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Objective: In this prospective study, information was collected on all bipolar I patients who
started lithium prophylaxis at a lithium clinic during more than 15 years. Method: Patients
were evaluated bimonthly with standardized instruments for as long as they took lithium.
Treatment surveillance conformed to internationally accepted guidelines. Five years after start-
ing prophylaxis, each patient was contacted for a follow-up interview. Results: Of the 402
enrolled patients, 27.9% were no longer taking lithium at follow-up; 38.1% were taking
lithium and had had at least one recurrence of the disorder; and 23.4% were taking lithium
and had had no recurrence. Among patients still taking lithium whose plasma lithium levels
had been below 0.5 mmol/liter on no more than 10% of checks, 88.0% had at least a 50%
reduction in mean annual time spent in the hospital compared to a reference pretreatment
period, and 43.0% had had no recurrence. Patients not taking lithium at follow-up had a
poorer outcome than those taking lithium, but patients no longer taking any psychotropic
drug did not differ from those taking lithium. Patients no longer taking lithium had had a
higher frequency of psychotic features in the index episode than those still taking lithium.
Conclusions: The impact of lithium prophylaxis on the course of bipolar disorder is severely
limited by the high dropout rate. In bipolar patients taking lithium regularly for several years,
a drastic reduction of time spent in the hospital is almost the rule; these patients represent
a self-selected population in which at least one group at high risk of poor outcome is under-
represented.
 (Am J Psychiatry 1998; 155:30–35)

T he impact of lithium prophylaxis on the course of
bipolar disorder has become a remarkably contro-

versial issue. On the one hand, all but one of the dou-
ble-blind trials conducted with bipolar I patients have
found a significantly lower recurrence rate in patients
treated with lithium than in those receiving placebo (1–
8). On the other hand, studies carried out under ordi-
nary clinical conditions have reported a rise in the ad-
mission rate for mania between the 1970s and the
1980s, despite the increased use of lithium (9), and have
found no significant difference on outcome measures
between lithium-treated and non-lithium-treated bipo-
lar patients (10–12).

The evidence provided by these two series of studies
is not unambiguous. Some of the double-blind studies

were in fact discontinuation trials, in which the recur-
rence rate among patients receiving placebo was prob-
ably inflated by the fact that they had just discontinued
lithium; some others were parallel-group prospective
trials in which treating physicians knew which patients
were taking lithium and were allowed to increase the
dosage of the drug when prodromic manic symptoms
appeared, which probably produced an underestima-
tion of the recurrence rate in the lithium-treated group
(13). On the other hand, the epidemiological studies
showing an increased admission rate for mania from
the 1970s to the 1980s did not document that patients
hospitalized during the observation period had actually
received lithium before admission (14), and some of the
clinical studies reporting a comparable outcome for
lithium-treated and non-lithium-treated bipolar pa-
tients actually included in the lithium group patients
who had received the drug for only part of the observa-
tion period and who may well have relapsed after lith-
ium discontinuation. Furthermore, several studies car-
ried out in ordinary clinical conditions did not ensure
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regular monitoring of plasma lithium levels, in the ab-
sence of which lithium prophylaxis cannot be said to be
properly implemented.

The discrepancy between the results of the above-
mentioned two series of studies has led researchers to
draw different conclusions. Some of them (e.g.,  refer-
ence 11) have emphasized that lithium prophylaxis is
not as useful in clinical practice as double-blind trials
had suggested and have advocated the use of alternative
drugs or combination treatments; some others (e.g, ref-
erence 15) have argued that if lithium does not work
well in ordinary clinical conditions, this means that
these conditions are not good enough, and the solution
is not to use lithium less but to use it better. However,
proponents of both approaches (e.g., references 10 and
16) have underscored the usefulness of a closer look at
the experience of lithium clinics, which represent an in-
termediate situation between the experimental—and in
some respects artificial—setting of double-blind trials
and a clinical routine in which lithium prophylaxis is
often not properly implemented and, therefore, cannot
be expected to be fully effective. As a matter of fact, in
lithium clinics the inclusion and exclusion criteria for
double-blind trials, which limit the representativeness
of patient samples, are not adopted, but treatment sur-
veillance is accurate, and an effort is made to optimize
compliance by means of the therapeutic alliance.

Unfortunately, currently available studies based on
the experience of lithium clinics do not contribute sub-
stantially to the debate we have described. In fact, most
of them were retrospective, were focused on self-se-
lected groups of patients (typically, those who com-
pleted a minimum number of years of treatment), and
ignored dropouts. These drawbacks were avoided in
the present prospective study, which provides informa-
tion on all bipolar patients who started routine lithium
prophylaxis at a lithium clinic through a period of more
than 15 years. For as long as they received lithium, these
patients were evaluated every second month with
standardized instruments. Moreover, all of them were
contacted for a follow-up interview 5 years after the
start of prophylaxis, and for those who were available
(approximately 90% of the total group), the current
drug treatment was recorded and the clinical and psy-
chosocial outcomes were evaluated.

METHOD

The study group included all patients meeting the Research Diag-
nostic Criteria (RDC) (17) for bipolar I disorder who started routine
lithium prophylaxis at the lithium clinic of the First Psychiatric De-
partment of Naples University between Jan. 1, 1975, and Dec. 31,
1991. There were 402 of these patients (180 male and 222 female),
ranging in age at intake from 20 to 65 years (mean=40.7 years,
SD=9.5). On the occasion of the first visit, they received a clinical
interview and, starting in 1978, the Schedule for Affective Disorders
and Schizophrenia (SADS) (18) and the Comprehensive Psycho-
pathological Rating Scale (19). All assessments were made by trained
psychiatrists, whose agreement in the use of the RDC, the SADS, and
the Comprehensive Psychopathological Rating Scale had been found
to be satisfactory (20). An ad hoc schedule was used to record, for

each patient, the following demographic and historical data: age, sex,
age at first psychiatric contact, number of prior affective episodes and
hospitalizations, presence or absence of the rapid cycling pattern (de-
fined as the occurrence of at least four affective episodes during the
past year [21]), presence or absence of the pattern of course of illness
marked by the sequence depression/mania/free intervals, presence or
absence of delusions and/or hallucinations during the index episode
(i.e., the episode during or after which lithium treatment was started),
and presence or absence of a history of bipolar disorder in first-degree
relatives, as explored with the Family History Research Diagnostic
Criteria (22). The affective morbidity and the hospitalizations during
the 2 years preceding the index episode were reviewed month by
month on the basis of the information provided by the patient, his or
her relatives, and available clinical records.

Lithium was prescribed by the psychiatrist in charge of each pa-
tient, and its dosage was adjusted in order to obtain 12-hour plasma
levels in the range of 0.5–1.0 mmol/liter. Other treatments were de-
cided by the same psychiatrist on the basis of clinical judgment. At
the beginning of lithium prophylaxis, 64 patients were being treated
with antipsychotics, 185 with benzodiazepines, and 17 with antide-
pressants; none was being treated with other mood stabilizers.

Before starting lithium prophylaxis, all patients and, when pos-
sible, their key relatives received detailed information on bipolar
disorder, the aims of lithium treatment, and its most frequent side
effects. Each patient was informed that data concerning the out-
come of his or her treatment would be used for research purposes
but that he or she would not be personally identifiable in any re-
port. After complete description of the study to the subjects, writ-
ten informed consent was obtained.

For as long as they received lithium, the patients were seen with
variable frequency, depending on clinical need, but were evaluated
systematically every second month. These evaluations included a
clinical interview, and, starting in 1978, the administration of the
Comprehensive Psychopathological Rating Scale and the version of
the SADS for measuring change (SADS-C). New RDC-diagnosed ma-
jor depressive and manic episodes, new hospitalizations, the Compre-
hensive Psychopathological Rating Scale global score, lithium dosage
and 12-hour plasma levels, other prescribed drugs and their dosage,
and major intercurrent life events (i.e., death of a close family mem-
ber, major financial or work difficulties, major physical illness, di-
vorce or marital separation, and hospitalization of a close family
member for serious illness) were carefully recorded. On the occasion
of each visit, patients had the opportunity to discuss with their psy-
chiatrists all their doubts and problems concerning treatment, its ef-
ficacy, and its side effects.

Five years after the start of lithium prophylaxis, all patients,
whether or not they still attended the clinic, were contacted for a brief
interview to collect information on current drug treatment, to explore
the reasons for interruption of prophylaxis among those who were
not taking lithium, and to administer the Strauss-Carpenter outcome
scale (23). This scale was applied by trained psychiatrists whose
agreement in the use of the instrument had been found to be satisfac-
tory (for the individual items, Cohen’s kappa coefficient=0.73–0.99).

This procedure allowed us to answer the following questions: 1) How
many bipolar patients who have started lithium prophylaxis at a lith-
ium clinic are still taking lithium after 5 years? 2) Of those who are
not taking lithium, how many interrupted prophylaxis on their own
initiative and for what reasons? 3) Among those who are taking lith-
ium, what patterns of outcome of the prophylactic treatment can be
identified? 4) Are there any demographic, historical, or clinical corre-
lates of these patterns? 5) Is there any significant difference, with re-
spect to recent course of illness and psychosocial adjustment, between
bipolar patients who are still taking lithium after 5 years and those
who are not?

Comparisons between the patients who were taking lithium at fol-
low-up and those who were not, and between the subgroups of pa-
tients who were taking lithium, were performed with the use of Stu-
dent’s t test, analysis of variance with Tukey’s honestly significant
difference test for post hoc comparisons, or the chi-square test, as
appropriate.

A hierarchical logistic regression analysis was computed for the
patients who were still taking lithium at follow-up. This analysis ex-
plored the impact of the above-mentioned demographic, historical,
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and clinical variables, as well as that of adherence to treatment (i.e.,
whether plasma lithium levels had been below 0.5 mmol/liter on more
than 10% of checks), on the probability that there would be a recur-
rence of illness during the treatment period.

RESULTS

Dropout Rate and Reasons for Interruption
of Prophylaxis

Of the 402 patients who had started lithium prophy-
laxis, 359 (89.3%) could be interviewed after 5 years.
Of the rest, 10 were dead and 33 could not be traced or
refused the interview. No significant difference, with re-
spect to baseline demographic and historical character-
istics listed in the previous section, was detected be-
tween the patients who could be interviewed and those
who could not.

Two hundred forty-seven patients (61.4% of the in-
itial study group and 68.8% of those who could be in-
terviewed) were still taking lithium at follow-up. Of the
above-mentioned baseline demographic and historical
characteristics, the only one that distinguished the pa-
tients who were still taking lithium at follow-up from
those who were not was the percentage of cases in
which there were delusions and/or hallucinations dur-
ing the index episode, which was higher in the latter
group (χ2=2.84, df=1, p<0.01).

Of the 112 interviewed patients who were not taking
lithium at follow-up, 95 (84.8%) had interrupted pro-
phylaxis on their own initiative. The alleged main rea-
son for interruption of medication was its perceived in-
efficacy in 35 cases, trouble related to side effects in 27,
the conviction that the patient was cured and needed no
more drugs in 17, the annoyance of taking medicines in
11, and loss of energy or productivity in five.

Of the patients not taking lithium, 26 (23.2%) were
not taking any psychotropic drug on a regular basis (or
were taking only benzodiazepines) at the time of the
follow-up interview, whereas 19 (17.0%) were taking
only one or more mood stabilizers other than lithium
(carbamazepine, valproic acid, and/or dipropylaceta-
mide), 28 (25.0%) were taking one or more mood sta-
bilizers other than lithium plus antipsychotics and/or
antidepressants, and 39 (34.8%) were taking only anti-
psychotics and/or antidepressants.

Patterns of Outcome of Prophylaxis
and Their Correlates

Of the 247 patients who were still taking lithium at
the time of the follow-up interview, 94 (38.1%) had
had no RDC-diagnosed major depressive or manic epi-
sode during the treatment period (group A); 115
(46.6%) had had at least one RDC-diagnosed major
depressive or manic episode, but with a reduction of at
least 50% in the mean annual time spent in the hospital
during the treatment period compared to the 2-year pe-
riod preceding the index episode (group B); and 38
(15.4%) had had at least one RDC-diagnosed major

depressive or manic episode without the above-men-
tioned reduction of at least 50% in the mean annual
time spent in the hospital (group C). Within group A,
37 patients (15.0% of those taking lithium at follow-
up) had shown a subsyndromal affective morbidity dur-
ing the treatment period (defined as the presence at least
two of the symptoms listed in the RDC for either major
depression or mania, on the occasion of at least two
evaluations). Within group B, 16 patients (6.5% of
those taking lithium at the time of the follow-up inter-
view) had had affective episodes only during the first
year of prophylaxis.

Thus, considering the whole group of bipolar patients
who had started lithium prophylaxis, 10.7% were not
available at follow-up; 27.9% were not taking lithium
at follow-up; 9.5% were taking lithium and had had at
least one affective episode during the treatment period,
without a reduction of at least 50% in the mean annual
time spent in the hospital; 28.6% were taking lithium
and had had at least one recurrence during the treat-
ment period, with a reduction of at least 50% of the
mean annual time spent in the hospital; and 23.4%
were taking lithium and had had no affective episode
during the treatment period (including a subgroup of
14.2% of the patients who had had no affective mor-
bidity, even subsyndromal).

When groups A, B, and C of the patients still taking
lithium at follow-up were compared with respect to
demographic, historical, and clinical features (table 1),
significant differences were found in the mean number of
prior affective episodes and hospitalizations and the fre-
quency of the rapid cycling pattern. The percentage of
patients who were taking other psychotropic drugs in ad-
dition to lithium at the follow-up interview was 17.0%
for group A (N=16) (no patient was taking other mood
stabilizers), 36.5% for group B (N=42) (14.8% were tak-
ing other mood stabilizers), and 86.8% for group C (N=
33) (52.6% were taking other mood stabilizers). In the
hierarchical logistic regression analysis, the variables that
were found to have an impact on the patients’ probability
of having no recurrence were adherence to treatment (β
value=0.54, df=1, p<0.01) and the number of pretreat-
ment hospitalizations (β value=–0.14, df=1, p<0.04).

Among the patients who were still taking lithium at
follow-up, 200 (81.0%) had had plasma lithium levels
below 0.5 mmol/liter on no more than 10% of checks.
Of these patients, 86 (43.0%) belonged to group A, 90
(45.0%) to group B, and 24 (12.0%) to group C. When
the comparison between groups A, B, and C reported
in table 1 was repeated for these subgroups, the differ-
ences concerning the mean numbers of pretreatment af-
fective episodes and hospitalizations and the frequency
of the rapid cycling pattern remained significant (F=7.2,
df=2, 197, p<0.001; F=11.0, df=2, 197, p<0.00001;
and χ2=24.8, df=2, p<0.00001, respectively).

Follow-Up Assessments

The patients who were not taking lithium at follow-
up, compared with those who were, had significantly
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lower total scores on the
Strauss-Carpenter outcome
scale (i.e., worse outcomes)
(mean score=11.6, SD=3.3,
versus mean=12.6, SD=3.0;
t=4.54, df=358, p<0.001)
and significantly lower scores
on the hospitalization item
(t=3.81, df=358, p<0.001)
and the employment item
(t=3.76, df=358, p<0.001).
The subgroup of patients who
were not taking any psycho-
tropic drugs (except benzo-
diazepines) did not differ sig-
nificantly on any outcome
measure from the group of
patients taking lithium.

DISCUSSION

This is, to our knowledge,
the first prospective study
that has collected informa-
tion on all bipolar I patients
who started lithium prophy-
laxis at a lithium clinic through
a period of more than 15 years.
Unlike most previous reports
of the experience of lithium
clinics, this study did not fo-
cus on a self-selected group of
patients (i.e., those who had
completed a minimum num-
ber of years of treatment) and
did not ignore dropouts.

The group of patients followed up in this study in-
cluded patients with other concomitant psychiatric dis-
orders, alcohol or drug abuse, and rapid cycling, as well
as patients with concomitant physical diseases (except
those in which lithium treatment is contraindicated)
and those who were receiving treatment with other
psychotropic drugs. All patients and, when possible,
their key relatives received adequate information on bi-
polar disorder, the aims of lithium prophylaxis, and the
possible side effects of treatment. Throughout the treat-
ment period, an effort was made to optimize compli-
ance by seeing patients frequently and giving them the
opportunity to discuss regularly with their psychiatrists
all treatment-related doubts and problems. Plasma lith-
ium levels were estimated every second month, and lith-
ium dosage was adjusted accordingly.

In this series, whose representativeness was not
biased by the inclusion and exclusion criteria com-
monly adopted in double-blind trials, and in which
treatment surveillance was in keeping with internation-
ally accepted guidelines, one-fourth of the patients in-
terrupted lithium prophylaxis on their own initiative
before the term of 5 years. This demonstrates that “in-

formation, support and supervision” (15) are not suffi-
cient to counteract the tendency of bipolar patients
receiving long-term lithium treatment to drop out. Ad-
junctive psychoeducational and psychotherapeutic in-
terventions may improve patients’ acceptance of lith-
ium prophylaxis, but their ability to reduce the impact
of factors such as perceived inefficacy of treatment or
trouble related to side effects (which accounted for
about two-thirds of the interruptions in our study
group) remains to be documented. The interruption of
lithium treatment is likely to contribute substantially to
the persistently high admission rates for mania reported
by epidemiological studies (9), since it is followed by a
high risk of early recurrence of mania (24) and may
cause the development of a secondary refractoriness to
treatment with the drug (25, 26).

When we concentrated our attention on patients
who were still taking lithium at the time of the follow-
up interview, we found that about 85% of them had
had a reduction of at least 50% in mean annual time
spent in the hospital during the treatment period com-
pared to the 2-year period preceding the index episode,
and that about 38% of them had had no recurrence
during lithium prophylaxis. These percentages in-

TABLE 1. Demographic, Historical, and Clinical Features of Bipolar Patients Who Were Still Taking
Lithium After 5 Years, Subdivided According to Outcome of Prophylaxis

Variable
Group Aa

(N=94)
Group Bb

(N=115)
Group Cc

(N=38)

Mean SD Mean SD Mean SD

Age at intake (years) 39.7 9.5 41.6 10.3 43.2 10.2 
Age at first psychiatric contact (years) 29.6 3.5 29.1  4.3 28.8  5.9 
Affective episodes before intaked  5.8 3.2  7.2  3.3  8.5  2.8 
Hospitalizations before intakee  3.5 2.2  5.2  2.7  5.6  2.2 
Plasma lithium level during treatment pe-

riod (mmol/liter)  0.63 0.05  0.64  0.09  0.65  0.09

N % N % N %
Sex

Male 40 42.6 53 46.1 16 42.1
Female 54 57.4 62 53.9 22 57.9

Rapid cycling patternf  0  0.0 31 27.0 10 26.3
Depression/mania/free interval pattern 10 10.6 20 17.4  9 23.7
Family history of bipolar disorder 27 28.7 22 19.1  5 13.2
Psychotic features in index episode 20 21.3 31 27.0  8 21.1
Occurrence of major life events during

treatment period 11 11.7 20 17.4  7 18.4

aPatients who had no recurrence during the treatment period.
bPatients who had at least one recurrence during the treatment period, with a reduction of at least 50%
of the mean annual time spent in the hospital compared to the 2-year period preceding the index
episode.

cPatients who had at least one recurrence during the treatment period, without a reduction of at least
50% of the mean annual time spent in the hospital.

dSignificant difference among the three groups (F=10.9, df=2, 244, p<0.0001); significant differences
at the 0.05 level between the means of groups B and C versus A (Tukey’s honestly significant difference
test). Pairwise significant differences: A versus B, F=9.1, df=1, 207, p<0.003; A versus C, F=21.1, df=1,
130, p<0.00001; B versus C, F=5.2, df=1, 151, p<0.02.

eSignificant difference among the three groups (F=15.0, df=2, 244, p<0.0001); significant differences
at the 0.05 level between the means of groups B and C versus A (Tukey’s honestly significant difference
test). Pairwise significant differences: A versus B, F=22.1, df=1, 207, p<0.00001; A versus C, F=23.1,
df=1, 130, p<0.00001.

fSignificant difference among the three groups (χ2=30.2, df=2, p<0.00001).
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creased to 88% and 43%, respectively, when we con-
sidered only patients who had had plasma lithium lev-
els below 0.5 mmol/liter on no more than 10% of
checks. These findings apparently support the pre-
dominant clinical perception that lithium, if taken
regularly for several years, has a substantial impact on
the course of illness in most bipolar patients. However,
the bias of self-selection should not be overlooked; the
figures just cited refer to subgroups (61% and 50% of
the enrolled patients, respectively) whose permanence
on the prophylactic regimen may have been a conse-
quence as well as a determinant of the favorable re-
sponse, and who may be not representative of the in-
itial study group. As a matter of fact, patients with
psychotic features in the index episode, which have
been reported to be associated with poor prognosis in
bipolar disorder (27), were overrepresented among
those who stopped lithium before the 5-year term.

The results of the follow-up assessments should be
interpreted in the same light: the better outcome of the
patients still taking lithium may have been a conse-
quence of self-selection, whereas the lack of differences
between the patients who were taking no psychotropic
drugs except benzodiazepines and those who were tak-
ing lithium may simply mean that patients who stop
lithium prophylaxis include a subgroup with a very be-
nign course of illness who do not need long-term drug
treatment.

Our effort to replicate the previous reports of an as-
sociation between a family history of bipolar disorder
and a favorable outcome of lithium prophylaxis, and
between the depression/mania/free interval pattern of
course of illness and a poor outcome (see reference 28
for a review), was not successful. Although the expected
trend was observed, the associations were not signifi-
cant. On the other hand, we confirmed the previous
findings (29, 30) that a high frequency of pretreatment
affective episodes and hospitalizations and the rapid cy-
cling pattern are associated with a poor outcome of
prophylaxis. These three variables, however, can
hardly be regarded as true predictors of response to lith-
ium; they actually predict a poor outcome of bipolar
disorder independent of treatment (21, 31) and may not
be useful in the choice of medication. The claim that
anticonvulsants are more effective than lithium in rapid
cyclers has not been supported so far by comparative
investigations, whereas a retrospective study by Okuma
(32), one of the earliest advocates of the use of carba-
mazepine in bipolar disorder, found that rapid cycling
is a predictor of a poor response to that drug as well as
to lithium.

In conclusion, this study, the first carried out prospec-
tively on all bipolar patients who started lithium pro-
phylaxis at a lithium clinic over a period of more than
15 years, confirms that the impact of lithium prophy-
laxis on the course of bipolar disorder is severely lim-
ited by the very high dropout rate. For patients who
keep on taking lithium for several years, a drastic reduc-
tion of the mean annual time spent in the hospital is

almost the rule. However, bipolar patients who remain
on a lithium regimen for several years represent a self-
selected population in which some groups at high risk
of poor outcome may be underrepresented.
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