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“Angel Playing Flageolet”, Tempera on paper, Edward Burne-Jones, c. 1878, Walker
Art Gallery, Liverpool.



“...and when you hear the sound of the trumpet, all the people will shout with a great war
cry; and the walls of the city shall collapse then and there...”

Joshua 6:5

“...And he shall send his angels with a great sound of a trumpet, and they shall gather
together his elect from the four winds, from one end of heaven to the other...”

Mathew 24:31

The trumpet has held powerful symbolic meaning across cultures and across the
millennia. A recurring leitmotif is the heralding of momentous events by the blast of a
trumpet. Joshua once brought down the mighty Walls of Jericho by the blasts of divine
trumpets. Various end-time prophecies predict the end of the world with the sounding of
trumpets... “for the trumpet shall sound, and the dead shall be raised” appears in 1
Corinthians 15:52. In the book of Revelations, the Seven Angels of the Lord, blow their
trumpets throwing the Earth into a chaos of fire, earthquake, lightening and hail, opening
up both Heaven and Hell. The Archangel Gabriel will one day blow a great trumpet to
announce the Day of Judgment. Yet the trumpet is also seen as an Angelic instrument of
the announcement of wonderful and miraculous events, not just of death and destruction.

In a more modern age, we look for the miraculous in science rather than in Angels. And
indeed we find it everywhere we look, hidden deep inside the very laws written in the
language of mathematics that describes the nature, chemistry and physics of the Universe
we inhabit. We even see it in the mathematical equation that describes the end-shape of
the biblical trumpet itself. In the Seventeenth century, the brilliant mathematician
Evangelista Torricelli found the trumpet to hold a wondrous mathematical paradox -
today known as “Torricelli’s Trumpet” or “Gabriel’s Horn”. This trumpet is described
as a hyperbola, whose simple equation is f(x) = 1/x and by rotating this magical curve
about the x axis a divine geometric shape is obtained, that appears to contain an
impossible paradox. Standard methods of calculus can be used to demonstrate that this
object has a finite volume - but a surface area that is infinite!

In the 21st century, we believe our Universe to be described by astrophysics on the large
scale and quantum mechanics on the small. On both scales we inhabit a world seemingly
full of the miraculous paradoxes of the infinite. And when it comes to the infinite anything
is possible - iz’s all just a matter of probability - this can of course be vanishingly small,
but vanishingly small is not quite the same thing as zero! In a big enough Universe, in a
vast enough expanse of time, anything becomes possible - the sudden movement of the
arm of a stone statue - perhaps even the destruction of mighty stone walls by the
harmonic vibration of trumpets tuned to an infinite degree!

In severe overdose of quetiapine we may find our patient with hypotension. Fluids are
given, yet to no avail, and so we commence one of our time honored remedies in the form
of the adrenaline infusion. In this situation however we may be confronted with a
seemingly impossible paradox as confusing as the Horn of Gabriel - the patient becomes
even more hypotensive again!



QUETIAPINE OVERDOSE

Introduction
Quetiapine is a second generation “atypical” antipsychotic agent.
In overdose delirium, sedation, coma, tachycardia and hypotension are seen.

It is currently one of the most common causes of toxic coma requiring ICU admission in
Australia.

Standard (immediate) release and modified (or slow release) preparations are
available. It is important to determine which has been taken, as a delayed onset of
toxicity and a far longer duration of toxicity occurs and so a prolonged observation
period is required in the case of slow release preparation overdose. * If the type of
preparation taken cannot be determined, then it is safer to assume that a slow
release preparation has been taken.

Treatment is supportive and provides a good outcome.

Adrenaline can exacerbate hypotension in hypotensive patients. Noradrenaline is the
preferred inotrope in those unresponsive to fluid therapy.

See also separate document on Quetiapine (in Drugs folder).

History

Chlorpromazine was developed in 1950. It was the first drug developed with a specific
antipsychotic action and served as the prototype of the phenothiazine class of
antipsychotic drugs that followed it.

The introduction of chlorpromazine during the 1950s into clinical use for schizophrenia
and acute psychoses represented a significant advance in the history of psychiatry.

The “atypical” or second generation antipsychotics were developed and introduced into
clinical practice during the 1990s. Olanzapine, risperidone, and quetiapine were
introduced initially while ziprasidone and aripiprazole came onto the market in the early
2000s.

Quetiapine was introduced into clinical practice in Australia in 1997.

An extended release preparation became available in 2008.

Preparation

Quetiapine as:

Tablets, (as quetiapine fumarate) standard release:



° 25 mg, 100 mg, 200 mg, 300 mg
Tablets, MR (modified release i.e. slow release):
) 50 mg, 150 mg, 200 mg, 300 mg, 400 mg.
There is no current parenteral form available.
Toxicology

Quetiapine inhibits the following receptors:

1. Central dopamine (D2)

2. Serotonin (in particular 5SHT2A)

3. Histaminic (H1)

4. Muscarinic (M1)

5. Peripheral (alpha 1) receptors

Pharmacokinetics

Absorption:

° Quetiapine is administered orally.

It is rapidly but incompletely absorbed.

Distribution:

° It has a large volume of distribution at 10 L/kg

° Protein binding is around 83%.

° It is highly lipid soluble

° Human placental transfer can occur.

° Very small amounts can be distributed into breast milk

Metabolism and excretion:

° Quetiapine is almost completely metabolized in the liver to an active metabolite,
7-hydroxyquetiapine

° It is metabolized by the CP450 (3A4) system



° Half-life s around 7 hours for quetiapine; and around 12 hours for the active
metabolite.

Risk Assessment

° There is a dose dependent CNS depression

The dose related risk assessment is as follows:

Dose Clinical effects

Toxicity is likely following ingestion of more than
10 mg/kg quetiapine in adults. 2

<3grams? Mild to moderate sedation.

Sinus tachycardia (often > 120)

>3grams! | Delirium
Increasing sedation to coma

Hypotension

Seizures
° Co-ingestion of other CNS depressants will potentiate the effects of quetiapine
° The dose related risk is less clear with children, but current expert opinion

suggests that > 100 mg will produce toxicity.

Clinical Features

Signs of toxicity usually develop within 2-4 hours.

Toxicity may last 24-72 hours, depending on the amount and preparation taken.
Features include:

1. CNS:

° There is progressive dose dependent sedation.



Investigations
1.

2.

CVs:

There may be a paradoxical agitated delirium, (this is attributed to central
anticholinergic effects)

Seizures may occur uncommonly (< 5 % of cases).
Coma, when it occurs is generally long lasting - up to 18 - 48 hours.

With very large ingestions, especially with slow release preparations,
coma may last beyond 72 hours.

Sinus tachycardia is common and can be greater than 120 b.p.m

v Note that tachycardia is more commonly a feature of overdose with
standard release preparations and may not be as prominent in
overdoses with modified release preparations.

Hypotension is usually mild, unless the overdose is massive.

Although prolongation of the QT interval may be seen on ECG,
arrhythmias have not been reported.

U&Es / Glucose

As with any overdose, consider coingestion:

ECG:

Paracetamol/ alcohol level

Mild QT prolongation may be seen, but arrhythmias have not been
described.

A baseline ECG should be done at presentation.

Another ECG should be done at 4 hours if standard release preparations
have been taken.

Another ECG should be done at 8 hours if modified release preparations
have been taken.

If the ECG is normal at 4 hours (or 8 hours for modified release
preparations) further ECG monitoring is not necessary in un-intubated
patients.



) In intubated patients 12 lead ECGs should be done at least 4 hourly to
asses for QT prolongation, until there is clinical improvement.

Management

Management is supportive

1.

Attention to any ABC issues.

° IV access/ 12 lead ECG
Charcoal:
° Charcoal is not warranted, due to risk of decreased conscious state and

good outcome with supportive management.
° It may be administered in intubated patients.
Hypotension:

° IV fluids are usually sufficient to correct this - give standard 10 - 20
mL/kg IV crystalloid.

° In more severe cases noradrenaline infusion should be commenced.

Note that adrenaline infusions in the setting of quetiapine overdose
may induce a paradoxical worsening of hypotension. This is
possibly due to excessive peripheral beta-2 induced vasodilation.
Noradrenaline is thus preferred

° Vasopressin:
v In cases where noradrenaline is ineffective, then an additional

infusion of vasopressin may be of benefit. (Personal
communication, Dr Shaun Greene, October 2015).

Seizures:
° These are usually self-limiting and are treated according to standard
protocols.

Anticholinergic symptoms:
) Central anticholinergic effects may result in an agitated delirium.
IV physostigime may be of benefit in this situation, (providing the ECG

does not show evidence of sodium channel blockade, from co-
ingestion toxicity.)



) Exclude urinary retention using bladder scanner in patients with reduced
conscious state.

Disposition

Patients who have ingested < 3 grams and remain clinically well without sedation and
who have a normal ECG at 4 hours following standard release preparations or at 8
hours following modified release preparations may be medically cleared.

Patients who have ingested > 3 grams or manifest clinical features of toxicity will
require admission for more prolonged observation and supportive management as
indicated. Patients who have ingested the slow release preparation should be observed
for a minimum period of 12 hours. They may be medically cleared at this time providing
they are clinically well and have a normal ECG.

Children should be observed in hospital if they have ingested > 100 mg, or if they are
symptomatic.

Parents should be warned of the possibility of extrapyramidal effects occurring up to 3
days post ingestion.

Patients not to drive for at least 72 hours post exposure. 2
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The wonder and beauty of mathematics

Left: “Angel playing a trumpet” (detail): Tempera on
wood, Fra Angelico, Linaiuoli triptych, 1433.

Above: the function f(x) = 1/x; by rotating this function
about the horizontal axis, the miraculous Horn of
Gabriel is described.
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