
 

 

 

 

ASPIRIN (ACETYLSALICYLIC ACID) 

 

“Two Women Asleep in a Punt under the Willows”, oil on canvas, 1887, John Singer 

Sargent,  Calouste Gulbenkian Foundation Museum, Lisbon, Portugal 

 

“In midmost of the stream, embraced in the weir’s shimmering arm-spread, a small island 

lay anchored, fringed close with willow and silver birch and alder. Reserved, shy, but full 

of significance, it hid whatever it might hold behind a veil, keeping it till the hour should 

come.....” 

 

Kenneth Grahame, The Wind in the Willows, 1908. 



ASPIRIN (ACETYLSALICYLIC ACID) 

 

Introduction 

 

Aspirin (Acetylsalicylic acid) is an extremely widely used therapeutic agent. 

 

Aspirin (acetylsalicylic acid)  is hydrolysed in the body to give salicylic acid. 

 

It is used for the following therapeutic actions: 

 

1. Analgesic 

 

2. Anti-inflammatory 

 

3. Antipyretic 

 

4. Antiplatelet agent: 

 

See also separate document on Salicylate Overdose for both acute and chronic 

toxicity, (in Toxicology folder). 

 

History 

 

The therapeutic properties of willow tree bark have been known for at least two millennia.  

 

Hippocrates wrote about its medicinal properties in the fifth century BC.  

 

Native Americans across the Americas used it in some of their medical treatments. 

 

Edward Stone is credited with the discovery of salicylic acid, the active ingredient of 

aspirin, which he isolated from willow bark in 1763.  

 

Aspirin was first chemically synthesized in 1897, though the credit for who actually 

achieved this is controversial    

 

The popularity of aspirin as a widely prescribed medicinal agent grew exponentially in the 

early 20th century, due its effectiveness in helping to control fever and myalgias in the 

wake of the devastating Influenza pandemic of 1918-19. 

 

This popularity gained a second enormous resurgence in the later 20th century when its 

usefulness as an antiplatelet agent was discovered. 

 

Chemistry 

 

Aspirin is acetylsalicylic acid 

 

Aspirin is derived from salicylin, a chemical found in the bark of the willow tree. 

 



Willows, also called sallows, and osiers, form the genus Salix and consist of around 400 

species of deciduous trees and shrubs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Weeping willow 

 

Classification 

 

Aspirin is generally classified as a non-steroidal anti-inflammatory agent or NSAID. 

 

Preparations 

 

Salicylate comes in two forms, acetylsalicylic acid (aspirin) and methyl salicylate. 

 

There are a very large number of aspirin preparations: 

 

Examples include: 

 

Tablets: 

 

● Regular:   100 mg  

 

● Enteric coated: 100 mg 

 

● Dispersible:  300 mg, 320 mg, 500 mg. 

 



Capsules: 

 

● Enteric coated: 100 mg.  

 

 Combination preparations: 

 

The most widely used include: 

 

● Fixed dose combination with dipyridamole   

 

 ♥ “Asasantin” - dipyridamole 200 mg and aspirin 25 mg. 

  

● Fixed dose combinations with codeine (e.g. “Aspalgin”) 

 

● Fixed-dose combination with clopidogrel 

 

Topical: 

 

● Methyl salicylate 

 

Mechanism of Action 

 

PG and Platelet effects: 

 

Inhibits platelet aggregation by irreversibly inhibiting cyclo-oxygenase, reducing the 

synthesis of thromboxane A2 (an inducer of platelet aggregation) for the life of the platelet. 

 

In platelets, endothelial and smooth muscle cells, arachidonic acid produced from cell 

membrane phospholipids is metabolised to various prostaglandins including thromboxane 

(TXA2) and prostacyclin (PGI2) by the enzyme cyclooxygenase.  

 

TXA2, which acts as a platelet aggregator and a vasoconstrictor, is produced in platelets 

while PGI2, which is an inhibitor of platelet aggregation and a vasodilator, is produced in 

endothelial and smooth muscle cells. 

  

See also Appendix 1  

 

Pharmacodynamics 
 

Clinical therapeutic effects include: 

 

1. Analgesic: 

 

● Effective for mild to moderate pain. 

 

2. Anti-inflammatory 

 

3. Antipyretic 



 

4. Antiplatelet agent: 

 

● Aspirin decreases platelet aggregation and inhibits thrombus formation 

 through inhibition of prostaglandin synthesis.  

 

● Aspirin cannot prevent all thrombotic events, only reduce the 

 incidence of them. 

 

● Some patients appear to have resistance to the antiplatelet effect of aspirin 

 but, there is currently no well-validated method of identifying these 

 patients. 
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 Further there is no clear consensus on the definition or treatment of aspirin 

 resistance. Note that poor compliance with aspirin treatment is common (up 

 to 40%) and that aspirin resistance is rare when there is good compliance.
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Pharmacokinetics 

 

Absorption: 

 

● Salicylates are rapidly absorbed from the acid environment of the stomach, unless 

 they are enteric coated forms where absorption will be more delayed.  

 

 Dissolved aspirin can also be given via a nasogastric tube.  

 

● Stomach bezoars may also delay absorption. 

 

● Aspirin is converted to salicylic acid mainly in the gastrointestinal mucosa and in 

 the liver. 

 

● Peak serum salicylate concentrations are reached within 2 hours of therapeutic 

 dosing. 

 

● Methyl salicylate can be dermally absorbed  

 

Distribution: 

 

● Salicylates are highly protein bound. 

 

● The Vd is small at 0.1 - 0.3 L/kg 

 

● Following therapeutic doses salicylic acid is highly protein bound, (85-90%) . In 

 overdose however, the protein binding is saturated and free salicylate levels then 

 rise quickly.  

 

● In acidemia more salicylate is unionized favouring movement into extra-vascular 

 spaces, including the CNS. 



 

Metabolism and excretion: 

 

● Aspirin (acetylsalicylic acid)  is hydrolysed → salicylic acid. 

 

● Salicylates undergo hepatic metabolism and kinetics change from 1
st
 order to zero 

 order in overdose as metabolic pathways become saturated.  

 

● The elimination half life therefore extends from the normal 4 hours seen in 

 therapeutic dosing to up to 24 hours in overdose. 

 

● Urinary excretion of unchanged salicylate is minimal when the urine pH is acidic.  

 

● High urinary pH will promote salicylate excretion, as greater proportions are 

 ionized and so are unable to be reabsorbed across the renal tubules. 

 

Indications 

 

These include: 

 

1. Analgesia: 

 

 ● For mild/ moderate pain. 

 

2. Anti-inflammatory agent: 

 

● Aspirin is not a first line anti-inflammatory agent, though it is used in high-

 dose in the uncommon situation of Rheumatic fever.  

 

3. Antipyretic agent. 

 

4. ACS: 

 

 ● Unstable angina 

 

● STEMI 

 

● Non-STEMI 

 

5. Secondary prevention in ischaemic heart disease: 

 

 ● Angina, MI, after CABG and PCI 

 

6. Primary prevention of ischaemic stroke and acute MI in patients with risk factors 

 

7. Secondary prevention of ischaemic stroke and TIA (including fixed-dose 

 combination with dipyridamole) 

 



Contra-indications/precautions 

 

These include 

 

1. Known allergy to salicylates or NSAIDs 

 

● Aspirin is contraindicated in patients with a definite history of nonsteroidal 

 anti-inflammatory drug (NSAID) hypersensitivity (particularly NSAID-

 induced asthma). 

 

2.  Contraindicated in severe active bleeding or disease states with an increased risk 

 of severe bleeding: 

 

For example: 

 

● Bleeding disorders: 

 

 ♥  e.g. Haemophilia and von Willebrand’s disease. 

 

● Erosive gastritis or active peptic ulcer disease 

 

● Severe hepatic disease. 

 

3. Children (< 15 years): 

 

● Aspirin should not be used for analgesia in children under the age of 

 16 years because of its rare association with Reye syndrome. 
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4. Drug interactions: 

 

Other anticoagulants: 

 

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

 bleeding. In general avoid combinations these combinations where possible 

 or monitor closely.  

 

Other antiplatelet or anticoagulant drugs may be used with low-dose aspirin 

i.e 75 - 150 mg daily where indicated. 

 

The risk of bleeding increases markedly when aspirin is combined with 

other drugs that effect haemostasis, such as other antiplatelet drugs, 

anticoagulants and nonsteroidal anti-inflammatory drugs (NSAIDs).  

 

Although selective cyclo-oxygenase-2 (COX-2) inhibitors (e.g. celecoxib) 

have a lower risk of causing bleeding than non-selective NSAIDs, this must 

be weighed against a possible increase in risk of thromboembolism. 
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Complementary medicines: 



 

● Spontaneous bleeding has been reported in patients taking ginkgo biloba 

 who are also taking aspirin. Caution is also advised if aspirin is used in 

 combination with other complementary medicines that may have antiplatelet 

 effects.
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5. Renal impairment: 

 

Use with caution in severe impairment because of:  

 

● Increased risk of bleeding  

 

● Further deterioration of renal function. 

 

6. Effects on uric acid excretion: 

 

● Low doses of aspirin have been reported to cause retention of uric acid, 

 whereas high dosage may increase excretion. 

 

7. Spinal injection or puncture: 

 

● Seek specialist advice before considering intrathecal or epidural analgesia or 

 anaesthesia, or lumbar puncture (risk of epidural haematoma, which may 

 cause paralysis). 

 

8. Surgery: 

 

● Aspirin may be stopped 7 days before surgery to decrease risk of bleeding, 

 however, its withdrawal may increase risk of cardiac events.  

 

The risk of cardiovascular events must therefore be weighed against the risk 

of bleeding.  

 

Pregnancy: 

 

Aspirin is classified as a category 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.  

 

However low-dose aspirin, i.e 75- 150 mg daily, is considered to be safe.  

 

Avoid higher doses in the last trimester due to risk of premature closure of the fetal ductus 

arteriosus, delay of labour and birth and increased bleeding time in the newborn. 

 

 



Breast feeding: 

 

Compatible in occasional doses; Low-dose aspirin i.e 75 - 150 mg daily safer; however 

avoid long-term therapy, particularly in the neonatal period. 

 

Adverse Effects 

 

These can include 

 

1. Allergic reactions: 

 

● Bronchospasm, angioedema, urticaria and rhinitis can be  precipitated by 

 aspirin. 

 

● Note that there is there is cross-reactivity with other NSAIDs. 

 

2. GIT bleeding: 

 

● GI irritation/ gastric erosion.  

 

● Occult blood loss can occur, leading to iron deficiency anaemia. 

 

● Note that there is no evidence that enteric coated products decrease risk of 

 GI bleeding. 
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● Aspirin combined with a PPI may help reduce the incidence of GIT 

 bleeding. 

 

3. Mild coagulopathy: 

 

 ● Increased bleeding time 

 

4. Dermatological: 

 

 ● Minor allergic/ urticarial reactions can occur.   

 

● Rarely severe dermatological hypersensitivity reactions; Stevens-Johnson 

 syndrome, toxic epidermal necrolysis. 

 

5. Reye’s syndrome: 

 

● Aspirin use in children < 16 years, has been associated with the rare 

 condition.  

 

Dosing 

 

Exact dosing depends on the condition that is being treated  

 



In general terms: 

 

Analgesia: 

 

Give: 
1,4

 

 

● 300 mg - 900 mg 6 - 8 hourly  

 

 Maximum recommended daily dose is 3600 per 24 hours. 
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Anti-inflammatory effect: 

 

Aspirin is not a first line anti-inflammatory agent, though it is used in high-dose in the 

uncommon situation of Rheumatic fever.  

 

For the arthritis of Rheumatic fever use: 

 

● Aspirin 80 to 100 mg/kg (adult: 4 to 8 grams ) orally, daily in 4 divided doses 

 for 3 weeks then decrease dose to 30 to 50 mg/kg orally, daily. 
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Antipyretic effect: 

 

● Though aspirin does have antipyretic effects it is not prescribed primarily for this 

 purpose. 

 

 In children paracetamol is the preferred agent for antipyretic effect.    

 

ACS/ Secondary prevention in ischaemic heart disease/ Primary prevention of stroke and 

acute MI in patients with risk factors/ Secondary prevention of ischaemic stroke and TIA: 

 

Loading dose: 

 

● When an immediate antiplatelet effect is required (e.g. for acute myocardial 

 infarction, unstable angina or acute ischaemic stroke) a loading dose of 150 to 

 300 mg of aspirin is recommended. 

 

This dose produces complete inhibition of thromboxane-mediated platelet 

aggregation within 30 minutes.  

 

Crushing, sucking or chewing a tablet may give more rapid absorption. 

 

Doses of aspirin above 300 mg daily do not offer further therapeutic benefit, and 

increase the risk of clinically significant adverse effects.  

 

Maintenance dosing: 

 



● Once maximal inhibition is achieved with a loading dose, 100 mg of aspirin daily is 

 adequate to ensure continual inhibition of further thromboxane production from 

 newly formed platelets, while minimizing gastrointestinal adverse effects.  

 

Without a loading dose of aspirin, daily doses of 100 mg achieve maximal 

inhibition of thromboxane formation and platelet aggregation within 4 - 5 days. 

 

Secondary prevention of ischaemic stroke and TIA: 

 

● Additional benefit is attained in this setting with fixed-dose combination with 

 dipyridamole 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

NSAID Action 

 

Dietary Essential Fatty Acids 

 

 

 

 

Cell Membrane Phospholipids 

 

 

 

Phospholipase A 

 

 

 

Arachidonic Acid 

 

 

 

Lipo-oxygenase                                                                                              Cyclo-oxygenase 

 

 

 

Cyclic Endo-peroxides 

 

 

 

 

 

      Thromboxane A2 (platelet aggregator)                             PGF2alpha/PGE2 (Inflammation) 

 

 

 

                                              Prostacyclin (platelet disaggregator) 

 

Platelet aggregation will depend on the ratio: 

 

Prostacyclin 

Thromboxane A2 

 

Aspirin irreversibly inhibits cyclo-oxygenase. 

 

Other NSAIDS reversibly inhibit cyclo-oxygenase 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Aspirine Usines du Rhône”,  Parisian advertisement for aspirin, 1923.  

 

The popularity of aspirin as a widely prescribed medicinal agent grew exponentially in the 

early 20th century, due its effectiveness in helping to control fever and myalgias in the 

wake of the devastating Influenza pandemic of 1918-19. 
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