
 

 

 

 

CLOZAPINE TOXICITY 

 

“Circe Invidiosa”, John William Waterhouse, oil on canvas, 1892, Art Gallery of South 

Australia, Adelaide. 



 

Circe was the daughter of the sun god Helios and the sea nymph Perse. She was a powerful 

sorceress and enchantress who lived on the island of Aeaea off the coast of Naples. She was 

greatly renowned and feared throughout the ancient world for the power of her potions. Her 

concoctions had the power for both good and evil. She could render wild beasts placid and 

docile, yet she could also turn men into wild beasts as Ulysses discovered to his horror when 

she used her “charms” to lure his crew into her cave and administered her potions to them, 

transforming them into wild pigs. Ulysses himself is only saved from a similar fate by 

heeding the good council of Hermes.  

 

In the 21st century there exists a powerful potion that goes by the name of clozapine. Like a 

12th century BC potion of Circe, it has the power of both good and evil. It is used to help 

some of our least fortunate citizens when all else fails, yet it also has the potential for great 

harm. For this reason it must be used with extreme caution and only as a last resort. We must 

be mindful, like Ulysses in seeking “good council” when we are uncertain in our dealings 

with this potion. 

 

 

 

CLOZAPINE TOXICITY  

 

Introduction 

 

When considering the toxicity of clozapine there are two important scenarios: 

 

● Acute overdose 

 

● Idiosyncratic toxicity during therapeutic use. 

 

ACUTE OVERDOSE 

 

Introduction 

 

Clozapine is a second generation or “atypical” tricyclic dibenzodiazepine antipsychotic 

agent. 

 

It has been shown to be useful in cases where other first-line antipsychotic agents have not 

been effective (treatment resistant cases) or tolerated. 

 

Indications 

 

Clozapine is a restricted drug that has specific prescribing indications including: 

 

1. Acute and chronic psychoses (e.g. schizophrenia): 

 

● Schizophrenia in people unresponsive to, or intolerant of, other antipsychotics 

 (i.e. lack of satisfactory clinical response, despite the use of adequate doses of 

 drugs from at least 2 groups of antipsychotics for a reasonable duration; or 

 development of extrapyramidal side effects, including tardive dyskinesia). 

 

2. Bipolar disorder. 

 



Clozapine prescribing requires specific registration of medical practitioners, 

pharmacists and patients 

 

All patients taking clozapine are registered at an approved clozapine monitoring service 

where ongoing monitoring is required for the detection of neutropenia and 

agranulocytosis. 

 

Deliberate self-poisoning with clozapine is relatively uncommon, because of its 

restricted use and close supervision.   

 

The most serious early complication is coma. 

 

The diagnosis of clozapine overdose should be considered in a patient who present with 

a characteristic picture of: 

 

● Sedation 

 

● Anticholinergic features, but with small pupils (as opposed to large pupils). 

 

● Prominent hypersalivation  

 

The serious idiosyncratic adverse effects of neutropenia, neuroleptic malignant syndrome  

and myocarditis that are seen on therapeutic dosing are not typical features of acute 

overdose. 

 

History 

 

Although often conceived of as a new drug clozapine was first synthesized in 1958 by 

Wander AG, a Swiss pharmaceutical company. 

 

It was based on the chemical structure of the tricyclic antidepressant imipramine.  

 

Clozapine was introduced into clinical practice in 1972, in Switzerland and Austria as 

“Leponex”.  

 

In 1975, after reports of fatal agranulocytosis leading to death in some clozapine-treated 

patients, clozapine was voluntarily withdrawn by the manufacturer. It then fell out of favor 

for more than a decade. 

 

When further studies demonstrated that clozapine was more effective against treatment-

resistant schizophrenia than other antipsychotics, the FDA and health authorities in other 

countries approved its use only for treatment-resistant schizophrenia. Prescribing was 

strictly controlled including a Patient Registry and regular hematological monitoring to 

screen for granulocytopenia. 

 

In December 2002, clozapine was approved in the US for reducing the risk of suicide in 

schizophrenic or schizoaffective patients judged to be at chronic risk for suicidal behavior.  

 

Preparations 

 

Clozapine as: 

 

Tablets: 



 

● 25 mg, 50 mg, 100 mg, 200 mg.  

 

Liquid suspension: 

 

● 50 mg/ml (100 mls) 

 

Toxicology 

 

Clozapine’s antipsychotic activity is mainly due to dopamine antagonism but it binds only 

loosely to dopamine receptors and therefore patients can relapse quickly in the context of 

non-compliance. 
 

It is a tricyclic dibenzodiazepine derivative that acts via multiple neurotransmitter systems 

and therefore has the potential for multiple side effects, which are an extension of its 

pharmacodynamics. 

 

Clozapine antagonises the following receptors: 

 

● Mesolimbic dopamine (D1 &D2 receptors) 

 

● Serotonin 

 

● Peripheral alpha 1 receptors 

 

● Mucarinic (M1) 

 

● Histamine (H1) 

 

● GABA 

 

Pharmacokinetics 

 

Absorption: 

 

● Clozapine is well absorbed orally, however is subject to a moderate first pass 

 metabolism, resulting in an absolute bioavailability of around 50 - 60%. 

 

Distribution 

 

● It has a moderate Vd, at 0.5 - 3 liters /Kg. 

 

● Clozapine is around 95% bound to plasma proteins. 

 

● Clozapine can cross the human placenta. 

 

● Clozapine is excreted in human breast milk.   

 

Metabolism and excretion: 

 

● Clozapine is almost completely metabolized by the cytochrome P450 system (1A2 & 

2D6) prior to excretion.  

 



Of the main metabolites, only one, the des-methyl metabolite, was found to be active. 

Its pharmacological actions resemble those of clozapine, but are considerably weaker 

and of shorter duration. 

 

● Half-life is around 12 hours.  

 

Risk assessment 

 

Adults: 

 

A clear dose - effect relationship for toxicity has not been defined. 

 

However significant poisoning in adults (including coma) may occur with doses as little as 

100 mg, particularly in the clozapine naïve patient. 

 

Children: 

 

Ingestion of just a single tablet in a child will usually result in symptoms, and ingestion of > 

2.5 mg/kg is associated with the typical picture of sedation, hypersalivation, tachycardia, and 

agitation.  

 

Extrapyramidal effects can also occur up to days following ingestion.  

 

Clinical features 
 

Toxic symptoms usually occur within 4 hours of ingestion and usually resolve by 24 hours. 

 

1. Neurological: 

 

● Sedation 

 

● Confusion 

 

● Miosis or mydriasis may be seen 

 

● Seizures 

 

 ♥ These can occur in up to 5 -10 % of cases.  

 

● Coma: 

 

 ♥ Coma requiring intubation can occur early.  

 

Less commonly: 

 

● Extra-pyramidal effects: 

 

♥ These are usually seen in children and can be delayed up to 7 days 

 post ingestion. 

 

2. CVS: 

 

 ● Tachycardia: 



 

♥ Note however that clozapine also frequently causes benign 

 background tachycardia. 5 

 

 ● Mild hypotension/ orthostatic hypotension.  

 

 ● QT prolongation, (uncommon) 

 

3. Anti-cholinergic effects: 

 

● Agitation/ confusion 

 

● Ileus 

 

● Urinary retention 

 

 ● Mydriasis, (although miosis can also occur)   

 

4. Hypersalivation:  

 

● Despite the tendency for anti-cholinergic effects, hypersalivation is 

 paradoxically characteristic, and indeed may be considered pathognomonic!    

 

Investigations 

 

1. BSL 

 

2. Consider coingestion:  

 

 ● Blood alcohol/ paracetamol level. 

 

3. 12 ECG 

 

 ● At presentation and at 6 hours. 

 

 ● If there is prolongation of the QT, monitoring should continue.  

    

4. Clozapine levels: 

 

● These can be done, and while they do not guide actual treatment, they are 

 useful to confirm the diagnosis.   

 

Management 

 

1. ABC: 

 

 ● Assess and treat in the usual manner. 

 

2. Hypotension: 

 

● Will usually respond well to IV fluids. 

 

3. Seizures: 



 

 ● Treat with benzodiazepines. 

 

4. Charcoal: 

 

● This is not indicated, unless the patient is intubated.  

 

Disposition: 

 

Patients who are clinically well, and have a normal ECG at 6 hours post ingestion can be 

medically cleared. 

 

Parents of children who have ingested clozapine should be warned of the possibility of 

delayed extra-pyramidal reactions, which may occur up to 7 days post ingestion.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IDIOSYNCRATIC LIFE-THREATENING REACTIONS 

 

Introduction 

 

There are some important idiosyncratic potentially life-threatening reactions that can occur 

with normal therapeutic dosing. 

 

These include: 

 

1. Neutropenia 

 

2. Myocarditis/ cardiomyopathy   

 

3. Neuroleptic malignant syndrome 

 

4. Lowering of seizure threshold. 

 

Clinical assessment 

 

Neutropenia: 

 

This must be ruled out in patients presenting with fever, and should also be considered in 

cases of nonspecific “malaise”.   

 

It is more common in the initial weeks of clozapine therapy  

 

Patients on clozapine with fever should be assessed urgently as for any case of “febrile 

neutropenia”, (see also separate document on Febrile Neutropenia in Infectious 

Diseases folder).  
 

Myocarditis: 

 

This can lead to unexplained arrhythmias and/ or cardiogenic shock.  

 

Patients on clozapine with unexplained cardiac problems should be considered for a 

clozapine adverse reaction. 
 

Seizures: 

 

Clozapine can cause EEG changes, and can lower the seizure threshold in a dose dependent 

manner inducing myoclonic jerks or generalised seizures.  

 

Caution should be used in administering clozapine to patients having a history of seizures or 

other predisposing factors.  

 

These symptoms are more likely to occur with rapid dose increase, in patients with pre-

existing epilepsy and at doses higher than 600 mg/day 

 

Investigations 

 

If febrile neutropenia is suspected antibiotics must be given ever before the  FBE result 
 



In patients with cardiac signs or symptoms, investigations are directed to ruling out 

alternative causes of arrhythmias or cardiogenic shock. 

 

Important investigations will include: 

 

1. Blood tests: 

 

 ● Troponin level  

 

 ● U&Es/ glucose 

 

 ● BNP: 5 

 

  ♥ Useful for detecting early and initially asymptomatic myocarditis. 

 

 ● CRP: 5 

 

♥  A unexplained rise of CRP of more than 50 mg/L may foreshadow the 

 onset of myocarditis. 

 

2. ECG 

 

3. Echocardiogram: 5 

 

● In order to use an echocardiogram as a diagnostic tool in suspected 

 myocarditis, a baseline echocardiogram prior to clozapine treatment is 

 advisable to exclude pre-existing dysfunction. 

 

Discontinuation of clozapine and investigation by echocardiography is advised if either 

troponin is in excess of twice the normal maximum or CRP is more than 100 mg/L. 5 

 

Management 

 

Any suspected adverse clozapine drug reaction should be discussed with the treating 

psychiatrist as altering treatment regimens can be complex. 

 

Suspected cases of febrile neutropenia must be treated along standard lines for this condition, 

this will usually necessitate the initiation of treatment even before the result of the FBE is 

known, (see also separate document on Febrile Neutropenia in the Infectious Diseases 

folder). 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Clozapine Induced Myocarditis: 

 

The typical evolution of clozapine-induced myocarditis (Ronaldson, KJ, et al) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

 

Monitoring of FBE in patients on clozapine who present to the ED: 

 

      

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

      

 

      

 

 

 

 

 

      

 

      

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Has patient missed any doses? 

HAS PATIENT HAD A RECENT FBE? 

Has patient missed 2 or more 

days of treatment? 

Contact on-call psychiatric 

liaison for advice, as clozapine 

will need to be re-started at 

lower dose. 

Repeat FBE ASAP 

Is the WBC >3.0 x 109/L 

and/or NC >1.5 x 109/L, and is 

the EC below 3.0/nl? 

OK to continue treatment 

Has patient brought in own 

supply or can it be brought in? 

DO NOT CONTINUE TREATMENT 

Contact on-call psychiatrist 

Use the patient’s own supply, 

and contact clozapine 

coordinator/pharmacy during 

working hours 

Contact on-call pharmacist 

Y E S 

 

No 

 

YES 

No 

 

No 

No 

 

YES 

 

 

YES 

 No 

 

YES 



Appendix 3 

 

Monitoring and Advice Concerning Clozapine 

 

The reason for the limited use of clozapine is because of rare but serious adverse effects e.g. 

agranulocytosis, seizures, myocarditis and cardiomyopathy.  

 

It is available in Australia as Clozaril (Novartis) and Clopine (Pfizer), and both these 

pharmaceutical companies have Patient Monitoring Systems that have centralised databases, 

protocols and track relevant investigations to prevent the serious adverse effects. 

 

For any further advice the following should be contacted: 

 

Treating Psychiatrist  

 

Local hospital Clozapine coordinator 

 

CLOZARIL- (Novartis)  

 

CPMS Office (Clozaril Patient Monitoring System): 1800 501 768 (Free Call) 

 

Novartis Medical Information:   1800 810 644 

 

Adverse Reaction Reporting:    1800 814 667 

 

For 24 hours advice from Novartis:   1800 501 677 

 

CLOPINE – (Pfizer) 

 

Clopine Central Phone     1800 656 403 

           

Medical information  Phone     1800 675 229   
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