
1

#60 - Drugs to Treat Anxiety Disorders
& Bipolar Affective Disorders

George Battaglia, Ph.D.
January 13, 2012

Treatment of Anxiety Disorders

• The long-term pharmacotherapy of primary anxiety disorders 
utilizes many of the SSRI drugs used for depression or the 5-HT1A

agonist buspirone.

• Initially, the symptoms need to be controlled by benzodiazepines 
until SSRIs or buspirone produce the time-dependent changes 
required for their therapeutic efficacy.

Buspirone (Buspar) for Anxiety Disorders

- a partial 5-HT1A agonist

- approved  for generalized anxiety disorder (GAD)

- also a D2 dopamine antagonist

- delayed therapeutic response, as observed for the SSRIs

- low bioavailability and questionable efficacy
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Buspirone Activation and Desensitization of 5-HT1A Receptors
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Time-dependent adaptations are required to achieve 
anxiolytic effects of  the SSRIs or Buspirone

(e.g. desensitization of 5-HT1A inhibitory autoreceptors on 5-HT neurons) 

Benzodiazepines in Treating Anxiety

Remember: Because the long-term preferential pharmacotherapy of anxiety 
disorders involves the use of SSRIs or other drugs that produce time-dependent 
adaptive changes in serotonin and other systems. (e.g., Buspirone, TCAs,  etc),
therapeutic efficacy for any of these drugs will not be achieved for weeks.  

Consequently, the benzodiazepines are often used in conjunction with these 
medications to alleviate anxiety in the short–term,
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The Site of Action of Benzodiazepines 
–the GABAA Receptor

From: Trevor and Katzung’s Pharmacology, Examination and Board review, 6th ed.,page 205 

Mechanism of Action of Benzodiazepines (BZs)

• Binding to Benzodiazepine Receptors (BZ1 & BZ2) located on subunits of 
the GABAA Receptor Complex

• Binding of  BZs increases the affinity of GABA for it’s binding site on the 
GABAA receptor  which increases the frequency of opening of chloride 
channels 

• Increased intracellular chloride hyperpolarizes the cells resulting in an 
overall inhibitory effect.  

Considerations in Choosing a Benzodiazepine as an Adjuct to Treat 
Anxiety Disorders

1. Rapidity of onset of action – not very rapid to avoid abuse potential (i.e. not 
triazolam or diazepam)

2. Duration of action – best to use intermediate or longer acting

(e.g. alprazolam, lorazepam or clonazapam)

3. The half-life of the drug and its route of metabolism – active metabolites, 
Phase I & II versus Phase II only BZs

4. The individual’s age and prior drug history
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Pharmacokinetic Considerations in using the Benzodiazepines
(* active metabolite)

Clonazepam

Pharmacokinetic considerations will be discussed in greater detail in the 
classes on sedative hypnotic drugs

FDA- Approved Indications for Anxiety

• Alprazolam – panic disorders

• Chlorazepate – (also for alcohol withdrawal)

• Chordiazepoxide - (also for alcohol withdrawal)

• Clonazepam (panic disorder, alcohol withdrawal, anticonvulsant)

• Diazepam (alcohol withdrawal, anticonvulsant & muscle relaxant)

Halazepam

• Lorazepam

• Oxazepam - (also for alcohol withdrawal)

Approved FDA Indications for SSRIs and other Drug 
Treatments for Anxiety

Panic Disorder : SSRIs - 1st line (fluoxetine, sertraline paroxetine and 
venlafaxine), Benzodiazepines: alprazolam (widely used but may 
cause rebound anxiety), clonazepam (longer acting)

Generalized anxiety disorder (GAD): only venlafaxine, paroxetine and escitalopram 
have been FDA approved for GAD,  other SSRI 
& TCAs may be effective; buspirone ( 5-HT1A
agonist),  benzodiazepines such as lorazepam or 
clonazepam

Social Anxiety Disorder : best treated with SSRIs or MAOIs, FDA has approved 
sertraline,paroxetine and venlafaxine (SNRI) for this disorder. 

the SNRI Duloxetine also may be effective
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Approved FDA Indications for SSRIs and other Drug 
Treatments for Anxiety

.  

Obsessive Compulsive Disorder (OCD): SSRIs (fluvoxamine, fluoxetine, sertraline and
paroxetine), the SNRI venlafaxine and the
TCA, clomipramine - drugs of choice for OCD

Post-tramatic stress disorder(PTSD): generally treated with SSRls (paroxetine and sertraline 
have FDA approval for PTSD);  adding an antipsychotic 
to the SSRIs may prove beneficial in some patients, 
MAOIs or TCAs make sometimes work for PTSD

Some Adverse Effects

Benzodiazepines; sedation, mental confusion, ataxia, antereograde 
amnesia, physical dependence and tolerance with 
chronic use, rebound anxiety and withdrawal 
symptoms upon abrupt discontinuation (these may 
include insomnia, irritability, nausea, twitching, 
tinnitus, parasthesias and delirium).

Buspirone: headache, dizziness and nausea

Fluvoxamine; same side effects as other SSRIs but inhibition of 
CYP1A2, 2C19 and 3A4 in addition to 2D6 provides 
for a greater extent interactions with other drugs 
using these metabolic pathways
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Treatment of Bipolar Disorder

What is Bipolar Disorder ?

Bipolar Disorder is a primary affective disorder (aka manic-depressive 
illness) that causes dramatic mood swings. 

- nearly 5.7 million adults have bipolar disorder

- a long-term disorder that usually develops in adolescence or early 
adulthood

- needs careful management throughout one’s lifetime

The pharmacotherapy of bipolar affective disorders is quite different from that 

for unipolar affective disorders.

The use of SSRIs alone are contraindicated.

SSRIs may trigger a manic reaction in bipolar patients misdiagnosed as 

having unipolar depression.
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(fig from Katzung & Trevor’s Pharmacology, Examination &
Board Rev. 7th ed., pp247)

Treatment Options for Bipolar Disorder

• Lithium – oldest effective treatment option

• Anticonvulsants (valproic acid, carbamazepine, lamotragine)

• Atypical Antipsychotics (risperidone, ziprasidone, olanzapine,quetiapine, 
aripiperzole)

• Combination Meds (Symbyax - olanzapine plus fluoxtine)

• Benzodiazepines (lorazepam, clonazepam, diazepam)

(*Gabapentin and topiramate have been used without proven efficacy or FDA approval)

Lithium in the Treatment of Bipolar Disorder

• first-line treatment to control for bipolar – the “Gold Standard”
(oldest mood stabilizing agent)

• proven effective in all phases of the illness

• devoid of autonomic blocking effects 

• devoid of activating or sedating effects

• prophalactic use of lithium can prevent both mania and 
depression  

• may take days to weeks to produce a full therapeutic effect 
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Mechanism of Action

• The exact mode of action of Lithium mediating its therapeutic efficacy is 
unclear. However, various pharmacological effects have been identified that 
may contribute to its overall efficacy. These include:

• effects on electrolytes and ion transport (due to similarity to Na+)

• effects on neurotransmitters and their release (e.g. increase effects of 5-HT, 
NE/DA turnover)

• effects on second messengers that mediate neurotransmitter action (most 
accepted mechanism for the therapeutic effects of lithium).

Effects on second messengers that mediate neurotransmitter action

Lithium inhibits enzymes involved in inositol recycling (inositol monophosphatase 
& inositol polyphosphate1-phosphatase)  resulting in depletion of substrate 
(PIP2) for IP3 and DAG production.

Additional Effects of lithium on intracellular messengers

- may uncouple receptors from their G-proteins

- may affect specific isoforms of PKC and alter G-protein function. In addition: 

Increasing evidence suggests a role for GSK-3 (glycogen synthase kinase-3) in the 
therapeutic effects of lithium;

1. GSK-3 regulates various proteins involved in structural, 
metabolic,signaling processes & transcription 

2.  Lithium inhibits GSK-3 at concentrations within its therapeutic range

3.  Most drugs used to treat bipolar disorder regulate GSK-3

4.  Activation of 5-HT1A receptors via agonists or antidepressants inhibit 
GSK-3
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Pharmacokinetics

- readily and appreciably absorbed from the GI tract
(peak levels in 0.5-2 hrs)

- no appreciable protein binding

- no metabolism, excretion is entirely in urine

- Li+ has a narrow therapeutic window (0.9-1.4meq/L). 

- Toxic effects are seen with plasma levels > 1.4 meqlL

Some Adverse Effects of  Lithium

- Slurred speech, ataxia, fine tremors

- Excessive thirst and urination, Renal toxicity

- Edema

- Inhibition of thyroid hormone secretion

- Altered lithium levels during pregnancy and delivery

- lithium toxicity in newborns (lethargy, cyanosis poor 
suck & Moro reflexes, cardiac  abnormalities)

Other Considerations in using Lithium

• As Li+ is excreted unchanged by the kidneys, patients with renal 
impairment and the elderly require dosage adjustment.

• Lithium also can be used to enhance the efficacy of antidepressant agents 

for the treatment of unipolar depression
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B. Anticonvulsants Used to Treat Bipolar Disorder

• Valproic acid (Depakene): -the active form of the drug is thought to be the 
valproate ion (fully ionized at body pH)

• Carbamazepine (Tegretol): oldest agent, can be used alone or in combination 
with lithium in refractory patients 

• Lamotrigine (Lamictal): approved in 2003 for the treatment of bipolar 
disorder

Valproic Acid to Treat Bipolar Disorder 
(Valproic Acid/Sodium Valproate (Depakene/Depakote)

Mechanisms:

• may  facilitate GABA synthesis and block its reuptake, resulting in higher 
levels of GABA in brain

• reduces sodium conductance and may increase potassium conductance (at 
high conc.)

• blocks sustained high frequency neuronal firing rates (antiepileptogenic 
effect)

*ultimate therapeutic mechanism(s) of action still unclear

Valproic Acid to Treat Bipolar Disorder
(Valproic Acid/Sodium Valproate (Depakene/Depakote)

Pharmacokinetics:

- highly protein bound (90%); displaces protein bound phenytoin resulting 
in an increase in  phenytoin free fraction and potential toxicity

- inhibits metabolism of the anticonvulsants phenytoin, phenobarbital and 
carbamazepine (toxic levels of these agents thus can be reached)
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Valproic Acid/Sodium Valproate

Side Effects
- may  nausea, vomiting (can avoid by taking w/food)

- weight gain

- abdominal pain and heartburn

- fine tremor, increased appetite & weight gain, hair loss

- hepatoxicity (may be severe)

- teratogenic

- some reports of blood dyscrasias (agranulocytosis)

Carbamazepine (Tegretol) to Treat Bipolar Disorder

Mechanisms:

• reduces sodium and potassium conductance 
• inhibits the reuptake and release of norepinephrine, decreases dopmine turnover
• adenosine receptor agonist (caffeine is and adenosine receptor antagonist)

ultimate therapeutic mechanism(s) of action still unclear

Pharmacokinetics
- medium protein binding (70-80%)
- induction of microsomal enzymes that may increase the metabolism of other 

drugs (major inducer of CYP 1A2, 2B6, 2C8/9,19 & 3A4 ) such as oral 
contraceptives, methadone and antipsychotics. 

Carbamazepine (Tegretol®)

Side Effects

- GI reactions (gastric distress, diarrhea, etc)

- rashes or other dermatological conditions

- ataxia, other neurological reactions

- rare, but serious & sometimes fatal blood dyscrasias (bone marrow suppression)

• **Overdose presents a major medical emergency (managed like overdoses of the 
tricyclic antidepressant)

• FDA ALERT (12/12/07) – dangerous and even fatal skin reactions (Stevens Johnson 
syndrome & toxic epidermal necrolysis) can be cause by carbamazepine therapy; 
significantly more common patients with a particular human leukcyte antigen (HLA) 
allele that occurs almost exclusively in individuals of Asian ancestry.
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Notice some structural similarity of some anticonvulsants to GABA 

Lamotrigine (Lamacital)
An anticonvulsant  approved in 2003 for the treatment of bipolar disorder:

- chemically unrelated to any other anticonvulsant or mood regulating medication.

- effective in about two-thirds of people with bipolar mood disorders that have not    
responded to lithium or other mood-stabilizers

- successful in controlling rapid cycling and mixed bipolar states in people who have not 
received adequate relief from lithium, carbamazepine and/or valproate

- has significantly more antidepressant potency than either carbamazepine or  valproate

- may inhibit glutamine transmission in brain

Side Effect Profile of Lamotragine

relatively benign side-effect profile that includes:

- dizziness & headache

- double vision & blurred vision

- unsteadiness

- sleepiness

- rash

- vomiting 
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Other Adverse Effects/Interactions of Lamotragine:

- higher rate of birth defects (cleft lip or palete) 

- alcohol may increase the severity of the side-effects of lamotrigine

- oral contraceptives can lower the plasma level of lamotrigine by up to 50%

- carbamazepine induced enzymes can facilitate the metabolism of 
lamotrigine

- valproate has the ability to double plasma levels of lamotrigine

C.  Atypical Antipsychotics Used  to Treat Bipolar  Disorder

• Risperidone (Risperidal)

• Ziprasadone (Geodon)

• Olanzapine (Zyprexa) 

• Quetiapine (Seroquel )

• Aripipazole (Abilify) 

• Symbyax – a combination medication of olanzapine & fluoxetine approved 
for the treatment of bipolar disorder   

Risperidone (Risperidal)

- approved in 2003 by the FDA for the treatment of the mixed and 

manic states associated with bipolor disorder

Mechanism of Action

- antagonist at D2 dopamine and 5-HT2 serotonin receptors as well, as 

5-HT7 receptors

Side Effects:

- Common: drowsiness & fatigue, increased appetite, anxiety, heartburn, 
akathesia, insomnia, low blood pressure, muscle stiffness & pain, minimal 
to marked weight gain.
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Ziprasadone (Geodon)

Side Effects:
– upset stomach
– constipation or diarrhea
– feeling dizzy
– rash
– restlessness
– tremor or shuffling
– tired or sleepy

• Drug Interactions:

- carbamazepine (Tegretol.) can reduce the effectiveness of ziprasadone

- no reported interaction problems between ziprasidone and lithium or oral 
contraceptives

Olanzapine (Zyprexa)

- approved for the treatment of Bipolar Disorder

Common side effects:

sleepiness, dizziness & dry mouth

Drug Interactions
Carbamazepine may increase the metabolism of olanzapine thus 
making it less effective 

Quetiapine (Seroquel )

initial indication in 2004 to treat the manic phase of bipolar disorder either alone 
or as an adjunct to lithium or divalproex; 2006, FDA approval to treat Bipolar 
Disorder

Mechanism of Action

Antagonist actions at:

- D1& D2 dopamine receptors 

- alpha1-adrenoreceptors 

- 5-HT1A & 5-HT2 serotonin receptors 

- H1-histamine receptors (thought to mediate its sedative properties) 
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Quetiapine (Seroquel )

Side Effects:
• Common: dry mouth, sedation (most common), sleepiness and constipation 

• Less common: abnormal liver tests, dizziness, upset stomach, risk of 
development of tardive dyskinesia with prolonged use 

• Rare – serious and life-threatening development of the neuroleptic 
malignant syndrome (NMS)

Neuroleptic Malignant Syndrome:
• - Clinical manifestations of NMS are hyperpyrexia, muscle rigidity, altered 

mental status, and evidence of autonomic instability (irregular pulse or 
blood pressure, tachycardia, diaphoresis, and cardiac dysrhythmia).

Symbyax – a combination medication of olanzapine & fluoxetine; approved for 
the treatment of bipolar disorder

Side Effects:  

Dizziness, drowsiness, diarrhea, dry mouth, constipation, increased appetite, 

weight gain or trouble sleeping

- may also cause significant weight gain and a rise in your blood cholesterol or 
triglyceride levels

Drug Interactions

- serious (possibly fatal) interactions may occur with pimozide, sibutramine, 
thioridazine and if used concurently, or if < 5 weeks after Symbyax is discontinued 

- MAO inhibitors should be stopped at least 2 weeks prior to Symbyax or not started    
until 5 weeks after Symbyax 

Aripipazole (Abilify)

Mechanism of action slightly different from other atypical antipsychotics 

(e.g. olanzapine, quetiapine, ziprasidone):

- partial agonist of D2 dopamine and 5-HT1A serotonin receptors 

– retaining its  5-HT2 antagonist properties

- moderate affinity for histamine and alpha adrenergic receptors,

- no appreciable anticholinergic effects.
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Aripipazole (Abilify)

Pharmacokinetic
• good bioavailability (90%)
• metabolized by CYP 34A and 2D6 , thus:
• plasma concentrations of aripipazole may be increased by 

fluoxetine or paroxetine and decreased by carbamazepine

Side Effects
Common: akathesia, headache, unusual tiredness or weakness, nausea, 
constipation, trouble sleeping, restlessness and blurred vision, 

Rare: neuroleptic malignant syndrome (NMS)

Neuroleptic Malignant Syndrome(NMS):
- Clinical manifestations of NMS are:  hyperpyrexia, muscle rigidity, altered mental 
status and evidence of autonomic instability (irregular pulse or blood pressure, 
tachycardia,diaphoresis, and cardiac dysrhythmia).

“That’s all folks”
(till the Clinical Cases)

For any questions,  please contact me via email (gbattag@lumc.edu) 
or phone (65680) or stop by my office

to chat (Rm 3620 Bldg 102)


