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TOXIDROME - ANTICHOLINERGIC SYNDROME

“The Three Fates”, Flemish Tapestry, Brussels c. 1510-1520, Victoria and Albert
Museum, London.



THAT LADY, glorious and beautiful,
Who, once a pillar of high excellence,
Is now but spirit and a little earth...

And as a gentle heart wins honor, so
The troop was moving onward joyously,
When | beheld a banner dark and sad,

And a woman shrouded in a dress of black,
With fury such as had perchance been seen
When giants raged in the Phlegraean vale,

Came near, and said: “O thou who goest on,
Proud of thy beauty and thy youthfulness,
And know st not when thy life shall reach its end,

| am that one whom all ye mortals call
Fierce and relentless: ye are deaf and blind,
Night falls upon you ere’ tis eventide...

And now to you, when life delights you most,
| take my course, ere Fortune strike at you,
Turning your sweetness into bitterness ...

As one who bends her eyes on something strange,
Perceiving what before she had not seen,
Marveling and regretful for her error,

Such now was this dread creature...

Wretched who sets his hope on mortal things?
Yet who does not? - and if he find himself
Deluded at the last, it is but just.

What profit have ye from your blind pursuits?
Ye all return to the great ancient mother:
Even the memory of your names is lost...

And then from her blond head the hand of Death
Plucked forth a single sacred golden strand;

And thus she chose the whole world’s fairest flower,
Not out of hatred, but to demonstrate
Her sovereignty o’er e’en the highest things...

Grief beyond measure filled us all: | scarce dare think of it...

Not like a flame that forcibly is quenched,
But like to one that doth itself consume,



Her soul, contented, went its way in peace,

Like to a light that is both clear and sweet
And loses slowly its own nutriment,
Keeping its dearness to the very end.

Not pale, but whiter than the whitest snow
Quietly falling on a gentle hill,
She seemed to be aweary and at rest.

And that which is called “death” by foolish folk
Was a sweet sleep upon her lovely eyes,
Now that her body held her soul no more;

And even death seemed fair in her fair face.

Petrarch, “The Triumph of Death” c. 1352 - 1374

According to ancient Greek mythology it was three goddesses or “fates” that determined a
person’s destiny in life. Clotho spun the thread of life, in effect creating a new life. Lachesis
drew out this thread and allotted its length. Atropos cut the thread of life — it was she who
determined the exact hour and manner in which a life would end. Many other ancient
civilizations adopted variants of the three fates into their cultures. In the middle ages, it was
the great Fourteenth Century Italian Renaissance poet Petrarch, a contemporary of Dante and
Boccaccio, who revived the three fates in the collective consciousness of the medieval mind in
his poems of the “Triumphs”. These Triumphs struck a cord in the medieval mindset. In the
Middle Ages life was considered to be very precarious and fleeting indeed, and most led it in
the belief that it should be spent in perpetual atonement for their miserable sins in the hope of
gaining salvation in the next life. Their unworthiness for life seemed confirmed by natural
disasters such as the Black Death which appeared to many as an act of God bringing
punishment for the sins of mankind. Indeed it was the Black Death which claimed the love of
Petrarch’s life, Laura de Sade — a personal tragedy from which he never recovered. Petrarch’s
Triumphs were a series of poems describing the six stages of “triumphs” of life and beyond
life. In life Love is the first triumph. As if to confirm the sinfulness of the flesh, the second
triumph becomes chastity — a spiritual life triumphs over a secular one. However no matter
how good, great or noble a life is, from peasant to emperor, no one can overcome their
eventual fate - death. Death triumphs over chastity. For the good and great however death is
not the end - their fame will always endure - fame triumphs even over death. With the great
passage of time, however, fame will fade; lives, no matter how good or famous, will eventfully
fade from the memory. Time triumphs over fame. Eternity the sixth and final triumph is the
ultimate triumph. God, being eternal, triumphs over time itself. The Triumphs of Petrarch
remained popular even into the Renaissance. In the collection of the Victoria and Albert
museum hangs a priceless Sixteenth century Flemish tapestry depicting the “Triumph of
Death”. Chastity, to Petrarch, an echo of his beloved Laura, taken in the prime of her youth
and beauty by the Black Death, lies dead at the feet of the ancient “fates”.

The plant alkaloid, atropine, takes its name from the ancient ‘fate”, Atropos. When this
substance is taken in overdose, the thread of life may hang in balance, Atropos stands ready to
cut it.



TOXIDROME - ANTICHOLINERGIC SYNDROME

Introduction

Anticholinergic (or anti-muscarinic) syndrome is the result of the central and peripheral
competitive inhibition of acetylcholine at muscarinic receptors.

It is characterized by:

° An agitated delirium

° Variable signs of peripheral muscarinic blockade.

The syndrome is potentially life threatening.

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

Anticholinergic agents:

A large number of agents are capable of producing the syndrome.

1. Atropine
° And many of its derivatives, such as homatropine.
2. Tricyclic antidepressants
3. Antihistamines, (usually the older sedating agents)
4. Some anti-parkinsonian drugs:
° Benztropine/ amantadine.
5. Some antipsychotic agents:

° Typical agents

° Atypical agents

6. Carbamazepine.

7. Hyoscine-scopolamine

8. Ipratropium.

9. Urinary antispasmodic agents.

° Oxybutynin.



10.  Some toxic plant species:
° Some toxic mushroom species.
° Atropine containing plants:
These are predominantly of the family Solanaceae.

Atropine is a tropane alkaloid that can extracted from a variety of plants
including:

v Deadly nightshade (Atropa belladonna)
v Jimsonweed (Datura stramonium)
v Mandrake (Mandragora officinarum)

Clinical Features

Anticholinerqgic effects:

Central cholinergic neurological effects | Peripheral muscarinic blockade

Delirium/ agitation/ restlessness/ picking | Mydriasis/ blurred vision.
at imaginary objects in the air is
characteristic.

Fluctuating mental state. Tachycardia
Visual hallucinations. Dry mouth
Tremor. Reduced sweating — hot dry skin

(A good test for dry skin, is a dry
axilla).

Myoclonic jerks. Hyperthermia

Seizures, (uncommon) GIT: reduced bowel sounds/ ileus.




Coma.

Urinary retention.

Complications:

Left unchecked a range of significant complications are seen in patients with anticholinergic
syndrome, including:

1. Physical injury (secondary to a delirious state)
2. Hyperthermia:
° Dehydration
° Rhabdomyolysis
3. Re-renal failure
4. Pulmonary aspiration
Time course

Anticholinergic syndrome usually develops within several hours of ingestion.

Once established the duration of delirium is variable and difficult to predict, but it may be
prolonged, (up to 5 days in the case of benztropine or carbamazepine).

Investigations

These will be directed to excluding other causes of the symptoms observed or at the
complications of the syndrome.

Blood tests:
1. FBE
2. CRP (if infection is suspected as a possible differential diagnosis to hyperthermia)
3. U&Es /glucose:
° Hypoglycemia
° Hyponatremia
4. CK for rhabdomyolysis.
5. Consider the usual co-ingestants:



° Alcohol
° Paracetamol
ECG:
For:
) Tachyarrhythmias
° Co-ingestants, QT or QRS abnormalities

Management

In general terms:

1. Immediate attention to any ABC issues.
2. IV access and fluid rehydration.
3. Sedation:

Benzodiazepines:

) These are useful because of he often prolonged nature of the delirium with some
agents.

° They will sedate but not reverse delirium.

° IV diazepam may be a better choice than IV midazolam, due to:
v Longer duration of action than midazolam
v Less respiratory depression than midazolam.

v Give 5-10 mg IV (0.1 mg/kg in children) or orally.
10-15 minutely repeat dosing will often be required.

4. Avoid any agents with known anticholinergic effects such as haloperidol or
chlorpromazine.

5. Physostigmine:

° This agent is useful in selected cases.



It is a centrally acting acetylcholinesterase inhibitor that will specifically reverse
the delirium of anticholinergic syndromes.

Its role is primarily in cases where the symptoms of delirium cannot be
adequately controlled with benzodiazepines.

Physostigmine is a more toxic agent than benzodiazepines.

It lost favour in the treatment of anticholinergic poisoning during the 1970s
because of concerns about bradyarrhythmias, but current expert opinion is that
this risk has been overestimated.

It is safe if used cautiously. ?

A major advantage in using physostigmine is the avoidance of very large
doses of benzodiazepines that may result in excessive patient sedation.

Dosing:

All patients must be managed in a monitored resus cube.
Give physostigmine 0.5-1.0 mg IV over 5 minutes.

The above dose can be repeated every 10 minutes until the desired clinical
effect has been achieved. It is rare for a total dose of more than 4 mg to be
required.

Although the duration of action of physostigmine is relatively short (about 2
hours) repeat dosing is often not required after the initial reversal of the
delirium,

Should excessive cholinergic symptoms occur such as severe bradycardia,
atropine in titrated doses can be used to reverse its effects.

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

Urinary catheterization may be necessary for urinary retention, (which can be a
significant contributor to patient agitation).

Retention may be confirmed with a bladder ultrasound.



“First Meeting of Petrarch and Laura in the Church of Santa Chiara at Avignon”’, Marie
Spartali Stillman, oil on canvas, 1889.



Atropos cutting the thread of life: Greek, Bas relief in marble.
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