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Analgesic, antipyretic and antiinflammatory agents 

Pain is a common symptom which is usually initiated by a harmful stimulus 

(tissue-damaging, noxious). The perception of such stimuli is termed 

‘nociception’.  

Key mediators of nociception are Bradykinin, prostaglandins(PG),                               

5-hydroxytryptamine and lactate or ions like K released from damaged tissue. 

Capsaicin, the active principle of red peppers, potently stimulates and then 

desensitizes nociceptors.  

DRUGS USED TO TREAT MILD OR MODERATE PAIN  

The main drugs for mild pain are paracetamol, aspirin and ibuprofen. These 

drugs decrease PG synthesis by inhibition of the cyclo-oxygenase (COX). 

There are two enzymes, COX-1 and COX-2.  

1. COX-1: regulates normal cellular processes, such as gastric cytoprotection, 

vascular homeostasis, platelet aggregation, reproductive and kidney 

functions. 

2. COX-2 is present in brain, kidney and bone and it causes the elevated 

production of PG that occurs in sites of chronic disease and inflammation.  

1. PARACETAMOL:  

- analgesic, antipyretic but not anti-inflammatory and has no effect on platelet 

aggregation. 

- It doesn’t cause gastric irritation and can be used safely in children.  

Adverse effects: hepatic necrosis (after overdose), No evidence that 

paracetamol causes chronic liver disease when used regularly in therapeutic 

doses (4 g/24 hours). 

2. ASPIRIN (ACETYLSALICYLATE): 

- Analgesic, antipyretic and anti-inflammatory. It inhibits platelet aggregation. 

- it causes indigestion and severe GIT bleeding especially in the elderly. The 

gastric bleeding (ulcer) is due to inhibition of gastric mucosal PG 

biosynthesis rather than to direct gastric irritation. 

- it is associated with Reye’s syndrome in children 12 years of age. 

- Aspirin causes irreversible inhibition of cyclooxygenase (COX).  

Adverse effects: 

Nausea, vomiting, abdominal pain, dyspepsia, and contraindicated in gastric 

bleeding, asthma and Reye’s syndrome (in children). 
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3. IBUPROFEN: analgesic, anti-inflammatory. It causes less gastric 

irritation than aspirin and other NSAIDs at normal doses, so, it is an 

alternative to aspirin for painful conditions such as sprains and minor soft 

tissue injury. It is also useful in dysmenorrhea.  

Adverse effects: reversible renal impairment in elderly or patients have 

cirrhosis, nephrotic syndrome or heart failure. It reduces the efficacy of 

antihypertensive drugs and of diuretics by decreasing the renal blood flow.  

TOPICAL NON-STEROIDAL ANTI-INFLAMMATORY DRUGS  

Ibuprofen and piroxicam are available as topical preparations. They have 

modest effect in soft tissue injuries and localized inflammatory conditions.  

4. NEFOPAM: 

- is a potent inhibitor of amine uptake, chemically and pharmacologically 

unrelated to other analgesics.  

- It is intermediate in potency between aspirin and morphine.  

- unlike NSAIDs, it does not cause gastric irritation.  

- causes less respiratory depressant and does not cause dependence.   

Adverse effects: nausea, headache, dry mouth, insomnia, dizziness, although 

convulsions, cerebral edema and fatality can result from massive overdose.  

MANAGEMENT OF POST-OPERATIVE PAIN  

Mild analgesics are more effective in preventing the development of pain than 

in treating it.  

1. NSAIDs like ketorolac (parenterally) which have similar efficacy to 

opioids.  

2. Parenteral analgesic is used for a short time after the operation, then they 

can be given orally.  

3. Tramadol is useful (causes no respiratory depression).  

4. A nitrous oxide/oxygen mixture (50/50) can is useful during painful 

procedures, such as dressing changes or physiotherapy, and for childbirth.  

Anti-inflammatory agents: 
Causes of inflammation are: 

1. Physical trauma.            2. Chemicals.           3. microbes.  

Inflammation is a normal, protective response to tissue injury that inactivates 

or destroys the invading organisms, removes irritants, and sets the stage for 
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tissue repair. However, immune diseases such as rheumatoid arthritis (RA) 

causes tissue injury, joint damage and erosions, disability, and pain. 

Management of RA includes anti-inflammatory and/or immunosuppressive 

agents. 

Nonsteroidal anti-inflammatory drugs (NSAIDs): 

They are differing in their antipyretic, analgesic, and anti-inflammatory 

effects. NSAIDs inhibit inflammation in arthritis, but they neither arrest the 

progression of the disease nor induce remission. They act primarily by 

inhibiting the cyclooxygenase enzymes which leads to decreased PG 

synthesis.  

Differences in safety and efficacy of the NSAIDs depend on the selectivity 

for the COX-1 or COX-2 enzyme. Inhibition of COX-2 is thought to lead to 

the anti-inflammatory and analgesic effects. while inhibition of COX-1 is 

responsible for prevention of cardiovascular events and most adverse events. 

COX-2 SELECTIVE INHIBITORS:  

They decrease PG synthesis by inhibition of COX-2 present at sites of 

inflammation without affecting the action of the COX-1 that found in the GI 

tract, kidneys, and platelets.  

The selective COX-2 inhibitors are safe for GIT, and they do not inhibit 

platelet aggregation at their usual doses. Selective COX-2 inhibitors increase 

the incidence of edema, hypertension, and myocardial infarction. 

1. Celecoxib: a selective reversible COX-2 inhibitor, causes less GI 

irritation. 

2. Meloxicam, Piroxicam: they have long half-life, so, they given one or 

twice daily. It is not as selective as celecoxib and may be considered selective 

rather than “highly” selective.  

 

Adverse effects: of NSAIDs:   

dizziness, hypertension, edema, and rarely, myocardial infarction, abdominal 

pain, nausea, and rarely ulcers or bleeding, asthma and renal insufficiency. 

COX1 inhibitors 

Aspirin: Low cost, long history of safety, but GI disturbances are common.  

Diclofenac: GIT ulcer may occur less frequently.  
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Ibuprofen, Ketoprofen, fenoprofen, Naproxen: lower toxicity and better 

acceptance in some patients. Naproxen is considered by some experts as one 

of the safest NSAIDs.  

Indomethacin: very potent; should be used only after less toxic agents have 

proven ineffective, CNS disturbances are common. 

Ketorolac: can be used for more severe pain but for only a short duration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


