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“She is Thais....” , Thais surrounded by her flatterers, Woodcut print, 1865, Gustave Dore.



Now we had come to where the narrow causeway
intersects the second ridge to form
a buttress for another arch.

From here we heard the whimpering of people
one ditch away, snuffling with their snouts
and beating on themselves with their own palms

The banks, made slimy by a sticky vapor
from below, were coated with a mould
offending eyes and nose.

The bottom is so deep we could see nothing
unless we climbed to the crown of the arch,
just where the bridge is highest.

We went up, and from there | could see,
in a ditch below, people plunged in excrement
that could have come from human privies.

Searching the bottom with my eyes | saw
a man, his head so smeared with excrement
one could not tell if he were a priest or a layman.

He railed: “What whets your appetite to stare at me
more than all the others in their filth? ”
And | answered: “The fact if, I remember right,

“that once | saw you when your hair was dry -
and you are Alessio Interminei of Lucca.
That’s why I eye you more than all the rest”.

Then he, beating on his pate:
“l am immersed down here for the flattery
with Which my tongue was never cloyed”.

And then my leader said to me: “Try to thrust
your face a little farther forward,
to get a better picture of the features

“of that foul, disheveled wench down there,
scratching herself with her filthy nails.
Now she squats and now she's standing up.

“She is Thais, the whore who, when her lover asked:
“Have [ found favor with you?”
answered, “Oh, beyond all measure!”



And let our eyes be satisfied with that”.

Dante Alighieri,
The Inferno, Canto XVIII 100-136.
(1306-1317)

Dante reserved a patricianly nasty place in Hell for the flatterers - the second ditch of the eight
circle. It is filled with supernatural excrement (it only seems to have come from human privies). The
flatterers wallow in this filth, their faces ingesting it just as pigs guzzle their food from troughs

In the ditch he recognizes someone whom we do not know from recorded history, a certain Alessio
Interminei of Lucca, perhaps a priest, but someone Dante certainly knew - and clearly did not have
a high regard for! Alessio is agitated that Dante picks him out amoung all the other flatterers. It did
not pay to get on the wrong side of Dante. Alessio is forever immortalized in Western literature as
an inveterate flatterer condemned for all eternity to a pit of excrement!

His guide Virgil points out a famous courtesan, Thais. She accompanied Alexander the Great on his
campaigns of conquest. She is supposed to have instigated the burning of Persepolis. She had a
great reputation in the middle ages as an inveterate flatterer - even worse her beauty also attracted
flattery to herself which she exploited to the fullest. She may have been one of Alexander’s lovers,
but after his death she quickly moved on to become the lover of Ptolemy | Soter, one of Alexander’s
leading generals, who would establish the Greek Ptolemaic kingdom and dynasty of Egypt. It was
said that she very much enjoyed receiving flattery as well as watching men kill each other in order
to gain her favors.

When we prescribe medications to our patients, we must do so in just the appropriate degree and
manner. Salbutamol is a case in point. Inhalational therapy appears to be the optimal method of
delivery - no more and no less. It is however not infrequently given as a continuous intravenous
infusion, based on the theory of “more must be better” - however by this means we assign a false
flattery to this agent - high blood concentrations may lead to significant complications in the form
of hypokalemia and lactic acidosis, and so more is not always necessarily better, as Alessio
Interminei of Lucca, and Thais found out; both condemned for their own false flatteries to an
eternal horror in the afterlife!



SALBUTAMOL

Introduction
Salbutamol is a short acting, beta, selective adrenoceptor agonist.

Its main use in the ED is in the relief of acute bronchospasm associated with asthma,
COPD or allergic and anaphylactic reactions.

Although relatively beta , selective, when used in higher doses or 1V, beta ; effects will also
be seen and will contribute to toxicity, which can be significant.

Inhalation is the preferred route of administration as it is rapidly effective and
minimizes the adverse systemic effects seen with IV infusions. °

Preparations

Inhaler: 100 micrograms / puff

Nebules (for nebulizers): 2.5 mg/ 2.5ml nebules
5 mg/ 2.5ml nebules

Ampoules: 500 microgram/1ml ampoules
Obstetric ampoules: 5 mg/5 mL

Mechanism of Action

Salbutamol is a long acting, relatively selective beta,-receptor stimulant.
Note that beta, selectivity is not absolute and that there is also some betal effects.
The primary beta, effect is on bronchial smooth muscle and results in bronchodilation.

Beta, effects are thought to be mediated via stimulation of adenyl cyclase by salbutamol,
resulting in increased levels of cyclic AMP within cells.

Increased levels of cyclic AMP are thought to inhibit the entry of calcium ions into the
cells, thus inhibiting smooth muscle contraction.

High levels of cyclic AMP in mast cells may also inhibit the release of histamine and slow
reacting substance-A (SRS-A).

Inhibition of action:

Beta blocking agents will reduce the effectiveness of salbutamol, and sympathomimetic
agents in general.



Enhancement of action:

Salbutamol effects will be enhanced by other sympathomimetic agents in general, but in
particular, xanthene derivatives, which will increase the likelihood of toxicity.

Pharmacodynamics

Clinical and therapeutic effects are mediated via beta, effects and include:

1. Relaxation of the smooth muscle of the bronchi

2. Relaxation of the smooth muscle uterus

3. Relaxation of the smooth muscle of skeletal muscle blood vessels.
4. Lowering of potassium in cases of hyperkalaemia.

Pharmacokinetics

Absorption:
° Salbutamol is administered via inhalation or 1V - occasionally IM
v Inhalation is the preferred route of administration for beta. agonists

as it causes bronchodilatation while minimizing systemic adverse
effects.
Following inhalation of salbutamol the onset of action is 5 to 15 minutes.
Bioavailability via inhalation is limited, only about 10 to 20% of the dose
reaches the lungs, the remainder staying within in the oral cavity, GIT tract
or within the apparatus or lost to the atmosphere.
Once salbutamol reaches the lungs it acts rapidly and directly on bronchial
smooth muscle. Initially, the drug is undetectable in blood but after two to
three hours, low concentrations are seen, and these are thought to be
primarily due to the portion of the dose which is swallowed and absorbed by
the gut.

) Duration of action after inhalation is around 3 hours

Distribution:

° Salbutamol is not bound to plasma proteins.

) It does not cross the blood-brain barrier to any significant extent



Metabolism and excretion:

° Salbutamol is not metabolized in the lung and the pattern of metabolism and
excretion (as well as absorption) suggests that most aerosol is actually swallowed

° Salbutamol is metabolized in the liver to the 4-o-sulfate ester which has
negligible beta stimulant activity.

) The half-life is between 2.7 and 5 hours following inhalation.
° The half-life is around 4 to 6 hours following IV administration.
Indications

Indications in the ED include:

1. Bronchospasm:
° Asthma
v Including prevention of exercise induced asthma
° COPD
° Allergic reactions/ anaphylaxis.
2. Occasionally in nebulized form for the emergency treatment of hyperkalaemia,

when 1V access is problematic.
Indications outside of the ED:
3. Tocolytic agent:
° Salbutamol may be used in the management of uncomplicated premature
labour, to arrest labour between 24 and 33 weeks of gestation in patients

with no other medical or obstetric contraindications.

Contra-indications/precautions

The following are predominantly relative rather than absolute:
1. IHD/ ACS

2. Hypertension

3. Thyrotoxicosis

4. Hypokalaemic patients



Pregnancy

Salbutamol is contraindicated in cases of antepartum haemorrhage because of the
risk of further haemorrhage from an atonic uterus

Use with caution in conjunction with other sympathomimetic agents, synergistic
effects can lead to toxicity.

Combined use of glucocorticoids and salbutamol may exacerbate metabolic effects,
resulting in elevation of blood glucose and low serum potassium levels.

Salbutamol is classified as a class A drug with respect to pregnancy.

Class A drugs are those drugs which have been taken by a large number of pregnant
women and women of childbearing age without any proven increase in the frequency of
malformations or other direct or indirect harmful effects on the fetus having been observed

Breast feeding:

Salbutamol is safe to use in breastfeeding women.

Adverse Effects

The important adverse effects include:

1.

Tachycardia:

All beta, agonists can also stimulate beta;-receptors to some degree;
however, the effects of beta;-receptor stimulation, such as tachycardia and
positive inotropic and chronotropic effects on the heart, are more likely to
occur with larger doses.

Cardiac tachyarrhythmias/ palpitations:

The most common dose-limiting adverse effects of the beta , agonists are
tachycardia which can also lead to extrasystoles and paroxysmal
tachyarrhythmias, such as rapid atrial fibrillation or paroxysmal
supraventricular tachycardia.

Tachyarrhythmias may be induced by direct sympathomimetic action on
myocardial beta; receptors or secondarily by hypokalaemia, or due to a
combination of both.

Hypotension, (beta , effect)

General sympathomimetic effects:



6.

Flushing, (superficial vasodilation)
Tremor

Headache

Anxiety/ restlessness

Nausea

Metabolic effects:

Hyperglycaemia:

v Note that although salbutamol causes a rise in insulin levels, it also
causes a direct rise in glucose levels (via beta, stimulated
glycogenolysis) - the overall result is a rise in glucose levels.

The release of insulin is thought to be due to direct beta,-receptor
stimulation and not due to the rises in plasma glucose levels.

Hypokalaemia:

v Intravenous salbutamol can cause significant falls in plasma
potassium levels.

This is due to the intracellular shift of potassium associated with
increased glucose and insulin levels. Hypokalaemia may also be due
to a direct stimulation of Na/K-ATPase in muscle via f,-receptors,
independent of the rise in insulin.

Nebulized salbutamol can also result in hypokalemia, though to a
lesser degree than is seen with 1V administration.

Lactic acidosis:

v This can be seen when higher doses are used, particularly with
intravenous infusions. It is the most serious adverse effect of 1V
salbutamol.

v Significant rises in lactate levels can be seen. Serum lactate rises in

response to [r-agonists as a result of P, stimulated anaerobic
glycolysis in muscle.

A rise in non-esterified fatty acids

Paradoxical worsening oxygenation:



° Reduction of partial pressure of oxygen has been observed in a small
number of patients following administration of beta, bronchodilators,
including salbutamol. This is possibly due to larger doses inducing
pulmonary vasodilation to unventilated regions of lung, (i.e. V/Q
mismatching).

Dosing

Inhalation for bronchospasm::

Devices available for drug inhalational delivery include:
° Pressurised metered dose inhalers (pMDIs)

v Pressurised MDIs alone require a reasonable amount of coordination;
therefore, they should not be used in children or adults with poor technique
without a spacer

° Dry powder inhalers (DPIs)
° Nebulisers.
In general terms: *

Mild attacks:

° Salbutamol 100 micrograms preferably via a pMDI plus a large-volume spacer 4
to 10 inhalations, 3 to 4 hourly, (one inhalation = 100 micrograms).

For patients with poor inhalation technique, the use of a large-volume spacer
improves lung deposition of the aerosol.

° For a Child < 6 years, give 4 - 6 puffs (400 - 600 micrograms) via small volume
spacer and face mask; repeat dose as above.

Or
° Salbutamol 2.5 mg (for children) / 5 mg (for adults) by nebuliser, 3 - 4 hourly
Moderate attacks:

° Salbutamol 100 micrograms 4 to 10 inhalations (via a pMDI plus large-volume
spacer), 1 to 4 hourly

Or

° Salbutamol 2.5 to 5 mg by nebuliser, 1 to 4 hourly.



Severe and Life-threatening attacks:

° Salbutamol 5 mg by nebuliser driven by oxygen (at, least 8 L/min, to achieve
optimal nebulization).

° If there is no response to the initial dose, repeat immediately, then every 15 to 30
minutes or give continuously if symptoms are severe enough.

Note that salbutamol can be delivered via inhalation to patients on NIV or to those who are
intubated and mechanically via the use of metered dose inhalers. Administer 5-10 puffs
directly into the ventilator circuit using an MDI adaptor, (See appendix 2 below).

1v:

The IV route is sometimes used in acute severe asthma but caution is requires as this is
associated with more adverse effects

Adults: IV injection 200-300 microgram (single dose maximum 500 micrograms).
given over 1 minute.

Children: Give 10 micrograms/kg (single dose maximum 500 micrograms).”
Repeat after 15 minutes as required.

Infusion

Infusion rates are generally in the range of 1 - 10 microgram / kg / min.

IM:

The IM route is rarely used, but may be considered in severe cases where IV access is
problematic.

Adults: 500 micrograms, repeated every 3-6 hourly as necessary.

Children: 10-20 microgram/kg/dose (up to 500 microgram) 3-6 hourly.



Appendix 1

Classicification of beta 2 agonists: *

Beta 2 Agonist Onset of action Duration of action
Salbutamol 5 minutes Short: 3 hours
Terbutaline 5 minutes Short: 3 hours
Salmeterol 10-20 minutes Long: around 12 hours
Eformoterol 1-3 minutes Long: around 12 hours
Appendix 2

Left: Note that salbutamol can
be delivered via inhalation to
patients on NIV or to those who
are intubated and mechanically
ventilated via the use of metered
dose inhalers, given into
specialized ports, as shown .

Administer 5-10 puffs directly
into the ventilator circuit using
an MDI adaptor.




“Lady Hamilton as Thais Leading the Destruction of the Palace of Persepolis”, 0il on
canvas, 1781, Sir Joshua Reynolds. Lady Hamilton was the mistress of Lord Nelson.
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