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■ Abstract Before the rise of atypical antipsychotics,
lithium used to be the most frequently investigated sub-
stance in the acute treatment of bipolar disorders, al-
though studies are not always of the highest method-
ological standard. Due to the doubt about a sufficient
efficacy of lithium expressed in recent years from vari-
ous sides, and the simultaneous availability of newer
treatment alternatives, this paper attempts to make a
critical stocktaking of our knowledge about lithium in
the acute treatment of bipolar disorders. Aspects con-
cerning the changed disorder concept through the
broadening of the bipolar spectrum, together with the
available results from controlled and open studies with
lithium, are presented and appraised. This shows that
lithium should still be seen as an essential, but not the
only corner stone in the differentiated treatment of
bipolar patients. Provided that it is taken reliably and
well-tolerated, lithium represents a first choice treat-
ment, particularly for a classical course of manic-de-
pressive illness (Bipolar I disorder), especially for mild
to moderate manic syndromes. However, as antidepres-
sive treatment, lithium should rather not be applied as a
monotherapy, particularly in severe bipolar depression,
since with the new generation of antidepressants and
anticonvulsants well-tolerated and very effective alter-
natives are available. In combination treatment, lithium
should be applied particularly when it has already
shown good prophylactic efficacy and/or in patients for
whom a high suicide risk must be presumed.

■ Key words bipolar disorder · depression · lithium ·
mania

Introduction

Over 50 years ago, Cade first described the antimanic ef-
ficacy of lithium. Even though his studies must rather be
described as not complying to modern methodological
standpoints, it was still the first time that psychiatrists
were given an effective drug treatment for mania. Ex-
tensive further studies, especially by Mogen Schou, fol-
lowed in the subsequent decades, so that by the begin-
ning of the 1970s lithium treatment of bipolar patients
had become established in antimanic acute therapy, and
particularly in relapse prophylaxis (Goodwin and Zis
1979; Schou 1997; Bowden 1998). Even before the dis-
cussion about the switch risk of antidepressants was ini-
tiated, the acute antidepressive efficacy of lithium con-
tinued to be followed in smaller studies (Overview in
Adli et al. 1998). However, due to the lack of commercial
interest from pharmaceutical companies, large con-
trolled studies were never performed, which are consid-
ered conclusive for acute antidepressive efficacy accord-
ing to the methodological standards expected today
(EMEA guidelines). As regards antimanic treatment, in
the meantime lithium has also satisfactorily delivered
placebo-controlled proof of efficacy, so to speak via the
back door, as a comparator substance for trials with new
potential antimanic compounds (e. g., versus valproate
as a test substance and placebo (Bowden et al. 1994)).

Besides the question of the efficacy and side effect
profile, the most important aspect of lithium treatment
is the question which predictors make an individual pa-
tient suitable for lithium treatment, i. e. make treatment
success with simultaneous good tolerability at least
probable. Most studies with lithium were conducted
when the diagnostic criteria for a manic-depressive dis-
order were still very tight. They corresponded to today’s
bipolar I disorder according to ICD 10 with omission of
so-called atypical symptoms (e. g., psychotic features,
mixed states). Accordingly, most studies with lithium
also just included such patients as a homogenous group.
The newer Phase III studies also include only bipolar I
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patients, in order to guarantee comparability of the sam-
ples, even if atypical symptoms, as just mentioned, are
no longer a strict exclusion criterion. Besides this selec-
tion of patients, which is very restrictive according to to-
day’s understanding of bipolar disorder as a spectrum of
illnesses, a critical evaluation of the studies also has to
consider that such a patient sample is also special in
other respects (Bowden et al. 1995; Licht et al. 1997).
Study patients generally also experience particular ob-
servation by close-meshed and standardised evaluation
appointments, which in turn is reflected in good drug
compliance, which should definitely be rated as higher
than under normal conditions. Studies prove “efficacy”,
but not “effectiveness”. A critical recommendation for
clinical practice must therefore bear in mind what hap-
pens with non-compliant patients. Omission or sudden
discontinuation of a drug can also have negative conse-
quences for the course of the disorder. In this regard, for
lithium there really are some hints for an increase of
severity of the illness course with sudden discontinua-
tion (Goodwin,1994).

Study situation

■ Treatment of acute mania

So far, a total of 29 published or presented studies have
evaluated the acute antimanic efficacy of lithium. Se-
lected studies are shown in Table 1. Lithium therefore
has clearly the largest pool of studies with regard to the
number that have been performed. Four early studies,
starting with Shou’s evaluation from 1954 (Schou et al.
1954), tested lithium versus placebo. However, today
only the American multi-centre study published in 1994
(Bowden et al. 1994) can be considered as correspond-
ing to the current methodological standards for a drug
approval study. It was performed with 3 arms compar-
ing an active substance (valproate), lithium and placebo,
in a large enough number of patients to reach statistical
significance with a low probability of error, and is not
based on a patient sample that is pre-selected with re-
spect to a previous response to lithium. Furthermore,
the use of rescue medication was controlled and limited.

All of these are aspects that were not considered in ear-
lier studies, or at least not all of them were considered.
To avoid a misunderstanding, this does not represent
negligence on the part of the investigators, but only re-
flects the change in the requirements of the registration
authorities. However, also for the study by Bowden et al.
it must be critically noted that only a fraction of the po-
tentially suitable patients were randomised, and that
only a third of all patients reached the study endpoint.
Obviously selection processes were also involved here,
which render more difficult the transferral of the results
to clinical practice.

Recently, lithium was also used in four studies as a
standard comparator in testing a new anticonvulsant
against placebo in acute mania. In all studies, lithium
significantly outperformed placebo. However, as these
trials failed for the test substance, these studies may
never get published.

In other studies, the antimanic efficacy of lithium was
mainly tested versus various antipsychotics (a total of 11
studies versus chlorpromazine and/or haloperidol, one
versus olanzapine (Berk et al.1999) and risperidone (Se-
gal et al. 1998) and versus carbamazepine (5 studies)).
The response rates given for lithium in randomised
studies (whereby different treatment duration and re-
sponder criteria were applied from study to study) range
from 32 % (Small et al. 1991) to 94 % (Freeman et al.
1992). One of the explanations for this wide range is the
variance of the severity of the manic syndromes in the
various studies. The average baseline value in Bowden’s
study of 27 points on the Mania Rating Scale of the SADS
(Spitzer et al. 1975) corresponds clinically to a moder-
ately severe to severe mania and showed a lithium re-
sponder rate of 49 %. However, other studies with higher
success rates were mostly performed in outpatients (e. g.
(Freeman et al. 1992; Berk et al. 1999)).

To summarise, the efficacy of lithium as reflected by
this bulk of studies appears to be at least equal to that of
carbamazepine, valproate, clonazepam and several an-
tipsychotics. This is also confirmed by meta-analysis of
the studies with lithium, valproate and/or carba-
mazepine (Emilien et al. 1996). Particularly the study by
Bowden (Bowden et al. 1994) was followed by several
retrospective subgroup analyses, which suggested that

Authors Duration of study Design Efficacy

Johnson et al. (1968) 3–4 weeks Lithium (n = 18) LI: 78 %
Chlorpromazine (n = 11) CPZ: 36 %

Shopsin et al. (1975) 21 days Lithium (n = 10) LI = HLD
Haloperidol (n = 10) LI ≥ CPZ
Chlorpromazine (n = 10)

Small et al. (1991) 8 weeks Lithium (n = 24) LI = CBZ
Carbamazepine (n = 24)

Bowden et al. (1994) 21 days Lithium (n = 35) LI: 49 %, VPA: 48 %,
Valproate (n = 68) PLC: 25 %
Placebo (n = 73) LI > PLC; VPA > PLC

LI = VPA
Walton et al. (1996) 28 days Lithium (n = 19) LI > VP

Verapamil (n = 21)

Table 1 Lithium in the acute treatment of mania
(selected studies)
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lithium shows a somewhat better response than val-
proate in classical euphoric mania, whereas valproate
rather shows advantages over lithium in the so-called
mixed states (Swann et al. 1997). In very severe and psy-
chotic mania, however, typical antipsychotics may be
more advantageous than lithium (Johnstone et al. 1988).

As regards the most frequent side effects, in the study
by Bowden (Bowden et al.1994),compared to placebo or
valproate lithium showed vomiting, fever and involun-
tary twitches as side effects significantly more fre-
quently. The frequency of study discontinuation due to
lithium side effects was 11 % (to compare: valproate 6 %,
placebo 3 %). Side effects that can become relevant for
continuation therapy and maintenance (see relevant
section), such as weight gain or cognitive deficits, are of
less importance during the short treatment periods for
acute mania.

The slightly delayed commencement of effect is seen
as a disadvantage of lithium compared to the other an-
timanic substances; it is caused by the slower dosage
titration for lithium, e. g. in comparison to valproate or
olanzapine. In clinical practice this may result in a
higher use of typical antipsychotics to bridge this pe-
riod, particularly in severe mania. However, these
should be avoided when possible, due to their known
side effects of early and tardive dyskinesia. On the other
hand, successful and fast dosage increase of lithium was
described in small open studies by Thau (Thau et al.
1991) and Keck (Keck et al. 2001), but this appears less
pragmatic in practice due to the necessity for closely-
meshed controls of blood levels to minimise the risk of
intoxication.

The question whether this delayed onset of action of
lithium may also have an overall impact on the treatment
of mania concerning the duration of hospitalisation is

answered controversially. An analysis of the duration of
hospitalisation for acute mania by Keck, comparing
lithium and valproate monotherapy and lithium/carba-
mazepine combination treatment was clearly in favour of
valproate monotherapy and lithium/carbamazepine
combination treatment (Keck et al. 1996). However, a re-
cent chart analysis found no statistically significant dif-
ference between lithium and valproate as far as the length
of stay in hospital is concerned (11.5 ± 6.9 for patients on
valproate and 10.3 ± 5.2 days for patients on lithium, re-
spectively) (Moncrieff 1997).

In summary, for the acute treatment of mania it can
be stated that the efficacy of lithium has been demon-
strated for the treatment of acute mania in bipolar I dis-
orders. However, owing to the higher rate of side effects
and the delayed onset of action, e. g. in comparison to
valproate, lithium should not be the only drug of first
choice when acute antimanic treatment is needed. This
changes when a patient was previously stabilised on
lithium, where possibly only an increase of the dose is
required to achieve sufficient antimanic efficacy,or,with
a view to the long-term course of the disorder, lithium
should be considered anyway for relapse prevention or
reduction of the suicide risk (Thies-Flechtner et al.
1996).

■ Treatment of bipolar depression

A recently published overview (Adli et al. 1998) sum-
marises the available positive studies suggesting acute
efficacy of lithium in bipolar depression (see Table 2).
While for mania there is at least one methodologically
acceptable study available that demonstrates, according
to current registration standards, the efficacy of lithium,

Table 2 Randomized, double-blind monotherapy studies of lithium in depression with positive outcome (adapted from Adli et al. 1998)

Authors No of patients (N) No of patients with Comparator Duration Dosages Result
and gender (F/M) Li/comparator (blood levels)

Mendels et al. (1972) 13 bipolar, 11 unipolar; 12/12 desipramine 3 weeks TCA or Li (250 mg/d starting Li = desipramine
14F/10M (25 mg/d) dose), optimization of Li

serum level at day 4.7.14

Watanabe et al. (1975) Mixed diagnoses, with 5 26/19 imipramine 3–5 weeks TCA or Li (450–900 mg/d), Li = imipramine
patients with “circular type (75–150 mg/d) max. Li-serum level 
depression”, 18F/27M 1.2 mEq/l

Worrall et al. (1979) 17 unipolar, 4 with uncertain 14/15 imipramine
diagnosis, 29F (starting dose 3 weeks TCA or Li, Li-serum Li > imipramine

25 mg/d) level 0.8–1.2 mEq/l

Khan (1981) No information on diagnosis, 12/13 amitriptyline 3 weeks TCA or Li (800 mg/d) Li = amitriptyline
19F/11M (75 mg/d)

Arieli & Lepkifker (1981) 11 bipolar, 22 unipolar, 12/10/11 placebo clomipramine, 3 weeks TCA or Li (1500–2500 mg/d) Li = clomipramine
21 F/12 M placebo > placebo

Kahn et al. (1987) 3 bipolar, 27 unipolar, 16/15 placebo 6 weeks PLC or Li (800 mg/d), Li > PLC
1 schizoaffective; 24 F/7 M adaption of Li-serum level 

(0.5–1.0 mEq/l)

Linder et al. (1999) 3 bipolar, 19 unipolar; 14F/8M 10/12 clomipramine 4 weeks TCA or Li (32.4 mmol/d), Li = clomipramine
(100 mg/d) every 4th day adaption of 

Li serum level 
(0.7–1.1 mEq/l)
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there is unfortunately no such study for bipolar depres-
sion. Those studies depicted in Table 2 demonstrated to
a greater or lesser degree antidepressive effects of
lithium (probably slightly better in bipolar than in
unipolar depression (Goodwin et al. 1972)) but in the
end they are all underpowered to allow any firm conclu-
sion. The meta-analytical approach (Souza and Good-
win, 1991) may further reinforce this impression of an-
tidepressive efficacy, but in the end is also no proof. Of
the various positive studies, the investigations by
Mendels (Mendels et al. 1972) and Arieli and Lepkifker
(Arieli and Lepkifker 1981) appear to be the most con-
vincing, since they at least treat a somewhat larger sam-
ple of bipolar patients (n = 13 and 11, respectively).
However, the largest double-blind monotherapy study
comparing lithium to imipramine in 29 bipolar de-
pressed patients points towards superiority of
imipramine (Fieve et al. 1968). As an additional aspect,
similar to the case in the treatment of mania, this study
also underlined the problem of a delayed commence-
ment of action of lithium caused by the dose titration
phase. Even though a long-term antisuicidal effect of
lithium can be assumed (Thies-Flechtner et al. 1996),
this of course represents a problem in the treatment of
severely depressive and acutely suicidal patients. Con-
sidering long-term efficacy, the capability of lithium to
prevent new depressive episodes may also be less pro-
nounced compared to the prevention of mania (Burgess
et al. 2001; Geddes et al. 2002).

With respect to symptom and frequency, the side ef-
fects described in the studies do not differ, or at least not
significantly, from those described for the treatment of
mania.

To summarise, based on the efficacy of lithium in the
treatment of depression demonstrated in some small,
double-blind comparator studies, lithium can be con-
sidered as a treatment possibility for bipolar depression
in cases of mild to moderately severe depression, when
a certain latency until the start of action appears justifi-
able. If necessary, this period can be bridged in the
short-term by administration of a benzodiazepine, e. g.
in cases of agitation or sleeplessness. This treatment op-
tion should also be chosen when the patient is a classi-
cal bipolar I and was previously stabilised on lithium
(then dose increase) or if he is a candidate for lithium in
the long-term. Contrary to older American recommen-
dations, some of which, even for the severest depression,
recommend monotherapy with a mood stabiliser or
combination treatment with several mood stabilisers in-
stead of administration of an antidepressant (Sachs,
1996) in cases of severe depression the primary combi-
nation treatment should always be with an antidepres-
sant (Möller et al. 2001; Grunze et al. 2002a, b). Due to
the so-called switch risk of tricyclic antidepressants
(Peet 1994), serotonin re-uptake inhibitors or reversible
MAO inhibitors should be used preferentially (Boerlin et
al. 1998; Bottlender et al. 1998; Grunze and Möller 2002).
In this combination, besides its own antidepressive ef-
fect, lithium can simultaneously offer high, although not

100 % protection against such a switch. In case of intol-
erability to lithium, or in the presence of atypical symp-
toms or illness courses that rather contraindicate relapse
prophylaxis with lithium, various antiepileptics can be
used (carbamazepine, valproate and, as of late, also lam-
otrigine). To date too little is known about the relapse
prophylactic value of atypical antipsychotics to allow
their uncritical recommendation. However, they should
definitely be considered as an additional medication in
the presence of delusional symptoms as part of a de-
pression, or of sleep disorders.

Discussion

Not so much due to its high efficacy in acute treatment,
but particularly because of its relapse prophylactic and
presumed antisuicidal properties, lithium continues to
represent an important corner stone in the treatment of
bipolar patients. As long as the newer substances have
not demonstrated the same efficacy, also backed up by
the accumulated wealth of experience from many years,
in these two areas (relapse prophylaxis and antisuicidal
efficacy) lithium remains a primary choice.Administra-
tion as an acute treatment is surely based on the long-
term aspect of the treatment. Lithium should therefore
be the treatment of first choice either in patients who
were previously stabilised on lithium and had been
treated well with it in relapse prophylaxis for a long time,
or in those predestined for long-term lithium prophy-
laxis based on the characteristics of their disease (clas-
sical bipolar I disorder) and on reliable compliance with
medication use. However, in most cases, but above all for
severe acute symptoms, concomitant therapy is un-
avoidable, e. g. antipsychotics in mania or antidepres-
sants in depression. Particularly in the case of depres-
sion, monotherapy with a mood stabiliser, whether
lithium or an antiepileptic, should currently still be
avoided since as yet no study that could not be criticised
with respect to its methodology could demonstrate
equal efficacy of a mood stabiliser compared to a stan-
dard antidepressant (Möller and Grunze 2000). It is very
difficult to give clear treatment recommendations for
patients with atypical illness courses (psychotic manias,
mixed states, rapid cycling) or bipolar II disorders and
schizoaffective disorders. Although the evaluations to
date do indicate a tendency towards superiority of
antiepileptics, particularly valproate, or of atypical an-
tipsychotics in acute treatment, one must say that over-
all the number and quality of studies has improved only
recently. So far, either only uncontrolled studies were
available, or the conclusions have arisen from retrospec-
tive analyses of controlled studies and small numbers of
patients. With the recent phase III trials of atypical an-
tipsychotics, especially olanzapine, we now have also
controlled data supporting comparable efficacy in atyp-
ical manifestations as mixed states, rapid cycling and
psychotic mania (Bhana and Perry 2001), and even in
patients with marked depressive features (Dube et al.
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2002). However, it is definitely to be advised against dis-
continuing lithium just based on these first indications,
for example in a patient with a schizoaffective or bipo-
lar II disorder who was previously successfully treated
with lithium, and to change to a different mood sta-
biliser. The administration of a second mood stabiliser
or atypical antipsychotic may well be indicated in acute
treatment, but it depends on the previous illness course
whether the long-term continuation of a then two-track
episode prophylaxis is indicated.
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