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Drug Classes

 Antidepressants
 Mood stabilizers
 Antipsychotics
 Anxiolytics
 Psychostimulants

Antidepressants

 Older Antidepressants:
 Monoamine oxidase inhibitor (MAOIs)
 Tricyclic antidepressants (TCAs)

 Newer Antidepressants:
Selecti e Se atonin Re ptake Inhibito s  SSRIs  Selective Seratonin Reuptake Inhibitors: SSRIs –
Citalopram,Escitalopram,Sertraline,Fluoxetine,Paroxetine,
Fluvoxamine

 Serotonin-norepinephrine reuptake inhibitors (SNRIs)-
Venlafaxine, Desvenlafaxine, Duloxetine

 Norepinephrine-dopamine reuptake inhibitors (NDRIs)-Bupropion
 Noradrenergic and specific serotonergic antidepressants 

(NaSSAs)-Mirtazapine
 Miscellaneous-Trazadone
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Neurotransmitters are endogenous chemicals which transmit 
signals from a neuron to a target cell across a synapse.

Neurotransmitters involved in 
depression

 Serotonin
 NE
 DA
What are the Monoamine Hypothesis and the 
Receptor Hypothesis of Depression?Receptor Hypothesis of Depression?

-Depletion of monoamines in  synaptic cleft and 
compensatory upgrading of post synaptic 
receptors

What is the logic behind using antidepressants ?
-To normalize level of monoamines in the synaptic 
cleft and subsequent normalization of receptors

Functions of Serotonergic projections

From Raphe nucleus to:
 Frontal cortex regulates 

mood 
 Basal Ganglion – regulates 

movement – depletion 
leads to obsession / compulsions leads to obsession / compulsions 

 Limbic System –prevents anxiety
 Hypothalamus-regulates appetite
 Sleep centers – regulate slow wave sleep
 Spinal cord –sexual side effects like delayed ejaculation
 Chemoreceptor trigger zone –N/V through 5HT3 

receptors
 GIT- diarrhea / abdominal cramps through 5HT3 ,4 

receptors 
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Functions of Norepinephrine 
projections

Locus Ceruleus to:

 Frontal cortex- regulates
mood and cognitive functions 
like attention ,concentration 
and memory

 Limbic system-regulates energy level, emotions
 Cerebellum- causes tremors
 Brain stem CVS center- HTN
 Heart sympathetic innervation-tachycardia
 Bladder-sympathetic innervation -urinary 

retention

Indications for Antidepressants

 Depressive Disorders including 
BAD-depression, PMDS

 Anxiety ( GAD, PTSD, panic 
di d  i l h bi  t )disorder, social phobia etc.)

 OCD
 Eating Disorders
 Pain syndromes

SSRI SNRI NDRI NaSSA Misc.

Fluoxetine
(PROZAC)

Venlafaxine
(EFFEXOR)

Bupropion
(WELBUTRI
N / ZYBAN)

Mirtazepine
(RAMERON)

Trazodone

Fluvoxamine
(LUVOX)

Des-
venlafaxine
(PRISTIQ)

Nefazodone
(n/a in USA)

Paroxetine
(PAXIL)

Duloxetine
(CYMBALTA)

Citalopram
(CELEXA)/
Escitalopram
(LEXAPRO)

Sertraline
(ZOLOFT)
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Selective Serotonin Reuptake Inhibitors: SSRIs

 Potent and selective reuptake 
inhibitor, resulting in 
increased levels of 5-HT

 Down regulation of post 
synaptic receptorssynaptic receptors

 Onset of action delayed by 4 
to 6 weeks

 Minimal impact on 
muscarinic, histaminic, 
adrenergic receptors

 Minimal cardiac effects

SSRI-side effects

 GI nausea, diarrhea, anorexia vomitting, dyspepsia. Side effects 
due to effects on central and peripheral rec

 5HT3->nausea 5HT2->activation
 Sedation /Insomnia/Vivid dreams
 Weight gain

A i i / i i  i  i h  bid i Agitation/anxiety in patients with co morbid anxiety
 Headaches
 Sexual side effects- inhibited orgasm, decreased libido

Increase of 5HT can result in decrease of NE and DA .eg. In 
spinal cord-sexual side effects, in frontal lobes-asthenia 
symptoms. (very common; 40-60% you never know unless you 
ask)

 Electrolyte and glucose disturbance
 Rash/allergic reaction
 Seizures- 0.1-0.2%
 Anticholinergic side effects (mostly Paxil)
 Galactorrhea/ EPS - prozac

Clinical Tips

 Fluoxetine (Prozac)-10-80mg/d
Longest half life d/t active metabolites-available in weekly formulation 

,increased interactions with  other drugs through CYP450 .Activating, better for 
atypical depression with hypersomnia /psychomotor retardation. Extensively 
studied in pregnant women 

 Sertraline (Zoloft)- 50-200mg/d
Sedating , good first choice, best documented cardiovascular safety , additional 

D2 reuptake blocking activity 
P i (P il) 10 50 /d Paroxetine (Paxil)-10-50mg/d

Sedating, mild anticholinergic effects and side effects,more weight gain, good for 
anxious –depression, short half life and worst Sxs of W/D –needs gradual taper

 Citalopram(Celexa)-10-60mg/d
Sedating d/t antihistaminic action, less drug interactions , better tolerated than 

most except Lexpro, good for use in elderly on multiple medications
 Escitalopram (Lexapro)-10-30mg/d

S-enantiomer  of Citalopram , fewer side effects/interactions, twice as potent as 
citalopram

 Fluvoxamine (Luvox)-50-300mg/d
Least used d/t most drug interactions, shortest half life, sedating , good for 

anxious depression and treatment resistant OCD along with clomipramine 
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Serotonin-norepinephrine reuptake 
inhibitors (SNRIs)

MOA : Dual action –block reuptake of    
both NE and 5HT

 Venlafaxine (Effexor) Venlafaxine (Effexor)
 Desvenlafaxine (Pristiq) 
 Duloxetine (Cymbalta) 

Venlafaxine ( Effexor)

 Dose :75 to 225 mg /day
 Graded effect on neurotransmitters-75 to 225mg -5HT 

effect, 225 to 375 mg-NE effect, >375 mg –D2 effect as 
well

 Good for anxiety co-morbid with depression like GAD + 
depression. Preliminary studies in neuropathic pain show p y p p
good response.

 common side effects:
 nausea, diarrhea, fatigue, sedation/insomnia, 

sweating ,sexual dysfunction
 HTN ( NE effect)-important to monitor diastolic 

Blood Pressure regularly
 Taper off slowly-unpleasant  withdrawal Sxs
 Desvenlafaxine is active metabolite of venlafaxine –less 

side effects

Duloxetine (Cymbalta)

 Dosing 40mg-120mg (avg. 60mg)-higher doses for 
pain

 Works well for: 
 treatment of diabetic neuropathic pain
 Painful symptoms of depression 
 stress urinary incontinence  stress urinary incontinence 

 common side effects:
 nausea, dry mouth, fatigue, sedation/insomnia, 

sweating ,sexual dysfunction,HTN ( NE effect)-
rare

 Duloxetine should not be given to patients 
 with any hepatic insufficiency, end-stage renal 

disease, cardiac problems,substantial alcohol 
use
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Norepinephrine-dopamine reuptake 
inhibitors (NDRIs)
Bupropion (Wellbutrin, Zyban) 
 Mechanism:

-Inhibition of norepinephrine reuptake as well as its effect on 
dopaminargic neurotransmission.

 Good for :
 Depression with fatigue/hypersomnia, ADHD , smoking cessation,
 No effect on anxiety
 No sexual dysfunction-used as an alternative to SSRI
 Causes weight loss – can use in overweight patients

 Side effects:
 Insomnia,CNS stimulation, ,Tremor,Headache,Constipation,Dry 

mouth,Nausea

 Important consideration-Seizure risk
 Avoid bupropion in patients with w/ anorexia or bulimia, due to 

possible electrolyte changes, h/o seizure disorder, brain injury or 
EEG abnormality, or recent h/o ETOH withdrawal

 Seizure rate of 0.4% at doses less than 450 mg/day and 4% at 
doses of 450-600 mg/day

Noradrenergic and specific serotonergic antidepressants 
(NaSSAs)

 Mirtazapine (Remeron) 
 selective pre-synaptic alpha 2 blockade, 5HT 2 and 5HT3  

receptor blocker, antihistaminic properties

Mirtazapine

 Mirtazapine (Remeron) dosing
 15-45 mg/d
 QD dosing (preference at night)

 Good for :
Anxiety Sxs as well as depression, sedating ,anti-emetic effect, 
eating disorders as appetite stimulanteating disorders as appetite stimulant

 Side effects
• Sedation-more at lower doses, Weight gain, Increased appetite, 

Insomnia/activation at higher doses, Low risk of sexual effects 
and discontinuation syndrome

• Avoid in patients with metabolic syndrome
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OTHER

 Trazadone-inhibits presynaptic 5HT reuptake, blocks postsynaptic 
5HT2, and antihistaminic properties

 Sedating-low doses (50 to 100) used for insomnia,doses >200 
mg have antidepressant properties

 Risk: Priapism

Monoamine oxidase inhibitor 
(MAOIs)

 Isocarboxazid (Marplan) 
 Moclobemide (Aurorix, Manerix) 
 Phenelzine (Nardil) 
 Selegiline (Eldepryl  Emsam)  Selegiline (Eldepryl, Emsam) 

 Tranylcypromine (Parnate)

Monamine Oxidase Inhibitors

 Mechanism Of Action:
 Inhibit monoamine oxidase enzyme which 
degrades DA, NE, 5HT,thereby boosting the 
neurotransmission of DA, NE, 5HT

 Drugs may bind:
 Irreversibly (phenelzine, tranylcypromine)

 Cheese effect with tyramine rich food (avoid soy sauce, 
sauerkraut, ages cheese, red wine, cured meats, avocados)

 Hypertensive crisis- HOW?
 Reversible (moclobemide)

 No cheese effect

Uses: Second line for treatment resistant depression /anxiety

Commonly used selegeline transdermal patch
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MAOI cont…

SE:
 Alpha 1 blockade -orthostatic hypotension, dizziness, reflex 

tachycardia
 Histaminic -sedation and wt gain

MAOI di t d i  h th i  l f il MAOI diet -overdose- seizures, arrhythmias, renal failure

Considerations
 Start SSRI only after 2 to 4 weeks of d/c MAOIs
 Longer for Prozac. WHY?

Tricyclic antidepressants (TCAs)

Tertiary Amine Tricyclic Antidepressants: (more 
serotoninergic)

 Amitriptyline (Elavil, Endep) 
 Clomipramine (Anafranil) 
 Doxepin (Adapin, Sinequan) 
 Imipramine (Tofranil) 
 Trimipramine (Surmontil) 
Secondary Amine Tricyclic Antidepressants (more 

adrenergic)
 Desipramine (Norpramin) 
 Nortriptyline (Pamelor, Aventyl) 
 Protriptyline (Vivactil) 

TCA –mechanism of action

 MOA: block reuptake of NE, 5HT, DA and increases their levels. 
Also interacts with muscuranic, histamine, alpha receptors

Uses: Second line for depression and anxiety ,pain 
syndromes, neuropathic pain, insomnia ,some used for 
ADHD
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TCA –Side effects

Other side effects include cardiotoxicity 
(antidote?) and   neurotoxicity in overdose

Serotonin Syndrome

 Consequence of excess serotonergic activity at central 
nervous system (CNS) and peripheral serotonin receptors

 Drug combinations that synergistically increase synaptic 
serotonin –SSRI + Tramadol or Linezolid

 Clinical Picture: Clinical Picture:
 HARM-Hyperthermia, Autonomic instability, Rigidity, 

Myoclonus

 Treatment
 stopping the usage of the precipitating drugs 
 serotonin antagonists such as cyproheptadine
 Upon the discontinuation of serotonergic drugs, most cases of 

serotonin syndrome resolve within 24 hours  
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Serotonin Discontinuation Syndrome

 Colloquially called (the zaps) is a syndrome that can occur 
following the interruption, dose reduction, or discontinuation of 
SSRI (selective serotonin re-uptake inhibitor) or SNRI
antidepressant medications esp Venlafaxine, Paxil those have 
short half lives

 Clinical Picture: commonly present with 
N/V dizziness HA insomnia irritability  shock like sensations  N/V,dizziness,HA,insomnia,irritability, shock like sensations , 
parasthesias

 Treatment:
 Prevent by slow taper
 Substituting fluoxetine in the final stages of SSRI   

discontinuation, or post discontinuation, provides a rate of 
reduction of antidepressant which can minimize or eradicate 
withdrawal symptoms in the patient

 Treat sympomatically if intolerable or start back on 
antidepressant

Selecting an antidepressant :Case 

 John is 30 years old. He has been feeling unusually sad
and miserable for the last few weeks. Even though he 
is tired all the time, he has trouble sleeping nearly 
every night. John doesn't feel like eating and has lost 
weight. He can't keep his mind on his work and puts off 
making decisions. Even day-to-day tasks seem too 
much for him. This has come to the attention of his much for him. This has come to the attention of his 
boss, who is concerned about John's lowered 
productivity. He admits to being anxious and restless. 
ROS: He denies any symptoms of mania , or psychosis. 
There is no H/o substance abuse. He has no past 
psychiatric history. His mother suffers from depression 
and is now stable on Sertraline. He has no other 
medical problems and does not take any medications. 
NKA.

Antidepressant therapy

Step1 :Newer antidepressants are first line
 SSRI
 SNRI
 NDRI

N SSA NaSSAs
Step 2 :Augmentation strategies/ TMS 
Step 3 : Older antidepressants second line for resistant 

cases 
 MOAI
 TCA
Step 3:ECT for medication resistant cases 
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Tx of depression-Considerations

 Resistant cases: re evalate Dx- Bipolar Depression, 
organic factors, substance abuse, non-compliance

 Augment with Li, estrogen, T4,Buspar or combine agents 
with different mechanisms of action. 
E g  Venlafaxine                 +MirtazapineE.g. Venlafaxine                 +Mirtazapine

5HT + NE + D2              + 5HT + NE 

‘California Rocket Fuel’

 Continue antidepressant for 1 year after Sxs remit in case 
of first episode of depression

 For second epsiode continue for 5 years , >2 episodes 
continue indefinitely

ANTIPSYCHOTICS OR NEUROLEPTICS

Dopamine Hypothesis of 
Schizophrenia

Hyperdopaminergic
pathways

(Mesolimbic)

Hypodopaminergic
pathways

(Mesocortical)

Normal

Positive symptoms Negative symptoms
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Dopamine Pathways

 Nigrostriatal tract: Substantia nigra (midbrain) to corpus striatum  
(extrapyramidal tract) 

 Mesolimbic tract :Midbrain (VTA) to limbic structures .
 Mesocortical Tract: Midbrain (VTA) to the prefrontal cortex 
 Tuberoinfundibular tract: Arcuate nucleus to median eminence (prolactin).

Dopamine Hypothesis
of Schizophrenia

Nigrostriatal pathway Nigrostriatal pathway 
(part of EP system)(part of EP system)

Mesocortical pathwayMesocortical pathway
Hypoactivity:Hypoactivity:

negative symptomsnegative symptoms

Hyperactivity:Hyperactivity:
positive symptomspositive symptoms

Mesolimbic pathwayMesolimbic pathway

Tuberoinfundibular pathwayTuberoinfundibular pathway
(inhibits prolactin release)(inhibits prolactin release)

Neuroleptics

TYPICALS
chlorpromazine

trifluperazine‐depot

loxitane

ATYPICALS
clozapine

Ripseridone‐depot

quetiapineloxitane

thiothixene

molindone

pimozide

haloperidol‐depot

quetiapine

olanzapine

Ziprasidone

aripiprazole
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Indications

 Psychotic Disorders- schizophrenia, 
delusional disorder, schizoaffective 
disorder, brief reactive psychosis

 Mood disorders with psychotic  Mood disorders with psychotic 
features- MDD with psychosis, BAD 
Mania

 Agitated delirium
 Dementia with psychotic features 
 Tourette’s Syndrome (2 most 

effective ones? H, P)

Mechanism of Action

 Both typical and atypical agents block 
central post synaptic DA receptor activity

 Typicals block Dopamine receptors and 
dditi l t  ( H1  M i i  d additional receptors ( H1 , Muscarinic and 

a2) that increase SE profile

 Atypicals block 5HT in addition to DA 
receptors which eliminates EPS /prolactin 
release.Overall SE profile more favorable 
compated to typicals
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Dopamine Receptors

Five subtypes of dopamine receptor. 
 D1-like (D1, D5 receptors). 

 Couple to Gs. 
 Activate adenylyl cyclase. 

 D2-like (D2, D3, D4 receptors). 
 Couple to Gi. 
 Inhibit adenylyl cyclase. 

 D2 antagonists may be most beneficial for 
treatment of psychosis. 

Comparative Receptor Binding Profiles

D1 D2

5HT2A

5HT1AA2

H1

M

ClozapineClozapine

D1
D2

5HT2A

A1
A2

M

OlanzapineOlanzapine

D1 D2

5HT2A

5HT1A

A1H1

QuetiapineQuetiapine

A2

5HT1A

A1 H1

D1 D2

5HT2A

5HT1A

A1

A2 H1

RisperidoneRisperidone

A2

ZiprasidoneZiprasidone

D2
D1

5HT2A

5HT1A

A1
H1

HaloperidolHaloperidol

D1

D2

5HT2A

5HT1A

A1
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Atypical agents and D2 blockade

 Risperidone achieves 70% 
occupancy at approx 5 mg/d

 Olanzapine achieves 70% 
occupancy at approx 20 mg/doccupancy at approx 20 mg/d

 Clozapine and quetiapine do not 
exceed 60% occupancy

 Quetiapine is rapidly displaced from 
D2 receptors

Antipsychotics-Conventional/Typicals 

 Advantages:
 Well known, proven effective for positive 

symptoms
 Cause less weight gain and diabetes then newer 

drugs
 Some can be injected for gradual absorption with  Some can be injected for gradual absorption with 

effects lasting up to a month
 Side effects

 Constipation, dry mouth, blurred vision, dizziness
 Movement disorder, increase prolactin level
 Little effect on negative symptoms
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Antipsychotics -Atypical

 2nd generation
 Advantages

 Beneficial for treatment-refractory pts
 Improve negative symptoms
 Improve cognitive symptoms
 Improve mood symptoms
 Beneficial for suicidal behavior (which one?)
 Diminished EPS Diminished EPS
 Minimized risk for TD (least risk with?)
 Decreased hyper-prolactinemia (max risk with?)

 Disadvantages
 Agranulocytosis (which one?)
 Seizures (which one?)
 Metabolic syndrome (max with?)
 Orthostasis
 sedation

Typicals to Atypicals
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Extrapyramidal Side Effects

 Acute dystonic reactions: muscular spasms of neck – torticollis, eyes – oculogyric 
crisis, tongue, or jaw 

 Akathisia: restlessness 

 Pseudoparkinsonism: drug-induced parkinsonism (muscular lead-pipe rigidity, 
bradykinesia/akinesia, resting tremor, and postural instability; more frequent in 
adults and the elderly) Although Parkinson's Disease is primarily a disease of theadults and the elderly). Although Parkinson s Disease is primarily a disease of the 
nigrostriatal pathway and not the extrapyramidal system, loss of dopaminergic 
neurons in the substantia nigra leads to dysregulation of the extrapyramidal 
system. Since this system regulates posture and skeletal muscle tone, a result is the 
characteristic bradykinesia of Parkinson's

 Tardive dyskinesia :involuntary, irregular muscle movements, usually in the face-
chronic use of antipsychotics, usually irreversible

Clozapine

 Most efficacious but most dangerous

 Dose: 300 to 450 mg /day
Slow increase-risk of agranulocytosis
Monitor CBC- d/c if ANC < 1000/mm3

 SEs:
Most weight gain / sedation/metabolic SEs, hypersalivation, 

sweating,A2,M1,H1 blocking effects
Life threatening – most risk of seizures > 600 mg , 

agranulocytosis-frequent ANC monitoring needed
Rebound psychosis if tapered off rapidly

 Improvement in positive and negative Sxs as well as TDs and 
suicide risk low risk of EPS. Doesn’t raise prolactin level

 Uses : Rx resistant Psychosis, TD, Psychosis in PD

Olanzapine

 Dose 10 to 20 mg /day

 Narrow range /IM formulation/sedating –good for acute agitation

 Oral disintegrating form now available. Depot form likely to follow

 SEs: metabolic syndrome including weight gain next only to 
Clozaril

 A1,H1,M1 blocking effects

 Second line for psychois d/t SEs

 Fluoxetine –Olanzapine combo used in resistant depression and 
Bipolar Depression
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Quetiapine

 Dose:150 to 750 mg/day

 Large dose range-often under dosed

 Also approved for Bipolar depression

 Medium risk of metabolic syndrome Medium risk of metabolic syndrome

 Preferred in psychosis in Lewy Body Dementia and Parkinson’s 
Disease

 Side effects:
-orthostatic hypotension
-sedation
-minimal weight gain
-dyspepsia
-dry mouth
-abdominal pain

Cataract reported when given to animals in high doses

Risperidone

 Most potent 

 Dose:2 to 8 mg/day for acute psychosis-lower for maintenance

 Accepted Rx in dementia patients and children with behavioral 
problemsproblems

 Long active depot IM q2 weeks (CONSTA) and oral disintegrating 
form available for non compliant patients

 Less sedating and medium risk of metabolic syndrome

 Other SEs: weight gain, insomnia/agitation in some ,a2 blocking 
effects

 Risk of EPS /hyper-prolactinemia in doses >6 mg/day (but less 
than typical antipsychotics)

Ziprasidone

 Dose:40 to 200 mg /day

 Low doses activating-high is better-frequently under dosed

 Additional antidepressant and anti anxiety properties

 Low risk of metabolic syndrome/weight gain preferred in patients  Low risk of metabolic syndrome/weight gain-preferred in patients 
with these risk factors

 No weight gain

 Minimal EPS. SEs include nausea/ sedation –well tolerated

 QTc prolongation is a risk and is not does dependant

 Short acting IM formulation available 

 Best when given with food which doubles bioavailability



19

Aripiprazole

 D2/5HT1A partial agonist

 Low risk of metabolic syndrome/weight gain-preferred in patients 
with these risk factors-not much data

 Higher doses are more activating Preferred when sedation is  Higher doses are more activating .Preferred when sedation is 
undesirable

 Work better on negative Vs positive Sxs of Schizophrenia

 Minimal EPS. 

 Common side effects: HA, anxiety, insomnia, nausea, 
constipation, orthostatic hypotension

Adverse effect profile

Haldol Clozapine Risperidone Olanzapine quetiapine Ziprazidone aripiprazole

EPS +++ 0 least + 0/+ 0 very 
little

0/+ 0/+

Weight 
gain

+ +++ most ++ +++ ++ 0/+ 0 minimal

Anticholin
ergic 
activity

0 +++ most 0/+ +/+++ 0/+ 0/+ 0

Blood 
dyscrasia

0 +++ 0 0 0 0 0

LFT 
elevation

+ + 0 + + 0/+ 0

Sedation + +++ + +/++ ++ ++ +

QTc + 0/+ + + + ++ 0

Norm:
Male     < 430               Female < 450
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NMS-Neuroleptic Malignant Syndrome

 Common with typicals but has occurred with atypicals 

 Life threatening condition caused by sudden, considerable 
depletion of dopamine

 Use of high-potency neuroleptics, rapid increase in dosage of 
neuroleptics,combination while cross taper of neuroleptics and 
use of long-acting forms of neuroleptics are all known to increase use of long acting forms of neuroleptics are all known to increase 
the risk of NMS

 symptoms- fever >40C, rigidity, altered consiousness, autonomic 
instability, CPK-2000-15,000
F – Fever
E – Encephalopathy
V – Vitals unstable 
E – Elevated enzymes (elevated CPK) 
R – Rigidity of muscles

 Tx-discontinue neuroleptic agent, IVF, Supportive TX, dantrolene 
or DA agonist- bromocriptine, amantadine

Pre-Rx recommendations

 Get baseline BMI/weight/BP/abdominal 
circumference

 Check for family history of CVS/DM/ HTN etc

 Get baseline Lipid profile, fasting glucose level

 Treat any medical problems like DM,HTN

 Monitor these parameters during RX

Rx recommendations

 First psychotic episode:
 One of the second generation drugs:risperidone,olanzapine, 

quetiapine, ziprazidone, aripiprazole
 If pt fails to respond to two above 2nd generation- clozapine 

is considered

1st ti   b  d if 2nd ti  f il 1st generations may be used if 2nd generation fails

 If the response is good medications should be continued for at 
least six months

 If pt remains free of psychotic symptoms for a year, you may try 
withdrawing the drug gradually

 After two relapses within 5 year period, most experts recommend 
continuing medications indefinitely
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MOOD STABILIZERS

Mood Stabilizers

 Lithium- MOA:

 Anticonvulsants

 Carbamezapine
 Valproic acidp
 Topiramate
 Gabapentin
 Lamotrigine

What are the Sensitization and Kindling models?
Behavioral Sensitization /inverse tolerance to 

psychostimulants
Amygdala kindling
Extreme Sensitization

Indications

 BAD type I, BAD type II, cyclothymia

 Schizoaffective disorder

 Recurrent/refractory depression

 Conditions involving impulsive aggressive behavior or self  Conditions involving impulsive aggressive behavior or self 
injurious behavior such as MR, organic brain syndrome, severe 
personality disorders

 Migraine headaches

 Rage or aggression in PTSD

 Trigeminal neuralgia or other paroxysmal pain disorder

 Seizure disorder

 Alcohol detoxification (CBZ)
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Lithium: Mechanism of Action

Oldest and very effective, often underpromoted
MAO:
 Electrolyte substitution-Na efflux from myocytes and neurons
 Second messenger effects by inhibiting IMP and Protein Kinase C
 Increase neuroprotective growth factors
 Modulates glutamatergic /monoamine neurotransmission
 Increases brain GABA levels
Pharmacokinetics:

 24 hr half life
 Minimal protein binding
 Exclusively renal excretion

 Dosing
 Acute:upto 1800 mg/day (divided or single dose)
 Maintenance:900 to 1100 mg/day-Serum levels: 0.6-1.2 mmol/l

Lithium-Side effects and Toxicity

 Common SEs:-
CNS Sxs: ataxia,dysarthria,tremors,memory problems,delirium
N/diarrhea,weight gain
Acne,rash,alopecia
Goiter
Nephrogenic DI
Chonic /serious SEs: Interstitial nephritis , RF,toxicity,arrhythmias,sick 

sinus syndrome, DI,seizuresy , ,
Narrow therapeutic index
 Black box warning

 Toxicity >1.2 to 1.5 mEq/l :earliest signs –D/V , ataxia, course 
tremor,sedation

 Narrow therapeutic index

 Teratogenicity: ebstein’s anomaly

 Monitoring
 Serum levels of Li
 Weight/BMI
 Kidney and thyroid function
 Baseline EKG
 Also at baseline treat pre diabetes and dyslipidemia

Li –Important Interactions

 Serum levels of Li increased by:
 NSAID like Cox 2 inhibitors and Ibuprofen but not 

aspirin
 Diuretics like thiazides and ACE inhibitors but not 

Frusomide
 Dehydration
 Pregnancy

 Serum levels decreased by:
 Alkylating agents, Acetazolamide

 Toxicity worsened by:
 CCBs
 CMZ,phenytoin
 With SSRI may lead to Serotonin syndrome
 With haldol may cause NMS



23

Li –Important Considerations

 Onset of action in 1 to 3 weeks ,also used 
for maintenance Rx

 Works better for manic phase than 
depression but works on both
D d i k f i id  i t d ith  Decreased risk of suicide associated with 
use in BPD and also unipolar depression

 Does not work very well for rapid 
cycling/cyclothymia

 Sudden D/C increases risk for relapse and 
suicide

Valproate: Mechanism of Action

 MAO
 Increases brain GABA levels
 Inhibits GABA catabolism
 Potentiates postsynaptic GABA responses
 Blocks voltage-dependent sodium channels
 Modulates glutaminergic neurotransmission

 Indications                                                                                     Indications                                                                                    
 Epilepsy
 Acute maintenance Rx for Bipolar Disorder
 Migraine prophylaxis

 Half-life: 6-16 hours
 Protein binding: >90%
 Dosing in mania

 Initial: 250 mg tid or oral loading (20-30 mg/kg). 
 qd formulation available
 Maintenance: serum conc = 50-125 g/ml

Valproate Side Effects

Cognitive (uncommon)

Tremor

Gastrointestinal

Hepatotoxicity

Pancreatitis

Teratogenicity‐NTD

Weight gain

Hair loss

g y

‐Fetal Valproate Syndrome

Polycystic ovaries (?)
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Fetal Valproate Syndrome
oDistinctive facial phenotype trigonocephaly, tall forehead with bifrontal 
narrowing, epicanthic folds, medial deficiency of eyebrows, flat nasal 
bridge, broad nasal root, antiverted nares, shallow philtrum, long upper lip 
and thin vermillion borders, thick lower lip and small downturned mouth
oNeural tube defects
oCongenital heart defects
oOral clefts

Valproate

 Black box warnings
 Hepatotoxicity
 Teratogenicity
 Pancreatitis

 Monitoring
 Blood levels of valproate Blood levels of valproate
 Weight/BMI
 CBC, platelets, LFTs
 Pre-Rx of pre DM, dyslipidemia

Valproate-Important Considerations

Interactions:

 Carbamazepine decreases VPA level and VPA 
increases level of CBZ

 Aspirin increases VPA and decreases platelet 
functionfunction

 VPA doubles Lamotrigine/LTG level

 VPA level increased by CYP450 inhibitors

Clinical points:

 First line for mixed and rapid cycling BPD

 Works better on manic phase like Li

 More rapid onset with loading dose compared to Li 
with less risk of acute toxicity
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Carbamazepine: Mechanism of Action

MAO

 Blocks voltage-dependent sodium channels

 Inhibits glutamatergic neurotransmission

 Modifies adenosine receptors

 Increases extracellular serotonin

IndicationsIndications

 Trigeminal neuralgia
 Epilepsy
 Acute and maintenance BPD

 Dosing

 Initial: 200-400 mg/day (divided)-both immediate and sustained 
release available. Maintenance: serum conc = 4-12 g/ml

Half-life
 Initial: 25-65 hours
 Induced: 12-17 hours

Protein binding: 76%
Metabolism

 CYP3A4 

Carbamazepine Side Effects

Sedation

Dizziness

Ataxia

Hematopoietic suppression

Hepatotoxicity (rare)

Dermatologic

Double/blurred vision

GI distress

Teratogenicity 

Hyponatremia

Carbamazepine

 Black box warnings

 Aplastic anemia (1/100,000)

 Agranulocytosis (1/100,000)

 Monitoring Monitoring

 Blood levels of CBZ

 LFT

 CBC, platelets

 Others -TFT,RFT

 Na levels (SIADH-Syndrome of 
Inappropriate Antidiuretic Hormone 
Hypersecretion)
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Carbamazepine Interactions

 CBZ decreases levels of:

 Clonazepam, clozapine, olanzapine, haloperidol, alprazolam, 
bupropion, oral contraceptives

 CBZ levels increased by CYP450 inhibitors:

 Cimetidine, macrolides, fluoxetine, valproate, isoniazid, 
verapamil  ketoconazoleverapamil, ketoconazole

 Oral Contraceptives and CBZ

 Autoinduction

CBZ –Clinical Considerations

 Not as effective for monotherapy in treatment-resistant rapid 
cycling

 Not effective as primary add-on antimanic agent

 Extended release better tolerated and recommended

O b i d f  Bi l  Di d Oxcarbazepine-approved for Bipolar Disorder

 Less SEs than CBZ

 Less interactions

 No need to monitor CBC/LFT

 Main risk –hyponatremia especially when combined with 
SSRIs

Lamotrigine

 MAO

 Inhibits use-dependent voltage-sensitive sodium channels

 Stabilizes neuronal membranes

 Modulates presynaptic release of excitatory amino acid 
neurotransmitters such as glutamate

R d  titi  l ft di h Reduces repetitive neuronal after-discharge

 Dosing :
 Weeks 1 and 2:  12.5-25 mg/day

 Weeks 3 and 4:  25-50 mg/day
 With valproate:   dose by 50%
 Maintenance:  50-400 mg/day

 Autoinduction
 Inhibits dihydrofolate reductase
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Side Effects of Lamotrigine

Dose Related                 Not Dose Related

Dizziness
Di l i

Headache
D t l iDiplopia

Ataxia 
Blurred vision
Nausea and vomiting
Insomnia

Dermatologic
10% benign rash
3/1,000 adults—severe 

rash
Steven Johnson 
Syndrome
Do not rapidly escalate 

dose
Warn patients about 

rash 

--Hypersensitivity syndrome
--Cell death causes epidermis 
to separate from dermis
--Starts with fever, sore throat 
and fatigue
--Muco-cutaneous junctions 
s/a corners of mouth, eyes, 
genitalia, anal region
--Palms and soles

N t l t d t fi l d--Not related to final dose 
achieved
--After 3 months almost no 
chance of SJS w/LTG

Lamotrigine-Clinical Considerations

 Approved for Bipolar depression 

 Maintenance of Bipolar Disorder –protects Vs both depression and 
mania

 Not effective in acute mania-used as adjunct-more effect Vs  Not effective in acute mania-used as adjunct-more effect Vs 
depression

 Adjunctive in MDD

 Titrate up slowly to decrease risk of rash. Can re-challenge after 
benign rashes

 Preferred in patients who want to avoid weight gain/sedation and 
have a predominantly depressive picture
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Other Drugs

Gabapentin
 Adjunctive Rx of Bipolar Disorder

 No effect on GABA directly

 Acts on Ca channels to decrease 
neuronal discharge

 Half-life: 5-7 hours

Topiramate
 Acts on Na channels and 

potentiates GABA
 Inhibits Carbonic anhydrase –

causes Renal stones
 Low efficacy for Bipolar disorder

M i l  d f  i ht l  i  
 Bioavailability decreases with dose

 Not protein bound

 Not metabolized in the liver-excreted 
through kidneys intact

 Most common SEs—somnolence, 
fatigue, ataxia, dizziness

 No important drug interactions

 Best as adjunctive of neuropathic pain 
and off label for anxiety

 Less efficacious than other drugs for 
BPD

 Mainly used for weight loss in 
psychiatric patients-upto 6 kg in 
12 months

Pregnancy and Mood Stabilizers

A: Controlled Studies – No 
Risk

B: No Evidence of Risk in 
Women

k b l d

FDA Risk Category

 Lithium D

 Valproate          D
 Carbamazepine  DC: Risk Cannot be Ruled 

Out , seen in animals

D:Positive Evidence of 
Risk, seen in humans

X: Contraindicated in 
Pregnancy

 Carbamazepine  D
 Lamotrigine       C
 Gabapentin        C
 Topiramate        C

Comparative adverse effects of mood stabilizers

Organ system Lithium Carbamazepine Valproate

dermatologic Acne,psoriasis Rash Alopecia

GI Nausea,diarrhea Nausea Nausea, diarrhea

Cardiac EKG changes, 
conduction delay

AV block (rare), 
Afib (rare)

No effect

Endocrine Hypothyroidism, 
goiter

No effect No effect

Neurologic Tremor, sedation Ataxia, sedation Tremor

Renal Polydipsia, 
polyuria

SIADH No effect

Immune Leukocytosis Aplastic anemia, 
agranulocytosis

Thrombocytopenia

Systemic Weight gain, 
edema

Weight gain Weight gain

Hepatic No effect Autoinduction hepatitis
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Clinical considerations

 Acute Phase
 control agitation, restlessness, impulsivity, and psychotic 

symptoms
 mood stabilizer + neuroleptic
 mood stabilizer + BZD

 Long Term Tx
 onset of antimanic properties 7-10 days
 prevent or decrease frequency of cycling

 Bipolar I and II- prefer Li, Depakote

 Rapid cycling/mixed states –Li ineffective

 Anitdepressants can cause switching to manic state –use with 
caution-prefer lamictal ,quetiapine for depression

ANXIOLYTICS

Treatment of Anxiety Disorders

 SSRIs/SNRIs are first line Rx for all 
anxiety disorders

 Combination therapy
 Buspirone
 Temporary/rapid Sx control-

Benzodiazepines
 TCAs and MAOIs in resistance cases
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Benzodiazepines

Act on GABA A Ligant 
gated receptor as GABA 
agonist

Benzos in the 
presence of GABA will 
open Cl- channels 

Chloride influx causes 
neuronal inhibition

Short acting-
Alprazolam(Xanax)

Intermediate acting
Lorazepam (Ativan)
Chlordiazepoxide
(librium)

Long acting: 
Diazepam(Valium) 
Clonazepam(Klonopin)

Indications

 Anxiety disorder-GAD, Panic d/o, 
Phobias,

 Insomnia
Et h ithd l Etoh withdrawal

 Acute Mania
 Catatonia (which one?)
 Akathisia
 Severe agitation 

Anxiolytics

 Benzodiazepines-
 All produce active metabolites except:

 lorazepam, oxazepam, and Temazepam
 Pregnancy- class D
 Side effects Side effects-

 Sedation
 Anterograde amnesia
 Disinhibition
 Respiratory depression
 Dependence
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Benzodiapines-considerations

Highly effective for rapid control of Sxs
Main problem with use is tolerance and dependance with use 

>12 weeks
Risk of CNS depression and respiratory failure with OD
Risk of serious W/D like seizures on d/c in chronic users-need to 

taper slowly over months-Sxs worse with short acting xanax
S t  f ithd l  b d i t  i it bilit  i i   Symptoms of withdrawal: rebound anxiety, irritability, insomnia, 
fatigue, headaches, tremor, nausea, tinnitus, myoclonus, 
involuntary movements

 Severe withdrawal symptoms: increased BP, diaphoresis, 
tachycardia and seizures

Prefer to use longer acting benzos with less risk of dependance 
and W/D like Clonazepam

Buspirone

 Non BZD anxiolytic
 partial agonist at 5HT-1 receptor 

site
 tx of GAD
 slower onset of action compared 

with BZD, maximum effect seen in 
4-6 weeks

 not been associated with abuse, 
dependence, or withdrawal

TREATMENT OF ADHD
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Psychostimulants

First Line for Rx of ADHD 

 Dextroamphetamine preparations
 Adderall-4 to 5 hours
 Adderall XR Adderall XR
 Dexedrine

 Methylphenidate
 Methylphenidate-Ritalin-3 to 4 hrs
 Focalin(dexmethylphenidate
 Ritalin SR
 Concerta (longest active -12 hrs)
 Metadate CD

 Highly lipid soluble, achieve peak levels in approximately 2hrs
 Minimal protein binding
 Only 20 % metabolized in the liver
 MOA:

 Releasing DA and NE from presynaptic terminals to the synaptic 
cleft

 Decreases GABA transmission in the striatum through 
ti l ti  f D2 stimulation of D2 rec.

 Decreases level of hypothalamic neuropeptide Y 

 Uses:
 ADHD
 Stroke and TBI
 Obesity
 Depression /Apathy

Side effects

 Most common:
 Nervousness
 Agitation
 Insomnia
 Anorexia
 HA

 Serious side effects: Serious side effects:
 Arrhythmias
 Hyperpyrexia
 Rhabdomyolysis
 Convulsions
 Psychosis
 Growth impairmant
 Worsening of Tics in Tourette’s disorder
 Formic hallucinations
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Rx of Side effects 

 Insomnia- probably dose related-tolerance may 
develop, change timing, Rx seadtives like 
antihistamines 

 Decreased appetite—dose related, dose after 
meals add calorie supplements and monitormeals, add calorie supplements and monitor

 Irritability--check timing; reduce dosage: change 
to long acting formulation 

 Abdominal pain—dose with meals, change to long 
acting formulations

 Headaches--not dose related, ? tolerance

Contraindications to PS

 Previous sensitivity, glaucoma, CVD; hyperthyroidism, 
hypertension, active psychosis, MAOIs

 Great care with hx of child or family drug abuse

 Package insert warnings:not use in motor tics or family hx 
TS, marked anxiety or seizures, MPHs under 6 yrs ; AMPs 
under 3

Atomoxetine (Strattera)

 Recently introduced as treatment for ADHD

 Selective inhibitor of NA Reuptake

 Less abuse potential than PS, not classified as a controlled p ,
drug

 Metabolized by CYP2D6, therefore increased concentration 
( up to 5-fold) in slow metabolizers and in combo with 
2D6 inhibitors ( e.g., paroxetine, fluoxetine)
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Atomoxetine

 Should not be taken with MAOIs, narrow angle glaucoma

 Side effects: may increase BP and pulse with less than 2% 
orthostatic hypotension

 Other side effects: GI, fatigue, dizziness, mydriasis, mood 
swings

Alpha Adrenergic Agonists

 Clonidine and Guanfacine

 Post-synaptic α2A adrenergic agonist in prefrontal cortex 

 Improve NE mediated cognitive effects in the frontal lobe 

 Used in patients as adjuncts for sleep or when stimulants are 
contraindicated

 Targets Sxs of hyperactivity more

 R/o cardiac problems 

 Risk of Hypotention /excessive sedation

Drugs used in Substance abuse

Alcohol withdrawal:
 Benzos-Lorazepam-symptom triggered CIWA scale (Clinical 

Institute Withdrawal Assessment) preferred 

 Other Benzos used are Oxazepam ,Chlordiazepoxide and 
Diazepam

Relapse Prevention:
 Aversive conditioning-Disulfiram-Acetaldehyde Dehyrogenase 

Inhibitor

 Naltrexone-Opiate antagonist-Monitor LFTs

 Acamprosate-monitor Renal functions

Opiate W/D:
 Clonidine 

 Benzos

Agonist Therapy:
 Methadone Rx- oral
Structured environment and monitoring 
 Buprenorphine ( Suboxone)- s.l and parenteral
Less intense monitoring 
Buprenorphine is partial agonist and less addictive 
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Thank you

For questions, please contact 
Edwin Meresh, MD
emeresh@lumc.edu
708-216-3274. 


