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OBJECTIVES

For Pharmacists:
* Review treatment guidelines for the management of bipolar disorder (BD)

e Qutline the mechanisms of action of the various antidepressant, anticonvulsant, antipsychotic and
mood stabilizer drug classes utilized as bipolar disorder therapy

* Describe limitations of using specific bipolar disorder medications including drug-drug interactions and
adverse drug reactions

For Technicians:
e List brand and generic names of medications used for the treatment of bipolar disorder
* Review available medications and classes used as therapy for bipolar disorder

* |dentify which medications used for bipolar disorder are hazardous drugs



DEFINITIONS

* Mania: Abnormally elevated mood or irritability and related symptoms with severe functional
impairment requiring hospitalization or psychotic symptoms for >7 days

 Hypomania: Abnormally elevated mood or irritability and related symptoms for >4 days, not associated
with functional impairment or hospitalization

 Major depression: >2 weeks of intense sadness or loss of interests with symptoms of fatigue, insomnia,
psychomotor agitation/retardation, weight gain/loss, cognitive dysfunction, feelings of worthlessness, SI

* Bipolar | disorder: At least one manic or mixed episode with or without depression

* Bipolarll disorder: At least one episode of hypomania and at least one episode of major depression

* Rapid cycling: >4 episodes of illness per year




ETIOLOGY



THEORIZED ETIOLOGY

 Hereditary

* Psychosocial

Associated Psychosocial Predictors

Mania Symptoms

Manic-defense model
Goal engagement

Life events involving sleep
deprivation

Depressive Symptoms

Stressful/negative life events
Low social support
Familial negative expressed emotion

Low self-esteem




llIness-induced

CNS disorders (brain tumors, stroke,

TBI, etc.)

Infections (encephalitis, sepsis, HIV)

Electrolyte or metabolic abnormality
(Ca%* or Na* fluctuations,

hypo/hyperglycemia)

Induced Mania

Drug-induced Treatment-induced

Drug intoxication (EtOH, cocaine, LSD, <« Bright light therapy
PCP, MJ) * Deep brain stimulation
Drug withdrawal (EtOH, BZD, opiates) * Sleep deprivation
Antidepressants

Steroids

Thyroid replacements

OTC weight loss supplements

(Ephedra, pseudoephedrine)

Herbal products (St. Johns Wort)




THEORIZED NEUROTRANSMITTER ETIOLOGY

* Initially thought mood disorders explained by absolute levels of NTs either too high or too low
* Changes in receptor sensitivity more likely responsible for stabilization than shift in NT level

» Believed dysregulation in DA and 5-HT interacts with other NT systems (GABA and Substance P) to
produce mood disorders; unclear if changes in NE levels are product or cause of mood disorders

WEQIE Depression
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MOOD STABILIZERS = LITHIUM

 Brand name: Lithobid

* Mechanism of action (MOA): unknown; thought to alter cation transport across cell membranes in nerve
and muscle cells, influence reuptake of 5-HT and NE, and inhibit systems involving phosphatidylinositol
cycle

» Adverse drug reactions (ADR): polyuria, polydipsia, weight gain, cognitive problems, tremor, sedation or
lethargy, impaired coordination, gastrointestinal distress, leukocytosis, ache, edema

* Some patients on long-term treatment (>10 years) display kidney changes; some reports of renal insufficiency
» Toxic effects may be seen in levels >1.5 mEg/L; life-threatening side effects in levels >2 mEq/L
e Drug-drug interactions (DDI):
* Increased Li* levels: NSAIDs, ACE-I/ARBs, thiazide diuretics
* Decreased Li* levels: loop diuretics, mannitol, methylxanthines

* Increased risk of serotonin syndrome: MAOIs, linezolid, methylene blue



INITIATING LITHIUM AND DOSING

* Obtain weight/BMI, blood urea nitrogen (BUN), serum creatinine, eGFR, electrolytes, thyroid function,
CBC

* ECG in patients >40 years old or with cardiovascular disease/risk factors for cardiovascular disease

* Pregnancy test in women of childbearing age

e Start with low divided doses <300 mg TID

» Titrate dose up according to response and tolerability (usually to serum concentration of 0.5-1.2 mEqg/L)
e Of note: maintenance level may vary between patients

* Check lithium level after each dose increase (steady-state levels likely reached ~5 days after dose
adjustment)

* When discontinuing lithium, reduce dose gradually over >4 weeks, preferably up to 3 months



LITHIUM MONITORING

e Plasma lithium level every 3 months for first year

* Every 6 months after one year, or every 3 months in certain populations (elderly, taking medications that
interact with lithium, risk of impaired renal or thyroid function, elevated calcium levels, poor adherence)

* Goal level acute mania = 0.8-1.2 mEq/L (0.8-1.2 mmol/L); goal level maintenance = 0.6-1 mEg/L (0.6-1 mmol/L)
e Renal function

e Test BUN, eGFR, serum creatinine every 2-3 months for first 6 months of treatment, then every 6-12 months
afterward in stable patients or whenever clinical status changes

e Thyroid function

* Test once or twice within first 6 months of treatment, then check every 6-12 months in stable patients or
clinical status change



ANTIEPILEPTICS — VALPROATE/VALPROIC ACID/DIVALPROEX

* Brand name: Depakote

* MOA: increases GABA availability or may enhance/mimic GABA at postsynaptic receptor sites; blocks
sodium channels, suppressing repetitive neuronal firing

* ADR: gastrointestinal distress, hepatic transaminase elevations, osteoporosis, tremor, sedation,
leukopenia and thrombocytopenia (reversible), hair loss, increased appetite, weight gain

* Teratogenic; unclear association of risk for polycystic ovarian syndrome in female patients
* Rare ADR include irreversible hepatic failure, hemorrhagic pancreatitis, agranulocytosis

* DDI: many DDIs, lamotrigine (inhibits lamotrigine metabolism), highly protein-bound drugs

* HAZARDOUS MEDICATION



ANTIEPILEPTICS — VALPROATE/VALPROIC ACID/DIVALPROEX

 Initiating valproic acid (VA)
Measure weight/BMI, CBC, LFTs

Not for girls or women of childbearing potential (could cause fetal malformation and adverse
neurodevelopmental outcomes)

* Monitoring

No need to routinely measure plasma valproate levels unless evidence of ineffectiveness, poor adherence,
toxicity, or initiation of another medication that could change VA metabolism

Measure weight/BMI, CBC, LFTs every 6 months



DOSING OF VALPROATE/VALPROIC ACID/DIVALPROEX

* For hospitalized patients with acute mania, initial dosing of 20-30 mg/kg/day
* Obtain valproate level and adjust dose to achieve serum total VA level 50-125 mcg/mL

* For outpatients, elderly, hypomania/euthymia, start at 250 mg TID
» Titrate dose up by 250-500 mg/day every few days depending on clinical response and tolerability
* Max daily dose 60 mg/kg/day

* When stopping VA, reduce dose gradually over 24 weeks



ANTIEPILEPTICS — LAMOTRIGINE

* Brand name: Lamictal, Subvenite
 MOA: inhibits release of glutamate and inhibits sodium channels to stabilize neuronal membranes

* ADR: headache, nausea, infection, xerostomia, serious skin rash (Steven-Johnson syndrome or toxic
epidermal necrolysis)

* DDI: many DDI, VA (decreases lamotrigine metabolism), carbamazepine (increases lamotrigine
metabolism), estrogen-containing products (may reduce lamotrigine levels)

* Initiating lamotrigine
 CBC, urea, electrolytes, LFTs
* Monitoring

* No need of routine plasma level monitoring unless evidence of ineffectiveness, poor adherence, or toxicity



LAMOTRIGINE DOSING

* Initiate lamotrigine at 25 mg daily for the first 2 weeks, then at 50 mg for weeks 3-4
» After week 4, increase by 50 mg/week as clinically indicated

* If receiving concomitant VA, initiate half the normal lamotrigine dose (12.5 mg daily or 25 mg every
other day for 2 weeks, then 25 mg daily for weeks 3-4)

* |f receiving concurrent carbamazepine, double lamotrigine dose

* When stopping lamotrigine, reduce dose gradually over 24 weeks



ANTIEPILEPTICS — CARBAMAZEPINE

* Brand name: Carbatrol, Epitol, Equetro, Tegretol

 MOA: not fully understood; may limit influx of sodium ions across cell membrane, decreasing neuronal
firing

* ADR: fatigue, nausea, neurological symptoms (diplopia, blurred vision, ataxia), skin rash, leukopenia, liver
enzyme elevations, thrombocytopenia, hyponatremia, hypo-osmolality

* Rarely causes agranulocytosis, aplastic anemia, life-threatening thrombocytopenia, hepatic failure, Stevens-
Johnson syndrome, pancreatitis, renal failure

* Teratogenic
 DDI: MANY DDI (CYP3A4 inducer), VA and lamotrigine (increases metabolism of these antiepileptics)

* Increased levels of carbamazepine: acetazolamide, macrolides, isoniazid, metronidazole, verapamil, diltiazem,
cimetidine

e Special considerations:
* HAZARDOUS MEDICATION
e Autoinducer (induces its own metabolism)

» Test patients of Asian descent for HLA-B*1502; if positive, associated with 10-fold increased risk of developing
SJS/TEN and carbamazepine should be avoided



ANTIEPILEPTICS — CARBAMAZEPINE

* Initiating carbamazepine

e Obtain CBC with differential and platelet count, liver profile (LDH, bilirubin, alkaline phosphatase), renal
function tests, serum electrolytes

* Monitoring
* Obtain CBC, platelet, LFTs every 2 weeks during first 2 months of carbamazepine therapy

e |If tests remain normal and no symptoms of bone marrow suppression or hepatitis occur, CBCs and LFTs
obtained at least every 3 months after first 2 months of therapy



CARBAMAZEPINE DOSING

* |nitiate carbamazepine 200-600 mg daily in 3-4 divided doses

* In hospitalized patients with acute mania, dose may be increased by 200 mg/day up to 800-1000
mg/day depending on tolerability with slower increases thereafter

* |n outpatients, dose adjustments should be slower to minimize ADR
* Maintenance dosages usually ~1000 mg/day; may range from 200-1600 mg daily

» Levels established for treating epilepsy/seizure disorders (serum levels 4-12 mcg/mL) are applied
generally to patients with BD

e Use trough levels (drawn prior to morning dose) 5 days after dose change



ANTIEPILEPTICS — OXCARBAZEPINE

* Brand name: Oxtellar, Trileptal

 MOA: not fully understood; blocks sodium channels, stabilizing hyperexcited neurons and decreasing
neuronal firing; increases potassium conductance and modulates calcium channels

 ADR: hyponatremia, gastrointestinal disturbances, neurological disturbances (ataxia, dizziness, fatigue,
headache, diplopia/visual disturbance)

* Rarely causes agranulocytosis, aplastic anemia, life-threatening thrombocytopenia, Stevens-Johnson syndrome,
pancreatitis, renal failure

* Teratogenic

* DDI: certain antivirals, hormonal contraceptives (may decrease concentrations of contraceptives),
lamotrigine (increased risk of arrhythmia)

e Special considerations:
* HAZARDOUS MEDICATION

* Test patients of Asian descent for HLA-B*1502; if positive, associated with 10-fold increased risk of developing
SJS/TEN and oxcarbazepine should be avoided

* No label or off-label dosing recommendations for use in BD



ANTIPSYCHOTICS

* First Generation — blocks postsynaptic dopaminergic receptors in the brain

* Haloperidol (Haldol)

* Second Generation — antagonism of dopamine (DA), serotonin (5-HT), histamine, and alpha-adrenergic
receptors

* Olanzapine (Zyprexa)

* Quetiapine (Seroquel)

* Risperidone (Perseris, Risperdal)
*  HAZARDOUS MEDICATION

* Aripiprazole (Abilify)

e Ziprasidone (Geodon)
*  HAZARDOUS MEDICATION

* Clozapine (Clozaril, Versacloz)



Dosing and Relative Side Effects of Second-Generation Antipsychotic Agents for the
Treatment of Acute Mania or Mixed Episodes
Weight Gain,

Glucose, Lipid
Abnormalities

Typical Dose
Range

QTc Sedation and | Anticholinergic
Prolongation Hypotension Effects

Medication Initial Dosing

Aripiprazole
Risperidone 2-8
Olanzapine 10-30

Quetiapine 300-800

Ziprasidone 80 120-200

0 = No risk or rarely causes side effects at therapeutic dose

+ = Mild or occaisionally causes side effects at therapeutic dose
++ = Sometimes causes side effects at therapeutic dose

+++ = Frequently causes side effects at therapeutic dose

Of note: Lower starting doses may be indicated for outpatients, elderly patients, or patients taking other medications with potential
drug-drug interactions

Adapted from the American Psychiatric Association, 2002.1




Key Cytochrome P-450 Enzymes Involved in the Metabolism of Second-Generation Antipsychotics

Second-Generation Key Metabolizing Cytochrome
Antipsychotic P-450 Enzymes

CYP2D6

Aripiprazole CYP3A4

CYP2D6

Risperidone CYP3A4

Olanzapine CYP1A2

CYP2D6

Quetiapine CYP3A4

CYP3A4

Ziprasidone CYP1A2

Adapted from Psychopharmacology Bulletin, 2007.2

Drugs/Substances Potentially Leading to Clinically Relevant
Metaholic Interactions llnon Coadministration

Inducers

Carbamazepine, rifampin

Carbamazepine, rifampin

Carbamazepine, smoking,
omeprazole

Thioridazine, phenytoin,
rifampin

Carbamazepine

Inhibitors

Ketoconazole, grapefruit juice,
fluoxetine, erythromycin

Fluoxetine, paroxetine,
thioridazine, reboxetine,
grapefruit juice, fluvoxamine,
ketoconazole, erythromycin

Caffeine, fluvoxamine,
ciprofloxacin, norfloxacin,
fluoxetine, methotrimeprazine,
nortriptyline

Divalproex, ketoconazole,
cimetidine, fluoxetine,
grapefruit juice, protease
inhibitors, erythromycin,
nefazadone

Ketoconazole, grapefruit juice




ANTIDEPRESSANTS — FLUOXETINE

* Brand name: Prozac
 MOA: inhibits neuronal serotonin reuptake

 ADR: decreased libido, gastrointestinal disturbances (anorexia, diarrhea, nausea, xerostomia), anxiety,
drowsiness, headache, insomnia, tremor, pharyngitis

* Risk of bleeding, bone fractures in elderly patients, hyponatremia, acute angle-closure glaucoma, serotonin
syndrome, suicidal ideation (SI)

* DDI: linezolid, doxorubicin, methylene blue, MAOIs, selegiline, aripiprazole, NSAIDs, etc.

e Dosing: initiate with 20 mg once daily in combination with a second-generation antipsychotic
(preferably olanzapine) or antimanic; increase dose by 10-20 mg every 1-7 days

* Of note: may precipitate mixed/manic episodes in patients with BD when used as monotherapy



GUIDELINE-BASED TREATMENT OF
BIPOLAR DISORDER

American Psychiatric Association (APA) Practice Guideline for the Treatment of Patients with Bipolar Disorder, 2" Edition
(guideline watch updated 2005)

National Institute for Health and Care Excellence (NICE) Bipolar Disorder: Assessment and Management Clinical Guideline (last
updated 2020)



ACUTE TREATMENT OF MANIC OR MIXED EPISODES (2005 APA GUIDELINES)

Not Receivine Treatment for BD Receiving Treatment for BD No Improvement Within 10-14 Days
& (Breakthrough Episode) of Optimized Treatment

Add another 15t line medication

Severe episode: initiate lithium (Li*)
or valproate (VA) combined with
antipsychotic

Less severe episode: monotherapy
Li*, VA, or antipsychotic (olanzapine)

Short-term adjunct BZD may help
Mixed episodes: VA > Li*
Alternatives to Li* or VA:
carbamazepine or oxcarbazepine
Alternatives to antipsychotics:
ziprasidone or quetiapine
Antidepressants should be
tapered/discontinued if possible
Combined psychosocial- and
pharmaco-therapies

If psychosis during episode, use
antipsychotic

Optimize medication dose

Serum levels within therapeutic
range

Introduce or resume
antipsychotic

Short-term BZD adjunct if
severely ill/agitated

Add antipsychotic if not already
done

Change from one antipsychotic to
another

Clozapine may be effective in
refractory illness
Electroconvulsive therapy (ECT)
considered if treatment-resistant,
if patient prefers ECT, mixed
episodes, severe mania during
pregnancy, psychosis during
episode




ACUTE TREATMENT OF DEPRESSIVE EPISODES (2005 APA GUIDELINES)

Receiving Treatment for BD No Improvement After Optimized

Not Receiving Treatment for BD (Breakthrough Episode) Treatment

Initiate lamotrigine, Li¥, Optimize medication dose Add lamotrigine, venlafaxine, or

olanzapine/fluoxetine, quetiapine e Serum levels within therapeutic paroxetine

e Alternative for severe episode: Lit range e Alternatives include adding
and an antidepressant another antidepressant
Antidepressant monotherapy Psychotic features may require

NOT recommended adjunct antipsychotic medication
ECT considered for those with Some evidence may point to

life-threatening inanition, SI, efficacy for antipsychotic meds in
psychosis, or severe depression nonpsychotic bipolar depression
during pregnancy (esp. olanzapine, guetiapine)
Interpersonal therapy and Consider ECT for treatment-
cognitive behavior therapy (CBT) resistant severe depression,

may be useful w/ psychotic features, catatonic
pharmacotherapy features




TREATMENT OF RAPID CYCLING (2005 APA GUIDELINES)

» Identify/treat conditions (hypothyroidism) or drug/alcohol use that could contribute
* Taper medications (antidepressants) that could contribute if possible
* For initial therapy, include lithium or valproate

* Lamotrigine is an alternative

 Combinations of medications may be required (combining two of the above agents or one of them in addition
to an antipsychotic)



MAINTENANCE TREATMENT (2005 APA GUIDELINES)

Recommended following a manic or depressive episode
Initial treatment options include Li* or valproate
e Alternatives include lamotrigine, carbamazepine, oxcarbazepine

If one of the above leads to remission of manic or depressive episode, treatment should still be
continued

* Therapy with second-generation antipsychotic may be considered as adjunct with mood stabilizer
Maintenance ECT considered if patient previously responded to ECT during acute episode

If failure to respond to initial treatment option(s), add another maintenance medication, second-
generation antipsychotic, or an antidepressant



PHARMACOLOGIC INTERVENTIONS FOR MANIA/HYPOMANIA (2014 NICE G

No improvement
15t antipsychotic poorly on max dose LR
tolerated/ineffective at

max dose

Of note:

* Within 4 weeks of resolution of
symptoms, discuss with patient
whether to continue treatment for

mania or start long-term treatment

Alternative antipsychotic

| not effective at max dose

~ .+ Ifdecides to continue treatment of

. mania, offer it for further 3-6 months
u t‘hen review again

! |
q /



Of note: Within 4 weeks of resolution of symptoms, discuss with patient whether to

Max dose L\;albl’roate 08
ineffective

Max dose of lithium still
inadequate

No response to fluoxetine
w/ olanzapine or
guetiapine alone

continue treatment for depression or start long-term treatment

If decides to continue treatment of depression, offer it for further 3-6 months then review again

[ | iI I’v ;{ ;‘1



PHARMACOLOGICAL INTERVENTION FOR LONG-TERM
BD TREATMENT (2014 NICE GUIDELINES)

* Long-term treatment is to prevent relapse

* Must consider drugs that have been effective thus far in mania or depression

* Discuss with patient if they prefer to continue current treatment or switch to lithium
e Lithiumis first-line

* Most effective long-term treatment for BD

e If lithium ineffective, consider adding valproate

« If lithium poorly tolerated or not suitable, consider valproate or olanzapine instead (or quetiapine if it helped
with a previous acute episode)



GUIDELINE UPDATES

 MHRA advice on valproate:
* Must not be used in girls and women of childbearing potential
* Risk of malformations and developmental abnormalities in babies

* Use only if other options are unsuitable and pregnancy prevention programme is used
* Pregnancy prevention programme includes:
* Assessment for potential of becoming pregnant

* Pregnhancy tests

Counselling patients about risk of valproate treatment

Explaining need for effective contraception throughout treatment

Regular (at least annual) reviews of treatment by a specialist

Completion of a risk acknowledgement form

* Amended in NICE guidelines February 2020



LEARNING ASSESSMENT — QUESTION 1

Which organization updated their guidelines on bipolar disorder with the recommendation of valproate
use in line with the MHRA guidance on valproate use in women and girls in February 20207?

The American Psychiatric Association (APA)
The National Institute for Health and Care Excellence (NICE)
The World Health Organization (WHO)

Sl

The International Society of Psychiatric Practitioners



LEARNING ASSESSMENT — QUESTION 1

Which organization updated their guidelines on bipolar disorder with the recommendation of valproate
use in line with the MHRA guidance on valproate use in women and girls in February 20207?

The American Psychiatric Association (APA)

The National Institute for Health and Care Excellence (NICE)
The World Health Organization (WHO)
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The International Society of Psychiatric Practitioners



LEARNING ASSESSMENT — QUESTION 2

Carbamazepine’s mechanism(s) of action includes which of the following?

Serotonin receptor antagonism
Dopamine receptor antagonism

Not fully understood; may limit influx of sodium ions across cell membrane, decreasing neuronal firing

o/ I R

None of the above



LEARNING ASSESSMENT — QUESTION 2

Carbamazepine’s mechanism(s) of action includes which of the following?

Serotonin receptor antagonism
Dopamine receptor antagonism

Not fully understood; may limit influx of sodium ions across cell membrane, decreasing neuronal firing
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None of the above



LEARNING ASSESSMENT — QUESTION 3

Which medication used for bipolar disorder is associated with Stevens-Johnson syndrome (SJS) if initiated
at higher doses with no titration schedule?

Lamotrigine
Lithium

Aripiprazole

Sl

Olanzapine



LEARNING ASSESSMENT — QUESTION 3

Which medication used for bipolar disorder is associated with Stevens-Johnson syndrome (SJS) if initiated
at higher doses with no titration schedule?

Lamotrigine
Lithium

Aripiprazole
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Olanzapine



LEARNING ASSESSMENT — QUESTION 4

A brand name for valproic acid or one of its derivatives is

Lamictal
Depakote
Tegretol

. Abilify

Ofo @ >
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Tegretol
Abilify

) @I



LEARNING ASSESSMENT — QUESTION 5

Lithium is classified as which kind of medication?

Antidepressant
Anticonvulsant

Mood stabilizer

Ofo @ >

. Antipsychotic
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Lithium is classified as which kind of medication?

Antidepressant
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Antipsychotic



LEARNING ASSESSMENT — QUESTION 6

Which of the following medications are considered hazardous drugs?

Valproic acid
Carbamazepine

Lithium

Slo = -

Options A and B
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