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Does the Addition of a Second Antipsychotic Drug Improve Clozapine Treatment?
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In patients with schizophrenia who do not have an optimal
response to clozapine, it remains unclear if there is an ev-
idence base to support a second antipsychotic in combina-
tion with clozapine. The present systematic review was
therefore carried out to determine the efficacy of various
clozapine combination strategies with antipsychotics. Rel-
evant studies were located by searching the Cochrane
Schizophrenia Group Trials Register, Medline, and
Embase (up to November 2007). Only studies randomly al-
locating patients to clozapine plus another antipsychotic vs
clozapine monotherapy were included. The search yielded
21 studies suitable for reanalysis. In 3 trials, clozapine was
combined with a phenothiazine, in 8 trials with a benzamide,
and in the remaining trials with risperidone. While the ma-
jority of randomized trials were not double blind, 6 studies
were double-blind placebo-controlled trials. A total of 14
randomized open studies significantly favored clozapine
combination strategy in terms of mean difference (random
effect standardized mean difference [SMD] = —0.80, 95%
confidence interval [CI] = —1.14 to —0.46); however, data
extracted from 6 randomized double-blind studies did not
show a statistically significant positive effect of this com-
bination strategy in terms of mean difference (SMD =
—0.12, 95% CI = —0.57 to 0.32). In terms of percentage
of patients failing to show an improvement, a total of 10
randomized open studies significantly favored clozapine
combination strategy (random effect relative risk [RR] =
0.64, 95% CI = 0.42 to 0.97), but data extracted from 6
randomized double-blind studies did not show a statistically
significant positive effect of this combination strategy
(RR = 091, 95% CI = 0.75 to 1.11). We conclude that
the evidence base supporting a second antipsychotic in addi-
tion to clozapine in partially responsive patients with schizo-
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phrenia is weak. This weak evidence indicates modest to
absent benefit.
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Introduction

One-fifth to one-third of people with schizophrenia are
considered to have illnesses that are resistant to treat-
ment. This usually means that these people have persis-
tent psychotic symptoms and poor functioning despite
adequate treatment with conventional or novel antipsy-
chotic drugs.! For these people, clozapine has been shown
to be the treatment of choice,” * with few adverse effects
that result in movement problems and a beneficial effect
in terms of mental state and suicide mortality.’ Clozapine
is, however, only effective in producing clinically signif-
icant symptom improvement in 30%-50% of people re-
ceiving treatment. One-third to two-thirds of people
still have persistent psychotic symptoms despite cloza-
pine monotherapy of adequate dosage or have unwanted
side effects that do not permit an adequate uptitration of
clozapine.6 Under real-world circumstances, the need to
provide effective therapeutic interventions to patients
who do not have an optimal response to clozapine has
been cited as the most common reason for simultaneously
prescribing 2 or more antipsychotic drugs in combination
treatment strategies.’ Similarly, European and American
treatment guidelines recognize that the concurrent pre-
scription of a second antipsychotic in addition to cloza-
pine is a commonsense strategy in these partially
responsive patients.®!' However, it remains unclear if
there is an evidence base to support a second antipsy-
chotic drug in combination with clozapine. The present
systematic review was therefore carried out to determine
the efficacy of various clozapine combination strategies
with antipsychotics in people who do not have an optimal
response to clozapine.

Additionally, a methodological issue was investigated.
Although systematic reviews assume that the inclusion of
all available randomized evidence is crucial to limit the
risk of random error or bias, typically systematic reviews
include randomized trials only if study participants, those
involved with their management and those collecting and
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analyzing clinical data, are blind to the assigned treat-
ment. This approach is methodologically robust, but ran-
domized evidence is inevitably lost. In this review, instead
of focusing on double-blind trials only, losing this way
a part of randomized evidence, we included all random-
ized trials irrespective of blindness, and we investigated
whether lack of double blindness is associated with exag-
geration of treatment effect estimates.

Methods
Types of Studies

Only studies randomly allocating patients to competitive
treatment arms were included. Included and excluded
studies were collected following the quality of reports
of meta-analysis flow diagram.'?> Considerable care
was taken to exclude duplicate publications.

Types of Participants

Study participants were of either sex and any age (18+ y)
with a diagnosis of schizophrenia or related disorders.
Studies using any criteria to define schizophrenia and re-
lated disorders were included. Study participants had on-
going psychotic symptoms that had not responded
adequately to optimal dosages of clozapine alone or
had not responded adequately to dosages of clozapine
that could not have been uptitrated because the size of
the dose was limited by side effects. Inclusion criteria
of “partial responders,” “failure to respond,” and ““per-
sistently psychotic” or description of poor functioning,
side effects, and unwanted adverse reactions, as defined
by the authors, were accepted.

Types of Intervention

Included trials compared clozapine plus another antipsy-
chotic with clozapine plus placebo or clozapine alone. In-
cluded trials compared any dose and means of
administration.

Outcome Measures

Efficacy outcomes were (a) group mean scores at the end
of the trial, or group mean change from baseline to end-
point, on Positive and Negative Symptoms Scale or Brief
Psychiatric Rating Scale or any other rating scale and (b)
failure to respond to treatment: proportion of patients
with no clinically significant response in global state,
as defined by each of the studies.

Search Strategy for Identification of Studies

Relevant studies were located by searching the Cochrane
Schizophrenia Group Trials Register using the phrase
([clozapin* or clozaril* or leponex* or denzapin* or
zaponex*] in title, abstract, and index fields in REFER-
ENCE) OR [clozapin* or clozaril* or leponex* or denza-
pin* or zaponex*] in interventions field in STUDY). This

register is compiled by systematic searches of major data-
bases, hand searches, and conference proceedings (see
group module). Medline (1966 to November 2007) and
Embase (1974 to November 2007) were additionally
searched using the search term \clozapine and \rando-
mised controlled trial or \random allocation or \double-
blind method and \partial responders or \failure to respond
or \persistently psychotic. Reference lists of relevant
articles and previous systematic reviews were searched
for other relevant studies. When outcome data were
not reported, we attempted to contact the corresponding
author for collecting supplemental data.

Study Selection

Material downloaded from electronic sources included
details of author, institution, or journal of publication.
Two reviewers (M.B. and A.C.) independently inspected
all reports of identified studies. Any disagreement was
solved by consensus; however, where doubt remained,
we acquired the full article. Two reviewers (M.B. and
A.C.) independently decided whether these then met
the review criteria. No blinding to the names of authors,
institutions, and journal of publication took place. We
resolved any further disagreements by consensus with
a third member of the review team (S.M.).

Data Extraction

Using a standardized form, 2 reviewers (A.S. and C.B.)
independently extracted data on participant characteris-
tics, intervention details, and outcome measures. Dis-
agreements were resolved by discussion and consensus
with a third member of the team (A.C.).

For dichotomous outcomes, the number of patients
undergoing the randomization procedure and the num-
ber of patients who failed to respond to treatment
were recorded. For continuous outcomes, the mean
scores at endpoint or the mean change from baseline
to endpoint, the SD or SE of these values, and the number
of patients included in these analyses were extracted.'?
When only the SE was reported, it was converted into
SD according to Altman and Bland.'

Study Quality

The quality of reporting was assessed using the Jadad
scale.'” The Jadad scale consists of 3 items pertaining
to descriptions of randomization, masking, dropouts,
and withdrawals. The scale ranges from 0 to 5, with high-
er scores indicating better reporting. A score of more than
2 of a maximum of 5 at the Jadad scale indicates high
quality of reporting; a score of 2 or less indicates low
quality of reporting. This threshold was derived from
Mobher et al.'®

Data Handling

Data were initially entered and analyzed using the
Cochrane Collaboration’s Review Manager software
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Potentially relevant RCTs identified and screened for retrieval (n=138)

RCTs excluded because of:
not randomised trials (n=87)

RCTs retrieved for more detailed evaluation (n=51)

RCTs excluded because of:
not meeting inclusion criteria (n=27)

Potentially appropriate RCTs to be included in the meta-analysis (n=24)

no data available (n=3)

RCTs excluded from meta-analysis because of:

RCTs included in meta-analysis (n=21)

Fig. 1. Included and Excluded Studies with Reasons: The Quality Of Reports Of Meta-analysis Flow Diagram. RCT, randomized controlled

trial.

(RevMan), version 4.2.10 (Cochrane Collaboration, Ox-
ford, UK), and subsequently entered into a spreadsheet
and reanalyzed using the “metan’ command of STATA
9.0 (STATA Corp, College Station, TX). Outputs were
cross-checked for internal consistency.

Antipsychotic Dosages

Clozapine and combination antipsychotic doses at study
endpoint were converted into multiples of the defined
daily dose (DDD) by dividing the prescribed daily
dose (PDD) in milligrams by the DDD (PDD/DDD).
The DDD is a theoretical unit of measurement defined
as the assumed average maintenance daily dose for
a drug, used for its main indication in adults.'” Expres-
sion of drug use in terms of multiples of DDDs allowed to
calculate, for each treatment arm, a cumulative measure
of drug exposure. This methodology was derived from
Patten et al,'® who employed it in a study that examined
international dosage differences in antidepressant clinical
trials.

Statistical Analysis

For dichotomous outcomes, relative risk (RR) with
a 95% confidence interval (CI) was calculated; continu-
ous scores from different outcome scales were analyzed
using SMDs with a 95% CI. A random-effects model
was employed because this takes into account any differ-
ences between studies even if there is no statistically sig-
nificant heterogeneity.'®

Visual inspection of graphs was used to investigate the
possibility of statistical heterogeneity. This was supple-
mented using, primarily, the P statistic. Where the I
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estimate was greater than or equal to 50%, we interpreted
this as indicating the presence of high levels of heteroge-
neity.?® Visual inspection of funnel plots was additionally
used to investigate the possibility of publication bias.
However, this was not supplemented using asymmetry
tests, considering that recent evidence warned that statis-
tical conditions for employing asymmetry tests are absent
from most meta-analyses.”

The effect of trial design on treatment estimates was
investigated in an analysis that categorized trials in 2
groups: randomized, double-blind, placebo-controlled
studies vs randomized nonblind (open) studies. In an-
other subgroup analysis, we examined the effect of length
of trials on treatment estimates. Studies were categorized
in 2 groups: short follow-up studies (less than or equal to
10 wk) vs long follow-up studies (more than 10 wk). This
threshold was derived from Paton et al,?*> who suggested
a positive relationship between length of trial and treat-
ment estimates.

After data were collected, we planned a post hoc
sensitivity analysis excluding the study carried out by
Kreinin et al,>* who employed a crossover methodology
and enrolled patients experiencing a specific unwanted
adverse reaction associated with clozapine.

Results

Characteristics of Included Studies

The original searches yielded 138 articles. Of these, 87 were
excluded because a randomized design was not employed.
The remaining 51 studies were retrieved for more detailed
evaluation, 24 met the inclusion criteria, and 21
provided data suitable for reanalysis (figure 1).>**
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Table 1. Characteristics of Randomized Trials Assessing the Efficacy of Various Clozapine Combination Strategies With a Second Antipsychotic

No.
Second Antipsychotic Allocated No. Severity of Clozapine Efficacy Efficacy
Drug in Addition to Allocated DSM/ICD Illness at Dose Augmenting Criteria—  Criteria—
to Clozapine Double Placebo Weeks of Clozapine to Criteria of Baseline >400 Drug dose  Continuous Dichotomous Jadad
(WHO DDD) Reference Blind Arm Follow-up Plus AP  Clozapine Schizophrenia (Mean) mg/d (mg/d) Outcome  Outcome No Dropouts Score

Amisulpride Kreinin et al”® Yes Yes 3 20 20 Yes Combination — 400 PANSS PANSS 20% Combination 3
(DDD = 400) arm: mean or more arm: 0/20;
PANSS = 29.80; reduction clozapine
clozapine arm: arm: 0/20
mean PANSS =
31.30
Chlorpromazine Cha et al. No No 6 100 100 No Combination — — BPRS — — 1
(DDD = 300) 19992 arm: mean
BPRS = 56.7;
clozapine arm:
mean BPRS =
50.3
Pipothiazine Jia et al”’ No No 12 26 24 No Combination Yes 100 BPRS Implicit — 1
(DDD = 10) arm: mean
BPRS = 35.8;
clozapine arm:
mean BPRS =
359
Zhuetal”  No No 24 42 42 No Combination Yes 100 BPRS — — 1
arm: mean
BPRS = 36.2;
clozapine arm:
mean BPRS =
37.3
Risperidone Freudenreich Yes Yes 6 11 13 Yes Combination Yes 4.0 PANSS PANSS 20% Combination 4
(DDD =5) et al %’ arm: mean or more arm: 3/11;
PANSS = 72.4; reduction clozapine
clozapine arm: alone: 2/13
mean PANSS =
73.5
Honer Yes Yes 8 34 34 Yes Combination Yes 2.94 PANSS PANSS 20% Combination 5
et al*® arm: mean or more arm: 2/34;
PANSS = 102.5; reduction clozapine
clozapine arm: arm: 1/34
mean PANSS =
97.8
Josiassen Yes Yes 12 20 20 Yes Combination Yes 443 BPRS BPRS 20%  Combination 4
128 arm: mean or more arm: 0/20;
BPRS = 48.8; reduction clozapine
clozapine arm: arm: 0/20
mean BPRS =
41.1
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Table 1. Continued

Second Antipsychotic
Drug in Addition

to Clozapine

(WHO DDD)

Reference

Double Placebo Weeks of

Blind

Arm

Follow-up

No.
Allocated
to
Clozapine
Plus AP

No.
Allocated
to
Clozapine

DSMIICD
Criteria of
Schizophrenia

Severity of
Illness at
Baseline
(Mean)

Clozapine
Dose
>400
mg/d

Augmenting
Drug dose
(mg/d)

Efficacy
Criteria—
Continuous
Outcome

Efficacy
Criteria—
Dichotomous
Outcome

Jadad
No Dropouts Score

Liu and Li*®

Ni et al®!

Peng et al*

Wwu®

Xin et al*®

Yagcioglu

et al®

Yue et al*

No

No

No

No

Yes

10

12

12

96

32

109

32

33

32

32

106

34

34

32

27

No

No

Combination
arm: mean
BPRS = 52.3;
clozapine arm:
mean BPRS =
52.0

Combination
arm: mean
PANSS = 83.4;
clozapine arm:
mean PANSS =
83.1

Combination
arm: mean
PANSS = 68.85;
clozapine arm:
mean PANSS =
68.54

Combination
arm: mean
BPRS =454;
clozapine arm:
mean BPRS =
45.8

Combination
arm: mean
PANSS = 77.4;
clozapine arm:
mean PANSS =
77.4

Combination
arm: mean
PANSS = 63.00;
clozapine arm:
mean PANSS =
62.29

No

No

No

No

Yes

No

4.5

3.0

6.0

4.0

4.0

5.1

2.1

BPRS

PANSS

PANSS

BPRS

PANSS

PANSS

Implicit

PANSS 30%
or more
reduction

BPRS 20%
or more
reduction

Implicit

PANSS 20%
or more
reduction

Combination 4
arm: 1/16;
clozapine
arm: 0/14

v 12 Iqaeg *D



Table 1. Continued

No.
Second Antipsychotic Allocated No. Severity of Clozapine Efficacy Efficacy
Drug in Addition to Allocated DSM/ICD Tllness at Dose Augmenting Criteria—  Criteria—
to Clozapine Double Placebo Weeks of Clozapine to Criteria of Baseline >400 Drug dose  Continuous Dichotomous Jadad
(WHO DDD) Reference Blind Arm Follow-up Plus AP  Clozapine Schizophrenia (Mean) mg/d (mg/d) Outcome  Outcome No Dropouts Score

Sulpiride Liu et al® No No 12 31 32 Yes Combination Yes 1127 BPRS Implicit — 1
(DDD = 800) arm: mean
BPRS = 36.0;
clozapine arm:
mean BPRS =
359
Si and Yuan* No No 12 50 50 No Combination Yes 1390 BPRS BPRS 20% — 1
arm: mean or more
BPRS = 44.7; reduction
clozapine arm:
mean BPRS =
45.8
Shiloh et al**  Yes Yes 10 16 12 Yes Combination Yes 600 BPRS BPRS 20%  Combination 3
arm: mean or more arm: 0/16;
BPRS =41.9; reduction clozapine
clozapine arm: arm: 0/12
mean BPRS =
43.5
Wang et al*>  No No 8 36 34 No Combination No 1000 PANSS Implicit — 1
arm: mean
PANSS = 17.62;
clozapine arm:
mean PANSS =
18.13
Xao®’ No No 6 20 21 No Combination No 800 BPRS — — 1
arm: mean
BPRS = 49.84;
clozapine arm:
mean BPRS =
50.03
Zhu! No No 12 29 30 No Combination Yes 100 BPRS Implicit — 1
arm: mean
BPRS = 40.30;
clozapine arm:
mean BPRS =
40.20
Zou et al®¥ No No 12 30 31 No Combination — 1200 BPRS BPRS 20% — 1
arm: mean or more
BPRS = 44.3; reduction
clozapine arm:
mean BPRS =
44.1

Note: WHO DDD, World Health Organization—defined daily dose; AP, antipsychotics; DSM, Diagnostic and Statistical Manual of Mental Disorders; 1ICD, International

N
N
2 Classification of Disorders; PANSS, Positive and Negative Symptoms Scale; BPRS, Brief Psychiatric Rating Scale.
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Trial design Drug Study Clozapine and AP Clozapine alone SMD (random) Weight SMD (random)
N Mean (SD) N Mean (SD) 95% ClI % 95% Cl
Open Chlorpromazine  Cha 1999 40 24.20(6.20) 40 27.00(5.00) — 7.56 -0.49 [ -0.94, -0.05]
Pipothiazine Jia 2000 26 16.30(3.80) 24 20.40(3.50) —_— 6.83 -1.10 [ -1.70, -0.50]
Zhu 2002 42 23.56(6.38) a2 30.46(6.09) —— 7.49 -1.10 [ -1.56, -0.64]
Subtotal 68 66 3 14.33 -1.10 [ -1.46, -0.73]
Risperidone Liu 2001 32 25.05(5.07) 32 25.47(4.98) — 7.35 -0.08 [ -0.57, 0.41]
Ni 2001 109 34,70(11.10) 108 37.80(11.20) - 8.25 -0.28 [ -0.55, -0.01]
Wu 2002 33 56.99(9.21) 34 57.58(9.03) —_— 7.41 -0.06 [ -0.54, 0.42]
Xin 2001 32 21.40(7.00) 32 24.90(6.70) — 7.32 -0.50 [ -1.00, -0.01]
Yue 2004 19 57.05(11.80) 27 57.30(11.55) —— 6.89 -0.02 [ -0.61, 0.57]
Subtotal 225 231 Ql 37.21 -0.22 [ -0.41, -0.04]
Sulpiride Liu 1996 31 7.20(4.00) 32 14.50(3.60) —_— 6.82 -1.90 [ -2.50, -1.30]
Si 1999 50 23.11(6.86) 50 25.83(6.68) —= 1.77 -0.40 [ -0.79, 0.00]
Wang 1994 36 3.26(1.68) 34 5.73(2.80) —_— 7.30 -1.07 [ -1.57, -0.56]
Xao 1999 20 17.86(3.07) 21 29.97(3.21) — 4.70 -3.78 [ -4.83, -2.72]
Zhu 1999 29 23.40(5.90) 30 26.80(7.50) — 7.22 -0.50 [ -1.01, 0.02]
Zou 2003 30 12.20(8.27) 31 22.40(8.81) —— 7.09 -1.18 [ -1.72, -0.63]
Subtotal 196 198 B 40.90 -1.37 [ -2.07, -0.67]
Total 529 535 L3 100,00 ~0.80 [-1.14, -0.46]
Heterogeneity: I? = 85.1%
Double-blind Amisulpride Kreinin 2006 20 28.18(4.57) 20 30.24(6.34) —_— 17.66 -0.37 [ -0.99, 0.26)
placebo-
controlled Risperidone Freud. 2007 11 69.20(9.30) 13 75.10(10.80) e 14.14 -0.56 [ -1.38, 0.26]
Honer 2006 32 89.80(15.80) 33 84.80(20.10) - 20.40 0.27 [-0.22, 0.7§]
Josiassen 2005 20 42.70(8.27) 20 44.70(8.81) —1 17.73 -0.23 [ -0.85, 0.39]
Yagcioglu 2005 16 69.70(6.60) 14 64,00 (6.66) —=— 15.31 0.84 [ 0.08, 1.59]
Subtotal 79 80 g 67.58 0.10 [ -0.43, 0.62)
Sulpiride Shiloh 2007 16 -8.70(8.30) 12 -2.30(6.20) e 14.76 -0.83 [-1.61, -0.05]
Total 115 112 L 100.00 -0.12 [ -0.57, 0.32]
Heterogeneity: I? = 63.1%
-4 -2 0 2 4

Legend: SD = Standard deviation; AP = antipsychotic
SMD = Standardized mean difference; Cl = Confidence Interval

Favours combination  Favours clozapine alone

Fig. 2. Random-Effects Meta-analysis of the Effect of Various Clozapine Combination Strategies on Standardized Outcome Measures.

Only 2 randomized studies recruited 100 participants or
more, and the mean length of follow-up was 13.8 weeks
(SD =19.6) (table 1). In 3 trials, clozapine was combined
with a phenothiazine, in 8 trials with a benzamide, and in
the remaining trials with risperidone (10 randomized con-
trolled trials [RCTs]). The majority of randomized trials
were conducted in China (15 RCTs), where patients were
recruited employing diagnostic criteria not based on the
criteria of the Diagnostic and Statistical Manual of Men-
tal Disorders or International Classification of Disorders,
while 6 studies were carried out in Western countries.

The 6 trials carried out in Western countries were dou-
ble-blind placebo-controlled trials. Of these, 5 recruited
patients who had ongoing psychotic symptoms who
had not responded adequately to 400 mg/d or more of
clozapine prescribed for more than 3 months at study
entry.>>2%28:3439 The sixth Western trial employed
a crossover design and included inpatients with unwanted
side effects associated with clozapine treatment.”® The
Jadad rating indicated a high quality of reporting for
the 6 Western trials only (table 1).
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Efficacy on a continuous outcome was reported in 20
studies, while efficacy on a dichotomous outcome was
reported in 16 studies. Unpublished outcome data
were provided by Kreinin et al*® and Freudenreich
et al.?> Visual inspection of funnel plots did not suggest
the presence of publication bias.

Continuous Outcome Measures

While 14 randomized open studies significantly favored
clozapine combination strategy in terms of mean differ-
ence (SMD = —0.80, 95% CI = —1.14 to —0.46, I
85.1%), data extracted from 6 randomized double-blind
studies did not show a statistically significant positive ef-
fect of this combination strategy in terms of mean differ-
ence (SMD = —0.12, 95% CI = —0.57 t0 0.32, I* = 63.1%)
(figure 2). The exclusion of the study of Kreinin et al** did
not materially change the results (figure 2). In the group
of open trials, the subgroup analysis by trial duration
showed a statistically significant advantage for clozapine
combination strategy both in short (SMD = —1.27,
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Trial design Drug Study Clozapine and AP Clozapine alone RR (random) Weight RR (random)
n/N n/N 95% CI % 95% CI

Open Pipothiazine ~ Jia 2000 6/26 10/24 —= 9.71 0.55[0.24, 1.29
Risperidone Liu 2001 13/32 12/32 —_— 11.97 1.08 [0.59, 2.00]

Ni 2001 4/108 17/106 —_— 7.96 0.23[0.08, 0.66]

Peng 2002 12732 13/34 — 11.91 0.98 [0.53, 1.82]

Xin 2001 12/32 20/32 —i— 12.88 0.0 [0.36, 1.01]

Subtotal 41/204 62/204 44.72 0.9 [0.40, 1.18]

Sulpiride Liu 1996 7/31 9/32 —— 9.63 0.80[0.34, 1.89

Si 1999 2/50 5/50 = 4.84 0.40 [0.08, 1.97]

Wang 1994 5/36 18/34 — 9.47 0.26 [0.11, 0.63]

Zhu 1999 25/29 21/30 - 15.04 1.23[0.93, 1.62]

Zou 2003 3/30 7/31 — 1= 6.58 0.44 [0.13, 1.55]

Subtotal 42/176 60/177 B = 45.57 0.58 [0.24, 1.38)

Total 89/406 132/405 ’ 100.00 0.64 [0.42, 0.97]

Heterogeneity: I? = 71.5%

Double-blind Amisulpride Kreinin 2006 16/20 17/20 19.61 0.94 [0.71, 1.25]

placebo-

controlled Risperidone Freudenreich 2007 9/11 12/13 17.79 0.89 [0.64, 1.22)
Honer 2006 28/34 25/34 21.46 1.12 [ 0.87, 1.44]

Josiassen 2005 13/20 18/20 16,13 0.72 [0.51, 1.03]

Yagcioglu 2005 14/16 10/14 14.93 1.23[0.84, 1.79]

Subtotal 64/81 65/81 70.30 0.97 [0.78, 1.21]

Sulpiride Shiloh 2007 8/16 11/12 ——| 10.08 0.55 [0.32, 0.92]

Total 88/117 93/113 100.00 0.91 [0.75, 1.11]
Heterogeneity: I? = 51.3%

0.01 0.1 1 10 100

Legend: AP = antipsychotic RR = Relative Risk; Cl = Confidence Interval

Favours combination Favours clozapine alone

Fig. 3. Random-Effects Meta-analysis of the Effect of Various Clozapine Combination Strategies on the Proportion of Patients Failing to

Respond to Treatment.

95% CI = —2.20 to —0.34) and long (SMD = —0.67, 95%
CI = —1.03 to —0.32) follow-up studies. In the group of
double-blind trials, the subgroup analysis by trial dura-
tion showed no advantage for clozapine combination
strategy both in short (SMD = 0.05, 95% CI = —0.51
to 0.63) and long (SMD = —0.49, 95% CI = —1.09 to
0.10) follow-up studies.

Dichotomous Outcome Measures

While 10 randomized open studies significantly favored
clozapine combination strategy in terms of percentage of
patients failing to show an improvement (RR =0.64, 95%
CI=0421t00.97, = 71.5%), data extracted from 6 ran-
domized double-blind studies did not show a statistically
significant positive effect of this combination strategy
(RR =091, 95% CI = 0.75 to 1.11, I* = 51.3%) (figure
3). The exclusion of the study of Kreinin et al*® did
not materially change the results (figure 3). In the group
of open trials, the subgroup analysis by trial duration
failed to show a statistically significant advantage for clo-
zapine combination strategy both in short (RR = 0.41,
95% CI = 0.14 to 1.16) and long (RR = 0.79, 95%
CI = 0.53 to 1.16) follow-up studies. In the group of

double-blind trials, the subgroup analysis by trial dura-
tion showed no statistically significant advantage for clo-
zapine combination strategy in short follow-up studies
(RR =1.02, 95% CI = 0.88 to 1.19), while long follow-up
studies significantly favored clozapine combination strat-
egies (RR = 0.66, 95% CI = 0.49 to 0.88).

Cumulative Measure of Drug Exposure

In randomized open studies, patients randomly allocated
to clozapine plus a second antipsychotic received a similar
total amount of antipsychotic drug compared with those
allocated to clozapine alone (Spearman p = 0.305, P =
.361) (figure 4). By contrast, in randomized double-blind
studies, patients randomly allocated to clozapine plus
a second antipsychotic received a higher amount of
antipsychotic drug compared with those allocated to
clozapine plus placebo (Spearman p = 1.000, P < .001)
(figure 4). This different pattern of drug use was
explained by a different management of clozapine dos-
ages during the studies: while in randomized double-blind
studies both treatment arms received a comparable
amount of clozapine dose at study endpoint (clozapine
mean dose, combination arm: 487.7 mg/d; clozapine
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Fig. 4. Antipsychotic Drug Exposurein Patients Allocated to Clozapine Plus Another Antipsychotic (Combination Arm) Vs Clozapine Alone

(Clozapine Arm).

plus placebo arm: 498.4 mg/d), in randomized open stud-
ies clozapine dose at study endpoint was significantly
lower in the combination arm than in the clozapine-alone
arm (clozapine mean dose, combination arm: 299.0 mg/d;
clozapine alone arm: 488.1 mg/d).

Discussion

Although European and American treatment guidelines
recommend the concurrent prescription of a second an-
tipsychotic in addition to clozapine in partially respon-
sive patients with schizophrenia, the present systematic
review found that the evidence base supporting this treat-
ment strategy is weak.

Systematic reviews rely on the assumption that the in-
clusion of all available randomized evidence limits the
risk of random error or bias or both. In recent years,
an ever-increasing number of randomized evidence is
originating in China, and it has been emphasized that
those undertaking systematic reviews should search the
Chinese literature for relevant material.** In the present
systematic review of a total of 21 studies, we found 15
Chinese randomized trials. In comparison with Western
trials, Chinese trials adopted different methodological
standards: placebo and double blindness were never
employed, the proportion of patients prematurely discon-
tinuing treatment was never reported, and clozapine was
administered at lower dosages in the combination than in
the clozapine alone arm. There is evidence that lack of
some methodological standards such as double blinding
is associated with exaggeration of treatment effect esti-
mates,* and this analysis corroborated this by showing
that open trials overemphasized the beneficial effect of
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clozapine combination strategies. It should be noted,
however, that the relevance of blinding may vary accord-
ing to study outcomes. It is particularly important when
the response criteria are subjective, such as rating scale
scores, but less important for objective criteria, such as
treatment discontinuation or death.*

From a clinical viewpoint, the main message is that
a second antipsychotic in addition to clozapine has mod-
est to absent benefit. The small number of patients in-
cluded in each trial and the employment of an open
design in many studies make conclusions very difficult,
and comparisons between individual drugs are hardly
feasible. For example, 4 double-blind trials with 159
patients contributed to the negative findings for risperi-
done, while only 1 double-blind trial with only 28 patients
contributed to the positive findings for sulpiride. For ris-
peridone, initial randomized evidence was promising, but
when the results of a large clinical trial were published?®
the overall evidence base suggested lack of beneficial ef-
fect. Clearly, a similar course cannot be excluded for
other drugs supported by few, albeit promising, data.

The meta-analytical approach employed in this review
has limitations. First, we lumped together different anti-
psychotics with different mechanisms of actions and, the-
oretically, with potentially different effects when
combined with clozapine. Clearly, this approach in-
creased the statistical power to detect a signal of effect
but required the underlying assumption that different
antipsychotics have a similar pharmacological effect. A
second limitation is that statistical heterogeneity was
found in most analyses. Heterogeneity, ie, the extent to
which different studies give similar or dissimilar results,
may be the consequence of clinical, methodological, and
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biological variability. In the present analysis, heterogene-
ity may be the consequence of clinical variability, specif-
ically in terms of patient population. We observed that no
unique definition of partial responsiveness was available,
and this might have led to the inclusion of slightly differ-
ent patient populations across trials. In this sense, hetero-
geneity may be interpreted as a measure of whether
a treatment is applicable to all or should be “individual-
ized” because of variable benefits or harms in different
types of patients.*’

Very likely, additional randomized evidence assessing
the benefit of various antipsychotics (including aripipra-
zole, benzamides, risperidone, pimozide, ziprasidone)
will be available in the next few years (http://www.
clinicaltrials.gov/). In some cases, comparative evidence
will be produced to establish the relative efficacy and tol-
erability of combination treatment with clozapine plus
one antipsychotic compared with combination treatment
with clozapine plus another antipsychotic.*® Hopefully,
these trials will guide clinicians in reaching a decision
about optimal care in this difficult-to-treat patient pop-
ulation. In the meantime, clinicians prescribing a second
antipsychotic to people who do not have an optimal
response to clozapine should consider that the expected
benefit, on the basis of available evidence, is at best
modest.
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