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Nonsteroidal Antiinflammatory Drugs (NSAIDs) 
· Most NSAIDs are nonselective inhibitors of cyclooxygenases, acting on both COX 1 & COX 2 isoforms [image: image1.png]


formation of PGs & thromboxanes. 
· COX inhibition underlies antipyretic, antiinflammatory & antiplatelet actions of NSAIDs & much of the toxicity. 
· Aspirin (ASA) is the prototype and the only NSAID causing irreversible inhibition of COX, forming a covalent bond via acetylation of a serine hydroxyl near the active site. 
· ASA actions are dose-dependent. 
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Acetylsalicylic acid (ASA, aspirin) 
· Antiplatelet: low dose, irreversible [image: image2.png]


TxA2 - post-MI prophylaxis. 
· Analgesia: [image: image3.png]


PG actions to sensitize peripheral pain receptors to algesic mediators such as BK & histamine. 
· Antipyresis: pyrogens [image: image4.png]


IL-1 [image: image5.png]
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PGE2 [image: image7.png]
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temperature “set-point” - ASA lowers it back to normal in hyperthermia. 
· Anti-inflammatory - high doses, via COX 2 inhibition & [image: image9.png]


selectins & integrins (promoters of leucocyte adhesion). 
· Urate elimination: 
Low dose [image: image10.png]
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tubular secretion [image: image12.png]


hyperuricemia. 
High dose [image: image13.png]
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tubular reabsorption [image: image15.png]


uricosuria. 
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Aspirin: Acid/base & Electrolyte Balance 
High Rx dose: 
· Mild uncoupling of oxidative phosphorylation leads to [image: image16.png]


respiration [image: image17.png]
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respiratory alkalosis [image: image20.png]


renal compensation [image: image21.png]
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HCO3- elimination [image: image23.png]


compensated respiratory alkalosis (pH = normal,[image: image24.png]


 HCO3- [image: image25.png]


PCO2). In adults this can be a stable condition, in children [image: image26.png]
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toxicity. 
Toxic doses: 
· Inhibition of respiratory center [image: image28.png]
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respiration [image: image30.png]
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PCO2 [image: image32.png]


respiratory acidosis ([image: image33.png]


 pH, [image: image34.png]


HCO3- normalization of PCO2); plus inhibition of Krebs cycle & severe uncoupling of oxidative phosphorylation ([image: image35.png]
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metabolic acidosis, hyperthermia & hypokalemia ([image: image37.png]


 K+). 
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Adverse Effects of Aspirin 
· GI Irritation: gastritis, ulcers, bleeding. 
· Salicylism: tinnitus, vertigo, [image: image38.png]


hearing 
· Bronchoconstriction - exacerbation of asthma. 
· Hypersensitivity: "triad" of asthma, nasal polyps & rhinitis. 
· Reyes syndrome (very rare) 
· Antiplatelet: [image: image39.png]


prothrombin time (high dose). 
· Chronic use [image: image40.png]


renal dysfunction ( [image: image41.png]


PGs) & hypoglycemia. 
· Drug interactions: ethanol [image: image42.png]


GI bleeding, [image: image43.png]


effects of sulfonylurea hypoglycemics & warfarin, [image: image44.png]


effects of uricosurics. 
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Aspirin Overdose & Management 
· Extensions of pharmacodynamics [image: image45.png]


vasomotor collapse with respiratory & renal failure. 
· No antidote – mgmt. includes gastric lavage (+/- activated charcoal) plus ventilatory support and correction of acid/base & electrolyte imbalance, hyperthermia & dehydration. 
· [image: image46.png]


urine volume & alkalinization facilitates renal elimination. 
· ASA doses associated with severe toxicity = 150 mg/kg, equivalent to ingestion of 10g in a patient weighing 70 kg. In a child (10-12 kg) 4-6 tablets can be life-threatening! 
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Other NSAIDs 
· Reversible inhibitors of COX 1 and COX 2. 
· Analgesia: ketorolac > ibuprofen/naproxen > ASA 
· GI irritation < ASA. 
· Acid/base dysfunction: minimal, no effects on uric acid elimination. 
· Allergy: common, possible cross-hypersensitivity with ASA. 
· Chronic use: nephritis, nephrotic syndrome, acute renal failure. 
· Drug Interactions:[image: image47.png]


 activity of sulfonylureas, MTX & Li+ (not ASA). 
· In HTN may [image: image48.png]


activity of ACEIs, loop diuretics & beta blockers. 
· Specific toxicities: indomethacin (hematotoxicity), sulindac (pancreatitis), diclofenac – hepatotoxicity. 
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Selective COX 2 Inhibitors 
· Celecoxib & rofecoxib at therapeutic doses selectively cause reversible inhibition of COX 2. 
· No more effective as anti-inflammatory agents; many actions quite similar including potential for nephrotoxicity and hypersensitivity. 
· Main differences: less gastrointestinal toxicity & less antiplatelet actions. 
· Increase prothrombin time (PT) when used with warfarin & may exert prothombotic effects via inhibition of endothelial cell function. 
· Celecoxib is cross-allergenic with sulfonamides. 
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Acetaminophen 
· No inhibition of COX in peripheral tissues & insignificant antiinflammatory effects; analgesic & antipyretic activity = ASA, probably due to inhibition of cyclooxygenases in the CNS. 
Comparisons with ASA 
· no antiplatelet action. 
· not implicated in Reyes syndrome. 
· no effects on uric acid. 
· not bronchospastic. 
· GI distress is minimal at low-moderate doses. 
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Acetaminophen Hepatotoxicity 
· Metabolized by liver glucuronyl transferase [image: image49.png]


inactive conjugate. 
· Minor pathway (via P450) [image: image50.png]


formation of a reactive metabolite (N-acetylbenzoquinone imine) that is normally inactivated by GSH. 
· In OD, stores of GSH are depleted [image: image51.png]
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toxic metabolite causes nausea & vomiting, abdominal pain [image: image53.png]


liver failure (centrilobular necrosis). 
· Chronic ethanol enhances liver toxicity via induction of P450. 
· Management: N-acetylcysteine, ASAP. 




