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Anticholinergic Toxicity

Anticholinergic drugs competitively inhibit binding of the 

neurotransmitter acetylcholine to muscarinic acetylcholine 

receptors. Muscarinic receptors are found in the central 

nervous system, in the heart, and on peripheral 

postganglionic cholinergic nerves in smooth muscle 

(intestinal, bronchial), the secretory glands (salivary and 

sweat), and the ciliary body of the eye (3).

▪ “Red as a beet” - Cutaneous vasodilation

▪ “Dry as a bone”- Anhidrosis

▪ “Hot as a hare” - Anhidrotic hyperthermia

▪ “Blind as a bat” - Nonreactive mydriasis

▪ “Mad as a hatter” - Delirium, hallucinations

▪ “Full as a flask” - Urinary retention

Important Considerations

▪ Conservative use of sedative medications, particularly 

antipsychotics when treating psychomotor agitation.

▪ Haloperidol carries increased risk for causing NMS, 

acute dystonic reactions, extrapyramidal effects, 

worsening anticholinergic effects, and most worrisome 

torsade's de pointes. Cautious use of intravenous 

haloperidol as this significantly increases risk for fatal 

arrythmia (6). 

• Effective non-pharmacological techniques to treat 

agitation and delirium include verbal deceleration, 

frequently orienting patient to place, time and situation 

to improve environmental cues, regulating sleep-wake 

cycle, and family participation (7). 
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Introduction

Delirium is a non-specific neuropsychiatric 

syndrome characterized by acute-onset global 

cognitive deficits, perceptual and behavioral 

disturbances prevalent in elderly hospitalized 

subjects (1). Acute delirium can have complex 

presentations in young adults, particularly in 

schizophrenia. Delirium can stem from multiple 

etiologies. Literature suggests delirium in adults 

below the age of 50 is much less common. In a 

study of 280 hospitalized patient with delirium, 

only 4.7% of delirious patients were under the 

age of 50 (1).

Common Causes of Delirium

The most common causes of delirium include (2):

▪ Prescription medications (e.g. opioids, sedative-

hypnotics, anticholinergics, antipsychotics).

▪ Drugs of abuse (e.g. ethanol, heroin, 

hallucinogens). 

▪ Dehydration from poor self-care.

▪ Infections from poor hygiene, such as 

pneumonia, a bloodstream infection (sepsis),and 

urinary tract infections.

Case Description

The patient is an 18 year-old male with new-onset 

schizophrenia, a family history of schizophrenia, who 

presented to the emergency department (ED) with severe 

psychomotor agitation, perceptual disturbances, and 

responding to internal stimuli in the context of medication 

noncompliance, requiring physical restraints. In the ED, 

patient received 3 doses of intravenous (IV) haloperidol 5 

mg and lorazepam 2 mg within a 7-hour span. Home 

medications included benztropine, aripiprazole, 

bupropion, and fluoxetine. On examination, the patient 

appeared disheveled, internally preoccupied, exhibited 

incoherent speech, unsteady gait, suicidal ideations, 

multiple cuts on forearm, dilated pupils, urinary retention, 

and palpitations. Vital signs revealed that he was 

tachycardic, normotensive, and afebrile. Labs revealed 

CK of 5886, standard UDS was positive for THC, BAL 

was negative, CBC, CMP, TSH, and EKG were 

unremarkable. Patient was admitted to the medical floor 

for delirium. On the medical floor, patient exhibited 

persistent severe agitation requiring 4 point hard physical 

and chemical restraints. He was initiated on IV lorazepam 

2 mg three times a day for agitation. Antipsychotic 

medication for agitation was held due to concern for 

neuroleptic malignant syndrome. Further management 

included a bed-side sitter, foley catherization for urinary 

retention, and IV fluids. On day five of hospitalization, 

patient’s delirium cleared. He was calm, cooperative, 

pleasant and he had resolution of urinary retention. Upon 

obtaining further history, the patient revealed that he had 

overdosed on thirty pills of benztropine in a suicide 

attempt. Subsequently, patient was transferred to the 

mental health unit for safety concerns. 

Drug Anticholinergic effects

Benztropine, Clozapine +++

Quetiapine, olanzapine, 

paroxetine, TCAs

++

Risperidone, haloperidol +

Ziprasidone, lurasidone, 

aripiprazole, sertraline, 

fluoxetine 

-

Discussion:

Patients treated with multiple psychiatric medications that 

possess anticholinergic effects are at risk for toxicity due to 

their utilization in the treatment of psychiatric symptoms, 

treatment of side effects from antipsychotic medications, 

and increased risk for suicidality and overdosing on 

medications. Such patients may not manifest all aspects of 

anticholinergic toxicity and the delirium symptoms related 

to toxicity may be wrongly attributed to worsening 

psychosis. Agitation in psychotic patients then may be 

treated further with more agents with anticholinergic 

effects, thereby worsening the patient's delirium (5). In this 

case, the patient exhibited signs of anticholinergic toxicity 

secondary to overdosing on benztropine, an antimuscarinic 

agent, used for acute dystonia and EPS. He was treated 

with multiple doses of haloperidol and lorazepam in short 

span, worsening the patient’s delirium, extending the stay 

on the medical floor for delirium, and delaying treatment for 

his baseline psychotic symptoms. Additionally, the patient 

was at further risk for other clinical syndromes such as 

neuroleptic malignant syndrome which can be fatal. 

Overall, clinicians should be aware of psychotropic agents 

and other classes of medications with anticholinergic 

properties for safer and quicker resolution of delirium in 

cases with anticholinergic toxicities.

Common Psychotropic Medications 

and Anticholinergic effects

Conclusion:

Keeping broad diagnostic possibilities, pursuing all causes, 

and raising awareness to the less common causes of 

delirium are important considerations in the presentation of 

delirium in a young adult. 

(Vasilevskis, 2012)

+++ = high, ++ = medium, + = low, - = none, 
TCAs = tricyclic antidepressants  
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