
 

 

 

NON-STEROIDAL ANTI-INFLAMMATORY OVERDOSE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gyps indicus, (The Indian Vulture), Chandler and Couzens, “100 Birds to See Before You 

Die”, Five Mile Press, 2008. 



 

“The eagle attacks his enemies or his victims one on one…Vultures on the other hand, join 

together in troops, like cowardly assassins, and would rather be robbers than warriors, birds 

of carnage rather than birds of prey. In this genus, there are those who gang up upon their 

prey, several upon one; and there are others intent only upon cadavers, which they rip apart 

down to the bones. Corruption and infection attract them, instead of repelling them… 

If we compare these birds to mammals, the vulture joins the force and cruelty of tigers and the 

cowardice and gluttony of jackals, which also unite in troops in order to devour carrion and 

tear apart cadavers. The eagle, on the other hand, has the courage, the nobility, the 

magnanimity and the munificence of the lion… 

They are voracious, cowardly, disgusting, odious and, as with wolves, just as noxious during 

their lives as they are useless after their death…”   

 

Georges Buffon, Histoire Naturelle, 1749-1804.  

 

The great 18th Century French naturalist Georges Buffon was no lover of vultures! Indeed 

very few of us are. Yet we judge these creatures by our own standards as we do so for the rest 

of our fellow species that inhabit the Earth. For millions of years the mighty Old World 

vultures of the Indian and Pakistan subcontinent soared through the skies in great flocks. 

Though awful to behold, they in fact had a special type of majesty all of their own. Evolution 

had equipped these creatures with the means to fulfil an important ecological role as the 

carrion scavengers of the plains. They possess powerful beaks and talons for the ripping of 

flesh from bone. They are bald headed primarily to reduce the chance of infection when they 

push their heads into rotting flesh, which feathers would otherwise predispose to. Wherever 

dead carcases of large animals lay, they would be quickly and efficiently removed from the 

field by these birds. They performed an important ecological function in the clearance of 

rotting carcases. In India in particular this is important where lack of competition for carrion 

would lead to an increase in the wild dog population. Wild dogs in India may carry rabies, 

and so the vultures perform a serious public health role in this regard. 

 

In the mid 1990s something astonishing happened to the Indian Vulture. They began dying in 

vast numbers and at an alarming rate and for no apparent reason. Indeed two other vulture 

species, the White Rumped vulture, (Gyps bengalensis) and the Slender-Billed vulture (Gyps 

tenuirostris) also began dying in large numbers. A lethal strain of avian influenza was 

thought to be a possible cause but this was ruled out. Initially there was little concern until 

the once ubiquitous vultures seemed to have almost vanished from the skies. All three species 

suddenly and quite stunningly appeared to be on the brink of extinction. They were listed as 

critically endangered and frantic efforts were belatedly initiated by dedicated 

conservationists to try to determine the cause, lest these unattractive, to our eyes, yet 

nevertheless impressive species, go the way of the dodo, the great auk and passenger pigeon.         

 

Then in 2004 a brilliant piece of research led by Lindsay Oaks of the Department of 

Veterinary Microbiology and Pathology, Washington State University uncovered the cause of 

the disaster. The vultures were dying of acute renal failure and it appeared to be related to 

some sort of toxic substance that had been introduced into the livestock of the subcontinent. 

And this appeared to have been done on a widespread and vast scale. The toxic agent was 

quickly identified as the common, widely available and cheap non-steroidal anti-inflammatory 

agent diclofenac. This agent was being used by farmers to treat a range of inflammatory 



conditions in their livestock, cows in particular. Diclofenac is largely non-toxic to humans as 

well as cows, however to vultures it is deadly. After co-habiting with humanity since recorded 

history and after millions of years of successful survival within their environment the vultures 

had been suddenly brought to the brink of extinction within the blink of an eye, by a cheap 

“throw-away” drug used by humanity for the treatment of their livestock. 

 

Initial reaction from many was “good riddance” to them, and for anyone who has read 

accounts of these creatures feasting on the corpses of soldiers after a major battle you would 

be hard-pressed not to agree with this reaction. However, we judge these creatures by our 

own particular standards. How would we appear to them, viewed through their own eyes? 

Humanity on the ground below mercilessly slaughtering each other with every device their 

ingenious minds could muster. The vultures, do not kill other species, let alone each other. 

They watch the carnage from above then merely do their job. Is humanity in this light really 

more deserving of the planet than they? 

 

The story of the vulture is yet another sad tale of humanity’s total indifference to their fellow 

creatures that inhabit the Earth. The arrogant thought that what is fine for humans can with 

impunity be let loose into the food chain without the slightest consideration of the possible 

consequences of what this may mean for other species, is typical of the disregard we have for 

other life forms, especially for those that do not aesthetically meet our “standards”. Once the 

problem of diclofenac became recognized, the government of India to their immense credit 

acted swiftly and decisively, all veterinary use of diclofenac was outlawed in 2006. A vulture 

safe alternative agent is now being promoted in its place. Yet we may unfortunately be too 

late for these species to survive, though frantic efforts are continuing to save them. Should we 

lose these species it will be another sad episode in the “sixth great extinction” of life on our 

planet. Unlike the first five of these, this last is due entirely to humans. The world without 

these creatures will be the more impoverished to our descendants. 

 

Though a disaster from a vulture’s point of view, the consequences of overdose with non-

steroidal anti-inflammatory agents in humans is mostly benign. Our cavalier attitude to our 

less appealing fellow creatures, with its disastrous consequences however should warn us not 

to be complacent. The chronic toxicity of these agents in particular is significant in regard to 

peptic ulceration and renal impairment and if not recognized extinction for a human is 

possible and indeed if taken in very large acute overdose extinction for a human is similarly 

possible.    

 

 

    

 

 

 

 

 

 

 

 

 

 



NON-STEROIDAL ANTI-INFLAMMATORY OVERDOSE 
 

Introduction 

 

NSAID overdose is relatively common because of ready availability. It is usually benign 

unless: 

 

● It is massive. 

 

● Mefenamic acid is taken, which may cause seizures.  

 

Management is symptomatic and supportive. 

 

See also separate documents for:  

 

● Mefenamic acid overdose  

 

● Salicylate overdose 

 

Physiology 
 

Cyclo-oxygenase (or COX) has 2 forms: 

 

1. COX 1: 

 

 ● Generation of PGs involved in GIT mucosal protection.  

 

 ● Generation of thromboxane within platelets.  

 

2. COX 2: 

 

 ● Generation of PGs involved in the inflammatory process.  

 

 ● Generation of PGs within the kidney. 

 

NSAID action can be: 

 

1. Non-selective COX inhibitors: 

 

 ● These older agents non-selectively inhibit COX 1 and COX 2. 

 

● By their COX 1 action they have side effects with respect to GIT ulceration 

and anti-platelet action. 

 

● By their COX 2 action they can have effects on renal function. 

 

2. Selective COX 2 inhibitors: 

 



 ● These have fewer side effects as COX 1 is not inhibited to a large extent. 

 

 ● They may still have effects on renal function however. 

 

Classification 

 

Accordingly NSAIDS can be classified as: 

 

1. Non-selective COX inhibitors: 

 

 These older agents non-selectively inhibit COX 1 and COX 2. 

 

By their COX 1 action they have side effects with respect to GIT ulceration and anti-

platelet action. 

 

By their COX 2 action they can have effects on renal function. 

 

Examples include:  

  

 ● Indomethacin 

 

 ● Ibuprofen 

 

 ● Aspirin 

 

 ● Diclofenac 

 

 ● Ketoprofen 

 

 ● Ketorolac 

 

 ● Mefenamic acid 

 

 ● Naproxen 

 

 ● Piroxicam 

 

 ● Sulindac 

  

2. Selective COX 2 inhibitors, (also termed coxibs): 

 

 These have fewer side effects as COX 1 is not inhibited to a large extent. 

 

 They may still have effects on renal function however. 

 

Examples include:  

 

● Celecoxib 



 

● Meloxicam 

 

● Etoricoxib 

 

● Parecoxib 

 

Toxicology 

 

NSAIDS exert their pharmacological effects through the inhibition of cyclo-oxygenase 1 and 

2 with the consequent blockade of prostaglandin synthesis, (see appendix 2 below). 

 

NSAIDS are directly irritant to the GIT. 

 

Prostaglandin inhibition leads to renal glomerular vasoconstriction and mild reversible renal 

dysfunction. 

 

Bleeding time is prolonged due to inhibition of thromboxane A2 production. 

 

The exact mechanism of other toxic effects is unknown. 

 

Pharmacokinetics 

 

Absorption: 

 

● NSAIDS as a group are rapidly absorbed following ingestion. 

 

Distribution: 

 

● Most have small volumes of distribution and are highly protein bound. 

 

Metabolism and excretion: 

 

● Most undergo hepatic metabolism and metabolites are then excreted in the urine. 

 

Risk Assessment 

 

● Overdose of mefenamic acid is commonly associated with self-limiting seizures. 

 

 There is a risk of seizures with ingestion of > 25 mg/kg mefenamic acid. 2 

 

● Risk assessment has been best defined for ibuprofen which is the most common 

NSAID agent currently used for overdose. 

 

 ♥ Massive overdose with this agent has resulted in multi-organ failure and 

 fatalities have been reported. 

 



 ♥ Excessive chronic use may be associated with renal tubular acidosis and 

  the potential for life-threatening hypokalemia. 3  

 

Dose related risk assessment for ibuprofen: 1,3 

 

 

Dose 

 

 

Effect 

 

< 100 mg/kg 

 

 

Asymptomatic 

 

100 - 300 mg/kg 

 

 

Mild GIT and or CNS symptoms 

 

> 300 mg/kg  

 

 

Risk of multi-organ system dysfunction 

 

Clinical Features 

 

Following overdose there are usually no symptoms, or only minor self-limiting ones, which 

may include: 

 

1. GIT: 

 

 ● Nausea, vomiting, epigastric discomfort.  

  

2. CNS: 

 

 ● This is usually minor drowsiness only. 

 

● In the specific case of mefenamic acid, seizures may occur within hours of 

ingestion, but are usually self-limiting. 

 

Massive acute overdose of ibuprofen can result in multi-organ system dysfunction with: 

 

1. Seizures 

 

2. Coma 

 

3. Circulatory collapse. 

 

4. Acute renal failure. 

 

5. Metabolic acidosis. 

 

 

 



Investigations 

 

None may be necessary in minor overdoses. 

 

In more serious cases: 

 

1. FBE 

 

2. U&Es/ Glucose 

 

3. LFTs 

 

3. VBGs / lactate: 

 

● An increased anion gap metabolic acidosis is not uncommonly seen, however 

 this is not usually of clinical importance and will resolve within 24 - 48 hours.  

 

4. ECG 

 

5. Always consider the possibility of co-ingestion:  

 

● Blood alcohol, paracetamol 

 

 ● ECG for cardiotoxic drugs. 

 

6. NSAID levels, (apart from salicylate) are not routinely available.   

 

Management 

 

1. Immediate attention to any ABC issues. 

 

● In serious overdose the treatment is entirely supportive. Airway protection and 

ventilation will be the first priority. 

 

2. Seizures and/ or confusion: 

 

● Should be controlled with IV benzodiazepines. 

 

3. Charcoal: 

 

 ● This is not beneficial. 

 

● It is contra-indicated following mefenamic acid overdose, because of the risk 

of seizures. 

 

4. General supportive measures as indicated. 

 

 



Disposition: 

 

Patients who are asymptomatic with normal vital signs after 4 hours can be medically cleared. 

 

Any patient who has overdose on mefenamic acid should be observed in hospital for the 

possible onset of seizures.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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 
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