
 

SALICYLATE OVERDOSE 

 

“Las Meninas”, oil on canvas, Diego Rodriguez de Silva Velazquez, 1656, Museo del 

Prado, Madrid, Spain. 

 



Diego Velazquez’s “Las Meninas” is a most enigmatic work, it was one of his last 

works and according to some, possibly his greatest, certainly it is his most 

recognizable. It is meant to be a portrait of the Spanish Habsburg Royal family, but 

the composition is startlingly ambiguous. The central focus of the entire work is the 

five year old Infanta Princess Margarita, not King Philip IV or his Queen Mariana. 

The King and Queen are in fact in the picture but only as ghostly faded apparitions 

reflected in the mirror above and to the left of the infanta. In fact the whole picture is 

from the perspective of Philip and Mariana looking back at the scene in Velasquez’s 

studio. Velasquez himself is seen, brush and palette in hand behind a great canvas 

looking back at the Royal couple as he paints them.   

 

Whilst there is the look and feel of opulence, riches and luxury, the work also displays 

an air of uncertainty. In the historical context of the time, indeed it displays more than 

uncertainty, it has the feel of decline and decay. Subliminal signs of this decline 

abound in the picture. In 1656 Spain technically held a vast world empire both in 

Europe and in the new world, however despite appearances the empire was in reality 

a mere shadow of its former Sixteenth century might and grandeur. Spain in fact was 

in steep and alarming decline. Within a generation the Habsburg line would be 

extinct and Spain’s influence on the world stage would be negligible when compared 

to its former glory. At this time Philip IV was fifty one years old and in poor health. 

The Queen had produced no male heir, only a disastrous series of still borns or sickly 

children who died in early infancy. This is not surprising as the Spanish Habsburgs 

had been inter-breeding for five generations with increasingly disastrous results. 

Philip was in fact Mariana’s uncle and thirty years her senior. Mariana was the 

daughter of the Emperor of Austria and the marriage was a political one, to cement 

an alliance between the Spanish and Austrian Habsburgs. The marriage was a 

loveless one, the Royal couple had nothing in common, Mariana’s sole purpose was 

to produce a male heir, which she had failed to do. Philip fulfilled his sexual lusts 

with a prodigious number of mistresses. It was rumoured that he had had more of 

them than Louis XIV and that he had fathered no less than 32 illegitimate children. 

He agonized over his “sins of the flesh” and constantly implored nuns to pray for his 

forgiveness (only to repeatedly re-offend).          

 

In addition to the genetic and moral degeneracy of the Royal line, the economic and 

political degeneracy of Spain had also set in with the accession of Philip IV. Philip 

was weak willed and remained at the mercy of his first ministers. Both Philip and his 

ministers never accepted the power sharing compromises between Catholics and 

Protestants that had emerged from the bitter Thirty Years war. Philip continued to 

pursue pointless wars and plots against the Protestant states of Europe, which led to 

ruinous financial losses. He had inherited an immense Empire from his father, Philip 

III, but during his reign lost the European states of Flanders, Portugal and Catalonia. 

On land he suffered military defeats at the hands of the French and on the high seas 

he suffered defeats at the hands of the Dutch and the English with the consequent loss 

many parts of the Spanish seaborne Empire. The loss of these lands meant the loss of 

the revenues from them and further plunged Madrid into economic ruin. 

 

So when Velasquez painted the Royal Family, unintentionally or not, the Royal House 

of Hapsburg is depicted as a rapidly fading state, as seen in the ghostly shadows 

reflected in the mirror above the infanta. Spain was in financial ruin, her Empire 

disintegrating, the Royal family line without male heir and seemingly sterile. There is 

no other Velasquez painting which shows the King and Queen together. Velasquez 



himself was also rapidly fading, and Las Meninas was virtually his last significant 

work, and with failing health he himself would be dead within four years. There 

remains however one bright hope for the future in his work, this being the brilliantly 

lit image of the little princess Margarita, Philip and Mariana’s only living child. 

Miraculously she was perfectly healthy, and she symbolized the hope that a healthy 

male heir to save the state may yet be forthcoming. Velasquez, despite the gloomy 

backdrop reflective of the state of the Empire, depicts Margarita in the foreground as 

a shinning beacon of hope. The child looks at her parents fixedly, without laughter or 

spontaneity, but confident and aware of her high station in life. She accepts the jug 

handed to her by her maid of honour on her left, without even glancing at her. A 

second maid of honour on her right is seen in a deferential half-curtsy. No other 

Royal court in Europe at this time was so rigid in embedded protocol. When 

everything is going under, you cling to etiquette. So concerned with image had the 

court become in the face of decline, that Velasquez’s work was altered after it had 

been completed. Another hand at a later date added in the red Cross of the Order of 

Santiago on the chest of Velasquez. In 1656 when the painting was done Velasquez 

had not even been inducted into the order. In order the further enhance the Royal 

image the court dwarfs were included on the far right. Court jesters, dwarfs and other 

“defectives” were allowed to roam the palace, in order that others of normal stature 

could feel superior and attractive in their presence. This was especially important in 

the genetically degenerate Spanish Habsburgs.  

 

Amazingly Philip IV and Mariana eventually did manage to produce a male heir that 

survived infancy, to eventually become Charles II. Sadly however by all accounts he 

was what can only be described as semi-intellectually retarded and his Hapsburg oral 

and mandibular deformity was so pronounced that his speech could barely be 

understood. He died childless in 1700, ending the Spanish Habsburg dynasty. 

 

Patients poisoned by salicylate will show, like Velasquez’s “Las Meninas”, a 

multitude of indications of decline. Initial clinical appearances may be deceptive, and 

so closer investigation will be required for the more subtle signs of poisoning. Just as 

we see the fading image of Philip and Mariana, so we may see the signs of fading in 

our patient by the use of biochemical testing. And as Velasquez astutely recognized 

the infanta Margarita as a possible beacon of hope, so we must recognize 

alkalinisation and hemodialysis as the beacons of hope for our poisoned patient.  

These beacons of hope it should be stressed, will usually provide a far better outcome 

than that which was provided by the last male heir of the Spanish Habsburgs!  

 

 

 

 

 

 

 

 

 

 

 

 

 



SALICYLATE OVERDOSE 

 

Introduction 

 

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

 

Salicylate poisoning may be acute, where the clinical presentation presents little 

difficulty or chronic which presents far more subtly and is often missed.  

 

Morbidity and mortality are in fact greater in chronic intoxication.  

 

Both types can cause serious toxicity and death. 

 

Acetylsalicylic acid (aspirin) toxicity is usually the result of ingestion. 

 

Methyl salicylate toxicity may result from excessive topical administration. 

 

 

ACUTE TOXICITY 

 

Introduction 

 

Acute intoxication presents with a classical syndrome of: 

 

● Vomiting 

 

● Hyperventilation 

 

● Tinnitus 

 

● Respiratory alkalosis, followed by metabolic acidosis 

 

Urinary alkalinisation and haemodialysis are highly effective treatments. 

 

Both delayed and repeat charcoal administration are helpful, providing the airway is 

secure.    

 

Haemodialysis is effective in removing salicylate, in severely toxic patients.  

 

Toxicology  

 

Salicylates cause irreversible inhibition of cyclo-oxygenase resulting in decreased 

prostaglandin synthesis.  

 

There is an initial direct stimulation of the respiratory centres resulting in 

hyperventilation and an initial respiratory alkalosis.       

 

In overdose there is uncoupling of oxidative phosphorylation leading to increasing 

lactic acidosis and eventual respiratory depression. 

 

Death is associated very high levels of salicylate within the CNS. 



 

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.  

 

● Stomach bezoars may also delay absorption. 

 

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

 dosing. 

 

● Absorption after overdose however can be erratic and delayed, as bezoars may 

 be formed, and peak serum concentrations by not be seen for as long as 24 

 hours.    
 

● Significant toxicity can also occur as a result of the dermal absorption of 

 methyl salicylate containing topical agents such as “Dencorub”, when used 

 excessively.  
 

 Salicylate absorption after 30 minutes of contact time is around 2%. 

 However after 10 hours of contact time, 12-20 % of topical methyl-

 salicylate may be absorbed. 5 

 

Distribution: 

 

● Salicylates are highly protein bound. 

 

♥ 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. 

 

● The Vd is small at 0.1 - 0.3 L/kg 

 

Metabolism and excretion: 

 

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

 

● Salicylates undergo hepatic metabolism and kinetics change from 1st 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. 

 

Risk Assessment 

 

In acute overdose a risk assessment can be made according to the estimated ingested 

dose.  

 

The severity of clinical features correlates with the ingested dose and progresses over 

hours. 

 

The following table shows the expected effects according to the ingested dose. 1 

 

 

Ingested Dose 

 

 

Anticipated Clinical Effect 

 

<150 mg/kg 

 

 

Minimal symptoms 

 

150-300 mg/kg 

 

 

Mild to moderate intoxication, (tachypnea, tinnitus, vomiting) 

 

300-500 mg/kg 

 

 

Severe intoxication, (metabolic acidosis, altered conscious state, 

seizures). 

 

 

> 500 mg/kg 

 

 

Potentially lethal. 

 

Children rarely ingest a dose of aspirin that is sufficient to cause toxicity, but small 

ingestions of topical agents containing methyl-salicylate may cause severe toxicity,  

 

5 gms of methyl-salicylate is equivalent to 7.5 gms of acetylsalicylic acid. 

 

Note that significant poisoning can also occur with the excessive topical use of 

methyl-salicylate containing agents, (such as “Dencorub”). 6 

 

Clinical Features 

 

The onset of clinical features in acute salicylate intoxication is progressive over 

hours, and severe toxicity may not become evident till 6-12 hours following 

ingestion. Deterioration after this time may then be very rapid. 

 

Features include: 

 

1. GIT: 

 

● Nausea and vomiting. 

 



There can be significant dehydration, from this as well as increased 

insensible respiratory losses. 

 

2. Eighth cranial nerve involvement: 

 

 This can be an early sign of toxicity. 

 

● Tinnitus 

 

 ● Deafness 

 

 ● Vertigo 

 

3. Respiratory: 

 

● Respiratory alkalosis (early)  

 

● Respiratory acidosis (late) due to respiratory depression. 

 

 ● An ARDS (non-cardiogenic pulmonary edema) type syndrome may 

  occur. 

 

4. Metabolic: 

 

 ● Increased anion gap metabolic acidosis. 

 

● Hypoglycemia (may be initially hyperglycemic) 

 

5. Hyperthermia. 

 

6. CNS: 

 

 ● Confusion/ altered conscious state. 

 

● Seizures 

 

● Eventually cerebral edema with coma and death. 

 

Investigations 

 

Blood tests: 

 

1. FBE 

 

2. U&Es/ glucose 

 

3. Paracetamol level and alcohol, if these are suspected as co-ingestants. 

 

4. LFTs  

 

5. Coagulation profile 



 

6. Venous blood gas/ lactate 

 

7. Serum salicylate level: 

 

● Therapeutic level is 1.1 - 2.2 mmol/L, (or 15-30 mg/dL). 

 

● Salicylate level estimations at < 6 hours post ingestion do not usually 

 reflect potential peak concentrations following overdose. 4 

 

● In general a toxic level is > 2.2 mmol/L and a serum level > 6.0 

mmol/L may indicate severe toxicity.  

 

 However there is poor correlation between blood levels and 

severity of toxicity. 
 

● Serial serum salicylate levels are more useful.  

 

At least 2 hourly levels should initially be done to determine if peak 

salicylate levels have been reached or whether the levels are declining.  

 

This is especially important when slow release preparations have been 

taken. Stomach bezoars may also delay absorption. 

 

CXR 

 

For any respiratory symptoms. 

 

ECG 
 

As for any unwell patient 

 

Management 

 

1. Immediate attention to any ABC issues: 

 

● Very unwell patients with coma or ventilatory insufficiency will 

require intubation and ventilation 

 

● It is important to remember that alkalemia must still be maintained 

with controlled hyperventilation (to maintain respiratory alkalosis) 

as catastrophic metabolic acidosis can otherwise continue.   

 

2. IV fluid resuscitation as required. 

 

3. Control any seizure activity with IV benzodiazepines. 

 

4. Correct any hypoglycaemia. 

 

5. Correct any hypokalemia; especially prior alkalinisation.  

 

5. Charcoal 



 

● Providing the patient’s airway is not compromised and they are able to 

fully cooperate, oral (or nasogastric) activated charcoal should be 

given up to 8 hours following ingestion of  doses of > 150 mg/kg. 

 

● A second dose is indicated after a further 4 hours if serum salicylate 

levels continue to rise. 1  

 

● Multiple dose activated charcoal does not enhance systemically 

absorbed salicylate elimination, but it may inhibit ongoing GIT 

absorption from aspirin bezoars or concretions.    

 

● If there is doubt about the patient’s airway then the patient should be 

intubated before nasogastric charcoal is given. 

 

6. Urinary alkalinisation  

 

● This is indicated in any patient with: 4 

 

 ♥ Symptomatic poisoning 

 

 ♥ Acid-base abnormalities 

 

 ♥ Serum salicylate levels > 2.2 mmol/L 
 

● It is highly effective at enhancing the elimination of salicylates.  

 

 The alkalinised urinary pH traps the salicylate in an ionized form 

within the urinary tubules and prevents any reabsorption back into the 

blood stream.  

 

 An increase in urine pH from 5.0 to 8.0 results in up to a 1000 fold 

increase in ionized salicylate excretion. 

 

● Urinary alkalinisation can reduce the elimination half-life of salicylate 

 from 20 hours to 5 hours.  

 

● The serum pH must be maintained above 7.4 

 

● Serum alkalinisation is maintained until definitive care with dialysis. 

 

 Method:  

 

● 1-2 mmol/kg sodium bicarbonate (8.4%) IV slow initial bolus. 

 

● Correct any concurrent initial hypokalemia. 

 

● Commence an infusion: 

 



 150 mmol of sodium bicarbonate (i.e 150 mls of 8.4 %) added to 850 

mls 5% dextrose and commence at 250 mls per hour - adjusted to 

the urinary pH. 

 

● 20 mmols of KCl may be added to the infusion to maintain 

normokalemia.   

 

 ● Regularly dipstick urine and aim for a urinary pH > 7.5 

 

● Serum bicarbonate and potassium levels should be checked at least 

every 4 hours. 

 

● Urine output should be 1-2 mls/kg /hour. 

 

● Continue until laboratory and clinical evidence of toxicity is resolving. 

 

7. Haemodialysis: 

 

Haemodialysis is effective at removing salicylates, but is not usually required 

providing there is early decontamination and urinary alkalinisation. 

 

Intermittent high-flow hemodialysis is the preferred method. 

 

 It should be considered in the following scenarios: 

 

● Severe clinical toxicity, as evidenced by, altered mental status, 

severe acidosis or renal failure. 
 

● Urinary alkalinisation is not feasible. 

 

● Serum levels that rise to > 4.4 mmol/L despite decontamination and 

urinary alkalinisation. 

 

● Very high serum salicylate levels:  

 

♥ > 6.0 mmol/L in acute toxicity. 4  

 

♥ > 4.0 mmol/L in chronic toxicity. 4 

 

 ● The threshold to dialyse should be lower in the elderly. 

 

Disposition: 

 

In view of the potential for delayed and erratic salicylate absorption following 

overdose, all cases of acute overdose will require at least 12 hours observation. 4 

 

All symptomatic patients, especially if ingestion has been > 300 mg/kg, should be 

referred early to ICU. 

 

Patients may be considered medically cleared when: 4 

   



● Asymptomatic. 

 

● Two falling salicylate levels within the therapeutic range, 3 - 4 hours apart. 

 

● Normal biochemical results, including ABGs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHRONIC TOXICITY 

 

Introduction 

 

This is a difficult diagnosis to make clinically and is often missed unless the diagnosis 

is deliberately considered.  

 

It will also be a diagnosis of exclusion of other pathology. 

 

A careful history should be sought for recent aspirin medication and especially of 

excessive doses. 

 

Delayed diagnosis results in increased morbidity and mortality. 

 

Risk Assessment 

 

Chronic poisoning has an increased risk of an adverse outcome. 

 

The diagnosis is often missed, as it is not considered. 

 

Clinical features 

 

Chronic salicylate poisoning is subtle and insidious condition.  

 

It usually seen in the elderly. 

 

The presenting features of chronic toxicity are non-specific but most commonly will 

present as: 

 

1. Unexplained metabolic acidosis  

 

And  

 

2. Confusion. 

 

There may also be:   

 

3. Fever 

 

4. Dehydration 

 

5.  Pulmonary and cerebral edema which are more commonly seen than in cases 

of acute toxicity. 

 

Investigation 

 

Significant toxicity may be present with relatively lower salicylate levels.  

 

In fact some elderly patients may present with near normal levels but significant 

clinical poisoning. 

 



Management 

 

The threshold to dialyse in chronically poisoned patients should be lower, especially 

in the elderly and/ or renal impaired. 
 

Suspected cases should be discussed with a clinical toxicologist. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Las Meninas” (Detail), oil on canvas, Diego Rodriguez de Silva Velazquez, 1656  
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