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® {n a double-blind, long-term follow-up study, 117 bipolar
patients received lithium carbonate, imipramine hydrochio-
ride, or both and 150 unipolar patients received lithium car-
bonate, imipramine, both lithium carbonate and imipramine, or
placebo. With bipolar patients, lithium carbonate and the
combination treatment were superior to imipramine in prevent-
ing manic recurrences and were as effective as imipramine in
preventing manic recurrences and were as effective as im-
ipramine in preventing depressive episodes. The combination
treatment provided no advantage over lithium carbonate
alone. With unipolar patients, imipramine and the combination
treatment were more effective than lithium carbonate and
placebo in preventing depressive recurrences. The combina-
tion treatment provided no advantage over imipramine alone.
The lithium carbonate~treated group had fewer manic epi-
sodes than the other groups. Treatment outcome, which was
evaluated primarily in terms of the occurrence of major depres-
sion or manic episodes, was significantly related to character-
istics of the index episode, ie, the episode that brought the
patient into the study.
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During the past two decades, it hss become increasingly
clear that major affective illness should be viewec
longitudinally rather than solely in terms of the acute
episode. There is convincing evidense from studies on the
course of affective disorders that the majority of patients
who have aninitial episode of major depression or mania wil
suffer recurrences.”® Howevelr, maintenance pharmaco
therapy aimed at preventing the occurrence of new episode:
continues to be studied far less adequately than treatmen
directed at the acute episode. As a result, there are majo
gaps in knowledge regarding the long-term treatment anc
management of affective disorders.

The only conclusive finding regarding long-term preven
tive drug treatment is that lithium carbonate is effective i1
preventing manic recurrences in patients with bipolar dis
order.® The effectiveness of lithium carbonate and anti
depressant drugs in preventing depressive recurrences il
bipolar and unipolar disorders is less clear.

A review of the six studies comparing lithium carbonat
against placebo in bipolar disorder® showed that lithiun
carbonate~treated patients had fewer depressive recur
rences than placebo-treated patients in each of the trials
but that in only one study was the difference betwee:
treatments statistically significant at the 5% level. Omne
problem in interpreting the results for depressive recur
rences is that most of the failures in placebo-treated pa
tients occurred in those who had had a manic episode
leaving a relatively small data base from which to establis!
statistical significance for depressive recurrences. The onl}
controlled evaluation of an antidepressant in bipolar disor
der® indicated that imipramine hydrochloride was equally &
effective as lithium carbonate in preventing depressivt
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episodes but was signiiicantly less effective in preventing
manic recurrences.

Studies comparing lithium carbonate against placebo in
the maintenance treatment of unipolar illness suggest an
advantage for lithium rarbonate.”™ However, the small total
number of placebo-treated patients evaluated in these trials
(92 in seven studies) and diagnostically heterogeneous
populations pose difficulties for interpreting findings and
are the primary reasons why lithium carbonate has not been
approved by the Food and Drug Administration for the long-
term maintenance treatment of unipolar disorder.? Five
studies comparing lithium carbonate against antidepres-
sants found lithium carbonate to be equally as effective as
imipramine’® and amitriptyline hydrochloride” and more
effective than imipramine,” maprotiline hydrochloride,”
and mianserin hydrochloride.” Two of these studies”™™ did
not use a placebo conirol and two others™" used placebo
groups consisting of only six and seven patients.

The fact that neither lithium carbonate nor antidepres-
sants such as imipramine and amitriptyline are completely
satisfactory maintenance treatments for bipolar and
unipolar disorders has led to a search for alternative
treatments. One alternative is the combination of lithium
carbonate and an antidepressant. The rationale for the
combination is that lithium carbonate will prevent manic
recurrences and that the antidepressant will prevent
depressive recurrences. Although a recent comparison
between lithinm carbonate and the combination of lithium
carbonate and imipramine in patients with bipolar disorder
showed no significant difference between the two treat-
ments,"” thie combination remains a pepular treatment.

To provide more definitive data regarding the long-term
preventive treatment of recurrent affective illness, the
Pharmacologic and Scmatic Treatments Research Branch
of the National Institute of Mental Health sponsored a five-
hospital collaborative project evaluating several long-term
maintenance drug treatments. The primary aim of the
study was to determine the comparative efficacies of lithium
carbonate, imipramine, and the combination of lithium
carbonate and imipramine in recurrent bipolar and unipolar
disorder. This article is the initial report of the study
findings.

SUBJECTS AND METHODS

Patients entered the study during an episede of major unipolar
depression, major bipolal lepression, or mania (hereafter referred
to as the index episcde). To be ellglble a patient had to satisfy the
following criteria: (1) 2 current episode satisfying Research Diag-
nostic Criteria (RDC)" for primary major depressive disorder or
manic disorder; (2) a total depression or mania score of 7 or more on
the Raskin Severltv of Depression and Mania Scale (RSDM)" and a
score of 60 or less on the bm}\al Assessment Scale (GAS)Y (3) at
least one episode of major depressive or manic disorder during the
2 years pr ecedmg the current npxsode {4) no psychiatric illness
other than primary depression or mania during the preceding two
years; (5) between 21 and 80 years of age; (6) no medical illness
Precluding use of lithium carbenate or imipramine; and (7) willing-
Ness and ability to give informed consent. Both inpatients and
Outpatients were eligible the study. Diagnostic and severity of
ness eriteria required the agreement of two independent raters

To qualify as having a bipolar disorder, the patient must have had
at least one manie epmod 2. To qualify as having a unipolar disorder.
the patient must have had ne manic episode.

The study had two pheses: a preliminary phase and a mainte-
Nance phase. The purpose of the preliminary phase was to control
the index episode, stabilize the patient’s clinical eundition, and
Establish stable mainte ¢ dose levels of lithium carbenate and
Mipramine in preparation for the maintenance phase. The mainte-
Nance phase was the major experimental phase of the study and

involved a two-year double-blind comparison of the study treat-
ments.

Preliminary Phase

During the index episode the patient received the treatment of
choice of the psychiatrist responsible for preliminary phase care.
After the acute symptoms were controlled, the patient received
the combination of lithium carbonate and imipramine at mainte-
nance dose levels. Imipramine hydrochloride was maintained at
150 mg/day. Patients who were unsble to tolerate 150 mg/day
because of adverse reactions or medical complications could have
their dosage reduced to a minimum of 75 mg/day. The serum level of
lithium was targeted at 0.6 to 0.9 mEq/L. The patient was assigned
to double-blind medication (ie, entered the maintenance phase)
after two conditions were satisfied: (1) the patient had remained on
stable maintenance doses (at least 75 mg/day of imipramine
hydrochloride and a serum lithium level of 0.6 mEg/L) for two
consecutive months, and (2) the patient had a score of more than 60
on the GAS and an BSDM total depression score and a total mania
score of less'than 7.

Maintenance Phase

Bipolar and unipolar patients were randomized separately to
maintenance treatment regimens. Bipolar patients were randomly
assigned to receive one of three treatments: lithinm carbonate,
imipramine, or the combination of lithium carbonate and im-
ipramine. Unipolar patients were randomly assigned to receive
one of four treatments: lithium carbonate, imipramine, the combi-
nation of lithium carbonate and imipramine, or placebo. Dosage
was maintained at the level established during the preliminary
phase. In assigning maintenance medication, a “double-substitu-
tion” technique was used to ensure patient and rater blindness.
Patients assigned to the combination treatment group continued to
receive the maintenance regimen established during the prelimi-
nary phase. Patients assigned to the lithium carbonate treatment
group continued on their lithium carbonate regimen and had an
imipramine placebo substituted for active imipramine. Those
assigned to the imipramine treatment group continued to receive
imipramine with a lithium placebo substituted for active lithium
carbonate. Patients assigned to receive placebo had an imipramine
placebo and lithium placebo substituted for active medications.

Treatments were administered for two years. Patients were seen
at four- to six-week intervals, with more frequent visits if there
was increased affective disturbance or adverse reactions to medi-
cation. Blood for determining serum lithium levels was drawn at
each visit. Patients were evaluated at each visit by a psychiatrist
who was “blind” to the identity of the patient’s treatment. Neces-
sary dosage adjustments were made by a nonblind psychiatrist
who was not involved in the psychiatric evaluation of the patient.

Outcome Measures for Maintenance Phase

Treatment outcome was evaluated primarily in terms of the
oceurrence of affective episodes. Patients who became sympto-
matic were seen within 48 hours. If the patient's condition wors-
ened, the patient was seen in five to seven days. A recurrence was
declared if the clinical condition satisfied the RDC for definite
major depressive disorder or mania and yielded a GAS rating of 60
or less. The recurrence was treated ad lib by a psychiatrist not
involved in the maintenance treatment or evaluaticn of the patient.
After recovering from the recurrence, patients were reassigned to
their original double-blind medieation. Only the first recurrence
was used in the statistical analysis,

Patients were evaluated on 2 variety of scales. This report deals
primarily with results from two glebal seales, the GAS and RSMD.
The GAS is an interview scale for evaluating svmptoms and
functional impairment. Scores range from 0 (the most severely
incapacitated state) to 100 (no symptoms or impairment). The
RSMD provides a total depression score ranging frem3to15and a
total mania score ranging from 3 to 15, The GAS and RSDM were
completed by a psychiatrist at each visit. Patients were also
evaluated at =ach visit on the Hamilten Psychiatric Rating Scale
for Depression, the Manic Behavior Rating Scale, the Brief
Psychiatric Rating Scale, the Social Adjustment Szlf-Repert Ques-
tionnaire, and the Life Events Scale.
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The five centers participating in the study were as follows: (1) the
Capital District Psychiatric Center, Albany (NY) Medical College;
(2) Larue D. Carter Memorial Hospital, Indiana University,
Indianapolis; (3) Maine Medical Center, Portland; (4) Western
Peychiatric Institute and Clinie, University of Pittsburgh; and (5)
St Paul-Famsey Medical Center, St Paul, Minn. The aforemen-
tioned units will be referred to as centers A, B, C, D, and E,
rezpectively, i the repor{ of results.

RESULTS
Bipolar Patlents

Eackground Characteristics.—There were 216 bipolar pa-
tients admitted to the preliminary phase. Background characteris-
tics are summarized in Table 1. Forty-two percent of the patients
entered the study as inpatients and 47% entered with 2 manic
episode or mixed (manic and depressive) episode. The vast major-
ity of the depressive episodes (95%) were classified as endogenous
depression on the basis of the RDC. The sample was at extremely
high risk for early recurrences because of the large number of prior
episodes (median of seven). Studies of the course of major affective
illness indicate that after one suffers four or five episodes, the
average interval between episodes shrinks to approximately six
months.”

Preliminary Phase.—FEarly Terminations.—Forty-six percent
of the sample failed to complete the preliminary phase. Twenty
percent were dropped because of noncompliance in keeping ap-
pointments or in adhering to the medication schedule. Half of the
noncompliant patients terminated while they were still sympto-
matic. The other half were dropped during the stabilization period
following control of acute symptoms, usually because they no
longer wished to participate in the study. Fifteen percent of the

Table 1.—Demographic and Clinical Characteristics
Blpolar Unijpolar
Characteristic (N=216) (N=343)
Age, yr
Mean = SD 38.1+x12.4 388x124
Sex, %
M 42.0 33.0
F 58.0 67.0
Age at onset of 1st episorie, yr
Mean = 8D 249+10.9 27.7+11.2
Prior episodes, median No. 7.0 4.0
Index episode*
GAS (mean) 45.0 481
RSMD (mean) 9.9 10.1
Inpatients, % 42.0 24.0
Manic or mixed, % 47.0

*GAS indicates Global Assessment Scale; RSMD, Raskin Severity of
Depression and Mania Scale.

Pallenls Were dropped Decause o poor cinical respopg,
the dropouts showing & poor clinical response had beer
with a variety of drugs during an extended perjgq ar
terminated from the study because the treating bs
decided that the prospect of stabilizing the episode y‘:
reasonable period was remote. Four percent of the Patier
unable to tolerate lithium carbonate or imipramine an
percent were dropped because of intercurrent illness, pre
or moving from the catchment area.

Early terminators spent a median of 20 weeks in the prel
phase, indicating that substantial efforts were mage t
patients in the study.

- Results for rapid cyclers were exapp,

:ign because of the poor prognosis for the disc
rapid cycler wis defined as a patient who had an average of
four episodes a vear during the preceding two years, Tp,
nine such patients. Only three reached the maintenance ph
none had treatment successes.

Comparison of Completers v Noncompleters.—It s iy,
to determine what factors differentiated patients wy
dropped during the preliminary phase from those whg ¢q;
the preliminary phase (ie, entered the maintenance phase)
wise, the capacity to generalize from maintenance phage
would be restricted. Preliminary phase outcome was apa
terms of nine predesignated variables: study center; sex: ;
at onset of the first affective episade; number of prior,e
level of functioning between prior episodes; severity and r.
the index episode; inpatient v outpatient admission; ar,
used to treat the index episode. Four factors significantl,
entiated patients who completed the preliminary phase frc
who did not (P<.1by x* analysis or ¢ test for correlated mea:
was a critical factor. Those completing the preliminary ph:
an average of 5.2 years older than those not comple
preliminary phase at admission to the study and 2.2 years
the onset of the first episode. However, the major factors
entiating those who complete the preliminary phase frot
who did not were study center and inpatient v outpatient
sions (Table 2). Much of the difference between inpatie
outpatients and among study centers resulted from tk
outcome at the inpatient units of centers A and B. Ce
inpatients were predominantly Veterans Administration t
admissions with a history of frequent hospitalizations for a
disorders. Center B is a statewide referral source fm
patients whe fail to respond at other levels of the treatme
system. If the inpatient results from centers A and B are o
there is no major difference in outcome between inpatier
outpatients or among study centers.

Initial Treatment of Index Episode.—Eighty-three pe:
the patients wih a manic or mixed episode received
carbonate alone or in combination with another drug. Nine
percent of the patients with a depressive episode re:¢
tricyclic antidepressant, usually imipramine alone or in co
tion with lithium carbonate.

Maintenance Phase.—Dosage.—The mean daily dos
imipramine hydrochloride at the start of the maintenar.ce
was 132 mg/day (range, 75 to 150 mg/day). The mean seru:m
lithium was 0.75 mEq/L (range, 0.45 to 1.10 mEq/L). Theve
significant difference in dosage between patients rece:vi
drugs in combination and those receiving the drugs indi "ic

Overall Outcome.—Table 3 summarizes the overall ot cc

Table 2.—Bipolar Inpatients and Outpatients Entering Maintenance Phase*

Patients Center A Center B Center C Center D Center E i
Inpatients
MNo. admitted to preliminary phase 9 51 10 8 9 _
% admitted to maintenance phase 33 29 80 63 67 o
Outpatients
No. admitted to preliminary phase 22 3 21 28 45 1
% admitted to maintenance phase 55 67 76 61 64
*See "Subjects and Methods” section for names and iocations of centers.
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outco;m ,
suceesses, “r.d other. 7,’(7*523 included (1) patients who were
unable to complete 2ight consecutive weeks in the study without
suffering a recurvence, (2) patients who completed eight weeks but
subsequently had a recurvence, and (3) patients who had no
recurrence but were terminated for adverse reactions or worsen-
ing clinical condition. Srccesses were patients who remained well
and completed at least on rin the study. The “other” category
included patients who remained well but failed to complete the first
vear, usually because they no longer saw the need for taking
medication, experienced au intercurrent illness, or left the study
area. Inall, 62% of the paiiants weve | mllneL,Z’% were succe
and 13% lemam&d well but failed to complete one year of treat-
ment.

One subg
the admissions
cight consecutive weeks
patients had two or mo
treatment regirnen b

1p of failures warrants comment. Fifteen percent of
to the maintenance phase were unable to complete
wvithout a recurrvence. Many of these
urrences while on their maintenance
ing dropped or leaving the study. It
can be argued that recurrences cccurring during the first eight
weeks of maintenance treatment represent a continuation of the
index episade rather than s new episode and ave not a true measure
of the capacity of study treatments to prevent new attacks.™
Conversely, many of the study patients were at high risk for an
early recurrence and had already beenin a stable clinical state for a
number of months preceding admission to the maintenance p'mw
It is not inconceivable that some of these patients would experience
a new episode during t rst few months of the maintenance
phase. Thu issue may of more theoretical than practical
importance for the study. Comparisons among treatments were
not significant 1 affected when this subgroup was cmitted from the
analyszs.

Quicome for | d the three
treatment groups are suinmarized in Table 4. Lithium carbonate
and the combination treatment produced a significantly higher
percentage l"fffrﬂf’]eﬂt° 1zcesses (339%) than (hd imipramine (8%)
(P<.05 by x* analysis). The difference among treatments v
attributable to the high incidence of manic reeurrences in the
imipramine-treated group F'ffy three percent of the imipramine-
treated patients had a m: '-1@ or mixed recurrence, compared with
26% of the patients treated with lithium carbonate and 284
receiving t}m combination treatment. There was no significant
difference P\ G5) amonyg treatments in the cecurrence of
depressive ep > 4 does not include three vapid cyeclers,
two of whom had a recurvence while receiving lithium carb onate
and one of whom feiled to complets one vear of the combination
treatment because of noncompliance.

Actuarial snd Kaplan-Meier hfe-table methods were used to

W

Treatments. —Quteomes

Table 3.—Maiitenance Phase Oulcomes
for Bipolar and Unipclar Patieriis
% Bipolar %5 Unipolar
Cutcome {(N=117) (N=150)
Failure
Unable io com pii
15 7
45 20
]
2 4
12 13
Terminated while in good cfinical
state during ‘,szr 2 3 3
Remained we study duration 22

analyze the courze of illness for the three treatment groups. ™
These methods are ideal for long-term clinical trials because they
take into account the varying lengths of time that patients are in
the study as well as the outcome of treatment. [n the actuarial
method, the maintenance peviod was partiticned into a series of
three-month intervals. The Kaplan-Meier life table is continuous,
with no grouping of measures. There were no major differences
between results from the two methods. The actuarial curves are
presented in Fig 1. The statistical zignificance of the overall
diffevence in the course of illness among treatments was tested by
the Generalized Savage Test that yields an aggregate 7 statistic.®
The difference among treatments is statistieally significant at the
.05 level. Individual treatment curves were compaved with the
Generalized Savage Test. Since type 1 erroy (the probability of
detecting a difference between groups when no true difference
exists) increases with the number of comparisons conducted
between individual groups, one requires a more stringent P value
for determining statistical significaince between individual groups
than the .05 level used for the overall comparizon. Bonferrenis

equation® is cne means for crmpencatnm for the inflation in type 1
ervor that results from multiple comparisons. The equation indi-
cates that for individual comparisons between three groups, an
ce-level of 0.016 is regnired to achieve a true type 1 ervor of .05,
Thing this criterion, the differences between lthium carbonate
and mu;lamme and between the combination treatment and
imipramine were statistically significant. The difference between
lithium carbonate and the combination treatment was not signifi-
eant.

Relationship of the Index Episode to Oufcome. —Maintenance
phase outecome was analyzed in terms of the nature and severity of
the index episode. For the purpose of ?«na]ycis, the nature of the
episode was classified as “manic orm =" or “depressed.” Severity
was sified as “moderate” or “severe” Sever 1ty was defined on
the hasis of GAS and R\rﬂ/l”ﬁmm Moderat. 7 fired
as a GAS score of 51 to 60 {the range of “modevate impairment” on
the GAS) and an RSDM total depression or mania scoreof Tto 1l A
seveie cpisode was defined by a GAS sceve of 50 or less oran BB
total depvession or mania score of 12 ar move,

Maintenance phase outcome was significantly ve

£
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index episode had been manic or mixed responded much better to
lithium carbonate and the combination treatment than te im-
ipramine. By contrast, there was ng significant difference among
the three treatments for patients whe had a depressive index
epigsode. The treatment success rates for patients who had suffered
2 manie or mixed index episode were 53% for lithium carbonate,
47% for the combination treatment, and 8% for imipramine (P <.05
by ¥* analysiz). The success rates for patients who had had a
depressive index episode were 22% for lithium carbonate, 18% for
the combination treatmert, and 8% for imipramine (P>.05).

Qutcome at Individual Centers.—The percentage of sueccesses
for the lithium ate~treated group was greater than that for
the Imipramine-treated group at each of the five centers. The
combinstion treatment produced & pattern of success at the five
centers similay to that for lithium carbonate.

ST ATET IO DU I OV VTLILY. 4 aulc

Table 4.—Maintenance Phase Qutcome for
Bipolar Patients by Treatment Graup
Imipramine Imipramine
Hydro- and Lithium Lithium
chioride Carbonate Carbonate
Outcome (N=36), % (N=236), % (N=42), %
Failure
Depression 28 22 29
Manic-mixed 53 28 26%
Adverse reaction ¢] 3 [§]
Remaining well
Terminated weli
during year 1 11 14 12
Remained well
for study
duration or
terminated
well during
year 2 8 33 33*

*Differences among treatment groups statistically significant (P<.05,
x? analysis).

Auterse AedctiOis, — Ol ClIeCL: WEere reported by J37 of th
patients receiving the combination treatment, 81% of the patien
treated with lithium carbonate, and 61% of the patients treate
with imipramine. Reactions judged to be of more than mild severit
for at least two visits were reported by 19% of the patients in th
combination treatment group, 16% in the lithium carbonate treg
ment group, and 14% in the imipramine treatment group. In th
combination treatment group, the most cormmon reactions, in orde
of prevalence, were dry mouth, fine tremor, constipation, an
excessive sweating. In the lithium carbonate-treated group, poly
uria and/er polydipsia, fine tremor, dry mouth, and constipatio
were the most prevalent reactions. The most common reactions i
the imipramine-treated group were dry mouth, fine tremor, an
excessive sweating. Only one patient was dropped from th
maintenance phase because of side effects. A patient receiving th
combination treatment (150 mg/day of imipramine hydrochlorid
and a serum lithium level of 0.69 mEg/L) was taken off th
medication regimen because of a progressive increase in the serur
creatinine level and the presence of protein in the urine.

Unipolar Patients

Background Characteristics.—There were 343 unipolar ad
missions to the preliminary phase. Background characteristics an
summarized in Table 1. The severity of the index episode fo
unipolar patients was similar to that for bipolar patients. The inde:
episode was classified from the RDC as endogenous depression fo,
89% of the patients. Twenty-five percent of the patients enterec
the study as inpatients, primarily at center B, which contributec
three fourths of the inpatient sample. The sample had a median o
four prior episodes, making it a group at high risk for an early
recurrence.

Preliminary Phase.—Farly Terminations.—Fifty-four per
cent of the sample failed to complete the preliminary phase. Thirty-
two percent were dropped because of noncompliance or because
they no longer wanted to participate in the project. Approximately
two thirds of these noncompliant patients were symptomatic wher
they left the study. Twelve percent of the sample were dropped
because of a poor clinical response and 9% were unable ta tolerate
lithium carbonate, imipramine, or the combination of the twe
drugs. Four percent were dropped because of intercurrent illness,
preguancy, or moving from the area. Early terminators spent a

Table 5.—Percentage of Unipolar Patients Entering Maintenance Phase by Level of Functioning
Between Episodes and by Study Center*
Level of Functioning Center A Center B Center C Center D Center E AH
No impairment
No. admitted to preliminary phase 20 21 Q 46 25 121
% admitted to maintenance phase 60 52 78 57 68 €0
Some impairment
No. admitted to preliminary phase 46 63 13 54 37 213
% admitted to maintenance phase 28 22 46 44 46 35
*See "Subjects and Methods” section for names and locations of centers.
Table 6 —Maintenance Phase Outcome for Unipolar Patients by Treatment Group
Imipramine Imipramine and Lithium
Hydrochloride Lithium Carbonate Carbonate Placebo
Outcome (N=39), % (N=38)}, % (N=37), % (N=34),%
Failure
Depression 33 26 57 65* >
Manic-Mixed 6 . / N
Adverse reaction 3 o 7
Remaining well
Terminated well during year 1 5 18 16 9
Remained well for study duration or terminated well during year 2 51 47 27 217

*Differences among treatment groups statistically significant (P<.05, x? analysis).
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median of 18 weeks in the preliminary phase.

Rapid Cyclers.—Nine rapid cyclers were admitted to the pre-
liminary phase. Only two completed the preliminary phase and
both were dropped because of treatment failures during the first
six months of the maintenance phase.

Comparison of Completers v Noncompleters.—Preliminary
phase outcome was analyzad in terms of the same factors used for
the bipolar sample. Four factors significantly differentiated pa-
tients who completed the preliminary phase fromthose who did not
(P<.10 by x* analysis or ¢ test for correlated measures): age at
admission to the study; age at onset of the first episode; study
center; and level of functioning between episodes. As with the
bipolar sample, those who completed the preliminary phase were
older than those who did not at admission to the study (2.7 years)
and at the onset of the firat episode (2.2 years). Study center was
also a critical factor. However, the factor that most sharply
differentiated those who completed the preliminary phase from
those who did not was the level of functioning between prior
episodes. Three levels of functioning, derived from patient history
forms, were used in the analysis: (1) minimal or no impairment,
defined as a complete recovery between episodes with absent or
minimal depressive symptoms and no discernible impairment in
social adjustment or other areas of functioning; (2) slight impair-
ment, defined as sustained or intermittent periods of slight
depressive symptoms or difficulty in functioning; and (3) nild or
moderate impairment, defined as mild or moderate depressive
symptoms much of the time and/or substantial difficulty in several
areas of functioning. The first category defines the classic patient
with recurrent affective illness, ie, well-defined episodes with
clear-cut onset and recovery and euthymia between episodes.
These patients constituted only 36% of the sample. The other two
categories define patients with varying degrees of symptoms or
impairment of functioning between episodes. The group with slight
impairment acenunted for 16% of the sample and the group with
mild or moderate impairment accounted for 18%.

Table 5 shows the percentage of patients completing the prelimi-
nary phase at each study center by level of functioning between
episodes. The slightly impaired and mild to moderately impaired
subgroups did not differ in preliminary phase outcome and are

Fig 2.—Life-table probability of remaining well for each treatment
for unipolar patients.
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combined in the table. There are three important findings in the
table. First, the group with no history of impairment between
episodes had a much higher percentage of subjects completing the
preliminary phase (60%) than did the group with a history of
impairment (35%). Second, the difference between the not im-
paired and impaired groups was consistent across centers. In no
center did even half of the patients with a history of impaired
functioning complete the preliminary phase. Third, as was the case
with the bipolar sample, centers A and B had the lowest percent-
ages of subjects completing the preliminary phase. This character-
istic is attributalble, in large measure, to the extremely low
percentage of subjects completing the study among patients with a
history of impaired functioning at the two centers.

Initial Treatment of Index Episodes.—Ninety percent of the
patients were treated with an antidepressant, usually imipramine,
or the combination of an antidepressant and lithium carbonate. The
remaining 10% were treated with lithium carbonate, neuroleptics,
or electroconvulsive therapy.

Maintenance Phase.—Dosage.—The mean daily dosage of
imlpramine hydroehloride at the start of the maintenance phase
was 137 mg/day (range, 75 to 150 mg/day). The mean serum level of
lithium was 0.66 mEq/L (range, 0.43 to 1.05 mEq/L). There was no
significant difference in dosage between patients receiving the
drugs in combination and those receiving the drugs individually.

Overall Outcome. —Table 3 summarizes the overall outecome for
the 150 patients admitted to the maintenance phase. In all, 51% of
the patients were classified as failures, 36% were classified as
successes, and 13% remained well but failed to complete ore year of
treatment.

Outcome for Individuval Treatments.—The cutcome for the
individual groups is summarized in Table 6. There weve significant
differences among treatment groups for both successes and
depressive recurrences (P<.05 by x® analysis). Imipramine and the
combination treatment were superior to lithium carbenate and
placebo in both categories. Lithium carbonate’s only advantage
was with manic episodes. The seven study vatients who experi-
enced a manic episode included three in the imipramine treatment
group, two in the combination treatment group, two in the group
receiving placebo, and none in the group treated with lithium

Fig 3.—Maintenance phase treatment successes for unipolar pa-
tients by severity of index episode.
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Relotionship of the Indey E}nsodﬂ to Outconie —Maintenance
phase out¢ome was analyzed in terms of the severity of the index
epizode and in terms of RDC-defined subtypes of depression
characterizing the episode ( 1&, endogenous, agitated, retarded,
3N mepl . and psychotie). Ou?come was not significantly
| to the subtype of the index episode. Severity, however,
I to be a critical factor. Figure 3 shows the percentage of
e for each treatment group by severity of the index
sade. For patients who had & moderate index episode (ie, a GAS
{ 51 to 66, the success rate for the three active medication
groies was significantly greater than that for placebo (P<.05 by x*
analysis). There was no major difference in success rate among the
groups. For patients who had a severe index episode (ie,
‘ove of 50 or less), the success rates for imipramine and the
! i were significantly higher than those for
mate and placebo. There were no significant differ-
3 ne and the combination treatment or
-1 lithium carbonate and placebo. Of particular interest is
nding that the lithium carbonate-treated group had the
t ruccess rate among the three drog treatment groups with
ients who had & moderate hidex epis odP (64%) and the lowest
ss rate with patients whe had a severe index epiaode (12%).
vicone at Individua! Centers.—The superiority of imipramine
andt the combination treatment over lithium carbonate wag 19137
“consistent across centers Only center C had greater succes
i lithium carbonate than with imipramine or the CUmbmatlon.
sier, this center had only a small unipolar sample (approx-
cli four patients in each treatment group).
rae Reactions —Side effects were reported by 84% of the
i nts receiving the combination treatment, 79% of the patients
trezted with lithium carbonate, 78% of the patients treated with
imipramine, and 76% of the patients receiving placebo. Reactions
judged to be of reove than mild severity for at least two visits were
reported by 36% of the patiznts in the combination group, 25% in
the imipramine-treated group, 14% in the lithium carbonate-
tlrdfeu group and 3% In the placebo-treated group. In the
) nent group, the most common reaetions, in order
nee, were dry mouth, fine tremor, constipation, and
polyuria and/or polydipsia. ln the lithium carbonate—treated
group, dry mouth, fine tremor, headache, and lethargy were the
alent reactions. The most common reactions in the
imipramine-treated group were dry meuth, excessive sweating,
polyuria and/or polydipsiza, and fine tremor. The most prevalent
reactions in the placebo-treated group were dry mouth, constipa-
tivn, snd fine tremor. Two patients were dropped from the mainte-
ce phase because of side effects or medical complications. A
patient treated with imipramine hydrochloride (150 mg/day) had
congestive heart failure. A patient receiving the combination
tment (150 mg/day of imipramine hydrochloride and a serum
um level of 0.95 mEq/L) suffered loss of memory and fine hand
nor that interfered with social and vocational functioning.
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Lithium Therapy® veportad that 54% of imipra o-treate
patients ex xper ienced a manic episode compared with 11% ¢
patients receiving lithium carbonate. The current study
found that 53% of the patients treated with nmpramlm
suffered a manic episode, compared with 28% receiving
lithium carbonate. In both &tudl% lithium carbonate anc
imipramine were equally effective against depressive recur
rences. Because there was no placebo-treated group in this
study, it is not possible to determine if the high incidence o
manic recurrences for imipramine-treated patients re
sulted from imipramine-induced mania or from failure o
imipramine to prevent naturally oecurring manic episodes
However, the fact that the VA-NIMH study showed nc
major difference between imipramine and placebo in the
incidence of mania provides support for the latter in-
terpretation. Regardless of how one interprets the finding,
the use of imipramine for the long-tevin preventive treat-
ment of bipolar disorder ig not recommended.

The second {inding, regarding the comparability of
lithium carbonate and the combination treatment, confirms
results from the only other study comparing lithium car-
bonate against the combination of lithium carbonate and a
tricyelic an»idelm—‘s\anf in paiients with hipolar disorder.
Kane and coll cagues” 1ep01ted no Mgmﬁmnt difference in
preventive effectiveness between lithium carbonate and the
combination of lithium carbonate and imipramine. There
seems to be no advantage to using the combination instead
of lithium carbonate for the long-term preventive treatment
of bipolar disorder.

The third finding, regarding the greater efficacy of
lithium carbonate with patients whose index episode was
manig, confirms resalts from both the VA-NIMH study® and
the trial by Kane and co-workers.” Lithium carbonate
preventive therapy is especially indicated for this subgroup
of patients.

Urniipolar Study

The unipolar phase of the study alss produced three main
findings. First, overall imipramine was significantly more
effective than lithinm carbonate in protecting against
depressive recurrences, Second, lithinm carbonate’s pre-
ventive efficacy was related to the severity of the index
episode. Lithium carbonate was equally as effective as
imipramine with patients whose index episode was of
moderate severity (as defined by global scales of psycho-
pathology and furictional impairment) but significantly less
effective than imipramine with patients whose index epi-
sode was severe. With the latter subgroup, lithium carbon-
ate was no more effective than a placebo. Third, the
combination of lithium carbonate and imipramine prowde
no advantage over imipramine alone,

Unipolar and Bipolar liiness—Prien et @




The finding that imipramine was more effective overall
than lithium carbonate in preventing depressive episodes is
at variance with results from two other multihospital
collaborative studies. The VA-NIMH study found lithium
carbonate to be equally as effective as imipramine® and a
British Medical Research Council (MRC) study reported no
significant difference in effectiveness between lithium car-
bonate and amitriptyline.” Both studies used designs
similar to that used in the current study.

One possible explanation for the difference in results
between the current study and the MRC and VA-NIMH
studies is that there may have been differences among the
patient populations. Unfortunately, the report of the MRC
study does not provide information on sample characteris-
ties other than age and sex. Thus, it is not possible to
compare studies in terms of the severity of illness and other
pertinent characteristies of the study samples. Comparison
of the VA-NIMH study to the current study is also difficult
because the two studies used different measures of psycho-
pathology and impairment. However, the VA-NIMH pa-
tient sample was considerably less ill in terms of the
frequency of prior episodes. The mean number of prior
episodes for the VA-NIMH sample was 1.5, compared with
four for the current study (unpublished findings, R.F.P.,
January 1984). Another difference between the two studies
is that the VA-NIMH study attracted a far greater propor-
tion of patients with classic recurrent affective illness

characterized by clear-cut onset and recovery of episodes

and euthymia between attacks. The VA-NIMH study was
initiated in 1967, when lithium carbonate was still an
investigational drug and long-term preventive drug therapy
was not a widely prescribed practice. The study centers
were among the few places where lithium carbonate was
available. In this current era, many of the patients referred
to the VA-NIMH study probably would have been treated
satisfactorily in the community and would not have been
referred to or sought treatment at the medical centers that
participated in the current study. Thus, there were some-
what different populations in the two studies, which might
have contributed to the difference in results.

The only controlled study showing an advantage of
lithium carbonate over a tricyclic antidepressant® admitted
only patients who were able to remain euthymic for six
months following recovery from a depressive index episode.
Further, patients had to remain euthymic for an additional
six weeks during a dosage-stabilization period with im-
ipramine. The severity of the prior episode was not re-
ported. However, the fact that patients had to remain
euthymic for at least 7% months indicates that patients with
relatively short intervals between episodes and patients
who were not euthymic between episodes were excluded
from the study. The report for the study did not indicate
what proportion of patients who recovered from the index
episode were able to satisfy the stringent admission crite-
ria, In the current study, these eriteria would have excluded
approximately half of the eligible sample.

The only other trials eomparing lithium carbonate and
antidepressants in patients with veenrrent unipolar disor-
der were conducted by Coppen and co-workers who con-
cluded that lithium carbonate was superior to the tetra-
tyclic antidepressants maprotiline® and mianserin,*
f_’atients admitted to the studies had been attending a
lithium clinie for at least the preceding year and, presum-
ably, had been episode free during this period. This popula-
tion was different from that represented in the current
Study.

It is of interest to note that the three studies reporting

the superiority of lithium carbonate over an antidepres-
sant™®* used relatively stable samples that had been
euthymic or episode free for periods of at least seven
months to a year. The two studies reporting equal effec-
tiveness of lithium carbonate and an antidepressant®” initi-
ated treatments within a relatively short period after
recovery from an acute episode in patients with less stable
histories. The current study also found lithium carbonate
and an antidepressant to be equally effective, but only with
patients whose index episode was of moderate severity. The
antidepressant proved superior when severe episodes were
involved.

The provocative finding that the response to preventive
lithium carbonate therapy was related to the severity of the
last (index) episode must be interpreted with caution. This
is a preliminary finding and requires further exploration.
For example, it is important to determine whether patients
with a moderately severe index episode differed from
patients with a severe index episode in ways other than the
severity of depressive symptoms or degree of functional
impairment. Factors such as the frequency and severity of
prior episodes, nature of the depressive symptoms, and age
should be examined. However, for the present, if one
assumes that the finding is not a funetion of confounding by
other variables and that the severity of the last episode is a
good estimate of the severity of the next episode, the results
strongly suggest that lithium carbonate is relatively inef-
fective in preventing severe unipolar depression.

There is a possible explanation for the relationship be-
tween lithium carbonate’s preventive efficacy and severity
of the index episode. Many clinicians suggest that mainte-
nance lithium carbonate therapy may not prevent the
appearance of episodes, but rather may act by dampening
emerging recurrences sufficiently to prevent a full-blown
attack. If attenuation rather than prevention is the main
action of long-term lithium carbonate therapy, lithium
carbonate could have the capacity to dampen milder
depressive recurrences but be relatively ineffective against
the more severe recurrences. This explanation will be
explored in future analyses that will examine the severity of
recurrences for each treatment group as well as the pres-
ence of symptoms that did not reach the severity of a
recurrence.

The findings provide no evidence that the combination
treatment has any advantage over imipramine for unipolar
patients or lithium carbonate for bipolar patients. The
relatively high percentage of unipolar patients in the combi-
nation group who experienced adverse reactions of more
than mild severity (36%) is further reason for caution in use
of the combination.

In sum, it would seem that an antidepressant such as
imipramine is the preferable choice for long-term preven-
tive treatment following recovery from an acute episode, if
for no other reason than the fact that the VA-NIMH and
MRC studies found the antidepresszant to be equally as
effective as lithium carbonate and the current study found
the antidepressant to be more effective. The results from
the current study and from the three studies showing
superiority of lithium carbonate over antidepressants sug-
gest that lithium carbonate may be a useful treatment for
mildey forms of recurrent unipolar depression charac-
terized by less severe episodes or by less frequent episcdes
with good functioning hetween attacks. Lithium carbonate,
because of its strong antimanie properties, may also be of
value where there is suspicion of a Jatent bipolar disorder
(eg, because of a well-documented familial history of bipolar
illness).
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Findings from the bipolar and unipolar phases of the
study suggest that long-term results with imipramine and
lithiumn carbonate parallel the effects of the drugs with
acute episodes. Lithium carbonate is an effective treatment
for acute mania and is aiso effective in preventing or
dampening manic recurrences. Lithium carbonate is re-
garded as a moderately effective treatment for acute bi-
polar depression and provides moderately effective protec-
tion against bipolar depressive recurrences. Lithium
carbonate is not regarded as a particularly effective treat-
ment for acute unipolar depression and, at lzast in this
study, i not an effective preventive treatment with recur-
rent unipolar depression. The sarne parallels exist for
imipramine. lmipramine is not an effective treatment for
acute mania and is not effective in protecting against manic
recurrences. Imipramine is a moderately effective treat-
ment for acute bipolar depression and provides moderately
effective protection against bipolar depressive recurrences.
Imipramine is a standard treatment for acute unipolar
depression and is also an effective preventive treatment for
recurrent unipolar depression.

The relatively high percentage of dropouts during the
preliminary phase highlights a problem in conducting ther-
apeutic research at medical centers based at major univer-
sities. In many cases, patients who appear for treatment at
these centers have filtered through a screening process via
failure to respond to traditional treatments in the commu-
nity. In addition, these patients often have a history of poor
compliance in taking medication. The fact that the bipolar
sample for the current study had a median of seven prior
episodes and the unipolar sample had a median of four
attests to the difficulties that had already been experienced

in treating these patients. In addition, approximately tw,
thirds of the sample entering the preliminary phase had 4
history of substantial functional impairment or persistent
or intermittent symptoms between episodes, even aftay
patients with an RDC diagnesis of chronic and intermittent
depressive disorder had been excluded. The presence of
varying degrees of impairment and symptoms betweep
episodes only adds to the problems involved in treating the
patients. This is not to suggest that long-term therapeutic
studies sheuld not be conducted at university-based medica]
centers, only that the aforementioned problems should be
recognmzed in the design of studies and interpretation of
results.

Finally, the current study and other studies of long-teym
preventive drug therapy indicate that even when lithium
carbonate and antidepressants are judged to be effective,
the drugs are not panaceas. The finding that only 25% of the
bipolar sample and 36% of the unipolar sample in the
current study were judged te be treatment successes
confirms the need for further careful study of long-term
preventive drug therapy, focusing not only on lithium
carbonate and the tricyclic antidepressants but also on
alternatives such as carbamazepine for bipolar disorder and
other classes of antidepressants for unipolar disorder. The
use of psychotherapeutic approaches in conjunction with
drug therapies also warrants investigation.

This study was supported by Public Health Service grants MH 29618,
MH 29683, MH 29690, MH 29783, and MH 29783 from the National Institute
of Mental Health.

The lithium carbonate and imipramine hydrochloride were supplied as
Eskalith and SK-Pramine, respectively, by Smith Kline and French Labora-
tories, Philadelphia.

The trial was coordinated by Dy Prien, with the assistance of Hillary Lee,
PhD, Lisa Alberts, Suzanne Bernstein, and Wdyne Johnson.
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