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Ms. Gloria Swanson, c. 1924

“...Iwas 25 and the most popular celebrity in the world..... Fame was thrilling only until
it became gruelling. Money was fun only until you ran out of things to buy....

.... life is 95 percent anticipation....”

Gloria Swanson




Ms Swanson with her leopard eyes and subtle primal animal sneer, gives one of her
famous sultry poses - she seductively dangles a cigarette - sometime symbol of sexual
encounter - she became addicted to adulation and fame - grew accustomed to having
whatever her heart desired - but when she had everything she soon realized that fame
and possessions were not all they were made out to be. “Life is 95 percent anticipation”,
she once quipped.

VARENICLINE

The genus Cytisus, in the family Fabaceae, consists of about fifty species of flowering
plants They typically produce masses of brightly coloured, pea-like flowers, which are
often highly fragrant.

“...I will argue that every scrap of biological diversity is priceless, to be learned and
cherished, and never to be surrendered without a struggle....\Ne should preserve every
scrap ....while we learn to use it and come to understand what it means to humanity”.

Edward O Wilson.



Introduction

Varenicline (pronounced var - eni - clean), (trade name in Australia “Champix™) is a
partial agonist at a subtype of central neuronal nicotinic acetylcholine receptors.

It is used in the treatment of nicotine addiction.

It blocks nicotine binding to these receptors, preventing the pleasurable effects of
smoking (i.e. nicotine effects), while its partial agonist activity reduces severity of the
symptoms of nicotine withdrawal.

Varenicline is safe and more effective in sustaining abstinence than placebo, bupropion
or nicotine replacement therapies. *

However, given that continuous abstinence rates across studies still remain relatively low
with varenicline (18 - 30% - compared to placebo at 4 - 10%), work is continuing on even
more effective medications targeting other nicotinic or glutamate receptors for treating
nicotine addiction. *

History

Varenicline was developed by Pfizer in 1997 as a selective partial agonist at the a4p2
receptor on the basis of previous reports that cytisine, a plant-derived alkaloid, had been
used as an accessible and cheap tobacco substitute tobacco substitute by German and
Russian soldiers on the Russian Front, during the Second World War.

Varenicline is a synthetic structural analogue of cytisine. It was approved for clinical use
by the American FDA 2006.

Biology

Cytisine is derived from the plant Cytisus laburnum, a deciduous shrub that is native to
central and southern Europe.

Cytisine was discovered in 1818 and was first isolated in 1865. Its actions were
documented as “qualitatively indistinguishable from that of nicotine” in 1912. °
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Varenicline has a molecular structure similar to nicotine and has high affinity for the
0432 nAchR subtype.



Physiology

The neurotransmitter acetylcholine binds to both muscarinic and nicotinic acetylcholine
(or cholinergic) receptors.

Nicotinic receptors also respond to certain drugs, including the nicotinic receptor agonist
nicotine. Nicotinic receptors in fact got their name from nicotine, which does not
stimulate the muscarinic acetylcholine receptor - it binds selectively to the nicotinic
receptor only.

Muscarinic acetylcholine receptors respond to different drugs. Muscarinic receptors got
there name from the chemical muscarine that selectively attaches to these receptors.

The nicotinic receptors are made up of 5 subunits, arranged symmetrically around a
central pore.

There are 2 types of nicotinic subunits:
1. Alpha:
° There are 9 types of these subunits, termed alpha-2 up to alpha-10
2. Beta:
° There are 3 types of these subunits, termed beta-2 up to beta - 4
The alpha-4 beta-2 nicotinic receptor, (a4p2 receptor), (consisting of 2 alpha4 subunits
and 3 beta-2 subunits) is a subtype of central nicotinic acetylcholine receptor which has

been implicated in learning.

It is located in the brain, where activation yields post and presynaptic excitation, resulting
in increased Na+ and K+ permeability of neurons.

These receptors appear to be a primary neural site involved in nicotine craving and
addiction.

About one-third of all a4p2 nicotinic acetylcholine receptors are located on dopamine
(DA) cells of the mesolimbic DA system.

This mesolimbic dopamine system is composed dopamine neurons originating in the
ventral tegmental area (VTA) that give projections to two areas:

1. The nucleus accumbens
2. The prefrontal cortex

(See Appendix 1 below)



Classification

Agents currently approved by the Australian Therapeutic Goods Administration (TGA) to
aid smoking cessation, (i.e treat nicotine addiction) include: 2

1. Nicotine (as Replacement Therapy)
2. Bupropion
3. Varenicline

There is also evidence for effectiveness of nortriptyline although this agent is not
currently TGA-approved for smoking cessation.

Preparations

Varenicline tartrate as

Tablets:
° 0.5mg
° 1mg

Mechanism of Action

Varenicline is a partial agonist at the a4f2 subtype of central neuronal nicotinic
acetylcholine receptors.

These receptors appear to be the primary neural site involved in “nicotine craving”.

Varenicline blocks the ability of nicotine to activate the 04p2 receptor and thus to
stimulate the central nervous mesolimbic dopamine system, the neuronal mechanism
underlying reinforcement and reward experienced upon smoking

Nicotine binding to 04p2 receptors on VTA dopaminergic cells stimulates dopamine
release to the nucleus accumbens, an effect which is thought to underlie nicotine’s
rewarding and reinforcing effects.

Evidence for a4p2 receptor involvement in nicotine addiction derives from both human
and animal studies. For example, positron emission tomography studies in humans
indicate that smoking a full nicotine cigarette nearly saturates a4f2 receptor occupancy.

In rodents, systemic blockade of the 04B2 receptor by mecamylamine or dihydro- P
erythroidine suppresses nicotine self administration.



Moreover, genetic deletion (knockout) of either the a4 subunit or the B2 subunit, but not
the a7 subunit, in mice eliminates intravenous nicotine self-administration as well as
nicotine-induced VTA DA neuron firing.

Varenicline blocks nicotine binding to these receptors, preventing the pleasurable effects
of smoking (i.e. nicotine effects), while its partial agonist activity reduces severity of the
symptoms of nicotine withdrawal.

Pharmacodynamics

Varenicline is safe, well tolerated and more effective in sustaining abstinence than
placebo, bupropion or nicotine replacement therapies. *

However, given that continuous abstinence rates across studies still remain relatively low
with varenicline (18 - 30% - compared to placebo at 4 - 10%), work is continuing on even
more effective medications targeting other nicotinic or glutamate receptors for treating
nicotine addiction. !

It requires at least 1 week to become effective.

Pharmacokinetics

Absorption:

) Varenicline is administered orally.

Absorption is virtually complete after oral administration and systemic
availability is high.

° Oral bioavailability of varenicline tartrate is unaffected by food (and hence can be
given with food in order to help reduce the incidence of nausea).

Distribution

° Apparent volume of distribution is around 415 litres at steady state.
° Protein binding is < 20%

) It is unknown if varenicline can cross the human placenta

° It is unknown if varenicline is excreted into human breast milk

Metabolism and excretion:

° Varenicline undergoes minimal metabolism with 92% eliminated unchanged in
the urine.

° The elimination half-life is around 24 hours.



Indications
Nicotine addiction, as an aid to smoking cessation.

Contra-indications/precautions

These include:

1. Previous allergic or other hypersensitivity reactions to varenicline
2. History of seizures:
° Use cautiously; varenicline may lower seizure threshold.
3. Avoid varenicline in patients with end-stage kidney disease, (eTG - Nov 218).
Pregnancy

Varenicline is classed as 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.

There is limited information available describing the use of varenicline during pregnancy.
Therefore, consider an alternative medicine with greater clinical safety information
during pregnancy.

Pregnant women are encouraged to quit smoking using non-pharmacological strategies
where possible. However, smoking cessation aids such as nicotine replacement therapy

may be considered in pregnant women who have failed to quit smoking using non-
pharmacological strategies.

Breast feeding
Reports describing the use of varenicline during breastfeeding have not been located.

Consider an alternative medicine with greater clinical safety information for
breastfeeding mothers where possible.

Breastfeeding women are encouraged to quit smoking using non-pharmacological
strategies where possible.

Nicotine replacement therapy may be considered in breastfeeding mothers who have
failed to quit smoking using non-pharmacological strategies.



Adverse Effects

These may include:
1. GIT upset:
° Nausea / vomiting

This is usually dose-related affecting up to 30% of people on usual dosing,
(10% on placebo)

Symptoms are generally mild-to-moderate and transient but may persist

throughout treatment.

2. Taste disturbance
3. Sleep disturbances:

° Insomnia

° Abnormal dreams

° Other sleep disorders
4. Hypersentivity reactions (rare)

° Angioedema

° Stevens-Johnson syndrome
5. Seizures.
6. Raised liver enzymes.
7. After stopping varenicline, there can be a period of nicotine withdrawal symptoms

including, cigarette craving, irritability and insomnia.

Neuropsychiatric symptoms:

There were initial post-marketing reports of suicide and of new or worsening
neuropsychiatric symptoms, prompting the FDA to place a “black box” warning on
varenicline in 2009.

Subsequent clinical studies however did not show an increased risk of neuropsychiatric
adverse events in patients taking varenicline compared to placebo. The FDA removed the
black-box warning in 2016.

It should further be noted that there are a number of other factors that can also contribute
to psychiatric symptoms being reported in relation to treatment with varenicline,



including the effects of nicotine withdrawal, existing psychiatric conditions and use of
some other medicines.

With appropriate clinical oversight, varenicline can aid smoking cessation in people with
schizophrenia and schizoaffective disorder, (eTG - November 2018).

Dosing

Start varenicline at least 7 days before stopping smoking because it takes this long for it
to become effective.

Swallow tablets whole, with food (to help reduce the incidence of nausea).

Initial dose titration aims to reduce the incidence of nausea.

If nausea is intolerable consider reducing the dose to 1 mg once daily.

Use with concurrent nicotine replacement improves effectiveness; using a fast-acting
fgrmulations _(e.g. film, inhaler, lozenge, spray) is particularly helpful when strong
cigarette craving occurs

Usual adult dosing is:

° Oral, initially 0.5 mg once daily for 3 days,

Then

° 0.5 mg twice daily for 4 days,

Then

° 1 mg twice daily for 11 weeks

The total course period is thus 12 weeks.

Follow up patients 2 - 3 weeks after starting treatment to monitor progress and adverse
effects and to provide additional smoking cessation support.

Longer-term use (i.e a second 12 week course = total 24 weeks) slightly reduces relapse
for up to 1 year in people who have successfully quit at the end of week 12.

Renal impairment:

If CrCl is <30 mL/minute:
° Oral, initially 0.5 mg once daily for 3 days,

Then



° Increase to 1 mg once daily, if tolerated.



Appendix 1

The Mesolimbic Dopamine System:

Ventral Tegmental Area
(VTA)

Prefrontal Cortex

Nucleus Accumbens
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Left: The mesolimbic dopamine system. Right: Structure of the a4f2 nicotinic receptor. *



Appendix 2

The FDA
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History of the development of varenicline *
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