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Antidepressant Drugs

Depres's‘iou criteria

*“M-SIGE-CAPS.,

MMood: w& Depressed
s Sleep: 1 OR wL
i\

l PRI
Interest; W Anhedonia

o
G E“‘E‘A e Agitation
E Energy: ,L Retardation
c Concentration: \k

A App%hﬁ?{ﬂ: oRr *

P Psychomotor T OoR *.

) H\&=i)
Suicidal ideatiaon




;&.L»W\ e’PJD_)\\N, o’*;pj;.)‘(,bas_sgz
B s Depression £issestsmass
Srvees )\;} LS e e oy 5 20t aN
w&l@»éﬁ T o 153 g “‘L*SX,OPJ“

* The dlagn05|s of de_g*essmn still rests primarily on the clinical interview.
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e, In addition, depressmn is cha{éﬁcterlzed by disturbances in sleep and

o <Appetite as \éell as deficits in cognition an%energy, 2
$% Thoughts of guilt, wor%ﬁles;ggss, and suicide are common.
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Pathphysiology
%

* Neurotrophic Hypothesis

* The evidence suggests that depression is associated with the loss of
neurotrophic support (such as Brain-g[erived neurotrophic factor (BDNF))
and that effective antidepressant therapies increase neurogenes'&and
synaptic connectivity in cortical areas such as the hippocampus.

®

'« Monoamines Hypothesis approved

* The monoamine hypothesis of depression suggests that depression is
related to a deficiency in the amount or function of cortical and limbic:
1.  Serotonin (5-HT) _T A
2.  Norepinephrine (NE) Covier iR

3. Dopamine (DA)
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Ceewn e < Antidepressants
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The drugs used in major depressive disorder are of varied chemical
structures; many have effects that enhance the CNS actions of

\IA\DUD

norepinephrine, serotonin, or both.
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Pharmacodynamics

L

Ao et i i b 1 f
N\O°A All currently available antidepressants 2 P Ll B S
\/' enhance monoamine neurotransmission by
one Of Several meChanlsmS: .:LP(_)»*Q\U-&P‘U_J-' DRUG UPTAKE INHIBITION
@ ommon mechanismis 'Su—"" N
bf the activity of serotonine or :
= g : Serotonin
ransporter (SERT), norepinephrine ERSERTRNE
transporter (NET), or hath: —7 | Selective serotonin SR
Antidepressants that inhibit SERT, NET, or| reuptake inhibitor
both include the SSRIs and SNRIs, and Fluoxetine 0 It
the TCAs. - o
@ Another mechanism fo the ﬁg‘;‘;i':":;ﬁ:?;g“'“/ N
availability of monoamines i ol ke Somen?
their enzymatic degradation (Dy the reuptakelnhlbim}/ [
Venlafaxine et SRy
@ Additional strategies fo Duloxetine +H++ 2>+
monoamine tone include binding Tricyclic
presynaptic autoreceptors (mirtazapine) antidepressant P N

or specific postsynaptic receptors (5-HT, . :
antagonists and mirtazapine). Imipramine

.
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Pharmacodynamics

* Antidepressants typically take
at least 2 weeks to produce
significant improvement in
mood, and maximum benefit
may require up to 12 weeks or
more.

4 Onset of
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Administration
of antidepressant
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1 Selective Serotonin Reuptake
Inhibitors (SSRIs)

* There are currently six available SSRIs, and they are the most common
antidepressants in clinical use. Fluoxetine, paroxetine, fluvoxamine,
sertraline, citalopram and Escitalopram. o e oy 8

* Fluoxetine was introduced in the United States in 1988 and quickly

became one of the most commonly prescribed medications in medical
practice. 0

* The popularity of SSRIs.stems largely from their safety in overdose, @®

@ relative tolerability, cost (all are available as generic products), and broad
spectrum of uses.
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Side Effects:

Selective Serotonin Reuptake
Inhibitors (SSRIs)

SSRIs may cause nausea, diarrhea,
anxiety, headache and insomnia which
can be alleviated by starting with low
doses or by adjunctive use of v

benzodiazepines. o
. . . Anxiety xIl/l' Q i csl‘;)s(?uallction
Sexual dysfunction is common with the S

Nausea

SSRIs. One option for managing it is to
change the antidepressant to one with v

fewer sexual side effects, such as A
Drowsiness )

bupropion'or mirtazapine. Alternatively, K

the dose of the drug may be reduced.

interactions

® SSRIs

Fluoxetine and paroxetine are potent
inhibitors of hepatic cytochrome P450
isozymes, an action that has led to (e 1 i e oo St Il J)
increased activity of other drugs. 50 gl Jymie s S e Ilans cxmSily i

Sexual dysfunction



Serotonin-Norepinephrine Reuptake
Inhibitors ~ °'®!

* Two classes of antidepressants act as combined serotonin and

norepinephrine reuptake inhibitors:
1. Selective serotonin-norepinephrine reuptake inhibitors (SNRIs) b“”
2. TCAs. Mo



1. relatively poorer tolerability compared \
Lﬁ"&? /
with newer agents A wafat® i —
%Q’ b\ ) J Amitriptyline
1. lethality in overdose. \w"’ >>>\ Was <)
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2 @yclic Antidepressants [ ..

eg, imipramine, amitriptyline
The TCAs were the.dominant class of antidepressants until the
introduction -& n the (1980s and 1990s? e m'o‘*{‘ s

They all have an iminodibenzyl (tricyclic) core.

At the present time, the TCAs are used primarily in depression that is

unresponsive to more commonly used antidepressants such as the SSRls
or SNRiIs.

Their loss of popularity stems in large part from:

v Zubo 5 (Bumesis Q

QRS ) u*ésd\s SNRIs o1

Gogesi A L

Clomipramine Trimipramine



Tricyclic Antidepressants
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« [ TCAs also block:
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> Muscarinic receptors _ (TCAS) I (pdose eel) oS

— Histaminic receptors

* Itis not known if any of these actions produce TCAs’ therapeutic benefit.
However, actions at these receptors are likely responsible for many of the
adverse effects of the TCAs.
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Tricyclic Antidepressants

Side Effects:
* The adverse effects of TCAs include:

1) Excessive sedation, fatigue, and,

occasionally, confusion. % Attt I I Dry mouth
. 3) (Atropine-like effects [

4)  Orthostatic hypotension, —/ Y v Y%\a
electrocardiogram (ECG) abnormalities, @\‘ Constipation
and cardiomyopathies )ngic’%?/

5) Tremor and paresthesias ;. v
/ 6) Welght gain l Urinary
AN Ao Drowsiness \ @@ 0 retention

. g Overdosage with tricyclics is extremely

hazardous, and the ingestion of as little Blu"ed
as a 2-week supply has been lethal. V'S'On

Avvop



3 Serotonin-Norepinephrine Reuptake

Inhibitors (SNRIs)

h
The SNRIs include venla@xi/vn»e, its metabolite desvenlafaxine, duloxetine,
- WV W

4 0 Ve
and Ievomlln_ggm. og;\ e £6 ceocy D)
All SNRIs bind the serotonin (SERT) and norepinephrine (NET) Jad gg ¥

transporters, as do the TCAs. However, unlike the TCAs, the SNRIs do not
have much affinity for other receptors.

SNRIs have many of the serotonergic adverse effects @associated with
SSRIs. In addition, SNRIs may also have noradrenergic effects, including
increased blood pressure and heart rate, and CNS activation, such as
insomnia, anxiety, and agitation.



4 Monoamine Oxidase Inhibitors

CJ,_;DJfojl\
B  Effect of MAOIs
*  Monoamine oxidase inhibitors (MAOIs) were introduced

) b . . H ol )\>

in the 1950s but are now rarely used in clinical practice j ' MAOIs prevent inactivation

because of toxicity and potentially lethal food (tyramine || C0oeor G ess neuro-
YRAPC|  ¢ransmitter to diffuse into the

synaptic space.

effect) and drug interactions (Serotonine syndrome). vesicle

* Their primary use now is in the treatment of depression
unresponsive to other antidepressants.

* Current MAOIs include_phenelzine, isocarboxazid,
o2 f&»»‘:fﬂ»'

tranylcypromlne and seleglllne e s e ol 99
m"‘ 2 o€ A5 doge 30\ ¢ . { g
. elegllme is a selective MAO-B inhibitor at low doses and P et ol
D - X = =
+anon-selective MAO inhibitor at higher doses, was Y Norapiaibeing
recently approved for treatment of depression. q 502':;::;;"9
# synapTIC
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Monoamine Oxidase Inhibitors

. (MAOIs]with serotonergic agents including

SSRIs, SNRIs, and most TCAs along with
some analgesic agents such as meperidine

result in a life-threatening serotonin 58"°‘°{’°@‘C + MRos iy *

syndrome. e

The serotonin syndrome is thought to be

caused by overstimulation of 5-HT AL o

receptors in the central gray nuclei and the _ v —
What is Serotonin Syndrome? )

mEdU”a. Itis a condition ch terized by i d stimulati ofm : ,@
the central nervous system ar.rdperip‘her.ali;eroefonin (- ) .

Symptoms range from mild to lethal and | Fmenbes ™" o

. g) g o e PINTS 5\>\,}\_§\(Q,\F_P AP Y (& Mydriasis

include a'triad of cognitive (delirium, ieracine howet sor)  Excessive seating

coma), autonomic (hypertension, \ , : O\ &'

tachycardia, diaphoresis), and somatic
(myoclonus, hypefreflexia, tremor) effects.
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Monoamine Oxidase Inhibitors

* Most serotonergic antidepressants should be glsis‘continued at least 2
weeks before starting an MAOI.

* Fluoxetine, because of its long half-life, should be discontinued fo
weeks before an MAOI is initiated.

> Conversely, an MAOI must be discontinued for at least 2 weeks before
starting a serotonergic agent. e
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Two antidepressants are thought to act primarily as antagonists at the 5-
HT; receptor: trazodone and nefazodone.

Trazodone was among the most commonly prescribed antidepressants
until it was supplanted by the SSRIs in the late 1980s. The most common
use of trazodone in current practice is as an unlabeled hvpnotlg since it is

highly sedating and not associated with tolerance or dependence. ““‘ ‘*"’e‘;ﬁﬁm

The principle action of both nefazodone and trazodone appears to be ‘wdicatien =

W) OassP T FON L .\P(’lovul or\e \,_.3\ W\A'_}\ 23
blockade of the 5-HT,, receptor. APIONASD \o w IS Wb B ion e Ll st A w2

Inhibition of this receptor in both animal and human studies is associated sve! ¥
with substantial antianxiety, antipsychotic, and antidepressant effects. *

The 5-HT receptor more directly linked with the antidepressant effects of

SSRIs has been the 5-HT, , receptor.
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& Tetracyclic and Unicyclic
Antidepressants

A number of antidepressants(do not fit neatl—ysinto the other classes. .

Among these are bupropion, mirtazapine, amoxapine, vilazodone, and Mo“,i“
ven —_—— =

maprotiline. s suar dgoc. 20150060 Cowmplex

Wtazapine has a complex pharmacology:

~
It is an antagonist of the presynaptic o, autoreceptor and enhances the
release of both norepinephrine and 5-HT. - Sectonin

— mhipah

In addition, mirtazapine is an antagonist of 5-HT, and 5-HT; receptors. <= veceghw

Finally, mirtazapine is a potent H; antagonist, which is associated with
the drug’s sedative effects.




Tetracyclic and Unicyclic
Antidepressa nts

o depression] /.2,
/_\ / L Rp Ap\Towm)
* Bupropionis al dogamlne and norepinephrine reuptake inhibitor that
is used to'alleviate the symptoms of depression. —s * olS3lxsT@as Ol o #

* Bupropion

* Bupropion is also useful for decreasing cravings and attenuating
withdrawal symptoms of nicotine in patients trying to quit smoking.
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Clinical Uses

°% Depression
*“ Anxiety disorders

L
— A number of SSRIs and SNRIs have been approved for all chronic anxiety
disorders. o

« Pain disorders
— TCAs and SNRIs appear to be useful in the treatment of pain conditions.

— In 2010, duloxetine was approved for the treatment of chronic joint and
muscle pain.

* Smoking cessation
— Bupropion was approved in 1997 as a treatment for smoking cessation.
* Premenstrual Dysphoric Disorder (PMDD)

— The SSRIs are known to be beneficial to many women with PMDD, and
fluoxetine and sertraline are approved for this indication. 2 Very seveie form of

* Eatin g disorders temenstrual Syndrome

— Antidepressants appear to be helpful in the treatment of bulimia but not
anorexia. Fluoxetine was approved for the treatment of bulimia in 1996.
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Pharmacokinetics

The antidepressanég share several pharmacokinet@features.

Most have fairly rapid oral absorptign, achieve peak plasma levels within

2-3 hours, are tightly bound to pl a proteins, undergo hepatic(®
metabolism, and are renally cleared. @

However, even within classes, the pharmacokinetics of individual
antidepressants varies considerably.

- ke, Pharmacokinetics — Ces Vi clslas
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