20 year old male delivered to the ED by an acquaintance.

Initial signs and symptoms

Delusions

Paranoia

Tachycardia

Hypertension

Hyperpyrexic

Diaphoretic

Piloerection

Mydriasis

Hyperreflexic

What is this toxidrome?

What compounds may induce this type of syndrome?

What is this toxidrome?

Sympathomimetic syndrome

Sometimes confused with the anticholinergic syndrome, but the later is associated with dry skin and diminished bowel sounds.

Mechanism

A drug mimicking the action of the sympathetic system.

Alpha/beta adrenergic stimulation

What compounds may induce this type of syndrome?

Cocaine

Amphetamines and amphetamine-like compounds

OTC decongestants (pseudoephedrine, ephedrine, phenylpropanolamine)

Theophylline, caffeine

Differential Diagnosis

Metabolic disorders

Pheochromocytoma

Hypoglycaemia

Thyrotoxicosis

Neuropsychiatric disorders

Complex status epilepticus

Schizophrenia

Psychosis

Mania

Drug withdrawal

Ethanol

Sedative-hypnotics

Further history 

The acquaintance relates that the patient had ingested a “party drug” 2 hours previously, but he could not remember what.

What group of drugs does the compound likely belong to?

Amphetamine/amphetamine-like compounds

“Amphetamines”

Amphetamine

Amphetamine derivatives / Amphetamine-like drugs

Methamphetamine

Designer amphetamines / Hallucinogenic amphetamines

	3,4-Methylenedioxymethamphetamine
	MDMA
	Ecstasy, XTC

	3,4-Methylenedioxyamphetamine
	MDA
	Love drug

	3,4-Methylenedioxyethamphetamine
	MDEA
	Eve

	Para-methoxyamphetamine
	PMA
	

	3,4-methylenedioxy-phenyl-N-methylbutanamine
	MBDB
	


	2,4,5-Trimethoxyamphetamine
	TMA-2  
	

	4-Methyl-2,5-dimethoxyamphetamine
	DOM/STP
	Serenity, peace, Tranquility

	4-Bromo-2,5-dimethoxyamphetamine
	DOB
	

	4-Bromo-2,5 methoxyphenylethylamine
	2CB, MFT
	

	Methcathinone
	
	Khat, cat, quat, gat,  jeff

	Ephedrione
	
	


Plants

	cathine (norpseudoephedrine)
	Catha edulis
	Khat

	Ephedra
	Ma-huang
	(Ephedra ma-huang)

	Mesculine
	Peyote cactus
	(Lophophora Williamsii)


Therapeutic 

	Dexamphetamine
	
	Methylphenidate

	Benzphetamine
	
	Phendimetrazine

	Diethylpropion
	
	Pemoline

	Phentermine
	
	Propylhexadrine

	Fenfluramine
	
	Dexfenfluramine


The acquaintance gets off a cell-phone and tells you the drug is “P”.

What is “P”?

What range of signs and symptoms can be expected from this drug?

What is “P”?

“Pure” methamphetamine.

What range of signs and symptoms can be expected from this drug?

What range of signs and symptoms can be expected from amphetamine/amphetamine like drugs?

	Mild

	
	Euphoria

	
	Increased alertness

	
	Bruxism

	
	Altered mental status

	
	Tachycardia

	
	Hypertension

	Moderate

	
	Agitation

	
	Paranoia

	
	Hallucination

	
	Diaphoresis

	
	Vomiting

	
	Abdominal pain

	
	Palpitations

	
	Chest pain

	Severe

	
	Hyperthermia

	
	Ischaemia/vascular rupture

	
	Metabolic acidosis

	
	Rhabdomyolysis

	
	Hyperkalaemia

	
	Acute renal failure

	
	Coma

	
	Death


How should a patient suffering an amphetamine-like compound overdose be managed?

Emergency stabilisation?

Decontamination?

Antidote?

Enhanced Elimination?

Supportive Care?

Emergency Stabilisation

Vascular spasm/rupture

A range of acute cardiovascular emergencies may occur due to vasospasm or vascular rupture. Such events include hemorrhagic or ischemic stroke, cardiac dysrhythmia/arrest, dissection of large vessels including the aorta.

Intracerebral hemorrhage is well recognized and may be related to acute hypertension associated with arterial spasm and vascular rupture. Patients with arteriovenous malformations, or with drug induced cerebral vasculitis, appear particularly prone. Patients with severe headache should be fully investigated.

Management should follow the standard protocols for management of these conditions.

Acute Coronary Syndrome

Myocardial ischemia may occur following sympathomimetic overdose due to coronary artery vasoconstriction, thrombus formation and platelet aggregation.  Myocardial ischemia can progress to infarction. Use of beta-adrenergic receptor blockers is contra-indicated.

Recommended management of this condition includes:

	
	Benzodiazepine, and a calming environment


	
	Nitroglycerin in either sublingual, oral, topical or intravenous form may be used and titrated to effect, with the sublingual route preferred


	
	Phentolamine may be used as a second-line agent in those refractory to vigorous nitrate and benzodiazepine therapy


	
	If there is still not adequate improvement, intra-coronary (rather than peripheral) administration of thrombolytics or coronary vasodilators should be considered


Arterial Spasm

Arterial spasm may occur following direct amphetamine injection, with resultant ischemia and potentially tissue necrosis. Management should include immediate intra-arterial injection of an alpha-adrenergic blocking agent such as phentolamine.

Hyperthermia

Managing using standard protocols

Serotonin Syndrome

History may be the most important factor in determining a diagnosis of serotonin syndrome, including:

	
	Use of medications known to precipitate this condition

	
	Use of herbal remedies

	
	Use of the OTC medications containing a serotonergic compound

	
	Recent change in medication, especially addition of an antidepressant medication.

	
	Potential for use of illicit drug, particularly designer or “party” drugs, such as MDMA, amphetamine/amphetamine-like compounds, pethidine.


Signs and Symptoms

	
	Autonomic:

	
	
	Diaphoresiso

	
	
	Hypertensiono

	
	
	Hyperthermiao

	
	
	Tachycardiao

	
	
	Diarrhea

	
	
	Nausea/vomiting

	
	
	Mydriasis

	
	Behavioral:

	
	
	Ataxia/incoordinationo

	
	
	Hyperactivityo

	
	
	Restlessnesso

	
	Cognitive:

	
	
	Confusion/disorientation*

	
	
	Agitationo

	
	Neuromuscular:

	
	
	Hyperreflexia*

	
	
	Myoclonus*

	
	
	Muscle rigidity o

	
	
	Ataxiao

	
	
	Tremoro

	
	
	Shivering

	
	
	Seizures

	
	
	Coma


* > 1/2 of patients.

o > 1/3 of patients.

Note:

Neuroleptic malignant syndrome:

Should be considered if the patient has been started on neuroleptic agents or had an increase in dosage.  Neuroleptic malignant syndrome typically develops over a period of days to weeks (minutes to hours for serotonin syndrome); may last for a week after offending drugs have been withdrawn (usually 24 hours for serotonin syndrome); and, neuromuscular features include “lead-pipe” rigidity (typically myoclonus and hyperreflexia with serotonin syndrome).

Other etiologies:

Sepsis

Stiff-man syndrome

Heat stroke

Sympathomimetic or anticholinergic poisonings

Metabolic changes

Substance abuse or withdrawal need to be ruled out
Severity

	Mild

	
	Tremor

	
	Anxiety

	
	

	Moderate

	
	Agitation

	
	Rigidity

	
	Myoclonus

	
	Hyperreflexia

	
	

	Severe

	
	Hyperthermia

	
	Seizure

	
	Rhabdomyolysis

	
	Renal failure

	
	Disseminated intravascular coagulation


Management

	Mild

	
	Discontinue serotonergic medications, discharge with follow up 

	Moderate

	
	Discontinue serotonergic medications

Administer benzodiazepine if indicated.

Consider administration of a serotonin-blocking drug (cyproheptadine or chlorpromazine)

Symptomatic care and observation until asymptomatic for 24 hours

	Severe

	
	Urgent treatment of hyperthermia, including external cooling and paralysis.

Abolishing muscle over-activity by administration of a benzodiazepine.

Mechanical ventilation.

Drug treatment includes the administration of

	
	Cyproheptadine

Chlorpromazine

	
	Symptomatic care and observation until asymptomatic for 24 hours


Cyproheptadine

CHILD

	
	A maximum of 0.25 mg/kg/d orally

	
	This should be divided and dosed 1 to 4 hourly, titrated against response


ADULT

	
	4 to 8 mg orally every 1 to 4 hours 

	
	Until therapeutic response is achieved, or a maximum dose of 32 mg over 24 hours


Dose must be titrated against autonomic and neurological response,  and it is considered an adult dose of 20 to 30 mg may be required to adequately blockade 5-HT2 receptors.

Chlorpromazine

ADULT

12.5 mg IM, maximum dose 1 mg/kg

Chlorpromazine may lower seizure threshold, produce hypotension, and predispose to dystonic reactions. Preload patients with IV fluids to prevent hypotension.

Supportive Care

Supportive care is the mainstay of management, particularly in regard to controlling hyperthermia and managing complications including; DIC, rhabdomyolysis, multi-organ failure.

Anticholinergic Toxidrome

Mechanism

Blockade of muscarinic receptors preventing interaction with acetylcholine.

Signs and symptoms

Delerium

Tachycardia

Dry, flushed skin

Mydriasis

Myoclonus

Elevated temperature

Urinary retention

Decreased bowel sounds

Seizures

Dysrhythmias

Hot as a hare

Blind as a bat

Dry as a bone

Red as a beet

Mad as a hatter

Bloated as a bladder

Common causes

Tricyclic antidepressants

Datura

Antihistamines

Antipsychotic agents

Atropine

Antiparkinsonian drugs

Scopolamine

Fly agaric

Cholinergic Toxidrome

Mechanism

Over stimulation of cholinergic receptors (muscarinic and nicotinic)

Signs and symptoms

Confusion

CNS depression

Miosis

Weakness

Salivation

Lacrimation

Pulmonary oedema

Urinary and faecal incontinence

Gastrointestinal cramping

Emesis

Diaphoresis

Bradycardia

Seizures

Mnemonics for muscarinic effects

	D
	Diarrhoea
	S
	Salivation

	U
	Urination
	L
	Lacrimation

	M
	Miosis
	U
	Urination

	B
	Bronchorrhoea/Bradycardia/Bronchospasm
	D
	Diarrhoea

	L
	Lacrimation
	G
	Gastrointestinal upset

	E
	Emesis
	E
	Emesis

	S
	Salivation
	
	


Common causes

Organophosphates

Carbamates

Opioid / Ethanol / Sedative Toxidrome

Mechanism

Various depending on primary intoxicant

Signs and symptoms

Coma

Respiratory depression

Miosis

Hypotension

Bradycardia

Hypothermia

Pulmonary oedema

Decreased bowel sounds

Hyporeflexia

Common causes

Opioids

Benzodiazepines

Clonidine

Propoxyphene

Barbiturates

