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Medical Treatment

of Manic Episodes

No one predicts how long it will be before the drugs take hold & lRobert 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 has little time

to ponder available choices. Which drugs are best

for this patient in this situation? Should the pa-

tient be hospitalized? Should electroconvulsive

therapy he used? Each decision calls for balanc-

ing the ravages of the illness against the conse-

quences of intewention—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 of clinical manage-

ment, an approach to treatment drawn front 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.

We are convinced that medical management is

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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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 hypornanic pa-

tients inevitably progress to mania. The Line be-

tween normal exuberance and clinical hypornania
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 lohn Cade (1949), whose post-World War II

experiments with guinea pigs signaled a revolu-

tion in the treatment of manic-depressive illness.

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.

Chlorproinazine, the prototypical antipsycho-

tit: medication for controlling the symptoms of

schizophrenia, was first 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 I-lanrahan, 1954). Since

lithiurn was still essentially unknown at that

time, particularly to American psychiatrists,

chlorpromazine quickly became the treatment

of choice for acute mania. Haloperidol, a butyro-

pbenone that also controls psychotic symptoms,
was introduced in 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 l9'i'0s (0l<uIna et al.,

19?3). 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 .3

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 syrnptoms, 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 symptoms is their nature and

severity. Mild manic symptoms {hypomania or

stage-I mania) usually respond well to lithium

alone. Restoring a nonnal sleep 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, thic-

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 die 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,3 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 own clini-

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 carbarnazepine

calm the patient with a minimum of sedation and

nonspecific tranquilization. These drugs are also

superior because they are less likely to be associ-

ated with posrrnania depressions and, even more

important, carry no appreciable risk of tardive
dysldnesia.

The proper role of the anticonvulsants in treat-

ing acute rnania has not yet been fully estab-

lished. As reviewed later, carbarnazepine is

clearly effective, even when used alone (although

in most trials it was given in combination with

lithium or neuroleptics). Existing data suggest

that carbarnazepine 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 respond to lithium or

cannot tolerate it.5 Thus, carbamazepine is the

treatment of choice for managing acute mania in

patients with a history of lithium-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 (Secunda et 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 of its seda-

tive profile and safety, can be an important ad-

junct in the initial treatment of mania.“

Setting

The treatment setting also influences the choice

ofdrugs or electroconvulsive therapy {E'.CT). Ma-

nia subsides more gradually with lithium than

with neuroleptics, the anticonvulsants, or ECT-

This lithium lag, 7 to 12 days when the mania is

moderate to severe, might be tolerable in a well-

staffed inpatient research unit, but very rapid con-

trol of symptoms has priority in most settings and

is clearly a necessity in some, such as an emer-

gency room without a closed psychiatric unit for

backup? In these settings, neuroleptics andfor

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.3 Although we are

concerned here with the short-term use of drugs in

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 always be 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 of lithium and its effect on

organ systems are fully reviewed in Chapter 23.)

Impaired kidney function is a relative contrain-
dication for lithium treatment because lithium 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 precludes its use.

Cardiac disease is another important con-

sideration in treating mania. By virtue of its 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 (lefferson et al., 1937).

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

neuroleptics in this situation. (For comprehensive
reviews of the cardiac effects of lithium, see Al-

brecht and Miiller-Oerlinghausen, 1930; 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

Alkermes, Ex. 1065
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Hypomanla

{Stage - I or - ll Mania)

Lithium Lithium
[+ Clonazepam

for sleep}

or

tialproate 3

Carbarnazepino a
. . ‘J’ a

Lithium + Clonazepam

Mania

(Stage - II or - III}
Lithium

{+ Clonazaparn
1-or sleep)

Lithium + Neuroloptic

\ Em/
Figure 21-1. A treatment decision tree for mania. “The anticonvulsants are more likely to be indicated when there

3

OF

Carbarnazepineor

Lm-Hum + Valproata 3

Clonazepam 3

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 not the neuroleptics are con-

traindicated fot 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 Pa.rkinsor1‘s

disease, an effect that is not surprising, since

lithium decreases dopamine synthesis in the brain

(see Chapter 13) (Malteeva et al., 19'?4).‘—" Car-

bamazepine, which does not markedly affect the

6of89

dopamine system, is preferable to neuroleptics in

managing the mania that can emerge when par-

kinsonian patients are treated with 1.-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 effect is

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-

biljty associated with multiple sclerosis without

Alkermes, Ex. 1065
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Table 21 -1. Relative Contraindications
tor Anlimanio Dmgs 

Lithium

Usually contraindicated:
Renal lunclion impairment
Acute myocardial infarction
Myaslhenia gravis
Pregnancy - 15‘ trimester
Breast feeding
Cornprornised fluid or salt balance

Use with close medical supervision, including limited
dosage:
other cardiac pathology
Parltinson’s disease

Pregnancy - 2"“ or 3“-1 trimester
Delivery
Epilepsy
Thyroid disorders

Use with caution. including limited dosage:
Cerebellar disorders
Dementia
other CNS disorders
Diabetes mellitus
Ulcerative colitis
Psoriasis
Senlle cataracts

Osteoporosis
Certain drugs (see text}

NELIIOIEFIHCS

Myocardial intarction
F'arklnson’s disease
compromised liver function
Porphyria
Hypolenslon
Tardive clyskinesia

Carbantazeplne

Compromised liver tunction
Porphyria
Hematopoietic system abnormality
A-V block

CIDHBZEIJEI11

Neurological disorders altecting balance
CNS depression

A previous history of allergic reaction to any antirnanic drug
would be a contraindication lot that particular drug.

aggravating the neurological disorder (see, e.g.,

Kemp et al., 1977), although such patients may
have a lower threshold for some of lithium's side

effects in the CNS.

Other medical conditions also may be affected

by drug treatments for mania. Neurolcptics and

perhaps carbamazepine should be ruled out for

7of89

607

patients with compromised liver function and

porphyria, for example. Carbamazepine and the

new atypical ncurolcptic, 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., Mcllerup et al.,

1933}.

Thyroid disease can be aggravated by the

chronic use of lithium, but in the relatively brief

acute treatment phase, the administration of thy-

roid horrnone 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

lithiurn—neuroIeptic combination until after her

hypothyroidism was corrected (Balldin ct al.,

1937). Similarly, postpartum mania may be asso-

ciated with poor lithium response (Targurn et at . ,

19'?9], 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 carbantazepine, 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, occur at 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 die first

trimester whenever possible. Mild manic epi-

sodes during pregnancy should probably be man-

aged without drugs, but it 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 sieep deprivation, and suicide)

could pose a greater risk to the fetus than the side
effects of lithium. The risk—bencfit considera-

tions for the use of lithium during pregnancy are

thoroughly reviewed in Chapter 23. Clorlazcparn

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 special risk 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 concurrent use of lithium 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.,

198?). The thiazide drugs are more problematic,

since they decrease tubular reabsorption of so-

dium and indirectly increase lithium 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 blood level.

Other medical drugs with potential lithium in-

teractions include anti-inflammatory agents, such

as indomethacin and phenylbutazone, which in-

crease lithium levels [Reirnann et 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

(Chambers et 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, I987; Meijer et

al., 1984]. Among the other drugs that should be

used cautiously with carbamazepine for this same

reason are verapamil, isoniazid, diltiazem. and

erythromycin and related antibiotics (Berrettini,

1986; Sovner. 1983). By contrast, other drugs-
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phenobarbital, prirnidone, and pl1enytoih—can

decrease carbamazepine blood levels, presum-
ably by inducing hepatic metabolism (Post et al.,
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-

hamazepine does not appear to alter lithium
levels. Additive CNS effects, 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., I984).

Determining Medication Dosage

Neurolepties

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 dose is

feasible if the patient is carefully monitored for

early signs of improvement and takes lithium

along with the neuroleptic. Chlorprornazine

doses averaged more than 1 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.
I-laloperidol is 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. '9 The need for such high

doses of neuroleptics should be reevaluated con-

tinually throughout trean-nent of the acute manic

episode. To minimize the possibility ofneurotox-

icity, extrapyramidal side effects, or postrnania

depression, dosage should be reduced as soon as

manic symptoms begin to subside.

Alkermes, Ex. 1065



9 of 89 Alkermes, Ex. 1065

MEDICAL TREATMENT OF MANIC EPISODES

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 plasma is readily determined, and dos-

age requirements have been studied extensively.

In managing acute mania with lithium alone, it is

best to use a dosage schedule that produces the

highest plasma level consistent with acceptable

side effects. These blood levels usually are higher

than those considered necessary or safe for main-

tenance therapy. The doselblood level relation-

ship is influenced by the individual’s sex. age,

weight (especially muscle mass), salt intake,

amount of sweat, intrinsic renal clearance capaci-

ty for lithium, and, as noted, other medications.

A relatively higher dose!blood level ratio is asso-

ciated with being younger, male, and heavier and

having a higher salt 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; Alrny

and Taylor, 1973). In practice, more lithium is

needed to achieve a given blood level during ma-

nia than during euthymia or depression (Goodwin

et al., 1969; Serry, 1969; Kukopulos et al.,

1935). 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 the clinical state is

changing, especially from mania to euthyrnia or

depression.

To predict dosage requirements, some inves-

tigators recommend a test dose of lithium fol-
lowed 24 hours later by 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 vaiue in treating acute

mania is limited by the state-dependent kinetics

of lithium. Errors in the predicted dose may, for

example, be due to changes in 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 plasma level of lithium 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

plasma lithium 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 mliqfljter require considerable care

to avoid toxicity. Indeed, an increase in the

RBC!plasma lithium ratio often precedes the de-

velopment of neurotoxicity (see, e. g., Dunner et

al., l9Tr'8; Carroll and Feinberg, I977). 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 more difficult 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 blood level quickly

and to speed therapeutic onset. The value of this

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 plasma levels are high. In one study,

CSF lithium levels increased 50 percent, on aver-

age, from the first to the third week on a constant

lithium dose (Rey et al., 1979).

Lithium Plus Neuroteprics

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
l9?4. 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 . 13 This liter-

ature suggests that the risk of neurotoxicity is

associated with pre-existing encephalopathy and

high dose levels, especially of the neuroleptics. *3

Thus neuroleptics should be used in substantially

lower dosages when combined with lithium than
when used alone. We also recommend that the

lithium level be kept below 1.0 mfiqlliter, in part

because neuroleptics increase the RBC!plasma

lithium ratio (Von Knorring et al., 1982). Al-

though lithium and neuroleptics generally can be

combined safely and effectively when done in

this way, it is importantto monitor CNS function

and, in hospital settings, to alert the staff to watch

for symptoms of 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).

Carbarmtzepine and ‘Vaipraate

When carbamazepine is used alone. the starting

dose is usually 200 to 400 mg, which is increased
to the 800 to 1,000 mg range during the first

week. Further increases (up to about 1,600 mg)

are appropriate if no response is evident after the
first 2 weeks and if not limited by unacceptable

side effects. The blood level generally should be

between 6 and 12 nglml. When carbamazepine is
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combined with lithium or neuroleptics, the close

and target blood level are typically somewhat

lower. Over time, carbamazepine can induce its

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 dosage is built up slowly in the first

phase of prophylactic treatment. These early side
cffects—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 produces side effects about as

frequently as lithium and less often than neu-

roleptics. Skin rashes of varying degrees of sever-

ity are a frequent problem (It) 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 discontinued if the white count

drops below 3,000 or if the patient shows clinical

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

mglday in divided closes, with peak doses rang-

ing from 750 to 3,000 mgfday, corresponding to
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blood levels between 50 and 100 tug.-’ml (with a

median of about 75 pgfml). 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 levels should be monitored

closely and dosages may need to be adjusted,

since there are complex metabolic interactions

between the two drugs.

Clanazepam

Clonazeparn has become popular among some

clinicians for the rapidly, albeit perhaps non-

specific, control of manic symptoms because it is

relatively safe and easy to use (e.g. , it requires no
blood monitoring) (Santos and Morton, 198?). 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-dependent seda-

tive and related dissociative reactions may pre-

sent problems. such as in 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, and its effects are additive.

Other sedative benzodiazepiues, such as loraze-

pain, are also used for mania.

Strategies for Drug Treatment
of Severe Mania

In the first few days of treating moderately severe

to severe mama (stages H or III), the three choices

are neuroleptics, carbarnazepine, or clonazepam.

Of the 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, at-
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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

nonresponclers, is now being seriously con-

sidered as a first-choice alternative to neuroIep-

tics as an adjunct to lithium. If additional studies

continue to show that carbaniazepine is at least as

effective as neuroleptics without the same poten-

tial for tardive dysltinesia, postrnania 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
ECT is 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, 1939). 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 ECT is

to be used. lithium should not be administered

simultaneousiy (even in reduced doses) because

neurotoxic complications have been reported to

occur with this combination (see, e.g., Small,
1980; Rudorfer and Linnoila. 1986). Some clini-

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 commitment is

often necessary. In some states, such legal pro-
cedures can be difficult and cumbersome. and

commitment can result in stigmatization and loss

of some legal rights for the patient. On the other

hand, to acquiesce to the patient’s refusal is to

court disaster. A possible humane alternative to

this no-win dilemma may be to obtain consent in

advance, an application of the so-called Odysseus

principle discussed in Chapter 24.

The hospital treatment of mania often requires

decisions conceming the use of seclusion rooms

and physical restraints. Seclusion substantially

reduces the level of 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 malpractice litigation.

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—a prediction

based on biological models of kindling and sensi-

tization (see Chapters 16 and 20). Added to the

already well-recognized psychological and 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 on a still developing nervous system (Ryan et

a1., 1987). Despite the severity of their symp-

toms. manic children and adolescents generally

respond to lithiurn as well as do adults (see, c. 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., 1983), 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 well to

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 disorder is more like-

ly to involve mixed states and rapid cycling (Ryan

and Puig-Antich, I987), 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 somewhat higher in children than in adults,

presumably due to the greater capacity of the

young kidney to clear lithium (Weller et a].,

1986). For the acute treatment of mania in chil-

dren, side effect considerations appear similar to

those in adults. although some investigators 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

As detailed 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). If the identified primary factor cannot
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be corrected, pharmacological treatment of the

manic symptoms is appropriate.

When using antirnanic agents in an elderly pa-

tient, other medical problems and possible inter-

actions with other drugs must be considered

(Sargenti et al., 1933). 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 pharrnacodynamic 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, 19T:'). This possibility must be kept in

mind to avoid mistaking neurotoxic symptoms

for the normal deficits 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 ciinical trials of lithium. re-

searchers did not define their diagnostic criteria

for mania. notably failing to differentiate manic

and schiaoaffective 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 of patients‘ 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 scbizoaffective

states did not appear to 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 week of starting lithium. Wrhen the results

ofthese 10 early studies are combined, 334 of413

patients (81 percent) showed lessened mania dur-

ing acute lithium treatment (Goodwin and Ebert,

l9T3). This improvement did not necessarily

mean complete remission, nor is it clear how

much time it took for a full response to occur. '5

More recent open studies of lithium appear to
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demonstrate its efficacy for mania in children.

For example, Varanka and colleagues (1988), in

a careful open study of 10 manic prepuberta] chil-
dren between the ages of 6 and 12, found that all

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 symptoms that responded to
lithium in about the same amount of time as did

the mood symptoms.

Controlled Studies

The first controlled trial of lithium in mania {Ta-

ble 21-2) was done in Denmark by Mogens Schou

and colleagues in 1954. Almost a decade later, in

1963, Maggs, working in England, did a double-
blind evaluation of lithium‘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—workers at the National Institute of Mental

Health (NIMH), offered longitudinal double-

blind data on two patients. demonstrating the sen-

sitivity of manic symptoms to temporary with-

drawal of lithium medication. The NIMH group

extended its study to 30 manic-depressive pa-
tients, of whom 12 were manic (Goodwin et al.,

1969). A fourth study, by Stokes and his associ-

ates at the New York University and Cornell Uni-

versity Medical Colleges (1971), used a double-

blind design with alternating 7 to 10 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 response rate in the 1 16 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 produce clinical changes, usually requir-

ing a 2 week trial to reach maximum therapeutic

effect. Second, although the diagnostic criteria

used in these studies are not necessarily compar-

able to DSM-D], the lithium responders tended to

be classic bipolar patients (manic phase}, often in
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Tabie 21 -2. Lithium In Mania: Placebo—Control|ed Studios

Response
Study Method N Rate ".4. Comments Assessment

Schou ei al., 1954 Random 30 typical so 40% delinile Global
crossover“ 50% probable impression

8 atypical 62 25% definite
37% probable

Maggs, 1963 Random 28 Lithium superior Wittenborn
crossover to placebo scale

Goodwin et al.. 1969 Nonrandom 12 75 67% complete Modilied Eunney-
crossover 8°/: partial Hamburg scale

Stokes et al.. 19?1 Nonrandorn 38 75'” 40% improved Quantification of
crossover on placebo nurses’ observations

Overall Response

3 Not all cases included
'’ Fieters to numbers of episodes

73%

This table was originally produced by Goodwin E Zis. 19?'9, and reproduced by Tyrer, 1955.

stage I or II of mania, and nonresponders tended

to be schizoaffective or in stage-HI mania.

Once it had been unequivocally demonstrated

that lithium did have antirnanic activity, other

questions could be asked: How does lithium alone

compare with neuroleptics (major tranquilizers,
antipsychotics)? Do the relative merits of these

drugs differ with various manic symptom pat-

terns? What sort 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 of clinical 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 of clinical presentations

of mania in these age groups, as noted in Chapter

8. The reports of patients whose symptoms fit or

approximate DSM—lII criteria for rnania” sug-

gest that the efficacy of lithium is comparable to

that reported for the treatment of mania in

aciults,” 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 (1938) found that, when symptoms began

after puberty, the rate of response to lithium was

twice as great as when they began before puberty.

Only 40 percent of bipolar adolescents with very
early onset of symptoms responded to lithium,

whereas 80 percent of those whose symptoms

began in adolescence responded (p < 0.02).”

Strober’s group studied 50 adolescents with

bipolar! disorder who were treated with lithium

and, as needed, neuroleptics and carbamaze-

pine?“

. . . the poor lithium response in these pnobands is 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 group is 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 a1., 1938. p. 265)

High-Potency vs Low-Potency Neuroleptics

In one of the few studies that directly compared

the butyrophenone haloperidol with chlorproma-
zinc under controlled conditions, Entwistle and

colleagues (1962) noted that uanquilization was

achieved more rapidly with haloperidol. requir-

ing an average of 4 days for full effect, and that
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hyperactivity could be controlled even more

rapidly, within 2 or 3 days. The more recent liter-

ature is reflected by the study of Janicak and col-

leagues (1 98821), 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 different for

the two drugs (extcapyramidal symptoms were

significantly greater in the thiothixene group).

Clozapine. a high—potency neuroleptic with a low

incidence of extrapyramidal side effects, has not

yet been fully evaluated in manic patients, but

shows promise, perhaps especially for schiz-

omanic patients?‘

Lithium vs Neuroleptics I
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-

provement or remission in about two thirds of the

patients in these comparison trials. These find-

ings are in good agreement with the results of

controlled studies of lithium alone and of open or

single-blind studies. Furthermore, with the ex-

ception of the study conducted by the Veterans’

Administration (VA) and NLM}-I (discussed lat-

er), lithium. over time. proved superior to
chlorprornazine in treating acute mania, as

judged by the proportion of patients showing
marked improvement or remission. The evidence

also strongly suggests that lithium 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

psychoniotor 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

haioperidol found that the latter neuroleptic has
the most rapid action (Shopsin et al., 1975a).

The VA-NIMH study (Prien et al. , 1972] war-
rants morc extensive discussion because of its

size—255 newly admitted manic and schizo-

affective patients in 18 VA hospita.ls—and its

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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ti ve patients who completed the 3-week treatment

trials, both the lithium-treated and the chlorpro~

rnazine-treated groups improved significantly on

a wide range of symptoms. However, 33 percent

of the lithium-treated patients dropped out, com-

pared with only 3 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

chlorprornazine-treated patients.

The investigators concluded that chlorprorna-
zine was superior to lithium in the initial treat-

ment of the highly active patients. The neurolep-
tic not only reduced motor activity, 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 dropouts related to lithium than

to chlorpromazine, primarily because lithium did

not make them feel as “sluggish and fatigued.“

Neither discharge rates not 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 of lithium.

The dropout rate in the VA-NIMH study may

reflect limitations in clinical management more

than inherent limitations 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 schizoaffcc-

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-
dcpressive patients do (reviewed by Goodwin and

Ebert, 1973). other investigators failed to find

any difference in lithium response between the

groups (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 of the 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 became available in the United

States, the neuroleptics were the drugs of choice

for treating mania. The willingness of many phy-

sicians to try lithium, in 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.

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

chlorpromazine is probably superior to 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, In a 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 ch]orprorna—
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-Neoroleptic 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 for schizoaffective 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-

peridol and lithium than on haloperidol alone, but
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the addition of lithium was more beneficial for the

affective schiaoaffective 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 ai.. 1980: Morgan. 1972), although at

least one study did not observe this link (Lucas et

al.. 1989}. In their longitudinal study of-$34 bipo-

lar patients over periods averaging I7 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 of the illness. This finding, if validated in

controlled studies, would underline the impor-

tance of limiting the use of neuroleptics in mania.

Such a limitation contrasts with data showing im-

proved long-term course in schizophrenic pa-
tients treated early and consistently with neu-

roleptics (Wyatt et al., 1983).

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.

Carbarnazepine

Carbamazepine, which can prevent or reverse

kindling, is an established treatment for temporal

lobe epilepsy (Penry and Daly. 19':'5), a condition

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

(Okuma er al., 1973) was a nonblind study of 64

acutely manic patients, half of whom were

“markedly” or “somewhat” improved when the

drug was added to the existing treatment regimen,

which often included lithium or neuroleptics.
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Later, Oktlrna and colleagues (1979) conducted a

double-blind comparison of carbamazepine and

chlorpromazine in 63 patients with acute mania.

Marked to moderate improvement was seen in 70

percent of the carbamazepine group and 60 per-

cent of 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 carbarnazepine

alone and placebo. The sample size was increased

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 responded well to carbamazepine in
this trial had previously not responded to lithium,

although these authors did not conduct a direct

comparison with random assignment. Stromgren

and Boiler (1985), in their review of 15 reports of

carbamazepine treatment of 176 manic patients,
note that a “marked or moderate" antirnanic 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 schizomanic patients, with

about two thirds of 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 anticonvu1-

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 for lithium to be
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superior. The lithium effects were more uniform:

ll of the 14 lithium-treated patients showed a

global improvement of two or more points on the

Clinical Global Impressions scale, whereas only

4 of 14 carbamanepine patients showed that level

of response {,0 < 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 Ol<'.uma’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 lithiurn 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 Stoli,

1934; Moller et al., 1939) showed such potentia-
tion, which was reflected in a reduced need for

the neuroleptic after carbamaaepine was added.

The studies of carbamazepine in the treatment of

mania are outlined in Table 21-4. Clinical predic-

tors of the relative antirnanic response to car-

bamazepine and lithium are discussed later.

Valjpmare

Another anticonvulsant drug, valproate, has at-

tracted attention as a potential antimanic agent

because, like carbamazepine, it reduces kindling

and enhances the activity of -y-arninobutyric 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 McE1roy et al., 1987, 1989; Fawcett,

1989). More than halfofthe 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 large com-

munity based open trial (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. l.I1 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 (Ernrich er al., 1980; Brennan et 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 (Mclilroy et al. , 1987), marked or moder-

ate responses among the manic patients (I I of [7,

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 carbarnazepine. Whether val-

proate will be useful in carhamazepine nonre-

sponders or vice versa remains to be seen. So far.

Post and colleagues have reported one patient

with an antimanic response to carbarnazepine but

not to valproate (1984) and one with the opposite

profile (1987). The prophylactic effects of val-

pmate are discussed in Chapter 23. The widely

used anticonvulsant, diphenylhydantoin, which

has been tried as a treatment for mania with only

very scattered responses (1-lirnrnelhoch, personal
communication), has not been studied system-

atically.

Clomrzepam

The benzodiazepine anticonvulsant clonazepam

shows promise 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 clonazepatn requiring less

haloperidol to control agitation.“ The specificity

of the antimanic response to clonazeparn remains

unresolved, although the drug’s sedative effects

undoubtedly contribute to its efficacy.

Lorazeparn

In a related finding, Modell and colleagues

(1985; Modell, 1986) found that parenteral

lorazepam 2 to 4 mg irltramuscularly every 2

hours could be substituted for rteuroleptics as an

adjunct to lithium in the early phase of treating
acute mania. In four cases, doses of It} to 30
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mgfday were used over the first 3 to 5 days to

control manic agitation while lithium was being
given. The response occurred after 1 week, a

period similar to that of lithium-neu1‘oieptic 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-III mania might be

managed effectively without neuroleptic drugs.

Experimental Treatrnents

As noted in Chapters 15 and 17, pathophysiologi-

cal theories of mania have focused primarily
on disturbances in neurotransmitter function,

especially the rnonoamines 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.13

Serotonin-Related Drugs

Methysergide and cinanserin. drugs that block

postsynaptic serotonin receptors, were tried ther-

apeutically to test the old hypothesis that mania

represented serotonin overactivity (Lapin and

Oxenkrug, 1969). Two trials of methysergide
(Dewhmst, 1968; Hiiskovec and Soucek, 1968)

produced clear antirnanic effects, particularly

when given intramuscularly. These results could

not be replicated in three controlled clinical trials

using an oral preparation (Coppen et al.. 1969;
McCabe et 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 clinical trials.

Para-chiorophenylalanine (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.

No further trials 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.. l9'?4-; 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—tryptopl1an.

The limited evidence on fenfluramine is equivo-

cal, but the L-tryptophan results are encouraging.

When oral doses of t 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 linlted to 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).

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

Three have had positive results (Prange et a1.,

1974; Murphy et al., 1974; Chouinard et al.,

1985), and one had negative results (Chambers

and Naylor, 19'.-’8}. Prange and colleagues com-

pared the amino acid to chlorpromazine and

found it “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 1.-tiyptophan

as an adjunct to lithium in the treatment of mania
(Brewexton 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 confounded by the greater, although nonsig—

nificant, doses of neuroleptics in 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.

Cateeholamine-Related Drugs

Pharmacological and biochemical data have

suggested that the manic syndrome reflects in-
creased function of catecholamines, such as nor-

epinephrine and dopamine. ot-Methyt'par'aryro-
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. Two of the 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.
AB/[PT does not differentiate between nor-

epinephrine and dopamine, since the synthesis

of both depends on tyrosine hydroxylase, the

enzyme inhibited by AMPT. The enzyme that

converts dopamine to norepinephrine and exists

only in norepinephrine neurons is dopamine B-

hydroxylase (DBH). Goodwin and Sack (1974),
in a trial of a DBH inhibitor, 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 neuronal stores

of amines (see Chapter 17). was used as an anti-

psychotic before the development of chlor-
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promazine. Bacher and Lewis (1919) and Telner
and colleagues (1936) 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

intramuscularlyl. 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 proprariolol or related drugs that

block the postsynaptic [3-receptor for nor-

epinephrine. Several studies in manic patients

(Von Zerssen, 1976; Vol}; et al., 1972;Mi:il1er et

al., 1919) demonstrated some improvement.

Since one form of the drug, the D-isomer, which

does not block the B-receptor, still had some

clinical effect (Moller et 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 or tranquil-
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.

Clonidine is a drug that reduces the presynaptic

release of norepinephrine by a direct agonist ac-

tion on the inhibitory presynaptic org-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 mgi'day.34 Three
double-blind studies (Giannini et al., 1983, i986;

Janiealt 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.

Catecholnmine 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 methyl-
phenidnre. administered both intravenously (Jan-

owsky et al., l9'.~’3a) and orally (Brown and

Mueller, 1979). These investigators also noted

autimanic effects of oral L-dopa, a catecholanline

precursor, and of apomorpitine. a dopamine-

receptor stimulant.

in a controlled study, Post and co-workers

(19798) noted antimanic effects of low doses of

another dopamine~receptor stimulant, piribedil.

[n a preliminary double—blind controlled study,
however, Smith and colleagues (1980) found

no antimanic effects with bromocriptine, a dopa-

mine agonist with pharmacological effects simi-

lar to those of piribedil.

In 1962, Altimoto, a Japanese investigator,

and his colleagues, reported the antimanic effects

of large doses of the tricyclic antidepressants

inu'prt1mine and amitriptyline. This finding, po-

tentially the most interesting from aclinical 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 of the effect, however, may de-

pend on when in the natural cycle of the 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.

CIiolinergic 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 lanowsky and col-

leagues (l9'r'3b) in eight manic patients, two of

whom also had schizophrenic symptoms. Pre-

treatment with methscopoiarnine, a peripherally

active anticholinergic agent, partially blocked

physostigmine’s peripheral cholinergic effects.

Physostigmine was administered intravenously

(in doses up to 3 mg). Neostigrnine, 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 NLMH Beigel-Murphy mania scale

(1971), diminished after physostigrnine but not

after the active or inactive placebos. A parallel

increase in depression was seen in some patients.

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 about the specificity of its antirnanic action.

Two subsequent studies (Shopsin et al.. 1975b;

Davis et al., 1978) COl1.fl1‘lTl6d the original obser-

vations. Although a research tool of some inter-

est, physostigmine is not likely to become a

clinically useful alternative in the management of
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, which is

in turn the precursor of acetylcholine. Five of the

six improved rapidly, and three of them relapsed

when the preparation was withdrawn. This obser-
vation could he of some clinical relevance, since

no toxic effects were observed, but it 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 Carmen

and Wyatt (1979) to administer synthetic

calcitonin, a peptide hormone that 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,

Hoschl and Kozeny (1989) showed that ve-

rapamil was as effective as neuroleptics alone ora

neuroleptic—lithiurn combination, without pro-

ducing the sedative, hypnotic, or cataleptic

effects associated with neuroleptics. Although an

open study of verapamil was negative (Barton
and Gitlin. 198?) 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

showed significant clinical improvement within

14 days (although three briefly required addition-

a] neuroleptics for extreme agitation), although

the two patients with organic manic syndrome did
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 milestone has been evalu-

ated for antimanic effects. Reasoning from a 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 were later repli-

cated in a well-controlled double-blind, placebo

crossover study of 25 manic patients {Pickar et

al., 1982). Unlike .lanowsl(y’s patients, those in
the two NLMH 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

deineclocycline to inhibit adenylcyclase has led

to the proposal that such drugs, by inhibiting

this postsynaptic second messenger involved in a

variety of neurotransmitter-mediated functions,

might have antirnanic 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

ATPase activity by reducing levels of an endoge-
nous ATPase inhibitor, vanadium, have been re-

ported as successful in mania. Since all of these

repo rts (involving ascorbic acid, methylene blue,

and low vanadium diets) originate from a single
group (Naylor. 1983; Naylor et al., 1988), inde-

pendent replication 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, 198?), 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 l9'.?9

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

I987 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 treatrnent-—'i'8 percent compared

with 62 percent (p -C 0.05).3—" 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). McCahe

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 now turn to the clinical prediction of response

to various antimanic agents, a problem implicit in

the foregoing review of the literature 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 response is the variability

of treatment response in the same patient from

one episode to the next (Stokes et al., I971). This

tendency may reflect the influence of state vari-

ables, such as the severity of the episode or the

point in the natural course of the episode when

treatment is initiated. A second problem, noted in

our earlier discussion of the response to lithium

among patients with pure mania as opposed to

those with schizoaffective mania, is that an ap-

parent differential response may actually reflect a

difference in the time needed to achieve it (see

Goodnick and Meltzer, 1984). A third problem

concerns 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

u'eatn'ient—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 response to 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 of the literature).35 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

antirnanic 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 ol Aniirnanic Response to Lithium

Patient Characteristics Prediction

Demographic
Age None
So: None, but lower compliance rates in males {Chapter 25}
Marital status Not known

Clinical

Diagnosis Some note poorer response ior schizomania. others do
not (Goodniok 8. Meilzer, 1934); slower response in
this group accounts tor the diiierence

Family history Not reported tor antimanic response
Age of onset None
Duration of illness None

Severiiy of mania More severe symptoms predict poorer response
{Prien er al., 1972; Swann e! at. 1986} but time
to response may be important variable

Less likely to respond (Aronoii & Epstein. 1970:
Jones 81 Vl.’rlson.1972l

Poorer response {Swarm at al., 1988; Himmeihoch
et al., 1973a]

Poorer response in one study (Murphy 8. Biegei,

1974} but not another [Swann et at. 1985}
Poor response {Dunner 8. Fieve. 197-1:PosietaI.. 1986c}

Poor response in the iirst week predicts poor outcome
at -3-152 weeks {Swann or al.. 1986}; early dropouts

(due1o personality laciors?) may or may not have
been responsive (Taylor at Abrams, 198113)

Poor response {Hirnme-Ihoch at al.. 19?5a)

"Reactive" mania

Mixed manic and depressive
symptoms

Predorninance oi paranoid over
elated I grandiose symptoms

Rapid cycles
Initial response

Drug abuse
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Table 21-6. Clinical Predictors ol Anilmanic Response to Carbamazepine

Patient Characteristics Prediction

Severity ol mania Responders signilicarltly more i1I

Mixed manic or depressive symptoms Responders tended to be more dysphoric

Rapid cycles Responders had significantly more episodes
in year prior to trial

Family history ol bipolar illness Responders had significantly less lamlly history

From Post at al.. 19B6d

zepine, and perhaps also valproate, may be espe- drugs for uses other than those listed in their oft]-

Ciany useful in patients who have rggponded cial labeling is sometimes acause of concern and
poorly to lithimn confusion. The Federal Food, Drug, and C!C|SIt‘|IZt!lC

Act does not, however, ltrmt a physician 5 use of
an approved drug. The FDA Drug Bulletin
clarifies the issue as follows:

SUMMARY Once a product has been approved for marketing, a phy-

The choice of medical treatment for acute manic '-‘i°l"1:_‘”*:Y P’°5:l:li::;‘$"a'[‘;::5n‘;’IiF $335?‘ jligiilszg. . . or pa ten popu Inc in pr

episodes should be based primarltlyl on the nature ]abe]ing_ Such ..unflPpmved., on more precisely‘ ..m_
and seventy Of the symptoms. L1[l'l1L1l'I'l, the 11105! labeled" uses may be appropriate and rational in certain

specific antimanit: drug, remains the treatment of $3“L"15"1“°5:;a:‘l:‘;v'“:)3;;fl:"e£::;;$3313‘;3:’]l:::’1“i°l'°5e:i°. . . . era E TI [TI ‘

Chance" Becawe sleep depnvfmon can contribute icalgiiteratliiha. _ . . accepted medicalypraiitlce often in-
to the progression of the manic syndrome, it may eludes drug use that is not reflecled in approved dnrg

be wise to use clonazepam, which has sedative ]“'3°““B‘ (FDA 3”‘-3 3"“"“"’- ]2(1l“‘“5- 932)-
3. One high-potency neuroleptic, clozapine, has a

low incidence of exlrapyramiclal effects and may
be effective among neurolcptic-resistant patients.

properties, in addition to lithium early in treat-

ment. When symptoms are more severe, the

UIEBUCY Of achieving behavlfira-1 309391 Often 1'5‘ It is discussed later in the literature review section.

quires that lithium be supplemented with neu- 4. The concurrent use of neumleptics and lithium has

roleptics (briefly) or with the amicmvulsants cm-_ been reported to result in lethargy, tremuiousness.

bamazepm varvwate» or c1onaz=mm-
antlcorlvtllsants may be the Irflatmeflt of Ch0lCE brain dalnage (Cohen ana Cohen‘ Goldney
for patients with rapid cycles or a prior history of and sp,=,nce_ 1935)_
lithium failure or intolerance to it. Whether the Neuroleptic malignant syndrome is an uncom-

amiconvulsams are preferable for Patients with men reaction to ueuroleptic medications, especial-
ly those with high potency (e.g., haloperidoli.

Imxed states remains to be seen" First identified in 1960 by French psychiatrists
W1? d°‘fe'°_P'5‘l P5Y°h°‘i° ménia “§“i‘”Y *3‘ (Delay and Dertiker. 1968). it is characterized by

‘ll-“~"e5 h°5P1ta1‘Z3“°“- The P0551513 “Ema that muscular rigidity, extremely high fever, autono-
may result should be weighed against the some- mic dysfunction, and altered consciousness

times rapid progression of mania into acondition (1*‘3"E"5°“v 1933- A1‘h°“Sh "5 Pa‘h°S°“35l5 15
not understood. disturbances in the hypothal~

that 15 even more dangerous for the patient‘ arn.ic—adrenal axis have been hypothesized (Horn
Children and adolescents also suffer from ma- at al” 1933)_

Ilia, and H165! tffiatfllflflt l5 Slfllilaf 10 that f0T 5. These issues are discussed further in relation to

adults. Early recognition and treatment are im- prophylactic treatment, in Chapter 23.

perative to mjfljmize lifalang psycho10gica1_ 50- IS. 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).

cial, and possibly biological consequences.

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

l. Cited in I-lamilton. I932, p. 235. treatment of mania.
2. The appropriateness or the legality of prescribing B- Psychiatrists treating manic—depressive patients
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l2.

13.

14.

l5.

16.

IT.

should be sufficiently knowledgeable about rele-
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-
tle CNS effects of mild hypothyroidism. for
exarnpie—the psychiatrist should provide the ex-
pertise for the collaborative management of the
patient.

. The interaction of lithium 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
thaloperidol dose ratio has generally been used.
However, recent data suggest that in mania a ratio
of approximately l3:I is more appropriate (Jan-
icalt et al., 1988a). A similar ratio applies when
comparing other neuroleptics with low potency to
those with high potencies.
Administering a loading dose means to start with a
super maximal dose rather than building up to the
usual therapeutic dose.
Baastrup et al., 1976; Juhl et al., 1977; Krishna et
al., 1978; Garfinkel et al., 1930; Carmen et al.,

1981; Perényi et al., 1983; Goidney and Spence,
1986: Miller and Menninger, 1987.
For example, Miller and Menninger (1987) found
nenrc-toxicity in 6 of 22 manic patients (27 per-
cent) on a lithium—neuroieptic combination. The
average neuroleptic dose was 563 mg (chlor-
promazine equivalents) in die nontoxic group vs
1,730 mg in the toxic group. whereas lithium
doses were not different.

See, for example, Trimblc. 1931; Pisciotta, I982;
Hart and Easton, I982; Tompson, 1984; "Post et
al., 1987.

Even ECT has been used successfully in the treat-
ment of mania in children (see, e.g., Carr et 211..
I983).

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 response rates.

A greater difficulty in interpreting these open
trials derives from the fact that mania is 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 ohserved 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. for example, Del.ong and
Nieman (1983) studied 11 children who met
DSM-III criteria for manic episodes. Given

18.

19.

20.

2].
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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 Youngerrnan 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-l 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 infomiation 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 mEqi'lite1'). as well as neuroleptic drugs as
needed to control agitation and psychotic symp-
toms. Those who failed to respond satisfactorily in
the first 4 to 6 weeks were also administered

carbamazepine.
The demonstrated effectiveness of clozapinc 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 produce little or no
extrapyramidal side effects. selectively block
some dopamine receptors (e.g., mesolimbic >
nigrostriatal). or broadly affect other CNS neu—
rotransrnitter systems (e.g., antiserotonergic,
antiadrenergic properties) (see Meltzer, in press).
Although the use of clozapine in patients with bi-
polar illness has yet to be systematically exam-
ined, pilot data from intramural NIMH researchers
suggest that it may be superior to 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 significant risk of agranulocytosis

Alkermes, Ex. 1065



29 of 89 Alkermes, Ex. 1065

MEDICAL TREATMENT OF MANIC EPISODES

23.

24.

[approximately I percent), however, limits its use
to treatment-resistant psychotic patients. those
who poorly tolerate eittrapyrarnidal side effects of
conventional netlroleptics, or those with tardive
dyskinesia.
Subsequent case reports (Victor et al., 1984;
Freinhar and Alvarez, 1985) documented

clonazepa.m's antimanic efficacy when given
alone in both bipolar and schizoaffective patients.
Others showed an accompanying disinhibition of
behavior (Binder, 198?}.
In this context experimental simply means that the
treatment is 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.
Jouvent et al., ‘I980; Jirnerson et al., 1930; Zu-
benko et al.. 1934; Hardy et al., 1986: Maguire.
1987; Kontaitakis et al.. 1989.
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Whether the ECT treatment of mania requires bi-
lateral electrode placement is controversial. In the
study of Black and colleagues (1987). unilateral
ECT was found to be as effective as bilateral. This

is an important issue. since unilateral treatment is
associated with a lower residue of memory
impairment.
The study of Taylor and Abrams (1931) 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 1 11 patients, only 14
received lithium alone. The others were treated

either with lithium plus neuroleptics. neuroleptics
alone, or BCT. 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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Maintenance Medical Treatment

He [Robert Lowelll showed me the bottle of llthium capsules. Another medical gift
from Copenhagen. Had I heard what his 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 ofthern over the past eighteen years. Frightful humiliation and waste.
He’d been all set to taxi up to Rlverdale five times a week at $50 a session. . . . His

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

Preventing new episodes of manic-depressive ill-

ness has been an ambition of clinical investigators

since they first recognized the inherently recur-
rent nature of the illness. In the middle of this

centLu'y, the pursuit led many clinicians to 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 development of lithium as an effective

prophylactic treatment for manit:—depre-ssive 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 I of every T50 to 1,000

persons was being treated with this drug (Schou,
1931, 1989).

in the fi1'Sl 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 maintenance treatment, 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. Although bipolar illness is our main

focus, we also review the prophylaxis of recur-

rent unipolar depression to emphasize the rela-

tionship between these two forms of affective ill-

ness. As noted throughout this book, classically

the concept of manic-depressive illness included

both bipolar and recurrent unipolar forms; in con-

ternporary usage, however, matiic-depressive iii’-

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 o.n 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

195] by Noaclc 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. l-Iartigan {the first to refer to

lithium treatment as prophylaxis, published in

1963) and, later, Baastrup (I964) 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 not 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 findings all 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 as lithium, 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 treatment at the

first sign of the illness. The clinician and the pa-

31 of 89

TREATMENT

tient together must weigh the overwhelming like-

lihood of a relapse, keeping in mind that 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-l.

Criteria for patient selection usually involve

the type, frequency, total number, and severity 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

catastrophic life events in some patients (Aronson
and Shukla, 1937).

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

(l9'?9a) 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 number of 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 seems prefer-

able to excluding from treatment many patients

who would otherwise relapse quickly. If the crite-

ria were more rigid—two episodes in 2 years, for

exampIe—two thirds of the patients excluded

from lithium maintenance would relapse within 2

years. Zarin and Pass (1987) have proposed a
quantitative model for deciding whether to 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 maintenance lithium until HIE 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 number rather than frequency of epi-
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sodes is underscored by the irregularity in the

course of the illness, yince 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 (NIMHINII-l Consensus Statement,

1985). In one study, for example, 5? percent of

first-admission manic patients in Edinburgh were

taking lithium at discharge (Mander, 1936).

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 between the first and second epi-

sodes is longer in patients with an early age of

onset (see Chapter 6}. Women may thus be able 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 11:-

viewed in Chapters 15 and 20 suggest that early

treatment may reduce the long-terrn 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)?‘

Lithium prophylaxis is crucial when the patient

is more vulnerable to mania than to depression.

Since evidence suggests that a manic first episode

may predict a course dominated by mania (Ferris,

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,
l986).5

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

waming period of hypomania during which treat-
ment could be started.

A final illness characteristic to be considered

is, of course, the severity of episodes. Obviously,

when there 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: How reliable is the

patient in noting early signs and seeking early

treatment‘? What is the risk of suicide? Is the pa-
tient likely to deny difficulty until it is too late?

Does the 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, I965; Molnar et al., 1938).

Some clinicians 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 seems reasonable to 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 almost all bipolar

patients, lithium maintenance is indicated after

the second major episode. Prophylaxis should be

considered earlier if 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 most likely to be" adversely affected by

lithium: the kidney, the cardiovascular system,

and the CNS. The routine pretreatment laboratory
evaluation is outlined in Table 23-]. Some con-
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Table 23-1. Pretreatment Evaluation
for Lithium Maintenance

(Healthy Individuals Under Age 50}

Laboratory“
Minimum Recommendations:

BUN
Creatinine

T4. Free T4
TSH

Urinalysis including protein and
microscopic examination

Additional Tests Recommended by
Some Authorities:

24-hour urine volume
Creatinlne clearance

Urine osmolality
T3 resin uptake
Complete blood count
Electrolytes
EKG (over age 50)
Blood pressure {over age 50)

Cilnll

Medical History Focusing on Renal. Thyroid.
Cardiac. and Central Nervous Systems

Catalog oi Present and Past Drug Use:
Prescription drugs
Over-the-counter preparations
Iilicit drugs
Caiieine, nicotine, alcohol

Baseline Weight and History of Recent
Weight Change

Dietary Habits. including Estimate 0! Salt
Intake

Exercise and Recreational Habits

“From Goodwin & Roy-Byme, 193?

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

mEqiliter, the lower range being most appropri-

ate in older patients. In earlier studies of pro-

phylaxis. blood levels were maintained near the

high enclfi 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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mEqr‘liter (Jerram and McDonald. I9'r'8; Hullin.

1980; Sashidharan et al., 1982; Maj et al., 1986;
Goodniclt et 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-

nance lithium dose reduced, compared with those

who did not.7 (2) Gelenberg and colleagues

(1989) randomly assigned 94 bipolar-I patients to

either standard—dose lithium (dose adjusted to

give 0.8-1.0 blood level, with group median of
0.33) 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 hest 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 

 

Number or Number or
Dosage 300-mg 451]-mg

Level (mg) Tabletsa Tablets“

150 -3
225 1:2
300 ‘l
3715 J 3- H2
450 1
525 1 8: 112
500 2
875 1+1l‘2
750 1 8. 1
B25 2 ll. U2
son 3 or 2
975 1 8. 1+1l‘2

1.050 2 E. 1
1 .125 2+1!!!
1 ,2CI0|1 4
1 .275 2 a 14-122
1350 3
1.425 4 8. ‘U2
1 .5009 5

a 150 mg is available as a capsule or as 1J2 ol 2:
scored 300 mg pill

b Could also be one 300 mg and two $50 mg
" Could also be two 300 mg and two 450 mg

Alkermes, Ex. 1065



35 of 89 Alkermes, Ex. 1065

670

but it 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 combined to provide incre-

ments of?5 mg. Lithium citrate in liquid form can

be used for even finer tuning (1 ml = 60 mg oftlie

carbonate salt), but many patients find the liquid
inconvenient.

When maintenance treatment first 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 dosefblood level- ratio for that patient.
As noted 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 8 weeks during the first

year or so and less frequently after that. Continu-

ous monitoring remains important because unex-

pected medical conditions can alter the lithium

level. Monitoring is also important for its psycho-

logical effects. since it reminds the patient of the

illness and the importance of the medication, and

it offers the patient an opportunity to participate

in pharmacological management of the illness.

Poor compliance is 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 of the factors that

can alter lithium blood levels can be managed

with less frequent monitoring.

Ever since lithium was introduced for treating

manic-depressive illness, investigators have at-

tempted to circumvent the 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.

Whether salivary 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

plasma lithium 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 contraindications to general

anesthesia in patients on lithium. Two or 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 T4‘ TSH 6 months
Creatinineb 5 months
Urinalysis 1 year

Additional recommendations by some
authorities

24-hour urine volume 6-12 months
Creatinine clearance 6-12 months
Urine osmolality 6-12 months
CBC 6-12 months
EKG {over age 50} 6-12 months

Special circumstances that can alter
doseiblood level relationships

- Medical illness. especially with diarrhea.
vomiting, or anorexia
Surgery
Crash dieting
strenuous exercise
Very hot climate
Advanced age
Pregnancy and delivery

3 This frequency can be reduced over time,
especially with reliable patients

*3 Recently Schou (1989) has expressed his doubt
that routine creatinine monitoring is still necessary,
in light of the failure to lincl any decrease in
glornerular iiliraiion among his cohort ol patients
followed over a long period of lime.

for 24 hours before the procedure. Lithium levels

can be brought up to the therapeutic range as soon

as the fluid and electrolyte balance is normalized,

that is, after the patient is again taking nourish-

meal by mouth. Lithium has been found to poten-
tiatc some anesthetics which has also been noted

in a few case reports (reviewed in Jefferson ct 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 lcvcl.

Crash dicts (i .c., scvcrc vvcight—rcducing cfforts).

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 depiction, 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 cxcrcisc, such as long-

distaucc running, is started. care is required to

maintain adequate hydration, replace lost cloc-

trolytcs (especially sodium and potassium). and

monitor lithium more closely. Clinical experi-

ence suggests that strenuous physical activity in

hot climates may increase the risk of lithium in-

toxication, although not all cxpcricnccd clini-

cians obscrvc this effect. Two groups (Jefferson

ct al., 1982; Norman ct al., 1987) report cases in

which the selective excretion of lithium (over so-

dium) in the sweat during exercise actually pro-

duced a lower plasma lithium level. Whatever the

real physiological effect of increased sweating on

plasma lithium, it is probably advisable to moni-

tor the lithium close more closely.

Clinical State and Age. In some patients on a

constant lithium dosc, changes in the blood level

can occur in association with major shifts in mood

state {see Chapter 21 for a review of the litera-

ture). A shift into depression can be accompanied

by an increase in plasma lithium, and a shift into

bypomania can be associated with a decreased
level.

Renal lithium clearance gradually decreases

with age (Vcstcrgaard and Schou, 1934). 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., l987;Sl1ulman at al., 1987) recommends a
12-hour scrum lithium concentration of 0.5

mEqr‘liter or less, achieved at an average dose of

400 rngfrlay 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

grcatcr 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 avcrsc to having their blood

drawn (sec, c.g., Wcllcr at al., 1987). Car-

bamazcpinc 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 many issues 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 that if 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

doselplasma level ratio. These changes are par-

ticularly profound during delivery and require a

temporary dosage reduction ofat least 50 percent,

which is best accomplishedby gradually stepping
the close 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

reestablishrnent 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.

Management of Side Effects

Managing the side 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 concerned 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 of action is 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, a common side effect of lithium, 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. B-Adrenergic receptor blockers, such

as propranolol (ID to 80 mg!day), metoprolol (20

to 80 mgfday) or atenolo] (50 mgfday} 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 (ND1), can occa-

sionally becomc 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, which is considerably safer than a
thiazide in combination with lithium.” Amit-

oride, a potassium-conserving diuretic, has also

been used to treat lithium-induced polyuria (for
review, see Boron et al. , 1987). The second strat-

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 for lithium.

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

begin lithium therapy, much of which is 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. It 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 hunger that might otherwise con-

tribute to the weight problem. Lithium-induced

hypothyroidism, also associated with weight

gain, can be corrected easily. Patients should also
be warned not to increase their caloric intake in-

advertently by using high-calorie drinks to

quench lithium-induced thirst.

For patients who experience discrete periods of

carbohydrate craving, either of two amino acids

(L-glutamine or L-tryptophan) may prove to be

helpful. I.-Glutamine in doses of 500 to 1500 mg

can suppress carbohydrate craving in some pa-

tients. lf the time of the craving can be antici-

pared, the amino acid can be taken to prevent its

onset. L-Tryptophan in similar doses may also

suppress carbohydrate craving. Because of its

sedative properties, it may he more useful for

carbohydrate cravings that occur in the evening or

at night. These two amino acids are 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, causing its with-

drawal from the market. Finally, we should note

that although the above strategies can be helpful

to some, weight gain remains a difficult problem

for patients on lithium.

The management of lithium’s effects on mem-

ory and cognition first involves reducing the dose

to the lowest level consistent with effective pro-

phylaxis. Since there is some evidence that in-

creased CNS symptoms may be related to lower

plasma levels of folate (Coppen and Abou-Saleh,
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1982),“ it is advisable to maintain all lithium-

trcated patients on a high-potency. multivitamin

B preparation supplemented with 400 pg 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 restlessness ofearly intoxication are

similar to symptoms of mixed affective states,

and distinguishing between the two phenomena

can be difficult. The signs of lithium intoxication
are listed in Table 23-4.

If the intoxication is so severe that lithium

withdrawal is not sufficient, 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, but if 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 of these 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 monitor] ng.

Interaction of Lithium with Other Drugs

Surprisingly few problems are associated with the
use of lithium in combination with other drugs.

The major interactions 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
Flecurrence andlor intensification of a
previously transient or mild side etfect

Difficulty concentrating, cognitive impairment
Muscle weakness. heaviness oi the limbs
irritability
Nausea

Moderate

Drowsiness. lassilucle
Dullness, disorientation, contusion
Sturred or indistinct speech
Blurred vision
Unsteady gait
Coarse hand tremor
Ftestlessness
Muscle twitches

Lower jaw tremor
Giddiness
Vomiting

Severe

intensification of any of the above
Marked apathy. impaired consciousness, may

progress to some
Ataxia
Irregular hand tremor
Prominent generalized muscle twitches
Chcreilormtparkinscnian movements

Neurotoxiclty Treatment Guidelines“

Withdraw lithium

Obtain serum lithium. electrolyte. creatl nine
levels

Carry out complete physical examination
Increase lithium clearance by saline infusion

in mild to moderate toxic reactions
{plasma lithium -: 3 mrnoltliter)

Closely monitor and maintain fluid and
electrolyte balance

Measure plasma lithium level at least every
12 hours

Stan renal hemodiaiysis {or peritoneal
dialysis} I1:

patient is comatose, in shock. severely
dehydrated, andlor ii

plasma lithium level 2 3 mmoltliter:
or if patient tails to respond to 24 hours

of conservative treatment.
or if patient's condition deteriorates

afiidapted lrom G. Johnson, 1934

although the CNS depressant effects can be addi-

tjve. The most widely studied interaction is that

with neuroleptic drugs, particularly halopcridol.

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 (MAOIs}, and carbamazeplne and other anti-

convulsants, although some side effects may be

additive. For example, patients on lithium plus

carbamazepinc 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 preexisting severe or unstable cardiac con-
duction defects. This combination may exert ad-

ditive and even synergistic effects on the produc-
tion of tremors.

Nortpsyckoactive 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 suggest that lithium potentiates

digitalis toxicity by lowering intracellular po-
tassium. but whether this occurs in hurnans is not
clear. What is clear is that the combination of

lithium with cardiac drugs, although not contrain-

dicated. requires particularly careful monitoring,

including periodic electrocardiograms initially.

Any drug that alters renal function should be

used cautiously in patients on lithium, especially

if there is a history of kidney disease. Some non-

steroidal anti-inflanunatory agents can increase

lithium levels and, since these are readily avail-

able over the counter, patients should be cau-

tioned accordingly.

Lithium is known to prolong the action of neu-

rornuscular 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. Gtinicaliy Important Dmg Interactions with Lithium

Drug interaction

Diuretics

Thiazides Reduce lithium clearance by reflect on distal tubular lu nction

Lofifirglggfiggai} No ellect on lithium clearance
Potassium—sparlng

diuretic (amiloridel __

Nonsteroldal

Anti~intlarnmatory c|rugs_Indomethacin

Phenylbulazone
Naproxen
ibuprofen

and others

Sullndac

Antibiotics“
Metronidazole
Erythromycin

Antlhyperlensives
Methyldopa

Clonidine

cardiac Medications

Digitalis

Calcium channel
blockers

lverapamii. etc.)

Bronchodllators

Aminophylline
Theophylline

Insulin and

Oral Hypoglycemics

Digoxin
Quinidine

Neuroleptics

Antlconvulsants

Carbamazepine

Valproate

Can be used to treat Iilhium—induced polyuria

May increase lithium level by inlertering with clearance

No effect on serum lithium levels and lithium clearance

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

May increase lithium level, may cause neurotoxic symtorns:
mechanism uncertain

Lithium may decrease antihypenensive etiect

In combination with elevated lithium levels may cause serious
prolonged dysrhythmias

May increase rate of lithium excretion

Sigriilicanlly increased lithium excretion. possibly increased
risk or mortality in those with certain cardiovascular
abnormalities

Carelul monitoring ot glucose levels is necessary, since lithium
can increase glucose tolerance: mechanism unclear

Cardiac conduction elfects may be potentiated by lithium:
digoxin may reduce eliect of lithium

Increased risk or neuroloxicity it‘): tardive dyskinesia

Additive CNS eilecls can produce neurotoxiclty unless
doses are modilied

May decrease lithium level

aln tsrfi. a case report suggested that tetracycline might cause an increase in lithium levels (Mct3ennis.

675

1El?B). 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 ldeilerson et al.. 198?}, and in nor-
mal volunteers tetracycline has actually been shown to decrease lithium levels iFanl<hauser at al., 19!-it'll.

sired alteration in mood, and some inadvertently

drink more alcoholic beverages in response to the
lithium—inducccl increase in thirst. Alcohol~

related complications, such as cirrhosis, could

result. Some patients, on the other hand, drink
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less alcohol on lithium. particularly if their drink-

ing had bccn 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 of lithium 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 produces noticeable effects 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 might identify subtle cycles of activity and

energy. These observations are of interest in light

of the occasional reports of lithium-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.

One interesting but almost unstudied aspect of

long-term lithium maintenance is its potential to

improve some aspects of general health. Many

lithiurn-treated patients note fewer common colds

and flu-like episodes—a phenomenon that, if

real. may be traceable to 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 to a

general decrease in mood-related stress or per-

haps a direct membrane effect of the drug.

Management of Breakthrough Manias

and Depressions

Managing breakthrough episodes (Table 23-6)

involves strategies similar to those used for acute
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Table 23-5. Management oi‘
Breakthrough Episodes

Hyponianlarlillanla
(including mixed states)

Increase clinical contact: consider inte rlering factors
(eg. alcohol. drugs. stress)

Increase lithium to maximum tolerable level

Benzodiazepine lor sleep (e.g.. cionazepam)
Add clonazepam, nouroleplic, or carbarnazepine for

rapidly escalating manic symptoms

Moderate Depression

Increase clinical contact; consider inierlerlng factors
Increase Illhlum to approximately 1.2 mEqlliler level

{for bipolar patients)
Maximize thyroid function
Add trlcycllc [or hoterocyciic} antidepressant or MAC

inhibitor
Consider alternativefadjuncllve experimental

approach:
Partial sleep deprivalionlphase advance
High-intensity light (if seasonal)
Carbamazepine
Valproate

Severe Depression

increase clinical contact: consider interfering {actors
Add antidepressant and optimize lithium and thyroid

lunction

Consider alternative or adjunctlve approaches,
including ECT

treatment and described in Chapters 2] 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 important at this

time and may obviate the need for new
medications.

Breakthrough Hypomanio and Martin

Detecting hypornania early is critical and often

can be done by watching for a decreased need for

sleep. If correction of interfering factors or com-

pliance problems does not suffice, the symptoms

of hypornania should be treated with increased

doses of lithium while closely monitoring the

blood level. If hypornanic symptoms persist after

reaching a maximum-tolerable lithium level,

clonazepam, a neuroleptic, or carbamazepine

may be added, initially in small doses and pre-

ferably at bedtime. Clonaaepam is perhaps the

easiest to use and, if it aborts the episode by en-
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hancing sleep, may be all that is necessary. Be-

cause carbamazepine often is prophylaetically

effective in patients with rapid cycles, it may be
the best alternative for breakthrough episodes in

such patients, who can then be maintained on it.

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, that is,

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 conno]. 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 hypomanial is associated with a pro-

foundly decreased need for sleep, a symptom that
in turn reinforces the mania. Once set in motion

by other factors, mania and sleep reduction could

keep triggering one another in a vicious cycle that

might escalate out of control. Clinicians should

counsel patients at risk for mania to avoid situa-

tions liltely to disrupt sleep routine, help them

manage emotional crises that might disturb sleep,

avoid using drugs known to interfere with sleep,

and carefully monitor drug withdrawal that 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—actirig 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

on lithium. The first response to the appearance

of depressive symptoms should include a re-

evaluation of interfering substances, of com-

pliance, and of the lithium level and thyroid func-
tion, as well as areassessment of the 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 mEqlliter or higher, since some

breakthrough depressions will respond to in-

creased lithium, usually within 7 to 10 days.”

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 supplements in the presence of breakthrough

depressive symptoms. Since diyroid 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-nonnal thyroid function before starting on

lithium {see Chapter 1?). Thus, lithium-induced

hypothyroidism may not be obvious from the
chemical indices.

Among the lithium clinics surveyed,” 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 nonnal would deprive many patients

of the considerable benefits provided by small

doses of supplemental thyroid medication. Dos-

ages should start at 10 pg of T3 or 25 ug of T4

once a day (but not in the evening or night) and

progress in increments of ID (or 25) tag. with

monitoring of blood thyroid indices.”

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 is 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 I

or 2 years, since clinical experience suggests that

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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newer heterocyclics are the most frequently used

antidepressants in this situation. Those with less

sedative effects, such as bupropion, fluoxetine,

desrnethylimipramine, or nortriptyline, are pre-

ferred, since breakthrough depressions in bipolar

patients on lithium are frequently characterized

by anergy and Iassitude 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 that of traditional tricyclics.

especially when the breakthrough depression is

quite severe. However, these new drugs are al-
ready widely used, and it would not be surprising

if they replaced the classic tricyclics for bipolar
patients.

Antidepressant dosages generally should be
somewhat lower than those used in the absence of

lithium. since some side effects, such as tremor

and sedation, can he additive. Because of the 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 MAOls has undergone a minor re-

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 a recent study directly comparing

imipramine and tranylcypromine in the treatment

of bipolar depression (Thase et al., 1988) found

significantly better results with the MAOI. (Stud-
ies of the combination of MAOIS and lithium 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 ECT is less likely than

antidepressant medication to precipitate a postdo-

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 ai., 1985; El-

Mallakh. 1988}. 15 Breakthrough depressions oc-

curring in patients on maintenance lithium often
do not fall in the very severe range usually associ-
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ated with ECT treatments. Nevertheless, it re-

mains an important alternative for this indication.

The alternate antidepressant treatments dis-

cussed in Chapter 22 {carbamazepine, partial

sleep deprivation or phase advance. high-

intensity light) also should be considered in 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 Base

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.”
It has been suggested that renal side effects

(secondary to decreased concentrating ability} are

somewhat less 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 hours after the dose (see,

e.g. , Hetrnar et al.. 1986). Several clinical inves-

tigators in our survey reported that side effects

were exacerbated or 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, easier to

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 of lithium.

that is, the morning after a bedtime dose. Patients

who take their entire dose at night have 1'2-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

about the 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 time in planning the

dosage schedule. "3 Adequate hydration must be

scrupulously maintained during travel. since [ly-

ing across meridians can induce shifts 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 chug. 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 of rapid 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 maintenance levels 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 who find themselves free of

symptoms and side effects while off lithium with

the doctor’s blessing may mistakenly assume that

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 on it. If the

clinician believes that a patient may be receiving

more lithium than needed. the preferred approach

is to lower the 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. Some patients

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 resume taking lithium at least a few weeks

before the birth is expected. 19 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

norrnalized 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.. 1937), 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 whether the pa-

tient is thereby rendered even more vulnerable to

relapse in the near term. Some investigators have

found no difference in relapse rates between the

period before lithium was started and after it was

withdrawn. Others, however. focusing on bipolar

patients, have found relapse rates during with-
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Table 23-?. Risks of Lithium During Pregnancy

Teratogenic etiects- lPnmarily a risk during the first trimester)
Animal studies

- Evidence of abnormal fetal development lszabo. 19'.r'0;
Srnithberg & Dixit. ‘I9-B2)

- Limitations in extrapolating animal findings to humans
Species diiierences in susceptibility
Harmlul in humans; may not be in animals (e.g., thalidomide]

Lithium t':rirlh~registry data lSchou E. Weinstein_ 1930)
- Increased rate oi congenital malformations (11.5% vs 1-3% in general

population) especially cardiac anomalies (8%). e.g.. Ebstein’s anomaly
- Limitations to interpretation

No control groups
Potential ior bias — overreporllng of pathology
Low overall incidence of birth detects

- 5-year lollow-up oi 50 normal lithium infants lschou. tors)
No significant clilterences in incidence ot developmental anomalies

compared with 51 siblings (20% vs 12% in sibsl
Eiut lindings based on subjective report ratherthan objective examination

Swedish cohort study {Kellen 8. Tandberg. 1933)
- 350 infants born to manic-depressive mothers compared with all infants born

during same period
- Higher than expected rates oi perinatal death and congenital mellorrnaiions
- 459 infants (7%) born to lithiurn—treated mothers had heart defects

3!-1 of these infants died (none had Ebstein's anomaly}
No cardiac detects in 33 infants whose mothers were treated with

psychotropic drugs other than lithium
2i'BI‘J infants of mothers treated without drugs had heart detects it had

Down's syndrome}

International register of lithium babies [Elia at al.. 198?)
- Approximately one case oi Ebstein‘s anomaly per 100 exposures ((1.1%)
- Substantially lower risk than Earlier estimates, but still 20 times the general

population rate
- Fetal ultrasound at ‘its weeks can help detect maior cardiovascular anomalies

{Elia et al.. 1987}

Absence oi evidence tor any leratogenic ellect oi paternal lithium treatment

Fiisics during later pregnancy — ietal toxicity potential and blood level changes
Increased glomarularliltration rate during pregnancy speeds lithium clearance
Increased lithium dose may be necessary to maintain symptom control
Lithium freely crosses placenta
Tottlolly in neonate menilestad by hypotonia, cyanosis. lethargy

Risks during and lollowing delivery
Decreased maternal giomerular llllration rate leads to reduced lithium clearance. higher

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

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

nar and associates (1987) found a 12-month

relapse rate lower than expected from the litera-

ture after they had gradually terminated lithium in

15 bipolar patients, although those 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 at al.,

1986; Abou-Salch and Coppcn. 1986; Page at al. ,
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Table 23-73. Lithium During Pregnancy: Considerations

Manic-Depressive Illness ltselt is associated with some risk to fetus:
Cohort study found higher than expected rates ot perinatal death and congenital detects

regardless of maternal treatment. it any
Potential tor suicide during an altective episode
Potential for harm or injury to lelus during an atlective episode
Extremely high risk of postpartum depressiohirrtania, especially with previous history oi such

an episode. results in potential risk to mother and intent due to interterence with bonding.
While lithium (retadministered aiter delivery may prevent postpartum mania. it olten takes
longer term administration to achieve prophylaxis against depression

on the other hand

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

Lithium treatment during pregnancy is associated with some risks
Early lithlurn registry data and cohort study each showed similar high rate ct cardiac anomalies

(7-8%). but recent more extensive registry data indicate a substantially lower risk
Maternal andfortetal toxicity is possible since increased GFFI (and therelore taster lithium

clearance} may necessitate higher dose tor control of aliective symptoms

On the other hand
Flecent technological advances perrnlt:

A. neonatal echccardiography to screen tor cardiac defects
B. early surgical correction of most cases of Ebsiein's anomaly

Careful monitoring at maternal lithium levels:
A. reduces risk of developing toxicity
8. lacilitates maintaining minimal eilective close

Alternative drugs are available, is. carbamazeptne

1987). The Page study involved 10] 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 response to lithium is associ-

ated with three principal conditions, which fre-

quently overlap: rapid cycling, mixed manic-

dcpressivc states. and concomitant alcohol or

drug abuse. As discussed in Chapter 22. most

rapid cycling occurs when patients are taking

antidepressant or rteurolcptic drugs. In light ofthe

evidence that some rapid cycling will stop when

these drugs are withdrawn (Kukopulos at al.,

1980; Wehr et al._. 1988), we recommend doing

so whenever it is possible. Once off these poten-

tially cycle-inducing drugs, bipolar patients may

again become responsive to lithium (Reginaldi et
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, ncurolep-

tics. or both and are also more likely to be abusing

drugs or alcohol. Thus, it is difficult to know

whether pure mixed states are in fact resistant to
lithium. We recommend that substance abuse be

treated aggressively before alternative or adjunc-

tive treatments to lithium prophylaxis are begun.

The Artticonvulrartts

Ccrbamazepine. Like lithium, carbarrtazepine

has been shown to have prophylactic effects in

manit:—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-

ccptable side effects or prophylactic failure (Ta-
ble 23-8).?‘ When used in these circumstances,

carharnazepine is usually given in conjunction
with lithium. To minimize CNS side effects for

such patients, the maintenance lithium blood
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Table 23-3. Alternative or Adjuncllve Treatments for
Poor Responders to Lithium (Often Ftaptd Cyclersl

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

- Evaluate contribution oi drug or alcohol abuse

- Anticonvulsants (carbamazepine or valproatet

- MAO-A inhibitor tclorgylinal

- Thyroxine lhypermetabolic closes}

- L-lryptophan

- Calcium channel blockers {verapamil and others)

- Maintenance ECT

- Periodic sleep deprivation

- Magnesium aspartale

level may need to be somewhat lower than that

previously described for lithium alone.

Some authorities now recommend that patients

with rapid cycles be treated initially with lithium-

carbamazepine combinations without first estab-

lisbing 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.e., no true

symptom-free interval of more than 3 or 4 weeks)

yet not meet the 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 lithiurn-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,

carbarnazepine alone—generally given twice a
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day—-may provide an alternative. In fact, some

studies suggest that carbarnazepine is as effective

prophylactically as lithium in mar1ic~depressive

patients without rapid cycles. More studies will
be needed before this can be recommended as

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

barnazeplne may become especially useful as an

alternative in patients who experience memory

difficulties on lithium. One emerging potential

limitation of carbamazepine is that some patients

apparently will relapse after several years of suc-

cessful prophylaxis, a topic we revisit later in the
review of the literature.

The side 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 pg? ml). A too rapid buildup of the dose or a

blood level that is too high can produce trouble-

some CNS side effects, especially if the patient is

also on lithium. Although systematic studies are

lacking, at least one group (Nolen et al., 1938)

recommends using plasma level determinations

performed just before the next dose of the drug is

administered. These trough levels should be kept

between 6 and 8 ugtml, and peak levels (2 to 4

hours after drug administration) should generally

not exceed 10 pg! ml.

The pretreatment laboratory evaluations for

carbamazepine are outlined in Table 23-10 and

routine monitoring in Table 23~l 1. During car-

barnazepine maintenance, a complete blood

count, particularly the white count and numbers

of platelets, should be monitored regularly (every

2 to 3 weeks initially, then every 1 to 3 months).

Although a benign and transient decrease in the

white blood count (to the 3,000 to 4,000 range) is

not uncommon, true aplastic anemia is rare.”

Carbamazepine levels should also be monitored,

since. over time, the drug can induce the liver to

accelerate its metabolism, and blood levels may

decrease on a fixed close. The clinically important

interactions between carbamazcpine and other

drugs are listed in Table 234113.. 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

Garbamazepine Lithium
Side Effect ‘is ‘it; Comments

Di22iI'lE!S51'AlEtXlEt 19 <1 Transient. associated with rapid increase in
carbarnazepine dose

Skin problems:
Acne 1 Essentially absent for carbamazepine
Flash 13 <1
Psoriasis 1 Not uncommon in lithium-treated patients

who have previously had psoriasis or
have a family history of it

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

Drowsiness. sedation 10 12 Transienl and dose—re|ated

Visual problems: '
Blurred vision t'J~14

Diplopia 8 Transient and dose-related tor lithium

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

Paresthesia 3 Transient and dose-related

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

Excessive thirst 36

Excessive weight gain 19

Polyurla «:1 30

Carbamazepine data from Post. personal communication; lithium etlscts Irom Johnson at at. 1984, and Vestergaard
et at, 1 980

stantial reduction in the carbarnazepine dose

(Macphee et al., 1986).

Valproic Acid. Valproic acid was initially evalu-

ated primarily as an antimanic agent, but it does

appear to have prophylactic efficacy for some

Table 2340. Pretreatment Evaluation
tor Carhamazeplne 

- Complete blood count. including platelets. WBC,
reticulocyte, and serum iron

- Liver function tests

Electrolytes

Thyroid function: T3, T4, and TSH

- Complete urinalysis and BUN

Rule out history of cardiac. hepatic. or renal damage

Rule out history ol adverse hematological response to
other drugs
 

Adapted from Post at al.. 19343, and PDFt. 1939
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patients. Like carbamaaepine, it may be most

useful in litliium-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—carbarna-

zepine combinations. For prophylaxis, a low

dose (300 to 400 mg) is used at first and gradually

built up, depending on clinical response, to a

blood level in the 50 to 100 }.tg.irt1l range. This

level is usually achieved at a close around 1,500

mg, but it may require up to 5,000 mg in some

patients. Unlike carharnazepine, valproate does
not induce its own metabolism and. therefore, on-

going dose increments are not generally needed.

When carbarnazepine 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 rtntgs (Bowdle er al., 1979).
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Table 23-11. Clinical Monitoring for Patients on Caroamazepine

 Parameter Finding Action Comment

Dose 400-1300 mgrday lndividualize Start slowly, decrease if side
etlects

Blood level 4-12 pgiml lndivldualize Enzyme induction after 2-3
weeks may necessitate dose
increase

WBC Consistent mild Monitor, inlorm; Very rare. idiosyncratic
decreases discontinue drug it aptaslic anemia

WBC below 3,000“

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

Thyroid 1T4, T3, little 1‘ in TSH Larger decreases in responders

Liver Occasional Tenzyrnes Discontinue it persistent;
very rare hepatitis

Sodium Mild nyponatremia very rare water intoxication

Calcium Mild hypccalcemia No osteoporosis

Cardiac Slows Av‘ conduction Avoid use in heart block

5 Below 4.000 the clinician should become more vigilant. inform the patient and monitor frequently.
Carbarnazepine might be discontinued earlier. {i.c__ between 3,000 and 4,000) if the platelets are also down. in
the presence of red cell abnormalities or systemic symptoms. Also. since llthiurn produces a nonspecific
increase in WEB. a drop below 4,000 in a patient on the combination should trigger discontinuation oi
cerbamazeplne.

Adapted from Post and Uhde,19B5. 198?

Other Anticonvulsanrs. Clonazcpam, a hen-

zodiazcpinc derivative, has been used prophylac-

ticaily without much success so far. In addition to

dubious efficacy, the problems of sedation and

the development oftolcrance would argue against

its maintenance use, although periodic use to

abort breakthrough hypornanja or manic symp-

toms is quite sensible. There are anecdotal reports

of patients occasionally showing a prophylactic

response to diphenylhydantoin. but no systematic

data are yet available.

Other Aajiuncrive Approaches. Aside from the

anticonvulsants, the principal alternative to

lithium in prophylactic treatment is to maintain

optimal or even supraoptimal thyroid function

using T4 supplementation. The experimental use

of thyroid preparations alone for prophylaxis is

described later. Here we simply emphasize that a

bipolar patient should not be considered a lithium
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prophylactic failure until plasma T4 levels at least

in the high normal range (10 to 12 p.g)'ml) have

been achieved. Other adjunctive approaches are

discussed later in this chapter.

REVIEW OF THE LITERATURE

Open Trials of Lithium Prophylaxis

The first major systematic study of lithiurn’s pro-

phylactic cfficacy in manic-depressive illness 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, involving all pa-
tients with recurrent affective 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 23-1121. Clinically Important Interactions
Between Caroamazepine and other Drugs

Increased Carbarnazeplne Levels and Toxlclty
Produced by

Erythromycin (and analogs)
Triacetyloleandemycin
Viioxazine
lsonlazid

Verapamii
Dilliazem

Decreased Carbarnazeplne Levels Produced by
Phenobarbital

Phenytoin
Primidone

Carbamazepine Decreases Etfects or
Haioperidol (decreases blood level}
Clonazepam '
Phsnytoin
Varproate
Elhosuximide
Theophylline
Dexarneihasone
Dicumarol
Wadarin

Pregnancy Tests

From Post and Uhde. 198?

tion. All had taken lithium for at least 1 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 efifect 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 on lithium, 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

evident initially, 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 24-3.33

Ln 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. As in the original Danish study, bipo-

lar and recurrent unipolar depressives showed

similar results, with schizoaffectives showing

less pronounced lithium-related changes in the
course of their 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).

Most studies 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, among patients selected for a trial because of

a history of relatively frequent episodes, the natu-

ral course of the 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—was contradicted by data indicating a

strong tendency for the average frequency of

manic-depressive episodes to he nonrandom and

to increase with time (see Chapter 6). Three inde-

pendent studies (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 episodes in 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 1 of the 3? placebo-treated patients could be

rated as having had “no conspicuous affective

disturbance during the trial period" (averaging

1'/2 years), in contrast to 20 of the 28 lithium-

treated patients. Almost all of the placebo-treated

patients (35 of 37) received some additional treat-

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 of lithium, 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 ECT in 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 whether patients
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

(1970:!) 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 placebo in 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 one that 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 lithiuIn’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 mood lability 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

assume that 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 appatently 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 episodes in 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 case histories

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" ([3. 168). This

comment suggests 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 ([977) 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-treatment periods, 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-I3). Holinger and

Wolpert (1979) reported on 56 bipolar patients

followed over at least 5 years on lithium. All had

experienced at 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 dectease. 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. Rybakowsl-ti 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 of the prelithium rate, but depres-

sive episodes were reduced to 16 percent of base-
line (p < 0.01). Poole and co-workers (1973)

conducted a retrospective study of 100 randomly

selected patients with clearly diagnosed clinical

depression or hypoma.nia—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.

Of the 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 (Cundall et al., 1972;
Dunner et al., l9?6a}, two were indeterminate

(Stallone et al., 1973: Fieve et al., I976). and
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Table 23-12. Lithium Prophylactic Efleetilreness in Bipolar ‘:—~—..

Trial Period '48 Patients

Study (months) Design Treatment N Flelapsinga

Baastmp et al.. 1970 5 DD LI as 0“
PL 22 55°

Malia, 1970 24 DD LI 7 5?
PL 3 73

Coppen eta1.,1971b, 1973 4 to 26 PF! Ll 17 18
FL 21 95

Cundall et al.. 1972 12 co L! 12 33“
PL 12 83"

Stallone et at. 1973 22“ PR L] 25 -14°‘
39 PL 27’ 93“

Prien at al., 19733 24 PR LI 101 43“
PL 104 B0“

Prien et al.. 1973!] 24 PR Ll 18 25"
PL 13 77”

Fieve at al.. 1978 409 PR LI 17 —“'
13‘ PL 18 —-J’
30*’ LI 3’ BPII 5?
219 PL 1 1 BPII 73

Dunner et al., 19769 1?“ PF! Ll 16 BPl| —3
155 PL 24 BPl| —-3

Quit!-tin el al.. 1978 103 PH Li 3 BPII 0
59 PL 3 BPII 67

Totals LI 251 34%
PL 263 81%

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

PH = Prospective design; patients assigned randomly to treatment condition
DD = Double—’e|ind discontinuation design‘. patients already on lithium maintenance switched to placebo or

llll'IlLll‘l"l
[J = tJlhiurr1.F'L= Placebo

3 In studies analyzing rnenir: {hypomaniel and depressive episodes separately, the number :1! patients
relapsing may not have been reported; some patients may have had both manic and depressive
relapses.
Reported signlllcanee ol difterence in placebo vs. lithium relapse rates:

up 4 0.05
cpcflm
*1 p 4 0.001
9 Mean trial period

four found lithium equally effective against both major episodes of depression. However, mild de-
phases of the illness.“ As is clear from adetailed pressive symptoms do seem to be noted more

analysis of the controlled studies,” there is little frequently than mild hypomanic symptoms

support for the notion that lithium is prophylac- among patients on maintenance lithium. In inter-

tieally more effective against mania than against preting this finding, we should remember that
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Patients: Double-Blind. Placebo-Controlled Studies

Ftelapses %
lvlanic.lHypomanic Depressive Comments

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

Relapse delined as episode requiring hospitalization.
2 patients in each group had history ot schizophrenic
ieatures in addition to bipolar rnanic—dspressive illness

Ftelapses in lithium group were significantly shorter than in

3 patients had more than one relapse on placebo. 1 patient
remained well throughout trial. High rate oi manic or hypo-
manic relapses on placebo: etiect oi lithium withdrawal?

More rapid dropout rate in placebo group; lithium group
in remission significantly longer

Relapse deiinsd as episode requiring hospitalization
(severe) or supplementary drugs {moderate}
Part of a larger design comparing lithium. irrtipramine. and

SH? lithium-treated required hospitalization compared
with 9216 placebo-treated

BPII and BP "other" patients only. Relapse defined
as requiring supplemental medication. Lithium reduced
severity of depressive relapses

BPll patients previously stabilized on imipramlne. Part of
a study comparing lithium with and without imlpramine
to placebo with and without irrtlpramine in BPII and

0‘ 0‘
27° 23“

placebo group

ab 25
75“ 42

20” 28
56” 48

32“ 16
sad as
11 22

38 E2 placebo

59 29
94 44

0 57
9 54

6 56
25 50

0
67

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 rats of manic relapses, relative to the rates oi each in
patients on placebo {problem oi base-rate ot nonresponders}
Potential sources of underestimation of relapses:

- Dropouts were more likely to occur in response to a manic relapse. A patient first sullaring a manic
relapse might not remain in the study long enough to have a subsequent depressive relapse counted

- Some investigators reported that lithium reduced the severity of depressive relapses; in studies with
hospitalization as the criterion for relapse. the number of depressive relapses may be underestimated

- Hvpomanic episodes may not be experienced by the patient as abnormal

689

patients are probably less likely to report hypo-
manic symptoms than 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-

54 of

rural 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 underrcporting 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 Eflicacy ol Lithium: Mania vs Depression:
Longitudinal Studles wtlh Mirror-lmage Design

Episode Frequency
BP Patients (‘A of Prelilhium Baseline}

Study N Mania Depression

Holinger 3. Wolpen. 56 16 18
1 979

Ftybakowski el al., 61 28 {p 4 .01} 161 930

Poole et al.. 100 Depression prevented more
1978 etlectively than ma nias

{p<.D1)

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-

pressions of lt'thium'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- Some tentative conclusions

can be reached, however, by drawing on both the

available literature and our survey 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 psychological factors. 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 qualiry 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, and it 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 of intensity,

so that only the most severe tip of the episode now

appears in the pathological range—that is, the

episode appears shortened. This is 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.” However, lithium-altered hypo-

mania or mania has primarily been viewed as an
across the board modulation without a noticeable

qualitative shift in the nature of the symptoms.

An interesting but as yet unanswered question
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- € Q93] Duration

Prelithium On Lithium

Apparent duration of episode {oven symptoms}--d------- __.,___t,_

Actual duration ol episode-I---—-—ju-

Figure 23-2. Lithium can shorten the apparent duration of episodes by attenuating their severity. By dampening
d1e 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 dampened to a level below the
threshold criteria for a clinical episode, contributing to a decrease in frequency as well.

is whether lithium reduces mood [ability 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 normal mood

fluctuations) or that bipolar patients are accus-

tomed to greater mood variability, which causes

them to judge the truly normal range as less 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 consequence of poor responders’

dropping out of treatment early. Nevertheless,

the question of whether one should persist with

lithium prophylaxis with patients who fail early in

treatment is still unsettled in the literature (Prien

etal.. 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 heated 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 was inferred from

the relapses that 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 among a 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 2] manic-depressive children were signifi-

cantly better after successful lithium treatment

than before in a study by Younes and colleagues

(I986). 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 mliqlliter}. The relapse rate among the 13

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-II

and Cyclothyrnic Disorders

As noted in Chapter 4, the subgroups of bipolar-ll

and cyclothyrnia probably exist on a continuum

with bipolar-I manic-depressive illness. Al-

though most of the 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 1]

and cyclothymia are often referred to as “milder
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fonrts" of bipolar illness, this notion can be mis-

leading, especially for the bipolar-I1 patient with
serious depressive episodes. Less obvious is the

potential severity of cyclothymia. where the re-

lentless recurrences can produce cumulative

damage to the individual's life.

Unfortunately, there are very few studies of

lithium prophylaxis in these subgroups. Dunner

and colleagues (19763) compared bipolarpatients

on lithium (rt = 12) with those on placebo (rt =

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). Quitltin and colleagues (1978,

l98lb), as part of a larger study, found that three

of four bipolar-ll patients given lithium remained

free of depressive symptoms over the 1-year trial.

Peselow and associates (1932), using a longitudi-

nal life table analysis of 102 bipolar-II 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 group or an estimate

of the relapse rate before lithium was started, nor

did the authors comment on preventing relapses

of hypomania.
There are even fewer data available on lithium

prophylaxis among cyclothymic patients, per-

haps partly because the issue ofdiagnostic bound-

aries is more difficult. Dunner and colleagues

(19763), 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 cyclothymic patients

on lithium (:1 = 69) had a 70 percent probability

of a depressive relapse over 2 years. However, as

with the bipolar-ll patients, no placebo or pre-

treatment comparisons are available. and the im-

pact of a hypomania is 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 percent of the

cyclothymic patients vs only 20 percent of those

with personality disorders. Prophylaxis against

Alkermes, Ex. 1065



58 of 89 Alkermes, Ex. 1065

MAINTENANCE MEDICAL TREATMENT

depression, although not specifically commented

on, is suggested by the fact that the majority ofthe

cyclothymic patients on lithium opted to remain
on it.

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-II 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 Illness

How does lithiurn‘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,3’-3 and two noted slightly 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, 19?6). 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 treatment and 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 ofthese (Prien et al., 1973b; Cop-

pen et al. . 1971 ; Baastrup et al., 1970) showed no
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difference between the two groups. In a crossover

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 of the literature, Schou (I9"r'8),

using weighted means of the percentages of pa-

tients relapsing within l 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 imipratnine 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

1-year relapse rate was 35 percent for TCAS

among 187 patients vs only 22 percent for 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.

Many of the patients in the Prien study had less

recurrent forms of unipolar illness. Indeed. the

median number of prior 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-tertn trials, with only a

few studies going on for 2 years and fewer still 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 assessed in these studies is 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 23-1-1. Prevention ct Manic-Depressive Illness with Lithium and with
Tricyclie Antidepressants‘. Summary of the Controlled Trials

Relapsing
Diagnostic Patientsa Within a Yearb

Group Medication M ‘ii.

Lithium vs Placebo

Bipolar Lithium 1 B6 20
Placebo 187 73

Unipolar Lithium 76 22
Placebo 77 55

Antidepressants vs Placebo

Bipolar Antidepressantss 26 65
Placebo ii’) 68

Unipolar Antidepressants” 187 35
Placebo 187 E?

‘Excludes patients who withdrew from trial for reason other than relapse
“Includes patients who withdrew lrorn trial because of relapse
‘10 patients received irniprarnine; 1 received maprotiline
‘'?2 patients received lrniprarnine: 10? received amitriptyiine; 8 received rnaprotiline

Update of Snhou. 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-tenri studies is

the impact of postepisode stabilization 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 evidence for a 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 l—2 years is good for lithium alone or
in combination with a "DCA [tricyclic]. but not as strong
for :1 TCA alone. (pp. I37438)
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We strongly support Batctessarini 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

(Pricn et 411., 1984) have noted elsewhere, it is

diffieult 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 responded to treat-
ment or are otherwise dissatisfied with it.

Lithium Prophylaxis of Schizoeffective
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 schizoaffcctive disorders (especially

schizomania) cannot be distinguished from bipo-
lar illness on the basis of family history, outcome,

or response to treatment. Smaller segments of 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 confounds the litera-

ture on lithium prophylaxis of schizoaffective

disorder, especially in early studies that did not

use quantifiable criteria of prover: reliability. In

their comprehensive review of ten studies com-

paring lithium’s prophylactic efficacy among
sehizoaffective patients (n = 220) with that

among bipolar patients (n = 574), Goodniclt and

Meltzer (1984) noted that the earlier studies gen-

erally reported somewhat better 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 (1936) is representa-

tive of the more recent literature. Using the indi-

vidual retrospective control method over a 10-

year period,3° they found that lithium was associ-

ated with a 92 percent reduction in the number of

episodes among schizoaffective patients com-

pared with a T1 percent reduction among the bi-

polar patients. One of the criteria defining an epi-

soda in this study was a preceding symptom-free

period of at least 1 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, 1983). 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

What is the relevance of the impressive results of

the earlier controlled studies of lithium pro-

phylaxis to the ordinary bipolar patient‘? Al-

though approximately TO 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 outcome study, for example, Har-

row and colleagues (in press) followed 73 bipolar

patients for 1.7 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 major lithium 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 produced results that are at least as

good as the short-term controlled studies (see,

e.g., Page etal., 1987), as one would expectfrom

other data suggesting that short-term prophylactic

outcome is predictive of subsequent long-term

outcome (Can'oll. 1979; Cazzulo et al., 1980;

Page et al., 1987).

Disparities in patient characteristics probably

explain some of the discrepancy in findings.

Given the widespread use of lithium, it is likely

that patients who are referred to university-based

research settings may already have failed to re-

spond to lithium when administered as part 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 NIMH collaborative 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

lithiurtfs prophylactic efficacy is widely accept-

ed, clinicians may not pay sufficient attention to

psychosocial factors that influence the patient.

Dickson and Kendell's report (1936) 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 of lithium prophylaxis in ordinary clini-

cal practice" (p. 521). However. it is question-
able whether there has been a real increase in the

diagnoses of mania in Edinburgh.“ Certainly,

major diagnostic shifts from schizophrenia, to 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, hypornanic, 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

of bipolar illness could have increased, as it has in

the United States (see Chapters 7 and 16).” 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 during that

period, which could increase the baseline rate for
mania and also render more bipolar patients resis-
tant to lithium. Also not discussed was the likeli-

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 methods of lithium

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 predict it,

since diagnostic features and family history are

related. The same predictive power might also be

expected from any of the biological measures as-

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

response to lithium prophylaxis. The relationship

between gender and lithium 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

lithiun'i’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. Baastnip and Schou (1967) reported
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Table 23-15. Clinical Predictions oi Prophylactic Response to Lithium

Patient Characteristics

Dernog raphic
Age
Sex
Marital status

Clinical
Diagnosis
Family history

Age oi onset
Duration oi illness

Presence of mixed states

Frequency ol episodes

BPI vs BF'l|

Episode sequence

Quality of syrnptom—iree intervals

Prediction

None
May diiter for prevention of mania and depression
None

"Pure" bipolar may respond better than schizoallective
For bipolar, shown predictive in some but not all studies.

some confounding with diagnosis
None
Later stages may be less responsive; confounded with

rapid cycling and with tricyclic use
Somewhat poorer response
Rapid cycling (:3 episodes I year} predicts poor

reponse (‘P role of antidepressant treatment]
Unclear
MDI course significantly more responsive than Dtvtl

(see text}
Fewer symptoms during intervals predict better episode

prevention

697

Pharmacological
Acute antimanic andior

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 number of 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’5

prophylactic efficacy among patients with recur-

rent schizoaffective disorder is equivalent to that

among pure bipolar patients. There we noted that

an episodic course with well intervals was more

predictive of lithium response than was the symp-

tomatic picture within an episode.

Clinical Features

Rosenthal and colleagues l19'I9) 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

62 of 89

Probably predictive but no systematic data

4 of 5 studies report signiiicant predictive value
Interlerence with prophylactic eilicacy

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.“

Neither the age of onset of the illness nor its

overall duration predicts prophylactic response to

lithium (Prion et a1., 1974; Dunner etal., 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) found that bipolar patients whose first epi-

sode was manic experienced better prophylactic
effects with lithium than did those whose first

episode was a depression.

Frequency ofEpisodes

Virtually all studies of lithiunfs 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 (l9’?6a) 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.“ 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 thes_e patients, are discussed in Chap-

ter 22 and previously in this chapter.

Type and Sequence ofEpisodes

The differential prophylactic effect of lithium in

bipolar-I and bipolar-II patients is difficult to

tease out of the original lithium prophylactic stud-

ies, which were conducted when the boundaries

between bipolar l 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.
Dunner and colleagues (197-’6a) initially noted

that depressive episodes were more effectively

prevented in bipolar-I than in bipolar-ll patients.

although in an update oftheir data {Dunner et al.,

1979), they did not replicate this finding. l(.uko-

pulos and colleagues (1980) and Quitkin and co-

workers (l9'.~’8) found that bipe-lar—l1 patients ex-

perienced a significant prophylactic effect of

lithium against depression. When interpreting

any pharmacological differences between

bipolar-l and bipolar—fl patients, one must con-

sider the possibility that the higher incidence of

personality and other axis-II disorders among

bipolar-l_l patients (substance abuse, e.g_) could

affect drug response (Abou-Saleh and Coppen,

1986).

How lithium 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 differences in 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-nonnal 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-—and the continuous circular (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 DMl

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-ll patients with the classic

MDI course; all of them showed at least a partial

response. Kukopulos's finding has been repli-

cated by three groups (Haag et al.. 1987; Grof et

al., I987’; Maj et ai., 1989), all of whom noted a

significantly more favorable prophylactic re-

sponse among the MDI patients than among the

DMI patients. The study of Maj and colleagues is

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 reilect the impact of

tricyclics given to treat depression; that is. the

mania following a depression may often he drug-

induced. and such manias may be relatively resis-
tant to lithium treatment.

The pattern of the onset of manic episodes

(abrupt vs gradual) was evaluated by Dunner and

colleagues (l976a) and found to be unrelated to

prophylactic response to lithium. This important

issue merits further study. Finally. Post and asso-

ciates ([988) have suggested that lithium pro-

phylactic efficacy is reduced in 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 28-18. Differential Lithium Response Ftates

pane;-.15 Response to Lithium Prophylaxis °/e
Type ol Course N Good Partial Poor

M DI 1 1 9 61 1 9 20
DMI 785 33 67

CC-long cycle 56 5? 2t) 23
CC-short cycle 50 16 12 ?2
(rapid cyclers}

MDI = Mania, followed by depression. lollowed by a well interval
DMI = Depression, followed by mania. lollowed by a wall interval
CE: = Continuously circular {no well interval exceeding 2 weeks}

332 of these patients [4158] developed a continuously circular course while on lithium
Adapted from Kukopulos at a|_,19ECl-, similar results have been obtained by Haag at al., 1985, and by
Maj el 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 subsequent re-

sponse.—''‘5 Likewise, in their follow-up study,

Prien and colleagues (1974) found that patients
who relapsed during the 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 of clinicians using

lithium for the first 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 that an initial failure does not

represent adequate justification for discontinuing

lithium. We must recall also the frequently cited

observation (based primarily on gradual improve-

ment in 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 psychosocial sup-

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 decreased lithium

response (see, e.g., Himrnelhoch 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. Hirnmelhoch

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 of lithium 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 as lithium.

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 (MMPl}. Similarly, O’Connell and col-

leagues (1935) 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

Many studies that have examined family history

show a significant association between a positive

family history of bipolar illness and a good pro-

phylactic response to 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 have the illness.

Patient Cornpliance

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 Anwng Unipolar Patients

Some of the 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 among their recurrent unipolar

patients, good prophylactic response to lithium

was predicted by more endogenous features, 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-

Lients) 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; Altiskal and

Mallya, I987). Although this formulation corre-

sponds with our clinical experience, controlled
data are lacking.

Conclusion

As in 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 predictors to 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 of clinical

features, they conducted a discriminate function

analysis on an initial sample, then replicated it

with a separate group of patients. 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 endogenous disorder {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 hf 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 37 percent

of the patients.

Side Effects of Lithium

In this section, we review the extensive literature

on the side effects of lithium, examining first the

subjective complaints of patients, then evidence

of the drug‘s effects on organ systems.“ Studies

reporting rates of individual subjective com-

plaints, which are critical to compliance, are

summarized in Chapter 25 (Table 25-8). and the

pooled data” from these individual studies are

displayed in Table 23'-I7.

Subjective Complaints

Most patients receiving lithium experience some

side effects. Some effects are relatively pro-

nounced at the beginning of treatment but gener-

ally diminish or disappear rapidly (e. g. , gastroin-

testinal symptoms) or more gradually (e. g.,

tremor in some patients). 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., 195?).

Not listed 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 23-1 7. The Most Frequently Reported
Subjective Side Effects oi Lithium‘

Side Effect Fooled %

Excessive thirst 35 .9

Pelyuria 30.4
Memory problems 25.2
Tremor 26.6

Weight gain 18.9
Drowsinessmredness 12.4
Diarrhea 8.7

No complaints 26.2

3 Pooled percentages from 12 individual studies. Fielor to
Table 25-9 tor 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., l970b), 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 received little 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-

tergaand 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 (Del..ong and Aldershof,

I987). The elderly must be carefully monitored

for signs of toxicity, primarily because of de-
creased renal clearances“?

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 order to isolate them from symptoms of

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

(1-lolinger and Wolpert, 1979). McCrcadie and

Morrison (1985), in a study of lithium discontinu-

ance patterns in southwest Scotland. found that

40 percent of the lithium patients had discon-

tinued the drug; 23 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 I9 percent stopped

lithium because of side effects. Interestingly, the
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three side effects that contribute most to non-

compliance involve the CNS, a system that has

received perhaps too little emphasis in the studies
summarized in Table 23-17.

The well-established, clear relationship be-
tween lithium blood level and 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 of lithium currently in use (average blood
level of 0.67) are associated with a lower inci-

dence of a broad range of side effects when com-

pared with the earlier practice associated with

blood levels that were, on average, 30 percent

higher (Coppen and Swade, I936: Vestergaard
and Schou, 1988).

Elizur and colleagues (1977) and Zakowska-

Dabrowslta 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 (1930) 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 (1930) found

that patients complained significantly less fre-
quently of lithium side effects when euthyniic

than when either depressed or manic, but Lys-

kowskl and colleagues (1982) found the opposite.

Effect 9fLong-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-treatedipatients (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; Cho et al. ,

67 of 89

TREATMENT

1979). Although relatively few patients experi-

ence actual clinical hypothyroidism when treated
with lithium, milder manifestations of lowered

thyroid function are frequent. From the literature,

Miinnistd (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 et .11.,

I985}. 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 (Miinnisrij, 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 T4 and TSH were studied longi-

tudinally, the initial decrease in T4 was reversed

with time, returning to the preiithium level within
12 months (Maarbjerg et aJ., 1987). These inves-

tigators found a low incidence of patients requir-

ing thyroxine treatment for hypothyroidism and

recommended that 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 at a mean of6.8 years (Joffe et al., 1988),

and 42 percent at a mean of 15 years (Stancer and
Forbath, 1989).

One problem in evaluating the effect of lithium

on thyroid function is 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, Transbdl 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 T3 and T4. averaging 25 percent,
were associated with the TSH elevations. This

reduction within the normal range may have clini-

cal significance. Thus, in a group of patients who
had been on lithium for at least 6 months, Hatterer

and colleagues {1989) found a significant asso-

ciation between low-nomial T4 and complaints of

lethargy and cognitive impairment. Moreover,
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Table 23-18. Systemic Eftects oi Lithium

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

Kidney“
Tubular iunction irnpairrnent — related to dose and duration of treatment

Decreased renal concentrating ability in 15-30% at patients
Poiyuria In 5i}% of patients transiently — persists in 20-40% or patients on tong-term

maintenance therapy
Gtomerular lunction preserved
Histological change not lithium speoilic

Nervous System‘
Usuatty transient and dose-related: signrtteant as reasons for noncomptiance;

intensification may be evidence of neurotoxicity
Fine tremor in 33-65% of patients — more frequent in males.‘ persists in 450% or patients in

maintenance therapy _
Decreased motor coordination —— rniio ataxia may signal toxicity
Muscular weakness
Extrapyratnidal
"Cogwheel" rigidity {slight in most} in 48-59% of patients — associated with ionger treatment
Nonspecific EEG changes
Cognitive and memory function (see Chapter 18}

Metabolic

Weight gain in 11-33% of patients — some may be secondary to hypotl‘tyroidt'sm or to
thirst-related increases in caloric intake

Altered glucose metabolism
Hyperparathyroidisrn — rare
Mild decalcitication. but without clinical osteoporosis

Den11atotogtcaI°
Maculopapular and acne—Iike lesions —— occur early; reversible.‘ may not recur on resumption or

lithium

Psoriasis — not uncommon in patients with a past or family history of psoriasis
Moderate hair loss lntrequently reported ~— almost an cases temaie

Cardlovascularfl
EKG: T-wave flattening or inversion — benign; reversible
Sinus node dystunction -— rare; reversible
Cardiac arrythrnias — rare. generamy dose-related

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

Respiratory (see text]

Teratogenlc (see discussion of iithium and pregnancy in Table 23-7 8. 23-‘tat

Many ot the systemic effects are rellected in subjective complaints (see Table 25-10).

FN Johnson (1934) has reviewed the literature on the potential etiects oi lithium on sensory systems.

3Eflecls to these systems constitute the majority oi the inquiries received at the Lithium Information Center
(Carroll et at, 1936].

mean T3 within the normal range was signifi-
cantly lower in patients who relapsed. and it in-
versely correlated with affective state.

One of the factors contributing to the relatively
high rate of lithium-related thyroid effects is a

higher than normal rate of prior thyroid disease in

this population (Whybrow at at. , 1969), especial-
ty among rapid-cycling patients (Cowdry at al.,
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1983; Bauer and Whybrow, 19883). There is also

a greater frequency of a family history of thyroid

disease, reported as 14 percent in one study
(Lazarus ct al.. 1981}. Of the many potentially
abnorrnai thyroid indices in patients on lithium, a

relatively high prevalence of thyroid autoim-
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, 1936;

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 use 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

accompany lithium 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 and specificity of the histo-

logical changes, the reports set in motion a use-

ful, comprehensive evaluation of lithium’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 mli'rninute.““ In an interesting
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study comparing l0l 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 patients treated with lithium

for an average of38 months with S9 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., 1936) reported a small

negative correlation with duration of lithium

therapy in a group of 36 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

oeuroleptics and lithium together is, however,

suggested by the small study of Bucht and col-

leagues (1980), who found more pronounced bis-

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 number of lithium clinics suggests little or

no clinically important effect of lithium on

glomerular function. This experience is rein-

forced by individual studies and reviews“ 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. Estimates of lithium-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 783 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 of this

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.
In summary. the continuous use 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 some patients, and the extent of impair-

ment appears to be related to dosage and, to a
lesser extent, to the duration of lithium treatment.

Initially. Schou suggested that this effect may be

greater in patients who have high peak blood lev-

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 to a single-

dose regimen. To answer this question, a study

directly compared the Schou and the Rafaelsen

clinics (Schou et 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.“

Certainly, renal problems are more extensive

in patients who have had episodes of lithium

overdose and intoxication. The possibility that

these changes could become irreversible provides

a strong reason for scrupulously avoiding periods
of lithium intoxication. It is now clear, however.

that when lithium intoxication occurs it is due to

deliberate overdose or an inappropriately high

blood level, usually the result ofa failure to adjust

the dose during periods of physical illness with

fever and dehydration (Schou et al., 1989).“

Knowledge concerning lithiunfs 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 carefillly 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

impending toxicity. Second, CNS effects seem to

be disproportionately imponant 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 trem-
or of the hands that tends to become exacerbated

with intentional line coordinated movements.

Tremor can vary in intensity, perhaps in relation

to mood, psychological stress, and drugs. such as

caffeine and antidepressants. In some patients, it

decreases with time, although not invariably. It

can be treated with [3-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,“ 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 cogwheel rigidity in 7 percent

and very slight evidence of it in an additional 26

percent. Among those on lithium plus neurolep-

ties, 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
a more marked lithium tremor. These side effects

do not respond to anticholinergic medications.

Some (Perenyi et al., 1984; Mukheijee et al.,

1986) but not all (Waddington and Youssef,

1988) studies of tardive dyskinesia in manic-

depressive patients“ show an association be-

tween the syndrome and 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.,

1934; Multherjee et al., 1986; Waddington and

Youssef, 1988). One study, however, links a high-

er incidence of tardive dyslcinesia with longer peri-
ods of lithium administration (Dinan and Cohen,

1989), and the question remains unresolved.

Changes in the eiecti-oencephalograph (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 {I988} did not find any worsening of sei-

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 et al., 1985 and Cermefio.

1989). Since the syndrome typically occurs and

remits spontaneously, a link to lithium is not yet
established.

Cognitive Efiects. The well—known neurotoxic

effects of lithium are documented extensively in

the literature.” Since the drug's primary action is

mediated through the central nervous system, it is

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 treatment that 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-

Sale-h and Coppen, 1983; Englesmanrt et al.,

1938}, it is important to bear in mind that impair-

ment of intellectual functioning caused by lithium

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 have led to conflicting results.“
In their review of the literature, Ananth and col-

leagues (1 937) found that evidence was equivocal

for lithium-induced cognitive impain-nent. 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 proof that lithium causes memory dis-
orders.” Jefferson and associates {I987}, on the

other hand, while acknowledging the major
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methodological problems in 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 oflithiuin’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 perforrnance decrements on various cognitive
tests. including memory tests. The available data sug-
gest that the slowing of performance is likely to be
secondary to a slowing in rate of central information
processing. (p. 1463)

Evidence for lithium’s detrimental effects on

long-terrn memory, associative processing, se-

mantic reasoning. memory retrieval, and speed of

cognitive and psychomotor performance comes,

in fact, from many studies.” Results from inves-

tigations of lithium and intellectual functioning in

patients are less consistent, although certainly

suggestive.”

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 lowest effective
lithium level.

Neuroroxidty. 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 mEqlliter 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-

live states that are part of the illness in many

patients. West and Meltzer (I979) reported on
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five patients who developed neurotoxicity, some

at relatively modest blood levels (0.? to 1.?

mEqi‘liter). These patients had marked anxiety

and psychosis during mania. symptoms that the

investigators suggested might be associated with

increased vulnerability to neurotoxic effects.

This finding is of interest in light of the naturalis-

tic observation that psychotic mania is frequently

associated with organic symptoms. such as de-

lirium (Kraepelin. 1921; Carlson and Goodwin,
1973). Lithiurminduced delirium resolves 1 to 2
weeks after levels return to normal (DePaulo et

al.. 1982). As the neurological syndrome prog-

resses, frank cerebellar symptoms, ataxia,

choreiforrn or parkinsonian movements. and set-

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 number of days. Thus, if the

clinician, patient, and family are alert to this pos-

sibility, early intervention can be effective.

One group noted the benefits of the 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

symptoms are 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 symptoms than 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 independent of 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 plasma lithium (see. e.g., Elizur et at .,

l9T7], 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 morelslowly after ini-

tial administration and stay higher than serum

levels after a steady state is attained. Lithium

uptake in the brain is not unifonn. Some parts 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, it is uncommon. Nonethe-

less, these two classes of drugs cenainly 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 has a variety of

effects on the heart, which are generally benign.

Most common is 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 sinoatriai block (Mitchell and MacKen-

sie, 1982) may be particularly relevant for elderly

patients, who are generally more prone to devel-

op these dysfunctions than are younger patients.

There are occasional reports of arrhythmias in

patients on lithium. After comprehensively re-

viewing the literature, Albrecht and Muller-

Oerlinghausen (l980),5"‘ 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) reported that 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).55 Similarly, Glen and colleagues

(1979) found no relationship between death while

on lithium and the length of time on the drug.

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

glucose metabolism, partly because of the very

common side 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 lithiurn's multiple

effects on enzymes and receptors involved in

these processes. Lithium‘s inhibition of cyclic
AMP formation 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. Although lithium has intensified

diabetes in some patients (Mellerup et al. , 1933),

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. Although earlier

studies suggested that these changes were rarely

of clinical significance, a more recent report by

Stancer and Forbath (1989) challenges this con-

clusion.“ 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 (Miinnistti. 1980) has not been estab-
lished. The metabolic effects of lithium have

been comprehensively reviewed by Lazarus
(1986).

Skin _Reoctions. 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 Thorrnann, l9?9J. A family history

of psoriasis has been suggested as a predisposing

factor in some cases, and psoriasis frequently re-

sponds to the discontinuation of lithium.

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. Acneifonn eruptions

have been reported occasionally, and rarely fol-

iiculitis and exfoiiative 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—[ikc syndrome (Shultla and Borison. 1982),

may provide some insight into these dermatologi-
cal effects.

Hair loss attributed 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 months after the initiation of lithium

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 aiopecia aieata may occur,

but it is very rare {Silvestri et al., 1988).

Bone. Since lithium is known to accumulate in

bone, there has been some interest in 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 much later than in

other body systems. Although one investigator

has reported coincidental improvement of asthma

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 Efiecrs. 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"

than in 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. Some of this variance seemed to 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 (l976a), 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 ct al., 1988).

The use of supplemental antidepressants and

neuroleptics and other drugs for breakthrough de-

pressions and rnanias 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 supplemental tricyclics 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.

We reintroduce 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 of this 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-

spec-tive. double-blind studies of bipolar patients

75 of 89

TREATMENT

that have compared the prophylactic efficacy of

lithium alone with lithium supplemented by a tri-

cyclic antidepressant {Quitkjn at 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

proneuthat 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 imipramine for

patients whose index episode was manic, but this

difference did not achieve statistical 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

(Kultopulos et al. , I980; 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. . . .

We tried all of the antidepressant drugs: tricyclics.
tetracyclics, MAOIS . . . and all had the effect of ma}:-
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434 Patients -mi" 115 (26%) Changed to continuous

Long cycles
N = 19 (32%)

circular course

59 Antidepressant related

Short cycles (2 year}
N = 40 (65%)

Figure 23-3. An open longitudinal study of 434 bipolar patients (from Kukopulos et al.. 1930).

mg the post-depressive mania or hypomania refractory
to lithium. Ten non—responders became responders as a
result of not receiving antidepressants. [emphasis in
the original]. . . .

When antidepressants are not given during the tie-
pressive phase, the following mania or hypotnania dis-
appears [iflithittrn is maintained]. . . .0t11y one [con-
tinuously cycling patient] kept switching rapidly from
depression to rnania during lithium treatment. even
though he was not given antidepressants. (1930. pp.
146447)

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 does it

say how many of the patients who did not develop

cycling were treated with tricyclics. Also, it does
not indicate how many were continuously on anti-

depressants. Most problematic is the absence of

information on the pretreatment cycle frequency

in this group of patients.”

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 when the 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 change in the illness, greater use of illicit

drugs} can only be clarified by further long-terrn

prospective studies, which are sorely needed.

The impact of MAOls 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. In his review of the litera-

ture, Bunney (1978) noted that MA01s 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

Himn-ielhoch’s group and Quitkin‘s group re-

ported that the majority of their lithium-treated

bipolar patients whose breakthrough depressions

had not responded to TCAS did respond when an
MAO1 was added to 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 were similar to the course

and outcome of patients treated with tricyclics.

Clearly, further systematic studies are needed.

Two new heterocyclic antidepressants, llUO)I.'.-

etine and bupropion, because of their favorable

side effect profiles, are now being used exten-

sively to treat breakthrough depressions in pa-

tients on maintenance lithium. Although each of

these drugs appears to be less likely to precipitate

mania than are the classic tricyclics, this advan-

tage is not yet established. Nor is it yet known

what effects these two new drugs will have on the

long-term course of the illness.
Even less information is available on how the

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

tion on maintenance neumleptics, this approach

has received little systematic attention. Although

the initial study of flupenthittol in bipolar patients
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suggested that manic episodes might be con-

trolled with the neuroleptic (Ahlfors et al. , l9S 1),

a later, better controlled study [Esparon et al.,

1986) showed that depot flupenthixol was no 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 shown in 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 Himn1elhoch’s pa-

tients, however, clinical improvement apparently

was associated with an increase in plasma lithium

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).” 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-
ceived little 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., l9'lO). 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 gradual lithium discontinuation, Molnar

and colleagues { 1937] found no evidence of re-

bound among l5 bipolar patients.

In contrast, two studies have shown a higher

relapse frequency during withdrawal of lithium 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 uonrandomly selected

control group of bipolar patients who had not
received lithium and who were matched for fac-

tors proposed as predictive of outcome. Mander

found that 8 of the 29 patients 1-elapsed in the first

3 months, and 7 of the 8 relapses were manic.

The issue 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 which lithium is

withdrawn may be important, as suggested by

Molnar and associates (1937). At this point, the

probability of a rebound during lithium with-
drawal is still difficult to assess.

Alternate or Adj unctive Approaches

to Prophylactic 'I‘reatn1ent

Alternatives to lithium in the prophylactic man-

agement of bipolar illness have been the subject

of a few studies, many of which focus on patients

who have failed to respond adequately to lithium.

Some alternate treatments are given to supple-

ment rather than to supplant lithium. Some are

considered experimental because their 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 psychornotor epilep-

sy or complex partial seizures, and various parox-

ysmaj pain syndromes, such as trigeminal 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 open trials.

In a preliminary open study, Okuma and col-

leagues (1973) reported a prophylactic effect in

[4 of their 27 bipolar patients. Ballenger and Post

(1978), in the first double-blind trials, noted a

prophylacticueffect in 13 bipolar patients main-
tained on carbamazepine for up to 4 months (Fig-

ure 23-4). Many of their patients had rapid cycles

or had failed to respond to lithium. Okuma and

colleagues (1981) conducted a 1-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 many of their

patients had previously responded to lithium.

Kishimoto and colleagues (1983) have suggested

that responders to carbamazepine prophylaxis are

likely to be those with an onset of illness before

age 20 and those with frequent illness episodes.

Carbamazepine may be a useful alternative for

the prophylactic management of bipolar patients

who respond poorly to lithium (see, e.g., Placidi

et al., 1986; Watkins et al., 198?), 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 that it is at least

as effective prophylactically as lithium in se-

verely ill patients (Lusznat et al., 1988).

Kobayashi and colleagues (1983) described a re-

current unipolar patient who was treated suc-

cessfully with carbarnazepine. Among some pa-

tients, it appears that the initial prophylactic

effect of carbarnazepine is not sustained after 3 to

4 years (Frankenburg et ai., 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 carbarnazepine are en-

couraging, the number of patients evaluated in

double-blind controlled studies is still quite small

(less than 50 at this 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

may never be possible to do the kinds of large

studies necessary for its approval by the FDA as a

prophylactic agent in rnanic—clepressive illness.
Another antieonvulsant derived from theoreti-

cal considerations is vaipronte (or valproic acid),

an agent that enhances the action of GABA, an

inhibitory neurotransmitter in the CNS hypoth-
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Carbamazepine

Figure 23-4. Reduction of time spent manic or depressed after treatment with carhamazepine. Thirteen patients
with a prior history of rapid cycles or lithium resistance were crossed over to carbamazepine under doLtble—blind
conditions. The pie charts illustrate the dramatic reduction in the total time spent ill for the group as a whole (from
Post and Uhde. 1937).

esized to be reduced in manic-depressive illness.

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 period of observation. This

finding suggests an active drug effect, since these

patients had histories of relatively frequent re-

lapses. Other studies have confirmed these re-

sults.” 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-

propyiacetarnide (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, 198?}.

also have been used prophylactically in some bi-

polar patients ,5“ 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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mg (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-

mone in an attempt to suppress these endogenous

fluctuations. Later, Stancer and associates (l9’}'0)

established the effectiveness of this approach in a

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

[l938b). They found that supplemental T4, in

doses sufficient to produce “supranon-nal“ T4 lev-

els, successfully converted 10 of I l lithium-

resistant patients with rapid cycles into lithium

responders. Of the 4 patients taken off T4 under

double-blind conditions, 3 quickly relapsed. This

interesting preliminary finding is consistent with

Alkermes, Ex. 1065



81 of 89 Alkermes, Ex. 1065

716

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., i988].

A Selective Monaamine Oxidase-A Inhibitor

MAOls appear to be effective antidepressants in

some bipolar patients. including some who do not

respond to TCAs. The case report literature indi-

cates that MAOIS. like the Itricyclics, can precipi-
tate mania and worsen the course of the illness.

The clinically available MAOIS are nonspecific.

They inhibit both the A and B form of the enzyme

(see Chapter 1?). Indirect evidence suggests that

inhibition of the B form may be associated with
some of the deleterious behavioral effects of

MAOls, particularly those associated with the in-

duction of mania and cycles. In a trial of

clor'g_vline, an MAOI specific 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 number of 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).
Mocl'obcmr'de 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.

Serotoriergic 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 MAC) Inhibitors on
Average Cycle Length in Days

Lithium
Patient Placebo Lithium +TCA MAO! 9

Clorgylirieb
1 :-220 39 :51 D
2 32 38 93
3 145 43 90
4 23 10 72
5 35 50

Tranylcypromlrle or Phanatzlnefi
ed 5220 as :58
79 32 38 53
8 25 28 1 8 >3 50
9 11 1 2-300

10 75 >72 51 49
1 1 >106 95 63 42

Adjusted
Means 99 45 44 152

TGA = Tricyclic antidepressantMAUI = Moncarnine oxidase inhibitor

9 Given with conventional treatment In most cases

'3 Adapted trorn Floner at al.. was
'3 Adapted from Cowdry, unpublished data
5 Same as patient 1
9 same as patient 2

They have been tried also, but less extensively,

for prophylactic management.

Van Praag and Del-laan (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 1?). These investigators re-

ported on a prophylactic trial of the serotonin

precursor, 5-hydroxytryptophan (5-HTP} in 20

patients with recurrent major affective disorder,

including 6 bipolar patients. Using a drug-

placcbo crossover paradigm (with patients re-

ceiving either a year of 5-HTP followed by a year

of placebo, or vice versa}, they showed a 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 of its role in the eosinophilia myalgia

syndrome. Chouinard and colleagues (1979) re-

ported a case of a rapid-cycling bipolar woman
who did not respond to 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
(I987). Beitrnan and Dunner (1982) reported a

case of a bipolar woman with two episodes a year

for 16 years. Although unresponsive to lithium

and irnipramine. 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 reuptalte of

the neurotransmitter. They found that this treat-
ment (zimelidine) could not be substituted for

lithium in the prophylactic management of bipo-

lar patients, and the drug was later withdrawn

from the market because of toxicity.

Fluoxctine 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 et al. ,

1938), 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 Neuraleptic

The prophylactic efficacy of a maintenance neu-

roleptic (flnpenthixoi decanoate) was evaluated

by Ahlfors and colleagues (1931) in 85 bipolar

patients, all of whom had been treated with

lithium but either responded poorly or had prob-

lems with compliance or side 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 spent ill

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 flupenthj xol,
and, in fact, they found that the patients did worse
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than on the placebo. At thisjuncture it 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 bnpropion (see

Chapter 22) may also have prophylactic efficacy

against both phases of the 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 a[._. I987) suggest that

the calcium-channel blocker vernparni? may have

prophylactic effects in rapid-cycling bipolar ill-

ness, although not all 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) compared lithium

and veraparnil in a 1-year, double-blind, cross-

over study of 20 manic-depressive men already

stabilized and maintained on lithium. They found

that the patients treated first with verapamil

showed clinical improvement after 60 days,

whereas the lithium-treated patients improved af-

ter l30 days; 60 days after crossover, the group

first treated with verapamil and then switched to
lithium no longer showed improvement, and the

other group was still doing well. The complex

interaction of lithium and veraparnjl suggested by

this study warrants further investigation.

Rnbidium. 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). Among five 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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Mognesittm usportttre has been reported to

have mood-stabilizing properties in rapid-cycling

bipolar patients (Chouinard et 51]., I988}. 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 at'o'osterone an-

tagonist might stabilize the illness. Of the six

patients given spironolactone after demonstrati rig

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. Methyiene blue, which dampens the
effects of vanadium on Na,K-ATPase, was ini-

tially reported to be effective in both phases ofthe

illness based on open clinical experience (Nar-

sapur and Naylor. 1983). in a subsequent 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

which also decrease endogenous vanadium (Kay

et al., 1984). 1..ow—vanadiutn 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.

Steep Deprivation

As indicated in Chapter 22, sleep deprivation

may provide a nonpharmacological alternative or

adjunct to psychotropic drugs in some patients.

its prophylactic potential has been explored brief-

ly by one group (Christodoulou et a1.. 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.

Mointemmce EC?‘

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 found that it 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 power of lithium with strik-

ing consistency. Contrary to common belief,

among bipolar patients lithium maintenance has

been shown to be equally effective against major

episodes of mania and of depression, although it
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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 rnnst be based on indi-

vidual patient characteristics. A maintenance tri-

cyclic (or MAOI)5‘- 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 for lithium maintenance is a history of at

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 widi bipolar ill-
ness, there is less known about the 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 when it

is related to antidepressants). Patient compliance

may well be the most powerful factor of all affect-

ing prophylactic responses.

During lithium maintenance, moderate break-

through depressive episodes may respond to opti-

mization of lithium and of thyroid supplements,

along With additional psychotherapeutic support.

More serious 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, MAOls, 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 cannot tolerate lithium, preliminary

data suggest that it is effective for lithium-

resistant patients, especially those with rapid cy-

cles. Whether it 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, if mismanaged, 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 concem—kidney, thy-

roid, and CNS. Lithium does not impair renal

filtration appreciably, but tubular concentrating

ability is reduced in some patients, 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 some patients).

Although most patients compensate for this on

their own, many require thyroid supplementa-

tion. The effects of lithium on the CNS (initially

prominent but 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 one of 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—appro:-timately

1 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 treatment of the bipolar patient is generally

between 0.6 and 0.9 mEq1liter. 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.

Dining the first several weeks, blood levels

should be monitored weekly to determine the

closetblood level ratio for the individual patient.

After stabilization, the frequency of monitoring

can be flexible. The patiei1t‘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 rngfday) for tremor. Loop di-

uretics can be added to help control lithium-

induced NDI. Supplemental thyroid medication

can aid in treating hypothyroidism or its 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-glutarnine, 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 has relatively few adverse interac-

tions with psychoactive and nonpsychoactive

drugs. The effects of some combinations may he

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 serious risk,
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but such holidays may encourage noncompliance
when the medication is resumed.

The fact that lithium maintenance treatment 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. Tr?"-Quarterly 5. (Winter, 1981) pp. 270-271.
Cited in Hamilton, 1932, p. 370.

2. In light of subsequent studies indicating that pa-
tients with rapid cycles often 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. ln 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 episode to start mainte-
nance lithium, and the tliird 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 years on 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 (2! 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 who stayed on lithium (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-
sponsiveness to 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 l year).

6. The “desirable" lithium level cited in the Physi-
cian’: Desk Reference and package inserts (0.6 to
1.2) is based on earlier literature.

7. In the Coppen et al. (1983) study. the independent
variable was the lithium blood level during the
trial rather than assignment to one or the other of
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ll}.

11.

I2.

13.

I4.

l5.

l6.

I'i'.

t8.

the two dose—reclucl:ion groups. This leaves open
the possibility of an uncontrolled variable. For
example, patients who are feeling well over some
time may reduce their close on their own. contrib-
uting to the association between lower plasma
level and favorable course.

Cooper ct al . , 1973; Perry et al. , 1982; Zetin et al. .
I986; Lobeclc eta[.. 1981?; Rosenberg et 31., 1987;
Karin’ et al., I987.

. Since some patients may develop tolerance to
beta-blockers after prolonged use. Schou and Ves-
tergaard (1987) suggest that their use he 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
who are instructed to take it as needed.

Thiazides can be used with ‘caution. however.
Himrnelhoch 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 l g produces a 70 percent in-
crease. To initiate this combined regimen, the
lithium dose should be cut in half, then a low dose
[250 mg) of chlorotbiazide 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 number of patients (Stern
et al., 1983), 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 adrop
in the lithium level 10 to 14 days earlier. In other
words, the lag in onset ofefficacy seems also to be
m.irrored 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 (I984).
Data reviewed in Chapter 22 (Joffe et al., 1988)
indicate that T3 is more effective than T_,, in poten-
tiating antidepressant response to a tricyclie.
Whether this also applies to the use of thyroid in
patients on lithium is not known. ‘I’, has the disad-
vantage of confounding the plasma monitoring of
thyroid hormone level.
Carbamazepine can complicate ECT treatment by
raising the seizure threshold.
See reviews by Amdisen and Schou. 1980; Grofet
al., l9’l'9b; 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 Targurn et al.. 1979; Brockirtgton et
al.. 1982; Dates, 1936; Stewart, 1988.

This was an open prospective study with a sample
that was not randomly selected.
Among the alternatives to lithium for patients with
rapid cycles is magnesium aspartate, a treatment
studied as early as 1932 t'Mestrallet and Lan-ivé,
I932}.

The Ph_v.rr‘cfml’s Desk Reference and package
insert warnings about the risk of carbarnazepine-
induced bone marrow suppression were apparent-
ly based on earlier literature, in which car-
barnaeepine was administered in combination
with other anticonvulsant drugs.
Figure 24-3, from the 1967 Baastnip and Schou
study. provides both an excellent illustration of the
variability of the natural course of the illness and a
dramatic demonstration of lithium‘s efficacy. It is
reproduced in Chapter 24 because we find it useful
as part of one important component of psycho-
therapy in teaching patients about the illness and
its treatment.

. Baastrup etal., I9"r'0;Coppen etal., 1973; Prien et
al., 19733; 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, 1 mixed state) within 5
months when switched from lithium to placebo,
None of the 23 bipolar patients maintained on
lithium relapsed within that time. In the double-
blind prospective trial by Coppen and co-workers
(I973), the mean “affective morbidity" was vir-
tually the same for mania and depression. Cundali
and associates (l9’r'_’2) studied lithium prophylaxis
in a crossover design with 12 patients already sta-
bilized on Lithium. The predominance of mardc
episodes during placebo treatment, especially in
contrast to the low incidence on lithium, suggests
a greater antirnanic than antidepressive. effect for
lithium.

Prien and co-workers (l973a) 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 of severe relapses was reduced by half in
the lithium group. compared with no reduction in
the placebo group (p < 0.001}, a difference pri-
marily clue to the impact of lithium on manic epi-
sodes. The proportion of patients with depressive
relapses was reduced from 16 percent before treat-
ment to 3 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 groups after 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 out that 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 irniprarnine. During the
2-year follow-up, the placebo vs lithium differ-
ence in manic episodes was 21 {from 33 percent to
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 episodes at 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 '/2 to 4 ‘/2 years. The placebo—lithjum difference
appeared to be greater for manic episodes (from 94
percent to 59 percent] man for depressive episodes
(from 44 percent to 29 percent). As with the study
by Prion and colleagues, the most interesting as-
pect of these data is the relatively low number of
depressive relapses in both groups. probably re-
flecting dropouts resulting from manic episodes in
both group. The mean number of depressive epi-
sodes per year among lithiutn—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 (l976a) reported on 40
bipolar-[I patients followed in an outpatient clinic,
16 of whom received maintenance lithium 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 (19313) found that of the 21 percent who
relapsed on lithium, half were depressive and half
manic. Prien and associates {I934} also noted a

similar rate of depressive and manic relapses in -12
Lithiu.m—treated bipolar patients over a l 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., 197?; Penn and Wheless, 1977;
Roose et al., 1979: Murray et al.. 1983.
Hartigan, I963; Baastrup and Schou, I967; Poole
et al., l9'i'S; Angst et al., I930.
Coppen et al. . 1976; Kane etal, 1982; Glen et al. _.
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 (Le. , on
placebo} are not established.
These points are well-expressed in letters written
in response to the Lancer editorial of February 2] .
198?; note especially Schou‘s response.
The U.S. increase occurred especially among the
young. Dickson and Kendell noted that their I93]
patients were younger than those in 19't'0.
Only a minority of Dickson and Kendel l 's patients
were taking lithium before admission [22 percent
in 1970 and 1971 vs 35 percentin [980 and I981).
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.

As noted earlier, bipolar patients with 1'l'1iJtBd 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, l9Tr'4;
Prien et al., 1974; Kuitopulos et al., 1930; Misra
and Burns, 1977.
Prien et al. , l9't'4; Dunner and Fieve, 1974; Abou-

Saleh and Coppen, I986; Page et al.. I987.
Stallone et al., 1973; Mendlewicz et al., 19'.-'2b,
1973; Grofet 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.. 1930; Jefferson and Greist,
1977, 1987.

These averages include only data from patients on
lithium alone. Thus, Bone and co-workers ( I980)
and Lyskowsl-ti and colleagues (1982) report sig-
nificantly higher rates of various side effects in
patients on combinations of lithium and other psy-
chotropic agents titan on lithium alone, although
this was not confirmed by Duncavage and associ-
ates (I983).
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40. Roose et al.. 1979; Vestergaard and Schou. 1984;

41.

42.

43.

45.

46.

47.

48.

49.

50.

5!.

53.

Hardy et al.. 1987; Shulrnan et al.. 1937.
in the Maarbjerg et al. study. the incidence of
lithium-induced hypothyroidism was calculated 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 effect-is partly caused by the ion's
interference with antidiuretic hormone.

Hansen et al.. 1977. I979: Hestbech et al.. l9’.’7;

Aurell et al.. 198i; 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 crcatinine or more recently 32-
microglobulin. Although the fortner does not cor-
relate with GER. the latter does {Viberti et al..
I981; Samiy and Rosnick, 1987).
Bendz, 1983, 1985; Smigan, et al.. 1984;
Jorgcnsen et al. , I 934; Johnson et al. , 1984; Tyrer
et al., 1983; Boton eta1., I987: Mellerup et al..
I987; Gelenberg et al.. 1987; Schou et al.. 1989;
Santella et al.. 1988; Conte et al.. I989.

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 Scbou and colleagues covered
4,900-patient years. Of the 24 instances of lithium
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 of lithium on muscle coordination

can contribute to compliance problems. To pre-
vent this . the lithium dose should be reduced to the

minimum necessary to control the illness.
The general issue of tardive dysltinesia in manic-
clepressive illness , 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. 1935.
These issues have been reviewed by Shaw et at.
1986. 1987'; Ananlh et al.. 1937; Jefferson ct al.,
198?: and Judd et al.. I937.

. See, for example. Schou at al.. l9fi8b;Judd et al.,
l977b; Kamiol et al.. 1978; Judd. 1979; limp!
and Miiller-Oerlingbausen, 1979; Weingartner et
al.. l983a,b, I935; Glue et a|.,l9B'I.
Those reporting detrimental effects of lithium on
cognitive abilities and speed of perfonnancc in-
clude, among others, Demers and Heninger,
I971: Reus et al., 19791‘): Land et al.. 1982; Fons
et al.. 1985; Shaw et al.. 1986. 1987. Addi-
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54.

55.

57.

S8.

59.

7'23

tionally, Aminoff et al. . ( I974) found that lithium
caused a reversible deterioration in cognitive func-
tioning in patients with Huntington‘s disease. The
degree of cognitive irnpairment was not correlated
with the degree of dementia in these patients.

Studies reporting no significant effect of lithium
on memory or other cognitive abilities include. for
example. Telford and Worrall, I978; Kjcllman et
al.. I980; Ghadirian et al.. 1933; 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 Muller-
Oerlinghausen ([930), other excellent reviews of
cardiac effects include those by Jefferson and Gre-
ist (1977), Tillcian and colleagues {l9".’6). and
Mitchell and Macffienzie (1932).

In the Norton and Whalley study ( I984) 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 [9 patients
who had been on lithium for more than H) years.
They found 8 (42 percent} with elevated para-
thyroid hormone levels, 3 of whom had clinical

signs of hyperparathyroidism, including de-
generati ve spine disease. osteoporosis. and hyper-
tcnsionlcardiornegaly.
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 worsen the course of illness 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 higherdropout rates
(in part. a product of the mobility of the popula-
tion) decrease the likelihood of any individual
clinician or group detecting the longer—tem1
effects of treatment interventions. As reported by
Kulcopulos. some ofthe 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.. l9'r'D', Small et al.. 19'}'1;Lapierre
et al.. I980: Klein et al.. 1981; Margo and
McMahon. 1982; Christodoulou and Lyltouras.
1982.

Puzynski and Klosiewicz. 1934; Vencovsky et al . .
I984; Prasad. 1984; Brennan et al.. 1984;
McElroy et al.. 1988; Hayes, 1939; Calabrese and
Delucchi, 1939.
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60. An open study of clonazepam prophylaxis in live 6] . Among the antidepressants. only _imipramine and
1itJ1iurn—refractory bipolar patients (Aronson etal.. arnitriptyline 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
Huwever, the report of Sacks (I989) is more have prophylactic efficacy in recusrent unipolar
encouraging. depression.
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