
 

 

 

 

APIXABAN 

 

“He keeps his own counsel, padlocks his mouth, while his countenance indicates 

nothing…” Ulysses S. Grant at his Headquarters during the Battle of Cold Harbor, June 

1864. 

 

……in approximately 7 minutes, they shot down about 7,000 men down…. 

 

“Grant doesn’t care a snap if men fall like the leaves fall…..(Mary Chesnut) 

 

“Grant is a butcher and not fit to be at the head of an army. He loses two men to the 

enemy’s one. He has no management, no regard for life. (Mary Lincoln).  



Again and again, Lee anticipated Grant and again and again the Union commander 

skirted south and east in a semicircle, the two armies locked in a brutal, clumsy 

stranglehold as the battle lines lurched toward Richmond.  

 

“We must destroy this army of Grants before he gets to the James. If he gets there, it will 

become a siege. Then it will be a mere question of time”.  

(Robert E Lee)  

 

“May 11th. We have now ended the sixth day of very heavy fighting, and the result up to 

this time is much in our favour. I propose to fight it out on this line, if it takes all 

summer”. 

(Ulysses S. Grant)  

 

Grant continued his stubborn flanking maneuvers in an attempt to get around Lee’s right 

and move on Richmond.  

 

He did it with superior numbers and doggedness, kept going, move by the left flank, move 

by the left flank, move by the left flank, and Lee’s backing up the whole time, losing men 

that he couldn’t replace  

(Shelby Foote) 

 

“May 15, 1864. Dear Emily, the papers must have told you that we have been fighting a 

little. Our corps has only 12,000 left out of 27,000. Uncle Robert E. Lee isnt licked yet by 

a long shot, and if we are not mighty careful, he’ll beat us. I think we have done very well 

to avoid that fate so far. Tomorrow we have another battle. I don’t think it will amount to 

much”. 

(Union soldier, Washington Roebling) 

 

Grant and Lee now raced for a crossroads called Cold Harbor near the Chickahominy 

River. Again Lee got there first and ordered his men to dig in and prepare for the all-out 

assault he knew would follow.  

 

As they settled down for the night on June 2nd, veterans on the Union side sensed what 

was coming.  

 

“The men were calmly writing their names and home addresses on slips of paper and 

pinning them to the backs of their coats so that their bodies might be recognized and their 

fate made known to their families at home”.  

(General Horace Porter)  

 

When the bugles blew for the attack at 4.30 AM, 60,000 Union men started toward the 

unseen enemy. The Battle of Cold Harbor had begun.  

 

“I had seen the dreadful carnage in front of Marye’s Hill at Fredericksburg, but I  had 

seen nothing to exceed this. It was not war. It was murder!”  

(Union soldier)  

 



Those were men who knew how to take a position where you could do the most killing 

from. Their whole army was lined up there waiting and praying something would come at 

them. Grant threw three corps at them. And in approximately 7 minutes, they shot about 

7,000 men down. It was a bloody mess. It’s the only thing Grant ever admitted that he’d 

done wrong.  

 (Shelby Foote, Civil War Historian)  

 

“I’ve always regretted that the late assault at Cold harbor was ever made. No advantage 

whatever was gained to compensate for the heavy loss we sustained”  

(Ulysses S. Grant).  

 

When another assault was suggested, Union officers rejected the idea outright.  

 

“I will not take my regiment in another such charge” said a New Hampshire captain, “If 

Jesus Christ himself should order it!”   

 

After the battle, the diary of a young Massachusetts volunteer was found spattered with 

blood. Its last entry read, “June 3, 1864, Cold Harbor, Virginia. I was killed”   

 

“Our matters here are at a deadlock unless the Rebs commit some great error, they will 

hold us in check until kingdom come. We are thoroughly tired and disgusted. These two 

armies remind me very much of two schoolboys trying to stare each other out of 

countenance. Everyone knows that if Lee were to come out of his trenchments we could 

whip him, but Bobby Lee is a little too smart for us” 

(Washington Roebling)      

 

From the Wilderness to Cold Harbor, in a single month, the army of the Potomac had 

lost 50,000 men, half as many as it had lost in three years of struggle. 

 

“June 5, 1864. Our people lost very severely yesterday. In every calculation that we 

make, we make ourselves out to be 20,000 men stronger, yet in every fight, they show as 

many men as we have, and they always show as long a line as we do no matter how long 

we make ours”.  

 

“June 7, 1864. Another one of my best friends in the army has been killed. One goes after 

the other with perfect regularity”. 

 

“Grant doesn’t care a snap if men fall like the leaves fall. He fights to win, that chap 

does. He has the disagreeable habit of not retreating before irresistible veterans” 

(Mary Chesnut)   

 

“He keeps his own counsel, padlocks his mouth, while his countenance indicates nothing 

- that is no expression of his feelings and no evidence of his intentions. He smokes almost 

constantly and has a habit of whittling with a small knife, cutting a small stick into small 

chips, making nothing” 

 (F.M Pixley) 

  



“Grant is a butcher and not fit to be at the head of an army. He loses two men to the 

enemy’s one. He has no management, no regard for life. I could fight an army as well 

myself” 

(Mary Lincoln).  

 

When several of Lee’s officers denounced Grant as a butcher, Lee quieted them. “I think 

General Grant has managed his affairs remarkably well up to the present time!”, he said.   

 

David McCullough and Shelby Foote in Ken Burns’, “The Civil War”, 1990. 

 

Ulysses S. Grant’s massive army had been defeated by Robert E. Lee at the Wilderness 

then again at Spotsylvania. At Cold Harbor, Grant was determined to again attempt to 

outflank Lee then make the run for Richmond. This time he would throw everything at the 

Rebel Army, regardless of the human cost - it was an ominous precedent that would see 

its apogee on the battlefields of the First Word War in the following century. It was a 

bloody slaughter, with a staggering 7,000 Union casualties sustained in approximately 

seven minutes. Though Antietam had seen more total casualties in a single day, Cold 

Harbor saw the most concentrated killing of the war. As at the Wilderness, Grant was 

shaken, but unlike the Wilderness, he made sure he didn’t show any wavering resolve to 

his commanders or troops. By now he had developed a grim stone faced countenance in 

adversity. Though no one could read his face, Cold Harbor, would be the only time in the 

war that he would admit that he had made a terrible mistake.  

 

By June 1864, it had become clear that Grant could not defeat Lee in pitched battle, even 

though the Union still possessed overwhelming superiority in men industry and material. 

Grant decided he had to change tactics. The South would have to be defeated by brute 

attrition. He withdrew from Cold Harbor and headed yet further south, this time to 

Petersburg, the major transport and supply hub to the Rebel capital at Richmond. 

Following a rare miscalculation of his enemy’s intentions initially thinking Grant would 

try to strike directly for Richmond, Lee saw his real intention. As usual Lee beat his 

enemy to the next place of battle.   

 

But rather than a direct assault, Grant simply dug in. With his superior numbers, he 

would lay siege to Petersburg and simply starve the Rebel Army into submission. The 

question would be, however, could he starve them out before the North lost its resolve, or 

worse Lincoln lost the election of 1864, allowing George B. McClellan to become 

President on a platform of a negotiated peace with the Rebels. As Wellington had said of 

Waterloo, it would be a very close run thing.  

 

 

After many long years of fighting venous thromboembolism, it became clear by early this 

century that warfarin therapy was not the ideal tactic. Like General Grant at Cold 

Harbor, an epiphany was reached - there had to be a better way - a new approach came 

to us then in the form of  “NOACs” such as apixaban.                         

 

 

 

 



APIXABAN 

 

Introduction 

 

Apixaban (trade name in Australia “Eliquis”)  is a drug from a novel class of non-

coumarin anticoagulants, (loosely known as NOACs or “New Oral Anticoagulants” or 

alternately as DOACs or “Direct acting Oral Anti-Coagulants”) which is an orally active 

direct Factor Xa inhibitor. 

 

It offers some significant therapeutic advantages over warfarin, but is more problematic 

with respect to its haemorrhagic complications, as there is there is no currently available 

antidote/ reversal agent; though Andexanet Alfa shows some promise. 

 

Principle differences from dabigatran include: 

 

● Different indications for use 

 

● Different site of action (direct factor Xa inhibitor – as opposed to dabigatran 

 which is a direct competitive thrombin inhibitor). 

 

● Different emphasis in laboratory investigations in cases of toxicity. 

 

● Unlike dabigatran there is no role for dialysis in Apixaban related 

 bleeding. 

 

History 

 

Apixaban was first approved for clinical use in Europe in 2012. 

 

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 
 

Apixaban as: 

 

Tablets:  

 

● 2.5 mg 

 

● 5 mg.   

 

Mechanism of Action 

 

Factor Xa acts as an amplifier, generating more than 1000 molecules of thrombin for 

each molecule of Factor Xa. 

 

Apixaban is an orally active highly selective direct Factor Xa inhibitor.  

 

By this action Prothrombin is prevented from converting to thrombin, (see appendix 1 

below). 

 

This action is in contrast to warfarin, which inhibits normal vitamin K metabolism, 

which is a co-factor that is required for the synthesis of the vitamin K dependent 

coagulation factors, II, VII, IX and X, (as well as proteins C and S). 

 

It is also in contrast to the heparins which are direct Antithrombin III activators, (which 

inhibit thrombin).    

 

Pharmacodynamics 

 

There is direct dose dependent inhibition of Factor Xa activity. 

 

Apixaban  has a rapid onset of action at around 30 minutes. 

 

Its duration of action is around 12 - 24 hours.  

 

Advantages compared to warfarin: 

 

● Fast onset of action: 

 

 Onset of action is rapid, (within 2 hours) thereby potentially negating the need for 

 initial treatment with a rapidly acting injectable anticoagulant. 

 

● Fast offset of action: 

 

Anticoagulant effect lasts around 12 hours, which is much shorter than warfarin, 

(48-72 hours). This means toxic effects, if they occur, will not be as long lasting. 

 

● Predictable response:  



 

 Anticoagulation response is sufficiently predictable that routine coagulation 

 monitoring is not required - therefore avoids the need for repeated blood tests to 

 monitor activity, and adjust dosages  that warfarin therapy requires. 

 

Disadvantages compared to warfarin: 

 

● The routine coagulation monitoring tests (APTT / PT / INR) are not 

 indicative of the anticoagulant effect of apixaban. 

 

● There is no current specific antidote for drug reversal, (unlike warfarin which 

 has vitamin K and Prothrombin X as its antidotes or heparin which has protamine 

 as its antidote) which makes management of life threatening bleeding 

 problematic. 

 

Apixaban is an orally active direct Factor Xa inhibitor and not a clotting factor depleting 

agent, as is the case with warfarin. As such the administration of blood clotting products 

will not be wholly effective in reversing its effects.   

 

Pharmacokinetics 

   

Absorption: 

 

● Apixaban is given orally. 

 

● Bioavailability is around 50 %. 

 

● Peak concentrations are reached 3-4 hours following ingestion.  

 

Distribution: 

 

● Plasma protein binding is around 90%. 

 

● The volume of distribution is moderate at about 21 liters. 

 

● It is unknown if apixaban crosses the human placenta 

 

● It is likely that apixaban is excreted in human breast milk.   

 

Metabolism and excretion: 

 

Elimination is by both hepatic metabolism and renal excretion.  

 

About 30 % is eliminated by renal excretion.  

 

Indications 

 

Current indications in Australia include: 



 

1. Treatment of DVT and PE. 

 

2. Prevention of stroke in non-valvular AF 

 

3. Prevention of VTE following elective hip or knee replacement. 2 

 

Contra-indications/precautions 

 

These include: 

 

1. Renal impairment: 

 

 ● Contraindicated when CrCl  <25 mL/minute. 

 

2. Do not give with strong inhibitors of the CYP- 3A4 enzyme: 3 

 

● Apixaban is metabolized by CYP3A4 and is a substrate of P-

 glycoprotein. 

 

● Its concentration and the risk of bleeding may increase if it is given with 

inhibitors of CYP3A4 (the manufacturer contraindicates use with strong 

inhibitors of both CYP3A4 and P-glycoprotein, e.g. azole anti-mycotics 

or HIV protease inhibitors. 

 

● Conversely, its concentration and efficacy may be reduced if it is given 

 with strong CYP3A4 inducers, e.g. St John’s Wort. 

 

● Giving it with a drug that inhibits either CYP3A4 or P-glycoprotein to a 

 lesser extent, e.g. clarithromycin, erythromycin, does not have a clinically 

 relevant effect. 

 

3. Patients with clinically significant active bleeding (contraindicated). 

 

4. Patients with lesions at increased risk of clinically significant bleeding 

(contraindicated). 

 

5. Patients with coagulopathies (contraindicated): 

 

 ● Including patients with significant hepatic disease (including moderate to 

 severe hepatic impairment),which is associated with coagulopathy 

 

6. Patients with severe uncontrolled hypertension 

 

7. Patients prone to recurrent falls. 

 

8. Patients with known hypersensitivity to the apixaban or to any of the excipients. 

 



9. Patients with significant hepatic impairment 

 

10. Who are pregnant or breastfeeding, (see below): 

 

Pregnancy: 

 

Apixaban is classified as a Class C drug with respect to pregnancy. 

 

Class C drugs are those drugs which, owing to their pharmacological effects, have caused 

or may be suspected of causing, harmful effects on the human fetus or neonate without 

causing malformations. These effects may be reversible. Specialized texts should be 

consulted for further details. 

 

Published reports describing the use of apixaban during pregnancy have not been located. 

 

Due to a risk of adverse fetal effects, consider an alternative medicine with more safety 

information in women who are planning to become pregnant and during pregnancy. 

 

Consultation with a haematologist for further advice is recommended. 

 

Breast feeding: 

 

Published reports describing the use of apixaban during breastfeeding have not been 

located. 

 

Due to potential adverse effects in the breastfed infant, consider an alternative therapy if 

possible. 

 

Adverse Effects 

 

1. Bleeding: 

 

● The principle adverse effect of apixaban is, as for all NOACs and 

 anticoagulants in general, bleeding. 

 

2. Hypersensitivity reactions, (rare) 

 

Dosing 2 

 

VTE: 

 

● Adult, 10 mg twice daily for 7 days, then 5 mg twice daily for at least 6 months. 

 

Prevention of subsequent VTE: 

 

● Adult, 2.5 mg twice daily. 

 

 



Prevention of emboli in AF: 

 

● Adult, 5 mg twice daily. 

 

Prevention of VTE after hip/knee replacement: 

 

● Adult, 2.5 mg twice daily, starting 12-24 hours after surgery.  

 

● Continue for 10 - 14 days after knee replacement or 32 - 38 days after hip 

 replacement. 

 

Reversal Agent: 

 

There is no currently widely available specific antidote / reversal agent for 

apixaban, though work continues on the “decoy” agent Andexanet Alfa.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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)                                     
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