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Delirium due to Anticholinergic Intoxication and Use of
Physostigmine in Pediatric Emergency Room

Gocuk Acilde Antikolinerjik Zehirlenmeye Bagli Deliryum ve Tedavide Fizostigmin
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Abstract

Anticholinergics are substances that antagonize the activity of the
neurotransmitter acetylcholine. Anticholinergic syndrome (AS)
occurs following a suicidal overdose, accidental drug intake, drug
incompatibilities, and intake of multiple drugs simultaneously. Herein,
we present two patients who were brought to the emergency room
in a delirium state and were diagnosed with AS, presented other
symptoms of anticholinergic toxidrome, and were treated with
physostigmine.
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Antikolinerjikler, bir noérotransmitter olan asetilkolinin etkinligini
antagonize eden maddelerdir. Antikolinerjik sendrom  (AS),
O0zkiyim amacli asiri doz alimlarinda, kaza ile alimlarda, ila¢ 5
uyumsuzluklarinda ve birden fazla ilag kullanan kisilerde meydana
gelmektedir. Yazimizda, acil servise deliryum tablosu ile basvurup
antikolinerjik toksidromun diger belirtileri ile AS tanisi konularak
fizostigmin tedavisi uygulanan iki olgu sunulmaktadir.

Anahtar Kelimeler: Antikolinerjik sendrom, deliryum, fizostigmin

Introduction

Anticholinergic syndrome (AS) is frequently encountered
Over 600 compounds such as
antihistamines,  tricyclic sleeping  pills,
scopolamine, and opiates have anticholinergic effects
(Table 1). In addition, atropine, a belladonna alkaloid, is
an anticholinergic drug widely used for the treatment of

in emergency rooms.
antidepressants,

bradyarrhythmias and organophosphate poisoning.'

Anticholinergic agents competitively inhibit the binding of
acetylcholine to muscarinic acetylcholine receptors and are
often referred to as “antimuscarinic agents.” Muscarinic
receptors are found in the central nervous system (CNS),

heart, and peripheral postganglionic cholinergic nerves in
smooth muscles (such as in the intestines and bronchus),
glands (saliva and sweat), and the ciliary portion of the eye."

The classical definition of AS is well known: Rredness of the
skin due to cutaneous vasodilation (red-like beet), dryness
of the skin because of impaired sweat gland functions (“dry
as bone”), hyperthermia because of interference with heat
dissipation mechanisms (“hot as a hare”), mydriasis, and
blurred vision (“blind as a bat”). CNS symptoms included
anxiety, agitation, dysarthria, confusion, disorientation,
visual hallucinations, bizarre behavior, delirium, psychosis
(usually paranoia), coma, and seizures (“mad as a hatter”).
Other symptoms include urinary retention due to decreased
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contraction of the detrusor muscle of the bladder, blockage
of the normal opening of the urethral sphincter (“full as
a bottle”), tachycardia, and decreased or absent bowel
sounds.? The management of the poisoned patient should
always begin with the stabilization of the airway, breathing,
and circulation. Patients should have intravenous access,
supplemental oxygen, cardiac monitoring, and continuous
pulse oximetry. Sodium bicarbonate should be used in the
treatment of prolonged QRS intervals or for arrhythmias
related to anticholinergic poisoning.’® Physostigmine, an
acetylcholinesterase inhibitor, may be required in cases
of significant hypertension, uncontrolled hyperthermia,
convulsions, delirium, and coma.*

Herein, we describe the cases of two patients who presented
to the pediatric emergency room in a delirium state and were
diagnosed with anticholinergic intoxication to draw attention
to the clinical characteristics of AS and share their antidote
(physostigmine) treatment experience.

Case Reports

Case 1

A 4.5-year-old boy, who had no previous health problems and
had normal neuromotor development, was brought to the
emergency room because of uncontrollable movements and
agitation just before admission. On admission, the patient
had tossing-style movements of the hands and involuntary
movements, did not answer verbal questions and calls,
and made aimless, unpredictable, and strange movements
accompanied by meaningless glances. History revealed that

nearly an hour before the onset of symptoms, he drank a clear
liquid in a plastic bottle that he saw under a tree while he was
in the park with his family. He had no history of medication,
trauma, or infection. He was diagnosed with asthma but did
not use any medication, and his father was diagnosed with
schizophrenia. Initial assessment revealed a body temperature
of 38.1 °C, blood pressure of 115/80 mmHg, and heart rate
of 168/min. Mild redness was seen on the cheeks. Systemic
physical examination findings were normal, except for the
absence of bowel sounds. He was agitated and did not
respond to questions, only looking in the direction of the
voice. Bilateral light reflexes were positive, and pupils were
mydriatic. Pathological reflexes were not detected. Other
neurological examination findings could not be evaluated
because of agitation. On pre-diagnosis, the dystonic reaction
was considered a movement disorder because of purposeless
and involuntary hand and arm movements. Biperiden 0.04
mg/kg was administered intravenously (IV) for treatment
and diagnostic purposes. However, his clinical status did not
improve; hismouth was dry, with whole-body redness (flushing)
and increased body temperature. AS was considered based on
anamnesis, clinical findings, and intermittent delirium status.
Activated charcoal could not be given because of the patient’s
agitation, fluctuations in consciousness, and risk of aspiration.
A urinary catheter was inserted, and the bladder was emptied.
The patient had no urine output and developed a mild globe
vesicle. Blood gas, serum biochemistry, and complete blood
count, and electrocardiography (ECG) findings were normal.
The urine drug kit could not be obtained, so it could not
be assessed. Meanwhile, 20 mL/kg of 0.9% NaCl solution
was given to the patient, maintenance fluid was started,

Table 1. Compounds that may cause anticholinergic syndrome

Class of compound
Antihistamines

Antiparkinsonian

Antimuscarinic, genitourinary system

Antimuscarinic, spasmolytics

Antimuscarinic, inhaled bronchodilator

Antimuscarinic, ophthalmic drugs (mydriatic/cycloplegic)
Gastrointestinal drugs

Muscle relaxants

Psychotropic agents

Analgesics

Drugs or herbs
H1 receptor antagonists (domperidone and loperamide)

Benztropine and trihexyphenidyl
Darifenacin, fesoterodine, flavoxate, oxybutynin, solifenacin, tolterodine, and trospium
Atropine, belladonna, clidinium-chlordiazepoxide, dicyclomine, hyoscyamine, glycopyrrolate,

propantheline, and scopolamine

Ipratropium and tiotropium
Atropine, cyclopentolate, homatropine, and scopolamine

Antiemetics (hydroxyzine, meclizine, and promethazine)
Cyclobenzaprine, orphenadrine, and tizanidine

Chlorpromazine, fluphenazine, loxapine, methotrimeprazine, thioridazine, trifluoperazine,
clonazepam, tricyclic antidepressants, haloperidol, perphenazine, olanzapine, quetiapine,
iloperidone, and risperidone

Angel’s trumpet (Brugmansia species), deadly nightshade (atropa belladonna), henbane,
Herbs Datura stramonium, Mandragora officinarum, Datura inoxia, clitocybe, inocybe,
amanita, entoloma, and mycena

Opiates: Ccodeine, hydrocodone, fentanyl, meperidine, methadone, morphine, and tramadol
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and cooling was applied to the whole body. Physostigmine
was considered to reverse the symptoms because of the
delirium state, which is a sign of neurological involvement
due to anticholinergic intoxication. Close vital signs follow-
up and monitoring of the patient were performed during
the cooling process until the medication was given. The
tachycardia continued, but the patient’s agitation decreased
slightly during the cooling process. Physostigmine 0.02 mg/
kg (0.4 mg) was administered IV for 1-2 min. The delirium
status completely regressed, body temperature decreased,
and flushing partially disappeared, but the dilation of the
pupils continued within 15 min after the administration of
the medication. Approximately 45 min later, the second dose
of physostigmine was administered, as delirium recurred.
The third dose of physostigmine was administered 4 h after
the second dose, as the delirium recurred, but no additional
symptoms were noted. Physostigmine did not show any
side effects. All symptoms of the patient regressed, except
pupil dilatation. The patient was followed up for 24-36 h
asymptomatically and was discharged with full recovery.

Case 2

An 11-year-old male teen with normal neurologic development
and no known illness and drug use was brought to the
pediatric emergency room by emergency medical services
for 3 h of meaningless speech, impulsive movements, and
visual hallucinations. His family recalled that he spent the
whole day at home with his mother and siblings and did not
take any unknown food or medicine. Although the impulsive
movements of the patient could be calmed at the admission,
his visual delusions continued. He also had auditory delusions.
Further assessment revealed that the patient was given an
oral antipyretic at home due to a suspicion of fever and he
did not take anything else. On physical examination, the
patient was not oriented to place and time. Both pupils were
mydriatic. On oral and oropharynx examination, the tongue
and mucous membranes appeared dry. There was noticeable
flushing on the face. Results of other systemic examinations
were normal. The patient’s mother was asked about intake
of foreign substances insistently. The family stated that they
consumed the same food all day, and none of the family
members had any complaints. The trauma history was not
clear. AS was considered based on the current history and
physical examination findings. On detailed anamnesis, they
ate arugula, parsley-like herbs with the meal, and did not
pay attention to whether there was a different herb among
them. Complete blood count, kidney and liver function tests,
and blood electrolyte levels were normal. Blood gas analysis
and ECG were normal. Because the patient was delirious,
physostigmine was administered as 0.5 mg IV. His delusional
behavior and visual and auditory hallucinations regressed

10-15 min after the medication was administered. The 10-
drug test in which narcotic substance metabolites were
examined in urine was negative. During follow-up, the patient
was cooperative and oriented. He had normal responses
to external stimuli. No side effects of physostigmine were
recorded. No mass or space-occupying lesion was found in the
non-contrast brain tomography performed to exclude organic
causes due to suspicious trauma history. No anticholinergic
neurological finding was detected during the follow-up, and
we did not give an additional dose of physostigmine. After
the asymptomatic 24-36-h observation period, the patient
was discharged to home with full recovery.

Discussion

Atropine and other anticholinergic alkaloids cause symptoms
by competitively blocking the effect of acetylcholine on central
and peripheral muscarinic receptors.® Symptoms usually start
30-60 min after oral intake and may continue for 24-48 h
because the active ingredients slow down gastrointestinal
(GI) motility.® In the presented cases, acute effects started
approximately 1 h after ingestion of the substance. Classical
anticholinergic symptoms are mydriasis, red-dry skin,
hallucinations, agitation, hyperthermia, urinary retention,
decreased bowel motility, delirium, confusion, impaired
speech, hypertension, nausea, abdominal pain, headache,
syncope, chest pain, erythema, ataxia, and fasciculations. The
most serious finding is deliium and agitation.” Consistent
with the literature, both cases presented with inappropriate
speech, mydriasis, high fever, flushed skin, and delirium. Since
no toxicological imaging or laboratory test can be used for
diagnosis, AS should be considered if anticholinergic findings
are detected in the physical examination after the patient’s
condition was stable. Typical anticholinergic drug, substance,
or herb intake was not detected in the history from the
patients’ family members. Only in the first case delirium was
observed 1 h after drinking the clear, odorless, and tasteless
liquid in a burned-off pet bottle, suggesting that the agent
might be a volatile or liquid illicit drug. In the second case,
although the substance, medicine, or herb was not defined,
Atropa belladonna can be mixed mistakenly with arugula
and parsley, which was eaten only by the child. Besides, since
most people exposed to the active ingredient are brought to
the emergency rooms because of hallucinations and delirium,
the anamnesis is not useful in some cases.® Delirium is the
most common mental disorder in hospital admissions of
anticholinergic intoxications.® Both patients were brought to
the pediatric emergency department with delirium. Since many
conditions such as infections, substance abuse and withdrawal,
metabolic disorders, toxins, neurological problems, endocrine
disorders, and drug use can cause this clinical picture, these
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should be considered in the differential diagnosis.” In both
patients, delirium was accompanied by dry mouth and skin,
flushing, mydriasis, tachycardia, and high fever, suggesting
AS. Although poisoning with sympathomimetic agents causes
a similar clinical picture, absence of bowel sounds has been
an important finding of AS. Gl decontamination, which
decreases absorption, should be performed depending on
the venom, route, and timing of exposure. We did not use
activated charcoal in both patients because of their agitation
and changes in consciousness. To tachyarrhythmia that occurs
during follow-up, propranolol can be used as 0.01-0.1 mg/
kg (maximum 1 mg) in children.” The tachycardia observed
in our patients was controlled with high fever treatment
and antidote therapy. In the case of hyperpyrexia, external
cooling and intravenous fluid therapy may be required.” In
both cases, high fever and partial delirium conditions were
controlled with external cooling and fluid treatments.

Physostigmine is a specific antidote that suppresses
anticholinesterase and crosses the blood-brain barrier.
Physostigmine should be given in cases with uncontrolled
tachycardia, convulsion, respiratory arrest, coma, and
delirium. Its effect is observed within 5-15 min, as its half-life
is 15 min; another dose given 20-30 min after the first dose
may be required.”™ Thornton et al.’ reported an 11-year-old
patient who manifested signs of anticholinergic intoxication,
whose agitation could not be controlled with lorazepam and
worsened after administration, but responded successfully
with repeated doses of physostigmine. In truth, the first
patient was given a second dose half an hour later and a
third dose 4 h later because of delirium recurrence. Although
the symptoms and signs guide the duration of physostigmine
treatment, none of the 14 patients with anticholinergic toxicity
needed additional physostigmine 6.5 h after the first dose in
a retrospective study.'® Our second patient did not need an
additional dose after the first dose of physostigmine. After
treatment and follow-up, most patients can be discharged
with recommendations less than 48 h.'* Consistent with
the literature, we discharged both of our patients after
being asymptomatic within 24-36 h of observation, but with
persistent mydriasis.™ ¢

Conclusion

Recognizing the classical anticholinergic intoxication findings
with a fully correct anamnesis from the patient or family
enables the physician to determine the early and correct
approach. Not only drugs and substances taken but also
herbs eaten should be questioned in detail. Anticholinergic
symptoms should be reviewed, especially in patients
presenting with acute delirium.
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