
 

 

 

 

ENOXAPARIN 

 

“The Battle of Chancellorsville” oil on canvas, 1865, Frederick Chapman 

 

“My God, my God! What will the country say?” 

 

Abraham Lincoln, on hearing of the catastrophic   

defeat of General Hooker,  at Chancellorsville, May 1863.  

 

“…He took long chances but he took them because he had to. If Grant had not had 

superior numbers, he might have taken chances as long as Lee took. The only way to win 

was with long chances, and it made him brilliant”.   

 

Shelby Foote 

 

 

“….General I have placed you at the head of the army of the Potomac. I have heard in 

such a way as to believe it, of your recently saying that both the army and the government 

needed a dictator. Of course it was not for this but in spite of this that I’ve given you the 



command. Only those generals who gain successes can set up as dictators. What I now 

ask of you is military success, and I will risk the dictatorship”. 

 (Abraham Lincoln)  

   

Again Lincoln turned to a new general. He replaced Burnside with Joseph Hooker, a 

tenacious West Pointer called “Fighting Joe”. Who drank and talked too much for his 

own good. It was absolutely necessary, Lincoln told him, to destroy Lee’s army.   

 

“My plans are perfect. May God have mercy on General Lee, for I will have none.  

 

Hooker’s plans called for one part of his enormous army to feign an assault on Lee’s 

front, still at Fredericksburg, while the rest marched up the Rappahannock, crossed the 

river, and attacked Lee from the rear. On April 30th, Hooker’s main force - 70,000 

strong reached Chancellorsville a lone house in a clearing surrounded by the thick forest 

called the Wilderness. Hooker and his officers moved in downstairs and continued to map 

out the assault they were sure would trap Lee   

 

‘The enemy must either ingloriously fly or come out from behind his defenses and give 

battle upon our own ground, where certain destruction awaits him”.  

(Joseph Hooker) 

 

“The hen is the wisest of all the animal creation because she never cackles until after the 

eggs are laid”.  

 (Abraham Lincoln)  

 

But Robert E. Lee outnumbered nearly two to one, was not fooled by Hooker’s plan. 

Defying all military convention, he divided how own much smaller force, leaving only 

one quarter of his men at Fredericksburg before rushing west to shore up his flank. When 

Lee’s Confederates reached the edge of the Wilderness, Union troops moved out to 

engage them. But the fighting had hardly begun when fighting Joe Hooker inexplicably 

ordered his forces back to defensive positions around the Chancellor house.  

 

“To tell the truth”, he later tried to explain, I just lost confidence in Joe Hooker.  

 

Lee sensed Hooker’s confusion and the next day divided his army a second time, sending 

28,000 men under Stonewall Jackson on an extraordinary 14 mile march through the 

dense wilderness and around the Unions army’s right flank. Hooker somehow persuaded 

himself that Jackson was actually retreating and despite the skeletal rebel force 

remaining in front of him, chose to stay in camp. All day long came reports from terrified 

Union pickets of a huge rebel force moving just beyond the screen of trees to the west. 

They were ignored.  

 

Late that afternoon Union troops, were boiling coffee and playing cards when deer came 

bounding out of the forest and through their camp. Jackson’s army was right behind 

them. “It was a perfect whirlwind of men”, a survivor said. The enemy seemed to come 

from every direction. The Federals fell back nearly two miles before darkness stopped the 

Confederate sweep.  

 



Chancellorsville in many ways was Lee’s masterpiece. Its where the odds were longest. 

Its where he took the greatest risk in dividing his army in the presence of a superior 

enemy and kept the pressure on. The real fault at Chancellorsville was the attack was 

staged so late in the day that they were not able to push it to the extent that Jackson had 

intended to. And he was even attempting to make a night attack - a very rare thing in the 

Civil War - because he knew that he hadn’t finished up what he had started to begin.   

(Shelby Foote, Civil War Historian).  

 

Eager to fight on, Jackson rode out between the lines that evening to scout for a night 

attack. When he turned back towards his men, nervous Confederate pickets opened fire. 

Two of his aides fell dead. Jackson was hit twice in the left arm. His shattered arm was 

amputated the next morning.  

 

Lee was horrified. “He has lost his left arm”, he said, “but I have lost my right”  

 

Hooker continued to bumble. As he nervously watched the fighting from the porch of the 

Chancellorsville House, a shell split the pillar he was leaning against and knocked him 

senseless. Groggy all day, he refused to relinquish command. Finally, he ordered retreat. 

The defeat was total. Again the Union Army withdrew across the Rappahannock.   

 

Hooker had lost 17,000 men, even more than at Fredericksburg.  

 

“My God, my God”, said Lincoln when he got the news, “What will the country say?”  

 

Chancellorsville was Lee’s most brilliant victory and one of the costliest. 13,000 of his 

men were dead or out of action, but it was the loss of one man that concerned him most.  

 

Stonewall Jackson seemed to be recuperating then on Sunday, May 10th he took a turn 

for the worse.    

 

The scene is in a bedroom in which he’s coming in and out of consciousness. Pneumonia 

is what he died of, not the loss of his arm. And his wife got there to be with him, and the 

surgeon Dr McGuire told Mrs. Jackson that her husband would die that day, and she told 

him, said, “The doctor says that you won’t last the day out”. And he said “Oh no my 

child. It’s not that serious”, And then finally  She said, “You’ll be with the Lord this 

day”, And he went off into some sort of sleepy delirium. Pneumonia affects people in 

strange ways. And he called the doctor over and says, “Dr McGuire, my wife tells me I’m 

gonna die today. Is that true? And the doctor said, “Yes it is”. He said, “Good. Very 

Good. I always wanted to die on a Sunday”.  

 

And when they offered him brandy or morphine he said, “No. I want to keep my mind 

clear”, And the last thing he said - it sort of - he wandered in his mind, he was calling on 

A.P Hill, “Prepare for action!”. And then all of a sudden, he was quiet, very quiet for a 

spell, and he said in a clear distant voice, “Let us cross over the river and rest under the 

shade of the trees”, and then died”.    

(Shelby Foote, Civil War Historian).  

 



Henry Halleck, Irvin McDowell, George McClellan, John Pope, George McClellan 

again, Ambrose Burnside, Joseph Hooker. Lincoln could not find the general he needed. 

He now knew that to win the war, the Southern armies had to be crushed. He had the 

men, but he needed a general with the will to use them.  

 

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

 

On April 30th General Joseph Hooker set up his headquarters at Chancellor House, 

situated at the crossroads of Plank and Ely’s Ford in the small township of 

Chancellorsville, the only sizable clearing within the dense forest of the surrounding 

wilderness. He had set the perfect trap. After devastating defeats at the hands of Robert 

E. Lee at Fredericksburg and Second Bull Run. “Fighting Joe”, was entrusted with a 

new massive Union army to deliver the blow that would finally crush the South and end 

the Civil War. Hooker, like John Pope, had a reputation for bragging but also for hard 

drinking, and he told everyone who cared to listen that a strong dictator was what was 

need to defeat Lee. Lincoln, by now desperate, gave him the chance to put his money 

where his mouth was. 

 

Following a diversionary attack on the entrenched Confederate army at Fredericksburg, 

Hooker led 70,000 of his army on a wide flanking movement to the west, through a 

savage largely uncharted wilderness. From this position he would come up behind Lee 

and have him surrounded. But Lee who had a miraculous ability to anticipate his 

opponent’s mind was onto Hooker’s plan in an instant. Already outnumbered by over two 

to one, he took an incredible gamble leaving only a quarter of his force to defend 

Fredericksburg, he marched west to confront Hooker in the wilderness. At the unexpected 

approach of Lee’s force, Hooker immediately ordered an attack, but being surprised at 

the size of the Confederate force in front of him, and perhaps assuming that Lee had 

abandoned Fredericksburg and come at him in full force, he lost his nerve and withdrew 

back into defensive positions around the Chancellor house.  

 

It seemed like suicide to attack Hooker’s 70,000 strong force, now on high alert. Lee 

dared not attack directly, but even so Hooker still held off, unsure of the size of Lee’s 

army. So at this point of stalemate, Lee, as he always did, took the initiative with stunning 

brilliance.   

 

In one of the most famous moments of the Civil War, the South’s two greatest 

commanders met late at night at the crossroads in front of Chancellorsville and 

formulated a breathlessly audacious plan. They resolved to risk the future of the Southern 

nation in an incredible gamble.  Against all known military convention Lee decided to 

divide his army in the face of a superior force a second time! While Hooker vacillated, 

Lee would out flank the flankers! He would leave barely a third of his already divided 

force in front of Hooker making aggressive gestures and skirmishes, keeping him 

guessing and holding his attention, while fully two thirds of his army would swing around 

in a wide concealed arc within the wilderness, and come up behind the unsuspecting 

Union lines. This would involve taking 20,000 men through dense uncharted forest along 

ill defined dirt tracks, hauling heavy wagons and even heavier cannons. There was only 

one commander, North or South who could pull off such an impossible maneuver  - and 

Lee had the man - Thomas J. Stonewall Jackson. 



 

Jackson had commanded many brilliant marches but of all of them the march through the 

wilderness at Chancellorsville would be his greatest. By May 1, he had his entire force 

hidden behind the Talley farmhouse, the Union army being kept distracted by Lee was 

totally unaware that they had been out-flanked. Though it was late in the day, and 

fighting would be virtually impossible in the pitch black of night in just a few hours time, 

Jackson was determined not to lose the element of surprise. At 5.15 pm, he rode up to his 

lead divisional commander, the tall dashingly handsome and fearless Robert Rodes and 

simply said, “Are you ready General Rodes?”. “Yes, Sir!” came his emphatic reply.        

 

Union troops were cooking at campfires, some were napping, others playing cards, 

amidst soft strains of one of the regimental bands. The first hint the Federals had that 

something was amiss, was a stampede into the campgrounds of startled forest animals, 

deer, rabbits, wild turkeys, and birds ahead of charging Confederates. Northern soldiers 

at first did not give much thought to the cause of the sudden deluge of critters into their 

midst, many being simply amused, others gaily running after them with visions of great 

feasting in their minds. But the next thing to emerge from the forest, was terrifyingly 

familiar. The chilling unearthly banshee scream of 20,000 voices raised as one - the 

Rebel Yell. Stonewall Jackson described it as the “sweetest music I ever heard”.  

 

Major McIntosh of Jackson’s artillery would later recall, “The surprise was total. A bolt 

from the sky would not have startled them half as much as the roar of the musket shots in 

the thickets…and then a solid wall of gray, forcing their way through the timber and 

bearing down upon them like an irresistible avalanche. There was no stemming such a 

tide…The shock was too great, the sense of utter helplessness was too apparent. Any 

resistance offered was speedily beaten down. There was nothing left but to lay down their 

arms and surrender or flee….arms, knapsacks, clothing, equipage, everything was 

thrown aside and left behind….Men lost their heads in terror, and the roads and woods 

on both sides of the turnpike were filled with men, horses and cattle, in one mad flight”. 

 

Terrified Union troops crashed back into Chancellorsville. Lee attacked the town 

simultaneously. Hooker still had an overwhelming superiority in numbers, and sharp 

fighting continued for another two days. Attrition - on both sides - began to mount 

alarmingly. But Hooker sensing the imminent destruction of his army, had had enough. It 

was all that he could manage to fight a rearguard action covering a frantic and 

undignified scramble back across the Rappahannock. The Confederacy never had the 

numbers to completely destroy Hooker, nevertheless the victory was total. Now the Union 

faced the very real possibility of a second Confederate invasion. One more crashing 

victory on Union soil, would see the collapse of the, by now, increasingly fragile Union 

resolve.  

 

When Lincoln got news of Hooker’s defeat, he cried out “My God, my God. What will the 

country say?” Meanwhile there were wild celebrations on the streets of Richmond, but 

these were short lived. A stunned silence consumed the city, when the news arrived that 

Stonewall Jackson had been killed.   

 

The brilliance of Robert E. Lee as a commander had many facets, not the least of which 

was his almost supernatural ability to anticipate the moves of his opponents. But Lee was 



also a risk taker. Given the vast superiority in men, material and industry, risk taking was 

the South’s only real hope. The magisterial Civil War historian Shelby Foote, well 

enough explained Lee’s dilemma: “…He took long chances but he took them because he 

had to. If Grant had not had superior numbers, he might have taken chances as long as 

Lee took. The only way to win was with long chances, and it made him brilliant”. Of all 

Lee’s victories, Chancellorsville was his most brilliant. 

 

All medications have adverse effects to a greater or lesser extent. The heparin 

anticoagulant agents have significant potential for adverse effect in the form of bleeding, 

which may occasionally be fatal. However when much is at stake we need to weigh up the 

potential risks against the benefits. Robert E. Lee took risks, but they were - on the whole 

- well considered and calculated. And so we recall the great General when we prescribe 

anticoagulants - in each individual case we must carefully weigh the risks against the 

benefits.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ruins of Chancellor House, the headquarters of General Joseph Hooker, during the 

battle of Chancellorsville, 30 April - 6 May 1863.  



ENOXAPARIN 

 

Introduction 

 

Enoxaparin (trade name in Australia, Clexane) is a fractionated or low molecular weight 

heparin, (LMWH). 

 

The LMWHs (and danaparoid),  in contrast to standard heparin, have a much greater 

effect on factor Xa than on thrombin.  

 

Enoxaparin acts as an anticoagulant, by preventing the formation of clots and extension 

of existing clots within the blood.  

 

While enoxaparin does not break down clots that have already formed (unlike tissue 

plasminogen activator), it allows the body’s natural clot lysis mechanisms to work 

normally to break down clots that have formed. 

 

The low molecular weight heparins are reliably predictable in their clinical effects and so 

in, contrast to unfractionated heparin, do not require routine monitoring. 

 

The principle disadvantage of the low molecular weight heparins is that they are 

administered subcutaneously, and have prolonged effect. In situations of toxicity and/or 

high risk bleeding they are less easily reversible with protamine sulfate.     

 

Enoxaparin has therapeutic effects and preventive effects in a wide range of both arterial 

and venous thromboembolic pathologies 

 

Enoxaparin is on the World Health Organization’s List of Essential Medicines, the most 

effective and safe medicines needed in a health system. 

 

See also separate document on: 

 

● Protamine sulfate. 
 

History 

 

Heparin is an old drug. It was discovered in the height of the Great War in 1916 by two 

American researchers Jay McLean (1890 - 1957), a second-year medical student at 

Johns Hopkins University and his supervisor, the physiologist William Henry Howell 

(1860 - 1945).  

 

It was originally isolated from canine liver cells, from whence Howell derived its name, 

“hepar” being Greek for liver. 

 

Initially the isolated heparin could only be extracted in small amounts, and this proved to 

be an extremely expensive process. Further the product was so toxic it could not be used 

as a medicinal drug.   

 



By 1935 however researchers at the University of Toronto had managed to produce a 

non-toxic form of heparin that could be safely administered intravenously to patients via 

a saline infusion. Subsequent trials then proved its clinical effectiveness.   

 

Enoxaparin was developed in 1981 and introduced into medical practice in 1993. 

 

Chemistry 

 

Heparin is a heterogeneous group of straight chain anionic mucopolysaccharides, called 

glycosaminoglycans, possessing anticoagulant properties. 

 

It is composed of polymers of alternating derivations of alpha-D-glucosamido and O-

sulfated uronic acid. 

 

Enoxaparin sodium is obtained by alkaline depolymerisation of heparin benzyl ester 

derived from porcine intestinal mucosa 

 

Physiology 

 

Heparin is a naturally occurring anticoagulant produced by basophils and mast cells. 

 

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)  

 

Preparation 

 

Ampoules:  

 

Enoxaparin sodium preparations include prefilled syringes as: 

 

● 20 mg/ 0.2 mL  ● 80 mg/ 0.8 mL   

 

● 40 mg/ 0.4 mL  ● 100 mg/ 1 mL  



 

● 40 mg/ 0.4 mL  ● 120 mg/ 0.8 mL  

 

● 60 mg/ 0.6 mL  ● 150 mg/ 1 mL  

 

Mechanism of Action 

 

Heparin greatly potentiates the effect of the several naturally occurring inhibitors of the 

coagulation cascade: 

 

● Antithrombin III (increased activity of over 100 times). 4 

 

 ♥ Antithrombin III inactivates thrombin - or factor IIa; as well as Factor Xa. 

 

●  Antifactor Xa  

 

The LMWHs and danaparoid,  in contrast to standard heparin, have a much greater effect 

on factor Xa than on thrombin.  

 

Danaparoid is a more selective inhibitor again of factor Xa than the other LMWHs. 

 

Pharmacodynamics 

 

Heparin greatly potentiates the effect of the several naturally occurring inhibitors of the 

coagulation cascade: 

 

● Antithrombin III (increased activity of over 100 times). 4 

 

 ♥ Antithrombin III inactivates thrombin - or factor IIa; as well as Factor Xa. 

 

●  Antifactor Xa  

 

The LMWHs and danaparoid,  in contrast to standard heparin, have a much greater effect 

on factor Xa than on thrombin.  

 

Danaparoid is a more selective inhibitor again of factor Xa than the other LMWHs. 

 

Enoxaparin (and heparin) does not have fibrinolytic activity; therefore, it will not lyse 

existing clots. 

 

Pharmacokinetics 

 

Absorption: 

 

● Enoxaparin is usually administered SC 

 

  Following SC administration, there is rapid absorption with an absolute 

 bioavailability of over 90 %. 



 

 Enoxaparin can be administered IV, though this route is not commonly used. 

 

IM injection is avoided because of the risk of haematoma formation. 

 

Distribution: 

 

● The degree of protein binding is unknown  

 

● Enoxaparin does not cross the placenta to any clinically relevant degree  

 

● It is not excreted in breast milk to any clinically relevant degree 

 

Metabolism and excretion: 

 

● Enoxaparin is metabolised in the liver (desulphation and depolymerisation).  

 

 Small amounts of are eliminated by the kidneys 

 

● LMWHs in general have a longer half lives at around 3 - 7 hours compared to 

 unfractionated  heparin (which is around 60 minutes). 

 

 

Indications 

 

Enoxaparin is indicated  for the prevention  venous thromboembolism (VTE) in:  

 

● Surgical patients  

 

● High risk medical patients  

 

Enoxaparin is indicated  for the treatment of:  

 

1. Venous thromboembolism: 

 

● DVT 

 

● PE 

 

2. Arterial thromboembolism, in some situations of: 

 

 ● ACS: 

 

♥ Non-STEMI. 

 

♥ Unstable angina. 

 

 ● Atrial fibrillation with systemic embolism. 



 

Contra-indications/precautions 

 

These include: 

 

1. Active bleeding or high risk of active bleeding: 

 

● Heparin is contraindicated in active bleeding or disease states with an 

 increased risk of bleeding, e.g. bleeding disorders such as haemophilia. 

 

2. Thrombocytopenia:  

 

● Severe thrombocytopenia (contraindicated). 

 

● If there is a history of severe thrombocytopenia (i.e HIT or HITT - see 

 below) from heparin or LMWH therapy then these are contraindicated 

 (danaparoid may be used). 2 

 

3. Severe uncontrolled hypertension  

 

4. Severe hepatic disease: 

 

 ● Including oesophageal varices.  

 

5. Bacterial endocarditis  

 

6. Major trauma or recent surgery: 

 

● Particularly at sites where bleeding would pose a serious risk, e.g. eye or 

 CNS. 

 

7. Renal impairment (caution): 2 

 

● Use LMWHs with caution in renal impairment; consider dosage reduction 

 and monitor clinical condition and antifactor Xa levels.  

 

 Heparin is preferred in severe renal impairment. 

 

8. Elderly (caution): 

 

 ● Patients over 60 years of age, and particularly women. 

 

 ● Check renal function; dosage reduction may be required for LMWHs. 

 

9. Drug interactions: 

 

● Other drugs that can affect the clotting process may increase the risk of 

 bleeding; avoid combinations or monitor closely.  



 

Low-dose aspirin (i.e 75-150 mg daily) may be used where indicated. 2 

 

10. Spinal injection or puncture/ epidural analgesia or anaesthesia: 

 

● Heparin/ LMWH is contraindicated for at least 12 -36 hours with these 

 procedures, due to the risk of epidural haematoma, which may result in 

 paralysis. 

 

 Seek specialist advice.  

 

11. Surgery: 

 

● Unless prophylactic doses are used, there is a risk of excessive bleeding 

 during surgery for up to 12 hours after IV heparin administration and up 

 to 36 hours after LMWH administration. 2 

 

12. IV cannula flush:  

 

● In the past IV bolus heparin was used to prevent clotting within peripheral 

 IV cannulae.  

 

This use today however is avoided as it is no more effective than sodium 

chloride 0.9 % flushes, and so merely increases the risk of a serious 

adverse reaction such as HIT/HITT.  

 

Pregnancy: 

 

Heparin is classified as a class C drug with respect to pregnancy. 

 

Category 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. Specialised texts should 

be consulted for further details 

 

Note that despite the above “official” classification Heparin and the LMWHs are 

considered safe, for use in pregnancy and are used extensively to treat or prevent 

thromboembolism during pregnancy. 

 

 They are considered the treatment of choice in VTE. 

 

Maternal use of enoxaparin has not been associated with an increased risk of adverse 

pregnancy outcomes.  

 

Enoxaparin is not expected to cross the placenta and is considered safe to use during 

pregnancy.  

 



However, the use of anticoagulants and thrombolytic agents during pregnancy may be 

associated with an increased risk of placental haemorrhage and subsequent pre-term birth 

or fetal loss. Consultation with a haematologist for further advice is recommended. 

 

Note also that warfarin is absolutely contraindicated in pregnancy.  

 

Breast feeding: 

 

Enoxaparin has a high molecular weight and poor oral absorption, which would limit the 

amount of medicine excreted into the breast milk.  

 

Therefore, infants exposed to enoxaparin via breast milk are unlikely to experience 

adverse effects.  

 

However, if enoxaparin is the medicine of choice during breastfeeding, observe the 

breastfed infant for potential adverse effects such as bleeding and bruising. 

 

Adverse Effects 

 

These include: 

 

1. Bleeding: 

 

 ● Bleeding is the principle adverse effect of enoxaparin. 

 

An unexplained fall in hematocrit, or in blood pressure, should lead to a 

high suspicion  of a hemorrhagic event (which may be concealed e.g. GIT 

bleed or retroperitoneal hemorrhage).  

 

  Bleeding incidence is similar for heparin and the LMWHs 

 

Consider IV heparin if an invasive procedure is anticipated as the 

anticoagulant effect diminishes more quickly than LMWH after stopping 

 

The risk of bleeding during therapy with enoxaparin is increased with:  

 

  ♥ The intensity of treatment (i.e dose) 

 

  ♥ Recent surgery or trauma 

 

  ♥ Renal failure: 

 

♥♥ In renal impairment the risk of severe bleeding is higher 

 with LMWHs than with heparin. 

 

  ♥ Advanced age (more than 75 years). 

 

  ♥ Female sex. 



 

♥ The use of concomitant drugs that affect haemostasis (including 

 antiplatelet drugs). 

 

2. Thrombocytopenia: 

 

This may take one of 3 forms: 

 

● Mild (count greater than 100,000/ ml) reversible thrombocytopenia: 

 

♥ This does not necessarily indicate an increased risk for severe 

 thrombocytopenia reactions. 

 

A reduction in platelet count of any degree however, should be 

monitored closely. 

 

●  Heparin-induced thrombocytopenia (HIT): 2 

 

This is a rare (<1%) antibody mediated reaction resulting in irreversible 

aggregation of platelets - but without clinical thrombosis.  

 

Withhold heparin or LMWH if platelet count drops 30 - 50 % below 

baseline and substitute an alternative anticoagulant. 2 

 

● Heparin-induced thrombocytopenia and thrombosis (HITT): 

 

HIT may progress to the development of venous and arterial thromboses, a 

serious condition referred to as heparin induced thrombocytopenia and 

thrombosis (HITT). 

 

 It  is an uncommon but dangerous immune mediated complication of 

 heparin therapy.  

 

The diagnosis is made by a combination of clinical features, which 

include a fall in the platelet count and the development of thrombosis, 

and by the laboratory demonstration of a specific antibody. 

 

For confirmed HIT, it is imperative to discontinue heparin and start 

an alternative anticoagulant.  

 

Severe HIT typically occurs between days 5 and 10 of treatment but may 

occur earlier if patient has been recently (<100 days) exposed to heparin.  

 

Delayed onset HIT has also occurred up to several weeks after stopping 

heparin. 

 



Heparin administration should be immediately discontinued if a 

patient develops new thrombosis in association with a reduction in 

platelet count. 

 

Low molecular weight heparins (LMWH) can cross-react with the HIT 

antibody, and should not be used. An alternative anticoagulant regimen is 

the heparinoid agent, danaparoid. 

 

If HIT or HITT is confirmed, future use of heparin or LMWH is 

contraindicated. 

 

See also Appendix 2 for Risk Assessment for HIT/HITT in heparin 

document. 

 

3. Heparin resistance: 

 

Increased resistance to the heparins is not infrequently encountered in:  

 

● Septic patients. 

 

● Patients with malignant disease. 

 

● Patients with antithrombin III deficiency. 

 

4. Use in pregnancy (caution): 

 

● Long-term usage (> 3-5 months) of therapeutic doses of heparin during 

 pregnancy may increase the risk of osteoporosis.  

 

● Heparin therapy during the last trimester and immediate postpartum period 

 is associated with a risk of maternal haemorrhage.  

 

The risk of osteoporosis associated with long-term therapeutic use seems 

lower with LMWHs than with heparin. 

 

Enoxaparin sodium should be given to a pregnant woman only if clearly needed. 

 

5. Allergic reactions: 

 

● Allergic reactions can occur, but are rare. 

 

Dosing 

 

Prevention/ prophylaxis: 

 

Exact dosing regimens and durations of treatment vary according to the clinical setting as 

well as local protocols. 

 



In general terms, the following is used for prophylaxis: 

 

● Clexane 40 mg SC once daily. 

  

Dosages are reduced in significant renal impairment or those > 75 years: 

 

In general terms: 

 

● CrCl  < 30 mL/minute, give 20 mg SC once daily. 

 

DVT treatment: 

 

Clexane and warfarin is currently the most common anticoagulation treatment. 

 

NOACs may be utilized in some situations, under the supervision of a Hematologist.   

 

1. Enoxaparin, (clexane): 5 

 

 ● 1.5 mg/kg SC, daily (maximum dose 150 mg daily) 

 

 Or: 

 

 ● 1 mg/kg SC, twice daily (maximum dose 100 mg twice daily). 

 

Note that LMWH requires monitoring and possible dose adjustment in the 

presence of renal impairment (calculated creatinine clearance ≤ 

30 mL/min). 

 

This is continued until warfarin is therapeutic, (and a minimum period of 48 

hours). 

 

See latest Therapeutic Guidelines for full prescribing details. 

 

Dosages are reduced in significant renal impairment or those > 75 years: 

 

In general terms: 

 

● CrCl  < 30 mL/minute, SC 1 mg/kg once daily (maximum 75 mg). 

 

● > 75 years, 0.75 mg/kg twice daily (maximum 75 mg). 

 

2. Warfarin is commenced as soon as the diagnosis is made.  

 

● A starting dose of 5 mg is given.  

 

● A therapeutic range of 2-3 INR is generally aimed for. 

 



● Warfarin is absolutely contraindicated in pregnancy, but is safe in breast 

 feeding. 2 

 

See latest Therapeutic Guidelines for full prescribing details. 

 

Monitoring: 2 

 

Monitoring is not routinely required for LMWHs (or danaparoid) 

 

Consider monitoring antifactor Xa in patients:  

 

● At high risk of bleeding: 

 

♥ e.g. multiple trauma, renal impairment, cancer, thin or obese patients, 

 pregnant women. 

 

● If overdose is suggested by bleeding 

 

Therapeutic ranges vary and local laboratory ranges should be sought. 

 

Note however that there is no evidence, that monitoring reduces bleeding risk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

The coagulation cascade and fibrinolytic system: 

 

Extrinsic clotting pathway                       Intrinsic clotting pathway, (F12)                        

(F3, tissue thromboplastin) 

                

                           

                      F7                                                   F8, 9, 10              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 

 

Regime for dosage adjustment of enoxaparin according to the antifactor Xa level: 

 

 

These nomograms are only valid if the patient is not bleeding and the renal function is 

stable 
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