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21
Medical Treatment

of Manic Episodes

No one predicts how longit will be before the drugs take hold & [Robert Lowell]
begins to be himself again. Meanwhile he writes and revises translations furiously
and with a kind [of] crooked brilliance, and talks about himself in connection with

Achilles, Alexander, Hart Crane, Hitler and Christ, and breaks your heart.

A patient in the throes of a manic episode can be
intensely agitated, uncooperative, psychotic, ag-
gressive, or dangerous. By the time the clinician
is brought in, both patient and family are under-
standably confused and distraught. The bizarre,
frightening behavior obviously must be con-
trolled humanely, but the clinician haslittle time
to ponder available choices. Which drugsare best
for this patient in this situation? Should the pa-
tient be hospitalized? Should electroconvulsive
therapy be used? Each decision calls for balanc-
ing the ravages ofthe illness against the conse-
quencesof intervention—a medication’s potency
against its side effects, for example, or the
patient’s safety against the stigma of hospi-
talization.

This chapter focuses on such issues in the med-
ical management of acute manic episodes. Like
others in this section, the chapter begins with a
discussion of practical issues ofclinical manage-
ment, an approach to treatment drawn from the
research evidence and our own clinical experi-
ence. The research literature is reviewed in the

second part of the chapter, which some readers
may choose to read first.

Weare convinced that medical managementis
necessary for all patients who are truly manic or
are hypomanic and likely to become manic.
Based on that assumption, we devote the follow-
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—William Meredith!

ing discussion largely to criteria for appropriate
pharmacological treatment for acute mania. One
important caveat is in order, however. Not all
activated patients are necessarily manic, or even
hypomanic, and not all mildly hypomanic pa-
tients inevitably progress to mania. The line be-
tween normal exuberance and clinical hypomania
is sometimes difficult to discern, and clinicians

must approach the task of differential diagnosis
with care (see Chapters 4 and 5). Once the diag-
nosis has been made, skillful psychological man-
agement must accompany the drug treatment of
emerging or acute mania, especially if the patient
or family resists the idea of medications (see
Chapter 25).

Lithium, the first of the modern antimanic

agents, remains the most important.Its therapeu-
tic value was discovered by the Australian physi-
cian John Cade (1949), whose post-World War I
experiments with guinea pigs signaled a revolu-
tion in the treatment of manic-depressiveillness.
Several years were to pass before the importance
of Cade’s pioneering work was recognized. Euro-
pean psychiatrists began to take notice in 1954,
when his observations were confirmed and ex-
tended by Mogens Schou in Denmark. Although
a handful of American psychiatrists were among
the pioneers, lithium was not widely used in the
United States until the late 1960s. This slow ac-
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ceptance was partly traceable to earlier adverse
experiences with lithium as a salt substitute.

Chlorpromazine, the prototypical antipsycho-
tic medication for controlling the symptoms of
schizophrenia, wasfirst used clinically for a psy-
chiatric disorder in a manic patient (Schneider,
1951, cited in Swazey, 1974), More extensive
clinical observations in acutely manic patients
followed (Lehmann and Hanrahan, 1954). Since

lithium was still essentially unknown at that
time, particularly to American psychiatrists,
chlorpromazine quickly became the treatment
of choice for acute mania. Haloperidol, a butyro-
phenonethat also controls psychotic symptoms,
wasintroducedin the late 1960s and was found to

control psychotic behavior as effectively as
chlorpromazine while producing less sedation
and hypotension. As a result, many clinicians
now prefer haloperidol and other high-potency
neuroleptics, such as thiothixene.

The use of anticonvulsant drugs to treat manic
episodes dates back to the 1970s (Okumaet al.,
1973). Some anticonvulsant drugs that have
shown considerable therapeutic promise, particu-
larly carbamazepine, clonazepam, and valproate,
are already widely used with manic patients. Al-
though not yet approved by the U.S. Food and
Drug Administration for marketing as antimanic
agents, they can, of course, be used by physicians
at their own discretion.?

CLINICAL MANAGEMENT

Clinical Factors Influencing Drug Choices

Clinical decisions in managing mania are influ-
enced by the treatment setting, the nature and
overall severity of the symptoms, and the pres-
ence of medical complications. The following
recommendations are based on findings of the
studies reviewed later in this chapter, modified
and amplified by our own clinical experience and
that of colleagues we surveyed.

Symptoms

The most important consideration in choosing a
treatment for manic symptomsis their nature and
severity. Mild manic symptoms (hypomania or
stage-[ mania) usually respond well to lithium
alone. Restoring a normalsleep pattern (Hudson
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et al., 1989) can often avert escalation to more

severe stages of mania. This might be accom-
plished by using an adjunctive sedative hypnotic,
such as the benzodiazepines clonazepam or
lorazepam, during the evening.

A neuroleptic may be needed to control severe
symptoms, particularly gross hyperactivity and
psychotic features. Whether to chose a neurolep-
tic of high potency (e.g., haloperidol, thiothix-
ene) or low potency (e.g., chlorpromazine, thio-
ridazine)is still an unsettled issue. High-potency
drugs have a relatively low level of hypotensive
and sedative side effects, a feature that allows

more rapid initial dose escalation and, therefore,
presumably more rapid control of the psychosis.
Low-potency neuroleptics, on the other hand, are
more sedating—actually an advantage in achiev-
ing early control of the acute mania. In addition,
low-potency drugs carry less of a risk of extra-
pyramidal effects ,* including tardive dyskinesia,
and neurotoxic reactions, and also the rare neu-

roleptic malignant syndrome* (Casey, 1984;
Pope et al., 1986).

Both the research literature and our ownclini-

cal experience suggest that the anticonvulsants
and neuroleptics are superior to lithium in the
early phase of treating severe mania, that is, dur-
ing the first week or two. After the first 2 weeks,
lithium and, perhaps, carbamazepine are more
effective than neuroleptics. Because of their
greater specificity, lithium and carbamazepine
calm the patient with a minimum ofsedation and
nonspecific tranquilization. These drugs are also
superior because theyareless likely to be associ-
ated with postmania depressions and, even more
important, carry no appreciable risk of tardive
dyskinesia,

The properrole of the anticonvulsantsin treat-
ing acute mania has not yet been fully estab-
lished. As reviewed later, carbamazepine is
clearly effective, even when usedalone (although
in most trials it was given in combination with
lithium or neuroleptics). Existing data suggest
that carbamazepine may be as effective in acute
mania as lithium or neuroleptics, but its overall
efficacy requires more study. Compared with
lithium, carbamazepine is similar in its relative
specificity against the affective core of mania and
often faster in achieving its antimanic effects.
Less clear is whether it can match the effective-

ness of neuroleptics in the short-term control of
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the extreme hyperactivity seen in psychotic ma-
nia, although some evidence is encouraging.

As a treatment for manic-depressive illness,
carbamazepine is best established as an alterna-
tive for patients who do not respondto lithium or
cannot tolerate it. Thus, carbamazepine is the
treatment of choice for managing acute mania in

patients with a history oflithium-resistant rapid
cycles, lithium failure or intolerance, or kidney
dysfunction, Because of its antidepressant prop-
erties, carbamazepine, alone or combined with
lithium, may be particularly useful in the acute
treatment of mixed states, which may not respond
well to lithium alone (Secundaet al., 1985), Be-
cause it lessens aggression, carbamazepine may
also be a good choice for suicidal patients. Until
further information is available, the other anti-

convulsants should generally be reserved for pa-
tients who do not respond satisfactorily to car-
bamazepine. A possible exception to this rule
may be clonazepam, which, because ofits seda-
tive profile and safety, can be an important ad-
junctin the initial treatment of mania.®

Setting

The treatmentsetting also influences the choice
ofdrugs or electroconvulsive therapy (ECT), Ma-
nia subsides more gradually with lithium than
with neuroleptics, the anticonvulsants, or ECT.
This lithium lag, 7 to 12 days when the maniais
moderate to severe, might be tolerable in a well-
staffed inpatient research unit, but very rapid con-
trol of symptomshaspriority in mostsettings and
is clearly a necessity in some, such as an emer-
gency room without a closed psychiatric unit for
backup.’ In these settings, neuroleptics and/or
anticonvulsants (or, selectively, ECT) are prefer-
able for highly agitated patients, A decision tree
outlining the choice of treatments for mania is
illustrated in Figure 21-1.

Contraindications

Medical conditions or medication needs some-

times limit the choice of drugs.8 Although weare
concerned here with the short-term use of drugsin
treating acute mania, the medical factors dis-
cussed subsequently are also relevant to discus-
sions of long-term prophylactic treatment (see
Chapter 23). Medical contraindications for anti-
manic drugs, although rare, must alwaysbe bal-
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anced against the risks of untreated mania. Table
21-1 lists, in approximate rank order, contrain-
dications to antimanic drugs. (The subjective and
behavioral side effects oflithium andits effect on

organ systemsare fully reviewed in Chapter 23.)
Impaired kidney functionis a relative contrain-

dication for lithium treatment becauselithium is

eliminated principally through the kidney and can
influence renal tubular activity. Lithium can be
used for patients with moderate or stable impair-
ment, but the blood level should be carefully
monitored, since a therapeutic level usually can
be reached with lower doses than those needed for

patients with normally functioning kidneys. Car-
bamazepine can be substituted for lithium when
severe renal impairment precludesits use.

Cardiac disease is another important con-
siderationin treating mania. Byvirtue ofits ionic
properties and especially its ability to substitute
for potassium, lithium produces changes in the
electrocardiogram (particularly T-wave flatten-
ing) that are generally benign and reversible.
There are, however, rare and scattered case re-

ports of patients with certain kinds of cardiac pa-
thology who experience lithium-induced com-
plications (Jefferson et al., 1987).

Myocardial infarction requires a balancing of
risks, Lithium can conceivably produce com-
plications in an already compromised myocar-
dium (primarily because it can increase irri-
tability). This risk must be weighed against
possibly even greater risks, such as the effect of
the untreated manic patient’s uncontrolled ac-
tivity, psychophysiological stress, and uncertain
compliance with cardiac medication, as well as
the hypotension that may result from taking neu-
roleptics. Lithium should, therefore, be con-
sidered for managing a manic or hypomanic epi-
sode, even during or shortly after myocardial
infarction. Carbamazepine or perhaps clonaze-
pam may provide useful alternatives to lithium or
neurolepticsin this situation. (For comprehensive
reviews of the cardiac effects of lithium, see Al-

brecht and Miiller-Oerlinghausen, 1980; Jeffer-
son et al., 1987.)

Neurological conditions that influence treat-
ment decisions in mania include epilepsy, parkin-
sonism, dementia, cerebellar disease, and my-
asthenia gravis. The risk of neuroleptic-induced
tardive dyskinesia increases with age, particular-
ly in women. In addition, the risk appears to be
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Hypomania

(Stage - | or - 1] Mania)

Lithium Lithium
(+ Clonazepam

for sleep)

TREATMENT

or
Valproate =

Carbamazepine 5
beng se

Lithium + Clonazepam

Mania

(Stage - Il or - lil)
Lithium

(+ Clonazepam
for sleep)

Lithium + Neuroleptic

See * ae

Carbamazepine ®or

Lithium + { Valproate?or

Clonazepam 4

Figure 21-1. A treatment decision tree for mania. *The anticonvulsants are morelikely to be indicated when there
is a history of rapid cycles, lithium resistance, or temporal lobe—like symptoms.

substantially greater for patients with affective
illness than for those with schizophrenia (Casey,
1984). Intermittent use of a neuroleptic, more
typical in manic-depressive illness than in schizo-
phrenia, may also be associated with a greater
risk of tardive dyskinesia, but this association is
controversial.

Neither lithium nor the neuroleptics are con-
traindicated for acute mania in patients with
classic epilepsy, although both drugs can produce
activation of the electroencephalogram (EEG).
The obvious choice for treating manic-depressive
illness in patients with seizure disorders is car-
bamazepine, which has anticonvulsant activity,

Lithium can aggravate preexisting Parkinson’s
disease, an effect that is not surprising, since
lithium decreases dopamine synthesis in the brain
(see Chapter 13) (Makeeva et al., 1974).? Car-
bamazepine, which does not markedly affect the
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dopamine system,is preferable to neuroleptics in
managing the mania that can emerge when par-
kinsonian patients are treated with L-dopa. It is
also best for manic patients with preexisting tar-
dive dyskinesia.

Neuroleptics or anticonvulsants may be better
than lithium for manic patients with dementia,
cerebellar disease, or other pathology of the CNS
because lithium is more likely to intensify the
underlying dysfunctions. However, some pa-
tients with dementia are particularly sensitive to
the organic confusional effects of neuroleptics or
anticonvulsants. In the neuroleptics, this effectis
probably due to their potent hypotensive action.

The tendency of lithium to produce muscle
weakness makes it unsuitable for treating manic
patients with myasthenia gravis. It has been used
successfully to treat the pathological mood la-
bility associated with multiple sclerosis without

Alkermes, Ex. 1065
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Table 21-1. Relative Contraindications
for Antimanic Drugs 

Lithium

Usually coniraindicated:
Renal function impairment
Acute myocardial infarction
Myasthenia gravis
Pregnancy - 1°" trimester
Breast feeding
Compromisedfluid or sall balance

Use with close medical supervision, including limited
dosage:
Other cardiac pathology
Parkinson's disease

Pregnancy - 2% or 3" trimester
Delivery
Epilepsy
Thyroid disorders

Use with caution, including limited dosage:
Cerebellar disorders
Dementia
Other CNS disorders
Diabetes mellitus
Ulcerative colitis
Psoriasis
Senile cataracts

Osteoporosis
Certain drugs (see text)

Neuroleptics

Myocardial infarction
Parkinson's disease
Compromisedliver function
Porphyria
Hypotension
Tardive dyskinesia

Carbamazepine

Compromised liver function
Porphyria
Hematopoietic system abnormality
A-V block

Clonazepam

Neurological disorders affecting balance
CNS depression

4 previous history of allergic reaction to any antimanic drug
would be a contraindication for that particular drug.

aggravating the neurological disorder(see, e.g.,
Kemp et al., 1977), although such patients may
have a lower threshold for someoflithium’s side

effects in the CNS.

Other medical conditions also may be affected
by drug treatments for mania. Neuroleptics and
perhaps carbamazepine should be ruled out for
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patients with compromised liver function and
porphyria, for example. Carbamazepine and the
new atypical neuroleptic, clozapine, both have
been associated with bone marrow suppression
and should be avoided in patients with disturbed
hematopoietic function. Although lithium is not
contraindicated for patients with diabetes, the
disease process should be monitored closely once
the drug is started since it has been reported to
exacerbate diabetes, especially in patients taking
it for several years (see, e.g., Mellerup et al.,
1983).

Thyroid disease can be aggravated by the
chronic use oflithium, butin the relatively brief
acute treatment phase, the administration of thy-
roid hormone can offset any effects of lithium.
Hypothyroidism may also contribute to inade-
quate lithium response. One severely manic pa-
tient, for example, was unresponsive to a
lithium—neuroleptic combination until after her
hypothyroidism was corrected (Balldin et al.,
1987). Similarly, postpartum mania may be asso-
ciated with poor lithium response (Targum et al.,
1979), which may be caused by a correctable low
estrogen state (Wehr and Goodwin, 1981). Con-
ditions in which electrolyte imbalance exists,
such as severe diarrhea, complicate the use of
lithium and perhaps also of carbamazepine, and
neuroleptics might be favored. Any abnormality
in the hematopoietic system may complicate the
use of carbamazepine. To our knowledge, there
are no medical contraindications to the use of

clonazepam or other benzodiazepines.

Pregnancy

Birth defects, principally involving the cardiac
system, occurat rates that are significantly higher
than normal rates in babies whose mothers re-

ceived lithium in the first 3 months of pregnancy.
Thus, lithium should be avoided during thefirst
trimester whenever possible. Mild manic epi-
sodes during pregnancy should probably be man-
aged without drugs, butit is prudent to treat more
severe episodes, since the possible consequences
of an untreated episode (such as injury, psycho-
physiological stress, dehydration and malnutri-
tion, profound sleep deprivation, and suicide)
could pose a greaterrisk to the fetus than the side
effects of lithium. The risk—benefit considera-

tions for the use of lithium during pregnancy are
thoroughly reviewed in Chapter 23. Clonazepam

Alkermes, Ex. 1065
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is not known to be associated with fetal abnor-

malities and, therefore, might be used in these
circumstances. Another option is ECT, which
can be used without specialrisk to the fetus. The
clinical management of mania during pregnancy
has been reviewed by Nurnberg (1980) and by
Sitland-Marken and colleagues (1989).

Concurrent Medications

Although several drugs interact with lithium,
neuroleptics, and the anticonvulsants, only a few
combinations are contraindicated (see Table 23-5

and discussion in this chapter). Knowledge of
these interactions will influence the choice of one

drug over another, but potential drug interactions
generally should not take precedence over the
clinical indications outlined previously.

The concurrentuse oflithium and diuretics de-

serves special attention. Loop diuretics, such as
furosemide, do not substantially alter lithium ex-
cretion and can be administered together safely
(Saffer and Coppen, 1983; Jefferson et al.,
1987). The thiazide drugs are more problematic,
since they decrease tubular reabsorption of so-
dium andindirectly increaselithium reabsorption
and decrease its excretion. When these drugs are
used, lithium should be started at a low dose and

increased very gradually, with frequent monitor-
ing of the bloodlevel.

Other medical drugs with potential lithium in-
teractions includeanti-inflammatory agents, such
as indomethacin and phenylbutazone, which in-
creaselithium levels (Reimannet al., 1983); car-
diovascular medications, especially the anti-
hypertensive methyldopa, which decreases renal
clearance; and digoxin, which has been shown
to reduce the acute manic efficacy of lithium
(Chamberset al., 1982). Finally, some antibio-
tics prescribed for lithium-associated acne have
nephrotoxic potential.

Because they compete for hepatic metabolism,
certain drugs may significantly increase car-
bamazepine blood levels and produce toxicity.
Consequently, the combination of valproic acid
and carbamazepine is contraindicated (Meyer et
al., 1984; Lambert and Venaud, 1987; Meijer et
al,, 1984). Among the other drugs that should be
used cautiously with carbamazepinefor this same
reason are verapamil, isoniazid, diltiazem, and
erythromycin and related antibiotics (Berrettini,
1986; Sovner, 1988). By contrast, other drugs—
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phenobarbital, primidone, and phenytoin—can
decrease carbamazepine blood levels, presum-
ably by inducing hepatic metabolism (Post etal.,
1985).

Concurrent administration of carbamazepine
and neuroleptics has been reported in more than
100 patients. The two drugs produce some addi-
tive effects in the CNS, and there is some evi-

dence that they enhance each other's effects. Car-
bamazepine does not appear to alter lithium
levels. Additive CNSeffects, especially sedation
and cognitive and memory functions, should be
kept in mind when deciding how fast to increase
dosages and the ultimate dose level, Patients with
preexisting CNS disease may be especially vul-
nerable to neurotoxicity with this combination
(Shukla et al., 1984).

Determining Medication Dosage

Neuroleptics

Clinicians traditionally have used larger doses of
neuroleptics for acute mania than for schizo-
phrenia, but recent experience suggests that more
modest doses can be effective. The lower doseis

feasible if the patient is carefully monitored for
early signs of improvement and takes lithium
along with the neuroleptic. Chlorpromazine
doses averaged more than | g per day in con-
trolled studies, and comparably high doses have
been reported for the high-potency neuroleptics,
such as haloperidol and thiothixene. Blood level
determinations for neuroleptics are not yet rou-
tinely available as they are for lithium. Clinical
state, age, sex, and weight must be considered in
setting dose levels; higher doses are required for
more disturbed and highly active patients and
for patients who are male, young, or heavy.
Haloperidolis usually started at 5 to 15 mg intra-
muscularly (or 10 to 25 mg orally) every 4 to 6
hours. For chlorpromazine, the preferred dosage
is 50 to 100 mg, which can be administered intra-
muscularly every 6 hours and then gradually re-
placed by oral doses.!° The need for such high
doses of neuroleptics should be reevaluated con-
tinually throughout treatment of the acute manic
episode. To minimize the possibility of neurotox-
icity, extrapyramidal side effects, or postmania
depression, dosage should be reduced as soon as
manic symptoms begin to subside.
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Lithium

The gap between therapeutic and toxic levels of
lithium is the narrowest of any drug routinely
used in psychiatry. Fortunately, the level of
lithium in plasmais readily determined, and dos-
age requirements have been studied extensively.
In managing acute mania with lithium alone,it 1s
best to use a dosage schedule that produces the
highest plasma level consistent with acceptable
side effects. These bloodlevels usually are higher
than those considered necessary or safe for main-
tenance therapy. The dose/blood level relation-
ship is influenced by the individual's sex, age,
weight (especially muscle mass), salt intake,
amountof sweat, intrinsic renal clearance capaci-

ty for lithium, and, as noted, other medications.
A relatively higher dose/bloodlevel ratio is asso-
ciated with being younger, male, and heavier and
having a highersalt intake.

In the lithium treatment of acute mania, the

patient's clinical state is one of the most impor-
tant factors affecting the dose/blood level rela-
tionship. Some patients, when manic, retain
lithium in body pools outside the plasma, proba-
bly largely in bone (Greenspan et al., 1968; Almy
and Taylor, 1973). In practice, more lithium is
needed to achieve a given blood level during ma-
nia than during euthymiaor depression (Goodwin
et al., 1969; Serry, 1969; Kukopulos et al.,
1985). When mania begins to subside, a dosage
reduction usually is necessary to avoid lithium
toxicity. Obviously, blood levels should be moni-
tored more frequently when theclinical state is
changing, especially from mania to euthymia or
depression.

To predict dosage requirements, some inves-
tigators recommend a test dose of lithium fol-
lowed 24 hourslaterby a plasma level determina-
tion (Cooper and Simpson, 1976; Perry et al.,
1984). Fava and colleagues (1984) showed that,
by using this technique, therapeutic levels were
obtained faster, and fewer blood level determina-

tions were required. Although this technique
probably can be applied reliably when the mood
State is stable, its practical value in treating acute
mania is limited by the state-dependent kinetics
of lithium. Errors in the predicted dose may, for
example, be due to changesin patients’ sleep and
activity, which presumably cause changes in re-
nal clearance (Perry et al., 1984). In addition, use
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of this method necessitates a 24-hour delay in
treatment. Norman and colleagues (1982) pro-
posed a faster technique that can also account for
changes in renal clearance. This technique may
be impractical, however, since it requires a
4-hour urine collection along with a blood
sample.

The plasmaleveloflithium needed to produce
a clinical response differs substantially from one
manic patient to another. The same is true of
toxicity. These differences are partly caused by
variability in tissue sensitivity, a variability en-
countered with any drug. More important, how-
ever, are individual differences in the ratio of

plasmalithium to intracellular lithium, as re-
flected in red blood cell (RBC) determinations.

Toxic reactions reflect intracellular lithium,
whereas serum levels reflect only the extracellu-
lar compartment.

These issues are important to treatment be-
cause increasing plasma levels of lithium (up to
1.4 mEq/liter) are associated with propor-
tionately higher rates of therapeutic response
(Stokes et al., 1976), Although there is reason to
push the dose in patients who fail to respond,
blood levels above 1.5 mEq/liter are not gener-
ally recommended, and even levels between 1.2
and 1.5 mEq/liter require considerable care
to avoid toxicity. Indeed, an increase in the
RBC/plasmalithium ratio often precedes the de-
velopment of neurotoxicity (see, e.g., Dunneret
al., 1978; Carroll and Feinberg, 1977). In most
cases, blood levels in the therapeutic range can be
achieved at doses between 900 and 1,800 mg
daily of lithium carbonate.

In deciding the maximum lithium level to use
with a manic patient, the clinician should keep in
mind that the most important potential toxic
effects are those involving the CNS. This task is
made moredifficult by the fact that the delirium-
like symptoms that can occur in severe mania
may be nearly indistinguishable from neurotoxic
effects. (Specific neurotoxic effects oflithium are
discussed in Chapter 23.)

Some authors have suggested using a loading
dose strategy for treating mania with lithium,'!
both to achieve the maximum bloodlevel quickly
and to speed therapeutic onset. The value ofthis
strategy is questionable, however, especially in
light of animal and human data indicating that
lithium is slow to enter the brain from the blood,
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even when plasmalevels are high. In one study,
CSFlithium levels increased 50 percent, on aver-
age, from thefirst to the third week on a constant
lithium dose (Rey et al., 1979).

Lithium Plus Neuroleptics

The additive and possibly synergistic effects of
lithium and neuroleptics must be considered
when combining the two drugs, A severe enceph-
alopathy syndrome was first reported in four
manic patients treated with high doses of both
lithium and haloperidol by Cohen and Cohen in
1974, Since then, some 50 additional cases of

neurotoxic syndromes resulting from the com-
bination of lithium and a neuroleptic have been
reported. Most of these conditions are reversible.
On the other hand, eight prospective and retro-
spective studies with a total of more than 600
patients have generally failed to find any special
neurotoxicity with this combination.!? This liter-
ature suggests that the risk of neurotoxicity is
associated with pre-existing encephalopathy and
high dose levels, especially of the neuroleptics. '9
Thus neuroleptics should be used in substantially
lower dosages when combined withlithium than
when used alone. We also recommendthat the

lithium level be kept below 1.0 mEq/liter, in part
because neuroleptics increase the RBC/plasma
lithium ratio (Von Knorring et al., 1982), Al-
thoughlithium and neuroleptics generally can be
combined safely and effectively when done in
this way, it is important to monitor CNS function
and, in hospital settings,to alert the staff to watch
for symptomsof neurotoxicity. Patients in seclu-
sion rooms, who can rapidly become dehydrated,
require special caution, including temperature
monitoring (see later discussion of seclusion and
restraints). One report of a high frequency of neu-
rotoxicity with lithium—neuroleptic combina-
tions in people over 65 suggests caution in this
age group as well (Miller et al., 1986).

Carbamazepine and Valproate
When carbamazepine is used alone, the starting
doseis usually 200 to 400 mg, which is increased
to the 800 to 1,000 mg range during thefirst
week. Further increases (up to about 1,600 mg)
are appropriate if no responseis evidentafter the
first 2 weeks and if not limited by unacceptable
side effects, The blood level generally should be
between 6 and 12 ng/ml. When carbamazepineis
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combined with lithium or neuroleptics, the dose
and target blood level are typically somewhat
lower, Over time, carbamazepine can Induceits
own hepatic metabolism, and blood levels can
fall, This problem is more troublesome in pro-
phylactic treatment (see Chapter 23).

Side effects are more likely to occur when dos-
ages are increased rapidly in treating acute mania
than when the dosageis built up slowly in thefirst
phase of prophylactic treatment. These early side
effects—drowsiness, dizziness, ataxia, confu-

sion, double vision, and nausea—usually do not

persist beyond the first week or two and often
respond to temporary dosage reduction.

Carbamazepine producesside effects aboutas
frequently as lithium and less often than neu-
roleptics. Skin rashes of varying degreesof sever-
ity are a frequent problem (10 to 15 percent of
patients). Those that are unaccompanied by evi-
dence of a systemic allergic response can be treat-
ed with 20 to 30 mg of prednisone administered
daily for a few weeks, then gradually discon-
tinued. Liver enzyme levels, complete blood
count, and platelet count should be obtained
before treatment and weekly for the first 3 to
4 weeks of treatment and then every 4 to 8
weeks,

Although transient suppression of white blood
cells and platelets is common, it does not require
discontinuation of the carbamazepine. Serious
hematopoietic complications (agranulocytosis
and aplastic anemia) are rare, occurring once in
about 15,000 to 20,000 patients. Nevertheless,
the drug should be discontinuedif the white count
drops below 3,000 or if the patient showsclinical
signs of these complications, such as sores, infec-
tions, fever, easy bruising, or petechiae, In one
report, the benign suppression of white blood
count by carbamazepine was offset by the ad-
dition of lithium (Brewerton, 1986). Compre-
hensive reviews of the clinical pharmacology
of carbamazepine (dosage, blood levels, and side
effects) are now available.'* Differences in
the side effect profile of carbamazepine and
lithium influence treatment choices for long-term
maintenance; these profiles are compared in
Chapter 23.

In treating acute mania with sodium valproate
or valproic acid (generally used in combination
with lithium), it is usual to start at 500 to 1,500
mg/day in divided doses, with peak doses rang-
ing from 750 to 3,000 mg/day, corresponding to
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blood levels between 50 and L100 jxg/ml (with a
median of about 75 jxg/ml). No serious adverse
effects have been found in the 268 psychiatric
patients reported in the literature, and side effects
are minimal or absent. However, hepatic function
should be monitored in light of rare reports of
potentially fatal hepatitis in epileptic patients.
Also, when valproate is combined with car-
bamazepine, blood Jevels should be monitored
closely and dosages may need to be adjusted,
since there are complex metabolic interactions
between the two drugs.

Clonazepam

Clonazepam has become popular among some
clinicians for the rapidly, albeit perhaps non-
specific, control of manic symptoms becauseit is
relatively safe and easy to use (e.g., it requires no
blood monitoring) (Santos and Morton, 1987). In
high doses (10 to 15 mg), it may be well suited to
emergency room or inpatient settings where the
profound sedation presents a more manageable
risk. For outpatient use, the dose-dependentseda-
tive and related dissociative reactions may pre-
sent problems, such asin driving a car or operat-
ing machinery, In these situations, it is wise to
use the smallest possible dose needed to restore
sleep and, it is hoped, abort an emerging manic
episode (the 2 to 5 mg range). Experience to date
indicates that clonazepam can be administered
safely in combination with any of the other drugs
discussed previously, andits effects are additive.
Other sedative benzodiazepines, such as loraze-
pam, are also used for mania.

Strategies for Drug Treatment
of Severe Mania

In the first few days of treating moderately severe
to severe mania(stagesI] or II]), the three choices
are neuroleptics, carbamazepine, or clonazepam.
Ofthe neuroleptics, haloperidol is generally pre-
ferred. After 3 to 4 days, or as soon as the acute
hyperactive and psychotic symptoms begin to
subside, the dose of neuroleptic can be reduced
and lithium added—cautiously,since side effects
are additive. By not giving the drugs concur-
rently, the clinician can assign the side effects to
the appropriate drug, Careful monitoring of both
clinical effects and side effects permits gradual
decrease of the dose of neuroleptic and increase
of the lithium dose, By the third week, most pa-
tients can be maintained on lithium alone, al-
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though some will require modest doses of neu-
roleptics for a longer period. For patients with
substantial schizoaffective features, adjunctive
neuroleptics may have to be maintained indef-
initely.

Carbamazepine, initially reserved for lithium
nonresponders, is now being seriously con-
sidered asafirst-choice alternative to neurolep-
tics as an adjunctto lithium.If additional studies
continue to show that carbamazepineisat least as
effective as neuroleptics without the same poten-
tial for tardive dyskinesia, postmania depression,
or cycle induction, carbamazepine may be
preferable.

Finally, for the reasons noted above,
clonazepam and related benzodiazepines are
being used increasingly for acute mania.

Electroconvulsive Therapy
ECTis a valuable alternative to medications in

treating acute mania, a point that was underlined
by two favorable comparisons with lithium, a
randomized controlled trial (Small et al., 1988)
and a large retrospective study (Black et al.,
1987, 1989). ECT may be especially useful for
severely manic patients, for those who have
proven unresponsive to drugs, and for those in
mixed states with a high risk of suicide. If ECTis
to be used, lithium should not be administered

simultaneously (even in reduced doses) because
neurotoxic complications have been reported to
occur with this combination (see, ¢.g., Small,
1980; Rudorfer and Linnoila, 1986). Someclini-

cal investigators believe that bilateral electrode
placement may be necessary to obtain the full
antimanic effect of ECT (Small et al., 1985),
whereas others find no difference between uni-

lateral and bilateral placement (Black et al.,
1987). .

Hospitalization

Patients exhibiting fully developed psychotic
(stage- III) mania almost always need to be hospi-
talized, often involuntarily. When their manic
symptoms are still in the mild to moderate range,
judging the need for and timing of hospitalization
can be more difficult. The family’s support and
collaboration are essential when hospitalizing a
patient. They are also needed to help control a
patient who can stay out of the hospital by, for
example, assuring compliance with medication.
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In deciding whether to hospitalize a patient, the
clinician must keep in mind that mild mania can
progress to severe mania rapidly and unexpect-
edly. The possible social, occupational, or legal
consequences of such extreme behavior must be
weighed against the professional and personal
consequences of hospitalization.

Since manic patients rarely recognize their
need to be hospitalized, informed consent pre-
sents a dilemma, and involuntary commitmentis
often necessary. In Somestates, such legal pro-
cedures can be difficult and cumbersome, and

commitmentcan result in stigmatization and loss
of somelegalrights for the patient. On the other
hand, to acquiesce to the patient's refusal is to
court disaster. A possible humanealternative to
this no-win dilemma may be to obtain consentin
advance, an application of the so-called Odysseus
principle discussed in Chapter 24.

The hospital treatment of mania often requires
decisions concerning the use of seclusion rooms
and physical restraints. Seclusion substantially
reducesthe levelof stimulation to a severely man-
ic patient, thus ameliorating a factor that often
seems to drive and perpetuate the episode. The
potential for self-injury, including physical ex-
haustion, and the need for medical monitoring
often necessitate the use of physical restraints.
Indeed, failure to use restraints has been the basis

for successful malpracticelitigation.

Treatment of Mania in Children

and Adolescents

Issues related to the treatment of mania in chil-

dren and adolescents have become increasingly
important with the growing recognition that ma-
nia and manic-like states occur frequently in ado-
lescents and even in prepubertal children (see
Chapter 8). Resolving these issues is more urgent
if the early episodes alter the brain in such a way
as to facilitate subsequent episodes—aprediction
based on biological models of kindling and sensi-
tization (see Chapters 16 and 20). Added to the
already well-recognized psychologicaland social
scarring that results from manic episodes, this
possibility of an ever-worsening, accelerated
course implies that the earlier the illness is treated
the better the long-term outcome.

In general, the treatment of mania in children
and adolescents follows the same principles that
apply to adults.'5 Compared with manic episodes
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in adults, those in the young are more likely to
involve delusions and psychotic disorganization,
perhaps reflecting the impact of the manic pro-
cess ona still developing nervous system (Ryan et
al., 1987). Despite the severity of their symp-
toms, manic children and adolescents generally
respondto lithium as well as do adults (see, e.g.,
DeLong and Nieman, 1983). Indeed, some evi-
dence suggests that the young may actually re-
spond better to lithium than adults with similar
mood and psychotic symptoms (Van der Velde,
1970; Varanka et al., 1988), and supplemental
neuroleptics may be less necessary. Within the
adolescent group, however, those with a very ear-
ly onset of disturbance may not respond as wellto
lithium as do those with symptom onset in adoles-
cence (see, e.g., Strober et al., 1988, reviewed
later in this chapter). It has also been suggested
that very early onset bipolar disorderis more like-
ly to involve mixedstates and rapid cycling (Ryan
and Puig-Antich, 1987), conditions that may re-
quire supplemental anticonvulsants.

Although controlled studies are lacking, open
trials suggest that therapeutic blood levels for
children and adults are about the same, When

adjusted for differences in body weight, the
lithium dosage required to reach these blood lev-
els is somewhathigherin children than in adults,
presumably due to the greater capacity of the
young kidney to clear lithium (Weller et al.,
1986). For the acute treatment of maniain chil-
dren, side effect considerations appear similar to
those in adults, although someinvestigators have
noted fewer side effects in children. In dealing
with medication compliance among the young,it
is well to be aware of the special concerns experi-
enced by this age group (body image, peer pres-
sure, motor coordination, acne, to name a few).
These issues are discussed in Chapter 25.

Treatment of Mania in the Elderly

Asdetailed in Chapter 5, mania in the elderly may
be obscured by concurrent signs of organic brain
syndrome or by prominent schizophrenia-like
symptoms. Thus, before diagnosing mania in an
elderly patient who has no history of manic epi-
sodes, the clinician should consider the possibil-
ity that the manic symptoms are caused by an-
other medical condition or by medications (see
Chapters 5 and 18 for a full discussion of second-
ary mania). [f the identified primary factor cannot
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be corrected, pharmacological treatment of the
manic symptomis is appropriate.

When using antimanic agents in an elderly pa-
tient, other medical problems andpossible inter-
actions with other drugs must be considered
(Sargenti et al., 1988). Although systematic re-
views generally do not support a direct correla-
tion between age and overall side effects, there is
an age-associated increase in moderate to severe
side effects (Smith and Helms, 1982), perhaps
related to important pharmacodynamic differ-
ences, such as reduced renal lithium clearance.

Moreover, some case reports suggest an age-
related increase in sensitivity to the neurotoxic
effects of antimanic drugs (see, e.g., Strayhorn
and Nash, 1977). This possibility must be kept in
mind to avoid mistaking neurotoxic symptoms
for the normaldeficits of aging. Of special con-
cern is the increased vulnerability among the
elderly to tardive dyskinesia secondary to
neuroleptics.

REVIEW OF THE LITERATURE

Lithium

Uncontrolled and Single-Blind Studies

In the earliest clinical trials of lithium, re-

searchers did not define their diagnostic criteria
for mania, notably failing to differentiate manic
and schizoaffective states. Nor did they use a
double-blind design or rating scales to evaluate
clinical response. Despite these shortcomings,
the early studies provide many rich clinical de-
scriptions and give a good sense ofpatients’ re-
sponses to the drug. In many reports from this
period, for example,clinicians observed that typ-
ical manic patients were most likely to respond to
lithium and that the patients with schizoaffective
states did not appearto respond as well. Although
conducted by many groups over several years, the
uncontrolled studies consistently demonstrated a
high rate ofresponse, which usually began within
about a weekofstarting lithium. Whenthe results
ofthese 10 early studies are combined, 334 of413
patients (81 percent) showed lessened mania dur-
ing acute lithium treatment (Goodwin and Ebert,
1973). This improvement did not necessarily
mean complete remission, nor is it clear how
much timeit took for a full response to occur.!6

More recent open studiesoflithium appear to
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demonstrate its efficacy for mania in children.
For example, Varanka and colleagues (1988), in
a careful openstudy of 10 manic prepubertal chil-
dren between the ages of 6 and 12, foundthatall
patients responded well to lithium alone, with
most of the improvement occurring in an average
of 11 days. All of the patients exhibited mood-
congruent psychotic symptomsthat responded to
lithium in about the same amountof time as did

the mood symptoms.

Controlled Studies

Thefirst controlledtrial of lithium in mania (Ta-
ble 21-2) was done in Denmark by Mogens Schou
and colleagues in 1954. Almost a decadelater, in
1963, Maggs, working in England, did a double-
blind evaluationoflithium’s effects on acute ma-

nia, the first such study to use formal rating in-
struments of manic behavior and to analyze the
data statistically. The earliest American con-
trolled study of lithium, done in 1968 by Bunney
and co-workersat the NationalInstitute of Mental

Health (NIMH), offered longitudinal double-
blind data on two patients, demonstrating the sen-
sitivity of manic symptoms to temporary with-
drawalof lithium medication. The NIMH group
extended its study to 30 manic-depressive pa-
tients, of whom |2 were manic (Goodwinet al.,

1969). A fourth study, by Stokes and his associ-
ates at the New York University and Comell Uni-
versity Medical Colleges (1971), used a double-
blind design with alternating 7 to LO day periods
on lithium or placebo in 38 manic-depressive
inpatients,

Despite methodological differences, results of
the four controlled studies are remarkably consis-
tent. The overall responserate in the 116 patients
is 78 percent, a figure very close to that derived
from the open studies. Clearly, these four studies
demonstrated that lithium is superior to placebo
in the acute treatment of mania. They also re-
vealed some characteristics of lithium discussed

in the first part of this chapter. First, despite its
demonstrated effectiveness, lithium is relatively
slow to produceclinical changes, usually requir-
ing a 2 weektrial to reach maximum therapeutic
effect. Second, although the diagnostic criteria
used in these studies are not necessarily compar-
able to DSM-II], the lithium responders tended to
be classic bipolar patients (manic phase), often in
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Table 21-2. Lithium in Mania: Placebo-Controlled Studies

 
Response

Study Method N Rate % Comments Assessment

Schou et al., 1954 Random 30 typical 90 40%definite Global
crossover* 50% probable impression

8 atypical 62 25%definite
37% probable

Maags, 1963 Random 28 Lithium superior= Wittenborn
crossover to placebo scale

Goodwin et al., 1969 Nonrandom 12 75 67% complete Modified Bunney-
crossover 8%paniial Hamburg scale

Stokes et al,, 1971 Nonrandom 38 75? 40% improved Quantification of
crossover on placebo nurses’ observalions
 

Overall Response 

4 Not all cases included
Refers to numbers of episodes

18%

This table wasoriginally produced by Goodwin & Zis, 1979, and reproduced by Tyrer, 1985.

stage I or Il of mania, and nonresponders tended
to be schizoaffective or in stage-I[] mania.

Onceit had been unequivocally demonstrated
that lithium did have antimanic activity, other

questions could be asked: How doeslithium alone
compare with neuroleptics (major tranquilizers,
antipsychotics)? Do the relative merits of these
drugs differ with various manic symptom pat-
terns? Whatsort of manic patients would benefit
from lithium alone? When and how should

lithium be used in combination with other drugs?
The studies described subsequently partially an-
swer these questions.

Case reports and controlled studies suggest that
a relatively broad spectrum ofclinical states in
adolescents and children appears to respond to
lithium. This diversity probably reflects, first,
some lack of specificity in the action of lithium
and, second, the variety ofclinical presentations
of mania in these age groups, as noted in Chapter
8. The reports of patients whose symptomsfit or
approximate DSM-III criteria for mania!? sug-
gest that the efficacy oflithium is comparable to
that reported for the treatment of mania in
adults,'® with the possible exception of children
with very early onset of disturbance. Results are
confounded, however, because in many of these
reports, unlike the adult literature, lithium was
given in combination with other drugs.
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In one of the largest and most rigorous studies
done on the subject to date, Strober and col-
leagues (1988) found that, when symptoms began
after puberty, the rate of responseto lithium was
twice as great as when they began before puberty.
Only 40 percentof bipolar adolescents with very
early onset of symptoms respondedto lithium,
whereas 80 percent of those whose symptoms
began in adolescence responded (p < ().02).19
Strober’s group studied 50 adolescents with
bipolar-I disorder who were treated with lithium
and, as needed, neuroleptics and carbamaze-
pine.29

. , . the poorlithium response in these probandsis in
accordance with data relating lithium failure to longer
histories of illness preceding treatment. . . and greater
overall personality disturbance. . . . Increased refrac-
toriness to treatment in this groupis also in line with
theoretical speculation ... that responsiveness to
lithium carbonate may decrease over time in patients
who experience a chronic, uninterrupted progression
of their illness. (Strober et al., 1988, p. 265)

High-Potency vs Low-Potency Neuroleptics

In one of the few studies that directly compared
the butyrophenone haloperidol with chlorproma-
zine under controlled conditions, Entwistle and
colleagues (1962) noted that tranquilization was
achieved more rapidly with haloperidol, requir-
ing an average of 4 daysfor full effect, and that
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hyperactivity could be controlled even more
rapidly, within 2 or3 days, The more recentliter-
ature is reflected by the study of Janicak and col-
leagues (1988a), who found that chlorpromazine
and thiothixene were similarly effective in manic
patients who were also receiving lithium. As ex-
pected,the profile of side effects was differentfor
the two drugs (extrapyramidal symptoms were
significantly greater in the thiothixene group).
Clozapine, a high-potency neuroleptic with a low
incidence of extrapyramidalside effects, has not
yet been fully evaluated in manic patients, but
shows promise, perhaps especially for schiz-
omanic patients.?!

Lithium ys Neuroleptics

In most studies comparing lithium with neurolep-
tics, both manic and schizoaffective patients were
treated (Table 21-3). With the exception of a Jap-
anese study in which relatively low doses of
lithium were used (Takahashi et al., 1975),
lithium treatment was associated with marked im-

provementor remissionin about two thirds of the
patients in these comparison trials. These find-
ings are in good agreement with the results of
controlled studies oflithium alone and of open or
single-blind studies. Furthermore, with the ex-
ception of the study conducted by the Veterans’
Administration (VA) and NIMH (discussedlat-

er), lithium, over time, proved superior to
chlorpromazine in treating acute mania, as
judged by the proportion of patients showing
marked improvementor remission. The evidence
also strongly suggests thatlithium ameliorates the

very affective and ideational symptoms most spe-
cific to the manic syndrome. Chlorpromazine can
match or exceed lithium in the initial control of

psychomotor hyperactivity, but this effect may
be due to nonspecific sedation, Comparisons of
lithium and neuroleptics have been limited
largely to chlorpromazine. The one study that did
compare lithium with both chlorpromazine and
haloperidol found that the latter neuroleptic has
the most rapid action (Shopsin et al., 1975a).

The VA-NIMHstudy (Prien et al., 1972) war-
rants more extensive discussion because ofits

size—255 newly admitted manic and schizo-
affective patients in 18 VA hospitals—andits
unusual findings. Patients were differentiated not
only by diagnosis but by activity level: “highly
active” or “mildly active.”” Among the highly ac-
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tive patients who completed the 3-week treatment
trials, both the lithium-treated and the chlorpro-
mazine-treated groups improvedsignificantly on
a wide range of symptoms, However, 38 percent
of the lithium-treated patients dropped out, com-
pared with only 8 percent of those treated with
chlorpromazine, in part reflecting more side
effects attributable to lithium in this group, since
the dose was pushed in an effort to control the
hyperactivity, Both drugs produced significant
improvement in the mildly active patients who
completed the study, but in this group severe side
effects were more frequent among the
chlorpromazine-treated patients.

The investigators concluded that chlorproma-
ziné Was superior to lithium in the initial treat-
mentofthe highly active patients. The neurolep-
tic not only reduced motoractivity, excitement,
grandiosity, hostility, and psychotic disorganiza-
tion, but it also sharply decreased the patients’
need for ward supervision in the first week. By
the end of 3 weeks, however, the two drugs were
equivalent. Among the mildly active patients,
there were fewer dropoutsrelated to lithium than
to chlorpromazine, primarily because lithium did
not make them feel as “sluggish and fatigued.”

Neither discharge rates nor overall improve-
ment rates were reported in this study. In other
studies, however, discharge rates and clinical im-
pressions favor lithium over neuroleptics, thus
underscoring the ultimate advantage oflithium.
The dropout rate in the VA-NIMH study may
reflect limitations in clinical management more
than inherentlimitations of the drugs in question.

Diagnosis is also a critical issue. Prien and
associates did not specify how the differential
diagnosis was made between the manic phase of
manic-depressive illness and that of schizoaffec-
tive psychosis. Other investigators might have
diagnosed their highly active patients as schizo-
affective or “atypical.” Although some studies
have suggested that such patients do not respond
as well to lithium as the more typical manic-
depressive patients do (reviewed by Goodwin and
Ebert, 1973), other investigators failed to find
any difference in lithium response between the
proups (reviewed by Goodnick and Meltzer,
1984). This discrepancy is probably more appar-
ent than real. Goodnick and Meltzer (1984)

have shown that compared with manic patients,
schizoaffective manic patients require more than
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twice as long to achieve a full antimanic response
to lithium alone (9 weeks against the 4 weeks for
manic patients). Many ofthe reports of relatively
poor lithium response rates among schizoaffec-
tive manic patients involve trials of 4 weeks or
less. Again, from a practical point of view, this
means that schizoaffective manic patients are
likely to require other medications in addition to
lithium for the acute treatment of mania,

Before lithium becameavailable in the United

States, the neuroleptics were the drugs of choice
for treating mania. The willingness of many phy-
sicians to try lithium, a new and potentially toxic
drug requiring careful monitoring. suggests that
they found neuroleptics inadequate for many, if
not most, patients. The fact that today virtually all
clinicians include lithium in their treatment ap-
proach to mania is consistent with findings that
this drug has an overall advantage over the major
tranquilizers.

Neurolepticsstill have a place in the treatment
of acute mania, however. As we have seen,

chlorpromazine is probably superiorto lithium in
the initial control of increased motor activity,
and, as noted earlier, there are indications that

haloperidol may act even more rapidly than
chlorpromazine. Along with clozapine, another
neuroleptic deserving further study as a rapid-
onset treatment for acute mania is pimozide, a
more or less specific dopamine blocker. Ina 1980
study, Post and colleagues noted rapid control of
manic symptomatology and behavior with this
drug. Therapeutic effect with pimozide began
within 24 hours, compared with a 5-day lag with
lithium. Comparing pimozide and chlorproma-
zine in acute mania, Cookson and associates

(1980) found that both were equally effective in
controlling the syndrome but that pimozide pro-
duced less sedation.

Lithium—Neuroleptic Combinations

Surprisingly, no major systematic studies have
been done comparing the combination of neu-
roleptics and lithium with either drug alone in
treating acute mania, although such a comparison
has been done forschizoaffective mania (as de-

fined by the RDC). Biederman and associates
(1979) found that both predominantly affective
and predominantly schizophrenic schizoaffective
patients did better on a combination of halo-
peridoland lithium than on haloperidol alone, but
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the addition of lithium was more beneficial forthe

affective schizoaffective patients. In addition to
producing a more satisfactory remission,lithium
more often prevented the postmania depressions
frequently experienced by patients whose mania
is treated with neuroleptics alone.

Neuroleptics have been associated with the
phenomenon of postmania depression (Kuko-
pulos et al., 1980; Morgan, 1972), although at
least one study did not observe this link (Lucaset
al., 1989). In their longitudinal study of 434 bipo-
lar patients over periods averaging 17 years,
Kukopulos and colleagues (1980) also observed
that treatment of manic episodes with neurolep-
tics contributed to a shortening of the intervals
between episodes, thus worsening the long-term
course ofthe illness. This finding, if validated in
controlled studies, would underline the impor-
tanceoflimiting the use of neuroleptics in mania.
Sucha limitation contrasts with data showing im-
proved long-term course in schizophrenic pa-
tients treated early and consistently with neu-
roleptics (Wyatt et al., 1988).

Anticonvulsant Drugs

The relationship between seizure disorders and
manic-depressive illness is discussed in Chapter
5, and in Chapter 16, we suggest that kindling, a
neural mechanism involved in seizures, provides
a promising model for cyclic mood disorders.

Carbamazepine

Carbamazepine, which can prevent or reverse
kindling, is an established treatment for temporal
lobe epilepsy (Penry and Daly, 1975), acondition
that not only is phasic but also is frequently asso-
ciated with affective and other psychological
changes. Reviewing 40 studies of the drug’s
effects in epileptic patients, Dalby (1975) esti-
mated that carbamazepine showed a significant
psychotropic effect in half of the patients, who
reported feeling more alert and sociable and less
anxious, irritable, and depressed than they had
been before taking carbamazepine.

The first trial of carbamazepine in mania
(Okumaet al., 1973) was a nonblind study of 64
acutely manic patients, half of whom were
“markedly” or “somewhat” improved when the
drug was addedto the existing treatment regimen,
which often included lithium or neuroleptics.
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Later, Okuma and colleagues (1979) conducted a
double-blind comparison of carbamazepine and
chlorpromazine in 63 patients with acute mania.
Marked to moderate improvement wasseen in 70
percent of the carbamazepine group and 60 per-
centof the chlorpromazine group. In both groups
most patients improved within the first week.
Both drugs produced considerable sedation, al-
though carbamazepine had fewer overall side
effects.

At about the same time, Ballenger and Post
(1978, 1980) reported positive antimanic results
using a longitudinal double-blind crossover de-
sign with alternating periods of carbamazepine
alone and placebo, The samplesize wasincreased
in succeeding years. To date, 12 of 19 acutely
manic patients have responded to carbamazepine
(Post et al., 1987). The time from administration
of the drug to antimanic response was similar to
that seen with neuroleptics and slightly shorter
than with lithium.It is of interest that most of the

patients who respondedwellto carbamazepine in
this trial had previously not responded to lithium,
although these authors did not conduct a direct
comparison with random assignment. Strémgren
and Boller (1985), in their review of 15 reports of
carbamazepine treatment of 176 manicpatients,
note that a “marked or moderate” antimanic effect

was reported in 55 percent (69 percent among the
four double-blind studies). Among the 12 studies
involving carbamazepine alone, 85 patients (61
percent) were reported to have “marked or mod-
erate” improvement.

Only two studies have directly compared the
efficacy of carbamazepine and lithium in mania,
Placidi and co-workers (1986) found that both
drugs were of equivalent efficacy in a mixed
group of 83 manic and schizomanicpatients, with
about two thirdsof the patients in each drug group
showing a marked or moderate response. Among
the schizoaffective patients with mood-incongru-
ent psychotic features, those on lithium had a
significantly higher dropout rate than those on
carbamazepine, suggesting that the anticonyul-
sant might be superior to lithium for this group of
patients. The authors also indicated that lithium
may have been somewhat superior to car-
bamazepine among the “classical, pure” manic
patients. Lerer and colleagues (1987) studied 28
manic patients, employing a randomized double-
blind design, and noted a trend forlithium to be
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superior. Thelithium effects were more uniform:
1! of the [4 lithium-treated patients showed a
global improvementof two or more points on the
Clinical Global Impressions scale, whereas only
4 of 14 carbamazepine patients showedthatlevel
of response (p < 0.05). Two of the three best
responders to carbamazepine had rapid cycles,
and all three had a prior history of lithium failure.

In the studies by Okuma’s group and Post’s
group, as well as in several case reports, some of
the patients received carbamazepine in addition
to either lithium or chlorpromazine, and the anti-
convulsant appeared to potentiate the antimanic
effects of the other drugs without increasing tox-
icity. Likewise, many patients who fail to im-
prove when taking carbamazepine alone do re-
spond when lithium is added to the treatment
regimen (Kramlinger and Post, 1989). Three di-
rect studies of carbamazepine—neuroleptic com-
binations (Klein et al., 1984; Muller and Stoll,

1984; Méller et al., 1989) showed such potentia-
tion, which was reflected in a reduced need for

the neuroleptic after carbamazepine was added.
The studies of carbamazepine in the treatment of
mania are outlined in Table 21-4, Clinical predic-
tors of the relative antimanic response to car-
bamazepine andlithium are discussedlater.

Valproate

Another anticonvulsant drug, valproate, has at-
tracted attention as a potential antimanic agent
because, like carbamazepine,it reduces kindling
and enhancesthe activity of -y-aminobutyric acid
(GABA), a major CNS transmitter especially im-
portant in inhibiting central dopamine systems
(see Chapters 16 and 17). Following the initial
reports of antimanic effects by French investiga-
tors (Lambert et al., 1966, 1971), several studies
have appeared, predominantly from Europe (re-
viewed by McElroy et al., 1987, 1989; Fawcett,
1989). More than halfof the 181 manic or schizo-

manic patients in these studies had a therapeutic
response to valproate, usually within 2 weeks, a
response rate that was also noted in a Jarge com-
munity based opentrial (Brown, 1989). Most pa-
tients had previously failed to respond satisfac-
torily to lithium or lithium combined with
neuroleptics, and in most cases the valproate was
added to existing treatments. In the only two
double-blind studies performed to date, however,
10 of 13 manic patients had a marked response to
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valproate alone after withdrawal of previous
medications (Emrich et al., 1980; Brennanet al.,

1984). The specificity of valproate for manic-
depressive illness is suggested by the relatively
poor results among 63 schizophrenic patients. In
a study from the McLean Hospital group in
Boston (McElroyet al., 1987), marked or moder-
ate responses among the manic patients (11 of 17,
or 64 percent) were initially associated with the
presence of nonparoxysmal EEG abnormalities,
but this relationship lost statistical significance as
the sample size was increased. Among the four
patients with rapid cycles, three showed a marked
response to valproate,

The therapeutic profile of valproate appears
similar to that of carbamazepine. Whether val-
proate will be useful in carbamazepine nonre-
sponders or vice versa remainsto be seen. Sofar,
Post and colleagues haye reported one patient
with an antimanic response to carbamazepine but
not to valproate (1984) and one with the opposite
profile (1987). The prophylactic effects of val-
proate are discussed in Chapter 23. The widely
used anticonvulsant, diphenylhydantoin, which
has been tried as a treatment for mania with only
very scattered responses (Himmelhoch, personal
communication), has not been studied system-
atically.

Clonazepam

The benzodiazepine anticonvulsant clonazepam
showspromise as an effective antimanic agent, at
least for the initial phase of treatment, Chouinard
and co-workers (1983; Chouinard, 1987) con-
ducted double-blind crossover trials, one with

lithium. Clonazepam, in daily doses ranging
from 4 to 16 mg, was significantly more effec-
tive, with patients on clonazepam requiring less
haloperidol to control agitation.*? The specificity
of the antimanic response to clonazepam remains
unresolved, although the drug’s sedative effects
undoubtedly contribute to its efficacy.

Lorazepam

In a related finding, Modell and colleagues
(1985; Modell, 1986) found that parenteral
lorazepam 2 to 4 mg intramuscularly every 2
hours could be substituted for neuroleptics as an
adjunct to lithium in the early phase of treating
acute mania. In four cases, doses of 10 to 30
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mg/day were used over the first 3 to 5 days to
control manic agitation while lithium was being
given. The response occurred after | week, a
period similar to thatoflithium—neuroleptic com-
binations, but side effects (e.g., extrapyramidal
effects, delirium, akathisia) were fewer. This

preliminary observation, coupled with the clona-
zepam and carbamazepine data, suggests that
even patients in severe stage-II] mania might be
managed effectively without neuroleptic drugs.

Experimental Treatments

As noted in Chapters 15 and 17, pathophysiologi-
cal theories of mania have focused primarily
on disturbances in neurotransmitter function,

especially the monoamines. dopamine, nor-
epinephrine, and serotonin. More recently, other
transmitters have been considered, including
those of the cholinergic, GABAergic, and en-
dorphin systems. In this section, we briefly re-
view experimental treatments developed to test
various pathophysiological hypotheses.?%

Serotonin-Related Drugs

Methysergide and cinanserin, drugs that block
postsynaptic serotonin receptors, weretried ther-
apeutically to test the old hypothesis that mania
represented serotonin overactivity (Lapin and
Oxenkrug, 1969). Two trials of methysergide
(Dewhurst, 1968; Haskovec and Soucek, 1968)

produced clear antimanic effects, particularly
when given intramuscularly. These results could
not be replicated in three controlled clinical trials
using an oral preparation (Coppen et al., 1969;
MeCabeet al., 1970; Fieve et al., 1969), and no
further trials have been conducted. Like meth-

ysergide, cinanserin was also noted to have anti-
manic properties (Itil et al., 1971; Kane, 1970),
but these preliminary observations did not stimu-
late further clinicaltrials.

Para-chlorophenylalanine (PCPA), a potent
inhibitor of central and peripheral serotonin syn-
thesis both in animals (Koe and Weissman, 1966)
and in humans (Goodwin and Post, 1972), was
also used to test the hyperserotonin hypothesis of
mania. In the human study, PCPA evidenced no
specific antimanic effects at doses up to 4 g daily.
Nofurthertrials of this drug have been conducted
with manic patients, in part because of concern
over such side effects as retroperitoneal fibrosis.
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In contrast to the excess serotonin hypothesis,
the idea that mania (and perhaps bipolar illness
itself) may involve diminished functional activity
of brain serotonin systems (Coppen et al., 1972;
Prange et al., 1974; Kety, 1971) has had more
staying power. Pharmacological evaluations of
this deficiency hypothesis have involved a
serotonin-receptor agonist, fenfluramine, and the
amino-acid precursor of serotonin, L-tryptophan,
The limited evidence on fenfluramine is equivo-
cal, but the L-tryptophan results are encouraging.
When oral doses of | to 4 g are accompanied by
pyridoxine and niacin, L-tryptophan produces an
increase in serotonin synthesis in the CNS (Dun-
ner and Goodwin, 1972). However,further use of

L-tryptophan will have to await resolution of a
major problem that surfaced in 1989; More than
1,000 cases of eosinophilia myalgia syndrome
(EMS)were linkedto the ingestion of gram quan-
titites of L-tryptophan, and, as of this writing,it
has been withdrawn from the market. This syn-
drome may depend on concomitant suppression
of the HPA axis, as occurs, for example, with
certain benzodiazepines (E. Sternberg, personal
communication).

L-Tryptophan in the treatment of mania has
been studied in four double-blind clinical trials:

Three have had positive results (Prange et al.,
1974; Murphy et al., 1974; Chouinard et al.,
1985), and one had negative results (Chambers
and Naylor, 1978). Prange and colleagues com-
pared the amino acid to chlorpromazine and
foundit “slightly superior to CPZ in all regards,”
whereas the other studies compared L-tryptophan
to placebo. Murphy and colleagues found that
L-tryptophan was more effective against moder-
ate than against severe manic symptoms.

One double-blind study assessed L-tryptophan
as an adjunct to lithium in the treatment of mania
(Brewerton and Reus, 1983). The amino acid was

added to lithium or placebo in 16 bipolar or
schizoaffective patients, who received concomi-
tant neuroleptics as needed. Although the L-
tryptophan and lithium combination produced
significantly greater improvement, the results
were confoundedbythe greater, although nonsig-
nificant, doses of neurolepticsin the L-tryptophan
group.

Taken together, the studies of L-tryptophan in
mania are encouraging. especially those in which

the drug was combined with another antimanic
agent. Further studies are warranted if the EMS
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puzzle can be solved and as long as caution is paid
to the finding that large doses can produce ultra-
structural changes in the liver of rats (Trulson
and Sampson, 1986), Also, in 1989, several hun-
dred cases of eosinophilia were associated with
L-tryptophan.

Catecholamine-Related Drugs

Pharmacological and biochemical data have
suggested that the manic syndromereflects in-
creased function of catecholamines, such as nor-

epinephrine and dopamine. a-Methylparatyro-
sine (AMPT)is a potent and specific inhibitor of
dopamine and norepinephrine synthesis, cen-
trally as well as peripherally. When Brodie and
colleagues (1971) gave AMPT to seven patients
hospitalized for mania, five showed a significant
drop in mania ratings. Twoofthe five responders
relapsed after the drug was discontinued; they
subsequently improved when AMPT was started
again. AMPT responders showed changes in
manic thinking and behavior that seemed more
specific than the sedative effects observed with
large doses of barbiturates or phenothiazines.
Nevertheless, sedative effects were more pro-
nounced with AMPT than with lithium, and over-

all, its antimanic effects appeared to be somewhat
less specific than with lithium.

AMPT does not differentiate between nor-

epinephrine and dopamine, since the synthesis
of both depends on tyrosine hydroxylase, the
enzyme inhibited by AMPT. The enzymethat
converts dopamine to norepinephrine and exists
only in norepinephrine neurons is dopamine B-
hydroxylase (DBH). Goodwin and Sack (1974),
in a trial of a DBHinhibitor, fusaric acid, evalu-

ated how manic patients are affected clinically
when norepinephrine but not dopamine is de-
creased. They found that although these amine
changes were in fact produced, as validated by
the changes observed in CSF amine metabolites,
fusaric acid had only a slight antimanic effect in
hypomanic patients. In those with more severe
mania, including psychotic features, DBH inhibi-
tion worsened their condition, shifting manic

symptoms from more purely affective to schizo-
affective.

Reserpine, a drug that depletes neuronalstores
of amines (see Chapter 17), was used as an anti-
psychotic before the development of chlor-
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promazine. Bacher and Lewis (1979) and Telner
and colleagues (1986) reported their clinical ob-
servations of manic or schizoaffective-manic pa-
tients who did not respond to lithium combined
with unspecified neuroleptics. Most patients re-
sponded quite favorably to a combination of
lithium and reserpine (average dose of 5 mg/day
intramuscularly). This combination, rarely tried
for lithium-resistant mania, merits further
consideration.

Another way to test the hypothesis that ele-
vated noradrenergic activity produces mania is to
administer propranolol or related drugs that
block the postsynaptic B-receptor for nor-
epinephrine. Several studies in manic patients
(Von Zerssen, 1976; Volk et al., 1972; MGller et
al., 1979) demonstrated some improvement.
Since one form ofthe drug, the D-isomer, which
does not block the $-receptor, still had some
clinical effect (Mlleret al., 1979), it is possible
that it acts partly by other mechanisms. From a
clinical perspective, although the effects of pro-
pranolol seem to go beyond sedation ortranquil-
ization, they require very high doses (in the range
of 800 to 2,000 mg a day), which produce sub-
stantial side effects, such as hypotension and bra-
dycardia: therefore this approach remains pri-
marily of theoretical interest.

Clonidineis a drug that reduces the presynaptic
release of norepinephrine by a direct agonist ac-
tion on the inhibitory presynaptic a-adrenergic
receptor. It has been found to have antimanic
effects in several open trials and case reports in
doses ranging from 0.2 to 1.2 mg/day.2* Three
double-blind studies (Giannini et al., 1983, 1986;

Janicak et al., 1988b) have not been as encourag-
ing, however, and even suggested that the
drug might increase depression. Nonetheless,
clonidine deserves further exploration, since its
clinical effects occur at doses that do not produce
debilitating hypotensive or sedative effects.

Catecholamine Agonists. Drugs that are
presumably stimulatory (agonistic) to nor-
epinephrine or dopamine systems have been re-
ported to have paradoxical antimanic effects,
Beckmann and Heinemann (1976) observed sub-

stantial suppression of the euphoric symptoms of
mania (but not the aggressive symptoms)follow-
ing intravenous amphetamine, whereas Brown
and Mueller (1979) and Garvey and colleagues
(1987) reported similar beneficial effects of oral
amphetamine (45 to 60 mg/day). Decreased man-
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ic symptoms were also reported after merhyl-
phenidaie, administered both intravenously (Jan-
owsky et al., 1973a) and orally (Brown and
Mueller, 1979). These investigators also noted
antimanic effects of oral L-dopa, a catecholamine
precursor, and of apomerphine, a dopamine-
receptor stimulant.

In a controlled study, Post and co-workers
(1978) noted antimanic effects of low doses of

another dopamine-receptor stimulant, piribedil.
In a preliminary double-blind controlled study,
however, Smith and colleagues (1980) found
no antimanic effects with bromocriptine, a dopa-
mine agonist with pharmacologicaleffects simi-
lar to those of piribedil.

In 1962, Akimoto, a Japanese investigator,
and his colleagues, reported the antimanic effects
of large doses of the tricyclic antidepressants
imipramine and amitriptyline. This finding, po-
tentially the mostinteresting from a clinical view-
point since it involves widely available drugs,
was not verified by Klein (1967), however. The
notion that drugs of the same class can both pre-
cipitate and alleviate mania seems counterintui-
tive. The nature ofthe effect, however, may de-
pend on whenin the natural cycle ofthe illness the
drug is administered. A drug that accelerates or
drives the underlying cycle might be expected to
hasten the arrival of the next phase so that, when
given during mania,it might bring on depression.
These issues are discussed more thoroughly in
Chapters 19 and 20,

Cholinergic Drugs

Neurobiological theories of affective disorder
have evolved in recent years from models focus-
ing on single transmitters to ones that consider
how two or more transmitter systems are inter-
related. Trials of the serotonin precursor L-
tryptophan in both mania and depression, for ex~
ample, were based on the permissive hypothesis
that a serotonin deficiency underlies the vul-
nerability to both conditions. Studies of the thera-
peutic potential of cholinergic agents in mania
evolved from the theory that mood regulation in-
volves, in part, a balance between the adrenergic
and cholinergic systems, the former subserving
excitation and arousal, the latter, inhibition. Ac-

cording to this hypothesis, depression involves
relative cholinergic predominance, whereas ma-
nia involves adrenergic predominance.
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Physostigmine, a reversible, centrally active
acetylcholinesterase inhibitor, enhances cholin-
ergic function by interfering with its degradation.
The first controlled study of physostigmine in
mania was conducted by Janowsky and col-
leagues (1973b) in eight manic patients, two of
whom also had schizophrenic symptoms, Pre-
treatment with methscopolamine, a peripherally
active anticholinergic agent, partially blocked
physostigmine’s peripheral cholinergic effects.
Physostigmine was administered intravenously
(in doses up to 3 mg), Neostigmine, a potent
cholinesterase inhibitor that essentially does not
penetrate the brain, was used as an active placebo
in six patients. Both drugs were administered
through a continuous intravenous tube, and both
were alternated with placebo.

In all eight patients, manic symptoms, as-
sessed by the NIMH Beigel-Murphy mania scale
(1971), diminished after physostigmine but not
after the active or inactive placebos. A parallel
increase in depression was seen in somepatients.
The antimanic effect began to appear within 15
minutes and, with repeated infusions, was sub-
stantial within an hour. Scaled reduction in indi-

vidual manic symptoms ranged from 48 to 78
percent. The drug also produced a generally re-
tarded, inhibited, and somewhat organic state in
the patients, an observation that has led to ques-
tions aboutthe specificity of its antimanic action.
Two subsequent studies (Shopsin et al., 1975b;
Davis et al., 1978) confirmed the original obser-
vations. Although a research tool of someinter-
est, physostigmine is not likely to become a
clinically useful alternative in the managementof
acute mania.

Cohen and co-workers (1980, 1982) also at-
tempted to enhance cholinergic function in mania
in a double-blind study. They gave six manic
patients, who were already being treated with ei-
ther lithium or neuroleptic, large amounts of
lecithin, the dietary precursor of choline, whichis
in turn the precursorof acetylcholine. Five of the
six improved rapidly, and three of them relapsed
whenthe preparation was withdrawn. This obser-
vation could be of someclinical relevance, since
no toxic effects were observed, butit still awaits
confirmation.

Other Experimental Drugs

The following agents also have been employed in
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the evaluation of various hypotheses of mania.
Findings of alterations in serum and CSF

calcium in mania (see Chapter 17) led Carman
and Wyatt (1979) to administer synthetic
calcitonin, a peptide hormonethat lowers serum
calcium, to 12 hospitalized patients with “psy-
chotic agitation or mania.” They reported an
overall depressant or tranquilizing effect, which
did not, however, appear to be a specific anti-
manic response.

Several studies using a theoretically related
treatment strategy have suggested that the
calcium-channel blockers, such as verapamil
(160 to 240 mg/day), have antimanic effects (Du-
bovsky et al., 1982, 1985; Dubovsky and Franks,
1983). In a controlled study of manic inpatients,
Héschl and Kozeny (1989) showed that ve-
rapamil was as effective as neuroleptics alone ora
neuroleptic—lithium combination, without pro-
ducing the sedative, hypnotic, or cataleptic
effects associated with neuroleptics. Although an
open study of verapamil was negative (Barton
and Gitlin, 1987) and a controlled trial in 10

acutely manic patients (Emrich et al., 1983)
yielded only modest results, other calcium-
channel! blockers deserve additional study as ad-
junctive agents in the treatment of mania. The
need for additional data is highlighted by the fact
that these clinically available drugs are now being
rather widely used for mania by clinicians in
practice.

In an open preliminary trial, Caillard (1985)
administered the calcium antagonist diltiazem to
five manic patients with bipolar illness and two
patients with organic manic syndrome (some had
additional neuroleptics). The five bipolar patients
showedsignificant clinical improvement within
14 days (although three briefly required addition-
al neuroleptics for extreme agitation), although
the two patients with organic manic syndromedid
not. Side effects were minimal. Calcium-channel

blockers highly selective for the CNS are being
developed. These drugs (e.g., nimodipine) will
be of great interest as potential antimanic agents.

The opiate antagonist naloxone has been evalu-
ated for antimanic effects. Reasoning froma very
rough analogy between the euphoria seen in some
stages of mania and the euphoriant effect of
opiates, Janowsky and colleagues (1978)tested a
daily dose of 20 mg of intravenous naloxone and
found that it had an antimanic action, with the
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most dramatic effect seen in the most manic pa-
tients. However, Emrich and his colleagues
(1979) saw no antimanic effect in two patients.
one of whom had an exacerbation. Similarly,
Davis and colleagues (1980) were unable to ob-
serve any antimanic effects following 20 mg of
naloxone administered subcutaneously (Davis et
al., 1980). These negative results werelater repli-
cated in a well-controlled double-blind, placebo
crossover study of 25 manic patients (Pickar et
al., 1982). Unlike Janowsky’s patients, those in
the two NIMH studies (Davis; Pickar) were able

to remain in the normal ward environment during
the trials, since the drug was given subcutane-
ously rather than intravenously.

The ability of the tetracycline-like antibiotic
demeclocycline to inhibit adenyleyclase has led
to the proposal that such drugs, by inhibiting
this postsynaptic second messengerinvolved in a
variety of neurotransmitter-mediated functions,
might have antimanic properties. However, the
one trial so far with this antibiotic has been

negative.
Because of indirect indications that abnor-

malities in the Na*-ATPase may underlie mania,
Naylor and colleagues (1975) administered di-
goxin, an inhibitor of this enzyme, to mania pa-
tients but without effect. Conversely, treatments
designed to correct a hypothesized deficiency of
ATPaseactivity by reducing levels of an endoge-
nous ATPase inhibitor, vanadium, have been re-

ported as successful in mania. Sinceall of these
reports (involving ascorbic acid, methylene blue,
and low vanadium diets) originate fromasingle
group (Naylor, 1983; Naylor et al., 1988), inde-
pendentreplication will be important.

Electroconvulsive Therapy

After ECT was introduced as a therapeutic
modality in the early 1940s, there were several
clinical reports of its efficacy in treating acute
mania. As reviewed by Fink (1979, 1987), these
early uncontrolled studies generally cited re-
sponse rates of 65 to 75 percent but provided
little or no systematic data on the characteristics
of the patients or their responses to ECT. Later,
as the efficacy of drugs became established, the
use of ECT in mania virtually ceased. It remains
today a treatment alternative that is, perhaps un-
fortunately, used only occasionally. In his 1979
and 1987 reviews, Fink pointed to the virtual ab-
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sence of valid information on the efficacy of
ECT in mania compared with drugs. In their
1987 naturalistic study of 438 manic patients,
however, Black and colleagues attempted to an-
swer this question directly. They found that a
significantly greater proportion of the patients
showed a “marked” response to ECT than to ad-
equate lithium treatment—78 percent compared
with 62 percent (p < 0.05).25 This finding re-
cently has been supported by a randomized
double-blind trial in which ECT was found to be

superior to lithium during the first 8 weeks, es-
pecially for severely manic patients and those
with mixed states (Small et al., 1988). McCabe
and Norris (1977) directly compared ECT,
chlorpromazine, and no treatment in hospi-
talized manic patients and found that both active
treatments were superior to no treatment. The
advantage of ECT when mania is complicated by
pregnancy has already been noted,

Clinical Predictors of Antimanic Response

We nowturn to the clinical prediction of response
to various antimanic agents, a problem implicit in
the foregoing review oftheliterature on treatment
efficacy but here brought into focus. Many of
these issues were introduced in Chapter 17 in the
discussion of biological and pharmacological
correlates of treatment response.

One problem confounding attempts to evaluate
predictors of antimanic responseis the variability
of treatment response in the same patient from
one episode to the next (Stokes et al., 1971). This
tendency may reflect the influence ofstate vari-
ables, such as the severity of the episode or the
point in the natural course of the episode when
treatmentis initiated. A second problem, noted in
our earlier discussion of the responseto lithium
among patients with pure mania as opposed to
those with schizoaffective mania, is that an ap-
parent differential response mayactually reflect a
difference in the time needed to achieve it (see
Goodnick and Meltzer, 1984). A third problem
concems research design. For example, schizo-
affective manic patients undergoing a controlled
trial of lithium who happen to require a brief
period of neuroleptics to control hyperactivity or
psychoses are sometimes dropped from the study
(see, e.g., Prien et al., 1972), making the re-
sponse rate for lithium appear worse than it might
otherwise be (Carroll, 1979).
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Despite these difficulties, it is possible to de-
lineate clinical features that correlate with re-

sponse. In some cases, they simply reflect the
features of the most responsive diagnostic
group, bipolar illness. In others, they describe
the characteristics of a subgroup within the bipo-
lar diagnostic category that might be preferen-
tially responsive (or unresponsive) to a particular
treatment—for example, patients with rapid cy-
cles responding to anticonvulsants. A third pos-
sibility is that they reflect personality or other
variables that are independent of bipolar illness
but that nevertheless bear on treatment

response—for example, personality attributes
that contribute to poor compliance or the pres-
ence of drug abuse or alcoholism. The relation-
ship between personality variables and lithium
response is discussed in Chapter 12 (see espe-
cially Table 12-9).

TREATMENT

Factors that stand out as predictors of a poor
acute antimanic responseto lithium are the pres-
ence of a mixed state, substance abuse, and a

history of rapid cycles (see Table 21-5 for a sum-
mary oftheliterature).76 As we have seen, mixed
states are quite common, characterizing approxi-
mately 40 percent of manic episodes. As dis-
cussed in Chapter 9, the alcohol and drug abuse
frequently associated with mixed states may rep-
resent the patient’s attempt to achieve symptoma-
tic relief from the intensely dysphoric wired feel-

ing state.
Clinical variables associated with the acute

antimanic response to carbamazepine are sum-
marized in Table 21-6 (Post et al., 1986). Many
of the features that predict poor response to
lithium appear to predict good response to the
anticonvulsant. Although preliminary, these data
are consistent with suggestions that carbama-

Table 21-5. Clinical Predictors of Antimanic Responseto Lithium 

Severity of mania

"Reactive" mania

Mixed manic and depressive
symptoms

Predominance of paranoid over
elated / grandiose symptoms

Rapid cycles
Initial response

Drug abuse

Patient Characteristics Prediction

Demographic
Age None
Sex None, but lower compliance rates in males (Chapter 25)
Marital status Not known

Clinical

Diagnosis Some note poorer response for schizomania, olhers do
not (Goodnick & Meltzer, 1984); slower response in
this group accountsforthe difference

Family history Not reported for antimanic response
Age of onsel None
Durationofillness None

More severe symptoms predict poorer response
(Prien et al., 1972; Swannet al., 1986) but time
to response may be important variable

Lesslikely to respond (Aronofi & Epstein, 1970;
Jones & Wilson, 1972)

Poorer response (Swannetal., 1986; Himmelhoch
et al., 1976a)

Poorer response in one study (Murphy & Biegel,

1974) but not another (Swannet al., 1986)
Poor response (Dunner & Fieve, 1974; Postet al., 1986d)

Poor responsein the first week predicts poor outcome
al 3-1/2 weeks (Swannet al., 1986); early dropouts

(due to personality factors?) may or may not have
been responsive (Taylor & Abrams, 1981b)

Poor response (Himmelhochet al., 1976a)
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Table 21-6. Clinical Predictors of Antimanic Response to Carbamazepine

Patient Characteristics Prediction 

Severity of mania

Mixed manic or depressive symptoms

Rapid cycles

Family history of bipolar iliness

Responderssignificantly moreill

Responders tended to be more dysphoric

Responders had significantly more episodes
in year prior to trial

Responders hadsignificantly less family history
 

From Post et al., 1986d

zepine, and perhaps also valproate, may be espe-
cially useful in patients who have responded
poorly to lithium.

SUMMARY

The choice of medical treatment for acute manic

episodes should be based primarily on the nature
and severity of the symptoms. Lithium, the most
specific antimanic drug, remains the treatment of
choice. Because sleep deprivation can contribute
to the progression of the manic syndrome,it may
be wise to use clonazepam, which has sedative
properties, in addition to lithium early in treat-
ment. When symptoms are more severe, the
urgency of achieving behavioral control often re-
quires that lithium be supplemented with neu-
roleptics (briefly) or with the anticonvulsants car-
bamazepine, valproate, or clonazepam. The
anticonvulsants may be the treatment of choice
for patients with rapid cyclesor a prior history of
lithium failure or intolerance to it. Whether the

anticonvulsants are preferable for patients with
mixed states remains to be seen.

Fully developed psychotic mania usually re-
quires hospitalization. The possible stigma that
may result should be weighed against the some-
times rapid progression of mania into a condition
that is even more dangerousfor the patient.

Children and adolescents also suffer from ma-

nia, and their treatment is similar to that for

adults. Early recognition and treatment are im-
perative to minimize lifelong psychological, so-
cial, and possibly biological consequences.

NOTES

|. Cited in Hamilton, 1982, p, 285.
2. The appropriateness or the legality of prescribing
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drugs for uses other than those listed in their offi-
cial labeling is sometimes a cause of concern and
confusion. The Federal Food, Drug, and Cosmetic
Act does not, however, limit a physician’s use of
an approved drug. The FDA Drug Bulletin
clarifies the issue as follows:

Once a product has been approved for marketing, a phy-
sician may prescribeit for uses or in treatment regimens
or patient populations that are not included in approved
labeling. Such “unapproved” or, more precisely, “un-
labeled” uses may be appropriate andrational in certain
circumstances, and may, in fact, reflect approaches to
drug therapy that have been extensively reported in med-
ical literature. . . . accepted medical practice often in-
cludes drug use that is not reflected in approved drug
labeling. (FDA Drug Bulletin, 12(1):4—5, 1982).

3, One high-potency neuroleptic, clozapine, has a
low incidence of extrapyramidal effects and may
be effective among neuroleptic-resistant patients.
[tis discussed later in the hterature review section.

4. The concurrent use of neuroleptics and lithium has
been reportedto result in lethargy, tremulousness,
severe neuromuscular symptoms, hyperthermia,
impaired consciousness, and even irreversible
brain damage (Cohen and Cohen, 1974; Goldney
and Spence, 1986),

Neuroleptic malignant syndrome is an uncom-
mon reaction to neuroleptic medications, especial-
ly those with high potency (e.g., haloperidol).
First identified in 1960 by French psychiatrists
(Delay and Deniker, 1968), it is characterized by
muscular rigidity, extremely high fever, autono-
mic dysfunction, and altered consciousness
(Levenson, 1985). Although its pathogenesis is
not understood, disturbances in the hypothal-
amic—adrenal axis have been hypothesized (Horn
et al., 1988).

5. These issues are discussed further in relation to

prophylactic treatment, in Chapter 23.
6. A potential complication of using clonazepam for

mania is the emergence of depression early in
treatment. The effect may depend on dose (Cohen
and Rosenbaum, 1987).

7. In addition to the needs of the clinical setting,
ethical considerations argue for early vigorous
treatment of mania.

8. Psychiatrists treating manic-depressive patients
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12,

13.

14.

15.

I.

should be sufficiently knowledgeable aboutrele-
vant medical issues to work closely with internists
and other specialists. Patients are not well served
when they are simply turned over to the non-
psychiatric specialist. For many issues—the sub-
te CNS effects of mild hypothyroidism, for
exampie—the psychiatrist should provide the ex-
pertise for the collaborative management of the
patient.

. The interaction oflithium with dopamine systems
has also been put to therapeutic use in managing
the on—off phenomenon that complicates the use
of L-dopa in Parkinson's disease.

. In treating schizophrenia, a 20:1 chlorpromazine
/haloperidol dose ratio has generally been used.
However, recent data suggest that in mania a ratio
of approximately 13:1 is more appropriate (Jan-
icak et al., 1988a). A similar ratio applies when
comparing other neuroleptics with low potency to
those with high potencies.

. Administering a loading dose meansto start witha
super maximal dose rather than building up to the
usual therapeutic dose,
Baastrupet al., 1976; Juhl et al., 1977; Krishnaet
al., 1978; Garfinkel et al., 1980; Carmanet al.,

1981; Perényi et al., 1983; Goldney and Spence,
1986; Miller and Menninger, 1987.
For example, Miller and Menninger (1987) found
neurotoxicity in 6 of 22 manic patients (27 per-
cent) on a lithium—neuroleptic combination. The
average neuroleptic dose was 563 mg (chlor-
promazine equivalents) in the nontoxic group ys
1,780 mg in the toxic group, whereas lithium
doses were notdifferent.

See, forexample, Trimble, 1981; Pisciotta, 1982;
Hart and Easton, 1982; Tompson, 1984; Post et
al., 1987.
Even ECThas been used successfully in the treat-
ment of mania in children (see, e.g., Carr et al.,
1983),

. In psychopharmacology, nonblind studies such as
these are often dismissed as essentially meaning-
less, In the case of mania, however, they can be
informative, since clinical experience suggests
that patients with this major psychotic illness are
not responsive to the subtle environmental and
interpersonal factors that contribute to high
placebo responserates.

A greater difficulty in interpreting these open
trials derives from the fact that maniais cyclic and,
even without treatment, will generally remit spon-
taneously. It is unusual, however, for spontaneous
remission to occur during any given period of 2
weeks, Thus, the disappearance of manic symp-
toms observed during lithium therapy in most pa-
tients was probably a real effect of treatment, not
the result of spontaneous remission or a placebo
effect.

In a double-blind study, forexample, DeLong and
Nieman (1983) studied 11 children who met
DSM-III. criteria for manic episodes. Given

18.

19.

20,

21,
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lithium alone and placebo alternately for 3 weeks
each, they improved when on the lithium, as rated
from parental reports,
Reviewed in Youngerman and Canino, 1978;
Jefferson, 1982; Campbell et al., 1984.
The adolescents with prepubertal onset of behav-
ioral pathology (before age 12) had significantly
more first-degree relatives with bipolar-I illness.
Strober and colleagues speculate that, despite res-
ervations about the validity of some parental re-
collections of their children’s early behavior,it is
possible to hypothesize that the early-onset pathol-
ogy represents very early, subacute expressions of
a bipolar genotype, which may be more severe
than adolescent-onset disorder. The investigators
note, however, that lithium maintenance treat-
ment is usually found to be more effective in pa-
tients with positive family history of bipolar ill-
ness, Their findings suggest, by contrast, that
lithium response in the acute treatment of manic
episodes in adolescents may be negatively corre-
lated with family history of bipolar illness.
The children were diagnosed by RDC using the
Schedule for Affective Disorders and Schizo-

phrenia at admission and discharge, as well as
ongoing review of the course of symptoms during
hospitalization and previous medical records.
Semistructured interviews were also done with

parents to obtain qualitative information on the
adolescents’ childhood—the Schedule for Affec-

tive Disorders and Schizophrenia for School-Age
Children and the Psychosocial Schedule for
School-Age Children.

The children were first administered lithium

carbonate(titrated to achieve plasma levels of 0.9
to 1.5 mEq/liter), as well as neuroleptic drugs as
needed to control agitation and psychotic symp-
toms. Those whofailed to respond satisfactorily in
the first 4 to 6 weeks were also administered

carbamazepine.
The demonstrated effectiveness of clozapine in
schizophrenic patients who have responded poorly
to neuroleptic drugs (Kane et al., 1988) is one of
the most significant recent developments in the
pharmacotherapy of serious mental illness. The
drug is a prototype of antipsychotic neuroleptics
called atypical because they producelittle or no
extrapyramidal side effects, selectively block
some dopamine receptors (e.g., mesolimbic >
nigrostriatal), or broadly affect other CNS neu-
rotransmitter systems (e.g., antiserotonergic,
antiadrenergic properties) (see Meltzer, in press).
Although the use of clozapinein patients with bi-
polar illness has yet to be systematically exam-
ined, pilot data from intramural NIMHresearchers
suggestthat it may be superiorto typical neurolep-
tics in reducing persistent psychotic symptomatol-
ogy in schizoaffective patients (D. Pickar, person-
al communication). Further, it is emerging as the
neuroleptic ofchoice for patients who have tardive
dyskinesia. The significantrisk of agranulocytosis
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(approximately | percent), however, limits its use
to treatment-resistant psychotic patients, those
whopoorly tolerate extrapyramidal side effects of
conventional neuroleptics, or those with tardive
dyskinesia.

22. Subsequent case reports (Victor et al., 1984;
Freinhar and Alvarez, 1985) documented

clonazepam'’s antimanic efficacy when given
alone in both bipolar and schizoaffective patients.
Others showed an accompanying disinhibition of
behavior (Binder, 1987).

23. Inthis context experimental simply meansthat the
treatmentis not currently considered to be part of
the ordinary clinical armamentarium. The anti-
convulsants are considered along with the stan-
dard drugs because they are widely used in
practice.

24, Jouvent et al., 1980; Jimerson et al., 1980; Zu-
benko et al., 1984; Hardy et al., 1986; Maguire,
1987; Kontaxakis et al., 1989,
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Whether the ECT treatment of mania requires bi-
lateral electrode placementis controversial, In the
study of Black and colleagues (1987), unilateral
ECT was found to be as effective as bilateral. This

is an importantissue, since unilateral treatmentis
associated with a lower residue of memory
impairment.
The study of Taylor and Abrams (1981) is cited
frequently, albeit incorrectly, as having failed to
find a variety of clinical variables associated with
lithium response. Actually, this was a retrospec-
tive study of outcome in manic inpatients treated
by physicians’ choice. Of the 111 patients, only 14
received lithium alone, The others were treated

either with lithium plus neuroleptics, neuroleptics
alone, or ECT, Obviously, no conclusions should
be drawn concerning treatment response predic-
tion, since the individual clinicians may already
have given different treatments to patients with
different clinical profiles.
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23
Maintenance Medical Treatment

He [Robert Lowell] showed me the bottle of lithium capsules. Another medical gift
from Copenhagen. Had | heard whathis trouble was? “Salt deficiency.” This had
been the first year in eighteen he hadn't had an [manic] attack. There'd been four-
teen or fifteen of them over the past eighteen years. Frightful humiliation and waste.
He'd beenall set to taxi up to Riverdale five times a week at $50 a session. .. . His

face seemed smoother, the weightof distress-attacks and anticipation both gone.

Preventing new episodes of manic-depressiveill-
ness has been an ambition ofclinical investigators
since they first recognized the inherently recur-
rent nature of the illness. In the middle ofthis

century, the pursuit led many cliniciansto under-
take intensive psychotherapy, without much suc-
cess. Others tried maintenance electroconvulsive

therapy and considered it modestly effective. It
was finally pharmacology, however, that pro-
vided the realization of that long-standing ambi-
tion. The developmentof lithium as an effective
prophylactic treatment for manic-depressive ill-
ness, one of the most important advances in mod-
ern psychiatry, fundamentally altered both the
prognosis for patients and the concepts of the
disorder. The widespread clinical acceptance of
lithium in treating and preventing manic-
depressive illness is indicated by estimates that
several years ago in Scandinavia, Great Britain,
and the United States 1 of every 750 to 1,000
persons was being treated with this drug (Schou,
1981, 1989),

In the first part of this chapter, we provide
practical guidelines for the long-term prophylac-
tic treatment of manic-depressive illness. These
guidelines cover the complex issues of patient
selection for maintenancetreatment, the problem
of breakthrough episodes, the question of long-
term side effects, and the increasingly important
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topic of alternative prophylactic strategies, in-
cluding the use of carbamazepine and other anti-
convulsants. Althoughbipolar illness is our main
focus, we also review the prophylaxis of recur-
rent unipolar depression to emphasize the rela-
tionship between these two formsof affectiveill-
ness. As noted throughout this book, classically
the concept of manic-depressive illness included
both bipolar and recurrent unipolar forms; in con-
temporary usage, however, manic-depressiveill-
ness is too often assumed to represent only the
bipolar form.

The second part of the chapter examines the
relevant research literature, emphasizing studies
of treatment efficacy, predictors of response, and
the important issue of the effects of long-term
treatments On organ systems. We also discuss
more recent efforts to assess the effect of lithium

prophylaxis on long-term outcome in bipolar dis-
order. Some of the studies examining this issue
tracked the course of illness in patients main-
tained on prophylactic lithium for 10 to 15 years,
whereas others approached the question indi-
rectly by scrutinizing changes in hospital admis-
sions for mania since lithium was introduced.

Lithium prophylaxis was first described in
1951 by Noack and Trautner, who observed that
the drug appeared to prevent additional manic
episodes in patients whose acute mania had been

665
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alleviated by it. In 1954, Schou and colleagues
provided the first case report demonstrating the
benefits of lithium for both manic and depressive
episodes. The 10 to 12 episodes a year that
Schou’s patient had experienced before treatment
were markedly attenuated in duration and sever-
ity after 2 years of taking lithium continuously.”

Schou and associates were not encouraged by
their early and brief attempts to treat depression
with lithium. They continued to explore the
drug’s potential as an antimanic agent but did
not systematically investigate its prophylactic
effects. In 1959, Hartigan (the first to refer to
lithium treatment as prophylaxis, published in
1963) and, later, Baastrup (1964) independently
observed that bipolar patients treated with lithium
for mania reported substantially fewer depressive
episodes, as well as manic ones, during follow-
up. Reviewing these early reports in 1973, Schou
noted that neither Hartigan nor Baastrup had ex-
pected lithium to ameliorate depression and were
initially reluctant to believe their own observa-
tions. Schou concluded that their skepticism
made the findingsall the more credible.

CLINICAL GUIDELINES

Most bipolar patients are maintained on lithium
alone or in combination with other drugs. The
following general guidelines, although empha-
sizing lithium, apply to alternative prophylactic
drugs as well.

Selection of Patients for Maintenance

Treatment

Before beginning treatment of an acute episode of
illness with a drug such aslithium, the clinician
should have already weighed the potential for
medical complications and tested the patient’s
ability to tolerate the drug. Often the decision to
embark on the maintenance treatment phase
comes after the patient has already received the
drug for the treatment of an episode. These acute
and continuation phases of treatment allow for
ongoing evaluation of side effects, functioning
between episodes, and psychological reactions.

Even though most bipolar patients eventually
experience recurrences frequently enough to jus-
tify prophylactic treatment, not all patients
should be placed on maintenance treatmentat the
first sign of the illness. The clinician and the pa-
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tient together must weigh the overwhelminglike-
lihood of arelapse, keeping in mindthat the natu-
ral recurrences of bipolar illness tend to become
more frequent as the illness progresses, at least up
to the point where the relapse frequency becomes
constant or the disease chronic. Restructuring a
patient's history into a life chart can be useful in
determining the need for prophylactic treatment.
One example of such a chart is illustrated in Fig-
ure 23-1.

Criteria for patient selection usually involve
the type, frequency, total number, andseverity of
prior episodes. Bipolar or unipolar patients who
experience episodes requiring hospitalization
every year or two clearly need prophylactic treat-
ment, Studies reviewed later demonstrate that

such patients have a very high relapse rate, aver-
aging 73 percent within the first year, when treat-
ed only with placebo (Schou, 1979). As dis-
cussed in Chapter 6, relapses also may follow
catastrophiclife events in some patients (Aronson
and Shukla, 1987).

The need for prophylaxis is less obvious in
patients with lower relapse rates. Naturalistic ob-
servation of 95 bipolar patients over many years
led Angst (1981) and Grof and colleagues
(1979a) to the conclusion that a total of two pre-
vious episodes is the best minimum criterion for
lithium prophylaxis. If more stringent criteria
were set, a substantial numberof patients would
be deprived of prophylaxis and would relapse.
Considering the relative safety of long-term
lithium treatment and the devastation caused by
bipolar illness, treating some patients during a
period when they would not relapse seemsprefer-
able to excluding from treatment manypatients
who would otherwise relapse quickly. If the crite-
ria were more rigid—twoepisodes in 2 years, for
example—two thirds of the patients excluded
from lithium maintenance would relapse within 2
years. Zarin and Pass (1987) have proposed a
quantitative mode] for deciding whetherto initi-
ate lithium after the first manic episode. Applying
their model to the available literature, they esti-
mate that approximately 5 years of maintenance
lithium is needed to avoid an additional episode.
Waiting to start maintenancelithium until the pa-
tient has already had a second episode requires 2
years of lithium to avoid a third episode.3

The wisdom of basing selection for pro-
phylaxis on numberrather than frequency of epi-

Alkermes, Ex. 1065



32 of 89 Alkermes, Ex. 1065

“(6861‘180gwor)weyayyeBjoadAjojoO1g“ssauyp!avoajyeJoasimoaayydurydeiy*|[-Ezsandy
 BuyjaA9pide.joviorsnpuilnayaudazeweqesyim,

  
 uoIssaudapjo1UaWIeAaNjnjssasong|9

=

UVONENUNUOISIPLUMI,sjuessaidapnueAq3Guimoyoyeueyy|2peonpurBuyoAopidey|-q3
ia

yleapsJayyeyjoAesaniuueAdeayioyoAsdulinfaye)JOYeapsaeuoaposidaiasug|°BIWALISAPJOWOANjOSay|9uoissaidapjo1aSUQ|e
eebh

idwayyDapioing=saigJayyeymoz“uere
a

pazijedasoyalanas
sajouagpapeys

aleiapol\\PILIPILIaleapo|\Banas

 
auidezewequey77777777aydajoinayy@@e@©WU]

 

—seaQyoAdp—-—-—NIVNINSAdeuayoyoAsyVJ
uolssaidaqBILLYS}UBLWIBS)

667

Alkermes, Ex. 106532 of 89



33 of 89 Alkermes, Ex. 1065

668

sodes is underscored by the uregularity in the
course of the illness, since episodes sometimes
occur in bursts. Experienced clinicians do use
other selection criteria, however. Many are. so
wary of the potential danger of future episodes
that they initiate maintenance lithium after the
first manic episode, even if it is the first episode
of illness (NIMH/NIH Consensus Statement,

1985). In one study, for example, 57 percent of
first-admission manic patients in Edinburgh were
taking lithium at discharge (Mander, 1986).

It is now well established that episodes ofbipo-
lar affective illness tend to occur closer together
as the illness progresses, particularly through the
first several episodes. Some evidence suggests
that the latency betweenthe first and second epi-
sodes is longer in patients with an early age of
onset (see Chapter 6). Women maythusbeable to
avoid taking lithium during their middle to late
20s, the prime childbearing years—an important
advantage, given the drug's potential harm to a
fetus in the first trimester.

On the other hand, the kindling models re-
viewed in Chapters 15 and 20 suggest that early
treatment may reduce the long-term morbidity of
the illness. Perhaps related to this is recent evi-
dence from bipolar adolescents indicating a very
high relapse rate among those who stop lithium
prophylaxis after acute treatment for a manic epi-
sode (Strober et al., in press).4

Lithium prophylaxis is crucial whenthe patient
is more vulnerable to mania than to depression.
Since evidence suggests that a manic first episode
maypredict a course dominated by mania(Perris,
1968), early prophylaxis may be justified when
the first episode is mania. Similarly, evidence of
a higher ratio of manic to depressive episodes in
men than women (see Chapter 6) implies that
prophylaxis should start earlier in men (Mander,
1986).4

The rapidity of onset of previous episodes
should also be considered when deciding whether
to initiate maintenance treatment. Sudden onset

of the prior manic episode provides a strong in-
dication for prophylaxis, since there may be no
warning period of hypomania during whichtreat-
ment could be started.

A final illness characteristic to be considered

is, of course, the severity of episodes, Obviously,
whenthere is a history ofpsychotic mania, no real
question exists. But what about severe cyclo-
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thymia? The literature on this question is thin.
The effect of lithium on the hypomanic pole
seems more clear, although it is more often the
depressive phases that bring such patients into
treatment (Peselow et al., 1980).

Individual patient characteristics also affect
decisions about prophylaxis. Questions the clini-
cian should consider include: Howreliable is the

patient in noting early signs and seeking early
treatment? Whatis the risk of suicide? Is the pa-
tient likely to deny difficulty until it is too late?
Doesthe patient have family help or other support
systems available? Since a patient may not con-
sider hypomania a problem requiring treatment,
concerned family members may have to detect it
early and persuade the patient to seek profession-
al care (Jacobsen, 1965; Molnar et al., 1988).

Someclinicians advise taking into account ex-
tenuating circumstances that might have contrib-
uted to the first manic episode, such as high levels
of psychosocial stress, physical illness, or drugs
of abuse. This recommendation is based on the

assumption that so-called precipitated manias
represent less inherent vulnerability and, there-
fore, less need for prophylaxis, Although this
supposition seemsreasonableto us,it is not well
documented by research.

In summary, although no set of guidelines can
be applied uniformly to all patients, some general
principles can be followed. For almostall bipolar
patients, lithium maintenance is indicated after
the second major episode. Prophylaxis should be
consideredearlierif the first episode is manic, the
patient is male, onset is sudden or later than age
30, the episode(s) has been severe and disruptive
and/or involved a high suicide risk, the episode
was not precipitated by external factors, the pa-
tient has a poor family and social support system,
and the patient is an adolescent, especially one
with substantial genetic loading.

Pretreatment Evaluation

Pretreatment evaluation should emphasize con-
traindications that could mitigate against the use
oflithium (see discussion in Chapter 21 and Table
21-1). Most, if not all, contraindications are rela-
tive rather than absolute and involve the three

systems mostlikely to be adversely affected by
lithium: the kidney, the cardiovascular system,
and the CNS. The routine pretreatment laboratory
evaluation is outlined in Table 23-1. Some con-
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Table 23-1, Pretreatment Evaluation
for Lithium Maintenance

(Healthy Individuals Under Age 50)

Laboratory®
Minimum Recommendations:

BUN
Creatinine

Tg, Free Tg
TSH

Urinalysis including protein and
microscopic examination

Additional Tests Recommended by
Some Authorities:

24-hour urine volume
Creatinine clearance

Urina osmolality
Tq resin uptake
Complete blood count
Electrolytes
EKG (over age 50)
Blood pressure (over age 50)

Clinical

Medical History Focusing on Renal, Thyroid,
Cardiac, and Gentral Nervous Systems

Catalog of Prasant and Past Drug Use:
Prescription drugs
Over-the-counter preparations
Illicit drugs
Caffaing,nicotine, alcohol

Baseline Weight and History of Recent
Weight Change

Dietary Habits, Including Estimate of Salt
Intake

Exercise and Recreational Habits

®From Goodwin & Roy-Byme, 1987

traindications may justify the use of alternative
medications.

Monitoring of Maintenance Lithium

The Appropriate Lithium Level

The optimal blood level for maintenance lithi-
um treatment generally is between 0.5 and 1.0
mEq/liter, the lower range being most appropri-
ate in older patients. In earlier studies of pro-
phylaxis, blood levels were maintained near the
high end,® but a lower range more recently has
become the accepted norm. Several studies indi-
cate that, for patients stabilized on lithium for
some time, a drop in prophylactic efficacy is un-
likely to occur until blood levels fall below 0.6
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mEq/liter (Jerram and McDonald, 1978; Hullin,
1980; Sashidharan et al., 1982; Maj et al., 1986;
Goodnicket al., 1987). There are two random-

assignment, double-blind prospective study that
consider this issue; (1) Coppen and colleagues
(1983) observed a significant decrease in affec-
tive morbidity among a group of bipolar and re-
current unipolar patients who had their mainte-
nancelithium dose reduced, compared with those
who did not.’ (2) Gelenberg and colleagues
(1989) randomly assigned 94bipolar-I patients to
either standard-dose lithium (dose adjusted to
give 0.8-1.0 blood level, with group median of
0.83) or to low-dose lithium (dose adjusted to
give 0.4—0.6 level, with group median of 0.54).
The low-dose group showed a 2.6 times greater
risk of relapse. These are group data, however,
and individuals vary in their responses. There-
fore, the best approach is to start with a blood
level near the point at which side effects become
troublesome and very gradually reduce it until
side effects almost disappear completely or until
0.6 or 0.7 is reached. For older patients, how-
ever, a lower limit of 0.5 is not uncommon.

Fine-tuning the lithium dose is very important,

Table 23-2. Achieving 75-mg Increments of
Lithium Using the 300-mg and 450-mg

Dosage Forms 

 

Numberof Numberof
Dosage 300-mgq 450-mg

Level(mg)=Tablets# Tablets?

156 3
225 1/2
300 1
375 4 & 1/2
450 4
S25 1 & 4/2
600 2
675 141/2
750 1 & 1
825 2 & 1/2
900 3 or 2
975 1 & 1+1/2

1,050 2 & 1
1,125 241/2
14,2006 4
1,275 2 & 14+1/2
1,350 3
1,425 4 & 12
1,500¢ 5

4150 mg is available as a capsule or as 1/2 of a
scored 300 mgpill

© Gould also be one 300 mg and two 450 mg
© Gould also be two 300 mg and two 450 mg
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butit can require ingenuity, at least in the United
States, where the drug (in tablet or capsule form)
is available in only three strengths, 150, 300, and
450 mg of the carbonate salt (the last a sustained-
release preparation), Table 23-2 illustrates how
these strengths can be combinedto provide incre-
ments of 75 mg. Lithium citrate in liquid form can
be used for even finer tuning (1 ml = 60 mgofthe
carbonate salt), but many patients find the liquid
inconvenient.

When maintenance treatmentfirst begins, the
frequency of blood level monitoring varies with
the clinical situation. For the first several weeks,

levels should be evaluated every week to deter-
mine the dose/blood levelratio for that patient.
Asnoted in the discussion of acute treatment, the

patient’s clinical state, as well as a variety of
other factors (sex, age, muscle mass, and diet),
contribute to that ratio. Frequent monitoring dur-
ing the initiation phase of maintenance treatment
also helps establish compliance by emphasizing
to the patient the importance of the blood level.
Once the dose and blood level have been sta-

bilized, most patients can be adequately managed
by monitoring every 4 to § weeks duringthefirst
year or so and less frequently after that. Continu-
ous monitoring remains important because unex-
pected medical conditions can alter the lithium
level. Monitoringis also importantfor its psycho-
logical effects, since it reminds the patientof the
illness and the importance of the medication, and
it offers the patient an opportunity to participate
in pharmacological management of the illness.
Poor complianceis the most important factor lim-
iting the prophylactic efficacy of lithium. For ex-
ample, Baastrup (1969) estimated that 75 percent
of his relapsing patients did so because of poor
compliance, As discussed in Chapter 25, regular
monitoring of blood levels is one important as-
pect of the psychological enhancement of com-
pliance. Monitoring every 4 to 8 weeks indefi-
nitely is, of course, not necessary for everyone.
Some highly reliable patients who self-monitor
side effects and who are aware ofthe factors that

can alter lithium blood Jevels can be managed
with less frequent monitoring.

Eversince lithium was introducedfortreating
manic-depressive illness, investigators have at-
tempted to circumventthe need to draw blood by
using alternative methods for monitoring lithium
levels. The most promising is salivary monitor-
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ing, a method that is far easier to use with chil-
dren, with adults with needle phobias, and in set-
tings where needles are difficult to obtain.
Although salivary monitoring has been widely
studied, it has not generally been used in clinical
settings (for a review of the subject, see Cooper,
1987). Concentrations of lithium in saliva,

roughly twice as great as those in plasma, vary
substantially from one individual to the next.
Consequently the ratio of salivary levels to plas-
ma levels must be established for each patient.
Whethersalivary levels more accurately reflect
tissue levels is still unclear.

Several studies have suggested strategies by
which the plasma level response to a single test
dose of lithium might be used to predict the dose
levels needed to produce the desired maintenance
plasma level.* However, these approaches have
not yet been applied generally in clinical practice.

Frequency of Other Laboratory Tests
Patients on lithium who do not show clinical in-

dications of developing problems can be moni-
tored according to the routine program sum-
marized in Table 23-3. Authorities differ on the

extent of minimum monitoring.

Special Circumstances

Both clinician and patient must be aware of cir-
cumstances that can affect lithium levels. Medi-

cal illness is probably the most common. The
plasmalithium level can be elevated, for exam-
ple, by even brief episodes of influenza severe
enough to substantially reduce food (and there-
fore, salt) intake and produce changes in fluid
balance, Distinguishing the early signs of
lithium toxicity from symptoms of the medical
illness itself can sometimes be difficult. One

helpful clue is the prominence of CNS symp-
toms associated with lithium toxicity. If the ill-
ness persists for more than a few days, plasma
lithium should be checked, and if it is accom-

panied by vomiting or diarrhea, plasma elec-
trolytes should be measured.

Surgical Procedures, Surgical procedures that
involve general anesthesia require attention, but
there are no absolute contraindicationsto general
anesthesia in patients on lithium. Twoor three
days before surgery, it is generally advisable to
reduce the dose by half, withholding it altogether
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Table 23-3. Medical Monitoring of Healthy
Patients on Maintenance Lithium

Test Frequency

Minimum recommendations
Plasma lithium 4-8 weeks?

T4, Free Tq, TSH 6 months
Creatinine? 6 months
Urinalysis 1 year

Additional recommendations by some
authorities

24-hour urine volume 6-12 months
Creatinine clearance §-12 months
Urine osmolality 6-12 months
CBC 6-12 months
EKG (over age 50) 6-12 months

Special circumstancesthat can alter
dose/bloodlevel relationships

* Medicalillness, especially with diarrhea,
vomiting, or anorexia
Surgery
Grash dieting
Strenuous exercise
Very hot climate
Advanced age
Pregnancy and delivery

4 This frequency can be reduced over time,
especially with reliable patients
Recently Schou (1989) has expressed his doubt
that routine creatinine monitoring is atill necessary,
in light of the failure to find any decrease in
glomerularfiltration among his cohort of patients
followed over a long period of time,

i=

for 24 hours before the procedure. Lithium levels
can be broughtupto the therapeutic range as soon
as the fluid and electrolyte balance is normalized,
that is, after the patient is again taking nourish-
ment by mouth. Lithium has been found to poten-
tiate some anesthetics which has also been noted

in a few case reports (reviewedin Jeffersonet al.,
1987), and patients on lithium have been noted to
need less pain medication during postoperative
recovery.

Diet. Alterations in diet can sometimes be the

source of puzzling changes in the lithium level.
Crash diets (1.€., severe weight-reducing efforts),
undertaken without the physician's knowledge,
are most frequently the cause. The bulk of daily
salt intake comes from food, and severe dieting
can cause sodium depletion, producing increased
plasma lithium levels. Patients on diets should
pay special attention to salt intake; more frequent
plasma monitoring is also advisable.
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Physical Activity. Major changes in physical ac-
tivity can be important. For example, when a
program of strenuous exercise. such as long-
distance running, is started, care is required to
maintain adequate hydration, replace lost elec-
trolytes (especially sodium and potassium), and
monitor lithium more closely. Clinical experi-
ence suggests that strenuous physical activity in
hot climates may increase therisk oflithium in-
toxication, although not all experienced clini-
cians observe this effect. Two groups (Jefferson
et al., 1982; Normanet al., 1987) report cases in
which the selective excretion of lithium (over so-
dium) in the sweat during exercise actually pro-
duced a lower plasmalithium level. Whatever the
real physiological effect of increased sweating on
plasmalithium, it is probably advisable to moni-
tor the lithium dose moreclosely.

Clinical State and Age. In some patients on a
constantlithium dose, changes in the blood level
can occur in association with majorshifts in mood
state (see Chapter 21 for a review ofthe litera-
ture). A shift into depression can be accompanied
by an increase in plasmalithium, andashift into
hypomania can be associated with a decreased
level.

Renal lithium clearance gradually decreases
with age (Vestergaard and Schou, 1984), indicat-
ing that periodic dosage reduction will probably
be necessary in the course of long-term lithium
administration, One of the few groups that has
studied lithium prophylaxis in the elderly (Hardy
et al., 1987; Shulman et al., 1987) recommends a
12-hour serum lithium concentration of 0.5

mEq/liter or less, achieved at an average dose of
400 mg/day given in a single dose at bedtime.

Experience with lithium prophylaxis in adoles-
cents and children dates back to its early use in
adults, but the research is scattered and un-

systematic. As noted in Chapter 21, the faster
renal clearance in the young would predict a
greater tolerance ofthe drug. Clinical reports sub-
stantiate this prediction. In general, dosages and
serum levels should follow adult guidelines. As
noted earlier, saliva monitoring may, in some
conditions, serve as an alternative to plasma mon-
itoring for children averse to having their blood
drawn (see, e.g., Weller et al., 1987). Car-
bamazepine has also been used in manic-
depressive children and adolescents, although
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systematic studies are lacking (for a review, see
Evans et al., 1987).

Pregnancy and Birth. The manyissues involved
in deciding whether a woman should be off
lithium or on an alternative drug during pregnan-
cy are discussed later in this chapter (see Table
23-7). Here we simply note thatif lithium is to be
used, peaks should be avoided by using divided
doses, and plasma levels should be followed
closely because the hormonal and physiological
changes accompanying pregnancy can alter the
dose/plasma level ratio. These changes are par-
ticularly profound during delivery and require a
temporary dosage reduction ofat least 50 percent,
whichis best accomplishedby gradually stepping
the dose down during the week before the due
date. The full maintenance blood level should be

reestablished as soon as possible after the deliv-
ery, as normal dietary intake resumes and fluid
balance and electrolytes normalize. The prompt
reestablishment of prophylactic lithium levels
should substantially reduce the likelihood of
postpartum mania. Although preventing postpar-
tum depression may require a longer period of
restabilization, this is largely offset by the longer
lag after parturition before depression develops.

ManagementofSide Effects

Managingtheside effects of lithium is as much a
psychotherapeutic as a medical task. Even before
lithium is prescribed, the physician should men-
tion the type of side effects that can occur and
reassure the patient about their meaning. Patients
should regularly be encouraged to voice their
concerns about the subject, especially since side
effects often lead to poor compliance. (These is-
sues are covered in depth in Chapters 24 and 25.)
Here we are concemed with the medical aspects
of managing side effects.

Although any side effect that intensifies with
the dose should respond to a reduction in dose,
such a course ofactionis not always wise, partic-
ularly if prior experience suggests that the risk of
relapse is unacceptably high, Some patients may
tolerate side effects after simple reassurance, but
others may require supplemental treatment. Fine
tremor, acommonside effectoflithium, is one of
the easiest to treat; if left untreated, it can contrib-

ute to poor compliance. Although reducing the
blood level may help, the tremor often persists
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even at the minimum level needed for pro-
phylaxis. 6-Adrenergic receptor blockers, such
as propranolol (10 to 80 mg/day), metoprolol (20
to 80 mg/day) or atenolol (50 mg/day) control
lithium-induced tremor very effectively and, at
modest dosage, are essentially without other
effects. These drugs usually begin to reduce trem-
or within 30 minutes and continue to do so for 4 to

6 hours.? When other drugs with a potential for
causing tremors (e.g., tricyclics, caffeine) are
used with lithium, propranolol may be less
effective.

Excessive polyuria, that is, lithium-induced
nephrogenic diabetes insipidus (NDI), can occa-
sionally become so severe that either the patient
or the clinician stops the drug. In a patient who
clearly needs lithium and whose problem is not
alleviated by a reduction in dosage, two alternate
strategies are available: The first involves addi-
tion of a diuretic, preferably a loop diuretic, such
as furosemide, whichis considerably safer than a
thiazide in combination with lithium.!° Amil-

oride, a potassium-conserving diuretic, has also
been used to treat lithium-induced polyuria (for
review, see Boton et al., 1987). The secondstrat-

egy for managing polyuria is to substitute (com-
pletely or partially) carbamazepine for lithium,
since the former does not antagonize the anti-
diuretic hormone. Carbamazepine will not re-
verse NDI in the presence of a continued high
lithium level, but it may substantially decrease
the need forlithium.

The antithyroid effects of lithium can and
should be treated with supplemental thyroid when
both laboratory and clinical evidence confirms
hypothyroidism. Clinical manifestations may be
limited to such nonspecific symptoms as lassi-
tude, tiredness, weight gain, and decreased cog-
nitive functioning. The use of adjunctive thyroid
hormone as an experimental treatment for break-
through depressions or for lithium-resistant cy-
cling in the absence of chemical evidence of hy-
pothyroidism is discussed later.

One of the most troublesome of the common

side effects of lithium and one frequently asso-
ciated with poor compliance is weight gain. We
are not referring to the small amounts(less than 5
to 7 pounds) gained by most patients when they
beginlithium therapy, much of whichis probably
due to fluid retention and can be expected to re-
cede gradually. Instead, we are considering the
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approximately 25 percent of patients who gain
more than 10 pounds over and above what can be
explained by fluid retention. Women, especially
those who have had prior difficulty controlling
their weight, are particularly likely to experience
this weight gain. [t must be managed early and
vigorously, at first by restricting carbohydrates
and encouraging regular exercise. Lithium treat-
ment frequently produces a mild hypoglycemia-
like pattern in which the patient will experience
carbohydrate craving associated with low plasma
glucose 2 to 3 hours after ingesting carbohy-
drates, especially sugar. Sometimes simply elim-
inating sugar-containing foods (such as orange
juice at breakfast) can alleviate the midmorning
or late-morning hungerthat might otherwise con-
tribute to the weight problem. Lithium-induced
hypothyroidism, also associated with weight
gain, can be corrected easily. Patients should also
be wamednotto increase their caloric intake in-

advertently by using high-calorie drinks to
quench lithium-inducedthirst.

For patients who experiencediscrete periods of
carbohydrate craving, either of two amino acids
(L-glutamine or L-tryptophan) may prove to be
helpful, L-Glutamine in doses of 500 to 1500 mg
can suppress carbohydrate craving in some pa-
tients. [f the time of the craving can be antici-
pated, the amino acid can be taken to preventits
onset. L-Tryptophan in similar doses may also
suppress carbohydrate craving. Because ofits
sedative properties, it may be more useful for
carbohydrate cravings that occur in the evening or
at night. These two aminoacidsare available over
the counter, although some preparations may be
too impure to be useful. Two precautionary notes
are necessary here. Instances of a switch into ma-
nia have been reported following large doses of
L-glutamine, and large doses of L-tryptophan
have recently been associated with a serious
eosinophilia myalgia syndrome, causingits with-
drawal from the market. Finally, we should note
that although the above strategies can be helpful
to some, weight gain remainsa difficult problem
for patients on lithium,

The managementoflithium’s effects on mem-
ory and cognitionfirst involves reducing the dose
to the lowest level consistent with effective pro-
phylaxis, Since there is some evidence that in-
creased CNS symptoms may berelated to lower
plasmalevels of folate (Coppen and Abou-Saleh,
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1982),!! it is advisable to maintain all lithium-
treated patients on a high-potency, multivitamin
B preparation supplemented with 400 jxg of folic
acid. In our experience this strategy can attenuate
the cognitive and memory side effects of lithium
in some patients,

Treatment of Lithium Toxicity

Prevention is the most important principle in
managing lithium toxicity or intoxication. By de-
tecting early signs and adjusting dosages, the
problem can be averted. The most sensitive in-
dicator of incipient lithium toxicity is the CNS,
perhaps particularly the cerebellum. Patients
must be alerted in advance to CNS symptoms,
and each encounter with the patient should in-
clude some assessment of CNS functioning. The
agitation and restlessnessofearly intoxication are
similar to symptoms of mixed affective states,
and distinguishing between the two phenomena
can be difficult, The signs oflithium intoxication
are listed in Table 23-4,

If the intoxication is so severe that lithium

withdrawalis notsufficient, the patient should be
admitted to a hospital and cared for by a specialist
in the treatment of poisoning. The first of several
methods used to treat lithium poisoning (Table
23-4) is the vigorous application of general sup-
portive measures appropriate in any CNS poison-
ing. Obviously, kidney function should be pre-
served by maintaining blood pressure and by
replacing fluids and salt, butif it falters, hemo-
dialysis is necessary. Although most patients re-
cover after deliberately or accidentally overdos-
ing on lithium, some are left with a persistent
neurological or renal defect, and a few die. Be-
cause ofthese severe complications, the possibil-
ity of lithium intoxication should never be taken
lightly. Patients with pre-existing vulnerabilities,
particularly in kidney or CNS function, plainly
require more careful monitoring.

Interaction of Lithium with Other Drugs

Surprisingly few problemsare associated with the
use of lithium in combination with other drugs.
The majorinteractions are outlined in Table 23-5.

Psychoactive Drugs

Sedative hypnotics, as well as the benzodiaze-
pines and other related minor tranquilizers, have
no clinically significant interactions with lithium,
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Table 23-4, Lithium Intoxication

Mild
Recurrence and/or intensification of a
previously transient or mild side effect

Difficulty concentrating, cognitive impairment
Muscle weakness, heavinessof the limbs
Irritability
Nausea

 

Moderate

Drowsiness, lassitude
Dullness, disorientation, confusion
Slurred or indistinct speech
Blurred vision
Unsteady gait
Goarse hand tremor
Restlessness
Muscle twitches

Lower jaw tremor
Giddiness
Vomiting

Severe

Intensification of any of the above
Marked apathy, impaired consciousness, may

progress to coma
Ataxia
lrrequiar hand tremor
Prominent generalized muscle twitches
Choreiform/parkinsonian movements

Neurotoxicity Treatment Guidelines

Withdraw lithium

Obtain serum lithium, electrolyte, creatinine
levels

Carry oul complete physical examination
Increase lithium clearance by saline infusion

in mild to moderate toxic reactions
(plasma lithium <3 mmol/liter)

Closely monitor and maintain fluid and
éelectrolyle balance

Measure plasmalithium level at least every
12 hours

Start renal hemodialysis (or peritoneal
dialysis) If:

patient is comatose, in shock, severely
dehydrated, and/orif

plasmalithium level = 3 mmol/liter;
orif patient fails to respond to 24 hours

of conservative treatment,
orif patient's condition deteriorates

@Adapted from G. Johnson, 1984

although the CNS depressant effects can be addi-
tive. The most widely studied interaction is that
with neuroleptic drugs, particularly haloperidol.
Studies discussed in Chapter 21 suggest that
lithium and neuroleptics can be administered to-
gether safely as long as the clinician is aware of
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potential additive effects and uses the lowest
effective doses of both drugs (Schou, 1989),

Lithium is quite compatible with tricyclic anti-
depressants (TCAs), monoamine oxidase inhibi-
tors (MAOJs), and carbamazepine and other anti-
convulsants, although some side effects may be
additive. For example, patients on lithium plus
carbamazepine may experience problems with
cognition, memory, and alertness if full doses of
both are used.!? Lithium plus a tricyclic could
theoretically have additive effects on cardiac con-
duction in susceptible individuals, and it is proba-
bly unwise to use this combination in patients
with pre-existing severe or unstable cardiac con-
duction defects. This combination may exert ad-
ditive and even synergistic effects on the produc-
tion of tremors.

Nonpsychoactive Drugs

Some diuretics (especially the thiazides) can ele-
vate serum lithium levels and produce toxici-

ty, but, as discussed subsequently, this lithium—
diuretic synergy can be used therapeutically in
some patients. The effects of certain drugs (such
as quinidine) on cardiac conduction could, at
least theoretically, be potentiated by lithium.
Some animal data suggestthat lithium potentiates
digitalis toxicity by lowering intracellular po-
tassium, but whether this occurs in humansis not
clear, What is clear is that the combination of

lithium with cardiac drugs, although not contrain-
dicated, requires particularly careful monitoring,
including periodic electrocardiogramsinitially.

Any drug thatalters renal function should be
used cautiously in patients on lithium, especially
if there is a history of kidney disease. Some non-
steroidal anti-inflammatory agents can increase
lithium levels and, since these are readily avail-
able over the counter, patients should be cau-
tioned accordingly.

Lithium is knownto prolong the action of neu-
romuscular agents, Primarily for this reason,
some authorities have suggested that lithium be
temporarily discontinued during a course of elec-
troconvulsive therapy (ECT). Small and col-
leagues (1980) have shown that ECT can be neu-
rotoxic when administered to a patient taking
lithium.

Although lithium does not generally interfere
with alcohol-induced highs, some patients report
that they need more alcohol to produce the de-
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Table 23-5. Clinically Important Drug Interactions with Lithium  

 Drug Interaction

Diuretics

Thiazides Reducelithium clearance by effect on distal tubular function
jureti “T tyveecpitentie\ No effect on lithium clearance

Potassium-sparing
diuretic (amiloride) _|

Nonsteroidal

Anti-inflammatory drugs
Indomethacin Tl

Phenylbutazone
Naproxen
ibuprofen

and others _

 
Sulindac

Antibiotics®

Metronidazole iErythromycin

Antihypertensives
Methyldopa

Clonidine

Cardiac Medications

Digitalis

Calcium channel
blockers

(verapamil, etc.)

Bronchodilators

Aminophylline
Theophylline

Insulin and

Oral Hypoglycemics

Digoxin |Quinidine

Neuroleptics

Anticonvulsants

Carbamazepine

Valproate

Can be usedto treatlithium-induced polyuria

Mayincreaselithium level by interfering with clearance

No effect on serum lithium levels and lithium clearance

Probable renal effect: may increase lithium level: may also
induce diarrhea

Mayincreaselithium level, may cause neurotoxic symtoms;
mechanism uncertain

Lithium may decrease antihypertensive effect

in combination with elevatedlithium levels may cause serious
prolonged dysrhythmias

May increaserate oflithium excretion

Significantly increasedlithium excretion, possibly increased
risk of mortality in those with certain cardiovascular
abnormalities

Careful monitoring of glucose levels is necessary, sincelithium
can increase glucose tolerance; mechanism unclear

Cardiac conduction effects may be potentiated by lithium;
digoxin may reduce effect of lithium

Increasedrisk of neurotoxicity (7); tardive dyskinesia

Additive CNS effects can produce neurotoxicity unless
doses are modified

May decreaselithium level 

*\|n 1978, a case report suggestedthal tetracycline might causean increasein lithium levels (MoGennis,
1978). This report caused some concern, since tetracycline is commonly used to treat skin eruptions sec-
ondary to lithium, However, no other such cases haVe been reported (Jefferson et al., 1987), and in nar-
mal volunteers tetracycline has actually been shown to decreaselithium levels (Fankhauseret al., 1988),

sired alteration in mood, and some inadvertently
drink more alcoholic beveragesin response to the
lithium-induced increase in thirst. Alcohol-

related complications, such as cirrhosis, could
result, Some patients, on the other hand, drink

less alcohol on lithium, particularly if their drink-
ing had been strongly linked to extremes of
mood. Lithium has been reported to interfere with
cocaine- and amphetamine-induced highs.

Lithium may also decrease the need for certain
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medications. Some forms of headache respond to
lithium (Abou-Saleh and Coppen, 1983), as does
labile hypertension, at least partially. The inter-
action oflithium with other drugs has been exten-
sively reviewed by Himmelhoch and colleagues
(1980) and by Jefferson and Greist (1987).

Impact of Lithium on Other Functions

Lithium producesnoticeableeffects in addition to
attenuating bipolar episodes, and these become
especially apparent in the periods between epi-
sodes. Patients on lithium sometimes report an
apparent intensification of smaller cycles, A
woman might become aware of the mood changes
accompanying her menstrual cycle, or another
patient mightidentify subtle cyclesofactivity and
energy. These observations are ofinterest in light
of the occasional reports oflithium-induced rapid
cycling (see Chapter 22). Such experiences
could, however, simply reflect the elimination or
attenuation of the major cycles of the illness,
which allows the more subtle phenomena to man-
ifest themselves.

Lithium alters sleep, as monitored by the elec-
troencephalogram. Overall depth and length are
increased, as are the duration of REM sleep and
its latency (reviewed by F.N. Johnson, 1984). It
is not clear how much these changes represent
alterations in the illness or generalized effects of
lithium per se, but lithium’s clinical effects on
sleep are not striking. In most patients, a large
dose at bedtime has a mild sedative effect. Occa-

sionally, patients will report feeling activated af-
ter their nighttime dose of lithium, a state that
may reflect a high blood level.

Oneinteresting but almost unstudied aspect of
long-term lithium maintenanceis its potential to
improve some aspects of general health. Many
lithium-treated patients note fewer commoncolds
and flu-like episodes—a phenomenon that, if
real, may be traceableto stimulatory effects of the
ion on the immune system. Anecdotal reports
have suggested that myocardial infarctions occur
less frequently than expected in men maintained
on lithium. If true, this might be partially due toa
general decrease in mood-related stress or per-
haps a direct membraneeffect of the drug.

Managementof Breakthrough Manias
and Depressions

Managing breakthrough episodes (Table 23-6)
involves strategies similar to those used for acute
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Table 23-6. Managementof
Breakthrough Episodes

Hypomania/Mania
(including mixed states)

Increaseclinical contact; consider interiering factors
(e.g., alcohol, drugs, stress)

Increase lithium to maximum tolerable level

Benzodiazepine for sleep (¢.9., clonazepam)
Add clonazepam, neuroleptic, or carbamazepine for

rapidly escalating manic symptoms

Moderate Depression

Increase clinical contact; considerinterfering factors
Increaselithium to approximately 1.2 mEq/liter level

(for bipolar patients)
Maximize thyroid function
Add tricyclic (or heterocyclic) antidepressant or MAO

inhibitor
Consider alternative/adjunctive experimental

approach:
Partial sleep deprivation/phase advance
High-intensity light (if seasonal)
Carbamazepine
Valproate

Severe Depression

Increase clinical contact; consider interfering factors
Add antidepressant and optimize lithium and thyroid

function

Consideralternative or adjunctive approaches,
including ECT

treatment and described in Chapters 21 and 22.
When breakthrough symptoms appear, the most
important initial consideration should focus on
psychological issues (see Chapter 24), alcohol or
drug abuse (Chapter 26), and, especially, com-
pliance (see Chapter 25), Enhanced psycho-
therapeutic support is especially importantat this
time and may obviate the need for new
medications.

Breakthrough Hypomania and Mania

Detecting hypomania early is critical and often
can be done by watching for a decreased need for
sleep. If correction of interfering factors or com-
pliance problemsdoesnot suffice, the symptoms
of hypomania should be treated with increased
doses of lithium while closely monitoring the
blood level. [f hypomanic symptomspersist after
reaching a maximum-tolerable lithium level,
clonazepam, a neuroleptic, or carbamazepine
may be added, initially in small doses and pre-
ferably at bedtime. Clonazepam is perhaps the
easiest to use and, if it aborts the episode by en-
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hancing sleep, may beall that is necessary, Be-
cause carbamazepine often is prophylactically
effective in patients with rapid cycles, it may be
the best alternative for breakthrough episodes in
such patients, who can then be maintained onit.
Schizoaffective symptoms may require neurolep-
tics. An alternative for breakthrough hypomania
is to add 1.5 to 3 g of L-tryptophan, although use
of this strategy cannot be resumed until the ori-
gins of the serious eosinophilia myalgia syn-
drome in patients on L-tryptophan can be clarified.

If full manic symptoms appear rapidly, thatis,
without a warning period of hypomania, the ad-
junctive agent must be added immediately with-
out waiting to adjust the lithium level. In this
circumstance, neuroleptics may be needed. If
these agents are used, they should be tapered off
and discontinued soon after the symptoms are
under control. A few bipolar patients, generally
those with schizoaffective symptoms, will have
further breakthrough symptoms when the neu-
roleptics are discontinued, and for such patients,
low maintenance doses generally will be suffi-
cient.

Mania (or hypomania)is associated with a pro-
foundly decreased needfor sleep, asymptom that
in turn reinforces the mania. Once set in motion

by other factors, mania and sleep reduction could
keep triggering one anotherin a vicious cycle that
might escalate out of control. Clinicians should
counselpatients at risk for mania to avoid situa-
tions likely to disrupt sleep routine, help them
manage emotional crises that might disturb sleep,
avoid using drugs knownto interfere with sleep,
and carefully monitor drug withdrawalthat could
precipitate insomnia, such as the rapid with-
drawal from antidepressants. When sleep disrup-
tion cannot be avoided, such as that associated

with flying across several time zones (jet lag),
short-acting hypnotics should be employed.

Breakthrough Depression

Breakthrough symptoms of depression, which
range from mild to severe, are among the most
frequent challenges in managing bipolar patients
onlithium. The first response to the appearance
of depressive symptoms should include a re-
evaluation of interfering substances, of com-
pliance, andofthe lithium level and thyroid func-
tion, as well as areassessmentofthe patient's life
situation, with particular attention to real or per-
ceived losses. The lithium level should be raised
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to at least 1.2 mEq/liter or higher, since some
breakthrough depressions will respond to in-
creased lithium, usually within 7 to 10 days.13

A diagnosis of hypothyroidism that is sup-
ported by chemical indices should be corrected by
supplemental thyroid medication. Even indices in
the low-normal range can justify the use of thy-
roid supplementsin the presence of breakthrough
depressive symptoms, Since thyroid indices have
a wide normal range, it is not always clear wheth-
er a normal value is really optimal for a given
patient. Many patients with affective illness have
low-norma!l thyroid function before starting on
lithium (see Chapter 17). Thus, lithium-induced
hypothyroidism may not be obvious from the
chemical indices.

Amongthelithium clinics surveyed,!4 44 per-
cent indicated that they would place a patient on
supplemental thyroid medication if chemical in-
dices were in the low-normal range and the pa-
tient was complaining of fatigue, apathy, and
possible depression. Thirty-three percent said
they use supplemental thyroid medication even
when the indices are in the normal range if the
patient is suffering from a refractory depression
characterized by psychomotor retardation,

In our own practices, we find that rigid ad-
herence to the range of thyroid indices usually
considered normal would deprive many patients
of the considerable benefits provided by small
doses of supplemental thyroid medication. Dos-
ages should start at 10 wg of T; or 25 wg of Ty
once a day (but not in the evening or night) and
progress in increments of 10 (or 25) wg, with
monitoring of blood thyroid indices. !5

If the response to thyroid optimization and in-
creased lithium is not satisfactory, the clinician
and patient must decide whether to add an anti-
depressant drug. If the depression ts only moder-
ately severe, more psychological support is pre-
ferable to antidepressants, which could
precipitate mania and worsen the course of the
illness, particularly among patients who are espe-
cially vulnerable to this (see Chapter 22). This
conservative approach is especially appropriate
for the patient who has been on lithium for only |
or 2 years, since clinical experience suggeststhat
prophylactic efficacy may improve with time.

Antidepressants are indicated for patients
whose depression is severe enough to cause con-
siderable suffering, especially if it significantly
impairs normal functioning. Tricyclics and the
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newerheterocyclics are the most frequently used
antidepressants in this situation. Those with less
sedative effects, such as bupropion, fluoxetine,
desmethylimipramine, or nortriptyline, are pre-
ferred, since breakthrough depressions tn bipolar
patients on lithium are frequently characterized
by anergy andlassitude rather than anxiety, sleep
disturbance, and intense psychic distress.

The second-generation heterocyclic anti-
depressants (e.g., fluoxetine or bupropion) may
be preferred if side effects associated with the
traditional tricyclic drugs are a source of concern.
The efficacy of these new drugs is generally less
well established than thatof traditional tricyclics,

especially when the breakthrough depressionis
quite severe. However, these new drugsare al-
ready widely used, and it would not be surprising
if they replaced the classic tricyclics for bipolar
patients.

Antidepressant dosages generally should be
somewhatlowerthan those used in the absence of

lithium, since some side effects, such as tremor

and sedation, can be additive. Because ofthe risk

of precipitating mania or hypomania (even in the
presence of lithium), these drugs should be with-
drawn gradually shortly after the antidepressant
response is achieved.

The use of MAOIs has undergone a minorre-
naissance, and they are increasingly used as an
alternative to tricyclic (or heterocyclic) anti-
depressants to treat breakthrough depressions in
patients on lithium. Some authorities now even
recommend MAOIs as the treatment of choice in

such cases, and arecent study directly comparing
imipramine and tranylcyprominein the treatment
of bipolar depression (Thase et al., 1988) found
significantly better results with the MAOI. (Stud-
ies of the combination of MAOIsandlithium are

reviewed in Chapter 22.)
The use of ECT to treat breakthrough depres-

sions in patients on lithium has been advocated by
some clinicians, such as Kukopulos and col-
leagues (1980), because ECTis less likely than
antidepressant medication to precipitate a postde-
pression mania. However, ECT has been re-
ported to cause increased memory loss and neu-
rological abnormalities when administered to
patients on lithium (Small et al., 1985; El-
Mallakh, 1988).!° Breakthrough depressions oc-
curring in patients on maintenancelithium often
do notfall in the very severe range usually associ-
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ated with ECT treatments. Nevertheless, it re-

mains an importantalternativeforthis indication.
The alternate antidepressant treatments dis-

cussed in Chapter 22 (carbamazepine, partial
sleep deprivation or phase advance, high-
intensity light) also should be considered tn deal-
ing with breakthrough symptoms during pro-
phylactic management. As noted earlier, when
carbamazepine and lithium are administered to-
gether, dosages may need to be reduced because
of possible additive effects on the CNS.

Other Issues in Lithium Maintenance

Timing of the Dose

The pharmacokinetics of lithium have been the
subject of a great deal of attention in the medical
literature, as have the advantages and disadvan-
tages of various lithium preparations and sched-
ules of administration. Clinical investigators
have argued extensively about these issues and
whether the greater cost of sustained-release
preparations is justified.!7

It has been suggested that renal side effects
(secondary to decreased concentrating ability) are
somewhatless frequent when a single daily dose
is used, the lower rates presumably due to the rest
given the kidneys during the trough in plasma
lithium levels 18 to 24 hoursafter the dose (see,
e.g., Hetmar et al., 1986). Several clinical inves-
tigators in our survey reported that side effects
were exacerbatedor illness recurred in some pa-
tients shifted from standard preparations to a
sustained-release preparation, or vice versa.

Patients prefer as few doses a day as possible.
Once a day dosing is more convenient, easierto
remember(especially when there are few, if any,
symptoms to serve as reminders), and less so-
cially embarrassing; as a result, compliance is
better. If the entire dose is taken at bedtime, the

peak blood level and the worst side effects occur
at night, when the patient is unaware of them.
There is extensive evidence that the prophylactic
results of once a day administration are as satis-
factory as those of divided doses. Some patients
require relatively high maintenance levels of
lithium but are exquisitely sensitive to its cogni-
tive side effects. They may do better on divided
doses or sustained-release preparations, which
make it possible to avoid the morning carryover
of nighttime peak levels from regular lithium.
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Plasma Monitoring

Plasma monitoring should be done as closely as
possible to 12 hours after the last dose oflithium,
that is, the morning after a bedtime dose. Patients
whotake their entire dose at night have 12-hour
blood levels about 15 to 20 percent higher than
those on a divided dose of the standard prepara-
tion. Patients who cross several time zones while

on lithium must be careful to avoid confusion

aboutthe timing of the doses. Anecdotal evidence
that jet lag can be associated with mood destabil-
ization in some patients (probably secondary to
sleep disruption) indicates that an adequate
lithium level is important. For our own patients
who travel, we suggest splitting the difference
between the old and the new timein planning the
dosage schedule.'!* Adequate hydration must be
scrupulously maintained during travel, since fly-
ing across meridians can induceshifts in fluid and
electrolyte balance. Because of the risk of pre-
cipitating a switch into mania, sleep disruption
should be minimized during travel by using hyp-
notics when necessary.

Lithium Holidays, Including Pregnancy

Lithium holidays, analogous to neuroleptic holi-
days, have been advocated by Ayd (1981). They
are intended to minimize long-term side effects
by giving the body’s systems an opportunity to
recover from sustained exposure to the drug. Ayd
reported mixed results; some patients were able to
sustain progressively longer holidays(to the point
of withdrawal) without relapse, but others re-
lapsed relatively quickly. In fact, the phenome-
non ofrapid relapse after lithium withdrawal has
now been extensively documented by others (see
review in the second part of this chapter). Thus,
although lithium holidays may deserve further
exploration, they certainly cannot be recom-
mended for clinical practice. A brief holiday is
equivalent to lowering the lithium level. Using
the lowest maintenancelevels that preserve effec-
tive prophylaxis, a good practice to follow, can
be accomplished best by gradually reducing the
daily doses, a procedure that does not produce
repeated sudden changes in plasma level. When
lithium must be discontinued for appropriate
medical reasons, it should be reduced gradually
to avoid withdrawal symptoms,particularly sleep
disruption.
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Lithium holidays may subtly encourage poor
compliance. Patients whofind themselvesfree of
symptoms and side effects while off lithium with
the doctor’s blessing may mistakenly assumethat
they no longer need the drug. Every experienced
clinician knows that when patients are taken off
lithium for medical or surgical reasons, it can be
difficult to convince them to go back onit. If the
clinician believes that a patient may be receiving
more lithium than needed, the preferred approach
is to lowerthe daily dose gradually. If it is neces-
sary to take a patient off lithium, the safest ap-
proach is to decrease the dose gradually until the
drug is fully withdrawn rather than gradually
lengthening the drug-free periods. Somepatients
can identify a time of the year associated with less
vulnerability, the best time to be offlithium. Con-
versely, it may be advisable to increase the
lithium dose during certain times of the year in
patients with a history of seasonal exacerbations.

The most common reason for withdrawing
lithium is when the patient wishes to become
pregnant. Table 23-7 outlines the risks and the
clinical considerations involved in this decision,

Many, but by no means all, manic-depressive
patients can tolerate being off lithium during
pregnancy. Because of the high risk of postpar-
tum mania or depression, those who do go off
should resumetaking lithium at least a few weeks
before the birth is expected.!® As discussed ear-
lier in this chapter, lithium levels should be
lowered immediately before parturition and fol-
lowed carefully during the immediate postpartum
period until the fluid and electrolyte balance is
normalized again. Carbamazepine had been sug-
gested as an alternative to lithium because fetal
anomalies associated with the anticonvulsant

were thought to be rare (Elia et al., 1987), but a
recent report (Jones et al., 1989) challenges this
opinion.

Lithium Withdrawal or Discontinuation

Extending the lithium holiday into total lithium
withdrawal raises the question of whetherthe pa-
tient is thereby rendered even more vulnerable to
relapse in the near term. Someinvestigators have
found no difference in relapse rates between the
period before lithium wasstarted and after it was
withdrawn. Others, however, focusing on bipolar
patients, have found relapse rates during with-
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Table 24-7. Risks of Lithium During Pregnancy

Teratogenic effects — (Primarily a risk during the first trimester)
Animal studies

« Evidence of abnormalfetal development (Szabo, 1970;
Smithberg & Dixit, 1982)

+ Limitations in extrapolating animal findings to humans
Specias dilferencesin susceptibility
Harmtul in humans; may not be in animals (e.g., thalidomide)

Lithium birth-registry data (Schau & Weinstein, 1980)
+ Increased rate of congenital malformations (11.5% vs 1-3%in general

population) especially cardiac anomalies (8%), .g., Ebstein's anomaly
« Limitations to interpretation

No control groups
Potential for bias — overreporting of pathology
Low overall incidenceof birth defects

+ 5-year follow-up of 50 normallithium infants (Schou, 1976)
Nasignificant differences in incidence of developmental anomalies

compared with 51 siblings (20%vs 12% in sibs)
But findings based on subjective report rather than objective examination

Swedish cohort study (Kallén & Tandberg, 1983)
+ 350 infants born to manic-depressive mothers comparedwithall infants born

during same period
+ Higher than expected rates of perinatal death and congenital malformations
+ 4/59 infants (7%) bornto lithium-treated mothers had heart defects

4/4 of these infants died (none had Ebstein's anomaly)
No cardiac defects in 38 infants whose mothers were treated with

psychotropic drugs other than lithium
2/80 infants of molhers treated without drugs had heart defects (1 had

Down's syndrome)

International registerof lithium babies(Elia et al,, 1987)
« Approximately one case of Ebstein's anomaly per 100 exposures (0.1%)
* Substantially lowerrisk than earliar estimates, butstill 20 times the general

population rate
* Fetal ultrasound at 18 weeks can help detect major cardiovascular anomalies

(Elia et al., 1987)

Absence o! evidencefor any leralogenic effact of paternal lithium trealment

Risks during later pregnancy — fetal toxicity potential and blood level changes
Incraased glamerularfiltration rate during pregnancy speeds lithium clearance
Increased lithium dose may be necessary to maintain symptom control
Lithium freely crosses placenta
Toxicity in neonate manifested by hypotonia, cyanosis, lethargy

Risks during and following delivery
Decreased maternal glomerularfillration rate leads to reducedlithium clearance, higher

serum level
Lithium concentration in breast milk about one-half maternal serum lithium level

drawal to be higher than expected from the natu-
ral course ofthe illness. On the other hand, Mol-

nar and associates (1987) found a 12-month

relapse rate lower than expected from thelitera-
ture after they had gradually terminatedlithium in
15 bipolar patients, althoughthese results require
confirmation in more rigorous studies.*° At any
rate, it is known that sudden discontinuation of

lithium can produce a cluster of disturbing with-
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drawal symptoms, such as anxiety, irritability,
and emotional lability (King and Hullin, 1983),
and it may precipitate a new episode.

We wish to emphasize the common clinical
belief that the great majority of bipolar patients
withdrawn from lithium will eventually relapse.
The wisdom of this assumption is reinforced by
long-term follow-up studies (Bouman et al.,
1986; Abou-Saleh and Coppen, 1986; Page etal.,
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Table 23-7a. Lithium During Pregnancy: Considerations

Manic-Depressiveillness itself is associated with sometisk to fetus:
Cohort study found higher than expected rates of perinatal death and congenilal defects

regardless of maternal treatment, if any
Potential for suicide during an affective episode
Potential for harm or injury to fetus during an affective episode
Extremely high risk of postpartum depression/mania, especially with previous history of such

an episode, results in potential risk to mother and infant due to interference with bonding.
While lithium (re)administered after delivery may prevent postpartum mania, it often takes
longer term administration to achieve prophylaxis against depression

On the other hand

Some patients report a positive effect of pregnancy on mood
A regular pattern of episodes may permit planning a pregnancy during a "safe" period

Lithium treatment during pregnancy Is associated with somerisks
Early lithium registry data and cohort study each showed similar high rate of cardiac anomalies

{7-8%), but recent more extensive registry data indicate a substantially lower risk
Maternal and/or fetal toxicity is possible since increased GFR (and therefore faster lithium

clearance) may necessitate higher dose for control of affective symptoms

On the other hand
Recent technological advances permit:

A. neonaial echocardiography to screen for cardiac defects
B. early surgical correction of most cases of Ebstein's anomaly

Careful monitoring of maternallithium levels:
A. reducesrisk of developing toxicity
B. facilitates maintaining minimal effective dose

Alternative drugs are available, i.e., carbamazepine
 

1987), The Page study involved 101 bipolar and
recurrent unipolar patients maintained on lithium
for a median time of 13 years. Of the 31 who
stopped lithium, all but 2 suffered relapses, and
those 2 were unipolar patients; that is, all bipolar
patients who discontinued lithium relapsed. We
return to these issues later in the review of the
literature.

Approaches to Lithium Resistance

Management of Contributing Factors

A poor prophylactic responseto lithium is associ-
ated with three principal conditions, which fre-
quently overlap: rapid cycling, mixed manic-
depressive states, and concomitant alcohol or
drug abuse. As discussed in Chapter 22, most
rapid cycling occurs when patients are taking
antidepressant or neuroleptic drugs. In light ofthe
evidence that some rapid cycling will stop when
these drugs are withdrawn (Kukopulos et al.,
1980; Wehr et al., 1988), we recommend doing
so wheneverit is possible. Once off these poten-
tially cycle-inducing drugs, bipolar patients may
again becomeresponsiveto lithium (Reginaldiet
al,, 1981).
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Mixed states are often confounded with rapid
cycling. Because of the mixture of manic and
depressive symptoms, patients in these states are
usually already taking antidepressants, neurolep-
tics, or both and are also morelikely to be abusing
drugs or alcohol. Thus, it is difficult to know
whether pure mixed states are in fact resistant to
lithium. We recommendthat substance abuse be

treated aggressively before alternative or adjunc-
tive treatments to lithium prophylaxis are begun.

The Anticonvulsants

Carbamazepine. Like lithium, carbamazepine
has been shown to have prophylactic effects in
manic-depressive illness in addition to its acute
antimanic and antidepressant effects. Although
the proper role for this drug in maintenance
treatment is not yet completely established, the
most important indication for it is unsuccessful
prior lithium treatment, because of either unac-

ceptable side effects or prophylactic failure (Ta-
ble 23-8).2! When used in these circumstances,
carbamazepine is usually given in conjunction
with lithium. To minimize CNSside effects for

such patients, the maintenance lithium blood
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Table 23-8. Alternative or Adjunctive Treatments for
Poor Respondersto Lithium (Often Rapid Cyclers)

» Evaluate possible cycle-inducing effect of adjunc-
tive antidepressant or anlimanic medication

* Evaluate contribution of drug or alcohol abuse

* Anticonvulsants (carbamazepine or valproate)

* MAO-Ainhibitor (clorgyline)

+ Thyroxine (hypermetabolic doses)

+ L-tryptophan

* Calcium channel blockers (verapamil and others)

+ Maintenance ECT

* Periodic sleep deprivation

+ Magnesium aspartate

level may need to be somewhat lowerthan that
previously described for lithium alone.

Some authorities now recommendthat patients
with rapid cycles be treated initially with lithium—
carbamazepine combinations withoutfirst estab-
lishing failure on lithium alone. In most in-
stances, however, it is probably still wise to first
evaluate the prophylactic efficacy of lithium
alone. Nevertheless, most rapid-cycling patients
will probably end up on the lithium—
carbamazepine combination. Patients may have a
continuously circular course (i.¢., no true
symptom-free interval of more than 3 or 4 weeks)
yet not meetthe criteria for rapid cycling because
they have long, low-amplitude episodes. In our
experience, some of these patients respond to
lithium and others respond like typical rapidly
cycling patients to carbamazepine.

Another important candidate for carbama-
zepine plus lithium maintenance is the patient
who cannot tolerate prophylactic levels of
lithium, often because of the onset of

nephrogenic diabetes insipidus (NDI). Although
carbamazepine (a vasopressin agonist) will not
reverse lithium-induced NDI, it may sufficiently
potentiate the effects of lithium to allow a sub-
stantial lowering of maintenance levels and,
therefore, of dose-related side effects,

For patients who cannot tolerate any lithium,
carbamazepine alone—generally given twice a
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day—miay provide an alternative. In fact, some
studies suggest that carbamazepineis as effective
prophylactically as lithium in manic-depressive
patients without rapid cycles. More studies will
be needed before this can be recommended as

standard treatment. As an agonist of vasopressin,
which is involved in recall mechanisms, car-

bamazepine may becomeespecially useful as an
alternative in patients who experience memory
difficulties on lithium. One emerging potential
limitation of carbamazepineis that some patients
apparently will relapse after several years of suc-
cessful prophylaxis, a topic we revisit later in the
review ofthe literature.

Theside effects of carbamazepine are outlined
in Table 23-9, which also contrasts them with
side effects associated with lithium.It is best to

start with a low dose (100 mg), building it up
gradually (100 mg every 4 or 5 days) until the
blood level is just within the range reported as
therapeutic for its use in convulsive disorders (6
to 10 g/ml). A too rapid buildup of the dose ora
blood level that is too high can produce trouble-
some CNSside effects, especially if the patientis
also on lithium. Although systematic studies are
lacking, at least one group (Nolen et al., 1988)
recommends using plasma level determinations
performedjust before the next dose ofthe drugis
administered. These trough levels should be kept
between 6 and 8 jig/ml, and peak levels (2 to 4
hours after drug administration) should generally
not exceed 10 g/ml.

The pretreatment laboratory evaluations for
carbamazepine are outlined in Table 23-10 and
routine monitoring in Table 23-11. During car-
bamazepine maintenance, a complete blood
count, particularly the white count and numbers
of platelets, should be monitored regularly (every
2 to 3 weeksinitially, then every 1 to 3 months).
Although a benign andtransient decrease in the
white blood count (to the 3,000 to 4,000 range) is
not uncommon, true aplastic anemia is rare.22
Carbamazepine levels should also be monitored,
since, over time, the drug can inducetheliver to
accelerate its metabolism, and blood levels may
decrease on a fixed dose. Theclinically important
interactions between carbamazepine and other
drugs are listed in Table 23-1 la. Those that in-
crease carbamazepine toxicity, particularly inter-
actions between carbamazepine and verapamil,
are especially important and may require a sub-
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Table 23-9. Carbamazepine Side Effects Contrasted with Lithium

 
Carbamazepine Lithium

Side Effect %e Yo Comments

Dizziness/Ataxia 19 <1 Transient, associated with rapid increase in
carbamazepine dose

Skin problems:
Acne 1 Essentially absent for carbamazepine
Rash 13 <1
Psoriasis 1 Not uncommonin lithium-treated patients

who have previously had psoriasis or
have a family history ofit

Gastrointestinal problems:
Nausea 10 4 G.l. symptoms are generally transient
Diarrhea <1 9

Drowsiness, sedation 10 12 Transient and dose-related

Visual problems: °
Blurred vision 0-14

Diplopia 8 Transient and dose-relatedfor lithium

Slurred speech 4 Transient and dose-related for lithium
Tremor 3 27

Paresthesia a Transient and dose-related

Confusion 2 Memory problems reported by 28% of
lithium-treated patients

Excessivethirst 36

Excessive weight gain 19

Polyuria <1 30
 

Carbamazepine data from Post, personal communication; lithium effacts from Johnson et al., 1984, and Vestergaard
etal. 1980

stantial reduction in the carbamazepine dose
(Macpheeet al., 1986).

Valproic Acid. Valproic acid wasinitially evalu-
ated primarily as an antimanic agent, but it does
appear to have prophylactic efficacy for some

Table 23-10. Pretreatment Evaluation
ior Carbamazepine 

Complete blood count, including platelets, WBC,
reticulocyte, and serum iron
Liver function tests

* Electrolytes

* Thyroid function: Ts, Ty, and TSH
* Complete urinalysis and BUN
+ Rule out history of cardiac, hepatic, or renal damage

* Rule out history of adverse hematological response to
other drugs
 

Adapted from Postetal., 1984a, and PDR, 1989

48 of 89

patients. Like carbamazepine, it may be most
useful in lithium-resistant patients, and it may
also benefit patients who have failed to respond to
both lithium and carbamazepine. Side effects of
valproic acid are generally mild. Coadministra-~
tion with lithium may not produce the lethargy
sometimes associated with lithium—carbama-

zepine combinations. For prophylaxis, a low
dose (300 to 400 mg)is used atfirst and gradually
built up, depending on clinical response, to a
blood level in the 50 to 100 jzg/ml range. This
level is usually achieved at a dose around 1,500
mg, but it may require up to 5,000 mg in some
patients. Unlike carbamazepine, valproate does
not induce its own metabolism and, therefore, on-

going dose increments are not generally needed.
When carbamazepine is administered along with
valproate, blood levels should be monitored
closely and dosages may need to be adjusted,
since there are complex metabolic interactions
between the two drugs (Bowdle et al., 1979).
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Table 23-11. Clinical Monitoring for Patients on Carbamazepine

 Parameter Finding Action Comment

Dose 400-1,800 mg/day Individualize Start slowly, decreaseif side
effects

Blood level 4-12 j1g/ml Individualize Enzymeinduction after 2-3
weeks May necessitate dose
increase

WBC Consistent mild Monitor, inform; Very rare, idiosyncratic
decreases discontinue drug if aplastic anemia

WBCbelow 3,000#

Rash 10-15% Discontinue Restart and treat with steroids
if carbamazepine requirement
continues

Thyroid 47,4, Ty, little Tin TSH Larger decreases in responders

Liver Occasional Tenzymes Discontinueif persistent;
very rare hepatitis

Sodium Mild hyponatremia Very rare water intoxication

Calcium Mild hypocalcemia No osteoporosis

Cardiac Slows AV conduction Avoid use in heart block
 

@ Below 4,000the clinician should become morevigilant, Inform the patient and monitor frequently.
Carbamazepine might be discontinued earlier, (ie., between 3,000 and 4,000)if the platelets are alsa down, in
the presence of fed cell abnormalities or systemic symptoms. Also, since lithium produces a nonspecific
increase in WBC, a drop below 4,000 in a patient on
carbamazepine.

Adapted from Post and Uhde, 1985, 1987

Other Anticonvulsants. Clonazepam, a_ben-
zodiazepine derivative, has been used prophylac-
tically without much successso far, In addition to
dubious efficacy, the problems of sedation and
the developmentoftolerance would argue against
its maintenance use, although periodic use to
abort breakthrough hypomania or manic symp-
tomsis quite sensible. There are anecdotal reports
of patients occasionally showing a prophylactic
response to diphenylhydantoin, but no systematic
data are yet available.

Other Adjunctive Approaches. Aside from the
anticonvulsants, the principal alternative to
lithium in prophylactic treatment is to maintain
optimal or even supraoptimal thyroid function
using T, supplementation. The experimental use
of thyroid preparations alone for prophylaxis is
described later. Here we simply emphasizethat a
bipolar patient should not be considereda lithium
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the combination should trigger discontinuationof

prophylactic failure until plasma T, levels at least
in the high normal range (10 to 12 g/ml) have
been achieved. Other adjunctive approaches are
discussedlater in this chapter.

REVIEW OF THE LITERATURE

OpenTrials of Lithium Prophylaxis

The first major systematic study of lithium’s pro-
phylactic efficacy in manic-depressiveillness oc-
curred through the collaboration of Baastrup and
Schou in 1967. They analyzed the results of a
retrospective study initiated at the Psychiatric
Hospital in Glostrup, Denmark, involvingall pa-
tients with recurrentaffective disorders admitted

from 1960 through 1966. Patients selected for
analysis had an episode frequency ranging from
two or more episodes in a year to one episode a
year for at least 2 years before lithium administra-
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Table 23-114. Clinically ImportantInteractions
Between Carbamazepine and Other Drugs

Increased Carbamazepine Levels and Toxicity
Produced by

Erythromycin (and analogs)
Triacetyloleandomycin
Viloxazine
lsoniazid

Verapamil
Diltiazem

Decreased Carbamazepine Levels Produced by
Phenobarbital

Phenytoin
Primidone

Carbamazepine Decreases Effects of
Haloperidol (decreases bloodlevel)
Clonazepam
Phenytoin
Valproate
Ethosuximide
Theophylline
Dexamethasone
Dicumarol
Wartarin

Pregnancy Tests
 

From Post and Unde, 1987

tion. All had taken lithium for at least | year.
The study's results were striking. Compared

with the period before lithium was introduced,
episodes during the lithium period had become
less frequent among 83 of the 88 patients (94
percent) meeting criteria for the study. The mag-
nitude of the effect is suggested by the fact that
before lithium, on average, patients were ill 13
weeks a year compared with less than 2 weeks a
year while onlithium, a nearly sevenfold reduc-
tion. The frequencies of manic and depressive
episodes were affected equally. However, lithi-
um’s ability to prevent depression, not always
evidentinitially, seemed to improve with time. In
this sample, lithium was equally effective in bi-
polar and recurrent unipolar patients but was less
so in schizoaffective patients. The data from this
study are illustrated in Figure 24~-3.24

In 1970, Angst and colleagues undertook a co-
operative follow-up study involving 244 patients
in Denmark, Czechoslovakia, and Switzerland.
The data from all three countries were similar:

Most patients on lithium experienced fewer man-
ic and depressive episodes. Regression analysis
indicated that the intervals between the episodes
were prolonged and the episodes themselves
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shortened. Asin the original Danish study, bipo-
lar and recurrent unipolar depressives showed
similar results, with schizoaffectives showing
less pronounced lithium-related changes in the
course oftheir illness.

Baastrup and Schou's 1967 report, a medical
landmark, stimulated many trials of this sort in
the prophylactic management of manic-
depressive illness. By 1972, more than 60 clini-
cal studies comparing the prelithium course of
the illness with that found while taking the drug
had been published. Like the 1970 international
collaborative study, these were based on non-
blind administration of lithium to patients with a
certain minimum frequency of episodes before
lithium (generally about one episode per year).
Moststudies dealt with groups of 30 to 100 pa-
tients and 2 to 3 year observation periods. Al-
though a wide range of criteria was used for
scoring an episode, these studies consistently
showed good to excellent results. Virtually all
showed decreases in the frequency, duration,
and severity of episodes. Many of the studies did
not distinguish between manic and depressive
episodes, but of those that did, most reported
that lithium reduced both types of episodes.
Some, however, reported more impact on ma-
nia, others more on depression. These issues are
discussed further below,

By this time, most clinicians who had studied
lithium’s effects on recurrent affective illness

were very favorably impressed. However, skep-
tics, such as Blackwell and Shepherd in England
(1968; also see Lancer editorial, 1969), noted

that, amongpatients selectedfor a trial because of
a history of relatively frequent episodes, the natu-
ral course ofthe illness might be expected to show
a decreased frequency of episodes during the
study period; this decrease reflects a regression
toward the mean rather than a drug effect. How-
ever, the underlying assumption—that the
natural course of manic-depressive illness is
random—wascontradicted by data indicating a
strong tendency for the average frequency of
manic-depressive episodes to be nonrandom and
to increase with time (see Chapter 6). Three inde-

pendentstudies (Laurell and Ottosson, 1968; Isa-
ksson et al., 1969; Angst et al., 1970) examined
the natural course of manic-depressive illness
in patients with 2-year histories of frequent
episodes—that is, the kind of patients selected
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for the trials just discussed, In all three of these
natural course studies, patients remained at high
risk for subsequent episodesin the next 2 years if
they remained off lithium. Blackwell and Shep-
herd had also noted that in the absence of

double-blind procedures, observer bias or pa-
tient expectation might have accounted for the
favorable results, Clinicians very familiar with
the illness knew, however, that major episodes
of mania (and probably also depression) are un-
likely to respond fully to subtle psychological
suggestion alone.

Placebo-Controlled Studies

The definitive response to the criticism came
when the Danish team undertook a study in which
female patients given lithium in a clinic setting
and stabilized on it for at least a year were then
given either lithium or placebo under double-
blind conditions (Baastrup et al., 1970). If any-
thing, the results were even better than those of
the earlier open studies. Of the 39 bipolar and
unipolar patients switched to placebo, 21 re-
lapsed within 5 months, whereas of the 45 given
lithium, not one relapsed. This dramatic differ-
ence was, of course, highly significant statis-
tically (p < 0.001).

A subsequent study by Coppen and colleagues
in England (1971) was especially influential in
lessening skepticism in Europe, in part because of
its more traditional design, in which comparable
groups of patients were randomly started on ei-
ther lithium or placebo, The design permitted
psychiatrists who knew the patients’ conditions to
administer any additional drugs deemed neces-
sary for episodes of mania or depression in both
groups. Criteria for selecting bipolar and unipolar
patients resembled those of the earlier studies.
Only | of the 37 placebo-treated patients could be
rated as having had “no conspicuous affective
disturbance during the trial period” (averaging
l'/2 years), in contrast to 20 of the 28 lithium-
treated patients. Almostall of the placebo-treated
patients (35 of 37) received some additionaltreat-
ment (tricyclics or ECT for depressions and neu-
roleptics for manias), whereas only half of the
lithium-treated patients did (antidepressant drugs
and a few instances of neuroleptics for break-
through hypomania). No lithium-treated patient
required ECT for depression, although 16 of the
37 placebo-treated patients did.
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The major study influencing the acceptance of
lithium prophylaxis in the United States was that
of Prien and colleagues (1974), a collaborative
effort of the VA and the National Institute

of Mental Health (NIMH). This study, which
formed the principal basis of the U.S. Food and
Drug Administration’s 1974 decision to approve
the marketing oflithium, was initiated at a time
when the drug was poorly accepted in the United
States, largely because of unfortunate experi-
ences with toxicity that had occurred before
the importance of maintaining sodium was
understood.

The data from these studies further document

two aspects of lithium maintenance mentioned
frequently in the open studies: the common oc-
currence of mild or moderate depressive break-
throughs, and the unlikelihood of severe episodes
(i.e., those that would have required hospitaliza-
tion and would have been treated with ECTin this

setting).
For most observers, the controlled studies of

Baastrup and Schou and of Coppen and col-
leagues essentially laid to rest reservations based
on nonblind administration or selection bias.

However, the question remained whetherpatients
selected for and maintained on lithium became

dependent on it and, therefore, were more likely
to relapse when taken off. Two studies examined
this question directly. Schou and colleagues
(1970a) and Grof and colleagues (1970) both
compared patients’ relapse rates during lithium
withdrawal and before lithium treatment, and

both found no difference in either frequency or
severity.

There are ten major double-blind studies com-
paring lithium prophylaxis to placeboin bipolar
patients (Table 23-12). Thirty-four percent of
those on lithium relapsed during the trial period
compared with 81 percent of the patients on
placebo. Nine of the ten studies independently
established a statistically significant difference
between lithium and placebo; the onethat did not
had only seven patients on lithium (Melia, 1970).
Although the placebo and lithium relapse rates
differ across studies, probably reflecting differ-
ences in patient selection and in criteria for re-
lapse, the percent difference between placebo and
lithium is reasonably comparable, as is the power
of the statistical significance.

That lithium has profound prophylactic effects
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in bipolar illness is now incontrovertible. How-
ever, many important clinical questions remain,
For example, how does lithium’s ability to pre-
vent depression compare with its ability to pre-
vent mania? What is the likelihood of break-

through episodes not severe enough to require
additional treatment or hospitalization? How
does lithium affect subclinical moodlability be-
tween episodes? How do additional treatments
affect patients receiving long-term lithium? Sys-
tematic data are available to answer these ques-
tions partially, but the information is thin com-
pared with the data proving that lithium is an
effective prophylactic agent in manic-depressive
illness.

Relative Prophylactic Efficacy in Mania
and Depression

Some reviewers, primarily Americans, appear to
assumethat lithium prevents mania better than it
prevents depression, a position that is perhaps
influenced by the prevailing biological theories
that postulate that mania and depression are op-
posite states, Conversely, many European inves-
tigators apparently expected that both phases
would respond equally, since both were viewed
as intrinsic aspects of the same illness. Of the
important early European studies, most did not
distinguish manic from depressive episodesin re-
porting relapse frequencies.

In their landmark 1967 study, Baastrup and
Schou did not specifically analyze the differential
effects of lithium on mania and depression. How-
ever, inspection of their individual casehistories
indicates equivalent prevention of depressive and
manic episodes (defined as a period in which
symptoms were sufficiently pronounced to re-
quire hospitalization or supervision in the home).
They also noted that “very many of the patients
suffered during these nonpsychotic intervals from
phases with slight to moderate depressive or, less
often, hypomanic symptoms” (p. 168). This
commentsuggests that there may have been more
mild depressions than hypomania, but they do not
discuss whether or how this effect might be re-
lated to differences in the relative number of

manic and depressive episodes before lithium ad-
ministration.

Among the open studies, some found both
phases affected equally, some found mania more
affected than depression, and others reported the
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opposite. Petterson (1977) compared the number
and duration of manic and depressive episodes
before and during at least 6 months of lithium
treatment in a group of 79 bipolar patients. She
found that for men, manic episodes on lithium
decreased more than depressive episodes did, but
for women, both types of episodes were equally
reduced. For both men and women, lithium’s

effect on the duration of episodes was equivalent
for mania and depression.

Three studies using balanced mirror-image
pretreatment and lithium-treatmentperiods,care-
ful selection of patients, and quantitative rating
instruments directly tried to answer the question
of lithium’s relative efficacy in preventing de-
pression and mania (Table 23-13). Holinger and
Wolpert (1979) reported on 56 bipolar patients
followed overat least 5 years on lithium. All had
experiencedat least one manic or depressive epi-
sode yearly for at least 5 years before lithium
treatment. On lithium, manic and depressive epi-
sodes each showed a similar decrease. This study
is of interest because it includes mild episodes
defined by well-delineated criteria. Two later
studies indicated better prophylaxis against de-
pression than mania. Rybakowski and colleagues
(1980) studied a group of 61 bipolar patients on
lithium for 1 to 8 years. An episode was defined
as at least 2 weeks of symptoms severe enough to
require additional drugs or psychiatric hospital-
ization. The rate of manic episodes on lithium
was 28 percent ofthe prelithium rate, but depres-
sive episodes were reduced to 16 percentofbase-
line (p < 0.01). Poole and co-workers (1978)
conducted a retrospective study of 100 randomly
selected patients with clearly diagnosed clinical
depression or hypomania-mania, who had been
ill an average of 10 years before receiving
lithium. A comparison of episodes during the 5
years before lithium treatment with those during
the first 5 years on the drug indicated a signifi-
cantly better prophylactic effect against depres-
sion than against hypomania-mania (p < 0.01).
In this study, however, only major episodes were
counted, not milder mood swings.

Ofthe eight double-blind, placebo-controlled
studies that tried to answer this question, two
found a greater effect in preventing mania or hy-
pomania than depression (Cundallet al., 1972;
Dunner et al., 1976a), two were indeterminate
(Stallone et al., 1973; Fieve et al., 1976), and
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Study

Baastmupet al., 1970

Melia, 1970

Coppenet al., 1971b, 1973

Cundall et al., 1972

Stallone et al., 1973

Prien et al., 1973a

Prien et al., 1973b

Fieve et al., 1976

Dunneret al., 19766

Quitkin et al., 1978
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Table 23-12, Lithium Prophylactic Effectiveness in Bipolar 

 
Trial Period % Patients

(months) Design=‘Treatment N Relapsing®

5 DD Ll 28 od
PL 22 55d

24 DD LI 7 57
PL 8 78

4to 26 PR Ll 17 18
PL 21 95

12 cD ul 12 go°
PL 12 gab

228 PR uu 25 449
Be PL er 93

24 PR LI 101 439
PL 104 Bod

24 PR Li 18 2Bb
PL 13 775

Age PR ul 17 —a
18° PL 18 a
308 LI 7 BPIl 57
218 PL 41 BP 7a

{72 PR ul 16 BPIl —
15° PL 24 BPIl —#

10® PR uu 3 BPIl 0
5e PL 3 BPIl 67

Totals LI 254 34%
PL 263 81% 

CD = Grossover design; patients already stabilized in lithium maintenance assigned randomly to placebo
or lithium; switched to other condition afier 6 mo.

PA =
DO =

lithium
Ui = Lithium, PL = Placebo

Prospective design; patients assigned randomly to treatment condition
Double-blind discontinuation design; patients already on lithium maintenance switched to placebo or

3 In studies analyzing manic (hypomanic) and depressive episodes separately, the numberof patients
relapsing may not have been reported; some patients may have had both manic and depressive
relapses.
Reportedsignificance of difference in placebo vs.lithium relapse rates:

bp <0.05
© p<0,01
dp <0.001
® Maantrial period

four foundlithium equally effective against both
phases ofthe illness.?4 As is clear from a detailed
analysis of the controlled studies,*> there islittle
support for the notion that lithium is prophylac-
tically more effective against mania than against

major episodes of depression. However, mild de-
pressive symptoms do seem to be noted more
frequently than mild hypomanic symptoms
among patients on maintenance lithium.In inter-
preting this finding, we should remember that
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Patients: Double-Blind, Placebo-Controlled Studies 

 

 

Relapses %
Manic/Hypomanic Depressive Comments

or Oe Relapse defined as episode requiring hospitalization or
27 23e supplemental therapy. 1 relapse was a mixed state

Relapse defined as episode requiring hospitalization.
2 patients in each group had history of schizophrenic
features in addition to bipolar manic-depressive iliness

Relapsesin lithium group were significantly shorter than in
placebo group

gb 25 3 patients had more than one relapse on placebo. 7 patient
758 42 remained well throughouttrial. High rate of manic or hypo-

\ manic relapses on placebo: effectoflithium withdrawal?

20 26 More rapid dropoutrate in placebo group; lithium group
566 48 in remission significantly longer

gad 16 Relapse defined as episode requiring hospitalization
639 26 (severe) or supplementary drugs (moderate)
11 22 Pan of a larger design comparinglithium, imipramine, and
38 62 placebo

59 29 3/17 lithium-treated required hospitalization compared
94 44 with 9/18 placebo-treated0 57
9 64

6 56 BPI\ and BP "other"patients only. Relapse defined
25 50 as requiring supplemental medication. Lithium reduced

severily of depressive relapses

0 BPIl patients previously stabilized on imipramine. Part of
67 a sludy comparing lithium with and without imipramine

to placebo with and without imipramine in BPIl and
UP patients

Ll 23% 21%
PL 56% 37%

Manic relapses appear to be more common than depressive relapses overall (regardless of drug condition),
Lithium appears more effective in attenuating the rate of manic relapses,ralative to the rates of each in
patients on placebo (problem of base-rate of nonresponders)
Potential sources of underestimation of relapses:

+ Dropouts were more likely to occur in response to a manic relapse, A patient first suffering a manic
relapse might nol remain in the study long enough to have a subsequent depressive relapse counted

« Some investigators reported {hatlithium raduced the sevarily of depressive relapses; in studies with
hospitalization as the criterion for relapse, the numberof depressive relapses may be underestimated

« Hypomanic episodes may not be experienced by the patient as abnormal

patients are probably less likely to report hypo-
manic symptomsthan depressive ones. In a sur-
vey of patient and physician attitudes toward
lithium, Jamison and colleagues (1979) found
physicians more likely than patients to report
lithium as less effective against depression than
mania, Perhaps some physicians, on theoretical
grounds, have more difficulty accepting lithium’s
antidepressant effects than their patients do, Cul-
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tural differences are also likely to influence the
reporting of depressive or manic symptoms.
Thus, compared with their American counter-
parts, Scandinavian and British authors generally
seem more impressed with lithium’s prophylactic
effects against depression. This could reflect a
relative underreporting of depressive symptoms
by Scandinavian and British patients, who are
probably more likely than American patients to
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Table 23-13. Relative Prophylactic Efficacy of Lithium: Mania vs Depression:
Longitudinal Studies with Mirror-lmage Design

Episode Frequency
BP Patients (% of Prelithium Baseline)

Study N Mania Depression

Holinger & Wolpert, 56 16 18
1979

Rybakowski et al., 61 28 (po <.01) 16
1980

Poole et al,, 100 Depression prevented more
1978 effectively than manias

(p< .01)
 

suffer depressive symptoms quietly and “tough
them out.” Likewise, tolerance for hypomanic
symptoms undoubtedly also differs in various
cultural settings, thus affecting the relative im-
pressionsoflithium’s prophylactic efficacy.

Quality of the Prophylactic Response

Although research demonstrates that 80 to 90 per-
cent of bipolar patients show some prophylactic
response to lithium, no systematic studies have
been done to clarify how complete and satisfac-
tory that response is. Sometentative conclusions
can be reached, however, by drawing on both the
available literature and oursurvey of experienced
colleagues.

One would expect large individual differences
in the extent of response, for a variety of reasons.
First, patients differ considerably in overall se-
verity of illness and in the frequency, type, and
pattern of their cycles, In addition, there are wide
differences in clinical management of patients,
differences that encompass both pharmacological
and psychologicalfactors. Finally, patients differ
in the adequacy of their psychosocial support
systems.

Although acknowledging this considerable
variability, we can still draw some general con-
clusions about the quality of lithium’s prophylac-
tic effects. The most consistent finding in the
literature is a decrease in intensity of subsequent
episodes. This is probably the fundamental effect
of lithium on the illness, andit is fair to say that
most patients with typical bipolar illness experi-
ence some attenuation of episodes on lithium.
Baastrup (1980) estimated that no more than 10
percent of manic-depressive patients show abso-
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lutely no prophylactic response. It is, of course,
the degree of attenuation that determines whether
the response is clinically adequate. Lithium’s
effect in decreasing the duration of subsequent
episodes could be viewed,at least in part, as re-
flecting the fundamental modulation ofintensity,
so that only the most severe tip of the episode now
appears in the pathological range—that is, the
episode appears shortened. Thisis illustrated in
Figure 23-2.

By lessening the intensity of episodes, lithium
also decreases their frequency, since most, if not
all, expressions of the cycle are brought below a
threshold necessary to be considered an episode.
Thus, in the controlled studies of lithium’s pro-
phylactic efficacy. episodes were scored accord-
ing to strict criteria reflecting major pathology.
Any substantial attenuation ofepisodes was prob-
ably recorded as a reduction in frequency.

Lithium also changes the nature of symptoms
that characterize breakthrough episodes. Despite
the lack of systematic studies in this area, the
descriptive literature, along with our own clinical
impressions and those of the colleagues we sur-
veyed, suggest that during breakthrough depres-
sions while a patient is taking lithium, anxiety,
depressive mood, psychic pain, suicidal ideation,
and psychotic features all are attenuated con-
siderably. By contrast, depressive psychomotor
slowing and inhibition, which may be less af-
fected by lithium, can become relatively more
prominent.26 However, lithium-altered hypo-
mania or mania has primarily been viewed as an
across the board modulation withouta noticeable

qualitative shift in the nature of the symptoms.
An interesting but as yet unanswered question
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Figure 23-2. Lithium can shorten the apparent duration of episodes by attenuating their severity. By dampening
the intensity of an episode, lithium can shorten the duration of overt symptoms. The actual duration of the full
episode, including a subclinical phase, need not be shortened. Some episodes will be dampenedto a level below the
threshold criteria for a clinical episode, contributing to a decrease in frequency as well,

is whether lithium reduces moodlability between
episodes. In their classic paper, Baastrup and
Schou (1967) noted that patients value this aspect
of lithium almost as much as they do the actual
prevention of major episodes. Referring to pa-
tients’ subclinical mood shifts between episodes,
these authors noted that:

It was with these patients that some of the most
gratifying lithium results were obtained, Hypomanic
over-optimism and hyperactivity disappeared, depres-
sive periods with tiredness and lack of initiative were
prevented, and capricious phase shifts no longer oc-
curred. (p. 168)

Subsequently, Pons and colleagues (1985) noted
an interepisode stabilizing effect of lithium,
based on changes in a word-association test. On
the other hand, Goodnick and associates (1987)
found no difference in interepisode functioning
between patients above and below the median
lithium level (0.82 and 0,52, respectively). De-
Paulo and colleagues (1982) noted that when bi-
polar patients on lithium rated their mood using
visual analog scales, they reported less mood
variation than normal subjects did. This finding
may mean that lithium exerts a general mood-
stabilizing effect (i.e., attenuating norma! mood
fluctuations) or that bipolar patients are accus-
tomed to greater mood variability, which causes
them to judge the truly normal rangeasless vari-
able than normal. The impact of this on medica-
tion compliance is discussed in Chapter 25.

In summary, almost all patients have some re-
sponse to lithium, but reminders of the illness
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remain while on the medication. Many experi-
enced clinicians have concluded that, in general,
the overall quality of the prophylactic response to
lithium does appear to improve with time.It is not
clear whether this observation primarily reflects
progressively improved interepisode mood sta-
bility or gradually increased attenuation of the
episodes themselves, It is unlikely to be entirely
explained as the consequenceofpoor responders’
dropping out of treatment early. Nevertheless,
the question of whether one should persist with
lithium prophylaxis with patients whofail early in
treatmentis still unsettled in the literature (Prien

et al., 1983).

Prophylaxis in Children, Adolescents,
and the Elderly

Although lithium has been used in all age groups
since the initial prophylactic trials, studies of
treatment efficacy in the very young and the el-
derly are for the most part uncontrolled. Thus,
conclusions about the parameters of lithium ad-
ministration for these age groups must be more
tentative.

DeLong and Aldershof (1987) analyzed the
outcome of 59 manic-depressive children and ad-
olescents (mean age, 10.9; range 3.1 to 20) who
had been treated with lithium for up to 9 years.
For 66 percent of the subjects, lithium pro-
phylaxis was retrospectively judged to be suc-
cessful. Efficacy in many cases wasinferred from
the relapsesthat followed temporary discontinua-
tion of the drug. Those younger than 14 years did
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as well as those 14 or older. Children who had

other conditions without a clear mood component
(e.g., attention deficit disorder) did not respond
to lithium, although amonga group of seven chil-
dren with unspecified symptoms but with a
lithium-responsive parent, five did respond to
lithium.

Retrospective parental ratings of the behavior
of 21 manic-depressive children were signifi-
cantly better after successful lithium treatment
than before in a study by Younes and colleagues
(1986). Posttreatment ratings were still signifi-
cantly more deviant for the manic-depressive
children than those for the control children,
however.

In one of the most careful studies done to date

on young manic-depressive patients, Strober and
colleagues (in press) prospectively followed 37
bipolar-I adolescents stabilized on lithium over
18 months (with serum levels ranging from 0.7 to
1.4 mEgq/liter). The relapse rate among the [3
patients who discontinued lithium shortly after
being discharged from the hospital was 92.3 per-
cent, nearly three times greater than patients who
continued taking the drug. Among those who
continued, early relapse was associated with an
increased risk of recurrence.

The prophylactic efficacy of lithium among the
elderly has rarely been studied, although the sen-
sitivity of these patients to certain side effects and
the lower dosages they require have been empha-
sized.?? In their prospective study of 166 bipolar
and recurrent unipolar outpatients, Murray and
colleagues (1983) found no age-related decrease
in lithium efficacy. They did note that, with age,
manic symptoms grew increasingly prevalent and
severe, a trend they interpreted as reflecting the
natural course of the illness. The lithium treat-

ment of the elderly has been reviewed by Foster
and Rosenthal (1980).

Lithium Prophylaxis of Bipolar-I
and Cyclothymic Disorders

As noted in Chapter 4, the subgroupsofbipolar-II
and cyclothymia probably exist on a continuum
with bipolar-l manic-depressive illness. Al-
though most ofthe prophylactic studies reviewed
previously are limited to bipolar-I patients, it is
not always clear whether some patients from
these subgroups are included. Although bipolar I
and cyclothymia are often referred to as “milder
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forms”ofbipolar illness, this notion can be mis-
leading, especially for the bipolar-L patient with
serious depressive episodes, Less obviousis the
potential severity of cyclothymia, where the re-
lentless recurrences can produce cumulative
damage to the individual'slife.

Unfortunately, there are very few studies of
lithium prophylaxis in these subgroups. Dunner
and colleagues (1976a) compared bipolar patients
on lithium (m = 12) with those on placebo (1 =
20) over a long period of study with an average of
about 16 months and found a significant pro-
phylactic effect against hypomania and a trend
toward less severe depressive episodes (i.e.,
fewer hospitalizations for depression in the
lithium group). Quitkin and colleagues (1978,
1981b), as part of a larger study, found that three
of four bipolar-II patients given lithium remained
free of depressive symptomsover the |-yeartrial.
Peselow and associates (1982), using a longitudi-
nal life table analysis of 102 bipolar-L patients on
lithium for 2 years, found that the probability of a
depressive relapse averaged about 50 percent. It
is difficult to know what this means, since there

was no placebo comparison groupor an estimate
of the relapse rate before lithium wasstarted, nor
did the authors comment on preventing relapses
of hypomania.

There are even fewerdata available on lithium

prophylaxis among cyclothymic patients, per-
haps partly because the issue ofdiagnostic bound-
aries is more difficult. Dunner and colleagues
(1976a), during a 14-month study period, noted
that one of four cyclothymic patients on lithium
had a depressive relapse compared with two of
the four on placebo. In a life table analysis by
Peselow’s group (1982), the cyclothymicpatients
on lithium (n = 69) had a 70 percent probability
of a depressive relapse over 2 years. However, as
with the bipolar-II patients, no placebo or pre-
treatment comparisons are available, and the im-
pact of a hypomaniais not discussed. Akiskal and
colleagues (1979) conducted an open study of
lithium over 1 year in 15 cyclothymic patients
compared with 10 with “nonaffective personality
disorder.” Focusing on nonadaptive behavior as-
sociated with hypomania, they found clinically
significant improvement (greater than a 50 per-
cent decrease in the behavior) in 60 percentof the
cyclothymic patients vs only 20 percent of those
with personality disorders. Prophylaxis against
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depression, although not specifically commented
on, is suggested by the fact that the majority of the
cyclothymic patients on lithium opted to remain
onit,

Alternative or adjunctive prophylactic ap-
proaches (e.g., antidepressants) are capable of
inducing mania or shortening the cycle length in
bipolar patients (discussed in Chapter 22), Given
these potential risks, it is all the more important
that there be a credible research base on which to

make prophylactic treatment decisions for
bipolar-I] or cyclothymic patients. Until more
data are available, we continue to believe that if

prophylactic medication is to be used for these
milder cyclic mood disorders, the regimen should
include lithium (or another mood stabilizer),

Comparison of Bipolar and Recurrent
Unipolar IlIness

How does lithium’s prophylactic efficacy com-
pare in bipolar and recurrent unipolar illness? As
noted earlier, most of the early open studies of
lithium prophylaxis included both unipolar and
bipolar patients, although generally bipolar pa-
tients predominated. Of the studies that make the
distinction, four reported equivalent efficacy in
both groups,?8 and two notedslightly better pro-
phylactic effects in the recurrent unipolar patients
(Misra and Burns, 1977; Hullin et al., 1975).
Davis (1976) conducted a critical review of the

literature and concluded that unipolar patients
had a slightly better response than bipolar patients
when differences in numbers of subjects were
weighted (Davis, 1976). Interestingly, none of
these studies reported a better prophylactic effect
in bipolar than in unipolar patients, although the
inclusion of a few rapid-cycling patients in some
of the bipolar samples could have biased the re-
sults somewhat. Overall, the results of the open
studies suggest that lithium is as effective in pre-
venting recurrent unipolar illness as it is in pre-
venting bipolar illness. As observed by Baastrup
and Schou (1967), “Patients with predominantly
depressive phases in the history almost always
became ardent devotees of the treatmentand at-

tended to the daily intake with great punctuality”
(p. 168).

Four controlled studies compared lithium and
placebo in unipolar and bipolar groups sepa-
rately. Three of these (Prien et al,, 1973b; Cop-
penetal., 1971; Baastrup et al., 1970) showed no
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difference between the two groups. In acrossover
study, Cundall and colleagues (1972) reported a
strong effect in bipolar patients, but they could
draw no conclusions about unipolar patients be-
cause of a high dropout rate.

In his review ofthe literature, Schou (1978),
using weighted meansof the percentages of pa-
tients relapsing within | year, calculated that the
proportions of unipolar and bipolar patients re-
lapsing on lithium were virtually identical (22
percent vs 20 percent) (Table 23-14).

In a collaborative study, Prien (1984) found
maintenance imipramine superior to lithium
overall in preventing unipolar depression, a dif-
ference primarily due to the superior efficacy of
the tricyclic against more severe depressive epi-
sodes. On the other hand, several groups have
found lithium equivalent or superior to tricyclics
in the prophylaxis of unipolar illness.*°

In his review of prophylaxis in recurrent uni-
polar illness, Schou (1979b) calculated that the
l-year relapse rate was 35 percent for TCAs
among 187 patients vs only 22 percentfor lithium
among 76 patients (Table 23-14). The difference
between these data and the results of Prien and

others might be explained by two factors: First,
patients with more severe depressions may do
better on tricyclics. Second, the unipolar data re-
viewed by Schou are drawn from patient groups
having recurrence rates similar to the bipolar pa-
tients, that is, an episode every 12 to 24 months.
Manyofthe patients in the Prien study had less
recurrent forms of unipolar illness. Indeed, the
median numberofprior episodes in Prien's bipo-
lar group was nearly twice that in the unipolar
sample.

As pointed out by Baldessarini and Tohen
(1988), the literature on pharmacological preven-
tion of recurrences among unipolar patients is
dominated by heterogeneous unipolar samples
and by relatively short-term trials, with only a
few studies going on for 2 years and fewerstill for
3 years, probably the minimum time needed to
evaluate the true prophylactic effect of a drug. In
other words, what is probably the dominant phe-
nomenon assessedin these studiesis the ability of
a drug to stabilize the recovery from an acute
episode, that is, diminish the likelihood of an
episode reemerging (continuation treatment as
opposed to prophylaxis). In an interesting re-
analysis of the 1984 collaborative study of Prien
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Table 23-14. Prevention of Manic-DepressiveIllness with Lithium and with
Tricyclic Antidepressants: Summary of the Controlled Trials

Relapsing
Diagnostic Patients? Within a Year

Group Medication N fn

Lithium vs Placebo

Bipolar Lithium 186 20
Placebo 187 73

Unipolar Lithium 76 22
Placebo 77 65

Antidepressants vs Placebo

Bipolar Antidepressants* 26 65
Placebo 10 68

Unipolar Antidepressants? 187 35
Placebo 187 67
 

Excludes patients who withdrew from trial for reason other than relapse
Includes patients who withdrew from trial becauseof relapse
©10 patients received imipramine; 1 received mapratiline
472 patients received imipramine; 107 received amitriptyline; 8 received maprotiline

Update of Schou, 1979b

and colleagues, Shapiro and colleagues (1989)
established the importance of the type of index
episode for the prevention of relapse or recur-
rence in a 2-year follow-up period, For patients
whose index episode was manic, lithium pro-
vided the greatest stability and imipramine the
least, whereas results with the combination were

intermediate. For those whose index episode was
a depression, the combination was superior to
either drug alone (lithium and imipramine results
were similar). The importance of the index epi-
sode may reflect the fact that much of what is
being measured in relatively short-term studies is
the impactof postepisodestabilization during the
traditional continuation phase of treatment.

After their review of the so-called long-term
maintenance studies of recurrent unipolar depres-
sion, Baldessarini and Tohen (1988) conclude:

These studies provide strong evidencefora partial pro-
tective effect of lithium or of a few imipramine like
agents for several months after apparent recovery from
an acute episode of major depression. . . . The evi-
dence for a longer-lasting average protective effect
against major recurrences . . . and for reduced mor-
bidity. . , over 1—2 years ts good for lithium alone or
in combination witha TCA[tricyelic], but not as strong
fora TCA alone. (pp. 137-138)
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Westrongly support Baldessarini and Tohen’s
call for longer-term studies of unipolar patients,
starting when they have fully recovered and sta-
bilized, perhaps 6 to 9 months after remission of
the acute symptoms, However, as we and others
(Prien et al., 1984) have noted elsewhere, it is
difficult to recruit such successful patients into
long-term, placebo-controlled studies, since they
are being asked to run the risk of suffering a re-
lapse by being assigned to the placebo group.
Hence, contemporary long-term studies tend to
attract patients who have not respondedto treat-
mentor are otherwise dissatisfied withit.

Lithium Prophylaxis of Schizoaffective
Disorders

The problematic diagnostic category of schizo-
affective disorder has undergone various evolu-
tions and transformations (see Chapter 5). After
reviewing studies employing RDC or DSM-III
criteria, we concluded that the bulk of what has

been called schizoaffective disorders (especially
schizomania) cannotbe distinguished from bipo-
lar illness on the basis of family history, outcome,
or response to treatment. Smaller segmentsof the
schizoaffective spectrum appear to represent a
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variant of schizophrenia or a true coexistence of
schizophrenia and affective illness.

Diagnostic heterogeneity confoundsthe litera-
ture on lithium prophylaxis of schizoaffective
disorder, especially in early studies that did not
use quantifiable criteria of proven reliability, In
their comprehensive review of ten studies com-
paring lithium’s prophylactic efficacy among
schizoaffective patients (n = 220) with that
amongbipolar patients (m = 574), Goodnick and
Meltzer (1984) noted that the earlier studies gen-
erally reported somewhatbetter results with bipo-
lar patients, whereas the more recent studies find
equivalent efficacy. Perhaps the most important
difference between the earlier and the more recent

studies is that contemporary diagnostic criteria
for schizoaffective disorder require a return to
normal functioning between episodes. The study
of Bouman and colleagues (1986) is representa-
tive of the more recentliterature. Using the indi-
vidual retrospective control method over a 10-
year period,” they foundthat lithium was associ-
ated with a 92 percent reductionin the number of
episodes among schizoaffective patients com-
pared with a 7! percent reduction amongthe bi-
polar patients. One ofthe criteria defining an epi-
sode in this study was a preceding symptom-free
period ofat least | month.

Patients with a predominance of schizomanic
episodes have a better prophylactic response than
those with more schizodepressive episodes
(Brockington et al., 1980a, b; Kemali et al.,
1985; Maj, 1988). This observation is consistent
with the data reviewed in Chapter 5 that links
schizomania with bipolar disorder and schizo-
depressive syndromes with schizophrenic dis-
orders.

Impact of Lithium on Naturalistic Outcome

Whatis the relevance of the impressive results of
the earlier controlled studies of lithium pro-
phylaxis to the ordinary bipolar patient? Al-
though approximately 70 percent of the bipolar
patients studied remained free of relapses when
maintained on lithium, their experience may not
be typical. They were carefully selected, treated
in optimal settings, and followed for relatively
short periods.

Several attempts have been made to examine
the impact of prophylactic lithium from a larger
public health perspective. These efforts range
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from studies of outcome among bipolar patients
receiving treatment in the community to analyses
of year by year changes in hospital admission
rates for mania as a function of when lithium

became established as a standard treatment.

In one major outcomestudy, for example, Har-
row and colleagues(in press) followed 73 bipolar
patients for |.7 years after hospitalization for ma-
nia and found that overall outcome was not en-

couraging: 26 percent good, 40 percent inter-
mediate, and 30 percent poor. Poor outcome was
similar among those on lithium (36 percent) and
not on lithium (32 percent) during the month be-
fore follow-up. Similar findings have been re-
ported from the Chestnut Lodge follow-up study
(McGlashan et al., 1984). On the other hand, a

recent report from a majorlithium clinic in the
United Kingdom (Coppen and About Saleh,
1988) continues to report very high effectiveness
in both bipolar and recurrent unipolar illness,
using the same indicators employed in the origi-
nal double-blind studies.

Length of follow-up cannot be invoked to ex-
plain the differences between these recent studies
and the earlier controlled trials for two reasons.
(1) Like the controlled trials, the follow-up stud-
ies also involved relatively brief periods. (2)
Long-term studies (10 to 15 years) of lithium pro-
phylaxis have producedresults that are at least as
good as the short-term controlled studies (see,
e.g., Pageetal., 1987), as one would expect from
other data suggesting that short-term prophylactic
outcome is predictive of subsequent long-term
outcome (Carroll, 1979; Cazzulo et al., 1980;
Page et al., 1987).

Disparities in patient characteristics probably
explain some of the discrepancy in findings.
Given the widespread useoflithium,it is likely
that patients whoare referred to university-based
research settings may already have failed to re-
spondto lithium when administered aspart of the
standard treatment available in the community.
They also may be diagnostically atypical. For
instance, lithium was a much better prophylactic
agent for the bipolar patients in the 1973 VA-
NIMH collaborative study (Prien et al., 1974)
than it was in the 1984 NIMHcollaborative study
(Prien et al., 1984), conducted after lithium was
an established treatment in the community.

Differences in treatment setting also explain
some of the discrepancy between recent follow-
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up studies and the earlier prophylactic trials. The
optimal maintenance treatment of bipolar disor-
der is generally not simple, especially finding
the appropriate treatment for breakthrough epi-
sodes and dealing with compliance issues. Since
lithium’s prophylactic efficacy is widely accept-
ed, clinicians may not pay sufficient attention to
psychosocial factors that influence the patient.

Dickson and Kendell’s report (1986) of a three-
fold increase of admissions for mania to the Royal
Edinburgh Hospital between 1970 and 1981 has
generated considerable interest. During that 12-
year period, lithium use increased tenfold in that
hospital, and the authors assert that the increase in
admissions for mania “cast some doubt on the

efficacy oflithium prophylaxisin ordinary clini-
cal practice” (p. 521), However, it is question-
able whetherthere has beenareal increase in the

diagnoses of mania in Edinburgh.*! Certainly,
major diagnostic shifts from schizophreniato bi-
polar illness have been demonstrated in the Unit-
ed Kingdom (Horgan, 1981) and elsewhere (Bal-
dessarini, 1970; Parker etal., 1985), Dickson and

Kendell dismiss this possibility, citing stability in
the proportion of manic, hypomanic, and schizo-
affective diagnoses in their hospital over the 12
years. However, since the diagnostic shift in
question is from schizophrenia to affective ill-
ness, it is difficult to see how the point helps their
argument.

It is also quite possible that the actual incidence
ofbipolar illness could have increased,asit has in
the United States (see Chapters 7 and 16).3 Al-
though the rate of mania in Scotland was appar-
ently stable over those 12 years, the possibility of
an increase in Edinburgh, possibly caused by im-
migration, was not considered. Drug and alcohol
abuse increased sharply in Edinburgh duringthat
period, which could increase the baseline rate for
mania and also render more bipolar patients resis-
tant to lithium. Also not discussed wasthelikeli-

hood of increased use of antidepressant drugs
during this period, with the attendant greater risk
of mania and lithium-resistant mania, as sug-
gested by Kukopulos and Tondo (1980) (see
Chapter 22).

Despite its problems,*? the Dickson and Ken-
dell study is useful because it emphasizes two
important points: First, more than two thirds of
patients with major affective illness do not seek
treatment (Shapiro et al,, 1984), and, of those
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who do, many comply poorly with medication
regimens (see Chapter 25). Second, the treatment
available to many manic-depressive patients in
the community is unfortunately still not the opti-
mal treatment used in many studies and outlined
here.

Clinical Predictors of Prophylactic Response
to Lithium

Interpretation of data on response predictors for
lithium prophylaxis is clouded by variability in
the patient groups studied, in methodsoflithium
administration, in compliance, and in criteria for
response. Some conclusions are nonetheless pos-
sible if the interdependence of some presumptive
predictors is kept in mind. For example, if typ-
icality of the manic-depressive features predicts
lithium response, one might expect that a family
history of affective illness would also predictit,
since diagnostic features and family history are
related. The same predictive power mightalso be
expected from any of the biological measuresas-
sociated with bipolar illness. Unfortunately,
these variables are usually studied individually.
The clinical predictors of response are sum-
marized in Table 23-15.

General Demographic Characteristics

There is no association between patients age and
responseto lithium prophylaxis. The relationship
between gender andlithium response is less clear,
Only a few studies analyze results for men and
women separately. Hofmann and colleagues
(1974) reported better prophylactic effects for
women. Rybakowski and co-workers (1980)
noted that men had a greater preponderance of
antidepressant over antimanic prophylactic
effect, and Petterson (1977) found that although
lithium’s prophylactic effect on depressive epi-
sodes is the same for both sexes, it is more effec-

tive against mania in men than in women. Race,
nationality, marital status, and other demograph-
ic factors have not been studied sufficiently to
permit any conclusions, although Prien and col-
leagues (1974) found marital status to be unre-
lated to prophylactic outcome.

Diagnosis

The nature of the illness is probably the single
most important predictor of prophylactic lithium
response. Baastrup and Schou (1967) reported
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Table 23-15. Clinical Predictions of Prophylactic Responseto Lithium

 Patient Characteristics Prediction

Demographic
Age None
Sex Maydiffer for prevention of mania and depression
Marital status None

Clinical

Diagnosis "Pure" bipolar may respond better than schizoalfective
Family history For bipolar, shown predictive in some but not all studies.

Some confounding with diagnosis
Age of onset None
Duration ofillness Later stages may be less responsive; confounded with

rapid cycling and with tricyclic use
Somewhal poorer response
Rapid cycling (>3 episodes / year) predicts poor

reponse (? role of antidepressant treatment)

Presence of mixed states

Frequency of episodes

BPI vs BPI Unclear

Episode sequence MDI course significantly more responsive than DMI
(see text)

Quality of symptom-free intervals Fewer symptoms during intervals predict better episode
prevention

Pharmacological
Acute antimanic and/or

antidepressant response
Initial prophylactic response
Substance abuse

lessened response among patients with the most
“atypical” features of manic-depressive illness.
Although they do not define atypical precisely,
their sample apparently included a numberof pa-
tients in whom schizophrenia-like symptoms oc-
curred both during manic or depressive episodes
and during the interval between episodes. Such
patients would probably qualify as schizophrenic
by contemporary diagnostic criteria. We have
just reviewed the data indicating that lithium’s
prophylactic efficacy among patients with recur-
rent schizoaffective disorder is equivalent to that
among purebipolar patients. There we noted that
an episodic course with well intervals was more
predictive oflithium response than was the symp-
tomatic picture within an episode.

Clinical Features

Rosenthal and colleagues (1979) found that
among bipolar patients who functioned well be-
tween episodes, those with psychotic symptoms
during mania responded better to lithium pro-
phylaxis than those without such symptoms. Sev-
eral groups of investigators have associated the
presence of mixed states with a relatively poor
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Probably predictive but no systematic data

4of 5 studies report significant predictive value
Interference with prophylactic efficacy

prophylactic response to lithium, at least in the
short term (Keller et al., 1986; Himmelhoch et

al., 1976; Prien et al., 1988). Some of the atypi-
cal patients included among the poor responders
in other studies were, no doubt, patients with
such mixed states.74

Neither the age of onset of the illness norits
overall duration predicts prophylactic response to
lithium (Prien et al., 1974; Dunner et al., 1976a),
although as described before, both of these vari-
ables may be useful in selecting patients most
likely to need long-term prophylaxis. Prien
(1984) foundthat bipolar patients whosefirst epi-
sode was manic experienced better prophylactic
effects with lithium than did those whosefirst

episode was a depression.

Frequency ofEpisodes

Virtually all studies of lithium’s prophylactic
efficacy have focused on patients with relatively
frequent episodes, a practical necessity for
outcome-based research. However, clinical ex-

perience supports the assumption that patients
with less frequent episodes also respond to
lithium prophylaxis, and at least two controlled
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studies provide some support for this conclusion,
When Prien and colleagues (1974) and Dunner
and associates (1976a) separately compared pa-
tients with moderate frequencies (one to two epi-
sodes every 2 years) and those with lower fre-
quencies (no episodes in two years preceding the
study), no significant difference in lithium pro-
phylaxis was found. Patients with rapid cycles
(three to four or more episodes per year) have a
significantly reduced prophylactic response to
lithium.*5 There is some evidence that depressive
episodes of patients with rapid cycles are more
resistant to lithium than manic ones. The relation-

ship among antidepressant drugs, rapid cycling,
and lithium resistance in patients with rapid cy-
cles, as well as alternate approaches to the man-
agement of these patients, are discussed in Chap-
ter 22 and previously in this chapter.

Type and Sequence ofEpisodes
The differential prophylactic effect of lithium in
bipolar-[ and bipolar-Il patients is difficult to
tease outof the original lithium prophylactic stud-
ies, which were conducted when the boundaries
between bipolar I and bipolar II had not been
delineated, Undoubtedly, some of the patients
included in earlier bipolar groups would be
classified as bipolar I] under RDC.

Dunnerand colleagues (1976a)initially noted
that depressive episodes were more effectively
prevented in bipolar-I than in bipolar-I patients,
although in an update of their data (Dunneretal.,
1979), they did notreplicate this finding. Kuko-
pulos and colleagues (1980) and Quitkin and co-
workers (1978) found that bipolar-II patients ex-
perienced a significant prophylactic effect of
lithium against depression. When interpreting
any pharmacological differences between
bipolar-] and bipolar-[ patients, one must con-
sider the possibility that the higher incidence of
personality and other axis-II disorders among
bipolar-II patients (substance abuse, e.g.) could
affect drug response (Abou-Saleh and Coppen,
1986).

Howlithium prophylaxis is related to episode
sequence has not been considered in the major
controlled studies. However, in their systematic
observations on 434 bipolar patients in a clinical
setting, Kukopulos and colleagues (1980) noted
significant differencesin lithium prophylaxis as a
function of episode sequence. They divided their
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patients into three groups on the basis of the se-
quence of their episodes; the classic mania-
depression-normal interval (MDI) course, which
involves a switch into mania from a normal inter-

val, followed by depression, then back to a
normal interval, the depression-mania-interval
(DMI) course, in which the most profound
change occurs—the switch from depression into
mania—andthe continuouscircular (CC) course,
in which there is essentially no normal interval
(i-e., any symptom-free period is less than 2
weeks). The differential lithium response rates in
the three groups are summarized in Table 23-16.
The classic MDI course was associated with the

most favorable prophylactic response. The DMI
course had significantly more patients with only
partial responses. Patients with the CC course and
short cycles (analogous to rapid cycles) show es-
sentially no response to lithium, and continuous
cycles with long cycle lengths respond reason-
ably well. The best lithium responders in this
study were bipolar-II patients with the classic
MDIcourse; all of them showedatleast a partial
response. Kukopulos’s finding has been repli-
cated by three groups (Haag et al., 1987; Grofet
al., 1987; Maj et al., 1989), all of whom noted a
significantly more favorable prophylactic re-
sponse among the MDIpatients than among the
DMIpatients. The study of Maj and colleaguesis
especially noteworthy, since it is limited to pa-
tients not previously treated with lithium and pri-
or course was evaluated independently of lithium
efficacy. The relatively poor results in patients
with the DMI course may reflect the impact of
tricyclics given to treat depression; that is, the
mania following a depression may often be drug-
induced, and such manias mayberelatively resis-
tant to lithium treatment.

The pattern of the onset of manic episodes
(abrupt vs gradual) was evaluated by Dunner and
colleagues (1976a) and found to be unrelated to
prophylactic response to lithium. This important
issue merits further study. Finally, Post and asso-
ciates (1988) have suggested that lithium pro-
phylactic efficacy is reducedin the later stages of
the illness, an observation that is confounded by
rapid cycling and antidepressant treatment.

Acute Response in Mania or Depression

To our knowledge and surprise, there are no sys-
tematic studies on the relationship between acute
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Table 23-16. Differential Lithium Response Rates

 
Patients Responseto Lithium Prophylaxis %

Type of Course N Good Partial Poor

MDI 119 61 19 20
DMI 788 33 67

GC-long cycle 56 57 20 23
CC-short cycle 50 16 12 72
(rapid cyclers)

MD= Mania, followed by depression, followed by a well interval
DMI = Depression, followed by mania, followed by a well interval
GG = Continuously circular (no well interval exceeding 2 weeks)

432 of these patients (41%) developed a continuously circular course while on lithium
Adapted from Kukopuloset al.,1980; similar results have been obtained by Haaget al,, 1986, and by
Majet al., 1989.

antimanic or antidepressant response to lithium
and prophylactic response, although clinical ex-
perience suggests that acute response probably
does predict prophylactic response. There are re-
ports of a significant association between the ini-
tial response (during the continuation phase,i.e.,
the first 6 to 12 months) and the subsequentre-

sponse.*© Likewise, in their follow-up study,
Prien and colleagues (1974) found that patients
who relapsed duringthe first 6 months on lithium
showed a strong tendency to additional relapses
in the ensuing 18 months. We must remember,
however, that nonpharmacological factors could
influence these results. In the multihospital VA
setting with a large number ofclinicians using
lithium for thefirst time, early relapses may have
resulted in considerable discouragement for both
physicians and patients, causing less vigorous
continued management and reduced compliance.
Further study is needed in this area, since clinical
experience suggests thatan initial failure does not
represent adequate justification for discontinuing
lithium. We mustrecall also the frequently cited
observation (based primarily on gradual improve-
mentin subclinical episodes) that lithium’s pro-
phylactic efficacy improves with time (Schou et
al., 1970a). Whether this also applies to major
relapses in patients carefully maintained on opti-
mal levels of lithium with good psychosocialsup-
port and compliance has not been systematically
studied.

Coexisting Problems

Some conditions that exist along with manic-
depressive illness. such as the previously noted
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schizophrenic-like symptoms, also affect lithi-
um’s prophylactic efficacy. Presence of alcohol
abuse has been associated with decreasedlithium

response (see, e.g., Himmelhoch et al., 1976;
Prien et al,, 1974), although the contribution of
poor compliance to these results has not been
evaluated. Alcohol abuse may be more likely to
occur in association with mixed states, which, as

we have seen, are associated with relatively poor
prophylactic response to lithium. Himmelhoch
and associates (1980) noted a relationship be-
tween coexisting neurological difficulties and rel-
atively poor response to lithium, The primary
problem was the patients’ decreased ability to
tolerate adequate prophylactic levels of lithium
because unacceptable neurotoxicity developed
even at low levels. At least one study (Him-
melhoch et al., 1976) has shown that the coexis-

tence of other medical illnesses, although com-
plicating administration of lithium, does not
interfere with its prophylactic efficacy.

The coexistence of drug abuse has been associ-
ated with poor prophylactic response (Him-
melhoch et al., 1980). This area requires further
study to evaluate the contributions of diagnostic
specificity and oflithium compliance. Regarding
this latter point, it is possible that individuals
prone to alter their moods by taking drugs might
also alter them by stopping a drug such aslithium,

Personality characteristics have been exam-
ined as predictors oflithium response (reviewed
by F.N. Johnson, 1984 and by Abou-Saleh and
Coppen, 1986). most in relation to short-term
response. It is difficult to interpret these findings
because variations in compliance have not been
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controlled. Lane (1985) noted that patients who
did not respond to lithium evidenced continued
psychopathology between episodes as measured
by the Minnesota Multiphasic Personality Inven-
tory (MMPI). Similarly, O’Connell and col-
leagues (1985) found that the quality of the pa-
tient’s social support system predicted good
outcome among 60 bipolar patients, but here too
differences in compliance were not controlled.
Personality predictors of lithium response are dis-
cussed in Chapter 12 (see, especially, Table
12-9).

Family History

Manystudies that have examined family history
show a significant association between a positive
family history of bipolar illness and a good pro-
phylactic responseto lithium,’ but not all agree
(Dunneret al., 1976a; Misra and Burns, 1977). In
an interesting twin study, Mendlewicz (1979)
found that identical twins concordant for affec-

tive illness have a significantly higher rate of

lithium prophylaxis compared with those whose
identical] twin did not havetheillness.

Patient Compliance

All efforts at prophylaxis with lithium are af-
fected by patient compliance. Some estimates of
lithium noncompliance exceed 50 percent (see
Chapter 25), making it probably the most impor-
tant variable contributing to differences in pro-
phylactic efficacy (Baastrup, 1969). It may be an
especially important intervening variable in the
association between certain personality types or
behavioral disorders (e.g., substance abuse) and
poor lithium response.

Predictors Among Unipolar Patients

Someofthe studies cited previously, principally
the European ones, included recurrent unipolar
patients in the sample but generally did not ana-
lyze them separately. Abou-Saleh and Coppen
(1986) found that amongtheir recurrent unipolar
patients, good prophylactic response to lithium
was predicted by more endogenousfeatures, the
presence of pure familial depressive disease (see
Chapter 5), less personality disturbance, and a
good response to lithium during the first 6
months. It has also been suggested that effective
lithium prophylaxis among unipolar patients is
predicted by the presence of bipolar features,
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such as high episode frequency, early age of
onset, and family history of mania (Ramsey and
Mendels, 1978). Thus, Schou (1979) concludes

that the prophylactic efficacy of lithium among
unipolar patients with a cycle length between 12
and 24 months (i.e., an episode every year or
two, a typical cycle frequency for bipolar pa-
tients) is equivalent to that among bipolar pa-
tients. Akiskal cites early age of onset and family
history of mania (‘‘pseudounipolar” characteris-
tics) as associated with a good prophylactic re-
sponse to lithium (Akiskal, 1983; Akiskal and
Mallya, 1987). Although this formulation corre-
sponds with our clinical experience, controlled
data are lacking.

Conclusion

Asin general prophylactic studies, investigations
of predictors of response to lithium prophylaxis
tend to select patients with relatively serious
forms of manic-depressive illness and use rela-
tively narrow episode frequency criteria. These
limitations must be kept in mind in applying re-
sponse predictorsto clinical practice. In addition,
as noted earlier, since the studies we have re-

viewed focus on a single variable at a time, the
contribution of any individual variable relative to
the others is not known.

Grof and associates (1979a) tried to remedy
this situation in a very careful longitudinal study
of 90 patients followed on lithium for an average
of 9 years. Evaluating a wide range ofclinical
features, they conducted a discriminate function
analysis on an initial sample, then replicated it
with a separate group ofpatients. The majority of
variance in lithium prophylactic response(i.e.,
reduction in episode frequency) could be ac-
counted for by the following three factors: (1) the
diagnosis, (2) the quality of the symptom-free
interval, and (3) the recent frequency of episodes.
They noted that a good prophylactic response to
lithium became increasingly more likely the
closer the patient met the criteria for a true recur-
rent endogenousdisorder (involving not only dis-
turbances in mood but also functional incapacity
and other carefully defined diagnostic features of
manic-depressive illness), They also observed
that the more normal the free interval between

episodes, the more likely was a good response to
lithium. Patients with a history of very frequent
recurrences did not show good prophylactic re-
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sponses. Using this multivariant discriminant
analysis, the investigators predicted prophylactic
response (or nonresponse) correctly in 87 percent
of the patients.

Side Effects of Lithium

In this section, we review the extensiveliterature

on the side effects of lithium, examining first the
subjective complaints of patients, then evidence
of the drug’s effects on organ systems.3* Studies
reporting rates of individual subjective com-
plaints, which are critical to compliance, are
summarized in Chapter 25 (Table 25-8), and the
pooled data3? from these individual studies are
displayed in Table 23-17.

Subjective Complaints

Mostpatients receiving lithium experience some
side effects. Some effects are relatively pro-
nounced at the beginning of treatment but gener-
ally diminish or disappearrapidly (e.g., gastroin-
testinal symptoms) or more gradually (e.g.,
tremor in somepatients). Surveys of large num-
bers of patients in lithium clinics (see Chapter 25)
indicate that frequency of subjective complaints
of individual side effects ranges from approxi-
mately 65 percent to 90 percent, roughly twice
the rate recorded in manic-depressive patients not
on medication (Cassidy et al., 1957).

Notlisted in Table 23-17 are the less frequent
side effects, including skin problems, loss of li-
bido, and altered taste sensation. In some of the

studies reviewed, certain complaints were elic-
ited by specific questions (e.g., tremor, thirst,
weight gain, diarrhea, and edema in the Ves-

Table 23-17. The Most Frequently Reported
Subjective Side Effects of Lithium®

Side Effect Pooled %

Excessive thirst 35.9

Polyuria 30,4
Memory problems 28.2
Tremor 26.6

Weight gain 18.9
Drowsiness/Tiredness 12,4
Diarrhea 8.7

No complaints 26.2
 

4 Pooled percentages from 12 individual studies, Refer to
Table 25-9 for data on the individual studies
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tergaard study), whereas others were volunteered
by the patients, thereby introducing some bias
based on what was expected. Indeed, in an earlier
study from the same clinic as Vestergaard’s
(Schou et al., 1970b), the “big five” were re-
ported far less frequently when only spontaneous
reports were counted. The very important issue of
memory complaints is discussed subsequently.

Sex differences in the rates of reported side
effects have receivedlittle study. Although Ves-
tergaard and colleagues (1980) and Johnston and
co-workers (1979) did report that men complain
of tremor more frequently than do women, Dun-
cavage and associates (1983) and a more recent
and extensive study from Schou's group (Ves-
tergaard et al., 1988) found no such sex
difference,

Side effects become increasingly problematic
as people age. The very young tend to tolerate
lithium as well or better than middle-aged adults,
even over long periods (DeLong and Aldershof,
1987). The elderly must be carefully monitored
for signs of toxicity, primarily because of de-
creased renal clearance.“

Some studies, such as those of Judd and col-

leagues (1977; Judd, 1979), have used normal
subjects to evaluate subjective side effects of
lithium in orderto isolate them from symptomsof
the illness being treated. Interpretation of these
studies is somewhat limited, however, because
lithium was administered for too short a duration

for side effects to begin to attenuate, as they are
observed to do in clinical practice.

In Chapter 25, we deal with the relationship
between subjective side effects and non-
compliance and review the complaints most fre-
quently cited as reasons for discontinuing
lithium. Side effects may be the most important
reason for discontinuing lithium. In a 10-year
follow-up of 74 patients, 9 percent had to perma-
nently discontinue lithium because of side effects
(Holinger and Wolpert, 1979). McCreadie and
Morrison (1985), ina study of lithium discontinu-
ance patterns in southwest Scotland, found that
40 percent of the lithium patients had discon-
tinued the drug; 28 percent of the total patient
population attributed their having stopped to side
effects. In a long-term follow-up study of 59
lithium patients treated in Britain, Page and asso-
ciates (1987) found that 19 percent stopped
lithium becauseofside effects. Interestingly, the
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three side effects that contribute most to non-

compliance involve the CNS, a system that has
received perhapstoo little emphasis in the studies
summarized in Table 23-17,

The well-established, clear relationship be-
tweenlithium blood leveland side effects in indi-

vidual patients does not appear in cross-sectional
studies (Vestergaard et al., 1980; Johnston et al.,
1979), probably because clinicians lower the
dose (and blood level) in response to side effects.
The relationship between blood levels and side
effects may also be obscured by individual differ-
ences in tissue sensitivity to lithium. Neverthe-
less, longitudinal studies do show that the lower
doses oflithium currently in use (average blood
level of 0.67) are associated with a lower inci-

dence of a broad range ofside effects when com-
pared with the earlier practice associated with
blood levels that were, on average, 30 percent
higher (Coppen and Swade, 1986; Vestergaard
and Schou, 1988).

Elizur and colleagues (1977) and Zakowska-
Dabrowska and Rybakowski (1973) have sug-
gested that the ratio of red cell lithium to plasma
lithium may correlate more closely with certain
side effects than the plasma level alone, but not
all studies support this hypothesis. The type of
lithium preparation appears unimportant. Neither
Vestergaard and co-workers (1980) nor Johnston
and colleagues (1979) could find any difference
in overall subjective side effects when they com-
pared sustained-release lithium with standard
preparations. Bone and associates (1980) found
that patients complained significantly less fre-
quently of lithium side effects when euthymic
than when either depressed or manic, but Lys-
kowski and colleagues (1982) found the opposite.

Effect ofLong-Term Lithium on Organs
and Systems

Lithium affects all parts of the body, but three
targets are the most important: thyroid, kidney,
and the CNS, especially when treatment extends
over a long period. These effects are outlined in
Table 23-18.

Thyroid. Since the first description of goiter in
lithium-treated patients (Schou et al., 1968), the
ion’s antithyroid effects have been studied exten-
sively and shown to involve several different
mechanisms (Berens and Wolff, 1975; Choetal.,
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1979). Although relatively few patients experi-
ence actual clinical hypothyroidism whentreated
with lithium, milder manifestations of lowered

thyroid function are frequent. From theliterature,
Mannisté (1980) calculated that definite clinical
hypothyroidism occurs among 3.28 percent of
lithium-treated patients, with women predomin-
ating nine to one. However, goiter was encoun-
tered in about 5 percent of patients, primarily in
those without clinical hypothyroidism, and
slightly more frequently in males (Myers etal.,
1985). Using broader criteria for hypothyroid-
ism, Wolff (1974) calculated an overall rate of 14

percent. Even higher figures, with estimates
ranging up to 34 percent (Mannisté, 1980), were
obtained when patients were counted who had at
least one abnormal thyroid laboratory test during
lithium administration. However, Schou's group
found that when T, and TSH were studied longi-
tudinally, the initial decrease in T, was reversed
with time, returning to the prelithium level within
12 months (Maarbjerg et al., 1987). These inves-
tigators found a low incidence of patients requir-
ing thyroxine treatment for hypothyroidism and
recommendedthat single low values be reevalu-
ated over time.*! A substantially higher incidence
of hypothyroidism has been noted in three other
longitudinal studies—7.8 percent at a mean of
3.4 years on the drug (Yassa et al., 1988), 19
percent ata mean of6.8 years (Joffe etal., 1988),
and 42 percent at a mean of [5 years (Stancer and
Forbath, 1989),

Oneproblem in evaluating the effect of lithium
on thyroid functionis the relatively wide range of
normal values; substantial changes can occur in
individual patients without their falling outside
the normal range. In one study that measured the
effect of lithium on thyroid, Transb@l and co-
workers (1978) evaluated 86 patients on long-
term lithium treatment and compared them with a
control population, Elevated TSH levels were
found in 23 percent (39 percent of the women) of
the lithium-treated patients. Significant reduc-
tions in free T; and T,, averaging 25 percent,
were associated with the TSHelevations. This

reduction within the normal range may have clini-
cal significance. Thus, in a group ofpatients who
had been on lithium for at least 6 months, Hatterer

and colleagues (1989) found a significant asso-
ciation between low-normal T, and complaints of
lethargy and cognitive impairment. Moreover,
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Table 23-18. Systemic Effects of Lithium 

Thyroid
Hypothyroidism in 5-35%of patients — apparently dose-related
Nontoxic goiter in 4-12% of patients

Kidney?
Tubular function impairment — related to dase and duration of treatment

Decreased renal concentrating ability in 15-30% of patients
Polyuria in 50%of patients transiently — persists in 20-40% of patients on long-term

maintenance therapy
Glomerular (unction preserved
Histological change notlithium specific

Nervous System?
Usually transient and dose-related; significant as reasons for nancompliance;

intensification may be evidence of neurotoxicity
Fine tremorin 33-65% of patients — more frequent in males; persists in 4-50% of patients in

maintenance therapy.
Decreased motor coordination — mild ataxia may signal toxicity
Muscular weakness
Extrapyramidal
"Cogwheel"rigidily (slight in most) in 48-59%of patients — associated with longertreatment
Nonspecific EEG changes
Cognitive and memory function (see Chapter 18)

Metabolic

Weight gain in 11-33% of patients — some may be secondary to hypothyroidism or to
thirst-related increasesin caloric intake

Altered glucose metabolism
Hyperparathyroidism — rare
Mild decalcification, but without clinical osteoporosis

Dermatological®
Maculopapular and acne-like lesions — occur early; reversible; may not recur on resumption of

lithium

Psoriasis — not uncammonin patients with a past or family history of psoriasis
Moderate hair loss infrequently reported — a/mostall cases female

Cardiovascular@
EKG: T-waveflattening or inversion — benign; reversible
Sinus node dysfunction — rare; reversible
Cardiac arrythmias — rare, generally dose-related

Gastrointestinal
Transient, related to rapid dose increase and timing of dose

Respiratory (see text)

Teratogenic (see discussion oflithium and pregnancy in Table 23-7 & 23-7a)
 

Manyof the systemic efiects are reflected in subjective complaints (see Table 25-10).

FN Johnson (1984) has reviewed theliterature on the potential effects oflithium on sensory systems.

*Effacts to these systems constitute the majority of the inquiries received at tha Lithium Information Center
(Carroll at al,, 1986).

mean T, within the normal range wassignifi-
cantly lower in patients who relapsed, andit in-
versely correlated with affective state.

Oneofthe factors contributingto the relatively
high rate of lithium-related thyroid effects is a
higher than normalrate of prior thyroid disease in
this population (Whybrow et al., 1969), especial-
ly among rapid-cycling patients (Cowdry etal.,
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1983; Bauer and Whybrow, 1988a). Thereis also
a greater frequency ofa family history of thyroid
disease, reported as 14 percent in one study
(Lazarus et al., 1981). Of the many potentially
abnormalthyroid indicesin patients on lithium, a
relatively high prevalence of thyroid autoan-
tibodies (15 to 30 percent in different studies) is
of interest because it suggests a mechanism for
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antithyroid effects (Lazarus et al,, 1981, 1986;
Deniker et al., 1978). In fact, two. studies
(Calabrese et al., 1985; Myers et al., 1985) sug-
gest that the presence of autoantibodies before
treatment may be disproportionately associated
with the development of hypothyroidism on
lithium, since the ion produces a further rise in
antibody levels. The effects of lithium on thyroid
and other endocrine systems has been extensively
reviewed by Lazarus (1986).

Kidney. Since the kidney provides virtually the
only excretion route for lithium, good renal func-
tion is critical for lithium-treated patients. It has
long been known that’ lithium reduces the
kidney’s ability to concentrate urine, an effect
that is largely reversible.** Similarly, although
serious renal complications were long known to
accompanylithium intoxication, the renal effects
seen in normal dose ranges were considered in-
nocuous and reversible. Reports of histological
changes in the kidneys of patients on long-term
lithium prompted a major reevaluation of the
question of renal effects, however.

The initial studies of kidney morphology*
were conducted in patients already showing signs
of lithium toxicity or renal problems, such as se-
vere polyuria. Among the 54 patients examined
in these studies, 53 had at least one abnormal

biopsy. These alarming initial histological re-
ports stimulated a more careful renal biopsy study
in which the patients on lithium were not selected
for clinical evidence of renal pathology or intox-
ication (Rafaelsen et al., 1979). Of the 37 patients
who volunteered for biopsy, 6 (15 percent)
showed histological abnormalities. As in the ear-
lier report, the histological changes involved in-
terstitial fibrosis, tubular atrophy, and sclerotic
glomeruli.

Although there is still some controversy con-
cerning the incidence andspecificity of the histo-
logical changes, the reports set in motion a use-
ful, comprehensive evaluationoflithium’s effect
on kidney function. The conclusions are sum-
marized in Table 23-18. There is little evidence of

any deleterious lithium effect on filtration, the
most important renal function. In the studies re-
viewed, more than 90 percent of the patients
showed glomerular filtration rates (GFR) in the
normal range, with very few below 50 ml/minute
and none below 20 ml/minute.*4 In an interesting
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study comparing 101 patients on long-term
lithium with a control group of patients with af-
fective disorders but not on lithium, no effect of

the ion on glomerular filtration (creatinine
clearance) was found, and, in fact, men who had
never been exposed to lithium (but who had re-
ceived other psychotropic drugs) actually had a
significantly lower clearance than did men treated
with lithium (Coppen et al., 1980). In a similar
study comparing 268 patientstreated with lithium
for an average of 38 months with 59 affectively ill
controls not on lithium, Gelenberg and col-
leagues (1987) found no renal damage associated
with lithium and only a slight but not significant
decrease in GFR. They did, however, note a
modest, statistically significant decrease in GFR
in association with concomitant antipsychotic
therapy. A study using a sensitive measure of
GFR (DePaulo et al., 1986) reported a small
negative correlation with duration of lithium
therapy in a group of 86 patients, but the correla-
tion could be attributed to just a few subjects
apparently predisposed to progressive lithium-
induced polyuria, Caution in the long-term use of
neuroleptics and lithium together is, however,
suggested by the small study of Bucht and col-
leagues (1980), who found more pronouncedhis-
topathological changes and lower concentrating
capacity in ten patients on combination therapy
than in ten who were taking lithium alone,

Thus, the combined clinical experience of a
large numberoflithium clinics suggests little or
no clinically important effect of lithium on
glomerular function. This experience is rein-
forced by individual studies and reviews*5 indi-
cating that while lithium decreases GFR slightly,
by and large the measure remains within the nor-
mal range. Furthermore, no association has been
found between lithium administration and renal

failure or terminal azotemia requiring dialysis,
even in patients continually on the drug for 20
years or more. It is important to note, however,
that lithium administration under research clinic

conditions (careful monitoring, tendency to use
lowest effective dose) is not always replicated in
practice settings (Masterton et al., 1988). Thus,
the possibility of glomerular filtration problems
cannot be ignored.

The effects of lithium on renal tubular function

are well established. Estimatesoflithium-related

impairment in renal concentrating ability range
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from 15 to 30 percent, an effect that appears to be
related to dose. Among 788 patients in nine sepa-
rate studies, persistent lithium-related polyuria
(24-hour urine volume greater than 3 liters) was
found in 23 percent. More severe cases of poly-
uria have been described as lithium-induced NDI,

sometimes requiring discontinuation of lithium
(Schou, 1968). The study by Coppen and col-
leagues (1980) is again of interest, since these
investigators reported only a very modest differ-
ence in concentrating ability between lithium-
treated patients and manic-depressive patients not
treated with lithium. The low incidence ofthis

effect in the British study may be due, in part, to
the practice at that time of using lithium doses
lower than in the Scandinavian studies, where

more polyuria was encountered.
Insummary, the continuoususe of lithium over

many years does not seem to lead to clinically
significant alterations in glomerular filtration.
However, tubular concentrating ability is im-
paired in somepatients, and the extent of impair-
ment appears to be related to dosage and, to a
lesser extent, to the duration oflithium treatment.

Initially, Schou suggestedthat this effect may be
greater in patients who have high peak blood ley-
els associated with once a day administration of
regular lithium preparations. Plenge and col-
leagues (1982) and Grof and co-workers (1982)
reported lower urine volume with single-dose
lithium, and Rafaelsen and colleagues (1979)
suggested there may be an advantage toa single-
dose regimen. To answer this question, a study
directly compared the Schou and the Rafaelsen
clinics (Schouet al., 1982). Single daily doses of
regular lithium were found to be associated with
less effect on distal tubular function, as reflected

by urinary volume.46
Certainly, renal problems are more extensive

in patients who have had episodes of lithium
overdose and intoxication. The possibility that
these changes could becomeirreversible provides
a strong reasonfor scrupulously avoiding periods
oflithium intoxication. [t is now clear, however,

that when lithium intoxication occurs it is due to

deliberate overdose or an inappropriately high
bloodlevel, usually the result of a failure to adjust
the dose during periods of physical illness with
fever and dehydration (Schou et al., 1989).47

Knowledge concerninglithium’s effects on the
kidney is quite extensive, more so than most
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long-term drug effects in medicine. The main
effect, decreased concentrating ability in some
patients, does not portend a functional deficit in
the kidney. Rather, it constitutes an inconve-
nience that only infrequently becomes a reason
for discontinuing lithium. Knowledge of this
complication of course underlines the need to
monitor kidney function carefully and to maintain
adequate hydration.

Nervous System. Side effects related to the ner-
vous system are prominent at the initiation of
lithium treatment, but as some accommodation

develops, they recede to a more subtle place in the
hierarchy of symptoms. Neurological and neu-
romuscular effects are generally sensitive to
blood level, the presence of other CNS-active
drugs, and individual patient characteristics, such
as age and preexisting neurological status. The
importance of these effects stems from two con-
siderations. First, the exaggeration of these subtle
changes (particularly those affecting the CNS)
often provides the first and most reliable clue to
impendingtoxicity. Second, CNS effects seem to
be disproportionately important as reasons for
noncompliance. Indeed, because of the impor-
tance of the cognitive effects of lithium to com-
pliance, we have chosen to review that entire top-
ic separately.

Tremor, one of the most commonly reported
side effects, affects from 30 to 70 percent of
lithium-treated patients. It is generally a fine tem-
or of the handsthat tends to become exacerbated

with intentional fine coordinated movements.

Tremorcan vary in intensity, perhapsin relation
to mood, psychological stress, and drugs, suchas.
caffeine and antidepressants. In somepatients,it
decreases with time, although not invariably. It
can be treated with 8-adrenergic receptor block-
ers, such as propranolol and atenolol.

Decreased motor coordination occurs more

frequently than is generally assumed, perhaps be-
cause patients do not volunteer complaints. It is
most noticeable early in treatment, but gradually
becomes attenuated, a process that probably in-
cludes elements of true tolerance as well as adap-
tive learning. This phenomenon is most clear in
athletes,48 who frequently alter the way they play
a game (such as tennis or golf) to compensate for
their decreased coordination,

Muscular weakness is noted primarily at the
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beginning of treatment. Although most patients
do not complain of it beyond this point, some
experience decreased tolerance for prolonged ex-
ercise, such as long-distance running. It is not
clear to what extent these subtle effects are neu-

romuscular in origin or related to other metabolic
changes,

Although extrapyramidal side effects are not
commonly seen, concern about them increased
after Shopsin and Gershon (1975) reported cog-
wheel rigidity in 16 of 27 patients receiving
lithium, with the incidence related to duration of

treatment, Of the 20 patients on lithium for a year
or more, 15 showed evidence of cogwheeling.
However, in a careful study of 100 patients on
lithium alone, Asnis and colleagues (1979) found
a moderate level of cogwheelrigidity in 7 percent
and very slight evidenceofit in an additional 26
percent. Amongthose on lithium plus neurolep-
tics, the rate jumped to 55 percent, although
symptoms were moderate in most of these pa-
tients. Since lithium has some modest anti-

dopamine effects, one might expect mild extra-
pyramidal symptoms and synergism with
neuroleptics. In addition to their association with
neuroleptics, the cogwheel symptoms were cor-
related with older age, higher lithium levels,
longer duration of treatment, and the presence of
amore markedlithium tremor. Theseside effects

do not respond to anticholinergic medications.
Some (Perényi et al., 1984; Mukherjee etal.,

1986) but not all (Waddington and Youssef,
1988) studies of tardive dyskinesia in manic-
depressive patients’? show an association be-
tween the syndromeand the duration of neurolep-
tic treatment. The suggestion that lithium might
induce tardive dyskinesia, an inference drawn
primarily from case reports, has not been sup-
ported by most systematic studies (Perényi et al.,
1984; Mukherjee et al., 1986; Waddington and
Youssef, 1988). One study, however, links a high-
er incidence oftardive dyskinesia with longerperi-
odsof lithium administration (Dinan and Cohen,

1989), and the question remains unresolved.
Changesin the electroencephalograph (EEG),

such as increased amplitude and generalized
slowing, are clinically benign at usual lithium
doses and may not be detectable. As blood levels
of lithium increase, so do EEG changes, which
then correlate with the emergence of neurotoxic

symptoms (Small and Small, 1973). A few sei-
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zures have been cited in case reports, but the
relationship to lithium is often not clear, At any
rate, at routine blood levels and in the absence of

neurotoxicity, a seizure would be an extremely
rare occurrence. Among bipolar patients with
concomitant seizure disorders, Shukla and col-

leagues (1988) did not find any worsening ofsei-
zure frequency on lithium, and it did not induce
seizures in those whose seizure disorder was in

remission. Benign intracranial hypertension
(pseudo-tumor cerebre), that is, increased intra-
cranial pressure of unknown etiology, has been
linked to lithium administration by scattered case
reports (see, e.g., Saul etal., 1985 and Cermefio,
1989), Since the syndrome typically occurs and
remits spontaneously, a link to lithium is not yet
established.

Cognitive Effects. The well-known neurotoxic
effects of lithium are documented extensively in
the literature.*° Since the drug’s primary actionis
mediated through the central nervous system, itis
not surprising that lithium can cause cognitive
impairments of varying types and degrees of se-
verity. Indeed, memory problems are among the
side effects of lithium treatmentthat patients re-
port most frequently (see Chapter 25). Although
affective illness itself contributes both to cogni-
tive deficits (see Chapter 11) and complaints
about such deficits (Coppen et al., 1978; Abou-
Saleh and Coppen, 1983; Englesmann et al.,
1988), it is important to bear in mind that impair-
ment ofintellectual functioning caused bylithium
is not uncommon and, in many patients, leads to
noncompliance. Creativity can also be affected
(see Chapter 14).

The many complex methodological problems
involved in studying cognitive changes associ-
ated with lithium haveled to conflicting results 5!
In their review of the literature, Ananth and col-

leagues (1987) found that evidence was equivocal
for lithium-induced cognitive impairment,partly
because of sample heterogeneity and concurrent
affective illness. Animal studies reviewed by
Ananth and colleagues were inconclusive, since
it is difficult to distinguish toxic effects from
pharmacological effects of the drug in nonhuman
animals. The authors concluded: “There is no

convincing proofthat lithium causes memory dis-
orders.” Jefferson and associates (1987), on the

other hand, while acknowledging the major
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methodological problemsin this literature, found
“evidence of impaired cognitive and motor func-
tioning” caused by lithium. Judd and colleagues
(1987) came to similar conclusions and wrote, in
their summary of lithium’s effects on normal sub-
jects, that

.. . lithium often induces subjective feelings of cogni-
tive slowing together with decreased ability to learn,
concentrate and memorize, In addition, controlled

studies have consistently described small but consis-
tent performance decrements on various cognitive
tests, including memory tests. The available data sug-
gest that the slowing of performanceis likely to be
secondary to a slowing in rate of central information
processing. (p. 1468)

Evidence for lithium’s detrimental effects on

long-term memory, associative processing, se-
mantic reasoning, memory retrieval, and speed of
cognitive and psychomotor performance comes,
in faet, from many studies.>? Results from inves-
tigationsoflithium and intellectual functioning in
patients are less consistent, although certainly
suggestive.*4

Evidence to date, although somewhat in-
conclusive, leads us to believe that cognitive
problems from lithium are far from rare. Our
clinical experience, along with that of many of
our colleagues, suggests the same conclusion.
Furthermore, the fact that lithium exerts its ame-

liorative effects through the CNS and, at high
doses, is neurotoxic suggests that cognitive pro-
cesses also might be affected. Cognitive prob-
lems are too often dismissed as being simply sec-
ondary to the affective illness rather than to
lithium or to some combination of lithium and

underlying illness. Because these effects usually
vary with the serum level, here is yet another
reason for keeping patients at the lowesteffective
lithiurn level.

Neurotexicity, Clinical signs and symptoms of
neurotoxicity (see Table 23-4), which are quite
similar to those encountered with other CNS poi-
sonings, provide an early indication of gener-
alized lithium toxicity. Early signs, occurring at
levels of 1.3 to 2.0 mEq/liter and entirely revers-
ible, include confusion, cognitive impairment,
lassitude, disorientation, slurred speech, restless-
ness, and irritability. The last two symptoms can
be difficult to distinguish from the mixed affec-
tive states that are part of the illness in many
patients. West and Meltzer (1979) reported on
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five patients who developed neurotoxicity, some
at relatively modest blood levels (0.7 to 1.7
mEq/liter). These patients had marked anxiety
and psychosis during mania, symptomsthat the
investigators suggested might be associated with
increased vulnerability to neurotoxic effects.
This findingis of interest in light of the naturalis-
tic observation that psychotic maniais frequently
associated with organic symptoms, such as de-
lirium (Kraepelin, 1921; Carlson and Goodwin,
1973). Lithium-induced delirium resolves | to 2
weeks after levels return to normal (DePaulo et

al., 1982). As the neurological syndrome prog-
resses, frank cerebellar symptoms, ataxia,
choreiform or parkinsonian movements, and sei-
zures can occur. This stage is not always revers-
ible, and coma and even death may follow.

In his literature review on long-lasting neu-
rological consequences of lithium intoxication,
Schou (1984) noted that coexisting physical ill-
ness and use of neuroleptics were very frequent in
such patients. Fortunately, the early symptoms
usually begin over a numberofdays. Thus, if the
clinician, patient, and family are alert to this pos-
sibility, early intervention can be effective.

One group noted the benefits ofthe early use of
hemodialysis (Apte and Langston, 1983). After
reviewing the charts of 55 patients with lithium
intoxication, Gadallah and colleagues (1988)
concluded that hemodialysis should be used when
symptomsare severe or when serum lithium lev-
els are high in chronically intoxicated patients
(who almost always do show severe symptoms).
They found that serum lithium concentrations
alone were a poor indicator of severity of the
intoxication. Toxicity that developed gradually
during maintenance therapy, even at serum con-
centrations in the therapeutic range, was associ~
ated with more serious symptomsthan the acute
intoxication resulting from a suicidal overdose.
However, none of the patients in the Gadallah
sample died or suffered permanent impairment as
a result of the lithium intoxication.

Reports of more frequent lithium-related neu-
rotoxicity in older patients are somewhat mis-
leading. Age per se probably does not substan-
tially increase the risk of neurotoxicity, but since
renal clearance in older patients is decreased,
they achieve higher lithium levels on standard
doses and are more likely to have elevated blood
levels unless the clinician is very careful. Older
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people are also more vulnerable to lithium-
induced neurotoxicity because neurological prob-
lems that are independentof their psychiatric ill-
ness or its treatment become more common with

increasing age, as does the likelihood of being on
other drugs.

Some investigators have reported a relation-
ship between neurotoxicity and a higher ratio of
red cell to plasmalithium (see, e.g., Elizur etal.,
1977), although others have disagreed (West and
Meltzer, 1979). Evidence from animal and hu-

man studies suggests that brain concentration of
lithium may be a more significant measure of
neurotoxicity than is serum level. Brain con-
centrations of lithium rise more slowly after ini-
tial administration and stay higher than serum
levels after a steady state is attained. Lithium
uptake in the brain is not uniform. Someparts of
the brain may have toxic concentrations even
though the serum level is within the therapeutic
range (reviewed by Sansone and Ziegler, 1985),

Since the report by Cohen and Cohen (1974) of
irreversible brain damage associated with the
combined use of lithium and haloperidol (see
Chapter 21), there has been considerable interest
in this question. However, recent extensive re-
views indicate that if any special synergistic neu-
rotoxicity exists at all, itis uncommon. Nonethe-
less, these two classes of drugs certainly have
additive effects, and when high doses of both are
used together, some neurological symptoms can
be expected,

In summary, we should refer to the experience
of Schou and his colleagues (1989), who studied
all cases of lithium intoxication that were record-

ed for their region of Denmark over a 9-year
period. During a total exposure time of 4,900
patient years, there were 24 cases of intoxica-
tion. Because each case had a probable cause,
principally a suicide attempt or obvious mis-
management, the authors concluded that this
complication is quite predictable and, therefore,
preventable in most cases.

Cardiovascular System. Lithium hasa variety of
effects on the heart, which are generally benign.
Most commonis flattening and inversion of the
T-wave on the EKG, seen most often when sensi-

tive measures are used. Lithium’s ability to affect
conduction mechanisms (Tilkian et al., 1976) or

to cause sinus node dysfunction (Roose et al.,
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1979) or sinoatrial block (Mitchell and MacKen-

sie, 1982) may be particularly relevantfor elderly
patients, who are generally more prone to devel-
op these dysfunctions than are youngerpatients.

There are occasional reports of arrhythmias in
patients on lithium. After comprehensively re-
viewing the literature, Albrecht and Miiller-
Oerlinghausen (1980),>4 concluded that with
careful lithium management, arrhythmias are ex-
tremely rare. Six of the ten reported cases in-
volved preexisting heart disease or additional
psychotropic medication. Shopsin and colleagues
(1979) reportedthat 4 of their 105 patients taking
lithium had died suddenly, a rate that is well
above the expected mortality rate. The patients,
who were 47, 61, 66, and 69 years old, had fam-
ily histories of severe cardiac pathology. The au-
thors suggested that lithium may unmask an un-
derlying cardiac defect in highly susceptible
individuals.

In a follow-up study of 791 Scottish patients
treated with lithium for more than 2 months be-

tween 1967 and 1976, Norton and Whalley
(1984) found that the mortality rate was similar to
the (excess) mortality observed among manic-
depressive patients in the prelithium era (see
Chapter 6).*> Similarly, Glen and colleagues
(1979) found norelationship between death while
on lithium and the length of time on the drug.

Metabolic Effects. Studies of the metabolic
effects of lithium have focused on alterations in

glucose metabolism, partly because of the very
commonside effect of weight gain (Peselow et
al., 1980; Mellerup et al., 1983; Garland et al.,
1988). These studies are confusing and conflict-
ing, probably because of lithium’s multiple
effects on enzymes and receptors involved in
these processes. Lithium’s inhibition of cyclic
AMPformation is well established and would be

expected to produce insulin-like effects, particu-
larly increased cellular glucose uptake, decreased
lactate formation, and increased glycogen forma-
tion and storage. Althoughlithium hasintensified
diabetes in some patients (Mellerup et al., 1983),
its long-term use is not associated with any in-
crease in blood sugar (Vestergaard and Schou,
1987), and to our knowledge. it has not been
associated with the induction ofdiabetes de novo.

Lithium produces mild to moderate primary
hyperparathyroidism, reflected both in increased
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parathyroid hormone concentrations (Chris-
tiansen et al., 1978) and in modest increases of

serum calcium and magnesium. Althoughearlier
studies suggested that these changes were rarely
of clinical significance, a more recent report by
Stancer and Forbath (1989) challenges this con-
clusion.56 Also, the association between in-
creased calcium and depression (Carman and
Wyatt 1979) suggests that this phenomenon may
contribute to breakthrough depressions. The
clinical importance of other endocrine effects of
lithium (Mannist6, 1980) has not been estab-
lished. The metabolic effects of lithium have

been comprehensively reviewed by Lazarus
(1986).

Skin Reactions. Skin reactions to lithium are re-

ported infrequently. Fifty cases in the literature
have been reviewed by Bakker and Pep-
plinkhuizen (1980), The most serious der-
matological reaction, although not the most com-
mon, is the exacerbation of pre-existing
psoriasis, or, rarely, its induction de novo
(Skoven and Thormann, 1979), A family history
of psoriasis has been suggested as a predisposing
factor in some cases, and psoriasis frequently re-
sponds to the discontinuationoflithium.

The most frequently encountered skin reaction
is a nonspecific maculopapular eruption that gen-
erally appears early in treatment, disappears with
cessation, and frequently does not reappear when
lithium is reintroduced. Acneiform eruptions
have been reported occasionally, and rarely fol-
liculitis and exfoliative dermatitis. One study
(Sarantidis and Waters, 1983) suggested that skin
reactions occur far more frequently in women
than in men. Most skin reactions, with the excep-
tion of some psoriatic cases, can be managed
without discontinuing lithium. The mechanism of
lithium-induced skin reactions is not clear, al-

though it probably involves an allergic compo-
nent. Lithium is excreted in the sweat, and some

patients may be sensitized to a foreign substance
on or in the skin. Reports that lithium may in-
crease immunoglobulin formation (Weetman et
al., 1982) and alter antibody function (Presley et
al., 1976), as well as a report ofa lithium-induced
lupus-like syndrome (Shukla and Borison, 1982),
may provide someinsight into these dermatologi-
cal effects.

Hair lossattributed to lithium has been the sub-
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ject of a number of case reports, which have been
reviewed by Mortimer and Dawber (1984). The
great majority of the patients have been female.
In some cases, the hair loss can be attributed to

hypothyroidism and responds to hormonal re-
placement. Generally the loss begins to be no-
ticed about 6 monthsaftertheinitiation oflithium

treatment. From the relatively infrequent case re-
ports, we might assume that this side effect is
uncommon. However, in a survey of 99 lithium-
treated patients questioned about hair changes
(McCreadie and Morrison, 1985), 42 percent an-
swered in the affirmative, about equally divided
between complaints of hair thinning and texture
change. These effects may correlate with the con-
centration of lithium in the hair (McCreadie and
Farmer, 1985). Total alopecia areata may occur,
but it is very rare (Silvestri et al., 1988).

Bone. Since lithium is known to accumulate in

bone, there has been someinterestin the possibil-
ity of its causing bone decalcification. Earlier re-
ports of this phenomenon were apparently in er-
ror, however, and subsequent research indicates
that lithium has no clinically significant effect on
the mineral content of bone (Birch et al., 1982).

There are no reports of increased pathological
fractures associated with lithium use.

Respiratory System. The effects of lithium on the
respiratory system were noted muchlater than in
other body systems. Although one investigator
has reported coincidental improvementofasthma
in two patients taking lithium, two reports note
that lithium can induce a clinically significant
opiate-like depression in patients with chronic
obstructive pulmonary disease (Weiner et al.,
1983; Wolpert et al., 1985).

Teratogenic Effects. The discovery of lithium-
induced teratogenic effects in animals led to the
establishment in 1968 of registers for babies born
to mothers who had been on lithium during the
first 3 months of pregnancy. Fetal abnormalities
occur more frequently in these “lithium babies”
thanin the general population. These very impor-
tant findings and their clinical implications are
discussed in the clinical guidance section of this
chapter (see especially Table 23-7).
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Adjunctive Treatments for Breakthrough
Episodes During Lithium Prophylaxis

Lithium alone is not always adequate as a long-
term treatment of manic-depressive illness.
When asked how many bipolar patients require
supplemental drug treatment, respondents to our
survey of clinical investigators gave estimates
ranging from 10 to 90 percent, with a median of
50 percent. Someofthis variance seemedto arise
from differences in patient populations. Respon-
dents with hospital experience, especially in large
public hospitals, were less optimistic about the
efficacy of lithium alone than were those from
private outpatient settings. As demonstrated by
Dunner and colleagues (1976a), some break-
through depressive episodes can be treated suc-
cessfully by increasing the lithium level. Addi-
tionally or alternatively, enhancing thyroid
function can ameliorate a depressive episode
(Hatterer et al., 1988).

The use of supplemental antidepressants and
neuroleptics and other drugs for breakthrough de-
pressions and manias is common clinical prac-
tice. In a comprehensive survey of 20 major
lithium clinics, Gitlin and Jamison (1984) found

that 25 percent of bipolar patients on lithium had
been given supplementaltricyclics and 16 percent
supplemental MAOIs. Although potentiation of
antidepressant effects with combined treatments
has been reported (see Chapter 22), remarkably
few controlled studies have been done on the

treatment of breakthrough depression in bipolar
patients receiving lithium.

In Chapter 22, we introduced evidence sug-
gesting that in some bipolar patients antidepres-
sants can precipitate manic or hypomanic epi-
sodes and can accelerate the underlying cycle.
Wereintroduce this important topic here to em-
phasize that it remains an issue even in patients
maintained on prophylactic lithium. Few system-
atic studies have examined the two important
parts ofthis issue. First, how effective are supple-
mental antidepressants in preventing or reversing
breakthrough depressions when administered
continuously or intermittently? And, second,
what effect do these treatments have on the long-
term course of lithium-treated bipolar patients?

At this writing, we are aware of only two pro-
spective, double-blind studies of bipolar patients

75 of 89

TREATMENT

that have compared the prophylactic efficacy of
lithium alone with lithium supplementedbya tri-
cyclic antidepressant (Quitkin et al., 1981a;
Shapiro et al., 1989). Although reviewed pre-
viously, both of these studies warrant mention
here also. In the Quitkin study, combined treat-
ment was associated with 50 percent more total
relapses and two and a half times more manic
relapses than lithium alone over the 3-year
follow-up period, Women were significantly
more vulnerable to manic relapses than were men
(p < 0.05). What is more, the added cost of the
additional tricyclic (i.e., the increase in manic
relapses) was not offset by any additional protec-
tion against depressive relapses—they occurred
at virtually the same (low) rate in both treatment
groups. Patients who were most vulnerable to
tricyclic-related manic relapses were mania
prone—that is, their most recent episode had
been a manic episode. In the reanalysis of the
original 2-year NIMH collaborative study on
maintenance drug therapy in recurrent affective
illness (Prien et al., 1984) done by Shapiro and
colleagues (1989), lithium provided greater sta-
bility than lithium combined with imipraminefor
patients whose index episode was manic, but this
difference did not achievestatistical significance.
Unlike the Quitkin study, however, the NIMH
collaborative study found that for those whose
index episode was depressive, the combination of
lithium plus imipramine was superior to lithium
alone. It is possible that differences in the results
of these two studies reflect differences in the

length of follow-up or in dropout rates.
In Chapter 22, we focused on the longitudinal

observations of Kukopulos and colleagues
(Kukopulos et al., 1980; Kukopulos and Tondo,
1980), who followed 434 bipolar patients over an
average of 17 years (Figure 23-3). Kukopulos and
Tondo, commenting on the resistance to lithium
among patients who developed a postdepressive
excitement, offered this hypothesis:

We suspected that the antidepressant drugs given
during the depressive phase were responsible... .
Therefore, whenever possible, we let the depression
finish without antidepressant drugs. The subsequent
course of the cases was very different: the end of the
depression was gradual; in most cases no hypomania
followed... .

Wetried all of the antidepressant drugs: tricyclics,
tetracyclics, MAOIs. . . and all had the effect of mak-
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434 Patients ———————®_ 115 (26%) Changed to cantinucus

Long cycles
N = 19 (32%)

circular course

59 Antidepressantrelated

Short cycles (2 year)
N = 40 (68%)

Figure 23-3. An open longitudinal study of 434 bipolar patients (from Kukopuloset al., 1980),

ing the post-depressive mania or hypomania refractory
to lithium. Ten non-responders became responders as a
result of nof receiving antidepressants, [emphasis in
the original]... .

Whenantidepressants are not given during the de-
pressive phase, the following mania or hypomania dis-
appears[if lithium is maintained], . . . Only one [con-
tinuously cycling patient] kept switching rapidly from
depression to mania during lithium treatment, even
though he was not given antidepressants. (1980, pp.
146-147)

Kukopulos’s experience probably approxi-
mates routine treatment approaches with bipolar
patients; that is, supplemental antidepressants are
used frequently. We recognize, however, that
firm conclusions cannot be based on this report
alone, since it is not a controlled study, nor doesit
say how manyofthe patients who did not develop
cycling were treated with tricyclics. Also, it does
not indicate how many were continuously onanti-
depressants. Most problematic is the absence of
information on the pretreatment cycle frequency
in this group of patients.57

In Chapter 22, we discussed the possibility that
the impact of antidepressants on the course of the
illness in some bipolar patients could be contrib-
uting to the higher recurrence rates whenthe re-
cent (drug) era is compared with the earlier era
before drugs were introduced (see Chapter 6).
The relative importance of this factor compared
to others (e.g,, better detection of hypomania,
intrinsic changein the illness, greater useofillicit
drugs) can only be clarified by further long-term
prospective studies, which are sorely needed.

The impact of MAOIs on the long-term course
of bipolar illness is even less clear than is the case
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with the tricyclics, and we know of no systematic
studies on this issue. [n his review of the litera-

ture, Bunney (1978) noted that MAOIs were ap-
parently as likely to precipitate mania or hypo-
mania as were tricyclics, These data were not
derived from patients maintained on prophylactic
lithium, however. As noted in Chapter 22, both
Himmelhoch’s group and Quitkin’s group re-
ported that the majority of their lithium-treated
bipolar patients whose breakthrough depressions
had not responded to TCAsdid respond when an
MAOIwas addedto the lithium. The previously
discussed study of Kukopulos and colleagues
(1980) included an unspecified number of pa-
tients whose breakthrough depressions had been
treated with an MAOI. These authors imply that
the course and outcome weresimilar ta the course

and outcome of patients treated with tricyclics.
Clearly, further systematic studies are needed.

Two new heterocyclic antidepressants, fluox-
etine and bupropion, because of their favorable
side effect profiles, are now being used exten-
sively to treat breakthrough depressions in pa-
tients on maintenancelithium. Although each of
these drugs appearsto beless likely to precipitate
mania than are the classic tricyclics, this advan-
tage is not yet established. Nor is it yet known
whateffects these two new drugs will have on the
long-term course ofthe illness.

Even less information is available on how the

use of neuroleptics in bipolar patients affects the
course ofthe illness. As will be noted in the sec-

tion on maintenance neuroleptics, this approach
has receivedlittle systematic attention. Although
the initial study of flupenthixolin bipolar patients
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suggested that manic episodes might be con-
trolled with the neuroleptic (Ahlfors et al., 1981),
a later, better controlled study (Esparon etal.,
1986) showedthat depot flupenthixol wasno bet-
ter than placebo in preventing breakthrough ma-
nias in bipolar patients for whom lithium was
inadequate, Nevertheless, experienced clinicians
reported in our survey that they continue mainte-
nance neuroleptics in 5 to 30 percent (median 15
percent) of their patients on lithium. The patients
most likely to be managed in this way are those
who have schizoaffective features while manic,

those with rapid cycles, and those with repeated
histories of breakthrough manias or mixed states
on lithium.

Although the frequency of brief occasional use
of neuroleptics to supplement maintenance
lithium is not known, this practice is probably
more common than the continuous use of these

drugs. Several authors have noted the potential
for increased incidence and severity of postmania
depressions and for tardive dyskinesia when the
manic episode has been treated too vigorously
and too long with neuroleptics (see Chapter 21).

The effect of acutely administered ECT on the
subsequent course of illness has been studied by
Small and associates (1986), who reported that
patients treated for mania with ECT, then given
lithium prophylactically, have lower relapse rates
than patients treated with lithium acutely and then
maintained on it. This finding may have special
relevance for kindling models (see Chapter 15),
since ECT has been shownin animals to coun-

teract kindling effects.
MacNeil and co-workers (1975) and Him-

melhoch and colleagues (1977) have suggested
that some patients with lithium-refractory affec-
tive episodes will respond to lithium and thiazide
diuretics administered together, This combina-
tion should be used with considerable caution,

however, since thiazide diuretics produce elec-
trolyte changes and interfere with lithium
clearance by the kidney. In Himmelhoch’s pa-
tients, however, clinical improvement apparently
was associated with an increase in plasmalithium
to levels that previously could not be achieved
without unacceptably severe NDI. These inves-
tigators have suggested that, in addition to pro-
ducing higher lithium levels, thiazide may exert
some synergistic action contributing to the im-
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provement, a possibility that requires further
study.

Lithium Withdrawal

Several studies document recurrence of illness

within a few days to a few weeks in substantial
portions of patients withdrawn from lithium (re-
viewed by Balon et al., 1988).5® Some authors
also report typical withdrawal symptoms, includ-
ing insomnia. Since sleep loss can precipitate ma-
nia, this might explain the unusually high propor-
tion of patients who appear to relapse with sudden
lithium withdrawal.

For both theoretical and practical reasons, it
would be interesting to know whether long-term
lithium treatment produces a rebound effect—
that is, a greater likelihood of relapse during
withdrawal than would have been the case before

lithium was administered. This question has re-
ceivedlittle attention, and studies that have con-

sidered it are difficult to interpret.
The original double-blind study of prophylac-

tic lithium involved its discontinuation (with

placebo substitution) for a period of 5 months
(Baastrup et al., 1970). The relapse rate during
this phase was similar to the prelithium rate and
was seen as reflecting simply a recrudescence of
the illness. Similar findings were noted by Grof
and colleagues (1970). Sashidharan and McGuire
(1983) were unable to find any evidence of re-
bound in their careful retrospective study of 22
patients, and in an open 12-month prospective
study of graduallithium discontinuation, Molnar
and colleagues (1987) found no evidence ofre-
bound among 15 bipolar patients.

In contrast, two studies have shown a higher
relapse frequency during withdrawaloflithium in
bipolar patients. Lapierre and colleagues (1980)
compared the frequency of relapse during with-
drawal with the pretreatment state, and Mander
(1987) compared it with a nonrandomly selected
control group of bipolar patients who had not
received lithium and who were matched for fac-

tors proposed as predictive of outcome. Mander
foundthat 8 ofthe 29 patients relapsed in thefirst
3 months, and 7 of the 8 relapses were manic.

Theissue is clouded by the heterogeneity ofthe
patient groups. Three of the studies that found no
rebound effects involved both unipolar and bipo-
lar patients, and those that did find it involved
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bipolar patients only. The rate at whichlithium is
withdrawn may be important, as suggested by
Molnar and associates (1987). At this point, the
probability of a rebound during lithium with-
drawalis still difficult to assess.

Alternate or Adjunctive Approaches
to Prophylactic Treatment

Alternatives to lithium in the prophylactic man-
agement ofbipolar illness have been the subject
of a few studies, many of which focus onpatients
whohave failed to respond adequately to lithium,
Some alternate treatments are given to supple-
ment rather than to supplant lithium. Some are
considered experimental becausetheir efficacy in
manic-depressive illness has not been fully dem-
onstrated, whereas others are not truly experi-
mental because major aspects of their clinical
use, such as dosage and safety, have already been
established. This area has been reviewed by Prien
and Gelenberg (1989).

The Anticonvulsants; Carbamazepine
and Valproate

Carbamazepine is used to treat a wide range of
seizure disorders, especially psychomotorepilep-
sy or complex partial seizures, and various parox-
ysmal pain syndromes, such as trigerninal neu-
ralgia. It was tried in manic-depressive patients
because it had stabilized the moods of some pa-
tients with convulsive disorders, and it coun-

teracted kindling in laboratory animals (see
Chapter 17). It was used initially in acute manic
states (see Chapter 21), then in prophylactic tri-
als, and the results have continued to be encour-

aging. So widespread is its use that the practical
aspects of prophylactic carbamazepine admin-
istration were covered earlier in the clinical

guidelines section, Table 23-19 displays the re-
sults of the controlled trials, as well as a summary
of the opentrials.

In a preliminary open study, Okuma and col-
leagues (1973) reported a prophylactic effect in
14 of their 27 bipolar patients. Ballenger and Post
(1978), in the first double-blind trials, noted a
prophylactic effect in 13 bipolar patients main-
tained on carbamazepine for up to 4 months (Fig-
ure 23-4). Manyoftheir patients had rapid cycles
or had failed to respond to lithium. Okuma and
colleagues (1981) conducted a !-year, placebo-
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controlled prophylactic trial in 22 bipolar patients
drawn from eight centers. Six of the ten
carbamazepine-treated patients, compared with
two of the nine placebo-treated patients, had no
affective recurrences during the trial, a result that
tends to indicate a prophylactic effect (p< 0.1).
These authors did not indicate how manyoftheir
patients had previously responded to lithium.
Kishimoto and colleagues (1983) have suggested
that responders to carbamazepine prophylaxis are
likely to be those with an onsetofillness before
age 20 and those with frequent illness episodes.

Carbamazepine may be a useful alternative for
the prophylactic management of bipolar patients
whorespond poorlyto lithium (see, e.g., Placidi
et al., 1986; Watkins et al., 1987), including
those with rapid cycles and, perhaps, some with
schizoaffective features. Further research is

needed to determine whether a carbamazepine—
lithium combination is more effective than the

anticonvulsant alone. Whether carbamazepine
will be as effective as lithium among patients
without rapid cycles also requires more investiga-
tion, although one study suggests thatit is at least
as effective prophylactically as lithium in se-
verely ill patients (Lusznat et al., 1988).
Kobayashi and colleagues (1988) described a re-
current unipolar patient who was treated suc-
cessfully with carbamazepine. Among some pa-
tients, it appears that the initial prophylactic
effect of carbamazepine is not sustained after 3 to
4 years (Frankenburg et al., 1988; Post, 1988a).
Post has suggested that this “conditioned toler-
ance” might be prevented if a symptomatic period
off the drug is allowed to ensue.

Although the studies of carbamazepine are en-
couraging, the number of patients evaluated in
double-blind controlled studiesis still quite smal]!
(less than 50 atthis writing), and even these stud-
ies suffer from major methodological problems,
such as the uncontrolled use of adjunctive medi-
cations for breakthrough symptoms. Given the
availability of this marketed anticonvulsant, it
tay never be possible to do the kinds of large
studies necessary for its approval by the FDA as a
prophylactic agent in manic-depressive illness.

Another anticonvulsant derived from theoreti-

cal considerationsis valproate (or valproic acid),
an agent that enhances the action of GABA,an
inhibitory neurotransmitter in the CNS hypoth-
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Figure 23-4. Reduction of time spent manic or depressed after treatment with carbamazepine. Thirteen patients
with a prior history of rapid cycles or lithium resistance were crossed over to carbamazepine under double-blind
conditions. The pie charts illustrate the dramatic reduction in thetotal time spentill for the group as a whole (from
Post and Uhde, 1987).

esized to be reduced in manic-depressiveillness.
After a preliminary success in treating acute ma-
nia with this drug (see Chapter 21), Emrich and
colleagues (1981) conducted a prophylactic trial
in seven patients, all of whom remained well dur-
ing the 18 to 36 month periodofobservation. This
finding suggests an active drug effect, since these
patients had histories of relatively frequent re-
lapses. Other studies have confirmed these re-
sults.5° Its prophylactic efficacy may be en-
hanced when given in combination with lithium
(see, e.g., Calabrese and Delucchi, 1989). To
date, the prophylactic effect of valproate has been
evaluated in nearly 300 bipolar patients, approxi-
mately half of whom have been judged as re-
sponders. Earlier uncontrolled studies of di-
propylacetamide (DPA), which is rapidly metab-
olized to valproate in the body, showed pro-
phylactic efficacy in bipolar patients when used
alone (Lambert et al., 1966) or in combination
with lithium (Lambert et al., 1975).

Two other anticonvulsants, diphenylhydantoin
and clonazepam (reviewed by Chouinard, 1987),
also have been used prophylactically in some bi-
polar patients,©but to our knowledge, controlled
studies have not yet been published.

Thyroid Hormone

Thyroid abnormalities have been associated with
periodic psychotic states for many years. Gjess-
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ing (1976) conducted an extensive series of now
classic studies on periodic catatonia, in which he
demonstrated major shifts in thyroid function, On
the basis of this work, they undertook therapeutic
trials with large doses of exogenous thyroid hor-
monein an attempt to suppress these endogenous
fluctuations. Later, Stancer and associates (1970)
established the effectiveness of this approachina
controlled trial. Although some therapeutic suc-
cesses have been achieved,side effects and medi-

cal management complications prevented this ap-
proach from being pursued in manic-depressive
illness. Our survey of clinical investigators re-
vealed anecdotal reports that several lithium-
resistant, usually rapid-cycling manic-depressive
patients improved when replacement doses of
thyroid hormone were used. No further systemat-
ic studies have been done, however, and the po-
tential for complications suggests caution in
using these hypermetabolic doses of thyroid ex-
cept under experimental conditions.

A related and more clinically feasible approach
has been studied by Bauer and Whybrow
(1988b), They found that supplemental Ty, in
doses sufficient to produce “supranormal” T, lev-
els, successfully converted 10 of 11 lithium-
resistant patients with rapid cycles into lithium
responders. Ofthe 4 patients taken off T, under
double-blind conditions, 3 quickly relapsed. This
interesting preliminary finding is consistent with
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the previously reviewed data (see Chapter 17)
indicating an association between low-normal
thyroid indices and relapse in bipolar patients on
lithium (see, e.g., Extein et al,, 1982 and Hat-
terer et al., 1988).

A Selective Monoamine Oxidase-A Inhibitor

MAOIs appearto be effective antidepressants in
somebipolar patients, including some who do not
respond to TCAs. The case report literature indi-
cates that MAOIs, like the tricyclics, can precipi-
tate mania and worsen the course ofthe illness.

The clinically available MAOIs are nonspecific.
They inhibit both the A and B form of the enzyme
(see Chapter 17). Indirect evidence suggests that
inhibition of the B form may be associated with
some of the deleterious behavioral effects of

MAOIs, particularly those associated with the in-
duction of mania and cycles. In a trial of
clorgyline, an MAOIspecific for the A form, the
NIMH group noted sustained prophylactic effects
in a group of bipolar patients with rapid cycles
previously unresponsive to lithium and a variety
of other treatments (Table 23-20) (Potter et al.,

1982). Despite the small numberof patients in-
volved, these dramatic changes are difficult to
ignore, Several of the patients have been con-
tinued successfully on clorgyline, usually in com-
bination with lithium, for up to 8 years. Prelimin-
ary data on two standard (mixed A and B) MAOIs
also suggest that there may be a modest lengthen-
ing of the cycle among patients with rapid cycles
(Table 23-20) (Cowdry, unpublished data).
Moclobemide is a selective MAO-A inhibitor on

the market in several European countries. To our
knowledge, it has not yet been evaluated as a
treatment for rapid-cycling patients.

Serotonergic Agents

The so-called permissive hypothesis of serotonin
was formulated after serotonin metabolites were

observed to be low in both mania and depression,
Low serotonin function, according to this hypoth-
esis, is associated with decreased modulation of

other mood-related neurotransmitter systems,
such as norepinephrine, and thus is viewed as part
of the predisposition to manic-depressive cycles
(see Chapter 17). The hypothesis led to trials of
serotonin precursors in the acute treatment of ma-
nia and depression (see Chapters 21 and 22).
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Table 23-20. Effect of MAO Inhibitors on
Average Cycle Length in Days

Lithium
Patient Placebo Lithium +TCA MAOI#

Clorgyline®
1 > 39 2510
2 32 38 93
3 145 43 30
4 23 10 72
5 35 50

Tranylcypromine or Phenelzine®
6d 2220 >58
7? 32 38 53
8 25 28 16 >350
9 111 >300

10 75 >72 61 49
W >106 96 63 42

Adjusted
Means 99 45 44 152

TGA = Tricyclic antidepressantMAQI = Monoamine oxidase inhibitor

3 Given with conventional treatment in most cases

> Adapted from Patteret al., 1982
© Adapted from Gowdry, unpublished data

Sameas palient 1
© Sameas patiant 2

They have been tried also, but less extensively,
for prophylactic management.

Van Praag and DeHaan (1980) conducted in-
teresting preliminary work that integrates the
evaluation of drug efficacy with biochemical
measures in patients (the biochemical data are
discussed in Chapter 17). These investigators re-
ported on a prophylactic trial of the serotonin
precursor, 5-hydroxytryptophan (S-HTP) in 20
patients with recurrent major affective disorder,
including 6 bipolar patients. Using a drug—
placebo crossover paradigm (with patients re-
ceiving either a year of 5-HTP followed by a year
of placebo, or vice versa), they showeda signifi-
cant effect of 5-HTP compared with placebo. The
prophylactic effect was significantly superior in
those patients whose serotonin metabolite levels
were relatively low after recovery from the de-
pressive episode.

Use of another precursor of serotonin, L-tryp-
tophan, has, as noted, been suspended pending
clarification ofits role in the eosinophilia myalgia
syndrome. Chouinard and colleagues (1979) re-
ported a case of a rapid-cycling bipolar woman
who did not respondto lithium until L-tryptophan
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was added, a combination that resulted in sub-

stantial prophylaxis against both manic and de-
pressive phases. Chouinard later reviewed his
clinical experience with this use of tryptophan
(1987). Beitman and Dunner (1982) reported a
case of a bipolar woman with two episodes a year
for 16 years, Although unresponsive to lithium
and imipramine, she responded to L-tryptophan
(2 gm 4 times daily) alone.

Another approach to evaluating the low
serotonin (permissive) hypotheses was taken by
Coppen and colleagues (1984), who used a drug
presumed to enhance serotonergic neurotrans-
mission by selectively inhibiting the reuptake of
the neurotransmitter. They found that this treat-
ment (zimelidine) could not be substituted for

lithium in the prophylactic managementof bipo-
lar patients, and the drug was later withdrawn
from the market because of toxicity.

Fluoxetine is another antidepressant thought to
be selective for the inhibition of serotonin uptake.
Its antidepressant effects are reviewed in Chapter
22. To our knowledge,no studies have been done
of its potential usefulness as an adjunctive agent
in the prophylaxis of bipolar disorder, although it
has been reported to effectively prevent relapses
in recurrent unipolar illness (Montgomery etal.,
1988), and, as noted,it is being widely used to
treat breakthrough depressions. Its evaluation as
an adjunct for the prophylaxis of bipolar illness
should be a high priority.

Maintenance Neuroleptic

The prophylactic efficacy of a maintenance neu-
roleptic (flupenthixol decanoate) was evaluated
by Ahlfors and colleagues (1981) in 85 bipolar
patients, all of whom had been treated with
lithium but either responded poorly or had prob-
lems with complianceorside effects. When the 2
years before the study were compared with the 18
months on flupenthixol, both the frequency of
manic episodes and the percent of time spentill
with mania were significantly reduced. Unfortu-
nately, the frequency of depressive episodes and
the percentage of time spent depressed increased
significantly. In a later, smaller, but methodo-
logically superior, double-blind study of similar
patients, Esparon and colleagues (1986) found no
prophylactic effect of supplemental flupenthixol,
and, in fact, they foundthat the patients did worse
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than on the placebo. At this junctureit is not clear
that this strategy deserves further evaluation, par-
ticularly given the risk of tardive dyskinesia (Gar-
dos and Casey, 1984).

Miscellaneous Agents

The new antidepressant drug bupropion (see
Chapter 22) may also have prophylactic efficacy
against both phasesofthe illness (Shopsin, 1983;
Wright et al., 1985). This question clearly de-
serves further evaluation, particularly in light of
the low side effect profile of this agent.

A few case reports and at least one double-
blind study (Giannini et al., 1987) suggest that
the calcium-channel blocker verapamil may have
prophylactic effects in rapid-cycling bipolar ill-
ness, although notall reports are positive (Barton
and Gitlin, 1987). The fact that this drug, unlike
other calcium-channel blockers, also blocks
dopamine receptors suggests that dopaminergic
effects might be mediating its clinical effects.
Giannini and colleagues (1987) comparedlithium
and verapamil in a 1-year, double-blind, cross-
over study of 20 manic-depressive men already
stabilized and maintainedonlithium. They found
that the patients treated first with verapamil
showed clinical improvement after 60 days,
whereas the lithium-treated patients improved af-
ter 180 days; 60 days after crossover, the group
first treated with verapamil and then switched to
lithium no longer showed improvement, and the
other group wasstill doing well. The complex
interaction oflithium and verapamil suggested by
this study warrants further investigation.

Rubidium, an element related to lithium but

with physical properties and biological effects
opposite to it, has been investigated as an acute
antidepressant agent with mixed results in very
small numbers of patients. To our knowledge,
there is only one report of rubidium as a possible
prophylactic agent in manic-depressive illness
(Paschalis et al., 1978). Amongfive bipolar pa-
tients with fairly frequent recurrences of epi-
sodes, two showed a prolongation of manic epi-
sodes and one showed prolongation of both the
depressive and manic phases. These changes re-
versed when the rubidium was withdrawn. Be-

cause of the long biological half-life of rubidium
and its resulting tendency to accumulate in the
body, further trials of this agent probably are not
justified.
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Magnesium aspartate has been reported to
have mood-stabilizing propertiesin rapid-cycling
bipolar patients (Chouinard et al., 1988). To our
knowledge, however, no controlled data have
been published.

Hypotheses of membrane instability in manic-
depressive patients (see Chapter 17) and evidence
of abnormal aldosterone fluctuations prompted
Hendler (1978) to reason that an aldosterone an-
tagonist might stabilize the illness. Of the six
patients given spironolactone after demonstrating
lithium intolerance, four became stable for 12 to

18 months. Although the follow-up period was
short, the fact that the patients had suffered fre-
quent relapses before treatment suggests that
there was a medication effect.

Another group of experimental treatments is
based on a hypothesized deficiency of membrane
ATPase (the sodium pump) in manic-depressive
illness and the notion that this deficiency is
caused by an endogenous ATPase inhibitor, va-
nadium. Methylene blue, which dampens the
effects of vanadium on Na,K-ATPase, was ini-

tially reported to be effective in both phasesofthe
illness based on open clinical experience (Nar-
sapur and Naylor, 1983). In asubsequent double-
blind, 2-year prophylactic trial in bipolar patients
already on lithium, methylene blue was associ-
ated with significant additional prophylaxis
against depression but not against mania (Naylor
et al., 1986). In other studies, this group has
noted therapeutic effects of ascorbic acid and eth-
ylene diaminetetraacetic acid (EDTA), both of
whichalso decrease endogenous vanadium (Kay
et al,, 1984). Low-vanadium diets (Naylor and
Smith, 1981) have been tried with some success
as well. Although theoretically interesting, the
acceptance of these approaches awaits indepen-
dent replication.

Sleep Deprivation

As indicated in Chapter 22, sleep deprivation
may provide a nonpharmacologicalalternative or
adjunct to psychotropic drugs in some patients.
[ts prophylactic potential has been explored brief-
ly by one group (Christodoulou et al., 1978; Pa-
padimitriou et al., 1981). Frequency of episodes
in the 2 years before initiating weekly sleep de-
privation therapy and in the 2 years of follow-up
treatment was compared in a mirror-image de-
sign. Among the five bipolar patients, two met
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criteria as responders, one had an equivocal re-
sponse, and two failed to respond, Further work
on this very interesting question is eagerly
awaited.

Maintenance ECT

As an approach to prophylaxis, the intermittent
use of one or two ECT treatments on an ongoing
basis actually predated the use of lithium
(Kramer, 1986; Abrams, 1988). Clinical ac-

counts suggest that it is successful in some pa-
tients, although to our knowledge, no controlled
studies have been done. Clarke and his associates

(1988) reported considerable success with the use
of maintenance ECT in sustaining ECT-induced
remissions among patients with drug-resistant (or
drug-intolerant) major depression (whether uni-
polar or bipolar was not specified). Seventeen of
the 24 patients (71 percent) sustained remissions
over a minimum follow-up period of 6 months.
Almost all of those who relapsed (six of seven)
had already dropped out of the maintenance ECT
program (described only as “weekly treatments
for a few weeks, then biweekly, then monthly for
at least four months”). Loo and colleagues (1988)
presented case reports of four treatment-resistant
patients with affective disorders who also bene-
fited from maintenance ECT, Decina and col-

leagues (1987) used ECT for continuation treat-
ment of three seriously ill patients over a period of
3 to 6 months and foundthatit prevented relapses
in the two who complied with the treatment
schedule.

The use of psychosurgery in patients with se-
vere, treatment-resistant bipolar illness is re-
viewed in Chapter 18.

SUMMARY

Many years of research were required to convince
a skeptical medical community that maintenance
lithium can lessen the frequency and severity of
episodes in bipolar manic-depressive illness (and
in the more recurrent forms of unipolar depres-
sion). Substantial clinical research evidence sup-
ports the prophylactic poweroflithium with strik-
ing consistency. Contrary to common belief,
among bipolar patients lithium maintenance has
been shownto be equally effective against major
episodes of mania and of depression, althoughit
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may prevent less serious manic episodes more
effectively than less serious depressive ones. By
lessening the intensity and altering the character
of recurrent episodes, lithium reduces their ap-
parent frequency, bringing some below percep-
tible thresholds. It also alters mood lability be-
tween episodes.

For the recurrent unipolar patient who requires
maintenance treatment, the clinician must choose

between lithium and an antidepressant. Since
both have shown prophylactic efficacy in con-
trolled trials, the decision must be based on indi-

vidual patient characteristics. A maintenance tri-
cyclic (or MAOJ)®! is most appropriate with the
more severely depressed patient who required the
antidepressant to recover from the acute episode
and who has neither a family history of bipolar
illness nor bipolar characteristics, that is, a histo-
ry of cyclothymia, early age of onset, or frequent
episodes. For patients with these bipolar charac-
teristics, lithium is the better choice for pro-
phylaxis, even if the severity of the depression
required antidepressants for the acute and con-
tinuation phases of treatment.

For the bipolar patient, the principal selection
criterion forlithium maintenanceIs a history ofat
least two major episodes, regardless of frequen-
cy, It should be considered earlier when the first
episode is manic, the patient is male, onset is
sudden or later than age 30, and the patient's
family and social network offer little support. For
the more recurrent forms of unipolar illness, a
minimum of three episodes, usually within 5
years, is generally considered a threshold for pro-
phylaxis, although, compared with bipolar ill-
ness, there is less known aboutthe natural course

of untreated unipolar illness,
Bipolar patients least likely to respond to

lithium prophylaxis include those with atypical,
particularly schizophrenic, features, mixed ma-
nias, or rapid cycling (perhaps especially whenit
is related to antidepressants). Patient compliance
may well be the most powerful factorofall affect-
ing prophylactic responses.

During lithium maintenance, moderate break-
through depressive episodes may respondto opti-
mization of lithium and of thyroid supplements,
along with additional psychotherapeutic support.
Moreserious episodes generally call for adjunct-
ive antidepressant drugs. Adjunctive tricyclics
have received more study than other antidepres-
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sants, but recent data suggest that, among bipolar
patients, MAOIs, or the newer heterocyclics,
fluoxetine and bupropion, may be preferable for
this indication. Other alternatives for break-

through depression include ECT, sleep depriva-
tion, high-intensity light (for winter episodes),
and other experimental agents. For breakthrough
mania, clonazepam, carbamazepine, or neu-
roleptics can be added, depending on the type of
patient and the severity of the episode.

Promising alternatives to lithium prophylaxis
are the anticonvulsants, primarily carbamaze-
pine. In addition to the drug’s importance for the
patient who cannottolerate lithium, preliminary
data suggest that it is effective for lithium-
resistant patients, especially those with rapid cy-
cles. Whetherit has a legitimate role in patients
who would otherwise be responsive to lithium is
not yet clear.

The side effects of lithium have been studied

extensively and found to vary considerably in im-
portance and severity. Some, ifmismanaged, can
be life threatening. Patients most frequently men-
tion such effects as tremor, thirst, weight gain,
and gastrointestinal symptoms, most of which
subside spontaneously over time. Extensive stud-
ies of lithium’s bodily effects have revealed three
main targets of particular concern—kidney, thy-
roid, and CNS. Lithium does not impair renal
filtration appreciably, but tubular concentrating
ability is reduced in somepatients, an effect ap-
parently related to dose and duration of admin-
istration and one that necessitates monitoring
kidney function and ensuring adequate hydration.

Lithium lowers thyroid function (which may
already be low or low-normal in somepatients).
Although most patients compensate for this on
their own, many require thyroid supplementa-
tion. The effects of lithium on the CNS(initially
prominentbut then usually subsiding) include de-
creased motor coordination and cognitive impair-
ment, These effects must be tracked carefully,
not only because they can portend impending
neurotoxicity but also because they are oneof the
major reasons for noncompliance.

An additional effect of concern is an elevated

rate of a cardiac anomaly (Ebstein's) in infants
born to lithium-treated mothers—approximately
| in 1,000 exposures or 20 times the rate in the
general population. Thus, in those cases where it
is feasible, lithium should be withheld in antic-
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ipation of pregnancy and during at least the first
trimester.

The optimal blood level for lithium mainte-
nance treatmentof the bipolar patient is generally
between 0.6 and 0.9 mEq/liter, somewhat lower
than the level recommended for acute treatment

of mania. Prophylactic levels for recurrent unipo-
lar illness can be slightly lower. The prophylactic
effects of once a day dosing (generally at bedtime
to minimize side effects) are as satisfactory as
divided doses,

During the first several weeks, blood levels
should be monitored weekly to determine the
dose/blood level ratio for the individual patient.
After stabilization, the frequency of monitoring
can be flexible. The patient's clinical state, sex,
age, muscle mass, and diet all contribute to the
ratio, Special circumstances that require close
monitoring and possible adjustment of dosage in-
clude the initiation of surgery, weight reduction
diets, or unusual physical activity such as long-
distance running.

Many of lithium’s early side effects can be
readily alleviated by altering dosage or giving the
appropriate supplemental treatment, such as pro-
pranolol (10 to 40 mg/day) for tremor. Loop di-
uretics can be added to help control lithium-
induced NDI. Supplemental thyroid medication
can aid in treating hypothyroidism orits clinical
manifestations, which can include breakthrough
depressions or continued cycling. Weight gain,
often associated with noncompliance, requires
early and vigorous carbohydrate restriction and
attention to the possibility of reactive hypo-
glycemia and be combined, if necessary, with the
use of L-glutamine, which may reduce carbohy-
drate craving.

Lithium toxicity can be averted by early detec-
tion and dose reduction. Patient education and

cooperation are essential to aid in monitoring
CNS symptoms. Rarely, hospitalization and spe-
cialized care may be required for severe intoxica-
tion. Lithium hasrelatively few adverse interac-
tions with psychoactive and nonpsychoactive
drugs. The effects of some combinations may be
additive, however, requiring dose adjustments of
both drugs.

We do not recommend the routine use of

lithium holidays, especially when dealing with
bipolar patients. Not only is relapse a seriousrisk,
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but such holidays may encourage noncompliance
when the medication is resumed.

The fact that lithium maintenancetreatment for

manic-depressive illness is one of modern medi-
cine’s major success stories should not engender
complacency, There are still too many patients
who do not respond completely. Further phar-
macological developments for the treatment of
bipolar disorder are urgently needed. We encour-
age the pharmaceutical industry and the research
community to redouble their efforts.

NOTES

1. Tri-Quarterly 5, (Winter, 1981) pp. 270-271.
Cited in Hamilton, 1982, p. 370.

2. In light of subsequent studies indicating that pa-
tients with rapid cycles ofien do not respond to
prophylactic lithium, it is interesting that the ini-
tial report ofprophylactic efficacy was in a rapidly
cycling patient,

3, This complex actuarial study examined increas-
ingly aggressive maintenance strategies. In addi-
tion to the most aggressive—starting patients on
maintenance lithium after the first episode (an
average of 5 years on lithium required to prevent
another episode)—the second most aggressive
was waiting for the second episodeto start mainte-
nance lithium, and the third was to not start main-

tenance lithium unless the patient experienced a
second episode within 2 years. “Patients who do
not believe it would be worth 5 yearson lithium to
avoid one episode but believe it would be worth 2
years should choose one of these two ‘wait-and-
see’ strategies,” according to the authors,

4. The majority of patients in this study (21 of 37)
were placed on maintenance lithium after their
first manic episode. Of those who discontinued the
drug during the 18-month follow-up period, 92
percent relapsed, compared with a 37 percent re-
lapse rate among those whostayed onlithium (p<
0.001). As noted in Chapter 8, bipolar illness with
a very early onset (adolescence) appears to have an
unusually high degree of genetic loading,a factor
that may predict both greater morbidity and re-
sponsivenessto lithium prophylaxis.

5, In assessing the proportion of patients who were
maintained on lithium after discharge, Mander
(1986) did not differentiate between continuation
treatment (up to 1 year) and true prophylaxis (be-
yond | year).

6, The “desirable” lithium level cited in the Physi-
cian's Desk Reference and package inserts (0.6 to
1.2) is based on earlier literature.

7. Inthe Coppenetal. (1983) study, the independent
variable was the lithium blood level during the
trial rather than assignmentto one or the other of
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10.

li.

12.

3.

LS.

the two dose-reduction groups. This leaves open
the possibility of an uncontrolled variable. For
example, patients who are feeling well over some
time may reduce their dose on their own, contrib-
uting to the association between lower plasma
level and favorable course.

. Cooper etal., 1973; Perry et al., 1982; Zetinetal.,
1986; Lobeck et al., 1987; Rosenberg et al., 1987;
Karki et al., 1987.

. Since some patients may develop tolerance to
beta-blockers after prolonged use, Schou and Ves-
tergaard (1987) suggest that their use be on an as
needed basis, such as before a social occasion or

public appearance. Atenolol, which has a long
half-life, can be administered once a day, although
its usefulness may thereby be limited for patients
whoare instructed to take it as needed.

Thiazides can be used with caution, however.
Himmelhoch and colleagues (1977) offered rough
guidelines for the combined use of lithium and
thiazide diuretics: 500 mg of chlorothiazide pro-
duces approximately a 50 percent increase in
lithium levels, and 1 g produces a 70 percent in-
crease. To initiate this combined regimen, the
lithium dose should be cutin half, then a low dose
(250 mg)of chlorothiazide given. Gradually, both
drugs should be increased, with frequent monitor-
ing of the lithium level, electrolytes, and urine
output.
The association between low folate levels and af-

fective morbidity was not replicated in a later
study involving a small numberofpatients (Stern
et al., 1988), and the issue remains unresolved,
Compared to carbamazepine, another anticonvul-
sant, valproic acid, may produce fewer CNS
effects when combined with lithium (Calabrese
and Delucchi, 1989).
A breakthrough depression may result from a drop
in the lithium level 10 to 14 days earlier, In other
words, the lag in onsetofefficacy seemsalso to be
mirrored by a lag in offset of the beneficial clinical
effect.

. Data on the lithium clinics were drawn from the

survey conducted by Gitlin and Jamison (1984).
Data reviewed in Chapter 22 (Joffe et al., 1988)
indicate that T, is more effective than T,, in poten-
tiating antidepressant response to a tricyclic.
Whetherthis also applies to the use of thyroid in
patients on lithium is not known.T, has the disad-
vantage of confounding the plasma monitoring of
thyroid hormonelevel.

. Carbamazepine can complicate ECT treatment by
raising the seizure threshold.

. See reviews by Amdisen and Schou, 1980; Grofet
al., 1979b; Coppen et al., 1983; Cooper, 1987.

. For example, a patient who was flying from the
east coast of the United States to Europe would
take medications 3 hours earlier on the day before
and the day of departure (i.e., the dose schedule
would be moved up 3 hours to split the difference
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between the time in the eastern United States and

western Europe). Once in Europe, the dose timing
would be according to local time,
For a discussion of conflicting opinions on this
subject, see Targum et al., 1979; Brockington et
al., 1982; Oates, 1986; Stewart, 1988,

This was an open prospective study with a sample
that was not randomly selected.
Amongthealternativesto lithium for patients with
rapid cycles is magnesium aspartate, a treatment
studied as early as 1932 (Mestrallet and Larrivé,
1932).

The Physician's Desk Reference and package
insert warnings aboutthe risk of carbamazepine-
induced bone marrow suppression were apparent-
ly based on earlier literature, in which car-
bamazepine was administered in combination
with other anticonvulsant drugs.
Figure 24-3, from the 1967 Baastrup and Schou
study, provides both an excellentillustration of the
variability of the natural course ofthe illness and a
dramatic demonstrationof lithtum’s efficacy. It is
reproduced in Chapter 24 because we findit useful
as part of one important component of psycho-
therapy in teaching patients about the illness and
its treatment.

. Baastrupetal., 1970; Coppen etal., 1973; Prien et
al., 1973a; Prien et al., 1973b.
In the first double-blind lithium—placebo discon-
tinuation study, Baastrup and colleagues (1970)
reported that 12 of 22 bipolar patients relapsed (6
manic, 5 depressive, | mixed state) within 5
months when switched from lithium to placebo,
None of the 28 bipolar patients maintained on
lithium relapsed within that time. In the double-
blind prospective trial by Coppen and co-workers
(1973), the mean “affective morbidity” was vir-
tually the same for mania and depression. Cundall
and associates (1972) studiedlithium prophylaxis
in a crossover design with 12 patients already sta-
bilized on lithium. The predominance of manic
episodes during placebo treatment, especially in
contrast to the low incidence on lithium, suggests
a greater antimanic than antidepressive effect for
lithium,

Prien and co-workers (1973a) reported a study
of 205 patients hospitalized for mania, then ran-
domly assigned to either lithium treatment or a
placebo for 2 years after discharge. The overall
incidence ofsevere relapses was reduced byhalfin
the lithium group, compared with no reduction in
the placebo group (p < 0.001), a difference pri-
marily due to the impact oflithium on manic epi-
sodes. The proportion ofpatients with depressive
relapses was reduced from 16 percentbeforetreat-
ment to 8 percent after lithium treatment. For pa-
tients on placebo, comparable figures were 13 and
11 percent, but the lithium—placebo difference
was not significant given the low numbers in-
volved. The relatively low number of depressive
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relapses is probably an artifact, resulting from a
large number of dropouts in both groupsafter their
first manic relapse. Thus, lithium’s relative
efficacy in preventing depression and mania can-
not be determined. Nonetheless, the study is fre-
quently cited as evidence that lithium more effec-
tively prevents mania than depression, although
the investigators themselves made no such claim
and, in fact, have pointed outthat the large differ-
ence in the distribution of manic and depressive
relapses makes any such comparisons meaning-
less. This same group (Prien et al., 1973b) also
reported on a somewhat smaller number of pa-
tients with bipolar illness hospitalized for depres-
sion and randomly assigned at discharge to
placebo, lithium, or imipramine. During the
2-year follow-up, the placebo vs lithium differ-
ence in manic episodes was 21 (from 33 percentto
12 percent) compared to 43 for depressive epi-
sodes (from 55 percent to 12 percent), This indi-
cates that lithium prevented the recurrence of de-
pressive episodesat least as well as it prevented
manic ones.

Fieve and colleagues (1976) studied 35 bipolar-
I patients randomly assigned to either lithium or
placebo and followed for periods ranging from
2'/2to4'/2 years. The placebo—lithium difference
appearedto be greater for manic episodes (from 94
percentto 59 percent) than for depressive episodes
(from 44 percent to 29 percent). As with the study
by Prien and colleagues, the most interesting as-
pect of these datais the relatively low numberof
depressive relapses in both groups, probably re-
fleeting dropouts resulting from manic episodesin
both group. The mean number of depressive epi-
sodes per year amonglithium-treated patients was
one fourth that of the placebo-treated patients (p<
0.01), but unfortunately the authors do not present
comparable data for manic episodes. Thus, this
study does not clarify whether lithium is more
effective prophylactically against mania or de-
pression. In a related study from the same group,
Dunner and colleagues (1976a) reported on 40
bipolar-[ patients followed in an outpatientclinic,
16 of whom received maintenancelithium and 24

placebo. Although lithium did not appear to re-
duce the total number of depressive episodes,
there was a threefold reduction in hospitalization
for depression. The depression-related dropout
rate was three times higher in the placebo group
than in the lithium group, again an indication of
considerable lithium protection against the more
serious forms of depression.

In a 2-year prospective double-blind study of38
lithium-treated bipolar patients, Quitkin and co-
workers (1981a) found that of the 21 percent who
relapsed onlithium, half were depressive and half
manic. Prien and associates (1984) also noted a
similar rate of depressive and manic relapses in 42
lithium-treated bipolar patients over a | to 2 year
follow-up period.
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Some patients experience activation on lithium.
The reasons for these individual differences have
not been clarified.

Hewick et al., 1977; Fann and Wheless, 1977;
Roose et al., 1979; Murray et al., 1983,
Hartigan, 1963; Baastrup and Schou. 1967; Poole
etal., 1978; Angst et al., 1970.
Coppen etal., 1976; Kane etal., 1982; Glenetal.,
1981, 1984.

The literature on the efficacy of lithium pro-
phylaxis in schizoaffective disorder suffers from a
dearth of placebo-controlled studies. This is un-
derstandable when one considers that the focus on

this diagnostic group is relatively recent, coming
after the efficacy of lithium is well established.
Thus, ethical considerations mitigate against
placebo-controlled trials even for a diagnostic
group for which baseline rates of relapse (i.e., on
placebo) are not established.
These points are well-expressed in letters written
in response to the Lancet editorial of February 21,
1987; note especially Schou’s response.
The U.S. increase occurred especially among the
young. Dickson and Kendell noted that their 1981
patients were youngerthan those in 1970.
Only a minority of Dickson and Kendell's patients
were taking lithium before admission (22 percent
in 1970 and 1971 vs 35 percent in 1980 and 1981).
The median length of stay for the patients pre-
viously on lithium was only half as long as that
for the patients not treated with it. The authors
cite this as “no difference” even though the small
numbers preclude meaningful statistical evalu-
ation,

Asnoted earlier, bipolar patients with mixed states
are more likely to be on antidepressants and to be
abusing illicit drugs or alcohol, all factors that
would compromise their response to prophylactic
lithium,

Stancer et al., 1970; Dunner and Fieve, 1974;
Prien et al., 1974; Kukopulos et al., 1980; Misra
and Burns, 1977,
Prien et al., 1974; Dunner and Fieve, 1974; Abou-

Saleh and Coppen, 1986; Page et al., 1987.
Stallone et al., 1973; Mendlewicz et al., 1972b,
1973; Grof et al., 1979b; Mendlewicz, 1982; Maj
et al,, 1984; Smeraldi et al., 1984; Abou-Saleh

and Coppen, 1986.
Several excellent comprehensive reviews of
lithium side effects are available, including those
of Reisberg and Gershon, 1979; Johnson, 1980;
Vestergaard et al., 1980; Jefferson and Greist,
1977, 1987.

These averages include only data from patients on
lithium alone. Thus, Bone and co-workers (1980)
and Lyskowski and colleagues (1982) report sig-
nificantly higher rates of various side effects in
patients on combinationsoflithium and other psy-
chotropic agents than on lithium alone, although
this was not confirmed by Duncavage and assaci-
ates (1983).
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Roose et al., 1979; Vestergaard and Schou, 1984:
Hardy et al., 1987; Shulmanet al., 1987.
In the Maarbjerg et al. study, the incidence of
lithium-induced hypothyroidism wascalculated at
two per hundred years of lithium exposure, a fig-
ure similar to that of Smigan et al., 1984.
The reversibility of the effect of lithium on the
urine concentrating ability may be explained by
the fact that this effectis partly caused by the ion’s
interference with antidiuretic hormone.

Hansen et al., 1977, 1979: Hestbech et al., 1977;
Aurell et al., 1981; Thysell et al., 1981,

. Because the direct measurement ofGFR requires a
24-hour urine collection, attempts have been made
to estimate changes in GFR by changes in blood
levels of creatinine or more recently B,-
microglobulin, Although the former does not cor-
relate with GFR, the latter does (Viberti et al.,
1981; Samiy and Rosnick, 1987),
Bendz, 1983, 1985; Smigan, et al., 1984;
Jorgensen et al., 1984; Johnson et al., 1984; Tyrer
et al., 1983; Boton et al,, 1987; Mellerup et al.,
1987; Gelenberg et al., 1987; Schou et al., 1989;
Santella et al., 1988; Conte et al,, 1989.
As Masterson and colleagues (1988) pointed out,
these clinics keep patients maintained at modest
blood lithium levels, Once a day dosing may not
be as benign when higher blood levels are
maintained.

The cohort study of Schou and colleagues covered
4,900-patient years, Of the 24 instancesoflithium
intoxication recorded, 15 were due to deliberate

overdose (suicide attempts). The authors note that
“in no instance did lithium intoxication develop as
a consequence of gradually deteriorating kidney
function,”

In adolescents and young adults, particularly
males engaged in competitive sports, the del-
eterious effects oflithium on muscle coordination

can contribute to compliance problems. To pre-
vent this, the lithium dose should be reducedto the

minimum necessary to control the illness.
The general issue of tardive dyskinesia in manic-
depressiveillness, its relationship to other signs of
CNS dysfunction, and its relevance to course are
discussed in Chapter 18.
See, for example, Donaldson and Cunningham,
1983; Johnson, 1984; Schou, 1984; Sansone and
Ziegler, 1985.
These issues have been reviewed by Shaw et al.
1986, 1987; Ananth et al., 1987; Jefferson et al.,
1987; and Judd et al., 1987.

. See, forexample, Schou et al., 1968b; Judd etal.,
1977b; Karniol et al., 1978; Judd, 1979; Kropf
and Miiller-Oerlinghausen, 1979; Weingartner et
al., 1983a,b, 1985; Glue et al., 1987.
Those reporting detrimental effects of lithium on
cognitive abilities and speed of performance in-
clude, among others, Demers and Heninger,
1971; Reus et al., 1979b; Lund et al., 1982; Pons
et al., 1985; Shaw et al., 1986, 1987. Addi-
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tionally, Aminoff et al., (1974) foundthatlithium
caused areversible deterioration in cognitive func-
tioning in patients with Huntington’s disease, The
degree of cognitive impairment was not correlated
with the degree of dementia in these patients.

Studies reporting no significant effectof lithium
on memory or other cognitive abilities include, for
example, Telford and Worrall, 1978; Kjellman et
al., 1980; Ghadirian et al., 1983; Engelsmann et
al., 1988. A comparison of manic-depressive pa-
tients (who were medication free, lithium treated.
or carbamazepine treated) with normal controls
found no differences among groups on tests of
attention, concentration, visuomotor function, or

memory (Joffe et al., 1988b).
In addition to the review by Albrecht and Miiller-
Oerlinghausen (1980), other excellent reviews of
cardiac effects include those by Jefferson and Gre-
ist (1977), Tilkian and colleagues (1976), and
Mitchell and MacKenzie (1982),
In the Norton and Whalley study (1984) there was
a relationship between prelithium signs of physi-
cal illness and later death on lithium. Thus,
of the 14 patients who died of cardiovascular dis-
ease, 9 had clinical abnormalities attributable to
cardiovascular disease before they began tak-
ing lithium, and 6 had multiple signs or symp-
toms.

. Stancer and Forbath (1989) studied 19 patients
who had been onlithium for more than 10 years.
They found 8 (42 percent) with elevated para-
thyroid hormone levels, 3 of whom had clinical
signs of hyperparathyroidism, including de-
generative spine disease, osteoporosis, and hyper-
tension/cardiomegaly.
Notwithstanding imperfections in its study, this
group's work merits attention, particularly in light
of its interesting subclassification of patients by
different illness courses. Since the DMI sequence
is relatively infrequent, the tendency for tricyclics
to worsenthe courseofillness in such patients may
simply have gone unnoticed by others with smaller
patient samples. An additional factor is probably
relevant to American clinicians in particular.
Shorter follow-up periods and higherdropoutrates
(in part, a product of the mobility of the popula-
tion) decrease the likelihood of any individual
clinician or group detecting the longer-term
effects of treatment interventions, As reported by
Kukopulos, someofthe patients in the depression-
mania-interval group went on to become continu-
ously cycling.
Bunney et al., 1968; Goodwin et al., 1969;
Baastrup et al., 1970; Small et al., 1971; Lapierre
et al., 1980; Klein et al., 1981; Margo and
McMahon, 1982; Christodoulou and Lykouras,
1982.

Puzynski and Klosiewicz, 1984; Vencovskyetal.,
1984: Prasad, 1984; Brennan et al., 1984;
McElroy et al., 1988; Hayes, 1989; Calabrese and
Delucehi, 1989.

Alkermes, Ex. 1065



89 of 89 Alkermes, Ex. 1065

724 TREATMENT

60. An open study of clonazepam prophylaxis in five 61. Among the antidepressants, only imipramine and
lithium-refractory bipolar patients (Aronson etal., amitriptyline have been evaluated in controlled
1989) was quite discouraging. All of the patients studies of prophylaxis. However, open studies and
relapsed quickly when switched to clonazepam. clinical experience suggest that the MAOIs also
However, the report of Sacks (1989) is more have prophylactic efficacy in recurrent unipolar
encouraging. depression.
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