Drug Interactions of Lithium and
Other Antimanic/Mood-Stabilizing Medications
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Treatments for bipolar disorder often consist of a combination of 2 or more medications that have
mood-stabilizing properties. Lithium is the only agent that has shown efficacy for the treatment of
acute mania and acute depression as well as for the prevention of recurrence of mania and depression
in patients with bipolar disorder. Other agents frequently used as mood stabilizers in monotherapy and
in combination with lithium are valproate and carbamazepine. Several other drugs that have mood-
stabilizing properties are used in many combinations to effectively manage the spectrum of symptoms
of bipolar disorder throughout the acute and maintenance phases. However, side effects and drug-
interaction precautions accompany all agents used to treat bipolar disorder, and often it can be diffi-
cult to determine whether a patient is suffering from side effects of treatment or symptoms of the ill-
ness itself. It is important to use the lowest effective dose of any treatment medication, to monitor
laboratory values closely, and to be familiar with the side effects and interaction precautions of each
medication that a patient istaking. Successful management of medications for the patient with bipolar
disorder is achallenge, but increased effort and vigilance by clinicians mean areduced risk of hospi-

talization and fewer office visits for patients.

T he term mood stabilizer is frequently used but not
well defined. It can be defined as atreatment for one
phase of bipolar disorder, either maniaor depression, or the
definition can be expanded to a treatment for one phase of
bipolar illnessthat also does not induce aswitch to the other
phase. The best definition of a mood stabilizer is the most
stringent: an agent or therapy that both treats maniaand de-
pression acutely and prevents both phases of bipolar disor-
der during maintenance.

Lithium isthe only medication that meetsthe most strin-
gent definition of a mood stabilizer. Controlled trials and
clinical experience have shown that lithium not only treats
acute maniaand acute bipolar depression but also prevents
the recurrence of maniaand depression in patients with bi-
polar disorder. Other agents that have been successfully
used as monotherapy for the treatment of bipolar disorder
are valproate and carbamazepine. While these medications
do not have sufficient data to meet the most stringent defi-
nition of a mood stabilizer, they are successfully used as
suchin clinical practice. However, treatment regimens for
bipolar disorder often consist of acombination of 2 or more
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medi cations with mood-stabilizing properties. Lithium, val-
proate, and carbamazepine are used in combination with
each other and other treatments to effectively manage the
spectrum of symptoms of bipolar disorder in the acute and
maintenance phases.

Because side effects and drug-interaction risks accom-
pany all treatments that are used as mood stabilizers, fre-
guent monitoring of the patient is beneficial; thisarticle de-
scribes the side effects and interactions to beware of for
commonly used bipolar disorder treatments.

LITHIUM

Lithiumisapproved by the U.S. Food and Drug Admin-
istration (FDA) for the treatment of manic episodes and as
a maintenance treatment for the prevention of the recur-
rence of mania. The most common acute side effects of lith-
ium are gastrointestinal (Gl) side effects and tremors.*
Acute side effects can be avoided by beginning with low
doses and titrating slowly upward by about 300 mg/week.
If Gl problems and tremors arise despite slow titration,
switching to a slower-release formulation of lithium may
be beneficial. Gl side effects are usually nausea, vomiting,
and diarrhea. Tremors may occur either early or late in
treatment and can cause social embarrassment and reduced
productivity at work.

Other late-appearing side effects with lithium include
cardiovascular, cognitive, dermatologic, endocrine, terato-
genetic, neurologic, and renal effects; edema; and weight
gain.! Cardiovascular side effects occur in 20% to 30% of
lithium-treated patients and are usually benign.? Changes
inthe electrocardiograminclude T wave flattening and pos-
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sible T wave inversion. Lithium can be associated with a
decreasein heart rate and, in rare cases, arrhythmiaand car-
diac sinus node dysfunction.

Gitlin et al . examined the frequency of reported side ef-
fects with lithium and the frequency with which those side
effects caused noncompliance, and cognitive side effects
and weight gain were the most disturbing to patients. A loss
of cognitive executive functioning may occur within the
first 6 to 8 months of treatment but usually is not progres-
sive. It can be difficult to determine whether the patient’s
report of cognitiveimpairment should be attributed to treat-
ment with lithium or to the absence of hypomania, which
could have contributed to the patient’s perception of higher
cognitivefunction prior to lithium treatment. Neuropsycho-
logical testing in patientswho complain of adeclinein their
ability to think can confirm the presence or absence of a
cognitive deficit.

Dermatologic effects of lithium are rare, but the most
common complaint is dry skin. Other complaints include
exacerbation of psoriasis, acne, folliculitis, and hair loss.*”

Edema can occur within the first year of lithium treat-
ment in some patients.® A change in sodium intake or use of
diuretics may help.

Lithium can induce hypothyroidism, which tends to ap-
pear after 6 to 18 months of treatment. Approximately 30%
of lithium-treated patients have elevated levels of thyro-
tropin, but the incidence of clinically significant hypothy-
roidism ismore likely to be about 5%.° Patients most likely
to experience hypothyroidism are women who have arapid-
cycling history.® Thus, thyrotropin levels and a thyroid
screen should be obtained before starting lithium, and thy-
rotropin and thyroxine levels should be monitored during
lithium treatment. While lithium-induced hypothyroidismis
generally reversible when lithium is discontinued, hypothy-
roidism isnot acontraindication for continued lithium treat-
ment. However, in addition to the normal symptoms of hy-
pothyroidism, patients with bipolar disorder are at risk of
experiencing depressive episodes or developing a rapid-
cycling illness pattern as a consequence of suboptimal thy-
roid functioning.

Teratogenetic effects of lithium include Ebstein’'s
anomaly. At one time, Ebstein’s anomaly was thought to
be a common lithium-associated teratogenetic effect for
fetuses exposed to lithium in the first trimester.™ However,
inthe children of women treated with lithium during thefirst
trimester of pregnancy, the risk of amajor congenital mal-
formation is currently estimated to be in the range of 4% to
12%, compared with 2% to 4% in an untreated comparison
cohort.” Lithium administration to a mother during deliv-
ery of her child has been associated with hypotoniain the
infant.3

Neurologic side effects of lithium can range from mild
to moderate. Mild effects include tremor, fatigue, and
muscle weakness. These can be treated with gradual dose
changes, changing the dosing schedule from once daily to 2
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or 3timesaday, and switching to slow-release preparations.
Tremor can be treated with the addition of 3-blockers. More
serious neurologic side effects can include fasciculations,
course hand tremors, ataxia, slurred speech, and the possi-
bility of an extrapyramidal syndrome or seizure.* In the
presence of moderate neurologic symptoms, lithium toxic-
ity should be ruled out by measuring the serum lithium level
and perhaps the erythrocyte:serum lithium ratio.

Renal side effectsincludeinitial diuresis, whichis present
in most patients and is usually mild and of no clinical con-
sequence. Decreased renal concentration ability also results
inapolyuria, which in most casesis mild. Nephrogenic dia-
betes insipidus can be amore significant problem related to
lithium treatment. Diabetesinsipidusisgenerally diagnosed
if patients have greater than 3 liters of urine output per day.
However, it isworth noting that patients with untreated ma-
nia can excrete 10 to 12 liters of urine per day. Renal func-
tion tests should be monitored and medical consultation is
recommended if the creatinine level risesand remains above
1.6 mg/100 mL.*® Renal failureisrarely caused by lithium;
however, in my practice, afew patients have had to discon-
tinue lithium because of progressive renal impairment.
Whether lithium was to blame or not is undetermined, but it
was enough of a medical concern to discontinue lithium
treatment.

Weight gain can be a problem for some patients taking
lithium, and about 25% gain enough weight to be consid-
ered obese.’® Lithium-induced weight gain is often related
to dose, and weight increases are less likely when the plasma
lithium concentration is less than 0.8 mmol/L. Weight gain
is the second most common reason for noncompliance, is
more common among patients who are already overweight,
and may be more common in women than men.*®* My col-
leagues and 18 attempted to evaluate weight gain in patients
admitted to a metabolic ward who had gained weight. Pa-
tients were put on a 1000-cal orie normal-sodium diet, none
of their other medications were changed, and they were not
given an exercise program. All patients lost about 51bin a
week or so. Although theissue of weight gain in patients tak-
ing lithiumislargely adietary issue, avariety of reasons can
make weight difficult to control.

A study®™ of lithium side effects divided patients into
those who were euthymic and those who were depressed.
There were twice as many lithium side effects in the de-
pressed group asin the nondepressed group, even though the
doses of lithium were the same. So, when a patient com-
plains of mental dulling, weight gain, sedation, or fatigue, it
can be difficult to determine whether those symptoms are
caused by the illness, whether they are side effects of lith-
ium treatment, or both.

Lithium is eliminated through the kidneys and interacts
with several types of drugs and treatments (Table 1).%%
Some drugs can increase lithium level s, which can exagger-
ate side effects or lead to neurotoxicity.?® These compounds
include angiotensin-converting enzyme inhibitors and some
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Table 1. Interactions of Serum Lithium Level With Other

Agents or Risk Factors®

Increased Not Changed Decreased
Thiazides Amiloride (?) Acetazolamide
NSAIDs Aspirin Mannitol

ACE inhibitors Aminophylline
Furosemide Theophylline
Low sodium diet Caffeine
Dehydration Mania

Elderly Pregnancy
Renal disease

3Data from Physicians’ Desk Reference.?* Abbreviations:
ACE = angiotensin-converting enzyme, NSAID = nonsteroidal anti-
inflammatory drug.

anti-inflammatory compounds. Other drugs can decrease
lithium levels, causing efficacy to decline and higher doses
to be needed,? and still other drugs can interact with lith-
ium without changing lithium levels. Lithium can interact
with some medi cations such as antidepressants and anti psy-
chotics that could induce or worsen tremors. The tremor
associated with lithium used in combination with one of
these drugsis clinically somewhat greater than the tremor
associated with these drugs used alone.* Of note, lithium
levels can decrease in a patient with maniafor reasons that
are unclear. As mentioned above, a patient with maniawill
excrete more urine while manic than while euthymic, so the
increasein fluid pass-through may simply wash out lithium.

Lithium toxicity is a significant medical condition in-
volving ataxia, blurred vision, and myoclonus.*# Itismore
common at higher serum concentrations or in patients with
risk factors such as reduced renal clearance due to age or
renal disease, organic brain disorder, physical illness with
vomiting and/or diarrhea, diuretic and/or other concomitant
pharmacotherapy, low sodium intake and/or high sodium
excretion, and pregnancy. Severe toxicity can result in
coma and death. Lithium toxicity is diagnosed by measur-
ing the plasma lithium level and perhaps a plasma or se-
rum lithium:red blood cell ratio. Most patients will experi-
ence some toxic effects when serum lithium levels are
above 1.5 mEg/L, and levels higher than 2.0 mEg/L can be
associated with life-threatening effects.

There is a general consensus that blood lithium levels
should be 0.6 to 0.8 mEq/L for maintenance treatment.?”?
Blood lithium levels below 0.4 mEQ/L as monotherapy do
not seem to be effective.® A patient who is taking lithium
should be observed for new side effects any time a new
medication is started. Each time a patient is seen, getting a
new list of other medications that the patient is taking is
helpful in making sure that nothing different has been pre-
scribed. Also, it isimportant for all patients taking lithium
to have an annual physical examination.

VALPROATE

Anticonvulsants are increasingly used as first-line
monotherapy in bipolar disorder, and the most frequently

40

used are valproate and carbamazepine. Valproate is com-
mercialy available in the United States in several oral
preparations including valproic acid, val proate sodium, and
divalproex sodium. Valproate has been approved by the
FDA for the treatment of acute mania and may very likely
fit the comprehensive definition of a mood stabilizer, al-
though aclinical trial® testing its efficacy as amood stabi-
lizer for maintenance treatment failed. The failure of that
trial may have been caused by the sample not including
more prototypical patients as well as the changing nature
of bipolar illnessitself over time. However, valproateis suc-
cessfully used as amood stabilizer in patients with bipolar
disorder both as monotherapy and in combination with lith-
ium and/or other mood-stabilizing agents.

There are considerable side effects of valproate, and
some overlap with the side effects of lithium. Valproate car-
ries a black box warning for hepatotoxicity, teratogenicity,
and pancreatitis.®*~ Children under the age of 2 years seem
to be at a considerably increased risk of developing fatal
hepatotoxicity,® especially those taking multiple anticon-
vulsants, those with congenital metabolic disorders, those
with severe seizure disorders accompanied by mental retar-
dation, and those with organic brain disease. Incidents of
fatal hepatotoxicity usually have occurred during thefirst 6
months of treatment with valproate and may be preceded
by nonspecific symptoms such as malaise, weakness, |eth-
argy, facial edema, anorexia, and vomiting. Although it is
rare for profound liver toxicity to occur in adults taking
valproate, liver function tests should be performed prior to
therapy and at frequent intervals thereafter, especialy dur-
ing the first 6 months.

Because valproate can cause neural tube defects in the
fetus of a woman who is taking valproate,® it is recom-
mended that women of childbearing potential also take a
folic acid supplement in case of pregnancy.®—=

There have been cases of life-threatening pancreatitisre-
ported in children and adults receiving valproate.®* Some
cases have included rapid progression from initial symp-
toms to death, and cases have been reported shortly after
initial use as well as after several years of use. Abdominal
pain, nausea, vomiting, and/or anorexia can be symptoms
of pancreatitis that require prompt medical evaluation.

Valproate has also been associated with bone deminer-
alization.*”* Caution should be taken when giving valpro-
ate to patients who have other risk factors for bone demi-
neralization, such as diet or genetic factors or lack of
exercise.

Blood valproate levels should remain between 50 mg/mL
and 100 mg/mL during maintenance treatment. It isimpor-
tant to monitor complete blood cell (CBC) counts and plate-
let countsin patientstaking valproate. In my practice, | have
seen problems with low platelet countsin patients who are
taking val proate monotherapy. Thrombocytic function test-
ing may help identify patients at risk for increased bleeding
caused by platelet dysfunction.®
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Table 2. Drugs Associated With Interactions With Valproate®

Table 3. Carbamazepine Interactions With Other Agents®

Aspirin Amitriptyline
Carbamazepine Nortriptyline
Lamotrigine Clonazepam
Rifampin Diazepam

®Data from Physicians’ Desk Reference.®*

There is a question about whether valproate use is asso-
ciated with polycystic ovary syndrome. Isojarvi et al.*® first
guestioned the rel ationship between an increased incidence
of menstrual disturbances, hyperandrogenism, and polycys-
tic ovaries in women taking val proate therapy for epilepsy.
However, because polycystic ovaries are more prevalent in
women with epilepsy than in the general population and be-
cause there is a lack of large controlled studies in women
taking valproate monotherapy, it has not been established
whether polycystic ovary syndrome or the presence of poly-
cystic ovaries is caused by valproate use.” Nevertheless,
someclinicians are hesitant to prescribe val proate to women
of childbearing potential.

Valproate interacts with several drugs, including some
other anticonvulsants, notably carbamazepine and lamotri-
gine (Table 2), and the concomitant use of valproic acid and
clonazepam may induce absence status in patients with a
history of absence seizures.®

CARBAMAZEPINE

Although carbamazepine has not been approved by the
FDA for the treatment of bipolar disorder, patients with bi-
polar disorder have been successfully treated with carba-
mazepine monotherapy. There ae currently no published pla-
cebo-controlled studies of the efficacy of carbamazepinein
the manic phase of bipolar disorder. Long-term data on the
mood-stabilizing effects of carbamazepine are also lacking.

Carbamazepine carries a black box warning for aplastic
anemia and agranulocytosis, which, athough infrequent,
necessitate blood |evel monitoring.**® Reports of decreased
platelet and white blood cell counts in patients taking car-
bamazepine are not uncommon. Thereis no established tar-
get blood level for carbamazepine therapy in bipolar disor-
der, but 4 mEg/L to 10 mEg/L istherange generally usedin
practice. A CBC count should be obtained as abaseline, and
the patient’s white blood cell count should be monitored
throughout treatment. Other adverse reactions to carba-
mazepine include skin rashes, cardiovascular effects, liver
function abnormalities, pancreatitis, pulmonary hypersen-
sitivity, and genitourinary effects.

Carbamazepine is metabolized by cytochrome P450
(CYP) 3A4, so drugs that increase plasma levels of carba-
mazepine include fluoxetine and valproate (Table 3).%2*
Drugs that decrease plasma carbamazepine levels include
clonazepam, olanzapine, and alprazolam. Concomitant ad-
ministration of carbamazepine and lithium may increase the
risk of neurotoxic side effects. Carbamazepine al so reduces
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Serum carbamazepine levels Carbamazepine decreases

are increased by levels of
Cimetidine Clonazepam
Macrolides Clozapine
Fluoxetine Olanzapine
Valproate Haloperidol
Isoniazid Alprazolam
Verapamil Bupropion
Ketoconazole Oral contraceptives

aDatafrom Physicians Desk Reference.*?*®

the effectiveness of oral and some subdermal contracep-
tives, which makes this agent difficult to use in women of
childbearing age. It also lowersthe plasmalevels of valpro-
ate. Carbamazepine and val proate used together tend to cre-
ate widely fluctuating blood drug levels, and while they will
eventually stabilize, it can take several weeks.

OTHERS

Oxcarbazepine is an anticonvulsant that isarelative de-
rivative of carbamazepine. It has not been approved for use
in bipolar disorder but is used as augmentation with mood
stabilizers. While there are no boxed warnings, this agent
does carry warnings for hyponatremia, so serum sodium
levels may need to be monitored in high-risk popul ations.*
Other warningsinclude cognitive/neuropsychiatric adverse
events such as difficulty with concentration, somnolence,
and coordination abnormalities. Oxcarbazepine can inhibit
CYP2C19 and induce CYP3A4 and CYP3A5, and it can
render oral contraceptiveslesseffective, which limitsitsuse
in women of childbearing potential.

Olanzapine has been FDA-approved for the treatment of
acute mania. It is common knowledge that antipsychotic
drugs can effectively treat acute mania; the older antipsy-
chotic agent chlorpromazine was also approved to treat
acute mania. To determine whether atypical antipsychotics
can be considered mood stabilizers, it must be demonstrated
that they both treat and prevent recurrence of depression
and mania. Research on the ability of olanzapineto prevent
recurrence is ongoing but not yet reported. Clozapine has
not received approval for the treatment of mania, but there
aredatasupporting itsusein bipolar disorder. Suppeset al.*®
conducted a randomized open-label trial comparing cloza-
pine with standard mood-stabilizing treatment in patients
with treatment-resistant bipolar disorder. At the end of 1
year, clozapine add-on treatment showed benefits over stan-
dard treatment.

Gabapentin has been studied for its possible role in the
treatment of bipolar disorder. Studies by Pande et al.*® and
Frye et al.*” indicate that gabapentin lacks utility as mono-
therapy in the management of patients with acute mania or
as a mood stabilizer in the treatment of bipolar disorder.
However, gabapentin may be a useful and safe agent as an
adjunct to other bipolar treatments in the presence of sig-
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nificant anxiety.*® Gabapentin has no known clinically sig-
nificant pharmacokinetic interactions, it is safe to use in
combination with other agents, side effects seem to be mild
(mainly dizziness), and tolerability has been impressive.
Although routine monitoring of laboratory measuresis un-
necessary with gabapentin,® thereis no established dose for
its use as an adjunctive agent in bipolar disorder. Doses used
in practice can range from 300 mg/day to 3600 mg/day.

Lamotrigine monotherapy has demonstrated efficacy in
the depressed phase of hipolar disorder without inducing a
switch into maniaor hypomania® and in the long-term pro-
phylaxis of bipolar disorder and prevention of bipolar epi-
sodes.® Lamotrigine monotherapy has also shown efficacy
in rapid-cycling bipolar disorder.> However, it has not
shown compelling evidence of efficacy in acute mania.®®
Side effects of lamotrigine are generally mild except for
rash, which occurs in 10% of patients.> For the most part,
the rash that occurs with lamotrigineis benign, but the label
does contain a black box warning about serious rashes
related to the use of lamotrigine. The incidence of serious
rashes, which have included Stevens-Johnson syndrome, is
approximately 1.0% in children and 0.3% in adults. Gener-
aly, the rash will appear early in treatment and occurs par-
ticularly on the face. If thistype of rash occurs, it isimpor-
tant to stop the drug and quickly refer the patient to a
dermatologist. A difficult issue in using lamotrigine is dose
titration. Because theincidence of rash increaseswith higher
starting doses and faster titration, the recommendations are
to start at 25 mg/day and titrate slowly. However, that means
it will take several weeks to months to achieve the target
dose of 100 to 400 mg/day, and, therefore, the time until the
patient realizes atherapeutic effect is extended aswell. Also,
if more than 1 dose of medication is missed, the patient must
start over at 25 mg/day and slowly titrate up to the target
dose again.

Topiramate has shown some efficacy in open studiesin
mania™ and bipolar depression®™ and in acute maniain one
controlled study.*® However, a recent multicenter trial in
acute mania failed, and no further studies of topiramate in
maniaare planned. The main advantage of topiramateisthat
it isassociated with weight loss, whereas many of the drugs
used in psychiatry cause weight gain. Topiramate can cause
memory impairment, even at low doses, and thereisasdlight
risk of kidney stones. This agent can compromise the effi-
cacy of oral contraceptives, and the plasma concentration of
topiramate is decreased by carbamazepine and valproic acid.

Electroconvulsive therapy (ECT) is clinically used for
the treatment of acute mania, acute bipolar depression, and,
increasingly, as maintenance therapy in bipolar disorder.
However, thereisalack of datato support ECT maintenance
treatment for patients with unstable bipolar mood disorders.
ECT given concurrently with lithium adds significant risk
of delirium and/or the development of neurotoxicity, and
valproate, carbamazepine, lamotrigine, gabapentin, and to-
piramate may inhibit seizure activity.®’
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Vagus nerve stimulation has been approved in Europe
and Canada for the treatment of resistant bipolar depres-
sion,*® and a double-blind trial> in the United States estab-
lished the efficacy of vagus nerve stimulation as atreatment
for low-to-moderate, but not extreme, antidepressant resis-
tance in patients with bipolar depression.

CONCLUSION

The most problematic side effects in patients taking any
of the mood stabilizers for bipolar disorder are sedation,
weight gain, and cognitive effects. It can be difficult to
determine whether those symptoms are caused by the bi-
polar disorder, depression, or the medications themselves.
In a patient taking lithium, those symptoms may be ac-
counted for by an antithyroid effect, so a thyroid function
test can be a useful first step. If the symptoms are side ef-
fects of the medication, the risk-benefit ratio of treatment
must then be determined.

There are strategies to reduce the incidence of side ef-
fects related to mood stabilization treatment. It is aways
desirable to use the lowest effective dose to minimize side
effects. Cognitive side effects, which are often the cause for
patients to refuse lithium treatment, can be minimized by
starting the patient at alower dose than usual and titrating
at a slower rate than usual. Mood stabilizers given at bed-
time can help to normalize sleep, avoid daytime drowsiness,
and promote daytime functioning. Although someclinicians
recommend the use of topiramate as an adjunctive treatment
to counteract the weight gain that most mood stabilizers
cause, weight gain should be controlled through diet and
exercise if possible.

Many patients with bipolar disorder take combinations
of several medications at once. For example, a patient may
have been successfully maintained for sometimewith lith-
ium, an anticonvulsant, athyroid medication, an antidepres-
sant, an antipsychotic drug, and abenzodiazepine. But if the
patient becomes more depressed, the antidepressant dose
will need to be raised, or if the patient becomes a bit para-
noid, the antipsychotic dose will need to be raised. Continu-
ing a patient on this combination may keep him or her out
of the hospital, but it isimportant to be familiar with every
medication the patient is taking at each visit, to monitor
laboratory values closely, and to be familiar with the side
effects and interaction precautions of the medications used.

Drug names: acetazolamide (Diamox and others), aprazolam (Xanax
and others), amiloride (Midamor and others), aminophylline (Truphylline and
others), amitriptyline (Endep, Elavil, and others), bupropion (Wellbutrin and
others), carbamazepine (Epitol, Tegretol, and others), chlorpromazine (Thor-
azine, Sonazine, and others), cimetidine (Tagamet and others), clonazepam
(Klonopin and others), clozapine (Clozaril and others), diazepam (Valium and
others), divalproex sodium (Depakote), fluoxetine (Prozac and others), fu-
rosemide (Lasix and others), gabapentin (Neurontin), haloperidol (Haldol and
others), isoniazid (Rifamate, Nydrazid, and others), ketoconazole (Nizoral
and others), lamotrigine (Lamictal), mannitol (Osmitrol, Resectisol, and oth-
ers), nortriptyline (Aventyl, Pamelor, and others), olanzapine (Zyprexa), ox-
carbazepine (Trileptal), rifampin (Rifadin, Rimactane, and others), theophyl-
line (Slo-Bid, Aerolate, and others), topiramate (Topamax), val proate sodium
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(Depacon), valproic acid (Depakene and others), verapamil (Isoptin, Covera,
and others).

Disclosure of off-label usage: The author of this article has determined that,
to the best of his knowledge, carbamazepine, clozapine, gabapentin, lamotri-
gine, oxcarbazepine, and topiramate are not approved by the U.S. Food and
Drug Administration for the treatment of bipolar disorders; valproate sodium
isnot approved for maintenance therapy in bipolar disorders; and electrocon-
vulsive therapy and vagus nerve stimulation are not approved for use in bi-
polar disorders.

10.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

21.

28.

29.

REFERENCES

. Dunner DL. Optimizing lithium trestment. J Clin Psychiatry 2000;61

(suppl 9):76-81

. Mitchell JE, Mackenzie TB. Cardiac effects of lithium therapy in man:

areview. J Clin Psychiatry 1982;43:41-51

. Gitlin MJ, Cochran SD, Jamison KR. Maintenance lithium treatment: side

effects and compliance. J Clin Psychiatry 1989;50:127-131

. Tsankov N, Angelova |, Kazandjieva J. Drug-induced psoriasis: recognition

and management. Am J Clin Dermatol 2000;1:159-165

. ChanHH, Wing Y, SuR, et a. A control study of the cutaneous side effects of

chronic lithium therapy. JAffect Disord 2000;57:107-113

. Gupta AK, Knowles SR, Gupta MA, et d. Lithium therapy associated with

hidradenitis suppurativa: a case report and areview of the dermatologic side
effects of lithium. JAm Acad Dermatol 1995;32:382-386

. Vestergaard P, Amdisen A, Schou M. Clinically significant side effects of lith-

ium treatment: asurvey of 237 patientsin long-term treatment. Acta Psychiatr
Scand 1980;62:193-200

. Stancer HC, Kivi R. Lithium carbonate and oedema. Lancet 1971;2:985
. Jefferson JW. Lithium: the present and the future. J Clin Psychiatry 1990;51

(suppl 8):4-8

Myers DH, Carter RA, Burns BH, et a. A prospective study of the effects of
lithium on thyroid function and on the prevalence of antithyroid antibodies.
Psychol Med 1985;15:55-61

. Kallen B, Tandberg A. Lithium and pregnancy: a cohort study on manic-

depressive women. Acta Psychiatr Scand 1983;68:134-139

Cohen LS, Friedman JM, Jefferson JW, et a. A reevaluation of risk of in utero
exposure to lithium. JAMA 1994;271:146-150

Rane A, Tomson G, Bjarke B. Effects of materna lithium therapy in a
newborn infant. J Pediatr 1978;93:296-297

Ghadirian AM, Lehman HE. Neurological side effects of lithium: organic
brain syndrome, seizures, extrapyramidal side effects, and EEG changes.
Compr Psychiatry 1980;21:327-335

Gitlin MJ. Lithium-induced renal insufficiency. J Clin Psychopharmacol
1993;13:276-279

Chen'Y, Silverstone T. Lithium and weight gain. Int Clin Psychopharmacol
1990;5:217-225

Johnson RE, McFarland BH. Lithium use and discontinuation in a health
maintenance organization. Am J Psychiatry 1996;153:993-1000

Dempsey M, Dunner DL, Fieve RR, et d. Treatment of excessive weight gain
in patients taking lithium. Am J Psychiatry 1976;133:1082-1084

Bone S, Roose SP, Dunner DL, et al. Incidence of side effects in patients on
long-term lithium treatment. Am J Psychiatry 1980;137:103-104

Eskalith (lithium carbonate). Physicians' Desk Reference. Montvale, NJ:
Medica Economics; 2002:1527-1528

Lithobid (lithium carbonate). Physicians Desk Reference. Montvale, NJ:
Medical Economics; 2002:3255-3256

Jefferson JW, Greist JH, Baudhuin M. Lithium: interactions with other drugs.
J Clin Psychopharmacol 1981;1:124-134

Chaudhry RP, Waters BG. Lithium and carbamazepine interaction: possible
neurotoxicity. J Clin Psychiatry 1983;44:30-31

Weinrauch LA, Belock S, D’EliaJA. Decreased serum lithium during verapa:
mil therapy. Am Heart J 1984;108:1378-1380

Fieve RR, Peselow ED. Lithium toxicity. In: Bach RO, ed. Lithium: Current
Applications in Science, Medicine, and Technology. New York, NY: John
Wiley and Sons; 1985:353-375

American Psychiatric Association. Practice Guideline for the Treatment of
Patients With Bipolar Disorder. Am J Psychiatry 1994;151:1-36

PerlisRH, Sachs GS, Lafer B, et al. Effect of abrupt change from standard to
low serum levels of lithium: areanalysis of double-blind lithium maintenance
data. Am J Psychiatry 2002;159:1155-1159

Solomon DA, Ristow WR, Keller MB, et a. Serum lithium levels and
psychosocia function in patients with bipolar | disorder. Am J Psychiatry
1996;153:1301-1307

Hopkins HS, Gelenberg AJ. Serum lithium levels and the outcome of mainte-

J Clin Psychiatry 2003;64 (suppl 5)

3L
32.

33.

35.
36.
37.

38.
39.

41.

42.

45.

46.

47.

49.

51

52.

55.

56.

57.

58.
59.

Drug Interactions of Lithium and Other Mood Stabilizers

nance therapy of bipolar disorder. Bipolar Disord 2000;2(3 pt 1):174-179

. Bowden CL, Calabrese JR, McElroy SL, et a. A randomized, placebo-

controlled 12-month trial of divalproex and lithium in treatment of out-
patients with bipolar | disorder. Arch Gen Psychiatry 2000;57:481-489
Depacon (vaproate sodium). Physicians Desk Reference. Montvale, NJ:
Medical Economics; 2002:416-421

Depakene (valproic acid). Physicians' Desk Reference. Montvale, NJ: Medi-
cal Economics; 2002:421-426

Depakote (divalproex sodium). Physicians' Desk Reference. Montvale, NJ:
Medical Economics; 2002:430-436

. Bryant AE Ill, Dreifuss FE. Vaproic acid hepatic fatalities, I11: US experi-

ence since 1986. Neurology 1996;46:465-469

Nau H. Vaproic acid-induced neural tube defects. Ciba Found Symp
1994;181:144-152

Asconapé JJ, Penry JK, Dreifuss FE, et al. Val proate-associated pancredtitis.
Epilepsia 1993;34:177-183

Sato Y, Kondo |, Ishida S, et a. Decreased bone mass and increased bone
turnover with valproate therapy in adults with epilepsy. Neurology 2001;57:
445449

Pavlakis SG, Chusid RL, Roye DP, et a. Valproate therapy: predisposition to
bone fracture? Pediatr Neurol 1998;19:143-144

Zeller JA, Schlesinger S, Runge U, et d. Influence of val proate monotherapy
on platelet activation and hematol ogic values. Epilepsia 1999;40:186-189

. Isojarvi JI, Laatikainen TJ, Pakarinen AJ, et a. Polycystic ovaries and hyper-

androgenism in women taking valproate for epilepsy. N Engl J Med 1993,
329:1383-1388

Morrell MJ. Epilepsy in women: the science of why it is specia. Neurology
1999;4(suppl 1):542-48

Tegretol (carbamazepine). Physicians Desk Reference. Montvale, NJ:
Medica Economics; 2002:2404-2407

. Carbatrol (carbamazepine). Physicians Desk Reference. Montvale, NJ:

Medical Economics; 2002:3234-3236

. Trileptal (oxcarbazepine). Physicians Desk Reference. Montvale, NJ: Medi-

cal Economics; 2002:2407-2412

Suppes T, Webb A, Paul B, et d. Clinical outcome in a randomized 1-year
trid of clozapine versus treatment as usual for patients with treatment-
resistant illness and history of mania. Am J Psychiatry 1999;156:1164-1169
Pande AC, Crockatt JG, Janney CA, et d, for the Gabapentin Bipolar Disor-
der Study Group. Gabapentin in bipolar disorder: a placebo-controlled trial
of adjunctive therapy. Bipolar Disord 2000;2:249-255

FryeMA, Ketter TA, Kimbrell TA, et a. A placebo-controlled study of lamo-
trigine and gabapentin monotherapy in refractory mood disorders. J Clin
Psychopharmacol 2000;20:607-614

. Yatham LN, Kusumakar V, Caabrese JR, et a. Third generation anticonvul-

santsin bipolar disorder: areview of efficacy and summary of clinical rec-
ommendations. J Clin Psychiatry 2002;63:275-283

Neurontin (gabapentin). Physicians' Desk Reference. Montvale, NJ: Medical
Economics; 2002:2655-2659

. Calabrese JR, Bowden CL, Sachs GS, et a. A double-blind placebo-

controlled study of lamotrigine monotherapy in outpatients with bipolar |
depression. J Clin Psychiatry 1999;60:79-88

Calabrese JR, Bowden CL, DeVeaugh-Geiss J, et d. Lamotrigine demon-
strates long-term mood stabilization in manic patients. In: New Research
Abstracts of the 154th Annual Meeting of the American Psychiatric Associa-
tion; May 5-10, 2001; New Orleans, La; Abstract NR403:110

Calabrese JR, Suppes T, Bowden CL, et d, for the Lamictal 614 Study
Group. A double-blind, placebo-controlled, prophylaxis study of lamotrigine
in rapid-cycling bipolar disorder. J Clin Psychiatry 2000;61:841-850

. Messenheimer JA. Rash in adult and pediatric patients treated with lamotri-

gine. Can J Neurol Sci 1998;25:514-S18

. Normann C, Langosch J, Schaerer LO, et al. Treatment of acute maniawith

topiramate [letter]. Am J Psychiatry 1999;156:968-969

Hussain M. Treatment of bipolar depression with topiramate. Presented at
the 38th annual meeting of the American College of Neuropsychopharma-
cology; Dec 12-16, 1999; Acapulco, Mexico

Calabrese JR. Topiramate versus placebo in mania. Presented at the 153rd
annua meeting of the American Psychiatric Association; May 1318, 2000;
Chicago, Il

Naguib M, Koorn R. Interactions between psychotropics, anaesthetics and
electroconvulsive therapy: implications for drug choice and patient manage-
ment. CNS Drugs 2002;16:229-247

Goodnick PJ, Rush AJ, George MS. Vagus nerve stimulation in depression.
Expert Opin Pharmacother 2001;2:1061-1063

Sackeim HA, Rush AJ, George MS, et d. Vagus nerve stimulation (VNS) for
treatment-resistant depression: efficacy, side effects, and predictors of out-
come. Neuropsychopharmacology 2001;25:713-728

43



	Table of Contents

