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23 April: - The King goes on much the same. The doctors say he is a little better, but I
think Halford is persuaded he will die. He gets black in the face & his pulse alters when
he has these attacks on his breath, which they think shows something wrong about the
heart. They took him out airing ten days ago & when he got to the Lodge, he was so bad
they were frightful to death & thought he would die. They gave him quantities of brandy
& he rallied so completely that he got into his carriage and drove 20 miles. His mode of
living is really beyond belief. One day last week at the hour of the servant’s dinner, he
called the Page in & said, “Now, you are going to dinner. Go down stairs & cut me off
just such a piece of beef as you would like to have yourself, cut from the part you like the
best yourself, & and bring it me up”. The page accordingly went and fetched him an
enormous quantity of roast beef, of which he ate, & then slept for 5 hours. One night he
drank two glasses of hot ale & toast, three glasses of claret, some strawberries!! and a
glass of brandy. Last night they gave him some physic, and, after it, he drank 3 glasses of
port wine & a glass of brandy. No wonder he is likely to die! But they say he will have all
these things & nobody can prevent him. | dare say the wine would not hurt him, for with
the Evil, (which all the Royal Family have) it is necessary, | believe, to have a great deal
of high food, but the mixture of ale and strawberries is enough to kill a horse...

16 July: - I went yesterday to Windsor to the funeral of the late King. | went in the
morning with Lady Georgiana Fane to Sir Andrew Barnard’s room in the castle. He and
Lord Fife went with us to see the Lying in State. It was one of the old State Rooms in the
castle. The coffin was very fine and a most enormous size. They were very near having a
frightful accident for, when the body was in the leaden coffin, the lead was observed to
have bulged very considerably & in fact was in great danger of bursting. They were
obliged to puncture the lead to let out the air & then to fresh cover it with lead. Rather an
unpleasant operation, | should think, but the embalming must have been very ill done.

Harriet Arbuthnot, Personal Diaries, April - July 1830.

George IV had waited a long time to become King. Following the madness of his father
King George Il in 1811 he spent 9 years as the Prince Regent, frustrated constantly by
the restrictions placed on him by his father's ministers. But all this changed in 1820 when
George Il1 finally died after 60 years on the throne of England. George 1V would waste
no time in enjoying his time on the throne. He indulged himself in every vice of
drunkenness, gluttony and womanizing without the slightest restraint of any kind. After
10 years of heavy drinking, and monumental eating, he increasingly took to laudanum to
ease the agonies of his gout and dyspepsia. He became the darling of political satirists of
the time, such as James Gillray and Thomas Rowlandson who liked to portray the King in
the most unflattering ways. The society diarist Harriet Arbuthnot recorded the last
months of the King, describing his gluttony and drinking habits with particular horror.
By 1830 the King was in such bad health that nothing could be done for him - even if he
had wanted to be helped - which he most assuredly didn't. His main relief would come
from increasingly alarming doses of the great Nineteenth century cure all, Laudanum, a
potent opioid concoction, which quite possibly ultimately caused his death. Mrs
Arbuthnot described for posterity what appears to have been severe episodes of sleep
apnea characteristic of obese patients with severe cardiac failure, and which would
induce in the King a so called “death rattle” - the suffocation from the accumulated
secretions of the airways which would turn the King’s face a startling shade of black.
21st Century Palliative medicine could perhaps have further assisted the King in his
severe discomforts in the form of glycopyrrolate.



GLYCOPYRROLATE

Introduction

Glycopyrrolate (also known as Glycopyrronium) is a synthetic anticholinergic agent
that diminishes cholinergic autonomic secretory functions.

It diminishes the volume of gastric secretions and controls excessive pharyngeal, tracheal
and bronchial secretions.

It does not cross the blood-brain barrier and so has minimal central anticholinergic
effects.

The doses that produce marked antisialagogue (i.e. substances that decrease the
production of saliva), effects have little effect on other cholinergic actions such as heart
rate, visual accommodation or pupil size.

Gylcopyrrolate is primarily used in anaesthetic pre-medication or in palliative care
practice.

In the Emergency Department setting, it is sometimes used to treat distressing
secretions in palliative care patients.

Recently glycopyrrolate has also become available in inhalational forms for the
treatment of COPD.

Preparations
Glycopyrronium bromide as:
Ampoules:

° 0.2mgin1ml.

Dry Powder inhaler (DPI):

° 50 mcg (capsules)

° Fixed-dose combinations of glycopyrronium 50 mcg + indacaterol 110 mcg
(capsules) (and long acting beta 2 agonist).

Mechanism of Action

Like other anticholinergic (i.e. antimuscarinic) agents glycopyrrolate inhibits the action
of acetylcholine on structures innervated by post-ganglionic cholinergic nerve as well as
smooth muscles that respond to acetylcholine but lack cholinergic innervation.



Pharmacodynamics

Gylcopyrrolate is primarily used as

1. An anti-sialagogue

2. A long acting bronchodilator

The onset of action after IV administration is about 1 minute.

The onset of action after IM administration is about 15 - 30 minutes.

The onset of action after inhalation administration is about 5 minutes
Peak effects occur approximately 30 - 45 minutes after IM administration.

Glycopyrrolate’s anti-sialagogue effects persist for up to 7 hours, (longer than for
atropine),

In usual anti-sialagogue doses other anticholinergic effects are minimal

Glycopyrrolate does not cross the blood - brain barrier, and so does not cause or
exacerbate delirium.

Pharmacokinetics

Absorption:

° Can be given IV, IM or orally

° Effects with IV injection are seen within 1 minute.

° Peak effects after IM injection occur at 30 - 45 minutes.

° Antisialagogue effects persist for up to 7 hours.

Distribution:

° The highly polar quaternary ammonium group of glycopyrrolate limits its passage

across lipid membranes, such as the blood-brain barrier, (in contrast to atropine
and hyoscine which are non-polar tertiary amines that penetrate lipid barriers
easily).

Its Vd is 0.15 L/kg, which suggests that gylcopyrrolate is not widely distributed in
tissues.

° Protein binding 38 - 41%

° Human placental transfer can occur, however, due to the positively charged
quaternary amine group of glycopyrronium, this transfer is limited.



° It is unknown if glycopyrrolate is excreted into human breast milk, however,
because it is a quaternary ammonium compound with a short half-life and poor
oral bioavailability any amount excreted is likely to be small.

Metabolism and excretion:

° It is primarily excreted unchanged in urine and bile.

) The half-life of glycopyrrolate administered IV is around 1.7 hours.

) The half-life of glycopyrrolate administered by inhalation is around 33 - 57 hours
Indications

Glycopyrrolate is primarily used:

1. In palliative medicine - to reduce respiratory secretions, particularly in the
terminal phase of a patient’s life.

2. In peri-operative settings:
° Before anesthesia for the reduction of salivary and tracheobronchial
secretions.
° Bradycardia
) Prevention of muscarinic effects of neostigmine when used to reverse

neuromuscular blockade.
3. In neurodegenerative conditions, to assist in secretion reduction.
4. In COPD (includes fixed-dose combination with indacaterol)

Contra-indications/precautions

Relative contra-indications relate to the usual considerations for any anticholinergic
agent, and so will include:

1. Closed angle glaucoma.
2. GIT obstruction
3. Obstructive uropathies.

4. Febrile patients or patients exposed to elevated ambient temperature, due to the
risk of provoking hyperpyrexia and heat prostration.

5. Myasthenia gravis.



6. Glycopyrrolate may cause increased anticholinergic activity when administered
concomitantly with other anticholinergic drugs such as phenothiazines,
antispasmodics, anti-parkinsonian drugs, antiarrhythmics with anticholinergic
activity (e.g. disopyramide and quinidine), some antihistamines, tricyclic
antidepressants or butyrophenones.

Pregnancy:

Glycopyrrolate administered by 1V or IM injection is classed as a category B2 drug with
respect to pregnancy.

Category B2 drugs are those drugs which have been taken by only a limited number of
pregnant women and women of childbearing age, without an increase in the frequency of
malformation or other direct or indirect harmful effects on the human fetus having been
observed. Studies in animals are inadequate or may be lacking, but available data show
no evidence of an increased occurrence of fetal damage.

Glycopyrrolate administered by inhalation is classed as a category B3 drug with respect
to pregnancy.

Category B3 drugs are those drugs which have been taken by only a limited number of
pregnant women and women of childbearing age, without an increase in the frequency of
malformation or other direct or indirect harmful effects on the human fetus having been
observed. Studies in animals have shown evidence of an increased occurrence of fetal
damage, the significance of which is considered uncertain in humans.

From the limited information available, maternal use of glycopyrronium has not been
associated with an increased risk of adverse pregnancy outcomes.

Due to the positively charged quaternary amine group of glycopyrronium, placental
transfer is limited and glycopyrronium is considered safe to use during pregnancy.

Breast Feeding:

Published reports describing the use of glycopyrronium during breastfeeding have not
been located.

Glycopyrronium is a quaternary ammonium compound with a short half-life and poor
oral bioavailability.

These factors may limit the amount of glycopyrronium excreted into breast milk, and
infants exposed to glycopyrronium via breast milk are unlikely to experience harmful
effects.

Glycopyrronium is considered safe to use during breastfeeding.

Adverse Effects

Potential adverse effects are essentially those of any anticholinergic agent:



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
Myoclonic jerks. Hyperthermia

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

Dosing

As an anti-sialagoque:

Orally:

° 40 to 100 micrograms/kg (maximum of 2 mg/dose) orally, 6 - 8 hourly (the
parenteral form can be given orally *

IV (or IM or SC):

° Adults:
v 0.2-0.4mgIVorIM,6 -8 hourly.
Alternatively for end of life situations:

v Glycopyrronium 200 micrograms subcutaneously, 2 hourly as required, up
to 1200 micrograms in 24 hours. Monitor response and adjust as needed. *

° Children:



v 4 - 10 micrograms/kg (max 200 micrograms/dose) IV or SC
SC Infusion:
° Give 0.6 - 1.2 mg / 24 hours by continuous SC infusion

As an inhalational bronchodilator:

DPI:
° 1 capsule (50 micrograms) inhaled once daily.
Fixed-dose combination with indacaterol:

° 1 capsule (of 50 micrograms glycopyrronium with 110 micrograms indacaterol)
inhaled once daily.

Stop ipratropium if treatment with a long-acting anticholinergic is required for COPD

Do not allow the powder come into contact with the eyes. (paralysis of accommodation).



Harriet Arbuthnot, 1793 -1834
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