                                   (including  

                                                                                                                    D-Dimers) 

 

Interaction of the Protein C and Protein S anticoagulation pathways with the coagulation 

cascade pathways.    

 

 

 

 

 

 

 

 



Appendix 3 

 

 

 

 

 

 

Dosage colour codes are different for the two different brands! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 4  

 

Foods that are high in vitamin K can reduce the effectiveness of warfarin. 

 

Common vegetables that contain moderate to high levels of vitamin K include: 

 

1. Asparagus 

 

2. Kale 

 

3. Broccoli Lettuce (gourmet) e.g. Butter lettuce (not Iceberg) 

 

4. Brussels sprouts 

 

5. Parsley 

 

6. Cabbage 

 

7. Silverbeet 

 

Avoid drinking large amounts of cranberry juice as this may increase the effects of 

warfarin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

“Still Life with Asparagus”, oil on paper, 1697, Adriaen Coorte. 

 

Asparagus is a vegetable that is high in plant vitamin K, and so sudden and persistent 

increased consumption of this vegetable may reduce the effectiveness of warfarin.   
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