Pharmacology—Depression
Depression

1) 17% lifetime prevalence of a major depression episode – 2% of adults >65 years.  Incidence of subsyndromal depression is 15-30%

2) Up to 15% of patients with major depressive disorder requiring hospitalization commit suicide

3) Total annual cost to society is $44 billion.  55% is due to lost productivity
DSM-IV Criteria for Major Depression Episode (MDE)

Five Symptoms in the same 2-week period
1) Sleep – Insomnia or hypersomnia

2) Interest – depressed mood*, loss of interest or pleasure*

3) Guilt – feelings of worthlessness

4) Energy – fatigue

5) Concentration – diminished ability to think or make decisions

6) Appetite – weight change

7) Psychomotor – psychomotor retardation or agitation

8) Suicide – preoccupation with death

*Must include one of these to make a diagnosis of depression
Tricyclic Antidepressants (TCAs)


Tricyclic antidepressants (TCAs) are a.k.a. 1st generation.  Structurally related to phenothiazine antipsychotics.  Originally used for antihistaminic activity.  No longer considered first line for depression because of side effect profile.  May also be used for neuropathic pain or migraines.  Sometimes used for panic disorder and incontinence, specifically bedwetting.  TCAs block the reuptake of NE and 5-HT.
Tertiary Amines

1) Imipramine (Tofranil)

2) Amitriptyline (Elavil)

3) Doxepin (Sinequan)

4) Clomipramine (Anafranil) – primarily used to treat OCD because it has a higher incidence of seizures; therefore not routinely used for depression
Secondary Amines

1) Desipramine (Norpramin) – more ADRs because it is a metabolite
2) Nortriptyline (Pamelor)

3) Protriptyline (Vivactil) – more ADRs because it is a metabolite
Pharmacokinetics

1) Well absorbed PO

2) Lipid soluble – crosses BBB

3) Highly protein bound – problem with DDI

4) Half-life (range from 10-90 hours) – longer half-lives can be given QD or HS

5) Therapeutic drug monitoring required

6) Most undergo hepatic metabolism 
Adverse Effects

1) Cholinergic blockade – dry mouth, constipation, tachycardia, blurred vision, and urinary retention

2) Histaminic blockade – sedation, weight gain

3) Alpha-1 blockade – orthostatic hypotension

4) Cardiac – arrhythmias

5) Seizures – because PTZ lowers the seizure threshold

6) Ophthalmologic – photophobia
Drug Interaction

1) TCAs are highly protein bound – Phenytoin, ASA, PTZ, and NSAIDs

2) TCAs are CYP450 substrates
3) MAO-I – severe CNS toxicity if given together.  D/C for 2-3 weeks first
MAO-I


MAO-inhibitors provide irreversible non-selective inhibition of MAO-A and MAO-B.  Interact with tyramine, which can lead to hypertensive crisis.


ADRs include life-threatening hepatotoxicity and others similar to TCAs.


DDIs include HTN with OTC cough and cold preps (decongestants).  Drug free period is required when using with other CNS drugs/psych drugs.  All are pregnancy category C.


Drugs in this class include Phenelzine (Nardil), Tranylcypromine (Parnate), and Isocarboxid (Marplan)
Heterocyclics


Heterocyclics are pharmacologically similar to TCAs.  Some have increased seizure risk and increased GI effects.


Maprotiline (Ludiomil) has ADRs similar to TCAs as well as an increased seizure risk.  Amoxapine (Ascendin) has ADRs similar to TCAs, dopamine blocking properties which can cause EPS, gynecomastia, and NMS.

Trazadone (Desyrel) has no anticholinergic SEs but does block the alpha-1 receptors.  Other ADRs include sedation, dizziness, OH, nausea, and priapism (rare).  Often used as a sedative to counteract insomnia of SSRIs.  Also used in the elderly.


Bupropion (Wellbutrin, Zyban) is a unique antidepressant.  It is a weak inhibitor of NE and dopamine reuptake.  Also used for smoking cessation.  Does not block muscarinic, histaminic, and adrenergic receptors.  VERY well-tolerated.  No sexual side effects either.  ADRs include CNS stimulation and seizure risk.  Non-FDA for ADHD and bipolar disorder.
Selective Serotonin Reuptake Inhibitors (SSRIs)


In 1987, Fluoxetine (Prozac) hit the market, which changed the way depression is treated.  Still one of the most commonly prescribed psych drugs.  It revolutionized antidepressant therapy because of “safety” and “tolerability”.  It has little or no affinity for cholinergic, histaminic, or adrenergic receptors and do not interfere with cardiac conduction.  It selectively blocks neuronal reuptake of serotonin.  Non-FDA for migraine, selective mutism, fibromyalgia, and ADHD.  
Pharmacokinetics

1) Varies amongst agents

2) Well absorbed PO

3) Highly protein bound

4) VERY long half-lives (35-90 hours), especially Prozac.  QD dosing for all, mostly given in AM because of CNS effects of insomnia and nervousness

5) Onset of antidepressant action – 6 weeks (true for most classes of antidepressants)
6) CYP450 metabolism – extensive with many DDI
Drugs

1) Fluoxetine (Prozac, Sarafem) – depression, bulimia, OCD, PMDD, and panic disorder

2) Sertraline (Zoloft) – depression, OCD, panic disorder, PTSD, SAD (social anxiety disorder), and PMDD.  Has the least SEs and is good in the elderly
3) Fluvoxamine (Luvox) – for OCD only

4) Paroxetine (Paxil) – panic disorder, OCD, GAD, SAD, PMDD, and PTSD

5) Citalopram (Celexa) – depression only

6) Escitalopram (Lexapro) – depression only 
ADRs

1) BETTER tolerated than others

2) CNS – insomnia, headache, anxiety, and nervousness
3) GI effects – may be common.  Include n/d and anorexia
4) Neuromuscular – arthralgia, weakness
5) Sexual dysfunction – decreased libido, delayed ejaculation, and anorgasmia
6) Overdose – NOT uncommon.  Characterized by ataxia, sedation, coma, and EKG changes
7) Many CYP450 drug interactions.
SSRIs and Suicide Risk


There is a connection between SSRIs and suicide.  Mostly in pediatric and adolescent patients.  Occurs commonly at the initiation of therapy, particularly in the first 4 months.  Unsure of whether this is associated with content in the drug or result of new onset depression.  Requires specific patient education.  
Receptor Modulators

Mirtazapine (Remeron)


Mirtazapine (Remeron) enhances 5-HT and noradrenergic neurotransmission.  It is a histamine blocker but has little activity at muscarinic or alpha-1 receptor.


ADRs include weight gain and sedation.  No significant DDIs.
Nefazadone (Serzone)


Nefazadone (Serzone) is structurally similar to Trazadone (heterocyclic) but is less sedating because it does not block the alpha-1 receptor.  Possible risk of cardiac toxicity

ADRs include no weight gain or sexual dysfunction!  CYP3A4 inhibitor.
Dual Reuptake Inhibitors

Dual reuptake inhibitors have a broader MOA than SSRIs.  Affects NE and 5-HT (depressive effect).  Does not affect other receptor sites like TCAs.  Useful in patients refractory to SSRIs.  Selected ADRs that can affects the elderly more than SSRIs; increased BP more than SSRIs.

Drugs include Venlafaxine (Effexor) in the XR form and Duloxetine (Cymbalta), which may have faster onset of action than other drugs.  
ADRs
1) GI – n/v

2) CNS – nervousness, sweating, somnolence, and dizziness
3) Sexual dysfunction – abnormal ejaculation
4) CVS – HTN.  DBP can increase as much as 10-15mmHg (studied in Effexor). Not recommended to use in patients with underlying HTN
Atomoxetine (Strattera)


Atomoxetine (Strattera) is a selective NE-reuptake inhibitor.  Currently FDA approved for ADHA only in adults and children >6 years old.  Non-FDA for depression.  Can be given QD or BID without regard to meals.

ADRs include hepatic toxicity, weight loss, GI effects, and CVS effects.


DDI includes CYP2D6 substrate.  
CYP450 Inhibition by the Antidepressants – CYP Isoenzymes (in vitro)

	Drugs
	1A2
	2C9
	2C19
	2D6
	3A4

	Bupropion
	0
	0
	0
	+++
	0

	Citalopram
	0/+
	0
	0
	+
	0

	Fluoxetine
	+/++
	++
	+/++
	+++
	+/++

	Fluvoxamine
	++++
	++
	+++
	0/+
	++

	Paroxetine
	+
	+
	+
	++++
	0/+

	Sertraline
	+
	+
	+
	+/++
	0/+

	Venlafaxine
	0
	0
	0/+
	+
	0/Induct


Discontinuing Antidepressants

1) Drugs with a short half-life should not be abruptly d/c

2) Daily dosage should be reduced at gradual intervals

3) The period required for ending treatment may depend on the dose, duration of therapy, and individual patient

4) Counsel patients on possible short-term d/c symptoms
Serotonin Syndrome


Serotonin syndrome is a result of hyperstimulation of brainstem and spinal cord serotonin (5-HT1A) receptors.  Defined as having >3 of the following:

1) Agitation

2) Diaphoresis

3) Diarrhea

4) Fever

5) Hyper/hypotension

6) Incoordination

7) Mental status changes

8) Shivering

9) Tremor


Usually the result of drug interaction with SSRIs, TCAs, MAO-I, St. John’s wort, Triptans, Meperidine, and Tramadol.  
Other Options

1) Phototherapy – major depression with seasonal variation

2) Herbal therapies – St. John’s wort (hypericin)

3) Psychotherapy – cognitive behavioral therapy

4) Anxiolytics
Treatment of Generalized Anxiety

1) Psychotherapy – cognitive behavioral therapy

2) Medications – SSRIs, benzodiazepenes, Buspirone, Venlafaxine, and TCAs
