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Backgrounﬁ@:&mentatlon strategies in

schizophrenia tr re.maln an important is-

sue because despite t troductlon of several
new antipsychotics, m nts remain treat-
ment resistant. The aim udy was to un-

dertake a systematic review a analysis of
the safety and efficacy of one freg used
adjunctive compound: carbamazep

Data sources and study selection:
ized controlled trials comparing ¢ m pm
(as a sole or as an adjunctive compound) wi
placebo or no intervention in participan ﬁVl 6
schizophrenia or schizoaffective dlsorder VL
searched for by accessing 7 electronic databa,f’ (‘P
cross-referencing publications cited in pertmer% l
studies, and contacting drug companies that (9/ ,/
manufacture carbamazepine. Q

Method: The identified studies were indepen-
dently inspected and their quality assessed by 2
reviewers. Because the study results were gener-
ally incompletely reported, original patient data
were requested from the authors; data were re-
ceived for 8 of the 10 randomized controlled tri-
als included in the present analysis, allowing for a
reanalysis of the primary data. Dichotomous vari-
ables were analyzed using the Mantel-Haenszel
odds ratio and continuous data were analyzed
using standardized mean differences, both speci-
fied with 95% confidence intervals.

Results: Ten studies (total N = 283 subjects)
were included. Carbamazepine was not effective
in preventing relapse in the only randomized con-
trolled trial that compared carbamazepine mono-
therapy with placebo. Carbamazepine tended to
be less effective than perphenazine in the only
trial comparing carbamazepine with an antipsy-
chotic. Although there was a trend indicating a
benefit from carbamazepine as an adjunct to anti-
psychotics, this trend did not reach statistical sig-
nificance.

Conclusion: At present, this augmentation
strategy cannot be recommended for routine use.
The most promising targets for future trials are
patients with excitement, aggression, and schizo-
affective disorder bipolar type.
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A substantial proportion of patients with schizophre-
nia do not fully respond to treatment with antipsy-

chotics.' Despite the advantages of the “atypical” antipsy-
otlcs compared with conventional drugs, a convincing
eriority in treatment- resmtant patients has to date been
oyémly for clozapine.”® Many attempts have there-
e b. ade to augment the effect of antipsychotics by
addé tﬁ ychoactive agents. One of the most popu-
lar aé @p strategies is carbamazepine, an anti-
onvuﬁga@» lso used as a mood stabilizer in bipolar
affective di
Narrative r@’ier the early 1990s generally sup-
ported the effectivenes pé?arbamazepme augmentation
of antipsychotics.*® Thi the reason why recent
influential treatment guidelin&s Such as the American Psy-
chiatric Association Practice Gui @lne for the Treatment
of Patients With Schizophrenia,’ th 8uzophren1a Patient
Outcomes Research Team treatment T j:co endations,®
and the Texas Medication Algorithm PrO] izophrenia
algorithms’ recommend the use of adjuncti G&bamaze-
pine in cases of refractory schizophrenia, albeit the level
of evidence is typically described as “not robust” or “very
little.” However, according to a recent publication,'* 54%
of the inpatients with schizophrenia at New York State
psychiatric hospitals received a mood stabilizer in 1998.
The conclusions of traditional reviews may be affected
by publication biases,'" language biases,'? and the personal
opinion of the reviewers. Systematic reviews address these
problems by a comprehensive, unbiased search process
and by use of explicit methods to limit bias. Such method-
ology provides more reliable results upon which to draw
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conclusions and make decisions."* With respect to the use
of medications to augment antipsychotics, the individual
trials are often too small to allow the detection of small-to-
moderate quantitative differences.'* Meta-analysis enables
the results of individual trials to be combined, which in-
creases the statistical power to confidently detect signifi-
cant effects. Finally, further randomized controlled studies
using carbamazepine for schizophrenia have been con-
ducted since the influential reviews published almost a de-

cade ago.*"

The aim is review was to provide clinicians with an
up-to-date, syst ic review and meta-analysis of the use
of carbamazepi sole agent and as an adjunct to anti-

psychotics for schi enia. In addition, we sought indi-
vidual patient-level da order to undertake a reanalysis
of the primary data. Thi(}n'icle is the first of a series
of meta-analyses examini entation strategies for
schizophrenia that are current T investigation by our
group. Other meta-analyses reviewiﬁr;aaugmentation with
lithium and benzodiazepines are to

METHOD () < A
O@
Search ¢00 6
All published and unpublished randomized}cm%ed.
n

trials that assessed the effectiveness of carbamaze i

categories described in the Cochrane Collaboration Hand-
book."® The inclusion criterion for this review was low
or moderate risk of bias (category A or B, respectively).
A further description of the quality of the trials was as-
sessed using the Jadad Scale,' which measures a wider
range of factors that have an impact on the quality of a trial:
(1) adequacy of randomization, (2) double-blinding, and
(3) adequate description of dropouts. The Jadad scores
range from 1 (poor) to 5 (good).

Outcome Parameters

Since data on mental health outcomes are often not
normally distributed, the main focus was placed on di-
chotomous outcomes, or an attempt was made to dichoto-
mize the original patient data by defining cutoff points.
The principal outcomes of interest were (1) acceptability
of treatment as measured by the number of participants
leaving the study early and (2) the number of participants
with 3 degrees of improvement according to the Brief
Psychiatric Rating Scale (BPRS)*: a relatively high de-
gree of improvement (50% reduction in BPRS score), an
intermediate degree of improvement (35% reduction),
and a rather low degree of improvement (20% reduction).
Other outcomes were relapse rates (maintenance studies)
and side effects. We also examined specific aspects of the

. mental state such as positive symptoms, negative symp-

treatment of schizophrenia and schizophrenia-lik‘%sy-/ toms, aggressiveness, and depression by analyzing the
choses (schizoaffective and schizophreniform disordQ@) (?&udy endpoint data of the respective scales. To estimate
were searched for using the following databases: Biolog#?p \Q&%th r these data were normally distributed, the indi-
cal Abstracts, The Cochrane Library Central Register, /))vid atient data were inspected. If individual patient
Cochrane Schizophrenia Group’s Register, EMBASE, ?}La v@ not available, the data were excluded if the

LILACS, MEDLINE, and PsycLIT. The exact search strings
have been reported elsewhere.'® In addition, the reference
sections of included articles and key reviews were screened,
and the first authors of the included studies and pharmaceu-
tical companies producing carbamazepine were asked
whether they were aware of further trials. All citations iden-
tified by the searches were independently inspected by at
least 2 reviewers before inclusion. Since most trials were
incompletely reported and did not provide the information
necessary to allow meta-analytic calculations, all relevant
authors were contacted for inclusion assessment and, most
importantly, for requesting the individual patient data.

Quality Assessment

Given that empirical research has shown that lack of
adequate allocation concealment in randomized trials is as-
sociated with bias,'” the reviewers independently evaluated
the quality of the included trials. Concealment of the allo-
cation prevents the possibility of conscious or subconscious
manipulation of individual assignments. Inadequate con-
cealment undermines the principle of randomization, be-
cause participants may then be allocated to a treatment ac-
cording to prognostic variables rather than by pure chance.
A rating was given for each trial based on the 3 quality
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meaf) vahptéf continuous endpoint data less the minimum
score ﬁh were less than twice the standard devia-
tion, bee@u’ e t@ indicates a nonnormal distribution.”’
The results %F ividual studies for which data were
not normally distrib re presented in the Results sec-

tion of the text. Two r é%ers extracted data from each
publication independent of-each’other; any disagreements
were discussed, and the final@jons were documented.
Dropouts and Crossover Studies ¢

In the case of dichotomous data, wesassumed that par-
ticipants who dropped out prior to con@on had no
change in their condition unless otherwise st @Continu—
ous data were reported as presented in the original studies
without any assumptions about those lost to follow-up.
However, continuous data were excluded if more than
50% of the participants were lost. Furthermore, in order to
exclude the potential additive effect in the second or a later

stage of crossover trials, only data from the first stage were
analyzed.

Meta-Analytic Calculations

The outcome data found were combined into a meta-
analysis. For dichotomous data, the odds ratio (OR), that

J Clin Psychiatry 63:3, March 2002



is, the ratio of the odds of an unfavorable outcome among
treatment-allocated participants to the corresponding
odds of an unfavorable outcome among those in the
control group, was estimated. The odds ratios and 95%
confidence intervals (CIs) were calculated with the Peto-
modified Mantel-Haenszel fixed-effect model in the case
of homogeneous outcomes and with the DerSimonian-
Laird random-effects model in the case of heterogeneous
outcomes. The standardized mean difference (SMD),
which allows_combination of the results of different
scales used to’assess the same outcome, and its 95% con-
fidence interval e calculated for continuous data when
measures of vm% were available. Study heterogeneity
was sought for by inspection of the graphs and with
the chi-square test. %square test was also used for
calculating 2-tailed stati ?f significances of outcomes.
In the case of significant ; the number of partici-
pants needed to treat (NNT) o ?humber of participants
needed to harm were calculated.

Studies with negative results are %ly to be pub-
lished than studies with significant resul possibility

of such publication bias was exam a)funnel-
ma(.Q
Vo) 6

plot” method described by Mulrow an

RESULTS @{3»

%
Search 74
Our broad search strategy identified several hun£@

citations, but just over 70 studies investigated the value
carbamazepine for schizophrenia and schizophrenia-like
psychoses. Ten studies fulfilled our inclusion criteria
(Table 1). The main reasons for exclusion were lack of
(adequate) randomization (42 studies), lack of any origi-
nal data (mainly reviews, 19 studies), lack of a placebo or
no-intervention group (5 studies), or lack of any data pre-
sented in a suitable way for meta-analysis (3 studies). Full
details of the excluded trials are available from the au-
thors. Funnel plots did not suggest the existence of unpub-

lished trials.

Study Characteristics

The studies could be classified according to 3 different
comparisons: (1) carbamazepine as a sole treatment ver-
sus placebo, (2) carbamazepine as a sole treatment versus
antipsychotics, and (3) carbamazepine as an adjunct
to antipsychotics versus placebo (or no treatment) added
to antipsychotics. The analysis of categories 1 and 2 was
important, because if carbamazepine was effective as a
sole treatment, its effectiveness as an augmenting agent
would be more likely.

Most studies used a parallel-group design, but the stud-
ies by Svestka et al.,” Carpenter et al.,”? Llorca et al.”® and
Neppe®* were crossover studies. Participation rates in
individual trials were low, with numbers ranging between
13 and 42. In total, the studies included 283 participants.
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Most suffered from schizophrenia, although there were
some participants with schizoaffective disorder (schizo-
manic episode N = 4, schizodepressive episode N = 8) or
other diagnoses (N = 3) and 23 participants for whom the
diagnosis was not clearly indicated. Most studies used
some form of standardized diagnostic criteria; however,
since the studies from a large time period were reviewed,
the criteria varied considerably. Four studies included only
people with subtypes of schizophrenia: treatment-resistant
participants,?®*" participants suffering predominantly from
negative symptoms,”’ and “psychotic patients with EEG
[electroencephalogram] abnormalities.”** The carbamaze-
pine dose was commonly adjusted to yield levels that are
considered to be therapeutic in anticonvulsant therapy. In
the augmentation studies, haloperidol was typically used
as the standard antipsychotic treatment (doses ranging
from 6 to 65 mg/day).

Data Reporting and Study Quality

The efficacy data from individual studies were consid-
erably improved by direct correspondence with authors; 8
of 10 sent their original patient data. However, side effects
remained incompletely reported in most studies. Conse-
quently, the quality of the studies according to the Jadad
scale varied, with total scores ranging between 2 and 4.

Comparison 1: Carbamazepine as Sole Agent

&ersus Placebo
Iy 1 hgie was no randomized controlled trial that examined

/))car

zepine as the sole agent for managing patients with

te @ ophrenia. However, 1 randomized controlled
triag co ed carbamazepine as a sole agent versus pla-
ceboi i ance treatment. This study showed that
carbama7zgp n{‘ no more effective than placebo in pre-
venting re % 1), and since the majority of par-
ticipants in bofl’gro id relapse, the study was halted
at 3 months. Two parti @f in each group left the study
early (OR =1.07,95% CI =0.14t0 8.49, p = .9; Figure 2).
Three people treated with car };epine developed a rash
(OR=9.1,95% CI = 0.9 t0 95.0, 1@.3) and 1, leukopenia
(OR =179, 95% CI=0.16 to 4 =.06). Transient
sedation and nausea were reported iﬂ‘g:ei?(bamazepine
group, but no figures are available. O
Comparison 2: Carbamazepine as Sole Agent «
Versus Antipsychotics

The study by Svestka et al.” is the only trial that com-
pared carbamazepine as a sole agent versus an antipsy-
chotic—perphenazine—in participants with schizophrenia
or schizoaffective disorder. There was no significant dif-
ference concerning the number of dropouts (OR =
7.05, 95% CI=0.42 to 117.54, p =.17; see Figure 2) or
the number of participants with either 50%, 35%, or 20%
BPRS score reduction (OR =0.53,95% CI = 0.14 to 2.07,
p=.4; OR=0.36, 95% CI=0.10 to 1.27, p=.11; and
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Table 1. Randomized Controlled Trials Evaluating Carbamazepine as a Treatment for Schizophrenia®
Design

Participants (blinding, parallel or Interventions Jadad
Study (diagnosis, N, mean age or range)  crossover, duration, setting) (mean dose or range)” Quality Score
Carbamazepine vs placebo Stabilized schizophrenia Double-blind, crossover, 1. CBZ (800-1200 mg/d) 4
as sole treatment (DSM-III; maintenance 28 wk, outpatients 2. PBO
Carpenter et al,22 1991 study), N=34,33y
Carbamazepine vs antipsychotics ~Acute schizophrenia and Single-blind, crossover, 1. CBZ (1374 mg/d) 2
as sole treatment schizoaffective disorder 6 wk, inpatients 2. Perphenazine (53 mg/d)®
Svestka et al,?® 1989 (ICD-9), N = 38,38 y
Carbamazepine vs placebo
(or no addi treatment)
as an adjun antipsychotics
Neppe,?* 1983 Chronic schizophrenia with Double-blind, crossover, 1. Antipsychotics (762 mg/d 3
“poor response” and EEG 15 wk, inpatients CPZe)® + CBZ
O abnormalities,® (clinical data 2. Antipsychotics
ﬁ and DSM-III), N= 13,34 y (1000 mg/d CPZe)® + PBO
Dose et al, > 1987 g}],. Acute schizophrenia (ICD-9 Double-blind, parallel, 1. HPL (8.1 mg/d)° + CBZ 3
and DSM-III), N =41 5 wk, inpatients 2. HPL (10.9 mg/d)° + PBO
Martin-Munoz et al,2® 1989 rafioid schizophrenia (RDC), Open, parallel, 2.5 wk, 1. HPL 30 mg/d® + CBZ 3
29 y inpatients 2. HPL 30 mg/d® without
additional treatment
Mair et al,”’ 1990 Schlzop like) psychoses Open, parallel, 5 wk, 1. HPL or clozapine® + CBZ 2
(ICD-9), 3144y inpatients 2. HPL or clozapine® without
) additional treatment
Llorca et al,2® 1993 Treatmen sta Double-blind, crossover, HPL (15-65 mg/d)® + CBZ 3
schizophr (D 4 x 5 wk, inpatients or PBO or bromocriptine
N =24, 44 y or cyproheptadine
Nachshoni et al,?? 1994 Residual schlzoph@a wb Double-blind, parallel, 1. Antipsychotics® + CBZ 3
negative symptom 5 wk, inpatients 2. Antipsychotics® + PBO
(DSM-III-R), N = 30, 4@ JC} (300-800 mg/d CPZe in
é both groups)
Simhandl et al,*® 1996 Treatment-resistant OO -blind, parallel, 1. Antipsychotics® + CBZ 4
schizophrenia (DSM-III-R), t;—ippatients 2. Antipsychotics® + PBO
N=42,35y 3. Antipsychotics® + lithium
Hesslinger et al,’' 1998 Acute schizophrenia or 1. HPL (18.3 mg/d)° + CBZ 3
schizoaffective disorder 2. HPL (13.1 mg/d)® without

(ICD-10), N=27,32y additional treatment
3. HPL (15.0 mg/d)° + valproate

gram, HPL = haloperidol, PBO = placebo,

#Abbreviations: CBZ = carbamazepine, CPZe = chlorpromazine equivalents, EEG = e]&%ﬂ
RDC Research Diagnostic Criteria.

"Most studies adjusted the CBZ dose to reach blood concentrations used for seizure treatme@/l” hert @ ly the mean antipsychotic doses
(or ranges) are shown. é

‘Flexible dose.

There were also other diagnoses, but these patients were not included in the meta-analysis.

°Fixed dose. (Q N

I
f-
Comparison 3: Carbamazepine Ve
as an Adjunct to Antipsychotics "o
All 8 studies provided data on “numb ?)anicipants
leaving the study early”; there was no sign Gﬁnt differ-

ence between carbamazepine and placebo augmentation in
number of patients leaving studies early (OR = 0.37, 95%

OR =0.40, 95% CI =0.11 to 1.46, p = .17, respectively; Placebo
the results of 20% BPRS score reduction are displayed in
Figure 1). When participants with schizoaffective disorder
were excluded, significantly more participants treated with
perphenazine than with carbamazepine reached 20% and

35% BPRS score reduction, but not 50% BPRS score

reduction (OR =0.12, 95% CI=0.02 to 0.66, p =.01;
OR =0.16,95% CI =0.04 t0 0.73, p = .02; and OR = 0.18,
95% CI=0.02 to 1.80, p =.15, respectively). Extrapyra-
midal side effects in terms of parkinsonism (OR =0.03,
95% CI=0.01 to 0.10, p <.001) and number of partici-
pants who used antiparkinson medication (OR = 0.07,95%
CI=0.02 to 0.24, p <.001) were significantly more fre-
quent in the perphenazine group. For all other side effects
reported, no significant differences were found.
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CI=0.12to 1.20, p = .1; see Figure 2). On combining the
results of 6 studies, a trend in favor of carbamazepine in
terms of 20% (OR =1.96,95% CI=0.92t0o 4.17,p = .08;
see Figure 1) and 35% BPRS score reduction (OR = 1.91,
95% CI=0.89 to 4.07, p=.09) was found that did not
reach statistical significance. The results for 50% BPRS
score reduction were heterogeneous. Close inspection of
2 studies®*! with opposite results did not reveal an obvi-
ous reason for this heterogeneity so that both were in-

J Clin Psychiatry 63:3, March 2002
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Figure 1. Number of Patients With a = 20% Reduction in Brief Psychiatric Rating Scale (BPRS) Score®

CcBz Control Weight Peto OR
N/Total N N/Total N Peto OR (95% CI) (%) (95% ClI)
CBZ Alone vs Placebo
Carpenter et al,22 1991 2/15 3/16 —— 100.0 0.68 (0.10t0 4.47),p=.7
CBZ Alone vs Perphenazine
Svestka et al,23 1989 10/20 13/18 —— 100.0 0.40 (0.11to 1.46), p=.17
CBZ vs Placebo Augmentation
Dose et al,25 1987 15/18 15/23 —+o— 30.4 2.46 (0.62t0 9.73)
Hesslinger et al,31 1998 6/9 8/9 e B s S 12.3 0.30 (0.03to0 2.57)
Martin-Munoz et al,26 1998 10/10 10/10 0.0 Not estimable
Nachshoni et al,2% 1994 5/15 5/15 —a— 25.8 1.00 (0.22 to 4.45)
@eppe 24 1983 2/3 1/6 1 7.5 7.39 (0.46 to 118.14)
Sj dl et al,30 1996 13/15 7114 —a— 30.4 5.23 (1.11to 24.56)
Total CBZ vs Placebo Augmentation 51/70 46/77 HI— 100.0 1.96 (0.92t0 4.17), p=.08
(test of heterogeneity,
T T T T 1 2 -
001 01 1 10 100 1000 x?=6.24,p=0.18)

O
2,

Favors Control

Favors Treatment

#Abbreviations: CBZ = carbama: &,g = confidence interval, OR = odds ratio.

*Since this is a maintenance stud

in outcome parameter “number of patients not relapsed”—not 20% BPRS reduction—is displayed here.

>

Figure 2. Number of Patients Leaving th&‘@es Early*

BZ Control
N/Tot /Total N
CBZ Alone vs Placebo @

Carpenter et al,22 1991 %5 16

CBZ Alone vs Perphenazine

Weight Peto OR
Peto OR (95% CI) (%) (95% CI)
100.0 1.07 (0.14 to 8.49), p=.9

| #

Svestka et al,23 1989 2/2 0 l 100.0 7.05 (0.42t0117.54), p=.17
CBZ vs Placebo Augmentation O(? O °

Dose et al, 25 1987 1/18 343 @7- 52.2 0.24 (0.05to 1.23)

Hesslinger et al,3! 1998 2/9 o/ O — 16.8 8.37 (0.48 to 145.79)

Llorca et al,28 1993 /6 o6 A
3 ‘} (‘

Mair et al,27 1990
Martin-Munoz et al,26 1989 0/10
Nachshoni et al, 2% 1994 0/15
Neppe,24 1983 03

Simhandl et al,30 1996 0/15
3/89

0/13

Total CBZ vs Placebo Augmentation

#Abbreviations: CBZ = carbamazepine, CI = confidence interval, OR = odds ratio.

26 —.——6

X o
2%
(«P[ 13.9

172

—— /‘-
0.01 01 10 1%

Favors Treatment

Not estimable

Not estimable

Not estimable

Not estimable

0.18 (0.01t0 4.17)

0.12 (0.01to0 1.97)

0.37 (0.12t0 1.20), p=.1

(test of heterogeneity,
%2=5.68, p=.13)

Favors trol ;

cluded in the calculation of a pooled effect size using the
random-effects model (OR =1.01,95% CI =0.17 to 6.02,
p = 1). Furthermore, although only a few of the included
studies monitored specific aspects of the mental state, no
significant differences were found between carbamazepine
and placebo at endpoint in presence of positive symptoms
(2 studies,”’' SMD =0.31, 95% CI=-1.07 to 1.70,
p =.7), negative symptoms (2 studies,”*" SMD =-0.31,
95% CI =—0.86t0 0.23, p = .3), and depression (1 study,”
SMD =-0.14, CI =-0.91 t0 0.63, p = .7).

Side effects were poorly reported in the studies. The
mean scores of extrapyramidal symptoms as measured
with the Simpson-Angus Scale (SAS) were too skewed to
allow meta-analysis. Dose et al.” found lower mean = SD
SAS scores with carbamazepine versus placebo (1.03 =

J Clin Psychiatry 63:3, March 2002

«3

ndl et al.*

0.86 vs. 2.84 2,18, p < .01), whe §~Nachshom et al”
nd,Sim

(0909 vs. 0.4=0.5, p>.05) a
(0.27 £0.19vs.0.31 £ 0.35,p=.9)did n
true for the mean dose of antiparkinson m

e same was
cation (bi-

periden) used. In the Dose et al.”” study, the carbamaze-
pine group had received a lower mean biperiden dose than
the placebo group (1.3 = 1.6 vs. 3.8 + 2.3 mg/day, p < .01),
whereas in the Hesslinger et al.”' and the Simhandl et al.”
studies, there was no significant difference (3.9 = 0.8 vs.
2.9 = 1.0 mg/day, p > .05, and 2.67 + 2.89 vs. 2.67 + 4.62
mg/day, p > .05, respectively). In the Martin-Munoz et
al.” study, fewer participants suffered from extrapyrami-
dal side effects with carbamazepine augmentation than
with placebo (OR = 0.15, 95% CI = 0.03 to 0.82, p = .03,
NNT =2.0). All other side effects were adequately
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reported by no more than 1 study each, and no significant
difference between carbamazepine and placebo was found
on any occasion.

DISCUSSION

One of the main advantages of a meta-analysis is that it
can increase statistical power by combining several stud-
ies with sample sizes too small to detect significant differ-
ences. A weakness is that it cannot necessarily do justice
to the desi@eatures of individual studies. Indeed, the
studies includegasied in respect of study design and the

clinical charac ics of the subjects. However, none
of the individual t%howed a consistent superiority of
carbamazepine. The Vayiability of the individual studies
was furthermore reduced{(y}e'questing the original patient
data from the authors. Doi rovides the opportunity
to assess all studies in a standa , uniform, and objec-
tive way. This approach is superior) to meta-analyses

in which effect sizes are derived fro iably defined
outcomes. Several researchers shared iy data with
us.”22623! This cooperation is espetially noteworthy
because without their contributions, this m lysis
would not have been possible. We woul t ur-
age similar cooperations in the future, becaus%vt
stantially improve meta-analytic studies. %

It has been argued that language bias is an imf)&'f
problem in conventional reviews, because trials that%

published in languages other than English are often ne@vp

considered.'? Indeed, data from French,”® Czech,” Aus-
trian,”” and Spanish® trials were incorporated into our
meta-analysis that had not been included in the frequently
quoted conventional reviews by Christison* and Siris.® In
addition, 3 randomized controlled trials®>' using carba-
mazepine for schizophrenia were published after these
earlier reviews.

It was important to assess carbamazepine as a sole
agent first, because an effectiveness as a monotherapy
would make add-on effects more likely. In the only trial
comparing carbamazepine as a sole agent versus pla-
cebo,” carbamazepine was not more effective in prevent-
ing relapse than the latter. Again, only 1 trial compared
carbamazepine as a sole agent with an antipsychotic.
When participants with schizoaffective disorder were ex-
cluded, a statistical superiority of perphenazine versus
carbamazepine in terms of 20% and 35% BPRS score
reduction was found. Despite the small sample size in this
study, carbamazepine cannot be considered as a reason-
able alternative to antipsychotics, at least for the treat-
ment of patients with nonaffective psychoses.

Most studies examined carbamazepine as an adjunct
to antipsychotics for schizophrenia. The meta-analysis
did not show a significant superiority of carbamazepine
augmentation, neither in terms of various levels of im-
provement of global schizophrenic symptomatology nor in
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specific aspects of mental state such as positive symptoms,
negative symptoms, or depression. However, there was a
trend in favor of carbamazepine, and although 6 trials
could be combined, the total number of about 150 partici-
pants was still small. It has been shown that subsequent
randomized controlled trials using large sample numbers
may change the results of a meta-analysis. Therefore, our
results should be regarded as inconclusive rather than
negative.”> Three further randomized controlled trials
could not be used, since it was impossible to extract data
suitable for inclusion in this meta-analysis. In the small
studies by Kidron and Averbuch®® and Méller et al.,** aug-
mentation with carbamazepine did not significantly reduce
symptoms. Klein et al.* found a superiority of carbamaze-
pine augmentation compared with placebo on most BPRS
items in participants with schizophrenia or schizoaffective
disorder with “excited states.” The same holds true for an-
other large study* examining carbamazepine as an adjunct
to antipsychotics in “excited psychoses” that was excluded
because group allocation was not randomized (alternate
allocation). A post hoc analysis of individual mental state
scale items of the latter study suggested that the superior-
ity of carbamazepine was related to an effect on distur-
bances of affective or emotional functions, whereas other
items such as hallucinatory behavior worsened with ad-
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\?3 . junctive carbamazepine. However, given the promising
an /(? results of further uncontrolled trials,

patients with “ex-
itement” or “aggression” despite full treatment with anti-

Rsﬁ)ch tics might be promising as participants in future
/))ranéézed trials.
f\?j/Ca

azepine augmentation was not associated with
siglgﬁica more participants leaving the studies early;
thus, it see e quite acceptable to people with schizo-
phrenia,é} ea ithin the confines of a trial. The report-
ing of side cts , however, less consistent than that
of efficacy, w conclusions on safety difficult.
Most noteworthy are e?%sramidal side effects, because
these were less frequent with cagbamazepine augmentation
compared with placebo in sothe 0f the studies. A possible
explanation is a reduction of pla I@haloperidol levels by
carbamazepine, which has been rep‘oﬂ in several of the
included studies.”**'*3 The reason for this reduction
seems to be an induction of liver enzymeszl onsible for
the metabolism of haloperidol, mainly cyt%me P450
3A4.% This interaction is problematic because although
side effects and mood might be sometimes improved, the
interaction can also lead to clinical deterioration, as was
shown in one of the included trials® and in other re-
ports.***142 This issue must be considered whenever clini-
cians coprescribe carbamazepine and haloperidol.

We conclude that there is currently insufficient evi-
dence from randomized controlled trials to recommend
the use of carbamazepine for schizophrenia. Treatment
guidelines should take this into account, but since the da-
tabase is not very robust and since there is a trend in favor
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of carbamazepine, further trials are necessary. These trials
should be undertaken using participants with treatment-
resistant schizophrenia—the situation in which effective
adjunctive compounds are most needed. Other important
research areas are schizophrenic patients with excitement
and/or aggression as discussed above. Furthermore, the
effectiveness of carbamazepine for schizoaffective disor-
der has been surprisingly poorly studied by randomized
controlled trials, although it is frequently used for this

condition in-the daily routine. Only 12 patients in the
included ss had schizoaffective disorder. Given the

relatively well- lished antimanic properties of carba-
mazepine,* fut Qldies focusing on the bipolar type of
schizoaffective dis (@ may be warranted.

Drug names: biperiden , carbamazepine (Tegretol and
others), chlorpromazine (Thora nd others), clozapine (Clozaril
and others), cyproheptadine (Pe alopendol (Haldol and oth-

ers), perphenazine (Trilafon and other

REFERENCES{ 0

1. Kane JM, Marder SR. Psychopharmacologic trea
Schizophr Bull 1993;19:287-302
2. Leucht S, Pitschel-Walz G, Abraham D, et al. E
side-effects of the new antipsychotics olanzapine,
and sertindole compared to conventional a.ntlpsyc
meta-analysis of randomized controlled trials. Schizop! Jﬁe o
51-68 (
3. Wahlbeck K, Cheine M, Essali A, et al. Evidence of clozapine
ness in schizophrenia: a systematic review and meta-analysis of dom»
ized trials. Am J Psychiatry 1999;156:990-999
4. Christison GW. When symptoms persist: choosing among allemativc
matic treatments for schizophrenia. Schizophr Bull 1991;17:217-245
5. Simhandl CH, Meszaros K. The use of carbamazepine in the treatment
of schizophrenic and schizoaffective psychoses: a review. J Psychiatry
Neurosci 1992;17:2-14
6. Siris SG. Adjunctive medication in the maintenance treatment of schizo-
phrenia and its conceptual implications. Br J Psychiatry 1993;163
(suppl 22):66-78
7. American Psychiatric Association. Practice guideline for the treatment of
patients with schizophrenia. Am J Psychiatry 1997;154(suppl 4):1-63
8. Lehman AF, Steinwachs DM. At issue, translating research into practice:
the Schizophrenia Patient Outcomes Research Team (PORT) treatment
recommendations. Schizophr Bull 1998;24:1-10
9. Miller AL, Chiles JA, Chiles JK, et al. The Texas Medication Algorithm
Project (TMAP) schizophrenia algorithms. J Clin Psychiatry 1999;60:
649-657
10. Citrome L, Levine J, Allingham B. Changes in use of valproate and other
mood stabilizers for patients with schizophrenia from 1994 to 1998.
Psychiatr Serv 2000;51:634-638
11. Easterbrook PJ, Berlin JA, Gopalan R, et al. Publication bias in clinical
research. Lancet 1991;337:867-872
12. Moher D, Fortin P, Jadad AR, et al. Completeness of reporting of trials
published in languages other than English: implications for conduct and
reporting of systematic reviews. Lancet 1996;347:363-366
13. Oxman AD, Guyatt GH. The science of reviewing research. Ann N'Y Acad
Sci 1993;703:125-133
14. Stern RG, Schmeidler J, Davidson M. Limitations of controlled augmenta-
tion trials in schizophrenia. Biol Psychiatry 1997;42:138-143
15. Wolkowitz OM. Rational polypharmacy in schizophrenia. Ann Clin Psy-
chiatry 1993;5:79-90
16. Leucht S, McGrath J, White P, et al. Carbamazepine for schizophrenia
(Cochrane Review). The Cochrane Library [database on disk and CD-
ROM]. 4th ed. Oxford, England: Update Software; 1999
17. Schulz KF, Chalmers I, Hayes RJ, et al. Empirical evidence of bias: di-
mensions of methodological quality associated with estimates of treatment
effects in controlled trials. JAMA 1995;273:408-412

t o) schizophrenia.

ram1dal
ridone,
a bo a

et pler

J Clin Psychiatry 63:3, March 2002

20.

21.

22.

23.

24.

25.

26.

27.

28.

0

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Carbamazepine Augmentation for Schizophrenia

. Mulrow CD, Oxman AD. Cochrane Collaboration Handbook. 3rd ed.

London, England: BMJ Publishing; 1996

. Jadad A, Moore A, Carroll D, et al. Assessing the quality of reports of ran-

domized clinical trials: is blinding necessary? Control Clin Trials 1996;17:
1-12

Overall JE, Gorham DR. The Brief Psychiatric Rating Scale. Psychol Rep
1962;10:799-812

Altman DG, Bland JM. Detecting skewness from summary information.
BMJ 1996;313:1200

Carpenter WT, Kurz R, Kirkpatrick B, et al. Carbamazepine maintenance
treatment in outpatient schizophrenics. Arch Gen Psychiatry 1991;48:
69-72

Svestka J, Ceskova E, Rysanek R, et al. Controlled cross-over comparison
of carbamazepine with perphenazine in schizophrenic psychoses. Activ
Nerv Super 1989;31:276-277

Neppe VM. Carbamazepine as adjunctive treatment in nonepileptic
chronic inpatients with EEG temporal lobe abnormalities. J Clin Psychi-
atry 1983;44:326-331

Dose M, Apelt S, Emrich HM. Carbamazepine as an adjunct of antipsy-
chotic therapy. Psychiatry Res 1987;22:303-310

Martin-Munoz JC, Morinigo-Dominguez AV, Mateo-Martin I, et al. La
carbamacepina: un tratamiento adjunto eficaz en las esquizofrenias. Actas
Luso Esp Neurol Psiquiatr Cienc Afines 1989;17:245-250

Mair M, Tschapeller I, Schubert H. Kombinationstherapie mit
Neuroleptika und Carbamazepin: eine kontrollierte Studie. In: Schonbeck
G, Platz T, eds. Schizophrenie Erkennen, Verstehen, Behandeln. Beitrige
Aus Theorie und Praxis. Wien, Germany: Springer; 1990:77-92

Llorca PM, Wolf MA, Lancon C, et al. Efficacité comparée de la bromo-
criptine, de la carbamazépine et de la cyproheptadine en association aux
neuroleptiques chez 24 patients schizophrénes chroniques résistants
[Clinical efficacy of bromocriptine, carbamazepine, and cyproheptadine
as adjuvant to neuroleptics in 24 chronic resistant schizophrenics].
Encephale 1993;19:565-571

. Nachshoni T, Levin Y, Levy A, et al. A double-blind trial of carbamazepine

in negative symptom schizophrenia. Biol Psychiatry 1994;35:22-26

0. Simhandl C, Meszaros K, Denk E, et al. Adjunctive carbamazepine or

lithium carbonate in therapy-resistant chronic schizophrenia. Can J Psy-
hiatry 1996;41:317

" Hesslinger B, Normann C, Langosch JM, et al. Effects of carbamazepine
&lproate on haloperidol plasma levels and on psychopathologic

out in schizophrenic patients. J Clin Psychopharmacol 1998;19:
%1 5 oire G, Benhaddad A, et al. Discrepancies between meta-
ana quent large randomized, controlled trials. N Engl J Med
1997;

Kldron r rbamazepine induced reduction of blood levels
of halopen izophreniaA Biol Psychiatry 1985;20:219-222

Moller HJ, KIS g W, et al. Double blind evaluation of the anti-
manic properties of carb e as a comedication to haloperidol. Prog
Neuropsychopharmacol Biol iatry 1989;13:127-136

Klein E, Bental E, Lerer B, et al. Catbaj
placebo and haloperidol in excited
41:1654-1700

Okuma T, Yamashita R, Takahashi R, et ouble-blind study of ad-
junctive carbamazepine versus placebo on excited states of schizophrenic
and schizoaffective disorders. Acta Psychiatr Scand 1989;80:250-259
Luchins DJ. Carbamazepine in violent non—epilf schizophrenics.
Psychopharmacol Bull 1984;20:569-571

Hakola HPA, Laulumaa VA. Carbamazepine in treat
schizophrenics. Lancet 1982;1:1358 °
Yassa R, Dupont D. Carbamazepine in the treatment of aggressive behav-
ior in schizophrenic patients: a case report. Can J Psychiatry 1983;28:
566-568

Kudo S, Ishizaki T. Pharmacokinetics of haloperidol: an update. Clin
Pharmacokinet 1999;37:435-456

Kahn M, Schulz SC, Perel JM, et al. Change in haloperidol level due to
carbamazepine: a complicating factor in combined medication for schizo-
phrenia. J Clin Psychopharmacol 1990;10:54-57

Arana GW, Goff DC, Friedman H, et al. Does carbamazepine-induced
reduction of plasma haloperidol levels worsen psychotic symptoms? Am J
Psychiatry 1986;143:650—651

Janicak PG, Davis JM, Preskorn SH, et al. Principles and Practice of
Psychopharmacology. Baltimore, Md: Williams & Wilkins; 1993

azepine and haloperidol versus
oses. Arch Gen Psychiatry 1984;

of violent

224



	Table of Contents

