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Long-Term Effectiveness of Lithium in Bipolar Disorder:
A Multicenter Investigation of Patients With
Typical and Atypical Features
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Objective: Poor response to long-term lithium treat-
ment has been reported to be associated with atypical
features of bipolar disorder. The purpose of this study
was to investigate the influence of atypical symptoms
on the effectiveness and stability of long-term lithium
treatment in a prospective, multicenter cohort of bipolar
patients in a naturalistic setting.

Method: Patients were initially selected according
to International Classification of Diseases, 8th Revision,
criteriafor bipolar disorder and required long-term treat-
ment. Their diagnoses were reconfirmed according to
DSM-IV upon its publication. They were prospectively
followed for an approximately 20-year period ending
in 2004 in 5 centers participating in the International
Group for the Study of Lithium-Treated Patients.
Examinations included a comprehensive psychiatric
evaluation, an assessment of typical and atypical fea-
tures on an 8-item scale, and an evaluation of clinical
course using the morbidity index. Unbal anced repeated-
measures regression models with structured covariance
matrices were used to assess the extent to which the
morbidity index was influenced by atypical symptoms,
duration of treatment, and pretreatment features.

Results: A total of 242 patients were followed for a
mean period of 10 years. In 142 patients, the number of
typical features was greater than the number of atypical
features, whereas in 100 patients the number of atypical
features was greater than or equal to the number of typi-
cal features. The mean morbidity index remained stable
over aperiod of 20 years in both groups of patients and
was not significantly associated with the presence of
atypical features, the duration of lithium treatment, the
number or frequency of episodes, or latency from the
onset of bipolar disorder to the start of lithium
treatment.

Conclusion: Our study suggests that long-term re-
sponse to lithium maintenance treatment is stable both
in patients with typical and in patients with atypical fea-
tures. The predominance of either typical or atypical
features did not result in different responses to long-
term lithium treatment in this sample of bipolar patients.
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L ithium is recommended as afirst-line prophylactic
treatment for bipolar disorder in al major inter-
national guidelines.”® However, although the efficacy of
lithium prophylaxis in bipolar disorder has been demon-
strated in a number of controlled studies,®’ the effective-
ness of long-term lithium treatment in naturalistic settings
has been reported to be much lower.®>™ Furthermore,
some studies have suggested that the efficacy of lithium
prophylaxis diminishes over time in a subsample of pa-
tients.™*2 The differences in effectiveness reported for
lithium prophylaxis can be attributed to a variety of fac-
tors, including a broadening of the diagnostic criteria for
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bipolar disorder,”*** changes in the course of illness en-
countered by clinicians treating patients over the long
term,”® and methodological differences in the studies
being compared.*®

Many investigators have aso discovered an associa
tion between atypical features of bipolar disorder and
a poor response to lithium.*#* Patients with symptoms
such as mixed states, incomplete remissions, cognitive
impairment between episodes, psychiatric comorbidity,
and poor social functioning are considered less likely to
benefit from lithium treatment.? Conversely, patients
with several features of typical bipolar disorder, such
as complete remission between episodes, family history
of bipolar disorder, and a mania-depression-euthymia
episode sequence, are likely to have an excellent
response.?"#

The purpose of our study wasto evaluate a prospective,
multicenter cohort of patients with bipolar disorder to de-
termine whether the long-term effectiveness of lithium
prophylaxis remains stable over time and to investigate
whether patients with atypical features show a poorer re-
sponse to long-term lithium treatment compared to pa-
tients with typical features.

METHOD

Inclusion Criteria

Patients were selected according to classical criteria
for bipolar disorder. When documentation of the first pa-
tients started in the 1980s, the International Classification
of Diseases, 8th Revision (ICD-8)* was in use. This di-
agnostic system was later replaced by the 9th Revision
(ICD-9).* After 1994, all patients were rediagnosed ac-
cording to DSM-IV. All patients met the DSM-1V crite-
ria® for bipolar disorder and required long-term treat-
ment, as defined by the presence of at least 1 manic
episode or at least 2 overall episodes in the patient’s
history. There was no age limitation for study entry.

Patients were followed in the outpatient clinics of
5 participating International Group for the Study of
Lithium-Treated Patients (IGSLI) centers (Berlin, Ger-
many; Halifax, Hamilton, and Ottawa, Canada; and
Poznan, Poland) from presentation at the clinic until 2004.
Founded in the 1980s, these centers adopted a standard
research program for patients receiving long-term prophy-
lactic treatment with lithium and other medicationsfor the
management of unipolar mood disorder, bipolar mood
disorder, or schizoaffective disorder (www.igsli.org).*

Patient Assessment

Patients were evaluated by a psychiatrist during each
visit. The evaluation involved (1) a psychiatric assess-
ment, including the patient’s case history, and any clinical
or pharmacologic interventions required; (2) an assess-
ment using standard mood rating scales (Bech-Rafael sen
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Melancholiaand Mania Scales,*** Hamilton Rating Scale
for Depression,® Young Mania Rating Scale®); (3) a
physical examination; and (4) documentation of any ad-
verse events. Serum lithium levels were also obtained.
Patients averaged 7 to 8 visits each year, depending on
age, comorbidity, and severity of illness. The number of
visits per year was higher than in normal outpatient set-
tings, leading to optimal control of lithium long-term
medication. During additional, unscheduled visits, pa-
tients were able to draw support from psychiatric nurses
and social workers. All patients were treated continuously
with lithium, and the above-mentioned data were docu-
mented at the respective outpatient clinics over a period
of at least 1 year. Before enrollment in the prospective co-
hort, patients were thoroughly informed about the study
procedures, the treatment, and any possible side effects.
All participants provided written, informed consent.

Onset of bipolar disorder was defined as (1) the first
documentation of diagnosisor, if such documentation was
lacking, as (2) documentation of the first symptoms clear-
ly related to bipolar disorder.

A recurrent episode was defined as the presence, in
a previously remitted patient, of symptoms that required
either psychotherapeutic or psychopharmacologic inter-
vention. All recurrences were recorded and graded for
severity, polarity, and duration. Remission was defined
as the absence of affective symptoms as measured by
standard mood rating scales. All data were ascertained
prospectively.

The morbidity index was used as the outcome variable.
The morbidity index was first introduced by Coppen and
Abou-Saleh® and includes severity and length of epi-
sodes. We rated severity in a semiquantitative manner
using 3 different degrees. symptoms that do not require
therapeutic action are rated as degree 1; symptoms that
require psychotherapeutic or psychopharmacologic inter-
vention but are manageable in an outpatient setting are
rated as degree 2; and symptoms leading to inpatient
treatment are rated as degree 3. We included symptoms of
degree 2 and degree 3 in the analysis and calculated the
morbidity index using the following formula:

Morbidity index total over aperiod of 1 year =

(no. weekswith degree 2) x 2 + (no. weekswith degree 3) x 3
52 weeks

For each year, the morbidity index was calculated for
al affective episodes (total morbidity index [MItotal])
and separately for depressive episodes (depressive mor-
bidity index [M1dep]) and manic episodes (manic morbid-
ity index [MIman]). Patients had to be sufficiently com-
pliant, which was defined as maintaining serum lithium
levels of at least 0.5 mmol/L throughout the documenta-
tion period. Any prophylactic medication administered
in addition to lithium after 3 months of remission was
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Table 1. IGSLI Scale of Typical/Atypical Features of Affective
Illness

Typical Bipolar Disorder 00
Core features

No comorbidity

Atypical Bipolar Disorder [

[0 Comorbidity (lifetime diagnosis [J

of anxiety, substance abuse, etc)

Only mood-congruent 0 Mood-incongruent psychotic O
psychotic features features

Full interepisodic remission [ Residua symptoms O

No. of depressive episodes> [ No. of manic episodes > no. of [
no. of manic episodes before depressive episodes before

index episode index episode
Optional features
Norma MMPI profile 0 Norma MMPI profile with O

subthreshold precarious findings

Frequency of episodes < 2 [ Rapid cycling > 4 episodesper [
per year before index year before index episode
episode

No rebound after 0 Rebound after discontinuation [
discontinuation

Positive family history of 0 Family history of nonepisodic O
bipolar disorder disorder

Abbreviations: IGSLI = International Group for the Study of Lithium-
Treated Patients, MMPI = Minnesota Multiphasic Personality
Inventory.

recorded, including data on the type of medication used
and the duration of its administration. Additional pro-
phylactic medication included antipsychotics, antidepres-
sants, anticonvulsants, and high-dose thyroxine.

Atypical Features

The atypical or typical features present in each patient
were scored retrospectively using the scale shown in
Table 1. The scale was developed for this particular re-
search question as part of a consensus procedure among
IGSLI members and incorporated features of the patients
psychopathological history and course of illness. Items
known to be characteristic of typical or atypical illness
were designated as core features. In contrast, optional fea-
tures were defined as those features for which there was
limited evidence of potential relevance for bipolar disor-
der. Data were obtained from patient records or from in-
terviews with the patients and their relatives, if possible.
Items were scored as “yes’ or “no.” A total score was
achieved by adding the number of affirmative responses.
Patients who did not score on a given item (e.g., because
they did not show any features) did not “gain” or “lose” a
point with regard to typicality or atypicality. Similarly,
patients who had 3 or 4 episodes per year prior to the in-
dex episode also did not “gain” or “lose” a point with re-
gard to typicality or atypicality. The Minnesota Multi-
phasic Personality Inventory (MMPI) profile,® which has
been shown to be useful for measuring interepisodic re-
mission, 3% was assessed in only one fourth of the pa-
tients, and all of these patients were in a euthymic state
at the time of assessment. A “normal MMPI profile with
subthreshold precarious findings” includes residua ab-
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normalities within the normal psychological profile (i.e.,
al MMPI scales with t scores less than 70). A family his-
tory of nonepisodic disordersincludes any psychiatric dis-
eases that do not have a clear episodic course, such asanx-
iety disorders or personality disorders.

Because many patients experience both typical and
atypical features, our patients were categorized into 2
groups based only on core features. Group 1 had more
typical features than atypical features, and group 2 either
had more atypical features than typical features or an
equal number of both.

Statistical Analysis

Data were analyzed using BMDP Statistical Software,
Inc., Release 8.0 (BMDP Statistical Software, Inc.).
Unbalanced repeated-measures regression models with
structured covariance matrices were used (module 5V in
BMDP) to assess the influence of atypical features and du-
ration of treatment on the morbidity index. Separate cal cu-
lations were made for Mltotal, MIdep, and MIman. Max-
imum likelihood was used to estimate parameters where
the expected response values are described as a linear
function of the parameters. The main advantage of this ap-
proach was that all subjects could be included regardless
of their length of treatment. Model selection was based on
optimization of the Akaike information criterion.”? Sig-
nificance of the independent variables was estimated us-
ing the Wald test. A 5% level of significance was estab-
lished with 2-tailed tests. Using the same method, we also
examined the impact of the number and frequency of epi-
sodes before the start of lithium treatment, as well as of
treatment delay, on the morbidity index. In this analysis,
the independent variables were modeled as covariates
with length of treatment as a repeated measure.

RESULTS

A total of 242 patients receiving lithium treatment were
followed for amean (SD) period of 10 (6.4) years (range,
1-20) (Figure 1). Of these patients, 142 showed more
typical features than atypical features and 100 showed
more atypical features than typical features or an equal
number of both. Baseline characteristics, stratified for
both groups of patients, are shown in Table 2. The mean
(SD) age of our patients at onset of bipolar disorder was
28.6 (10.9) years (range, 11-66), and lithium treatment
was initiated with a mean (SD) latency of 9.4 (9.1) years
(range, 0—44).

The mean (SD) Mltotal for al patients decreased
dlightly from 0.150 (0.330) (N = 242; range, 0-1.75) in
the first year of lithium treatment to 0.130 (0.290)
(N = 36; range, 0-1.52) in the twentieth year of the obser-
vation period, which suggests that the response was stable
over the long term. The mean (SD) MItotal decreased in
the typical group (Figure 2) from 0.129 (0.316) (N = 142;
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Figure 1. Distribution of Length of Lithium Treatment for 242 Patients in the Study
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aThe numbers in the columns indicate the cumulative number of subjectsin the analysis.

Table 2. Baseline Characteristics of 242 Subjects With Bipolar Disorder Receiving Long-

Term (20 years) Treatment With Lithium

Characteristic Typical (N = 142)2 Atypical (N = 100)°
Men, N (%) 61 (59.2) 42 (40.8)
Women, N (%) 81(58.3) 58 (41.7)

Age at study entry, mean (SD), range, y
DSM-1V diagnosis, N (%)

39.5(12.7),16-74  36.0(11.2), 15-60

Bipolar | 129 (60.0) 86 (40.0)
Bipolar I1 13(48.1) 14 (51.9)
Length of follow-up period, mean (SD), range, y 10.0 (6.5), 1-20 10.1 (6.4), 1-20
Age at onset of bipolar disorder, mean (SD), range, y 29.4 (11.6), 11-66 27.4(9.7), 14-58
Latency before start of lithium treatment, mean (SD), 10.0(9.8), 044 8.6 (7.9), 0-37
range, y
No. of episodes before start of lithium treatment, 5.7 (5.2), 1-40 4.9 (2.9), 0-16
mean (SD), range
Co-medication (no. of weeks per year added from 4 7.5(14.7), 0-71 11.7 (19.1), 0-91
different categories), mean (SD), range, wk
No. of typical core features, mean (SD) 3.10(0.77) 1.36 (0.63)
No. of atypical core features, mean (SD) 0.56 (0.50) 2.09(0.71)
No. of optional typical features, mean (SD)° 1.75(0.93) 1.30(0.53)
No. of optional atypical features, mean (SD)¢ 1.00 (0.56) 1.28 (0.53)

aPatlentswnh more typical than atypical features.

bPatients with more atypical features than typical features, or an equal number of both.

“Typical, N = 67; atypical, N = 30.
HTypical, N = 33; atypical, N = 29.

range, 0-1.75) in the first year to 0.109 (0.197) (N = 22;
range, 0-0.650) in the twentieth year. In the atypical
group (Figure 3), the mean (SD) MItotal decreased from
0.180 (0.350) (N = 100; range, 0—1.54) in the first year to
0.164 (0.407) (N = 14; range, 0-1.52) in the twentieth
year.

The results of the repeated-measures regression found
no significant associations between the number of typical
and atypical symptoms on the one hand and the Mltotal
(p=.167), Mldep (p =.198), or MIman (p = .472, Table
3) on the other. Likewise, there was no significant time
effect or time-by-group interaction that would indicate a

change in the effectiveness of lithium over time for either
of the 2 patient groups.

A subgroup analysis looking at the most extreme typ-
ical (4 typical symptoms, N = 50) and the most extreme
atypical (3 or more atypical symptoms, N = 18) patients
showed a similar Mltotal (p =.215) and a similar MIdep
(p =.909) in both groups. However, the MIman was sig-
nificantly higher in the atypical group (p = .003).

The proportions of typical and atypical patients re-
mained stable throughout the study, indicating that the
attrition rate in both groups remained similar. Finally, we
compared patients' morbidity indicesin their last year of
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Figure 2. Development of Total Morbidity Index Over All Affective Symptoms per Year in
142 Patients With More Typical Than Atypical Features in Symptomatology and Course of
Illness With up to 20 Years of Lithium Treatment®
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alack lines show mean (SD) of the morbidity index; gray bars show number of subjectsin the analysis
with affective symptoms contributing to the morbidity index.

Figure 3. Development of Total Morbidity Index Over All Affective Symptoms per Year in
100 Patients With More Atypical Features Than Typical Features (or an equal number of
both) in Symptomatology and Course of Illness With up to 20 Years of Lithium Treatment*
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alack lines show mean (SD) of the morbidity index; grey bars show number of subjectsin the analysis
with affective symptoms contributing to the morbidity index.

treatment with their mean morbidity index over the entire
treatment period to test whether patients had discontinued
their treatment due to a worsening of their symptoms.
There was no evidence of thiskind of biasin either group
for any of the 3 indices.

In the sample of 242 subjects, the 3 morbidity indices
were not significantly influenced by the number of epi-
sodes before the start of lithium treatment, the frequency
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of episodes before the start of lithium treatment, or latency
between illness onset and the start of lithium treatment.

Atypical patients used significantly more additional
prophylactic medication throughout the entire observation
period (Mann-Whitney, p = .03). However, using the Wald
test, we were unable to identify additional prophylactic
medication as an independent variable with significant
influence.
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Table 3. Relationship Between Depressive, Manic, and Total Morbidity Index and Several
Characteristics of Illness Course (Wald tests for significance of fixed effects and covariates)

Parameter X2 df p
Total morbidity index
Group membership (typical/atypical) 1.908 1 167
Year of treatment 19.847 19 404
Year of treatment x group membership interaction 17.658 19 .545
No. of episodes before index 0.602 1 438
Frequency of recurrences before index 0.002 1 .963
Latency between onset of illness and start of lithium treatment 1.991 1 .158
Depressive morbidity index
Group membership (typical/atypical) 1.658 1 .198
Year of treatment 26.112 19 127
Year of treatment x group membership interaction 12.208 19 877
No. of episodes before index 0.304 1 .581
Frequency of recurrences before index 0.773 1 379
Latency between onset of illness and start of lithium treatment 2.778 1 .096
Manic morbidity index
Group membership (typical/atypical) 0.518 1 A72
Year of treatment 22.963 19 .239
Year of treatment x group membership interaction 16.271 19 .639
No. of episodes before index 0.305 1 .581
Frequency of recurrences before index 2.105 1 147
Latency between onset of illness and start of lithium treatment 0.013 1 .908

DISCUSSION

The affective morbidity indices remained stable over
the entire observation period, confirming that the response
to long-term lithium treatment was also stable. The num-
ber of typical and atypical symptoms did not have any ef-
fect on the morbidity index in patients receiving lithium
long-term treatment. In addition, there was no association
between the morbidity index and the number or frequency
of episodes before starting lithium or the latency between
onset of illness and starting lithium. When selecting only
the extreme ends of the distribution, we obtained a signifi-
cant difference for MIman, but not for Mlitotal or MIdep.
It should be noted, however, that this was a very small
subgroup, with only 12 extreme typical patients and 1 ex-
treme atypical patient at year 20 of the observation period.

There are several reasons why our results differ from
those seen in earlier studies that have shown a clear as-
sociation between atypical features and a poor response
to lithium treatment. First, to maintain consistency across
different centers, we categorized patients according to
their total number of typical or atypical features. How-
ever, some investigations of long-term lithium response
have demonstrated that the contribution of individual fea-
tures to explainable variance can differ dramatically,?”*
indicating that it might be useful to evaluate features in-
dividualy or to give different weights to individual fea-
tures. The atypical features assessed on our scale were not
independent of each other and their impact may have var-
ied considerably. In addition, our scale is comparatively
crude, as it uses dichotomous rather than continuous vari-
ablesfor scoring.

Furthermore, many of the newer studies perform a sur-
vival analysis that uses time to new episode or rehospital-
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ization as the main outcome measure for long-term pro-
phylactic effectiveness.®** Although this type of survival
analysis is well suited to relatively short efficacy trials
that measure time until the first event, it is not optimal for
long-term maintenance studies because it does not dis-
criminate between different types of response. For in-
stance, it does not afford proper assessment of the course
of illness in patients who show substantial clinical im-
provement but still experience episodes. Given that bi-
polar disorder is characterized by wide variations in the
length and severity of episodes, the morbidity index al-
lows different forms of response and clinical course to be
distinguished from one another in a precise manner.

In a retrospective analysis of lithium maintenance
treatment in a small subsample of the present study over
a maximum of 15 years, Berghofer et al.*® found that,
whereas the MItotal remained stable over the entire treat-
ment period, the analysis of the absolute number of recur-
rences produced no conclusive results because of the
general shift over the study period from outpatient to
inpatient treatment.

The duration of many earlier prospective studies of
lithium treatment has been relatively short (i.e., less than
2 years). Only afew studies have had observation periods
extending up to 5 years®* or 7 years.® In our study, data
were collected for a much longer period, covering a span
of up to 20 years. Another reason why our results may dif-
fer from those observed in other studiesis that the indica-
tions for starting lithium prophylaxis have expanded.***
Our study only included patients who met both the clas-
sical Kraepelinian® and the DSM-1V criteria for bipolar
disorder.

The findings of several studies are consistent with
our results. Using the morbidity index, Berghtfer and
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colleagues reported on long-term response in a subgroup
of bipolar patients over maximum time periods of 15
years® and 20 years.® In both studies, which included
subjects from the present investigation, the severity and
duration of recurrences remained stable, and even de-
creased, over the observation periods, abeit in small
samples sizes. Two recent reviews also support our find-
ing that the effectiveness of lithium prophylaxis does not
diminish over time.>%

There has been some controversy as to whether the
time span between illness onset and the start of prophy-
lactic treatment may influence the response to long-term
treatment.> Recent studies do not show any association
between negative outcome and latency.> For this rea-
son, we included latency of prophylactic treatment in our
anaysis.

Our study has several methodological shortcomings.
Severity ratings for episodes or atypical features may
have differed at the various centers. With multiple coun-
tries and cultures involved, treatment selection may have
varied depending on the health care system, the regional
facilities available, and individual patient preferences. At
the same time, we evaluated the stability of response in-
dividually for each patient. As in any long-term study,
treatment for up to 20 yearsinevitably meansthat patients
were seen by a large number of therapists with varying
degrees of training. Because many of the subjects experi-
enced several years of illness before theindex episode, we
were not always able to reconstruct essential atypical fea-
tures accurately. As a result, atypical features may be
underreported in many patients.

The centersthat participated in the study were special-
ized academic outpatient clinics that, for the most part,
were treating patients with a poor course of illness or
who required an above-average amount of care. Because
of this, a selection bias has to be assumed, both for typical
and atypical patients. Another reason that patients visit
specialized outpatient clinics is simply because lithium
treatment is often difficult to manage in general practice.
However, the use of additional medication in our sample
was quite low (see Table 2), which indicates that patients
with a severe course of illness are unlikely to have been
overrepresented in our study. Although we controlled for
the influence of additional medication in our analysis, the
threshold for initiating additional prophylactic treatment
may have differed among the centers.

Atypical patients used significantly more additional
prophylactic medication. As an independent variable, this
result did not significantly influence the morbidity index.
Nevertheless, it is difficult to interpret this finding, as it
is impossible to tell from these data whether additional
medication was effective and, if so, to what extent. The
period during which patients used additional medication
was rated with a morbidity index of at least 2. Thus, one
could argue that the increased use of co-medication in
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atypical patients is aready reflected in the morbidity
index. It should be noted that the indications for any co-
medi cation taken by patients in our study were not docu-
mented. As aresult, it is not possible to say which symp-
toms or syndromes led to a particular prescription. The
use of co-medication was documented only as a way to
control for the influence of this co-medication on the
long-term effect of lithium.

It should also be pointed out that the morbidity index
does not fully reflect the effects and benefits of lithium
in individual patients. For example, it is conceivable that
one patient may have had a higher morbidity index than
another patient during lithium treatment but may never-
theless have experienced a substantially higher reduction
in his or her affective morbidity after treatment initiation.
To show individual benefits, data on changes in morbidity
index would have been helpful. However, it is important
to note here that assessing the initial effects of lithium
treatment was not the primary focus of our analysis.

The attrition rate in our study increased along with the
duration of treatment. We have no data on subjects who
dropped out of long-term observation. Our analysis shows
that morbidity indices in the year before dropout were
not higher than mean morbidity indices in the preceding
years. However, it may still be the case that some patients
stopped lithium treatment if they felt that their illness
was gradually becoming worse, and a transient worsening
would not necessarily be reflected by a significant change
in morbidity index.

The relevance of the atypical features included in our
scale has been the subject of controversy. For example,
the lack of full interepisodic remission and lifetime anxi-
ety comorbidity are not unanimously accepted as atypical
features that are relevant to prognosis. The same applies
to cognitive impairment between episodes, poor socia
functioning, and a mania-depression-euthymia sequence.
Today, the term atypical is frequently used to describe
mixed states of bipolar disorder. However, this is not
the definition upon which our analysis is based. Instead,
we use the term to describe deviations from the classica
Kraepelinian definition of bipolar disorder.

In conclusion, patients who met both the classica
ICD-8 and I|CD-9 criteria, aswell asthe DSM-1V criteria,
for bipolar disorder benefited from long-term lithium
treatment. Affective morbidity was not influenced by the
presence of atypical features.

Drug name: lithium (Eskalith, Lithobid, and others).
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