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STATEMENT OF NEED

As bipolar disorder has been better recognized in the past decade, so have patients who do not respond to standard
pharmacotherapies. These patients often challenge psychiatrists, who must consider medications in an off-label use to
effectively treat these patients. Of the several drug classes which have proven useful in treating these patients, calcium
channel blockers are an ongoing area of interest. Clinicians learning more about the calcium channel blockers and their
role in the treatment of bipolar disorder will be more capable in their approach to the patient with resistant illness.

LEARNING OBJECTIVES AND TARGET AUDIENCE

This monograph Bipolar Disorder: an overview of current treatment with a focus on the role of calcium

channel blockers is designed for physicians.

After completing this continuing education program, the participants should be able to:

* Describe the standard treatment modalities that are commonly used in the treatment of bipolar disorder
* Describe examples of treatment with various medications in off-label use that can be

therapeutic in individuals with resistant illness

* Explain the role of calcium channel blockers in the treatment of resistant cases of bipolar disorder
* Give examples of treatment regiments using calcium channel blockers that may be useful in

resistant cases of bipolar disorder.

Postgraduate Institute for Medicine has a conflict of interest policy that requires course faculty to disclose any real or
apparent commercial financial affiliations related to the content of their presentations/materials. It is not assumed that
these financial interests or affiliations will have an adverse impact of faculty presentations; they are simply noted here to

fully inform participants.
Moderator:  Steven A. Weisblatt, MD

Associate Professor of Clinical Psychiatry
Albert Einstein College of Medicine, Bronx, NY

Grants/Research Support from Bayer Pharmaceuticals,
and Speaker's Bureau for Abott Laboratories.

Steven L. Dubovsky, MD

Professor of Psychiatry and Medicine

Interim Chairman, Department of Psychiatry

University of Colorado Health Sciences Center, Denver, CO

Grants/Research Support from Eli Lilly and Co., Pfizer, and Parke-Davis.

Paul J. Goodnick, MD, FABPN, FAPA,

Professor of Psychiatry and Behavioral Sciences
Director, Mood Disorder Program

Certified Psychopharmacology ASCP

University of Miami School of Medicine, Miami, FL

No relationship with any commercial entity disclosed.

P. J. Pazzaglia, MD

Assaciate Professor

Department of Psychiatry

University of Texas Medical School - Houston, Houston, TX

No relationship with any commercial entity disclosed.

Robert M. Post, MD

Chief, Biological Psychiatry Branch
National Institute of Mental Health
National Institutes of Health, Bethesda, MD

Consultant for Eli Lilly and Co., Parke-Davis, Glaxo Wellcome,
Bayer Corporation, and Janssen Pharmaceutical.

Postgraduate Institute for Medicine does not view the existence of these relationships to imply bias or that the value
of the material is decreased. The content of this CME activity was planned to be balanced, objective, and scientifically
rigorous. Occasionally, authors may express opinions that represent their own viewpoint. Conclusions drawn by
participants should be derived from objective analysis of scientific data.

This monograph is based on a roundtable panel discussion.



L CERIDEMIOLOGY ... st s s o e o toms s sams oy s don tomm comssemaneamioct B
BABIE .o ohsosnimssonts ams e s s RS 4SS SRR TS AOS H53 SR o A s B A e S e e 4
CENDER, . B0, oo v ot e Roersor i o s s i D D e e | 5

II. SPECTRUM OF ILLNESS ..........ooooioreneseiissessesesessessesssssesssssssssssssesssssssssssssssssssnssssssesessens 5
NATURAL RISTORY ANDCOURSE . .iiicviimaiicnsmssinissionsvominssasssisssssisisiasssesihsstbinastspmsnsrens 6
SUBTYPES OB ILLNESS «..c.ucuaiiivissimanaiaimssicsossiossioboransisosssiaestissamsntein st Tu st b oAt 6

III. TREATMENT MODALITIES ...........ooooiiiimimieiimieiessemaessessesaesassesssssessssssssssssessssssesssessessessesssenes 8
=GR L e e e R e B o o comea o e o o ey i 8
VALPROATE <.c.civciincaniiaiiiniveathss s s vssuissessesiias i s s no s s s asos e ot spas pom sy posf Vi ot e nias) 9
CARBAMAZERINE :...cnuinicsnsiiamsmmmsausas siansinvareiassvstissionsasinsssioisanisnmihisnienss sansyassonssdnss 10

ELECTROCONVULSIVE THERAPY ..c.oiiiiiiiiierieneeeessessassaessesssessessesasesssssenssessensensenssssssnssnes 11
COMPARISON OF LITHIUM, CARBAMAZEPINE, AND VALPROATE........cccccvevivreiviresnnnn. 11
NEED FORMONITORING < o sime8shianansassomasinssmasssssimsssssavsaissssssisessisoasistsrisssssessianiancs 1

IV. NONSTANDARD TREATMENTS.........ccoooiiiiomierenieeeeesisiess e saesssesse s sssessssssssesesssessssesans 13
LAMOTRIGINE -icstisiomiseisommsmsssseontyromtnsmconssoasssiot Saraasnsessensssssesnsnaasotss toss snzasosssssgnast 13
GABARENTIN:. i coatian i st o e e i i i e e o nne SN om R s a0 d o ot et FiaR da S ne e Eoa S i as 13
TOPRIRAMATE. ... c..oosianmsnsisssonsssasasmsaossisbmmonionssssssisses s s somissesasoiinit dosssssiosseasssamissistosccs 14
ARG ABINE .. o cr e e o N L 14
THYROID AUGMENTATION ...ttt caseas s e e s esaecaseneessesnensssnsesssnnas 14
REPEATED TRANSCRANIAL MAGNETIC STIMULATION ......ccoiiiiiiniineciaeeieceneeraeesaeesneenns 14
CALCIUM:CHANNEL BLOGKERS -.:.... 5.2 umimstoniinamsins sosibasssssiansvssoss samssiissdnndstssiansinn 14

V. ADJUNCTIVE TREATMENTS .........cooooineisiestensesiessissaessesssessssssesssssssssssssssassssssssssssnsses 15
BENZODIAZEPINES . ievtesiscin ctereenrsarmaseasaresssnesrsnssasasnsssnessntsssnsssibamansiommensonsassnstbasstonsis 15
TYPICAL ANTIPSYCHOTICS. ... ..o iiaiavivisboassssssibvassssoss soabonsnmisssnstommenssstess 7o eroronssessdecss 15
ATYRICGALANTIRSYCHOTHIES : s ciiinioiiiainicb it isiinsinsssnstonsrsvesiossa rotisimsiictssstemsmass s s 15
ANTIDEPRESSANTS ...ttt ettt et et saa s a e eaa e b e seessentesnsensssssnsnns 16
CALCIUM CHANNEL BLOCKERS .........ccuiiiiieeiiieieeiseeiesseeesaeaseeasesesaesaeeesessassnnssssssssnnas 16
COMBINATION DBUG THERAPY s:aviisssinciniosssormsoisssimersasosesiaseesieties o Notsssents 20
PRINCIPLES FOR TREATING COMPLICATED PATIENTS WITH COMPLEX DRUG REGIMENS.....20

POSTEERST: ... nncinsiiimimnisim ity tiiivmmiommsrissssessfamsessssssasssnntastinsssssstasamects 23,24
EVAINATEON FORM. ...... 0 s osseosrmsriessonsossimsbonsasssssissiohiteonsstotiasins solsressessatissmissns iz 25

ACCREDITATION AND DESIGNATION

This activity has been planned and implemented in accordance with the Essentials and Standards of the
Accreditation Council for Continuing Medical Education (ACCME) through the joint sponsorship of Postgraduate
Institute for Medicine (PIM) and Health Management Solutions, Inc. The Postgraduate Institute for Medicine is
accredited by the ACCME to provide continuing medical education for physicians and takes responsibility for the
content, quality and scientific integrity of this CME activity.

Postgraduate Institute for Medicine designates this educational activity for 2 maximum of 2 hours in category 1
credit towards the AMA Physician's Recognition Award. Each physician should claim only those hours of credit that
he/she actually spent in the educational activity.

Any procedures, medications, or other courses of diagnosis or treatment discussed or suggested in this activity
should not be used by clinicians without evaluation of their patient's conditions and possible contraindications
on dangers in use, review of any applicable manufacturer's product information, and comparison with recom-
mendations of other authorities.




I. EPIDEMIOLOGY

Bipolar disorder is a major public health problem.
Estimates of lifetime prevalence vary. The Epidemiological
Catchment Area (ECA) Study indicates that bipolar I and 11
disorders combined are more prevalent than previously
estimated.' Over the course of a lifetime, bipolar I disorder
affects approximately 0.8% of the adult population and
bipolar 11 disorder, about 0.5%.*

Classic bipolar disorder may have a prevalence of 1.0% to
1.6% in the United States and 0.3% to 1.5% worldwide.**
One cohort study held in Zurich reported a 5.5% prevalence
for the disorder.®
With the inclusion of

In 1990, the economic burden of bipolar disorder in the
United States was estimated to be $15.5 billion in dimin-
ished or lost productivity in work performance alone.”
Treated patients lost an estimated 152 million cumulative
days from work; untreated patients lost 137 million.
Undertreatment of bipolar disorder is a significant factor in
weighing its potential costs, as it is estimated that one third
of untreated patients could be treated successfully.

Theoretically, efficient treatment of bipolar disorder would
save $10.5 billion in the first year." Because bipolar illness
is a lifetime disorder,
economic analyses need

diagnoses, such as ;
cyclothymia, that fall |
within the spectrum ‘
of bipolar disorders, \
estimates increase to ‘
3% to 6.5%.

Bipolar disorder is asso-
ciated with a significant
risk of mortality.
Approximately 25%
of patients attempt

€€ In 1990, the economic
burden of bipolar disorder
in the United States was
estimated to be $15.5
billion in diminished or
lost productivity in work
performance alone.” 7’

to review a longer
period of time when
calculating costs and
benefits.

The ECA study report-
ed a mean age of onset
of 21 years for both
types of bipolar

disorder.* Some

suicide, and some 10%
to 15% succeed.™
Patients with the disorder are also at increased risk for
violence and homicide. Occupational status decreases in up
to two thirds of patients, and functioning decreases up to
50% of normal.

Many patients with unipolar depression may have unrecog-
nized or undiagnosed bipolar disorder. Of 559 patients in
the National Institute of Mental Health Collaborative
Depression Study, 3.9% were eventually diagnosed with
bipolar I disorder and 8.6% with bipolar 11 disorder on
follow-up over 2 to 11 years.’

Dysphoric mania, or mixed mania, a severe and recalcitrant
form of bipolar illness, occurs in about 30% to 40% of all
manic episodes." It is more often associated with female
gender, suicide, early onset, long duration, high rates of
personal and family depression, substance abuse, and
neuropsychiatric abnormalities.”" Recent data indicate that
since World War II, both unipolar and bipolar depression
have an increased incidence in successive generations,
possibly due to genetic or environmental factors.'*"

investigators have

observed a bimodal
distribution, with a primary peak in early adulthood and a
secondary peak in the 40s to late 50s. Others have noted a
unimodal distribution. A significant time lag may occur
between the onset of illness and the first treatment. In a
survey of members of the National Depressive and Manic
Depressive Association, more than half did not seek care
for 5 years after first experiencing symptoms, and 36% did
not seek care for more than 10 years,"” depending on diag-
nosis.

Bipolar disorder is undiagnosed or misdiagnosed for an
average of 8 years after the initial episode. Over 60% of
patients are untreated, undertreated, or inappropriately
treated at some time, placing them at increased risk for
morbidity with detrimental effects on personality, school,
and work and social functioning and possibly diminishing
their response to subsequent treatment.

Bipolar illness of early onset is more commonly associated
with rapid cycling, mixed states, substance abuse, and
psychotic features. It may be also more likely to respond to
treatment with drugs other than lithium.
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Overall, the incidence of bipolar spectrum disorder is
slightly greater in females than it is in males, with a gender
ratio of 1.2:1. Among rapid cyclers, this ratio is particularly
high," with estimates ranging from 3:1 to 9:1, depending
on the frequency of cycling considered. In a meta-analysis
of 10 studies enrolling 2,057 patients, 72% of rapid cyclers
were women and 28% were men."” Some evidence indi-
cates that compared with men who are bipolar, women
suffer more depressive than manic episodes™* and more
often have mixed states.”

There is mixed opinion in the literature as to whether
hypothyroidism, gonadal steroid effects, or antidepressant
use predisposes a bipolar patient to rapid cycling. Available
data show that women with bipolar disorder do not gener-
ally have mood fluctuations linked to the menstrual cycle.
However, some women who do show this pattern may
benefit from the use of oral contraceptives.*

The postpartum period is a vulnerable time for many
women, especially those with a prior history of a postpar-
tum episode. In one study of manic-depressive illness, the
risk of cycling within the first 30 days postpartum was found
to be 21% for women with manic episodes and 13% for
women with depressive epsiodes.”* Women with a previous
postpartum episode had more than a 50% risk of reccur-
rence following a subsequent delivery.*

Many factors, including disruption of the sleep-wake cycle,
dramatic shifts in the gonadal-steroid and thyroid axes,
gradual discontinuation of medications (typically beginning
about 4 weeks before childbirth), and dramatic changes in
blood and fluid volume that occur at delivery, may raise the
risk of postpartum episodes.**

Although gender differences in response to mood stabiliz-
ers have not been well studied, evidence suggests that rapid
cyclers (who are more often women) are less likely to
respond to lithium than are nonrapid cyclers.” Effective
treatment of rapid cycling should maximize use of mood
stabilizers, minimize use of antidepressants, and encourage
stability in medications and lifestyle.

Even in some patients with severe depression, it is best to
avoid tricyclic antidepressants (TCAs), which may induce
mood switching and rapid cycling. Ongoing studies suggest
that lamotrigine may be more effective than gabapentin in
the treatment of rapid cyclers.*** Some evidence supports
the use of thyroxine (T4) and nimodipine, a dihydropyri-
dine calcium channel blocker (CCB), for rapid cycling.*

Bipolar illness is characterized by comorbidity, such as
substance abuse, anxiety disorder, personality disorder,
obsessive-compulsive disorder (OCD), and in children,
attention deficit hyperactivity disorder (ADHD). The pres-
ence of comorbid conditions predicts poorer outcome and
treatment response.*!

The ECA data indicate that more than 60% of individuals
with bipolar disorder meet lifetime criteria for a substance
use disorder.” Similarly, the National Co-Morbidity Study,*
which is a more recent epidemiologic survey, found an asso-
ciation with substance use disorder (odds ratio of 6:8).
Although few data support the best treatment for these
patients, valproate has shown favorable results in one open-
label pilot study.”

Anxiety disorder often occurs in bipolar patients, with many
samples showing 40% comorbidity with various anxiety
disorders. It is likely that untreated panic disorder and
other anxiety disorders may be associated with a worse
course and prognosis of bipolar disorder. Valproic acid may
be helpful in the treatment of concurrent panic disorder
and bipolar disorder.**

Obsessive-compulsive disorder also appears to occur at a
relatively high rate with bipolar disorder. An analysis of
ECA data found OCD to be 18 times more likely to occur in
patients with bipolar disorder than in the general popula-
tion." Caution is warranted in the treatment of comorbid
OCD, as many medications used to treat OCD can precipi-
tate mania; as many as 20% of patients may exhibit mania
on antidepressants."

Attention deficit hyperactivity disorder is another common
comorbidity. One study reports that adult patients with
bipolar disorder were significantly more likely to have child-
hood ADHD compared with patients with major
depression.” Borderline personality disorder is also more
commonly seen in children who go on to have bipolar
disorder as adults. As with substance use, differential diag-
nosis is somewhat difficult, because symptoms of ADHD
may also be features of a manic or hypomanic episode.

First-line treatments for ADHD, such as stimulants or anti-
depressants, are contraindicated in bipolar disorder and
could exacerbate the course of the disease. Character
pathology is also frequently present in bipolar patients.
Personality traits are not easily distinguished from acute
affective illness, and symptoms between bipolar disorder
and several personality disorders overlap substantially.
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Thus, personality disorder should be diagnosed in patients
with bipolar disorder during times of stable affect to ensure
accuracy.

In addition to its associated comorbidities, bipolar illness
may represent many different illnesses with a similar
phenotype. Clinically, observations show that bipolar
illness may be either sporadic or familial, and its onset may
be early or late, with many or few recurrences. Moreover,
children born into families with existing affective disor-
ders and alcohol abuse are more likely to be abused.

In the Stanley Foundation outpatient cohort, which studied
more than 300 patients, a history of early physical or sexu-
al abuse was a strong risk factor for the subsequent early
manifestation of bipolar disorder. Patients with these histo-
ries had earlier onset of illness; faster cycling patterns,
including more ultradian cycling; and increased risk of
comorbidity with post-traumatic stress disorder (PTSD) and
substance abuse.

Exposure to a chaotic environment during the neurodevel-
opmental years may contribute to the development of
personality disorder intermixed with bipolar illness. A high-
er incidence of reported increasingly severe mania was
associated with physical abuse, and a higher incidence of
suicidality accompanied sexual abuse. In these cases, it is
difficult to distinguish primary from secondary pathology.

Broad variability in the estimated prevalence of bipolar
disorder in part relates to comorbidity. For example, clini-
cians often categorize bipolar patients with substance abuse
as substance abusers. Bipolar patients appear to have a
different pattern of substance abuse, however, more often
bingeing, depending on their mood state. Many physicians
minimize cyclothymia, viewing it simply as “life’s ups and
downs.”

Patients who have suffered a traumatic brain injury or who
have mental retardation or developmental disabilities are at
increased risk for affective disorders, especially bipolar
disorder, and typically have a mixed state disorder.® This
population often has an atypical presentation of symptoms,
leading to misdiagnosis and low prevalence rates of affec-
tive disorder in epidemiologic studies. In addition,
symptoms of affective disorder may be misinterpreted as
those of a psychotic disorder.*

Following an initial episode, almost all patients with bipo-
lar disorder have multiple recurrences and shorter
symptom-free intervals with increasing age.” Rates of

relapse and recurrence have been estimated at 80% to
90%.* The cumulative probability of recurrence has been
estimated to be more than 50% during the first year of
follow-up after an initial episode, about 70% to 90% by the
end of 2 to 5 years.** Following recovery from a mood
episode, patients may experience, on average, 0.6 episodes
per year over a S-year period.” Factors correlated with
recurrence of a mood episode include substance abuse,
psychotic features, and family history of mania or schizoaf-
fective mania,” as well as age at onset, gender, premorbid
psychosocial functioning, length of illness, and number of
prior episodes.

Treatment with lithium may provide freedom from symp-
toms in approximately 33% of patients for 5 years after an
initial episode, and combination treatment with benzodi-
azepines, and antipsychotics may provide an even greater
degree of prophylaxis. Although similar rates of efficacy
have been reported for lithium and carbamazepine in main-
tenance therapy, methodology may be flawed.” In one trial,
lithium used in combination with other medications was
superior in preventing recurrence (28% lithium vs 47%
carbamazepine) and was better tolerated. The converse was
true for carbamazepine in atypical and schizoaffective
patients.

Bipolar I disorder (mania and major depression) is the best
studied subclass of bipolar illness, in terms of phenome-
nology, course, and outcome with and without treatment.
Bipolar II disorder (hypomania and major depression) is
increasingly recognized to be more common than previ-
ously thought, particularly in young people. Growing
evidence indicates that bipolar 11 disorder also responds to
mood stabilizers. A compound with mood stabilizing and
superior antidepressant properties is desirable for treat-
ment of bipolar I disorder but is not yet available.

Among patients with bipolar I1T disorder (cyclothymia), full-
blown bipolar illness develops in about 30%. Some
clinicians treat cyclothymia as they would a rapid-cycling
bipolar disorder. Bipolar IV is antidepressant-induced
hypomania. It is unclear whether this is an adverse effect of
medication or the unmasking of a true underlying vulnera-
bility for bipolar disorder, and thus may respond
completely differently to treatment as compared to the
“polar” disorder. Studies show the response to typical treat-
ment with anticonvulsants may be poorer for induced
mania than it is for standard mania.** The bipolar V disor-
der subtype is characterized by recurrent major depression



without hypomania and with a significant family history of
bipolar disorder. Many patients with bipolar disorder,
particularly of juvenile onset, begin their lifetime of mood
problems with depression. Bipolar VI disorder (unipolar
mania) is extremely uncommon. When it does occur, onset
is usually after age 40. Thus, it is critical to rule out medical
or neurologic causes.”

Bipolar disorder can present in many ways over a lifetime.
Mixed states, rapid cycling, and psychosis may occur,
as well as manic, hypomanic, and depressive
episodes. Rapid cycling and psychotic features may
represent a subtype of
the disorder and may

cycling is approximately 15% of all rapid-cycling bipolar
patients, whereas ultradian rapid cycling has an approximate
prevalence of 5%.* One small but placebo-controlled study
with on-off, on-off confirmation has shown that patients with
ultradian cycling respond well to nimodipine.**

Mixed episodes show a differential response to drug treat-
ment. Ina 15-month prospective trial, 54% of patients with
pure mania and 87% with mixed mania had a marked
response to valproate.” For the duration of the study, the
prophylactic response for pure mania was 72% and for
mixed mania 94%. Other treatment options have included
thyroid hormone augmen-
tation of 2 mood stabiliz-

influence the efficacy
of different medica- ‘
tions during treatment. |
Over the course of a
lifetime, monotherapy
with a mood stabilizer |
may benefit only a
minority of patients.
In prospective outcome 1
studies, less than half
of patients sustained

¢ One small but |
placebo-controlled
study with on-off, |
on-off confirmation bas
shown that patients with
ultradian cycling respond
well to nimodipine.”> 77

er at a dose to achieve
150% of normal thyroid
function,” a combination
of mood stabilizers, and
clozapine as monothera-
py or in combination
with lithium or valproate.

For patients with depres-
sive episodes, treatment
options include support-

a good response to

) ive psychotherapy (psycho-

monotherapy treat-
ment 4 years after an
initial manic episode.™

Rapid cycling is a specifier that may be applied to bipolar I
disorder or bipolar II disorder. It is defined as the occur-
rence of 4 or more cycles per year*™ and occurs in 15% to
20% of bipolar patients,”” and as many as 50% in some
outpatient samples. Rapid cyclers are more likely to have
associated hypothyroidism although whether this is an arti-
fact of lithium treatment remains an issue.” In acute
episodes, rapid cycling often shows a poorer response to
lithium than to valproate or carbamazepine.™ In contrast,
classic bipolar I illness (3 or fewer cycles per year) responds
better to lithium, although it may also respond to valproate
and carbamazepine. Rapid cycling shows a 60% response
rate to lithium compared with an 80% or better rate with
pure mania.*

Lamotrigine may also have poorer efficacy in rapid cyclers
than it does in nonrapid cyclers.® Ultra-rapid cycling
consists of episodes that are days to weeks apart, or 4
episodes per month. In ultra-ultra or ultradian cycling,
mood shifts occur in the same day for 4 days per week.”
According to some estimates, the prevalence of ultra-rapid

educational, individual,
family), use of mood-
stabilizing agents, psychotherapy, antidepressant
medication, and electroconvulsive therapy (ECT).” The
treatment of bipolar depression has not been as well stud-
ied as that of bipolar mania or unipolar depression.
Lithium is a first choice for bipolar depression,” although a
full response may require 4 to 6 weeks.”

The role of antidepressants in bipolar depression is contro-
versial, as a switch from depression to mania has been
reported in 28% to 70% of patients taking TCAs and
monoamine oxidase inhibitors."” A 1-year study found that
a combination of lithium and bupropion had a lower switch
rate (11%) than did lithium and desipramine (50%).%
Switch rates for selective serotonin reuptake inhibitors
(SSRIs), although not as well studied, may be lower than
they are for TCAs. In 8 of 9 controlled trials reported in the
literature, lithium was superior to placebo, and 3 trials
show lithium equal to TCAs as treatment of bipolar I
depression while using mood stabilizers, antidepressants,
and ECT.

Three controlled trials that included patients with bipolar I
and bipolar 11 depression found that carbamazepine was




III. TREATMENT MODALITIES
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more effective than placebo. No trials have evaluated
valproate in bipolar depression. Electroconvulsive therapy
was superior to TCAs in 5 of 7 studies and equivalent in 2
other studies. Five of 6 studies suggested that bipolar and
unipolar depression

states, bipolar illness with comorbid substance abuse, and
secondary bipolar disorder.™ Although initial response rates
to lithium were reported as 70% or higher, more recent
research shows lower response rates of 25% to 50% for

maintenance treatment,

respond equally well (

— ) even when antidepres-

to ECT* In 9 trials |
with 8 or more
patients each, imi-
pramine, bupropion,
and fluoxetine were
more effective than
placebo, and mapropil-
itine, moclobemide,
and bupropion were
as  effective as
imipramine in bipolar

“ Medications Jor bipolar |
disorder include thosefor ! In general, a previous
treating an acute episode of
depression or mania, those
that prevent mood instability
between episodes, and those
that act adjunctively. 7’

sants and neuroleptics
are used as adjuncts.™”

good response, relatively
few lifetime episodes,
excellent interepisode
recovery, positive family
history of bipolar disor-
{ der with favorable
response to lithium, pure

depression. The over-

but not severe mania,

all efficacy of

antidepressants  for

bipolar depression was 50% to 75%.“ Not all patients in
these trials were on mood stabilizers. Lamotrigine also has
effects in bipolar depression.**

Medications for bipolar disorder include those for treating
an acute episode of depression or mania, those that prevent
mood instability between episodes, and those that act
adjunctively. Lithium and perhaps other mood stabilizers
can reduce the risk of suicide, and increase life expectancy,
productivity, and functioning. Among patients who respond
to mood stabilizers, 40% to 75% will achieve a reasonable
occupational status and be able to live independently.”*
Lithium, valproate, and carbamazepine are widely used.
Although they are considered standard treatment by many
practicing physicians, the FDA approves only lithium and
valproate for the treatment of bipolar illness.
Carbamazepine, like many other pharmacologic treatments,
is prescribed in off-label use. Alhough carbamazepine is not
FDA approved for bipolar mania, the authors who reviewed
16 studies recommend it as a standard treatment option.”

Efficacy. Lithium is a tried and tested medication, which is
effective in acute mania, classic bipolar disorder,™ and bipo-
lar disorder with a mania/hypomania-depression-euthymia
course.™ Lithium is less effective in rapid cycling, mixed

classic bipolar disorder

with an episode sequence
of mania-depression-euthymia, and adequate serum lithium
levels predict a good response to lithium.” ™"  Multiple
previous episodes, depression followed by mania, rapid
cycling, mixed states, significant comorbidity with
substance abuse, personality disorder, and lithium levels
below 0.6 mmol/l. may predict poor response to lithium.”

Discontinuation of long-term lithium therapy has been
associated with a significant increase in the risk of recur-
rence. In one study, 50% of patients experienced recurrence
within 6 months of discontinuation.™ Patients who discon-
tinue more slowly will relapse over a longer period of time,
approximately 20 months. Discontinuation of lithium may
be associated with an inordinately high increase—as high as
18-fold—in the risk of suicide compared with continued
administration.”

A small percentage of patients who responded to lithium
and then stopped taking it may not respond again when the
drug is reinstituted.” Recent data suggest that lithium
increases neurotrophic and neuroprotective effects and
increases cell survival factors.” These actions may
contribute to a reduction in the excess mortality from
stroke and cardiovascular illness, which is often observed in
patients with bipolar illness.

Pharmacology.  Lithium has a narrow therapeutic index,
optimally 0.8 mmol/L to 1.1 mmol/L and more broadly
0.5 mmol/L to 1.5 mmol/L. Above this range, the risk of
adverse events and toxicity markedly increases; below it,
the risk of relapse grows. Onser of effect usually takes 7 to
10 days. The half-life of lithium is 24 hours, time to steady



state is 5 days, and response occurs on average 18 days from
initial treatment.”* In one study” lithium levels were
observed to fluctuate with mood state, increasing with
depression and decreasing with mania.

Adverse effects. Acute adverse effects of lithium can
contribute to noncompliance in 30% to 50% of cases.
Adverse effects include polydipsia, polyuria, weight gain,
cognitive problems, tremor, gastrointestinal (GI) upset,
acne, and hypothyroidism.” Rare but potentially serious
side effects include arrhythmias, central nervous system
(CNS) toxicity, and permanent cerebellar dysfunction from
overdose. Due to lithium’s narrow therapeutic range,
changes in electrolyte and fluid balance can induce toxicity.

Many adverse effects of lithium, such as weight gain, acne,
tremor, and cognitive dysfunction, may make it a less desir-
able choice for adolescents. Patients with developmental
disabilities may have a lower seizure threshold, warranting
greater caution when lithium is used. Moreover, this
patient population may not report adverse effects or symp-
toms that would indicate imminent toxicity as readily as the
general population.

Drug interactions. When lithium is administered concomi-
tantly with other drugs (eg, carbamazepine, CCBs), the risk
of neurotoxicity increases. Use with carbamazepine typical-
ly relates to an excessively rapid dose escalation of
carbamazepine. Decreased blood levels may result when
lithium is administered with CCBs and xanthine
compounds, whereas increased levels may result when
administered with thiazide diuretics and angiotensin-
converting enzyme inhibitors.

Use in pregnancy. The risk of teratogenicity with lithium
may be lower than previously reported.” The risk of
Ebstein’s cardiac anomaly was earlier reported to be 400
times normal for infants born to women taking lithium
during pregnancy,* although a more recent review suggests
the risk is much lower, 1.2 to 7.7 times normal or lower.”
The teratogenic risk associated with lithium is likely compa-
rable with that of valproate or carbamazepine, considering
the association of the latter 2 drugs with neural tube
defects.

Efficacy. Valproate is an effective broad-spectrum alterna-
tive to lithium. It is effective in acute mania,” rapid cycling,
mixed states, secondary bipolar disorder, and comorbid
substance abuse and personality disorder.™ It also has an

important use in the prevention of relapse of postpartum
depression. One report suggests that nonparoxysmal
nocturnal abnormalities on electroencephalograph may
predict a favorable response to valproate.”

Many clinicians increasingly choose valproate over lithium
due to its broad spectrum of activity, shorter time to onset
of action, larger serum therapeutic range, associated lack of
need for blood level monitoring, relatively benign side
effect profile, and apparent efficacy in maintenance treat-
ment. Recently, data from a double-blind trial in bipolar
disorder have been submitted to the FDA for approval of
valproate in prophylaxis of bipolar disorder. In a placebo-
controlled trial of acute mania, valproate was found to be as
effective as lithium,” while acute episodes of mixed mania
responded better to valproate than lithium.

Pharmacology. Although labeling suggests the use of doses
up to 60 mgkg/d, the literature supports the safe use
of doses up to 100 mgkg/d in selected patients.””
Plasma levels should be maintained at 50 pg/mL to
125 pg/mL when lower doses are used, but may reach 200
pg/mL with higher doses. Treatment requires the adjust-
ment of serum levels to achieve maximal efficacy and safety
for the individual patient.

Valproate can have a rapid onset of action, within 3 days
when an oral loading dose of 20 mg/kg/d is used. In a study
of 19 patients with bipolar disorder, manic phase, a dose of
20 mg/kg/d in divided dosages for 5 days resulted in signif-
icant (greater than 50%) improvement in the Young Mania
Rating Scale (YMRS) for 53% of patients, with minimal side
effects.” Its halflife is 6 to 8 hours, and time to reach steady
state is 1 to 2 days. A response is usually seen after 10 days.
The valproate dose should be increased appropriately when
carbamazepine is used concurrently, because carba-
mazepine induces hepatic metabolic enzymes.

Adverse effects. Common side effects of valproic acid
include tremor, diarrhea, weight gain, alopecia, sedation,
and benign elevation of liver transaminases. Serum levels
greater than 100 pg/mL are associated with increased
adverse effects,” including GI, sedative, and hematologic
(thrombocytopenia, leukopenia) effects and hepatotoxicity.
Some clinicians choose to monitor liver function in particu-
lar with polytherapy. Rare but potentially serious effects
include leukopenia, thrombocytopenia, pancreatitis, and
hepatotoxicity. Cognitive side effects may be less than those
with lithium. For many patients, particularly women,
adverse effects of alopecia and weight gain and concern
about polycystic ovary syndrome may limit its use and




impair compliance. Alopecia can be avoided or ameliorated
in some patients by augmenting selenium and zinc in the
diet.

Use in pregnancy. The incidence of neural tube defects
with valproate in the first trimester of pregnancy is about
2%.” Anecdotally, high doses of folate help prevent these
defects.

Drug interactions. There are few drug interactions of clin-
ical importance. Valproate inhibits the metabolic
inactivation of the 10,11-epoxide of carbamazepine, thus
contributing to undetected carbamazepine toxicity, because
the 10,11-epoxide is not measured in routine assays. The
dose of carbamazepine should accordingly be reduced
when the two drugs are used in combination. Measurement
of free serum valproic acid, rather than total valproic acid,
may be more important in patients who are concurrently
receiving carbamazepine. It is important to monitor for
bleeding time and bruising when valproate is used together
with any agent that alters

appears more effective in depressions characterized by
baseline increases in regional cerebral metabolism on
positron emission tomography (PET) scan, particularly in
the left insula, while the converse is true for the dihydropy-
ridine L-type CCB nimodipine.""

Pharmacology. Carbamazepine has a narrow therapeutic
index, and it is common practice to maintain a serum level
of 4 ug/mL to 15 pg/mL, but it is more important to titrate
the drug to a patient’s side effect threshold. Its half-life is 24
to 48 hours, but with enzyme induction decreases substan-
tially. Onser of action is within 1 week in mania and several
weeks in depression, and the time to reach steady state is 4
to 10 days.

Carbamazepine induces its own metabolism by the liver, as
well as that of many other drugs, through induction of the
cytochrome P450 3A4 isoenzyme.'” Concurrent administra-
tion of drugs that inhibit cytochrome P450 3A4 isoenzyme
may elevate plasma levels of carbamazepine. Many clinicians

hesitate to use carba-

platelets or blood

— | mazepine because of

clotting function.
Continued monitoring
of liver, hematologic, and
serum levels is only
needed after the first few
weeks, if clinically indi-
cated.” When valproate |
is used concurrently with
lamotrigine, increased
serum levels may be
observed of either free

“Elevations in liver function need  for
tests and decreases in
white blood cell count,

are not associated with
significant clinical
abnormality in most cases.

this initial autoinduc-
tion and the resultant
upward
adjustment of dosage
and its complex phar-
macokinetic

interactions.

Adverse  effects.
Compliance failure with
carbamazepine is esti-
J mated to occur in 20%

valproic acid or lamotrig-

ine, leading to increased
incidence of their respective adverse effects.

Efficacy. Carbamazepine is effective for the treatment of
acute mania, mixed state, or secondary bipolar disorder.””
Although there are some data on its prophylactic efficacy,
they are not as impressive as the evidence with lithium. It
likely has antidepressant properties and is commonly used
where lithium has failed.”"™ Alhough carbamazepine is not
FDA-approved for mania or bipolar illness in general, most
authorities recommend it as a standard treatment option.”

A favorable response to carbamazepine is associated with a
negative family history of bipolar illness, a nonrapid cycling
course and lower T; levels during drug treatment. It

to 35% of cases, often

due to adverse effects.
These are dose-related and include sedation, cognitive
impairment, diplopia. minor hematopoetic suppression, Gl
distress, weight gain, dizziness, benign elevations in liver
enzymes, blurred vision, fatigue, nausea, ataxia, and
hyponatremia. Rare but serious effects include exfoliative
skin rashes (Stevens-Johnson syndrome), leukopenia,
aplastic anemia, hepatic failure, and pancreatitis.™'”
Anticonvulsant hypersensitivity reactions occur in 10% to
15% of epilepsy patients. Aplastic anemia occurs in approx-
imately 6 out of a million patients.

Use in pregnancy. Neural tube defects have been reported
when carbamazepine is used in the first trimester of preg-
nancy, and it is thought to have a higher teratogenic risk
than lithium."" Craniofacial distortion may also occur.
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Drug interactions. Use of carbamazepine with clozapine
has been avoided because of the fear of increased risk for
hematologic adverse effects. Use in combination with
valproate, erythromycin (and its congeners), isoniazid, and
some SSRIs and CCBs may lead to increased carbamazepine
levels, whereas concurrent use with TCAs, theophylline,
ibuprofen, warfarin, lamotrigine, and birth control pills may
lower serum levels of these drugs.

Concurrent use with valproate may cause toxicity by
increasing the plasma levels of the active 10,11-epoxide of
carbamazepine by direct enzymatic competition. It can also
increase plasma levels of carbamazepine and its epoxide
metabolite by displacing them from their protein binding
sites. In this circumstance, it may be useful to decrease
carbamazepine dosage accordingly. The metabolism of oral
contraceptives is increased with concurrent carbamazepine
use, potentially resulting in unintended pregnancy. When
cisapride is used concurrently, the levels of cisapride may
fluctuate, and prolongation of the QT interval may result.

Electroconvulsive therapy (ECT) is an effective treatment
for acute depression in bipolar disorder. Bilateral ECT is
also rapidly effective for acute mania, with about 80% of
patients showing marked improvement.'” Prospective stud-
ies, largely in unipolar depression, have considered it
equally or more effective than drug therapy. In one study,
54% of medication-resistant patients acutely responded to
ECT." To maintain remission, ECT must be continued regu-
larly in maintenance therapy or followed by a medication
regimen. Although long-term cognitive side effects are typi-
cally less severe and common than thought, ECT remains
unacceptable to many patients because of fear and cost.'""™
Thus, it is not commonly used. Electroconvulsive therapy
is thought to be relatively safe for use in pregnancy and in
the presence of concurrent medical conditions, such as
acute myocardial infarction. Effectiveness in long-term
prophylaxis has not been demonstrated, although
controlled studies are in progress.

Lithium, valproate, and placebo were compared in the
treatment of acute mania in a double-blind, randomized,
parallel group study enrolling 179 acutely manic, hospital-
ized patients.” After 21 days of treatment with valproate,
lithium, or placebo, 30%, 33%, and 51% of patients, respec-

tively, discontinued their medication due to lack of efficacy.
The proportion of patients in each treatment arm showing
50% improvement was 48%, 49%, and 25%, respectively.
The limited extent of measurable improvement rather than
remission suggests the importance of using combination
drug therapies in patients refractory to monotherapy.

The efficacy of prophylactic treatment with lithium, carba-
mazepine, valproate, and combinations thereof was
evaluated in two related studies. Lithium, carbamazepine,
and the combination were compared in a double-blind
study of 52 outpatients with bipolar illness.” Patients were
randomly assigned to 1 year of treatment with lithium or
carbamazepine, followed by 1 year of treatment on the
alternative drug, and then 1 year on combination therapy
with lithium and carbamazepine. The percentage of evalu-
able patients who had marked or moderate improvement
on the Clinical Global Impressions (CGI) scale was 33% on
lithium, 31% on carbamazepine, and 55% on combination
treatment.

In a follow-up study."” those who in the first study had
responded inadequately to lithium received valproate and
lithium in combination for 1 additional year, and then
subsequently 1 year of triple therapy. Of these patients,
33% showed a moderate to marked improvement while
receiving valproate plus lithium, and 3 of 7 responded to
triple therapy. Results from these 2 studies show that
patients refractory to lithium and carbamazepine may bene-
fit from prophylactic combination treatment with valproate
and lithium or triple therapy.

Three other double-blind, randomized trials have
compared lithium and carbamazepine in the treatment of
bipolar illness."*"* Results of 2 of these studies.""'" show
the two treatments to be equivalent, with approximately a
60% response rate, while another study"’ showed better
results for lithium, 61% vs 24%.

For many clinicians practicing in a community setting, use
of mood-stabilizing drugs, either alone or in combination,
often involves regular monitoring of drug levels, blood cell
counts, and liver function. The literature, however, shows
little evidence to support this practice. Elevations in liver
function tests and decreases in white blood cell (WBC)
count, which are often observed, are not associated with
significant clinical abnormality in most cases.

For many patients, the cost of routine monitoring is a limit-
ing issue, forcing them to choose between paying for a




month's supply of drug or blood tests. For patients partic-
ipating in managed care plans, mental health benefits are
often established at a fixed amount. In such circumstances,
the cost of routine monitoring represents a portion of the
total benefit allowed, reducing the benefits available for
other mental health services.

In contrast, routine monitoring may often be necessary for
special patients who are unable to verbalize adverse effects
they may be experiencing. It may also lower the patient’s
threshold for acceptance of the risks associated with these
drugs. Adequate informed consent requires advising the
patient of the possibility of serious adverse effects, even
with routine monitoring, which may not detect all cases of
impending catastrophic events.

Blood counts. While a transient drop in WBC count is
observed in approximately 12% of patients taking carba-
mazepine, there is no evidence that this presages full-blown
bone marrow suppression. The absolute neutrophil count
is a more critical measure of hematologic status than the
WBC count. Often, bone marrow suppression is not
predicted by any laboratory finding, and it is rare, occurring
in 6 of every 1 million treated patients.

tions indicate an induction of hepatic enzymes involved
with drug metabolism and not hepatotoxicity. The clinical
benefits of continuing an effective treatment must be
weighed against the risk, as yet unproven, of liver enzyme
elevations leading to hepatotoxicity.

For many clinicians, elevations in liver enzymes of up to 3
to 4 times normal are not cause for concern, particularly if
albumin, protein, and clotting factors are unaffected, indi-
cating adequate liver function. As with blood monitoring,
many investigators recommend measuring laboratory tests
if there is clinical evidence of hepatotoxicity (eg, persistent
nausea, jaundice, joint pain, or severe rash). Consultation
with a hepatologist may be indicated.

Blood urea nitrogen and creatinine. For patients on lithi-
um, periodic monitoring of blood urea nitrogen (BUN) and
creatinine levels and creatinine clearance may be useful.
Once-yearly testing may be adequate. Such problems are
usually seen in patients who have been receiving lithium
long-term and who have had steadily increasing creatinine
levels over time. If the patient has had an otherwise favor-
able response to lithium but has significantly reduced renal
function, consultation with a nephrologist may be appro-

priate. When used with

Some investigators

have observed the
occurrence of a viral-
like illness with
myalgia and arthral-
gia before onset,
coupled with a low 1
reticulocyte count,
as predictive of a ‘
serious effect on
bone marrow. For
many clinicians,

L The absolute

neutrophil count

is a more critical

| measure of hematologic

| status than the
WBC count. ’’

lithium, amiloride may
have a protective impact
on long-term renal func-
tion, which may help
reduce the potential for
nephrogenic diabetes
insipidus."™

Blood ammonia. In a rare
adverse effect associated
with anticonvulsants,
blood ammonia levels may

abnormal laboratory | -

increase. As with blood

values have more

significance  when

considered representative of a trend toward a greater
abnormality rather than independent values. In addition,
abnormal trends are best evaluated in the context of clinical
findings (eg, fever, sore throat, persistent bruising). Some
investigators consider laboratory testing unnecessary in the
absence of any such signs or symptoms.

Liver function tests. In many studies, approximately 25% to
75% of patients have experienced elevations in 1 or more
liver function tests (eg, aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase). Often, such eleva-

and liver function tests,

abnormalities are best
interpreted while considering the clinical signs and symp-
toms of illness. A caveat in interpreting blood ammonia
levels is that testing is technically difficult to do, is not
routine for many testing laboratories, and is often done
improperly. To obtain an accurate result, the sample must
be iced immediately and assayed within minutes after it is
collected. In patients receiving valproate, trough levels of
free valproic acid may be a more useful measure to corre-
late with the clinical picture.




IV. NONSTANDARD TREATMENTS
'LAMOTRIGINE

Lamotrigine's mechanism of action is thought to be related
to inhibited recovery of voltage-activated sodium channels
(phenytoin, carbamazepine) and the resultant inhibition of
neurotransmitter release (glutamate, aspartate, acetyl-
choline, y-aminobutyric acid [GABA]), which sodium
influx mediates. Since lamotrigine is effective in absence
epilepsy, it may act by different mechanisms than does
carbamazepine, which can exacerbate absence epilepsy.

Lamotrigine has shown promise in bipolar depression and
rapid cycling bipolar disorder in open studies."*'"” A place-
bo-controlled crossover trial compared the efficacy of 6
weeks' administration of lamotrigine, gabapentin, and
placebo as monotherapy in highly refractory patients with
affective disorder. The CGI score showed marked to
moderate improvement in 52% of patients receiving lamot-
rigine, compared with 27% taking gabapentin and 23%
taking placebo."*

The characteristics of patients who showed preferential
response to lamotrigine included male gender, bipolar
(rather than unipolar) illness, and fewer previous drug
trials and hospitalizations for depression. Both rapid and
nonrapid cyclers were found among the responders. Some
investigators have observed, however, that rapid cyclers
may experience a slight acceleration of mania while on
lamotrigine.

A double-blind randomized study has demonstrated the
efficacy of lamotrigine in bipolar depression with doses of
50 mg/d and 200 mg/d; both were more effective than
placebo.”” Lamotrigine’s effectiveness in mania remains
under investigation. In uncontrolled trials, mixed mania
patients unresponsive to combinations of standard mood
stabilizers did respond to lamotrigine monotherapy and
lamotrigine in combination with other mood stabilizers and
antipsychotic medications." In a study of 67 patients who
had refractory bipolar disorder and were taking a concur-
rent mood stabilizer and antipsychotic medication, 82% of
those with depressive symptoms and 76% of those with
manic symptoms had moderate or marked improvement
with lamotrigine treatment.'"'

Dosage should be initiated with a low dose and slowly
titrated upward to minimize the occurrence of adverse
effects, especially serious rash. When lamotrigine is used in
combination with valproate, one half the recommended

dose should be used. When used in combination with
carbamazepine, lamotrigine can be doubled in dose.
Adverse effects include dizziness, tremor, ataxia, diplopia,
headache, and GI upset. Lamotrigine causes a macular,
papular, pruritic rash in approximately 5% to 10% of
patients; this effect may be related to the rapidity of dose
escalation. Use of slow increases appears to decrease the
observed frequency of rash. Stevens-Johnson or Lydell’s
syndrome, serious and potentially life-threatening rashes,
may develop in approximately 1 in 100 children and 1 in
300 adults.

Gabapentin inhibits branched-chain amino acid transferase
and possibly the synthesis of glutamate from branched
chain amino acids in the brain. As a result, brain and spinal
fluid levels of GABA are increased. In a 6-week, double-
blind randomized trial of gabapentin monotherapy, a 27%
response rate to gabapentin, in doses up to 4800 mg/d, was
observed in patients with refractory affective disorder, not
different from the 23% rate in patients taking placebo.” At
baseline, patients who responded to gabapentin were
younger and less overweight, and they had shorter duration
of illness.

On the other hand, when gabapentin was used in combi-
nation therapy or as add-on therapy, at a mean dose of
1050+640 mg/d, higher response rates (53%) were typical-
ly observed.' In a case series, 18 of 28 patients with bipolar
disorder who received gabapentin (average dose, 539 mg/d)
in combination with a mood stabilizer and antipsychotic
medication showed moderate to marked improvement.™*
These findings potentially support the clinical use of
gabapentin as adjunctive therapy, but not monotherapy, in
bipolar illness. Gabapentin may also have some efficacy in
primary syndromes of anxiety, social phobia, pain, and
tremor.

Gabapentin has few pharmacokinetic interactions with
other drugs and has an extraordinarily high range of tolera-
bility. As its dosage increases, absorption decreases, and the
excess is excreted unchanged. Gabapentin should be given
in divided doses, since a large single dose may block
absorption. The optimal dose and blood levels for acute
treatment and prophylaxis require further exploration. The
principle adverse effects include somnolence, fatigue, atax-
ia, dizziness, and GI upset.




Topiramate may work through inhibition of the voltage-
gated sodium channel and blockade of kainate and the
AMPA (alpha-amino-3-hydroxy-5 methyl-4 isoxazole propi-
onic acid) subtype of the glutamate receptor. It may also
enhance GABA receptor actions. The role of topiramate in
monotherapy is questionable. In a pilot study of 54
patients from the Stanley Network Outpatient Study, topira-
mate as an open add-on agent showed some efficacy in the
treatment of mania and cycling, but had no acute antide-
pressive effect.”* Patients who were cycling, however, had
some improvement in their depression. As in the neuro-
logic literature, dose-related weight loss was observed.

In 3 other case series, patients have shown similar response
rates and degrees of weight loss. Topiramate was primarily
used as adjunctive therapy. In this capacity, it may have a
role in reducing the weight gain often associated with other
psychotropic drugs. The dose should be titrated slowly.
Principal adverse effects include weight loss, dizziness,
tremor, ataxia, headache, fatigue, G1 upset, renal calculi,
and cognitive difficulties (eg, confusion, word finding,
speech difficulties).

Tiagabine prolongs the action of GABA by increasing brain
GABA levels by inhibiting the high-afffinity uptake systems
in presynaptic neurons and glia. In an open trial, tiagabine
showed no pronounced effect in reducing manic symptoms
over a 2-week observation period in 8 acutely manic
patients; one patient experienced a seizure.' Thus, partic-
ular care should be taken with the use of this agent, as
evidence of its efficacy in bipolar illness is not available.
The principal adverse effects associated with tiagabine in
seizure patients include dizziness, asthenia, headache,
somnolence, ataxia, fatigue, poor concentration, abnormal
thinking, depression, nervousness, and tremor.

Triiodothyronine (T3) or thyroxine (Ty) can be used to
enhance a partial response or accelerate the onset of clini-
cal improvement. T3 has shown efficacy in refractory
unipolar depression, both alone and in combination with
T4 Regular dose (23-37 ug) Ty augmentation may be
useful, in some cases providing benefit equal to that of lithi-
um augmentation. In rapid cycling™"™ and refractory
depression,”” some investigators recommend T; doses of

400 pg to 500 pg to achieve a free thyroxine index of 150%
of normal coupled with TSH suppression.'**

Most clinicians use high-dose thyroid augmentation late in
treatment of refractory illness. A trial is currently evaluating
long-term high-dose T, and T; treatment versus placebo in
long-term prophylaxis of bipolar illness."' Acute responses
to these agents may be greater in women than in men; in
one report, 70% of women versus 20% of men responded
to Ty, and 44% of women versus 10% of men responded to
TS.U.‘

Adverse effects associated with long-term treatment include
sweating attacks and cardiac symptoms. Osteoporosis and
osteopenia may occur in patients concomitantly taking anti-
convulsants, due to interference with vitamin D
metabolism. This is more true in patients with mental
retardation or developmental disabilities, who are often
receiving long-term or lifetime treatment.” It may be advis-
able to obtain a baseline dual energy X-ray absorptiometry
bone scan. Calcium replacements, regular exercise, and
vitamin D supplementation may be useful to increase calci-
um deposition. Cholesterol-lowering drugs also increase
bone deposition and may help prevent osteoporosis.
Accurate measurement of levels of free serum T, requires
an equilibrium dialysis method, because of extensive
protein binding by anticonvulsant medications.

Repeated transcranial magnetic stimulation (fTMS) may
offer new possibilities in the treatment of affective disor-
ders. Although it has been studied mostly for refractory
unipolar depression, some data suggest it may also ulti-
mately have a role in bipolar illness. It allows delivery of
different frequencies of focal brain stimulation, depotenti-
ating areas of hyperactivity with low frequencies, while
normalizing areas of hypoactivity with higher frequencies.
Unlike ECT, it is not associated with significant cognitive
impairment, and it is well tolerated. With further research
to establish optimal parameters of use (eg, location,
frequency), rTMS may become a recognized treatment,
although there is no clear consensus at this time.

These are discussed in greater detail in Section V.



V. ADJUNCTIVE TREATMENTS
ATYPICAL ANTIPSYCHOTICS

Generally, high potency benzodiazepines (lorazepam and
clonazepam) are used in acute mania to decrease agitation
and as short-term treatment for insomnia. There is some
evidence from controlled studies that the benzodiazepines
lorazepam and clonazepam are effective as primary anti-
manic agents; lorazepam may be superior,"* although this
conclusion remains controversial. There is growing clinical
experience on their efficacy as adjunctive treatment when
used with mood stabilizers to treat acute mania” and to
reduce anxiety and agitation during prophylaxis.
Commonly, the dose is slowly tapered and then discontin-
ued within 2 to 3 weeks of achieving symptom control in
mania or depression. Risks associated with benzodi-
azepines include dependence, paradoxical excitation,
disinhibition and decreased cognitive ability (especially in
people with developmental disabilities).

Antipsychotic medications are used for psychotic symptoms
of bipolar illness and
occasionally for severe

The FDA has recently approved olanzapine for the treat-
ment of acute mania. The olanzapine HGEH Study Group
conducted a double-blind, placebo-controlled trial*** and
reported that olanzapine, used at doses of 10 mg/d to 20
mg/d for 21 days, resulted in significantly greater mean
improvement in YMRS scores than did placebo. Reductions
in the YMRS score of at least 50% were observed for 48% of
patients taking olanzapine versus 24% of those receiving
placebo.™

Adverse effects associated with olanzapine include weight
gain, somnolence, dizziness, and dry mouth. In one study
of 9 patients, olanzapine was also evaluated as adjunctive
treatment in mixed states."” Patients had bipolar I disorder
and failed to respond to mood stabilizers either alone or in
combination with neuroleptics. Highly significant improve-
ments were noted on measures of CGI, Brief Psychiatric
Rating Scale, and Global Assessment of Functioning
(P<0.001, respectively). Some clinicians have observed
that women respond better to olanzapine than men do.

Clozapine is effective for refractory bipolar illness, particu-
larly in patients with dysphoric mania and rapid
cycling."'* Problems

associated with clozap-

agitation that is unre-
sponsive to benzo-
diazepines. Many
clinicians erroneously
consider the efficacy of
an antipsychoric as
diagnostic of a schizo-
phrenic or schizoaffec-
tive process. Inter-
mittent or long-term use
of antipsychotics may be
necessary for psychotic

ine include seizures,
weight gain, and a 2%

“Repeated transcranial to 4% incidence of
magnetic stimulation
(rTMS) may offer
new possibilities
in the treatment |
of affective disorders. |

| agranulocytosis, which
necessitates  regular
WBC monitoring. One
study of note has evalu-
ated the efficacy of
risperidone, 2.8 mg/d
for 6 months, as
adjunctive treatment in

12 outpatients with

symptoms that have not
responded adequately
to standard mood-stabilizing agents.”" There is less
evidence supporting their use as prophylactic agents.
Because patients with bipolar disorder are at increased risk
for movement disorders, they often experience acute
extrapyramidal side effects and a 20% to 40% rate of tardive
dyskinesia. In some series but not others, typical neurolep-
tics can provoke or maintain depression in patients with
bipolar disorder."™

bipolar disorder experi-

encing breakthrough
episodes. Results showed that of 8 patients completing the
study, 4 showed improvement in CGI scores, supporting
the use of this drug in this subgroup of bipolar patients."
One report evaluated quetiapine in patients with bipolar I
disorder who were nonresponsive to or intolerant of stan-
dard treatments.™ On a retrospective chart review, 2 out
of 6 patients showed moderate to marked improvement on
the CGI scale. The main side effect was sedation.
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Although a number of standard antidepressants appear to
be effective treatment for bipolar depression, some classes
of these drugs, especially the TCAs, can induce mania and
accelerate cycling in some bipolar patients.'*"* For these
reasons, many clinicians believe antidepressants may inter-
fere with eventual mood stabilization and thus prefer to use
them as adjunctive agents with mood stabilizers, rather than
as first-line therapy or monotherapy.

Bupropion, an antidepressant with a novel mechanism, acts
through dopamine and noradrenergic systems. It appears
to be an effective treatment for bipolar depression and may
be less likely to induce switching into hypomania or accel-
erate cycling than desipramine is.'"” The switch rate
following use of SSRIs may also be relatively low.
Bupropion should be prescribed cautiously in patients with
already reduced seizure threshold (eg, those with mental
retardation).

RATIONALE

such as nimodipine and verapamil, have been shown to be
effective for bipolar disorder.

PHARMACOLOGY OF CCBS

Chemistry. The chemical structure of CCBs is diverse and
represents four different chemical classes. While verapamil
is representative of the phenylalkylamine class, nimodip-
ine, isradipine, amlodipine, nicardipine, nifedipine, and
felodipine are of the dihydropyridine class. Bepridil is a
diarylaminopropylamine ether, and dialtiazem is a benzoth-
iazepine.'

Lipophilicity.  Calcium channel blockers have varying
lipophilicity. Nisoldipine is the least lipophilic and is not
believed to cross the blood-brain barrier. Nimodipine is
very lipophilic, while verapamil and diltiazem are of inter-
mediate lipophilicity. Nimodipine appears to have unique
benefits because of its lipophilicity, which permits penetra-
tion of the blood-brain barrier and enables activity at doses
that have little or no effects on blood pressure and heart
rate. Other CCBs typically require doses that have a higher
propensity for circulatory effects (eg, reduced arterial blood
pressure and heart rate).

Calcium channel r =
blockers were first
used in psychiatry in
the early 1980s. At
that time, lithium 1
was shown to |
induce early eleva-
tion of parathyroid
hormone secretion, ‘
which causes renal '
retention of calci-
um. It was observed [\

=== o)

s Among CCBs,
verapamil,
diltiazem, and
nimodipine bave
been studied in of the
bipolar disorder. |

Mechanism of action. Free
intracellular calcium ion
concentration is increased
through 3 mechanisms.
Firstly, voltage-sensitive
calcium channels open in
response to depolarization
membrane.
Secondly, receptor-operat-
; ed channels may increase
calcium influx. Receptor

activation also can induce

that in patients
taking lithium for at
least 2 years, hyperparathyroidism, occasionally of clinical
significance, commonly occurred. It was hypothesized that
lithium may interfere with intracellular calcium signaling
and hypothesis that other drugs interfering with calcium
signaling could exert antimanic effects.

Individuals who have bipolar depression and mania but not
unipolar depression or euthymia have indeed been
observed to have elevated intracellular calcium ion signal-
ing."* This led to investigation of the use of CCBs in bipolar
disorder. Some anticonvulsant drugs with antimanic prop-
erties (eg, carbamazepine) and TCAs have confirmed or
possible calcium antagonist properties.”*"*'"* Some CCBs,

the hydrolysis of phos-

phatidylinositol bisphos-
phate in the membrane. Inositol triphosphate, a second
messenger produced by this reaction, signals release of
calcium from intracellular stores. Actions on voltage-depen-
dent calcium channels seem to mediate the neuronal effects
of CCBs. This inhibition occurs at significantly lower
concentrations than are required to interfere with the
release of intracellular calcium or to block receptor-operat-
ed channels and occurs in hyperactive cells more than in
normal cells.

Three main types of voltage-dependent calcium channels,
the L-type, T-type, and N-type, have been described, based
on conductance and sensitivity to voltage. The L-type chan-
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(TABLE 1 PHARMAGOKINETICS OF CALCIUM CHANNEL BLOGKING AGENTS |

' DRUG BIOAVAILABILITY HALF-LIFE : PROTEIN i VOLUMEOF : URINARY EXCRETION : ACTIVE

BINDING : DISTRIBUTION : OF UNCHANGED DRUG : METABO-
LITES

| (%) (HOURS) (%) (L/KG) (%)
AMLODIPINE 64 3 97 21 - NO

| BEPRIDIL 59 T 99 8 o YES
DILTIAZEM 40 3-5 70-80 3.3-5.1 2-4 YES
FELODIPINE 13-16 10-18 99 0.6-15 0 NO

‘ ISRADIPINE 15-24 8 95 3 0 NO
NICARDIPINE 35 9 9% 0.6 2 NO |

' NIFEDIPINE 40-70 2-5 92-99 0.6-15 < NO
NIMODIPINE® 13 5 95 0.9-2.3 0.1 NO

| VERAPAMIL 20-35 4512 90 457 3-4 YES
*BIOAVAILABILITY MAY BE REDUCED TO 6%-8% WHEN TAKEN ON AN EMPTY STOMACH. |

nel, also called the slow channel, is especially sensitive to
dihydropyridine CCBs.”® Depolarization of the neuronal
cell increases calcium levels and activates intracellular
enzymes. Activation of cyclic AMP, which is required for the
biosynthesis of neurotransmitters (eg, serotonin, norepi-
nephrine, acetylcholine), is a calcium-dependent process,
and interference with this process eventually leads to
decreased neurotransmitter release.

By this mechanism, abnormal calcium levels may affect the
noradrenaline/serotonin system, which seems to be
involved in mania and depression.'” Other antimanic treat-
ments, such as lithium and some anticonvulsants, have also
demonstrated inhibitory effects on CNS calcium-dependent
systems, specifically via calcium channels. L-type calcium
channels have an important role in long-term potentiation
of the amygdala, which is thought to be a key brain struc-
ture for modulation of affect.

Effects on the vascular system. All CCBs relax arterial
smooth muscle but have little effect on most venous beds.
In the heart, CCBs induce a negative inotropic effect,
decrease coronary vascular resistance, and increase coro-
nary blood flow. With the dihydropyridine class, a greater
degree of peripheral vasodilation is observed, accompanied

by a sufficient increase in sympathetic tone to overcome the
negative inotropic effect.

Although the dihydropyridines lack antiarrhythmic proper-
ties, they have antihypertensive and antianginal properties.
Nicardipine and felodipine may have a lower degree of
negative inotropy than other dihydropyridine calcium
antagonists. Because of its high lipid solubility, nimodipine
is the agent of choice to relax the cerebral vasculature. It is
used primarily to attempt the prevention of vasospasm after
subarachnoid hemorrhage.” In contrast to the dihydropy-
ridines, diltiazem and verapamil have cardiac effects and are
used to treat supraventricular arrhythmias.

Pharmacokinetics. As a class, CCBs are nearly completely
absorbed after oral administration, but the extent that their
bioavailability is reduced dependis on the specific drug, due
to first-pass hepatic metabolism. All are bound to plasma
proteins to a significant extent (70%-98%), and they have
short halflives. Except for amlodipine, which has a longer
halflife, CCBs require frequent dosing. While metabolites
of diltiazem and verapamil have some appreciable biologic
activity, the metabolites of the dihydropyridines are inactive
or weakly active."" Table 1 summarizes the pharmacokinet-
ic properties of CCBs.'*
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CLINICAL USE

Track record of efficacy. Among CCBs, verapamil, dilti-
azem, and nimodipine have been studied in bipolar
disorder. Data from most clinical trials in acute mania have
been positive."” Studies of CCBs as maintenance therapy
have generally been placebo crossover studies of a few
months’ duration, enrolling small numbers of patients.
Verapamil may be particularly useful in bipolar patients
who have previously responded to lithium but are unable to
tolerate its side effects or have become pregnant. As
monotherapy, verapamil appears to be relatively ineffica-
cious in refractory illness. The National Institutes of Mental
Health is conducting a randomized, double-blind, multi-
center trial of verapamil in bipolar disorder.

profile of effects as nimodipine. These observations suggest
that some rapid and ultradian cycling patients may show
important degrees of response to dihydropyridine CCBs.

Calcium channel blockers can often substitute for lithium'”
and appear to have a much more benign side effect profile,
because they are less sensitive to fluid and electrolyte
balance; do not cause tremors, kidney, or thyroid problems;
are well tolerated, with few GI and other side effects; and
are weight neutral. Nimodipine is one of the few drugs
found to increase the cerebrospinal fluid (CSF) levels of
somatostatin.'® This finding may also explain the relative
lack of cognitive dysfunction observed with nimodipine as
compared with lithium or anticonvulsants, such as carba-
mazepine, which lowers CSF somatostatin. Low CSF

somatostatin levels

Aside from open case

series, only one controlled
study has shown efficacy
of nimodipine as an
antimanic and mood -
stabilizing agent.’**
Compared with other
drugs, nimodipine has an
important advantage in
that it is highly lipophilic,
has a high affinity for the
CNS, and has minimal 1 L

Nimodipine is one of the
Jew drugs found to
increase the cere-
brospinal fluid (CSF)
levels of somatostatin.”” 7’

|  have been associated
with memory deficits
in delirium, and
some neuropsycho-
logical disorders
including

Parkinson's disease,
Huntington’s chorea,
Alzheimer's disease,
multiple

sclerosis, Cushing’s
disease, and depres-

peripheral  vascular

effects.  Available data

suggest that nimodipine

may be useful in some illness refractory to lithium. Such
patients tend to be rapid cyclers, with dysphoria, ultra-rapid
and ultradian cycling. Alternatively, these patients may also
be treated with carbamazepine or valproate as a primary
agent, with a CCB, neuroleptic, or benzodiazepine added as
an adjunctive agent as indicated. Diltiazem has been stud-
ied in acute mania and demonstrated a brief positive effect
when used with adjunctive agents."™

There is some evidence that dihydropyridine L-type CCBs
may be effective as antimanic agents, with efficacy compa-
rable with verapamil, a phenylalkylamine. In addition,
these types may be more effective than verapamil in the
treatment of depression and rapid cycling.”"” Three
patients who attempted to change from nimodipine to vera-
pamil were unsuccessful, although some who responded to
nimodipine were successfully transitioned to another dihy-
dropyridine L-type CCB, isradipine.

Anecdotal observation suggests that amlodipine, another
dihydropyridine, may share the same positive psychotropic

— S1on.

There are several
reports in the literature on the use of nimodipine for bipo-
lar disorder.**"""'*"'* In one open trial, 6 patients with acute
mania were successfully treated with nimodipine with no
cardiovascular side effects; 3 patients also required droperi-
dol to control excitement. In the another trial, 3 patients
with ultra-rapid cycling and 1 with rapid cycling bipolar
disorder, all refractory to lithium, had some response, and
4 patients with rapid cycling did not respond to nimodip-
ine. Of the rapid-cycling patients, 2 required adjunctive
carbamazepine treatment. In a case report, 2 rapid cycling
patients were successfully treated with nimodipine.

A preliminary open study directly compared lithium and
nimodipine in rapid cycling bipolar disorder."’ In this
study, 12 patients received lithium, nimodipine (30 mg tid),
or both for 6 months each, in a crossover design. The
combination was found to be more effective than either
agent alone. These data suggest nimodipine may be a ther-
apeutic option in some patients with bipolar disorder,
including that refractory to lithium. In contrast, bipolar




disorder refractory to lithium typically fails to respond to
verapamil.  Nimodipine’s efficacy and its apparent
improved safety profile may put it at an advantage in the
treatment of refractory bipolar disorder, although this
remains to be directly demonstrated.

There has also been one trial of the successful use of
nimodipine in 10 patients with depression.'® In another
case report, combination treatment with nimodipine
270 mg/d and lithium 900 mg/d was found beneficial in
treating a prolonged manic episode in a 42-year-old female
patient with bipolar I manic syndrome. This patient
suffered from depressive episodes lasting 3 to 4 months,
despite treatment, and from annual severe manic episodes
lasting 3 to 5 months.

The patient’s illness was being treated unsatisfactorily with
lithium 900 mg/d and neuroleptics (haloperidol, benperi-
dol, thioridazine). Replacement of the neuroleptic
component with nimodipine, titrated up to 270 mg/d, led
to continuous improvement over 2 weeks and discharge
after 18 days. Lithium blood levels remained constant
throughout nimodipine treatment, and side effects were
absent. Discontinuation of nimodipine led to rehospital-
ization within 2 months.'”

Position emission tomography scanning found that patients
with bipolar illness may respond differentially to carba-
mazepine and nimodipine."” Baseline regional cerebral
glucose metabolism and CGI were measured to determine
if there were any differences between responders to these 2
drugs and healthy controls. Patients who responded to
carbamazepine had baseline left insular hypermetabolism
compared with healthy controls and nonresponders, and
the degree of carbamazepine response correlated with
baseline paralimbic and prefrontal hypermetabolism.

Carbamazepine decreased widespread metabolism, and the
degree of decrease in the left insula correlated with
response. In contrast, patients who responded to nimodip-
ine had hypometabolism at baseline, including in the left
insula, correlated with the degree of nimodipine response.
Many patients in this study were rapid-cycling bipolar II
patients. One study is underway to similarly evaluate
valproate and lithium.""

Track record of side effects. Calcium channel blockers are
fairly well tolerated by most patients, especially compared
with standard drugs used to treat bipolar illness. Typically,
there is no need for routine monitoring and no associated
weight gain. The most common side effects are due to
excessive vasodilatation and include dizziness, hypoten-

sion, headache, flushing, digital dysesthesia, and nausea.
Patients may also experience constipation, peripheral
edema, coughing, wheezing and pulmonary edema.
Peripheral edema is more common with verapamil and
occurs to a lesser extent with diltiazem and nifedipine. It is
infrequently observed with nimodipine. Verapamil often
causes constipation and headaches at higher doses.

Many clinicians have noted that in bipolar patients, occa-
sional extrapyramidal side effects (ie, stiffness, tremor) are
observed during treatment with flumerazine, verapamil, or
amlodipine, possibly occurring through interference with
the calcium-dependent dopamine D2 receptor. On the
other hand, when used as adjunctive agents with neurolep-
tics, CCBs may reduce symptoms of tardive dyskinesia
through blunting of a hyperactive dopamine signal in move-
ment centers of the brain.

Achievement of this benefit typically requires high doses
(eg, 480 mg/d of verapamil). Nimodipine may be associat-
ed with fewer adverse effects than other CCBs. The most
common side effect observed with nimodipine is hypoten-
sion, occurring at an incidence of 4.4%. In a survey of 421
patients, this was reported to occur mainly in subjects with
hypertension." Nimodipine does not appreciably interact
with either carbamazepine or valproate.

Titration of calcium channel blockers. Some investigators
experienced in the use of nimodipine recommend the
following titration schedule:

Start at 90 mg dosage, then double this in 10-14 days. After
another 10 days, increase the dosage to 270 mg daily.
Continue on this dose for several weeks and evaluate effi-
cacy. Then increase the dose further incrementally, to 360
mg, 540 mg, and 720 mg daily, while evaluating clinical
improvement. Many clinicians find that one-third to one-
half of patients who had responded only partially will
respond at the higher dose levels, 360 mg to 720 mg. Those
who fail to respond initially often do not respond to high-
er doses, however. When using the higher doses, it may be
advisable to monitor irregularity in heart rate or blood
pressure, obtaining an ECG as indicated. Presentation with
exertional dyspnea often indicates a potentially excessive
dosage.

Interactions with other mood stabilizers. Calcium channel
blockers are inhibitors of the cytochrome P450 3A4 isoen-
zyme, and concurrent administration with carbamazepine
may elevate free carbamazepine and free carbamazepine
10,11-epoxide levels substantially and induce neurotoxicity.
Concurrent administration of verapamil and lithium may




act synergistically on the heart and produce bradycar-
dia. Safe use of lithium and verapamil together may
require monitoring of vital signs, with adjustment of the
lithium dose downward or slower titration of the vera-
pamil dose.

Relatively high doses of verapamil are needed for suffi-
cient antimanic effect, because of extensive first-pass
metabolism. Phenytoin toxicity has occurred when it is
used with nimodipine, and plasma phenytoin levels

should be monitored. Phenytoin, carbamazepine, and
phenobarbital have been shown to decrease plasma
nimodipine concentrations, and concomitant use may
require increased doses of nimodipine. Valproic acid
and cimetidine were shown to increase nimodipine
plasma concentrations via enzyme inhibition, and
concomitant use may require lower doses of nimodip-
ine. Verapamil appears to be safer than
mood-stabilizing agents, lithium, valproate, and carba-
mazepine, during pregnancy.

In animal models, it has been observed that the devel-
opment of tolerance is slower when more effective
drugs are used, at higher doses (rather than minimally
effective doses), and earlier in the disease process. In
addition, the development of tolerance is minimized
when treatment is escalated in the face of breakthrough
episodes, when several drugs are used in common, and
when drugs with different mechanisms of action, not
showing cross-tolerance, are used together. Some of
these same principles may be applicable and useful clin-
ically. In the clinical arena, many complex syndromes,

L such as AIDS, cancer and congestive heart failure,

require multiple drugs in combination for effective
treatment. In particular, use of a new drug with a new
mechanism of action may be highly effective, especial-
ly when dose escalation is not. With this approach, it
may be possible to use lower doses, with less toxicity
resulting, and a more persistent therapeutic effect.
Fewer side effects may increase compliance. Perhaps
the strongest rationale suggesting this approach is
patient need. In the absence of more effective agents
for monotherapy, combination drug therapy tailored
to the individual patient may offer lasting clinical benefit.

|

|

The following principles are intended to apply to a patient who is refractory to monotherapy
with one or more standard agents, in spite of good tolerability:

* Treat actively to remission early in the disease.

* Maintain regimens that are effective, unless side
effects are problematic.

* Select initial agents based on good tolerability, to
increase compliance.

* Increase the dosage slowly to maximal efficacy with
appearance of minimal side effects.

* Continue monotherapy, adding a second drug with a
different mechanism of action.

* Carefully select a second drug with a thorough under-
standing of its pharmacology, to help manage comor-
bid symptoms and reduce undesirable side effects, if
any, of the first agent (eg, using lithium with carba-
mazepine to maintain WBC counts).

* For patients who respond only partially, add or
remove a drug only for reasons of inefficacy or
excessive side effects. In patients who are not very
ill, one may consider reducing the dosage of the
first agent. In very sick patients, however, this may
cause relapse.

* For women of reproductive age, start with a drug
safe for pregnancy. Alternatively, one may switch to
such a drug 6 months prior to a planned pregnan-
cy, and switch back after childbirth. Calcium antag-
onists are a good alternative to lithium or anticon-
vulsants in the first trimester.
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POST-TEST

BIPOLAR DISORDER: an overview of current treatment
with a focus on the role of calcium channel blockers

To obtain a certificate of completion for 2 hours of category 1 credit toward the AMA Physician's Recognition Award, you must complete
the exam by selecting the best answer to each question, complete the evaluation form and mail to the Postgraduate Institute for Medicine.
At least 15 of the 20 answers must be correct to obtain a certificate of completion.

1. Which of the following statements is not true? - 6. Antidepressant mediations may be safely prescribed
a. The mean age of onset for bipolar I and 1I disorders | for b.ipolar depression without risk of inducing a
is 21 years. manic state.
b. Bipolar disorder is undiagnosed or misdiagnosed a. True b. False
for an average of 8 years after the initial episode. f
c. Bipolar illness of late onset is more commonly ‘ 7. Five of 6 studies suggested that bipolar and unipolar

depression respond equally well to
. a. lithium. c. ECT.
b. valproate.  d. none of the above.

associated with rapid cycling, mixed states, substance |
abuse, and psychotic features. *

d. Bipolar illness of early onset is more likely to
respond to treatment with drugs other than lithium.

8. The US Food and Drug Administration has given
approval to ___ for treatment of bipolar illness.

1) lithium 3) carbamazepine
2) valproate  4) phenytoin

a. l c. 1,2 and 3

b. 1 and 2 d. 1,2 3 and 4

2. The theoretical savings in the first year of efficient
treatment of bipolar disorder would be

a. $10.5 million c. $500 million
b. $100 million d. $1.5 billion

3. Comorbid states i

a. are a predictor of poorer outcome and treatment ‘

response. ' 9.In general, predictors of a poor response
| to lithium include
b. include OCD, which is 18 times more likely to occur ) 5
in patients with bipolar disorder than in the general | 1) depression followed by mania.
population. . 2) multiple previous episodes.

c. include ADHD, which is difficult to diagnose because | 3) rapid cycling.
the symptoms of ADHD may also be features of a

) > 4) excellent interepisode recovery.
manic or hypomanic episode. ) P 25

d. All of the above are correct. 7) pessonality disceder.
a.1,2 and 4 c. all of the above
b. 1,2, 3, and 5 d. none of the above
4. The estimated rates of relapse and recurrence after
the initial episode are
a. 10%-20% ¢ 60%-70% 10. Many clinicians prefer valproate to lithium because
b. 40%-50%  d. 80%-90% ' a.valproate has a shorter time to onset of action.

b. valproate has a larger serum therapeutic range
which is associated with lack of need for blood
level monitoring.

5. Bipolar disorder can present as

a. mixed states. c. valproate has apparent efficacy in maintenance

b. rapid cycling. treatment.
c. manic, hypomanic, and depressive episodes. d. All of the above are correct.
d. All of the above are correct.

Post-test continues on following page
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Post-test continued

11. Which of the following statements about
carbamazepine is/are true?

1) It is effective for the treatment of acute
mania, mixed state, or secondary bipolar disorder.

2) It has a large therapeutic index.

3) It induces its own hepatic metabolism, as well as
that of many other drugs.

4) Neural tube defects have been reported when carba-
mazepine was used in the first trimester of
pregnancy.

a. 1,2, and 3 c. all of the above

b.1,3,and 4 d. none of the above

12. For many clinicians, elevations in liver enzymes of
up to 3 to 4 times normal are not necessarily cause
for concern, particularly if albumin, protein, and
clotting factors are unaffected, indicating adequate
liver function.

a. True b. False

13. Which of the following statements about lamotrigine %

is not true?

a. Lamotrigine has shown promise in bipolar depres-
sion and rapid cycling in open studies.

b. When lamotrigine is used in combination with
valproate, one half the recommended dose should
be used.

¢. When lamotrigine is used in combination with carba- |

mazepine, one half the recommended dose should
be used.

d. Lamotrigine causes a macular, papular, puritic rash
in about 5% to 10% of patients.

14. The US Food and Drug Administration has recently
approved ___for the treatment of acute mania.

a. olanzapine c. quetiapine

b. risperidone d. lorazepam

15. Observations of the association of bipolar depression |

and mania with elevated intracellular calcium ion
signaling have led to investigation of the use of calci-
um channel blockers in bipolar disorder.

a. True b. False

| 16. Which of the following calcium channel blockers
has/have been studied in bipolar disorder?

a. Verapamil, diltiazem, nimodipine
b. Amlodipine and isradipine

c. Nifedipine and felodipine

d. All of the above are correct.

17. The lipophilicity of a calcium channel blocker is a
consideration when devising a therapeutic strategy
because high lipophilicity permits penetration of the
blood-brain barrier and enables activity at doses that
have little or no effects on blood pressure and heart
rate.

a. True b. False

‘ 18. Dihydropyridine type calcium channel blockers
1 1) may be effective as antimanic agents

2) have a greater degree of peripheral vasodilation,
accompanied by a sufficient increase in sympathetic
tone to overcome the negative inotropic effect.

1

i 3) possess antiarrhythmic properties.

| 4) all have strongly active metabolites.
| a.land2

b.2and 3

c.1,2,and 3
d. All of the above are correct.

|
{
| 19. Combination drug therapy can be more useful than
§ monotherapy because
|

a. use of a new drug may be highly effective especially
when dose escalation is not effective or tolerable.

ity resulting, and a more persistent therapeutic effect.
c. fewer side effects may increase compliance

individual patient may offer lasting clinical benefit.

|

!

i d. combination therapy tailored to the
I

' e. All of the above are correct.

E 20. Which of the following statements apply to treating a

more standard agents?
a. Maintain regimens that are effective, unless side
effects are problematic.

b. Continue the monotherapy agent, adding a second
drug with a different mechanism of action.

c. For women of reproductive age, start with a drug
safe for pregnancy.

d. All of the above are correct.

b. it may be possible to use lower doses, with less toxic-

patient who is refractory to monotherapy with one or
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