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Comparison of Carbamazepine and Lithium in the Prophylaxis
of Bipolar Disorders
A Meta-analysis

R. DARDENNES, C. EVEN, F. BANGE and A. HEIM

Background. This meta-analysis assessed the equipotency of carbamazepine and lithium

prophylaxis in bipolar disorder.

Method. We selected only randomised, double-blind, controlled studies comparing
carbamazepine with lithium from a manual and computerised search, and subjected them to
a quality inventory. Their statistical results were weighted by their quality score and combined.
Results. Four studies met our criteria, yielding, overall, P=0.15. This resuit is not
straightforward because the studies showed significant heterogeneity (P<0.01).

Conclusion. Differences in statistical power and sensitivity of outcome measure explain this
heterogeneity and the conflicting results of the studies. Therefore, the prophylactic efficacy

of carbamazepine remains questionable.

The purpose of this work is to examine, by means
of a meta-analysis, the validity of the opinion stating
that carbamazepine (CBZ) equals lithium in prophy-
lactic efficacy (Post et al, 1991).

A meta-analysis seemed to be timely inasmuch as
other studies on this subject are unlikely to be under-
taken in the near future. Investigations have indeed
switched toward other compounds such as valproate.

Method

Selection of studies

In a manual and computerised bibliographic search
covering the years 1970-93, we included only
randomised, double-blind, controlled studies allowing
statistical treatment (Placidi et a/, 1986; Watkins et
al, 1987; Lusznat et al, 1988; Coxhead et al, 1992).

The study by Okuma e al (1981) compared CBZ
with placebo (and therefore could not enter the meta-
analysis) and failed to demonstrate CBZ’s superiority
statistically (P<0.10). For obvious ethical reasons,
it is likely to remain the only study comparing CBZ
with placebo.

Qualitative analysis

We subjected the studies to a quality inventory
formed of 16 explicit, previously defined, and
uniformly applied criteria. This inventory resulted
in an overall quality score summing the scores
attributed to each item (0 or 1 point, depending on
whether the study possessed the characteristic under

investigation). These criteria, derived from those of
King (1990), are defined as follows:

(1) Description of patients: at least age, sex, and
number of previous episodes.
(2) Use of diagnosis criteria.
(3) Diagnosis confirmed by two independent
assessors.
(4) Homogeneity of diagnosis (only bipolar
disorders =1, everything else =0).
(5) No selection bias favouring
responders or non-responders.
(6) Concomitant psychotropic treatment (anti-
depressant or neuroleptic allowed=0; not
allowed =1).
(7) Description of side-effects.
(8) Relevance of the dependent variable (failure
rate=0; length in remission=1).
(9) At least one dependent variable directly reflecting
patients’ psychiatric conditions.
(10) Patients followed for at least five months.
(11) Patients assessed at least monthly.
(12) Compliance checking (e.g. plasmatic dosage or
count of tablets).
(13) Drop-out rate (<15%=1; >15% =0).
(14) Statistical analysis of major hypotheses.
(15) Sample size based on statistical power
calculation.
(16) Multivariate methods for two or more de-
pendent variables.

treatment

It is difficult to interpret the results of a
comparison of lithium and CBZ when data referring
to previous treatments are not reported. Patients
included have often had their illness for a long time
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and presumably received lithium prophylaxis. When
this is not specified, the lithium group may comprise
a higher proportion of lithium non-responders, an
obvious bias. Likewise, lithium non-responders may
respond differently to CBZ.

The outcome measure is a critical point; we gave
1 point to the studies using the length in remission
as an outcome measure and points to those using
the failure rate, a method which puts on the same
level the early and late recurrences and results in a
loss of information and sensitivity. Because none of
the other authors distinguished between ‘relapse’ and
‘recurrence’ we also avoided this issue.

The overall quality score (Table 1) allowed us to
ascertain whether the studies were homogeneous in
quality. At the quantitative stage of the meta-
analysis, the statistical result of each study was
weighted by its quality score.

Quantitative meta-analysis

We combined the statistical results (P levels) of the
four studies to ascertain whether there was a
difference in efficacy between CBZ and lithium. The
methods of adding the standard normal deviation
(Z) and of adding weighted Zs were used (Rosenthal,
1991). The latter enabled us to include the quality
score of each study. The legitimacy of this calculation
was ascertained by testing the statistical homogeneity
of the studies for statistical significance (P) and
effect size, r and its transformation Z, being used
as effect size estimates (Rosenthal, 1991):

Z 1 1+r

r= F Z’=E lOgel—_r

We computed the exact P levels by the x> method
when the proportion of failures was the outcome

379

measure or the only usable variable. As Overall &
Rhoades recommend (1987), when P was less than
0.001, we retained this value instead of the exact P.

Results
Qualitative results

Homogeneity of diagnosis (item 4). Coxhead et al
(1992) included only bipolar patients. The other
studies also included either schizoaffective (Lusznat
et al, 1988), schizoaffective and schizophreniform
(Placidi et al, 1986), or unipolar disorders (Watkins
et al, 1987). For the last-named disorder, lithium
does not overtly hold the reference position as it does
for the prophylaxis of bipolar disorder. To prove that
a new treatment is as effective as the reference drug,
one must use the latter in its optimal conditions.
Therefore, the studies assessing heterogeneous
samples had no point.

Previous response to treatment as a selection bias.
Watkins et al (1987) selected subjects who did not
receive preventive treatment or had stopped it,
thinking they no longer needed it. In Placidi et al’s
sample (1986), there was a significant intergroup
difference of the proportion of lithium non-
responders (lithium group =5/27 and CBZ group =
13/29; x*=4.44; d.f.=1; P<0.05). Lusznat et a/
(1988) did not report the previous prophylactic
treatments. Coxhead et al (1992) studied patients
currently receiving lithium for whom it was thought
“medically and ethically appropriate’’ to change
treatment. Many of them probably responded poorly.

Relevance of the outcome measure. Watkins et al
(1987) did not refer to the length of remission but
to the additional time in remission from the previous
time in remission (which had not been covered by

Table 1
Quality score, characteristics, and results of studies

Study Placidi et a/ (1986) Watkins et a/ (1987) Lusznat et a/ (1988) Coxhead et a/ (1992)
Quality score (out of

16 pts) 6 8 7 1
Diagnostic criteria DSM-II* DSM-Iil DSM-Iil DSM-Iil
Diagnosis BP+SA +SE BP+UP BP+SA BP
Follow-up duration 2-36 months >prior cycle length 12 months 12 months or until relapse
Sample size 83 52 40 31
Drop-outs (%) 27 (32.5%) 15 (29%) 11 (27.5%) 3(10%)

68% after 12 months

Outcome measure Proportion of failures Additional time in remission Proportion of failures Proportion of failures
Statistical results P=0.89 P<0.001 P=0.10 P=0.70
Interpretation CBZ =lithium CBZ<lithium CBZ =lithium CBZ =lithium

riform

isodes; SA: schizoaffective disorder.

BP: bipolar disorder; UP: unipolar disorder; SE: schizoph
* Ameri Psychiatric A iation, 1980.
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any prophylactic agent). This study receives 1 point
because, although the duration of remission since the
episode preceding the index episode was collected
retrospectively, it conveys additional information
about individual patients and the specificity of the
course of their disorders. Placidi et al/ (1986) did a
survival analysis without displaying its numeric
results. They also used a ‘relapse index’; i.e. the
number of relapses divided by the number of months
under treatment of all the subjects of each group.
This variable is as relevant and sensitive as the length
in remission, for it also takes the time factor into
account. Unfortunately, it is not usable because data
necessary to calculate an exact P level were not
provided. Therefore, the proportion of failures
remained the only usable variable for a meta-
analysis, and no point was given to this study.
Lusznat et al (1988) and Coxhead et al (1992) both
used the proportion of patients who relapsed.

Follow-up duration >5 months. Watkins et al (1987)
gave only the average follow-up duration (lithium
group: 20 months, CBZ group: 16 months). Never-
theless, because the follow-up exceeded the previous
length in remission, this study receives 1 point. In
Coxhead et al’s work (1992), the patients who did not
relapse were followed up for 12 months, while those
who relapsed fell into the failure category, so that
it was no longer necessary to continue the follow-up.
Therefore, this study gets 1 point. Placidi et al (1986)
indicate a follow-up duration of 2-36 months, in
some cases less than the five months required.

Quantitative results

The results of the four studies appear to be in clear
conflict: Watkins et al/ (1987) found a significant
difference in favour of lithium. The other three did
not find any difference.

Significance levels were combined, yielding overall
P values of 0.12 (combined Z=1.165) and 0.15
(combined weighted Z =1.04) when weighted with
the quality scores. This could be read as showing an
equal efficacy of the two compounds. But it states
only that the observed difference in favour of lithium
bore a 12% risk of resulting from sample variation
under the null hypothesis. The studies were signifi-
cantly heterogeneous (x2=15.98; d.f.=3; P<0.01
for significance tests; x2=19.92; d.f.=3; P<0.001
for effect size estimates). This heterogeneity prevents
us from unequivocally interpreting the overall P
value (0.15). The studies are few and bear unique
characteristics; therefore, it was impossible to
particularise homogeneous subsets of studies in order
to find the grounds of this heterogeneity.
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Discussion

Placidi et al (1986) used variables allowing for the
time factor that were unusable for a meta-analysis; we
then referred to a less sensitive variable (proportion of
failures). This might have modified the final results.

However, there are very few randomised, double-
blind controlled studies, and their results conflict.
Disentangling these conflicting results chiefly affects
the sensitivity of the outcome measure and the issue
of statistical power.

To examine the issue of statistical power, one can
calculate the smallest difference that could have been
demonstrated to be significant by the negative studies
(which failed to attain statistical significance),
considering the sample sizes. For this purpose, we
applied Casagrande et al’s (1978) formula to the
negative study assessing the largest sample (Placidi
et al, 1986), and we found a minimal difference (A)
of 45%, meaning that it could have detected only
a difference of efficacy greater than 45% (of failures
among patients) between lithium and CBZ, with a
type-two error (8) of 5%. In other words, the most
powerful of the negative studies could, at best,
suggest that the difference of failure rates lay between
0% and 45%. Such a high A precludes us from
stating that CBZ is equivalent in effect to lithium.
To reduce A to 25%, a level more consistent with
the hypothesis of equality, we would require 80
subjects in each group (with 8= 5%). Nevertheless,
Placidi et al (1986) concluded that ‘‘CBZ and lithium
appear to possess comparable prophylactic profiles’’.
Likewise, Coxhead et al (1992) concluded: ‘‘CBZ is
equal in efficacy and tolerability to lithium in the
prophylaxis of bipolar disorder’’. But the gap
between ‘‘lack of significant difference’’ and ‘‘equal
efficacy’’ may be bridged only when the type-two
error is weak (when statistical power is high); this
was hardly the case in any of the negative studies.

The other important point is the outcome measure:
when it does not allow for a time factor, it puts early
and late recurrences on the same level; therefore, it
greatly loses sensitivity. The only study (Watkins et
al, 1987) which found a significant difference (in
favour of lithium) used an outcome measure that
allowed for the time factor. The differences between
the studies in sensitivity stem from whether or not
this factor was allowed for. They might partly
explain, together with differences in statistical power,
the contradictory results recorded among the studies.
The heterogeneity of these studies is also related to
other differences in design: sample homogeneity,
previous treatment response, follow-up duration,
and drop-out rate. Their effect on the discrepancy of
the results, although probable, could neither be
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identified nor quantified because of the small number
of examined studies. Nevertheless, the difference in
outcome measure segregates the studies in the same
way as their results do (Watkins et al’s work is
opposite to that of the three others).

Because null results are as interesting as positive
ones (whatever their direction), this meta-analysis is
unlikely to be flawed by a bias of publication. Never-
theless, its results could be reversed by future studies:
adding a single study yielding findings similar to
Watkins et al’s in the computations would result
in the superiority of lithium (combined Z=2.52;
P=0.006).

In conclusion, if we examine the data arising from
controlled studies using either placebo or lithium as
control drugs, it appears that CBZ has not yet
conclusively demonstrated its prophylactic efficacy
with samples of affective patients not selected for
any particular characteristic such as cycle length, or
lithium non-response or response. Thus, lithium
should remain the preferred treatment for prophylaxis.

However, open studies and ‘ABA’ studies suggest
that at least some patients or subsets of patients
might respond to CBZ. Therefore, additional
investigations should be undertaken to (a) verify,
with non-selected samples, the results of the only
study (Watkins et al/, 1987) meeting both a satis-
factory statistical power and a sensitive outcome
measure; and (b) determine whether CBZ affects
clearly defined clinical patterns or stages of the
course of affective disorders. Such investigations
would help to clarify the indications of CBZ.
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