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t the beginning and end of the life cycle, patients
demonstrate certain physiologic states that may
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A
render difficult the use of lithium for treating various be-
havioral disorders. Younger populations, including chil-
dren and adolescents, have a higher volume of body water
and more active renal glomerular filtration rates than
adults. In addition, children’s immature central nervous
systems predispose them to various cognitive and neuro-
logic adverse reactions when exposed to certain medica-
tions. At the other pole of the life cycle, elderly patients
have less body water and a slower renal glomerular filtra-
tion rate. Also, their central nervous system is often more
vulnerable to anatomic and physiologic alteration, partial-
ly due to normal aging changes and disease processes. The
result is increased concentration, delayed metabolism, and
increased side effects when an older patient is exposed to
some medications. Lithium has a narrow therapeutic range
so that side effects and toxicity are common in adults
when the serum lithium level exceeds 1.5 mEq/L and can
occur at therapeutic levels. Due to physiologic variables as
well as less reserve and more vulnerability of their central
nervous system, children, adolescents, and the elderly are

more likely to suffer adverse effects of lithium therapy and
require special treatment considerations.

In the sections below, we will review the indications
for, pharmacokinetics of, clinical uses of, and side effects
of lithium in these special populations of children, adoles-
cents, and the elderly. We will also briefly review the role
of alternate mood stabilizers valproate and carbamazepine
to treat some behavioral symptoms and disorders in these
populations.

USE OF LITHIUM  IN
CHILDREN AND ADOLESCENTS

Interest in the diagnosis and treatment of affective con-
ditions in children and adolescents has increased in recent
years. However, much of this research has been compli-
cated by the high degree of diagnostic heterogeneity and
comorbidity that is common in children and adolescents
who present with affective symptoms. In addition, phar-
macologic interventions, such as tricyclic antidepressants
(TCAs), effective in adults for the treatment of depression,
are not clearly as useful in children.1 Also, neurodevelop-
ment may affect the differential response of children to
lithium.2 The indications for lithium therapy, considered
a mainstay in the treatment of adult bipolar disorder, are
less clear in the treatment of children and adolescents.
Although lithium has been used for many years in this
population,3 there are very few double-blind, placebo-
controlled studies.4,5 Probable indications for lithium use,
however, are in the treatment of explosive, affectively
charged aggression and bipolar affective disorder.6,7 Less
clear indications include augmentation therapy for the
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treatment of childhood or adolescent depression7,8 and
the treatment of aggression and affective symptoms asso-
ciated with mental retardation,9–11 autism,11,12 and
Tourette’s disorder.13 Lithium does not appear to be ef-
fective as monotherapy for the treatment of attention-
deficit/hyperactivity disorder (ADHD).11,14

Potential Indications for Lithium
Use in Children and Adolescents

Bipolar affective disorder. Bipolar affective disorder
in children and adolescents has received increased inter-
est in recent years, especially in regard to exact diagnosis
and comorbidity. In a recent investigation, an incidence
of 0.94% for bipolar disorder has been demonstrated in a
high school population on the basis of structured inter-
views.15 Eleven percent (2/18) met the full criteria for bi-
polar I disorder while the remainder were diagnosed as
bipolar II or with cyclothymia. The mean age at onset of
the first affective episode was 11.75 years. In another
study, 20% of 206 children with ADHD received a co-
morbid diagnosis of mania while 98% of children with
bipolar illness met criteria for ADHD.16 Comorbidity of
conduct disorder, ADHD, substance abuse, psychosis,
and anxiety disorders has also been documented.15,16 A
placebo-controlled study of lithium used in adolescents
with bipolar affective disorder and substance dependence
showed improvement for both disorders.17

In a large open trial of lithium, 73.7% of bipolar chil-
dren and adolescents responded with increased mood sta-
bilization.11 In another large open study of lithium
therapy in acutely manic adolescents, 65.7% responded
after 4 weeks compared with 33.3% of those with a pre-
pubertal onset of illness. Patients with an early onset
(< 12 years) of an Axis I diagnosis (primarily ADHD or
conduct disorder) had a greater than threefold increase in
first-degree relatives with bipolar I disorder, possibly
suggesting a more virulent form of the illness with a
poorer treatment response.18 A naturalistic lithium main-
tenance study showed that only 37.5% of bipolar I ado-
lescents relapsed while on lithium therapy compared
with a 92.3% relapse rate for adolescents who discontin-
ued lithium during the 18-month follow-up period.19 In a
subsequent study of 54 adolescents with bipolar I disor-
der,20 44% of the 52 who recovered from their index epi-
sode had one or more relapses during a 5-year follow-up
while on lithium maintenance therapy. This study sug-
gested a slower return to euthymia but a longer time in
remission in adolescent compared with adult bipolar pa-
tients. Thus, the available studies suggest that lithium is
an effective pharmacologic agent for the treatment of
both the manic phase and maintenance state of bipolar
disorder in children and adolescents. Clearly, controlled
studies are necessary to address the efficacy and side
effect profile of lithium compared with other mood
stabilizers.

Aggression. Aggression is seen in many childhood and
adolescent disorders and causes severe suffering and dis-
ability for the child, with adverse impact on society at
large. However, aggression does not constitute a separate
diagnostic category. Subtyping aggression into impulsive-
affective and controlled-predatory subtypes may lead to
better assessment of treatment outcomes.21 Behavioral
therapy may be more effective for controlled-predatory ag-
gression, while pharmacologic and psychosocial interven-
tions seem to work best for impulsive-affective aggres-
sion.21,22 Although not specifically subtyped into predatory
or affective aggression, two well-controlled, methodologi-
cally similar studies showed lithium to reduce generalized
aggression and explosiveness in children 5 to 12 years old.
In the first study,6 61 children were randomly assigned to
one of three treatment groups: haloperidol, lithium, or pla-
cebo. Treatment duration was 4 weeks with a mean lithium
dosage of 1166 mg/day and a mean blood level of 0.993
mEq/L. Lithium and haloperidol were statistically superior
to placebo in reducing aggression. In a more recent study
of 50 children with characteristics similar to the first
group,23 lithium was compared with placebo during a
6-week trial. The mean lithium dosage was 1248 mg/day
and the mean blood level was 1.12 mEq/L. Interestingly,
the results were favorable but less robust compared with
the 4-week study, although essentially the same rating in-
struments were used. In a large open study of the use of
lithium in the treatment of a variety of childhood diag-
noses, lithium was found to be effective in reducing explo-
sive behavior and aggression in a subgroup of children
with behavior disorders.11 However, in a shorter, 2-week
trial,24 lithium showed no advantage when compared with
placebo in a double-blind fashion in 33 adolescent inpa-
tients with conduct disorder. At the completion of the
study, 1 of 12 patients taking placebo and 3 of 14 taking
lithium met remission criteria. Therefore, the available
studies suggest that lithium is probably an effective phar-
macologic agent to treat explosive aggression in the major-
ity of behaviorally disturbed children with Axis I disorders.

Major depression. Juvenile major depression (mean
age = 11.2 years) has a high rate of conversion to bipolar
disorder (32%) over time, 12.7% as bipolar I and 19% as
bipolar II disorders,25 but the efficacy of lithium monother-
apy has not been formally studied in major depression in
children or adolescents. However, two studies have looked
at lithium augmentation or antidepressant therapy in treat-
ment-refractory, depressed adolescents. In a retrospective
chart review,8 it was found that 6 of 14 patients achieved a
good response to TCA-lithium combination after a mini-
mum 4-week trial of a TCA alone. The response tended to
occur gradually over the first month of lithium treatment.
Responders could not be distinguished from nonrespond-
ers based on severity of initial episode, gender, or serum
level. The combination therapy was well tolerated in all
patients. In an open study of 34 depressed adolescents with
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a poor response after 6 weeks of imipramine therapy,7

24 received a 3-week trial of additional lithium therapy
and 10 served as controls. Of the lithium-treated patients,
42% showed evidence of clinical response in contrast to
10% of the controls. The addition of lithium was generally
well tolerated, with tremor and polyuria as occasional side
effects.

Some evidence suggests that certain populations of
children and adolescents may be less responsive to lithi-
um, including very young children, neurologically im-
paired youths, and adolescents with mixed mania or
predatory aggression.18,26 Patients with comorbid person-
ality disorders may also show a less robust response to
lithium.27

Combination pharmacotherapy. Published reports on
the use of lithium in combination with other medications
in children and adolescents have been rare. Some reports
in the adult literature suggest increased neurotoxicity
when lithium is combined with neuroleptics.28 However,
other studies show no adverse effects.29 Although some
practitioners use lithium and neuroleptic combination
therapy in severely behaviorally disordered youths after
conventional therapies have been unsuccessful, two stud-
ies showed that lithium alone is often effective in treating
psychotic symptoms in children and adolescents.30,31 In
addition, one study demonstrated that lithium was as ef-
fective as haloperidol and better tolerated.6

Positive results have been reported using lithium and
carbamazepine in combination in bipolar adolescents who
are resistant to monotherapy.32 However, in a case series
of four encephalopathic adolescents, behavioral decline,
lethargy, and seizures were increased with this combina-
tion.33 In a study of adolescent patients with mania, five
patients received concurrent valproate, lithium, and neu-
roleptic medications. Four out of the five improved and
sedation was the only adverse effect reported.34

Comorbidity of ADHD with bipolar disorder is cur-
rently being investigated. It has been reported that 12% to
20% of children with ADHD also met criteria for bipolar
affective disorder.35 Because combination pharmaco-
therapy may be necessary in these children, more studies
evaluating combination stimulant and mood-stabilizer
therapy are needed. In a small crossover study of meth-
ylphenidate, lithium, and the combination of these two
medications,36 increased gastrointestinal side effects, in-
somnia, and irritability occurred more frequently with
the combination compared with either drug alone. Be-
havioral improvement was observed but was not statisti-
cally significant.

In summary, the few available data on combining lithi-
um and mood-stabilizing anticonvulsants (carbamazepine,
divalproex) suggest that the combination might be effec-
tive in selected patients, but side effects may be greater
with combination therapy than with monotherapy. Here
again, we await controlled studies.

Pharmacokinetics and Clinical Use
of Lithium in Children and Adolescents

Children have a higher volume of distribution and glo-
merular filtration rate than adults, resulting in the need for
an increased lithium dose per body mass. Elimination half-
life is shorter for children compared with adults, so young
children may reach steady state faster.37 In addition,
switching from lithium carbonate to liquid lithium citrate
may require a dosage reduction due to differences in ab-
sorption.38

Before starting a child on lithium, a complete blood
count with differential, a urinalysis, and an electrocardio-
gram may be needed. Measurements may also include liver
function, T4, TSH, BUN, creatinine, and electrolytes. Con-
sideration may also be given to obtaining a 24-hour creati-
nine clearance (or two 12-hour urine collections). Dosing
can be approximated in three ways. First, gradually titrate
the dose depending on steady-state drug levels. Start with a
low daily dose (300–600 mg), check levels after 4 or 5 days,
and make adjustments accordingly. The second method
uses the Cooper nomogram to approximate the dosage af-
ter checking a serum lithium level 24 hours after a test dose
of 600 mg (300 mg in preschoolers). This method has been
shown to be safe, although adjustments in dosage may still
be necessary.39,40 The third method uses a dosage guide of
900 mg/m2 or approximately 30 mg/kg day to achieve a
mean steady-state level of 0.6 to 1.2 mEq/L. However, chil-
dren may have lithium levels above 1.4 mEq/L when this
method is used.41 The duration of an adequate trial of lithi-
um is at least 6 weeks. Drug levels should be measured
weekly until they become therapeutic (0.6–1.2 mEq/L).

Side Effects of Lithium
in Children and Adolescents

Overall, lithium is generally well tolerated in children
and adolescents. Side effects occur most frequently in
young children, especially those with neurologic deficits.42

For example, reports of adverse effects were particularly
prevalent in a study of autistic children.12 The most preva-
lent side effects include nausea, tremor, polyuria, and en-
uresis. In a study of 91 conduct disordered children (aged
5–12 years) in a placebo-controlled trial of lithium
therapy,43 side effects occurring only in lithium-treated pa-
tients included enuresis (17.4%), ataxia (6.5%), diplopia
(2.2%), dysarthria (2.2%), and polydipsia (2.2%). Vomit-
ing (41.3%), nausea (28.3%), and tremor (26.1%) occurred
in significantly more patients receiving lithium. Weight
changes were not significantly different from those receiv-
ing placebo. Special concern for side effects should be ex-
ercised in children with a febrile or dehydrating illness,
children involved in strenuous sports, children with an eat-
ing disorder, and those likely to use nonsteroidal antiin-
flammatory drugs (i.e., menstruating females).

Renal. Most studies report no adverse renal effects due
to lithium other than polyuria, polydipsia, and enuresis.22,43
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One case series of four adolescents reported no renal im-
pairment after they received lithium therapy for 3 to 5
years.44

Neurologic/cognitive. No impairments in attention,
cognitive functioning, and learning were commonly found
in children taking lithium.45,46 However, a study of 20 pre-
school children taking lithium reported side effects in 60%
of the cases, including tremor, drowsiness, ataxia, and
confusion. These side effects were seen most often during
the first week of therapy in those children with a diagnosis
of bipolar affective disorder.47

Thyroid. Most studies indicate no changes in thyroid
indexes in children and adolescents. However, one report
did mention the development of lithium-induced goiter
and hypothyroidism in children and adolescents.4

Teratogenicity. Lithium therapy has been associated
with a variety of teratogenic effects, especially Epstein’s
anomaly, although the overall risk to the fetus is now
thought to be less than previously reported.48,49 Please refer
to Table 1 for a listing of the special considerations of
lithium use in children and adolescents.

Potential Use of Alternative Mood Stabilizers
Valproate. Divalproex has recently been approved for

the treatment of mania in adult bipolar disorder. Con-
trolled studies for adult maintenance therapy and acute
treatment of adolescent bipolar disorder are ongoing. All
patients improved in an open trial using divalproex for the
treatment of mania in six adolescents.50 In another open
study of 11 adolescents with mania, who had failed to re-
spond to lithium and antipsychotics,34 valproate was added
to their medication regimen. Nine of the 11 patients
showed considerable improvement after 6 to 26 days of
valproate therapy. A third open trial of 10 adolescents with
explosive episodes showed definite improvement on
divalproex after 5 weeks.51 A review of liver failure deaths
due to valproate found the greatest risk was in children

0–2 years of age who were receiving other anticonvulsive
medications. The risk declined with age, to the extent that
no hepatic fatalities occurred in patients above 10 years of
age receiving valproate monotherapy.52

Carbamazepine. Carbamazepine has been reported to
benefit behavioral and affective disorders in a number of
children with and without concurrent seizure disorder, but
methodological problems existed in many of these stud-
ies.53 No trials have been done to assess the effectiveness
of carbamazepine as a single agent in the treatment of
child and adolescent bipolar disorder. In a double-blind,
placebo-controlled study of 22 aggressive children, no
benefit of carbamazepine over placebo was demon-
strated.54 In other carbamazepine studies of children, side
effects were frequent; 33% to 92% of children had some
type of adverse reaction including nausea, drowsiness,
diplopia, and dizziness.53,54 In one study, 46% of the chil-
dren receiving carbamazepine developed moderate-to-
marked leukopenia.54 Also, behavioral activation and
manic symptoms have been reported in children treated
with carbamazepine.53,55,56 Dosage reduction has been par-
tially successful in decreasing behavioral toxicity as well
as other adverse effects.55

USE OF LITHIUM IN THE ELDERLY

The principal use of lithium in the elderly is for the
treatment of bipolar disorder.57,58 Lithium appears to be
equally effective in the treatment of mania and for the pro-
phylaxis of bipolar disorder in the elderly as in the
younger adult population.59,60 However, the appearance of
primary mania for the first time after the age of 60 years is
relatively rare.59,61,62 Most elderly patients with mania have
a history of previous affective episodes in their early years.
These patients who have bipolar disorder have typically
experienced episodes of mania as well as major depression
during the earlier decades of their lives and may experi-
ence similar exacerbations in their later years. Episodes of
major depression and mania in patients with bipolar disor-
der may increase, decrease, or remain the same with age,
but the disease rarely enters full remission.59,63–65 Interest-
ingly, approximately 10% of all bipolar patients suffer
their first episode of major depression or mania after the
age of 50 years.59,61 However, in older patients, the course
of bipolar disorder can be modified by neurologic disease.
Furthermore, episodes of mania and depression not due to
bipolar illness can be caused by central nervous system
disease and medical illness. Approximately one third of
the cases of late-onset mania have been associated with
neurologic illness.64,65 Although lithium can be a first-line
treatment of bipolar illness and secondary mania in the el-
derly, its use is often associated with side effects. The most
common predisposing causes for these adverse events are
normal aging changes, neurologic disease, and medical
conditions.58,59

Table 1. Special Considerations in the Use of Lithium in
Children and Adolescents
Indications

Probably effective in bipolar disorder
Probably effective in aggression
Possibly useful as augmentation therapy for major depression
Effectiveness appears limited in aggression with comorbid illness

including mental retardation, autism, and Tourette’s disorder
Probably not effective in attention-deficit/hyperactivity disorder

Pharmacokinetics and clinical use
Higher volume of distribution than in adults
Higher glomerular filtration rate than in adults
Shorter elimination half-life than in adults
Careful approximation of dosing needed

Side effects
Generally well tolerated
Occasional side effects include enuresis, vomiting, nausea, and

tremor
Teratogenic effects are not common and occur less often than

previously reported
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Potential Indications for Lithium Use in the Elderly
Lithium is used principally to treat mania and for the

prophylaxis of bipolar disorder in both adult and elderly
populations.57–60 However, although the diagnosis of ma-
nia in the elderly is based on the same criteria used to diag-
nose younger patients, certain signs and symptoms are
more typically seen in older patients. Some of these char-
acteristic presentations include confusion, irritability,
paranoia, and impaired concentration. Neurologic disease,
particularly dementia and vascular abnormalities, as well
as medical disorders and medications, complicate the pre-
sentation and diagnoses of mania in the elderly. Mania can
be precipitated by right-sided lesions of the frontal cortex
such as a right-sided middle cerebral artery infarction.
Other disorders that can present as late-onset secondary
mania include hyperthyroidism, epilepsy, brain trauma,
dementia, neoplastic disease, and virtually any disease of
the right hemisphere.59,61,63,66,67 Medications that can cause
secondary mania include corticosteroids, levodopa, anti-
depressants, and broncodialators.59,67,68 If there is no his-
tory of early-onset manic episodes and no family history
of bipolar illness, secondary mania should be considered
in any elderly patient who presents with mania symp-
toms.58 Treating the underlying disorders may alleviate the
manic symptoms, but pharmacotherapy with lithium or
another mood stabilizer may be necessary.59,68 Lithium can
be a first agent of choice for the treatment of acute mania
and prophylaxis therapy for bipolar disorder in the elderly
and, after the primary cause has been addressed, for the
adjunctive treatment of secondary mania in the older
population. However, lithium may not be as effective in
elderly patients with these diagnoses, particularly if there
is comorbid neurologic disease or a medical condition af-
fecting the central nervous system.63,69,70

Pharmacokinetics and
Clinical Use of Lithium in the Elderly

The use of lithium in older patients requires certain pre-
cautions because of age-related changes and comorbid ill-
ness, both common in the elderly population. Physiologic
age-related changes include decreased total body water,
decreased renal blood flow, and reduced glomerular filtra-
tion rate.58,59,69 Reduced body water decreases the volume
of distribution of lithium throughout the body and tends to
elevate blood lithium levels in older patients. Renal func-
tion can be reduced up to 60%, which results in decreased
creatinine clearance. Although younger adults have an av-
erage lithium elimination half-life of 20 hours, elderly pa-
tients can exceed that by 50% to 100%. This is especially
the case in elderly patients with chronic medical illnesses,
such as congestive heart failure or hypertension.58,71

Prior to starting lithium therapy in the elderly, certain
laboratory values usually should be obtained, including a
complete blood count with differential, glucose, electro-
lytes, BUN, creatinine, urinalysis, thyroid profile, and

ECG. Consideration may be given to obtaining a 24-hour
creatinine clearance to better evaluate kidney function.58,71

Detailed mental status and neurologic examinations are
recommended because many side effects due to lithium
toxicity affect the central nervous system. A detailed medi-
cation history is an important part of the evaluation be-
cause many medications affect blood lithium levels.68,71

Some of the more common medications taken by the elder-
ly that can increase blood lithium levels include thiazide
diuretics, nonsteroidal antiinflammatory drugs, metronida-
zole, tetracyclines, angiotensin-converting enzyme inhibi-
tors, and β-blockers.57,68,72 In the elderly, it is important to
initiate lithium therapy by utilizing a low dose that is given
two or three times a day. Increases should be spaced out by
several days. Starting doses of 150 to 300 mg per day are
recommended for most healthy elderly patients.

Dosage increments of 150 to 300 mg every 3 to 5 days
is usual. To effectively treat mania in healthy elderly pa-
tients, total daily doses of 900 to 1800 mg may be neces-
sary to achieve blood lithium levels of 0.8 to 1.0 mEq/L. If
serious side effects occur prior to achieving this blood
level, it is recommended that the dose be lowered or the
rate of increase be slowed.58,73,74 For prophylaxis of bipolar
disorder in healthy elderly patients, the dosage necessary
to reach a blood lithium level of 0.4 to 0.8 mEq/L is gener-
ally 600 to 1200 mg/day.71 Twice daily dosing is common,
but studies have shown that once daily dosing is often ad-
equate, providing no side effects occur during periods of
peak blood levels.75,76 Blood lithium levels in the elderly
should be measured frequently, usually once or twice per
week, while the dosage is being increased.59,77

When rapid behavioral control is needed for acute ma-
nia, adjunctive therapy with an antipsychotic medication
such as haloperidol, 2 to 4 mg per day, is often effective.
Alternate adjunctive treatment may include a benzodiaze-
pine, such as 1 to 4 mg/day of lorazepam at 0.5 to 2 mg/day
of clonazepam.60 Newer antipsychotics such as olanzapine
may prove useful, but are generally unstudied to date.

For the very old, frail, medically ill, or cognitively im-
paired elderly patients, the dosage regimen should be re-
duced. The starting dose to treat acute mania in these sick
patients is in the range of 75 to 150 mg/day with similar
incremental increases every 3 to 5 days. These impaired
patients often require lower maximum dosage of lithium,
and blood lithium levels should be generally held below
0.9 mEq/L. Doses of 300 to 900 mg/day often achieve
therapeutic blood levels of 0.4 to 0.8 mEq/L in very old,
frail, medically ill, or cognitively impaired elderly. This
blood lithium level usually is adequate for behavior con-
trol and often only results in minimal side effects.58,71 If ad-
junctive pharmacotherapy is necessary in these vulnerable
patients, haloperidol or lorazepam can be used, but usually
at daily doses not to exceed 2 mg.

As in a younger adult population, premature discontinu-
ation of lithium can result in relapse of bipolar illness.78
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There is also some evidence that reinstitution of lithium
prophylaxis in previously responsive bipolar patients who
relapse due to interruption of medication may result in
nonresponse.79,80 Therefore, caution should be exercised
when consideration is given to stopping lithium therapy in
the elderly bipolar patient.

Because the half-life of lithium in many healthy elderly
patients approaches 36 to 48 hours (and is perhaps longer
in sick or compromised patients) stable blood lithium lev-
els are often not achieved for up to 8 to 10 days or longer.
Therefore, measuring a follow-up blood lithium level is
recommended for elderly patients 2 to 4 weeks after the
last incremental increase in lithium dosage is made, even
if an initial blood level at that dose is in the therapeutic
range.

Side Effects of Lithium in the Elderly
Lithium can cause side effects in the elderly at different

doses and different blood levels, depending on idiosyn-
cratic variables as well as physiologic and disease states of
patients. Physically healthy elderly patients generally tol-
erate lithium well and may have only a few, mild side ef-
fects. In other elderly patients, however, particularly the
very old, physically ill, frail, or cognitively impaired, side
effects and toxicity are more common.58–60,65,71,81 The most
prominent side effects are polyuria, gastrointestinal abnor-
malities, trauma, ataxia, and cognitive impairment. It is
important to note that these side effects can occur at both
therapeutic blood levels as well as at higher levels.59,71–73

Cognitive impairments due to lithium can include de-
creased memory, concentration, consciousness, and orien-
tation. Neuromuscular effects may include course tremor,
ataxia, myoclonus, and extrapyramidal symptoms includ-
ing parkinsonism.58,59,71,77,82 Occasionally, these cognitive
side effects can lead to compliance difficulties resulting in
ingestion of extra doses of lithium. Toxic blood lithium
levels may result in seizures and coma. Polyuria, usually
only an annoyance in younger patients, can be a serious
problem in the elderly because of the frequency of comor-
bid prostatic hypertrophy. This combination can lead to
progressive urinary retention and urinary tract infections.

Some side effects due to lithium occur mainly during
periods of peak blood levels. While once- or twice-a-day
dosing may enhance compliance, adverse effects might
occur at times of peak blood levels.58,71,77 Sustained-release
or slow-release lithium tablets can partially remedy this
physiologic effect.83–87 Slow-release lithium tablets have
been shown to decrease variability in blood level by as
much as 50% and reduce maximum blood level concentra-
tion when compared with a standard-release lithium
preparation.83 Total lithium availability over 24 hours, for-
tunately, is not altered.83–85,87 While some studies have
clearly demonstrated benefits of slow-release lithium tab-
lets,83–87 other studies have failed to confirm the find-
ings.88,89 However, side effects that are frequently associ-

ated with maximum blood lithium levels such as tremor
and nausea may be reduced and compliance maintained if
slow-release lithium preparations are used.83,87 Some stud-
ies have suggested that diarrhea is more common with
some slow-release preparations.86,89

Please refer to Table 2 for a listing of special consider-
ations of lithium use in the elderly.

Use of Alternate Mood Stabilizers
Although lithium is used as a first-line medication for

treating mania and bipolar disorder in the elderly, anticon-
vulsant medications have also been used as first-line
agents in recent years and may have a treatment role in a
subset of patients. Valproic acid and carbamazepine are
the two agents most used as alternatives to lithium.59,90

They seem particularly useful in patients with mixed, ra-
pid cycling, and lithium-resistant bipolar disorders and bi-
polar patients with abnormal electroencephalography.68

The two principal concerns with the use of anticonvulsants
for the treatment of mania and bipolar disorder in the el-
derly are their side effect profiles and the absence of multi-
center, placebo-controlled, double-blind studies.65 Side ef-
fects of carbamazepine include ataxia, sedation, cognitive
impairment, confusion, and seizures. In addition, transient
leukopenia is common, and agranulocytosis and hepatitis
have been reported. The side effect profile for valproic
acid includes ataxia, sedation, vomiting, and, rarely, hepa-
titis.59 Clinical assessments of the effectiveness of these
agents in elderly bipolar patients is anecdotal, consisting
of case reports and case series.59,65

SUMMARY

Lithium treatment in children, adolescents, and the el-
derly is generally similar to its use in adult populations ex-
cept for pharmacokinetic, dosage, and side effect consid-
erations. In children and adolescents, indications for the
use of lithium are not well defined. Probable indications

Table 2. Special Considerations in the Use of Lithium in the
Elderly
Indications

Effective if tolerated in primary mania
If tolerated, assists in the management of secondary mania
Neurologic disease and medical illness complicate the diagnosis and

treatment of bipolar disorder and mania
Pharmacokinetics and clinical use

Lower volume of distribution than in younger adults
Lower glomerular filtration rate than in younger adults
Longer elimination half-life than in younger adults
Low doses and blood levels recommended in the very old, frail,

medically ill, and cognitively impaired
Side effects

Most healthy elderly tolerate lithium well
Side effects more likely in the very old, frail, medically ill, and

cognitively impaired elderly
Slow-release lithium preparations may reduce certain side effects

while enhancing compliance
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are for the treatment of explosive aggression and bipolar
disorder. Possible indications include augmentation ther-
apy for depression and the treatment of aggression as-
sociated with mental retardation, autism, and Tourette’s
disorder. If proper care is exercised in administering
lithium to children and adolescents, the development of
toxicity is not common and side effects are generally well
tolerated.

Lithium continues to be used as a first-line medication
for the prophylaxis of bipolar disorder and the treatment
of primary manic episodes in the elderly and has been
used in secondary mania as well. Proper diagnosis of
these disorders in the elderly, however, is problematic.
Comorbidity complicates both the diagnosis and treat-
ment of these elderly patients. Diagnosis is especially af-
fected by neurologic and medical disease. Advanced age,
physical illness, frailty, and cognitive impairment predis-
pose patients to serious side effects. Thus, it is recom-
mended that vulnerable elderly patients on lithium treat-
ment be maintained on lower dosages and blood lithium
levels. Although many elderly patients can tolerate
lithium well and experience only minor side effects, seri-
ous neurologic and cognitive adverse reactions can occur,
especially in compromised patients. Slow-release lithium
tablets may alleviate side effects such as tremor and nau-
sea seen at maximum blood levels. Alternate mood stabi-
lizers for the treatment of psychiatric illness in children,
adolescents, and the elderly have been used increasingly
in recent years, and the tolerability of these agents ap-
pears promising but has not been established by con-
trolled studies.

Drug names: carbamazepine (Tegretol and others), clonazepam (Klon-
opin), divalproex sodium (Depakote), haloperidol (Haldol and others),
imipramine (Tofranil and others), lorazepam (Ativan and others), olan-
zapine (Zyprexa), sustained-release lithium (Lithobid, Eskalith), val-
proic acid (Depakene and others).
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