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Summary

We describe the diagnostic challenges in differentiating anticho-
linergic delirium from first onset psychosis in an adolescent and aim
to share lessons learnt.

A male adolescent patient presented with a combination of psy-
chotic and fluctuating autonomic symptoms indicative of anticholin-
ergic delirium at different time points.

The initial diagnosis was that of first onset psychosis, supported by
a first-degree relative receiving treatment for schizophrenia. A con-
cealed history of clozapine overdose was later disclosed, prompting
re-consideration for organic causes. However, the diminishing and
re-emergence of symptoms relating to delirium created a variable
clinical picture as the adolescent is assessed by different specialists.

This highlights the importance for having a longitudinal approach
with detailed information sharing between specialties.
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Background

Delirium is a syndrome that can present with variable symptoms,
including but not limiting to a global change in attention, awareness
and cognition, it is caused by a medical condition that cannot be better
explained by a pre-existing neurocognitive disorder.

Diagnosing delirium in children is a challenging task. Delirium is
commonly seen with elderly patients but rare in children, at least 20%
of the 12.5 million patients over 65 years of age hospitalized each
year is thought to have experience delirium; in contrast, Paediatric
delirium is mostly reported in ICU, and uncommon in other settings.

Delirium presents variably and its course fluctuates [1,2]. Chil-
dren’s potential limitation to communicate and express their symp-
toms adds to the challenge [3]. Furthermore, anticholinergic delirium
is in itself rare [4] making the task of accurately diagnosing delir-
ium ever more difficult. However, it remains important to exclude
anti-cholinergic delirium, as it is associated with increased rate of
mortality if the underlying cause is not treated [5,6].

Delirium is a syndrome that can present with variable symptoms,
including but not limiting to a global change in attention, awareness
and cognition, it is caused by a medical condition that cannot be better
explained by a pre-existing neurocognitive disorder.

Diagnosing delirium in children is a challenging task. Delirium is
commonly seen with elderly patients but rare in children, at least 20%
of the 12.5 million patients over 65 years of age hospitalized each
year is thought to have experience delirium; in contrast, Paediatric
delirium is mostly reported in ICU, and uncommon in other settings.
Delirium presents variably and its course fluctuates. Children’s po-
tential limitation to communicate and express their symptoms adds to
the challenge. Furthermore, anticholinergic delirium is in itself rare
making the task of accurately diagnosing delirium ever more difficult.
However, it remains important to exclude anti-cholinergic delirium,
as it is associated with increased rate of mortality if the underlying
cause is not treated.

Psychosis is an umbrella term for conditions affecting the mind
and of contact with reality. It encompasses symptoms such as thought
disorder, delusions, and hallucination, which confusingly can also be
seen in delirium. Incidence of psychosis worldwide is estimated at 50
in 100,000 people [7]. First episode psychosis most commonly occurs
between the ages of 15 to 30 years [8]. Psychosis in childhood is rare
at approximately 1 in 10,000 and typically more common in boys [9].

Delirium involves global disturbance of higher cortical function;
it can present with a large variety of central and peripheral symp-
toms resembling psychosis, such as delusions and hallucinations. It
can be difficult to distinguish from other causes of psychosis, such
as schizophrenia. Fould’s famously developed a diagnostic hierarchy
suggesting that a primary psychiatric diagnosis cannot be made until
delirium is excluded [10].

Intentional and non-intentional overdoses or poisonings cause
significant morbidity and mortality. Poisoning consist of exploratory
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ingestions in younger children, recreational substance use or inten-
tional ingestion in adolescents [11].

The significant association between the use of drugs with anticho-
linergic properties and delirium is well known [12], and is hypothe-
sise to be caused by a cholinergic deficiency [13,14]. Newer psycho-
tropic medications such as clozapine have anticholinergic properties,
and its use is increasing in the pediatric population over the past two
decades. This trend raises the risk of iatrogenic, and deliberate self-
harm related anticholinergic delirium in the pediatric population.

The cause of a toxidrome is often identifiable, but a history of
ingestion can often be missing or inaccurate in the paediatric popula-
tion.

The term toxidrome was first coined in 1970 by Mofenson and
Greensher [15]. There are 5 main types of toxidrome, anticholinger-
gic, cholinergic, opioid, sedative-hypnotic, and sympathomimetic.
Toxicity in acute overdose in newer antipsychotics such as clozap-
ine, primarily are caused by anticholinergic toxicity and has an ef-
fect on the central nervous system (CNS) and cardiovascular system.
Decreased consciousness, ranging from drowsiness, somnolence to
coma, nausea, vomiting and oscillopsia are common CNS signs. The
most common cardiovascular effects of this toxidrome are tachy-
cardia and mild hypotension. ECG examination is recommended to
exclude QT interval and the rare risk of Torsades de pointes [16].
Peripheral signs include dry mouth, mydriasis, flushed skin, urinary
retention and tachycardia. The signs of an anti-cholinergic delirium
can be summarized as ‘hot as a hare (hyperthermia), red as a beet
(flushed skin), dry as a bone (dry mouth, urinary retention), blind as a
bat (blurred vision, visual hallucination) and mad as a hatter (confu-
sion) (See Figure 1).

The presentation of the delirium can differ between adult and chil-
dren’s due to metabolism, brain development, and communication
styles. Whilst cases in adults are reported [17], to our knowledge, this
is the first report of clozapine related anticholinergic delirium in an
adolescent making this a unique case.

Case Presentation
Presenting complaint

A 16 years old adolescent male without a previous mental health
history, presented to the emergency department of a large, public
metropolitan hospital with acute onset of visual hallucinations and
paranoid delusions over a 3-day period. Parents brought him to the
emergency department as he engaged in superficial self-harm, believ-
ing that there was ‘black blood in his body’ and that he transformed to
a werewolf. Collateral history from parents revealed that his brother
received Clozapine for treatment-resistant schizophrenia.

Management in the emergency department

At triage, he had a temperature of 38.3 °C, sinus tachycardia of
115 bpm, and a blood pressure of 94/68 mmHg. Four hours later, he
had normalized vital signs, sustained blurred vision, and diplopia. Ini-
tial laboratory investigations, venous blood gases, serial ECGs and
CT head scan were unremarkable. Urine drug screen was positive for
cannabis.

Due to a lack of significant organic cause, and predominant symp-
toms of visual hallucination and delusions, he was referred to mental
health services.

Psychiatric assessment

On mental state examination 6 hours after initial presentation, he
appeared unkempt, with food around the mouth, and over his shirt. He
was restless and was shaking uncontrollably. It was difficult to build
rapport and maintain eye contact. His speech was slurred, rapid and
loud. He was objectively anxious, and affect was labile and agitated.
His thoughts were pressured, and incoherent. He was paranoid; he
struggles to elaborate more on his thoughts. He reported vivid visual
hallucinations of seeing ‘black blood’ on his skin, and he was ob-
served picking at imaginary objects. Attention was poor, and he was
disorientated with time. He had no insight.

On further questioning, patient disclosed a staggered overdose
over a 5-day period of unknown quantity his brother’s clozapine med-
ication. His intention was to ‘cleanse’ himself of the ‘black blood’.
Physically, he felt cold, had a dry mouth, excessive thirst, and pro-
found abdominal pain. He had paranoid persecutory delusions of oth-
ers harming him. This additional information indicated the possibility
of a clozapine induced anticholinergic delirium and a decision to fur-
ther monitor the patient in ED was made.

3.4 Further monitoring in the emergency department

The patient later demonstrated progressive tachycardia between 100
to 120 bpm seen on serial ECGs within a 4-hour monitoring period.
All other vital signs returned to normal. Cardiology and toxicology
were both consulted, and after a safe monitoring period of 6 hours, he
was cleared for psychiatric inpatient admission.

3.5 Psychiatric admission

Further physical examination 24 hours later by the junior psychiatric
doctor again revealed blurred vision, but normal vital signs, and nor-
mal physical examination. Differential diagnoses are carefully con-
sidered (Table 1).

Differential . .
. ) Criteria Signs seen Comments
diagnosis
1. Exposure to ¥
dopamine antagonist
2. Hyperthermia
3. Rigidity
4. Mental state
Neuroleptic alteration Y The most likely differential
malignant diagnosis with an estab-
syndrome 5. CKelevated N lished history of clozapine
(NMS) 6. Sympathetic ner- ¥ overdose.
vous system lability
7. 25% increased v
heart rate
8. 50% increased N
respiratory rate
History of a first-degree
1. Thought ¥ relative diagnosed with
disorder. treatment resistant schizo-
phrenia.
First CplS(.)dC 2. Perceptual Prodromal symptoms
psychosis . N Y . s
disturbance preceding presentation.
Symptoms and resolving
3. Delusions Y with antipsychotic treatment
within one month.
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Substance Concurrent cannabis use
induced Urine drug screen Y may have caused presenting
psychosis symptoms
1. Abnormal CT N
Structur- scan CT scan was normal. There
al brain was no history of head
anomaly 2. Abnormal MRI N/A injury.
scan
1. Focal neurologi-
. Y
cal signs
2. Visual diffi-
. Y
culties
CNS related - N N
infections and 3. cadache This is the least likely dif-
autoimmune 4. Neck stiffness ferential diagnosis [18].
diseases. 5. Balancing N
difficulties
6.  Fever Y
7.  Rash N
Table 1: Differential diagnosis.

Outcome and Follow-Up

Due to a strong family history of schizophrenia and psychotic fea-
tures in his presentation, the management plan was focused on the
treatment of first episode psychosis.

On admission, patient received 4 hourly nursing observations and
daily ECG monitoring. Physical monitoring revealed low-grade fever
(38°C), blurred vision, which resolved on day 3, intermittent tachy-
cardia (100-120bpm) on day 1 and 2, and tremors on the second night
in hospital.

It was reported that the vivid visual hallucination resolved within
the week. However, paranoid delusions persisted for one month. Pa-
tient had 2 weeks of psychiatric inpatient care; on discharge he was
followed up by the early intervention psychosis community team. He
was maintained on 1mg of risperidone and the presenting symptoms
gradually resolved over 6 months.

Discussion

Diagnostic challenges did arise for this patient due to predomi-
nant features of agitation and confusion that were less typical of a
Clozapine overdose where one would expect features of CNS depres-
sion, such as coma or drowsiness. Furthermore, Clozapine commonly
causes sialorrhea, however in this case, xerostomia was observed. The
fluctuating nature of delirium adds to the difficulty in the context of
multiple speciality assessments, as each clinician only sees a snap-
shot of the patient’s presentation. Over the course of admission, the
patient did show cumulative signs of intermittent tachycardia, blurred
vision, dry mouth, thirst, fever, and visual hallucinations, which fits
the clinical picture of anticholinergic delirium. This highlights the im-
portance of thorough longitudinal clinical observation with detailed
communication between specialities and good note keeping ensuring
a clear overview of all aspects of a case. Assessment of delirium in
the paediatric population can pose additional challenges. A review on
paediatric and adolescent delirium describes the difficulty in evalu-
ating disorientation and defining impaired attention. Increased affec-
tive lability, psychomotor agitation and altered level of consciousness
were more reported in younger patients [19]. Clinicians ought to be
aware of the less commonly reported antimuscarinic properties of

psychotropic medications used in the paediatric population such as
olanzapine, quetiapine, and clozapine.

Clozapine and its metabolite N-desmthyclozapine cause stim-
ulation (sialorrhea) and less commonly inhibition (xerostomia) of
salivary flow. Individual’s sensitivity and response to antipsychotic
medication depends on genetic susceptibility [20] and autonomous
nervous system dysfunction [21] i.e., the balance of parasympathet-
ic (M1 receptor) and sympathetic (M3 receptor) stimulation [22].
Hence, either over or under salivation can occur, depending on pa-
tients’ pre-disposition.

Furthermore, some studies have shown a possible additional
mechanism of unconscious swallowing reflex impairment caused by
clozapine. This may explain some empirical observations of patients
suffering more severe symptoms of hyper salivation at night when
conscious compensatory swallowing is not possible [23] (Figure 1).

Figure 1: Cardinal signs of anti-cholinergic delirium. (Full copyright
owned by Yiu Fung Man).

The cardinal signs of an anti-cholinergic delirium can be summa-
rized as ‘red as a beet, blind as a bat, hot as a desert and mad as a
hatter’.

Management is primarily supportive and symptomatic care. Fur-
ther antipsychotic medications can worsen an anticholinergic deliri-
um as they exacerbate anticholinergic effects. The use of benzodiaz-
epines is preferable. Other management considerations of Clozapine
could include activated charcoal, recommended within 2 hours of
toxic ingestion. However, in cases with severe anticholinergic delir-
ium, there is a risk of aspiration, and charcoal should only be used
in patients with a secure airway. Physostigmine, which is an acetyl-
cholinesterase inhibitor, can be useful as a potential treatment in an
isolated anticholinergic delirium but can precipitate seizures in cases
that also overdosed in Tricyclic Antidepressants.

Clozapine typically shows biphasic plasma concentration-time
curves in overdose, which is relevant for drug level monitoring [24].
There is no consensus on the level indicative of toxicity, however it
has been reported that the likelihood of side effects increases at a level
higher than 1307mg/ml [25]. In this case, Clozapine and norclozapine
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serum level monitoring might be useful to support a diagnosis of an-
ticholinergic deliritum. Some studies have shown that the interplay
between clozapine and its metabolite at muscarinic receptor sites
could explain some of the significant interpatient variations in thera-
peutic response and tolerability. Considering the significant increase
in clozapine: norclozapine ratio due to non-linear kinetics in an over-
dose scenario it is possible that the clozapine antagonistic effects on
the muscarinic M1 receptor will become prevalent over the opposing
norclozapine effects and increase the risk of cognitive impairment
and/or anticholinergic delirium[26].

The term ‘medical clearance’ can be interpreted as having other
organic illnesses being excluded rather than indicating that the patient
is ‘fit for ward care’, which may preclude ongoing monitoring for
physical illness and complications, such as delirium, on the psychi-
atric ward. It is a common feature for delirium to persist for days to
weeks, in combination with its fluctuating course, making it challeng-
ing to diagnose, therefore medical and psychiatric clinicians all have
responsibility to continuously assess and monitor for physical health
concerns.

Scoring systems for delirium exist to aid assessment and manage-
ment, such as the Cornell assessment, the preschool CAM-ICU the
paediatric Confusion Assessment Method for ICU patients CAM-ICM
are useful bedside delirium screening tools in critical care [27,28].
They have not been assessed or validated for use in the emergency
and psychiatric departments. Future work should focus on developing
a suitable age specific delirium scoring system for children in other
clinical contexts other than ICU, which could improve the accuracy
of delirium diagnosis and facilitate prompt and effective treatment.

Conclusion

In conclusion, psychosis in anticholinergic delirium can easily be
missed. With the increased use of atypical antipsychotic medications
in the paediatric population, it is important for clinicians to be aware
of the distinct symptoms and course of anti-cholinergic delirium.

Learning Points/Take Home Messages 3-5 Bullet
Points

* Anticholinergic delirium presents with a fluctuating course, there-
fore should always be considered as a differential diagnosis even
with normal examination and investigations, especially during the
initial week of admission. Fould’s hierarchy suggests that organic
causes must first be excluded, prior to any formal psychiatric di-
agnosis.

» Features of vivid visual hallucinations, fluctuating level of con-
sciousness or level of orientation to time, place, and person, and
rapid onset of symptoms suggest a high probability of an organic
cause, unlike psychosis related to psychiatric illness that tends to
have a more gradual onset.

* The fluctuating nature of delirium highlights the importance of
good inter-speciality communication and concise documentation
of findings ensuring a good overview of the case.

* The use of new atypical antipsychotic medications in the paedi-
atric population is becoming more popular and hence clinicians
should be aware of the risk of associated complications such as
anticholinergic delirium.
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