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Abstract 
Schizophrenia is a major mental illness 
with a median lifetime prevalence, across 
studies, of 0.5%. Across definitions of 
treatment resistance, about 37% of 
schizophrenia patients do not respond to 
treatment, and about 24% are treatment 
resistant from the first episode, itself. 
Treatment resistance is addressed by 
trialing different antipsychotics and with 
antipsychotic augmentation strategies; 
what augmenting agent is used depends 
on what the target symptoms are. A 
landmark study in 1988 demonstrated 
the efficacy of clozapine in treatment- 
resistant schizophrenia (TRS). 
Confirmatory studies and meta-analyses 
followed, establishing clozapine as the 
drug of choice for TRS in schizophrenia 
treatment guidelines across the world. 

Between 2016 and 2025, 2 network meta- 
analyses (NMAs) and 1 individual 
participant data meta-analysis (IPD-MA) 
examined randomized controlled 
trials (RCTs) of clozapine vs other 
antipsychotics in TRS. The NMAs found 
that clozapine was superior to first- 
generation antipsychotics; however, 
clozapine did not head rankings for 
overall symptoms, positive symptoms, or 
negative symptoms, and, in pairwise 
analyses, there was little difference 
between clozapine and olanzapine and 
clozapine and risperidone for overall 
symptoms, positive symptoms, and 
negative symptoms. The IPD-MA found 
that clozapine was no better than 
comparator second-generation 
antipsychotics, considered singly or 
together, for overall symptoms, positive 
symptoms, and negative symptoms, in 

the short term, intermediate term, and long 
term. These findings fly in the face of 
clinical experience and treatment 
guideline recommendations. Among 
possible explanations, notable was that 
clozapine was significantly superior to 
comparator drugs when disregarding 
RCTs sponsored by the manufacturer of 
olanzapine. Clozapine is associated with 
many inconveniencing, distressing, and 
serious adverse effects that may be rare 
or common. Given the findings that 
olanzapine and risperidone may be as 
good as clozapine in TRS, it may be worth 
trialing these drugs before clozapine in 
patients with TRS. These and related 
issues, including nuances, are 
discussed. 
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S chizophrenia is a major mental illness the 
lifetime prevalence of which is commonly stated 
to be about 1%. However, findings in individual 

studies vary widely depending on the prevalence of 
risk factors in the population, the method of sampling, 
the method of case ascertainment, the definition of 
what constitutes a case, the definition of how long 
subjects should be followed to constitute a lifetime, 
statistical methods employed to generalize findings 
from the sample to the population, and other factors. 
A systematic review of 29 studies obtained a median 

value of 0.48% for lifetime prevalence (interquartile 
range, 0.34% to 0.85%)1; however, this review did not 
include a meta-analysis. Many studies have obtained 
higher than 1% values. For example, lifetime 
prevalences of schizophrenia and related psychoses 
have been pegged at 1.25% in China,2 1.44% in 
Finland,3 and 2.3% in Singapore.4 

As a side note, the median value of 0.48% cited above 
should be taken with a grain of salt. The authors of the 
review1 merely presented the median of the prevalences 
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reported in individual studies. Such a median does not 
represent a real population. 

Treatment-Resistant Schizophrenia: 
Definitions 

Schizophrenia is treated with antipsychotic and other 
drugs,5 but not all patients respond well; some patients 
are considered to be treatment-resistant. Definitions of 
treatment-resistant schizophrenia (TRS) vary widely 
across studies and can be quite complex, incorporating 
details about the number of antipsychotics trialed, what 
constitutes an adequate dose for each antipsychotic, 
what constitutes an adequate duration of treatment in 
each trial, whether or not nonresponsiveness is 
prospectively confirmed, whether or not medication 
compliance is factored in, whether or not a trial with a 
long-acting injection is required, whether or not 
treatment discontinuation due to the experience of 
unacceptable adverse effects constitutes an adequate 
trial, and how positive, negative, cognitive, and other 
symptoms, as well as functional impairment, are 
weighed in duration and severity toward the 
operationalization of nonresponse. Consensus guidelines 
on diagnosis and terminology have been proposed.6–8 

For the practical clinician, a working definition of 
TRS is the failure to respond to at least 2 trials of 
antipsychotic medication, prescribed in adequate doses 
for an adequate duration, with failure to respond 
operationalized as the persistence of at least one 
distressing or impairing positive symptom. An adequate 
dose is usually the highest tolerated dose in the approved 
dosing range, and an adequate duration is usually 
6–8 weeks of treatment at the highest tolerated dose. 
In all definitions, medication adherence is implicit; 
nonresponse cannot be declared in patients who do not 
take their medication. 

Treatment-Resistant Schizophrenia: 
How Common Is It? 

Decades ago, textbooks used the familiar “third, third, 
and a third” to describe the response of schizophrenia to 
antipsychotic drugs. That is, a third of treated patients 
respond well, a third respond partially to treatment, and a 
third show poor to no treatment response. Surprisingly, 
despite the advent of newer generations of antipsychotic 
drugs, and clozapine, not much has changed. In a recent 
systematic review and meta-analysis,9 the prevalence of TRS 
was found to be 36.7% (50 studies; pooled N = 29,390) 
with treatment resistance from the first episode, itself, 
observed in 23.6% (3 studies; pooled N = 694). In a 
systematic review and meta-analysis specifically of first- 
episode psychosis (12 studies; pooled N = 11,958), the 
pooled rate of treatment resistance was 22.8% overall, and 
24.4% in first-episode schizophrenia cohorts. Male sex 
emerged as the only clear predictor of TRS (rate ratio, 1.57; 
95% confidence interval [CI], 1.11–2.21).10 

Readers may note that the prevalence of treatment 
resistance is lower in first-episode cohorts than in mixed 
cohorts. This underscores the clinical observation 
that treatment-responsive patients may transit into 
treatment resistance later during the course of the illness. 

Treatment Strategies for 
Treatment-Resistant Schizophrenia 

Treatment resistance is addressed by trialing different 
antipsychotics and through antipsychotic augmentation 
strategies; what is done depends on what the target 
symptoms are. In patients incompletely responsive 
to their current antipsychotic drug, augmentation 
strategies are commonly employed. As examples, 
antidepressants may be added to the primary 
antipsychotic to treat depressive symptoms, lithium or 
valproate for other mood symptoms, antidepressants or 
anticholinergics for negative symptoms, antidementia 
drugs for cognitive impairment, and a second 
antipsychotic or an anticonvulsant drug for positive 
symptoms. This list is far from exhaustive; in fact, so 
many augmentation strategies have been trialed that it 
would seem that much of the pharmacopoeia has been 
searched, usually with unconvincing success (if at all), in 
the hope of finding novel interventions that might make 
schizophrenia patients better.11,12 

Clozapine for Treatment-Resistant 
Schizophrenia 

In a historically important, industry-sponsored, 
multicenter, randomized controlled trial (RCT),13 

268 schizophrenia patients who had previously failed 
trials with at least 3 different neuroleptic drugs, and who 
failed a 6-week prospective trial with haloperidol, were 
randomized to receive clozapine or chlorpromazine for 
6 weeks. At the study endpoint, response, defined as at 
least 20% improvement in clinical ratings, was observed 
in 30% vs 4% of clozapine vs chlorpromazine patients, 
respectively. Clozapine was superior to chlorpromazine 
for improvement in positive as well as negative symptoms. 
The findings of this study led to the approval of clozapine 
for patients with TRS.14 

By 1999, the efficacy of clozapine in TRS was 
established in meta-analysis15: clozapine was superior to 
neuroleptic drugs for eliciting clinical improvement in 
short-term studies (4 RCTs; pooled N, 370; odds ratio 
[OR], 0.2; 95% confidence interval [CI], 0.1–0.3; number 
needed to treat [NNT], 4) as well as in long-term studies 
(2 RCTs; pooled N, 648; OR, 0.5; 95% CI, 0.3–0.7; NNT, 
7). The effect size in the short-term studies was medium 
to large (5 studies; pooled N, 429; standardized mean 
difference [SMD], 0.7; 95% CI, 0.5–0.9). 

With specific reference to olanzapine, in a meta- 
analysis of 7 RCTs (pooled N = 648) conducted in patients 
with TRS,16 at treatment endpoint, clozapine was 
superior to olanzapine for positive (3 RCTs; SMD, 0.51; 
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95% CI, 0.17–0.86) and negative (3 RCTs; SMD, 0.50; 
95% CI, 0.16–0.85) subscale scores on the Positive and 
Negative Syndrome Scale (PANSS); effect sizes were 
medium in magnitude. At treatment endpoint, clozapine 
was superior to olanzapine for PANSS total scores 
(4 RCTs; SMD, 0.21; 95% CI, −0.04 to 0.46) and PANSS 
change scores (3 RCTs; SMD, 0.08; 95% CI, −0.10 to 
0.27), as well, but the effect sizes were small to very 
small and missed statistical significance. The clozapine 
and olanzapine groups did not differ significantly in 
dropout rates (7 RCTs; relative risk [RR], 0.93; 95% CI, 
0.77–1.12). 

As a side note, the values for PANSS changes scores in 
this meta-analysis16 were taken from the forest plot; the 
values were wrongly stated in both abstract and text. 

Siskind et al17 described a systematic review and 
meta-analysis of 21 RCTs (pooled N = 2,364) that 
included 25 comparisons of typical and atypical 
antipsychotics with clozapine in patients with TRS. The 
control arms were olanzapine (7 RCTs), risperidone 
(5 RCTs), haloperidol (4 RCTs), chlorpromazine 
(2 RCTs), ziprasidone (1 RCT), and assorted 
antipsychotics (2 RCTs). Important findings from the 
meta-analysis are presented in Table 1. In summary, for 
improvement in total ratings as well as for improvement 
in negative symptoms, clozapine was superior to 
comparator antipsychotics in short-term studies but not 
in long-term studies. For improvement in positive 
symptoms, clozapine was superior to comparator 
antipsychotics in both short- and long-term studies. 
Patients were more likely to respond to clozapine than to 
comparator drugs. 

A meta-review of 112 meta-analyses of clozapine in 
psychotic disorders endorsed the superiority of clozapine for 
positive, negative, and overall symptoms of schizophrenia, 
as well as for protection against relapse, in TRS and in non- 
TRS samples.18 Clozapine is now widely considered to be the 
treatment of choice for TRS, with recommendations for its 
primacy incorporated into treatment guidelines in 
countries such as the US,7 Canada,19 UK,20 Australia and 
New Zealand,21 and elsewhere.22 

Challenging the Primacy of Clozapine for 
Treatment-Resistant Schizophrenia 

During the past decade, accumulating evidence 
has challenged the primacy of clozapine in TRS. In 
a systematic review and network meta-analysis of 
40 RCTs conducted in patients (pooled N = 5,172) with 
TRS,23 there was little evidence for a clear advantage for 
any drug. Important findings from this meta-analysis are 
presented in Table 2. In summary, in the network meta- 
analysis, among the 9 antipsychotic drugs for which data 
were available, clozapine placed third for reduction in 
overall symptoms of schizophrenia, second for reduction 

in positive symptoms, and fifth for reduction in negative 
symptoms. In pairwise meta-analyses, there was 
negligible difference between clozapine and olanzapine 
and between clozapine and risperidone. 

In a more recent systematic review and network 
meta-analysis of 60 RCTs conducted in patients (pooled 
N = 6,838) with TRS, including broadly defined TRS,24 

there was again little evidence for a clear advantage 
for clozapine (Table 3). In summary, among the 
12 antipsychotic drugs for which data were available, 
after evaluating network connectivity, clozapine could 
reasonably be considered as the highest-ranked 
antipsychotic for reduction in overall symptoms of 
schizophrenia. However, in pairwise meta-analyses, 
clozapine was significantly better than only 
chlorpromazine and quetiapine; there was negligible 
difference between clozapine and olanzapine and 
between clozapine and risperidone. A potentially serious 
limitation of this meta-analysis is that, in pairwise 
comparisons, the authors appear to have combined 
change scores with endpoint scores in generating SMDs. 
This is discouraged practice.25,26 

Individual Participant Data Meta-Analysis 
A further challenge to the primacy of clozapine in 

TRS arose from the systematic review and individual 

Table 1. 
Clozapine vs Comparator Antipsychotics for 
Treatment-Resistant Schizophrenia: Siskind 
et al17,a 

1. Clozapine was superior to comparator antipsychotics for short-term 
improvement in total psychotic symptoms (20 comparisons; SMD, −0.39; 
95% CI, −0.61 to −0.17). 

2. Clozapine was not superior to comparator antipsychotics for long-term 
improvement in total psychotic symptoms (11 comparisons; SMD, −0.11; 
95% CI, −0.31 to 0.09). 

3. Clozapine was superior to comparator antipsychotics for improvement in 
positive symptoms in both short-term (8 comparisons; SMD, −0.27; 95% 
CI, −0.47 to −0.08) and long-term (7 comparisons; SMD, −0.25; 
95% CI, −0.43 to −0.07) comparisons. 

4. Clozapine was superior to comparator antipsychotics for improvement in 
negative symptoms in short-term comparisons (7 comparisons; SMD, −0.25; 
95% CI, −0.40 to −0.10) but not in long-term comparisons (8 comparisons; 
SMD, −0.11; 95% CI, −0.39 to 0.16). 

5. Patients treated with clozapine were more likely to respond than patients treated 
with comparator antipsychotics; this was significantly so in the short-term 
comparisons (8 comparisons; RR, 1.17; 95% CI, 1.07–2.73)b and near-significantly 
so in the long-term comparisons (5 comparisons; RR, 1.31; 95% CI, 0.98–1.70). 

6. Pharmaceutical funding of comparator drugs biased outcomes away from 
clozapine; otherwise, outcomes did not differ based on whether the comparator 
was a first- or second-generation antipsychotic. 

aFindings from the meta-analysis by Siskind et al.17 Short-term studies 
were <3 months in duration; long-term studies were ≥3 months in duration. 

bThese numbers, taken from the text, appear incorrect. The correct value of the RR 
is 1.71 (authors, personal communication). 

Abbreviations: CI = confidence interval, RR = risk ratio, SMD = standardized mean 
difference. 
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participant data meta-analysis (IPD-MA) by 
Schneider-Thoma et al.27 Readers who are unfamiliar 
with IPD-MA may wish to read the primer on IPD-MA 
which appeared as the previous article in this 
column.28 

In this IPD-MA, conducted in patients with TRS, the 
authors27 identified 19 relevant RCTs that compared 
clozapine specifically with second-generation 
antipsychotics (SGAs). Individual participant data could 
be obtained for only 12 RCTs (pooled N = 1,052). These 
12 RCTs compared clozapine with olanzapine (5 RCTs), 
risperidone (3 RCTs), assorted antipsychotics (2 RCTs), 
and ziprasidone and zotepine (1 RCT, each). Seven of the 
12 RCTs had been sponsored by the pharmaceutical 

industry. In 11 of the 12 RCTs, medication dosing was 
flexible. 

Important findings from the IPD-MA27 are presented 
in Table 4. In summary, in this IPD-MA, clozapine was 
no better than comparator SGAs, considered singly or 
together, for short-, intermediate-, or long-term 
outcomes, whether these outcomes were total symptom 
scores, positive symptom scores, or negative symptom 
scores. However, when total symptom data at study 
endpoint were pooled for all 19 studies in a conventional 
meta-analysis, clozapine was superior to SGAs, but the 
effect size was very small. This last finding is iffy because 
it was based on different kinds of scores at different study 
endpoints, and on a combination of change scores and 
endpoint scores, which is discouraged when the SMD is 
the summary estimate.25,26 

A worthy observation in this IPD-MA27 was that 
duration of illness and baseline severity of illness both 
predicted improvement in TRS regardless of treatment 
arm. It seems reasonable to infer that longer duration of 
illness in TRS may be a trait marker for poorer outcomes 
and that more severe illness at baseline may be a state 
marker for regression to the mean and other pathways 
toward improvement in clinical trials.29 

Another interesting observation in this IPD-MA27 was 
that female sex, duration of illness, and baseline severity 
of illness did not predict response to clozapine. Thus, if 
there is a subtype of patients who respond to clozapine, 
these variables are not part of the subtype. 

General Summary 
Meta-analyses have shown, with reasonable 

consistency, that clozapine is superior to first-generation 
antipsychotic (FGA) drugs in patients with TRS15,23,24; 
this assertion applies primarily to clozapine vs 
chlorpromazine and clozapine vs haloperidol, the 
commonest comparisons for which data are available. 
The data are admittedly sparse, but this is perhaps of 
little consequence because FGAs are associated with 
extrapyramidal syndromes, secondary negative 
symptoms, secondary cognitive impairment, raised 
serum prolactin, and other untoward effects and are, 
consequently, currently infrequently prescribed. 

An initial meta-analysis found that clozapine was 
superior to olanzapine in TRS; however, the advantage 
was evident for positive and negative symptoms but not 
for overall symptoms.16 Two subsequent network meta- 
analyses of clozapine vs SGAs found that clozapine did not 
head rankings for overall symptoms, positive symptoms, 
or negative symptoms and that, in pairwise analyses, 
there was little difference between clozapine and 
olanzapine and between clozapine and risperidone for 
overall symptoms, positive symptoms, and negative 
symptoms.23,24 The most recent study, an IPD-MA27 also 
found that clozapine was no better than comparator 
SGAs, considered singly or together, for overall 

Table 2. 
Clozapine vs Comparator Antipsychotics for 
Treatment-Resistant Schizophrenia: Samara 
et al23,a 

1. In the network meta-analysis, the order of ranking for reduction in overall 
symptoms of schizophrenia, listed from highest to lowest, was olanzapine, 
ziprasidone, clozapine, chlorpromazine, risperidone, quetiapine, haloperidol, 
fluphenazine, and sertindole. 

2. In the network meta-analysis, whereas olanzapine was statistically significantly 
superior to quetiapine, haloperidol, and sertindole, clozapine was superior to 
only haloperidol and sertindole. 

3. In the network meta-analysis, clozapine placed second for reduction in positive 
symptoms and for response rates; risperidone topped the rankings for both of 
these secondary outcomes. Olanzapine topped the rankings for reduction in 
negative symptoms; clozapine placed fifth. 

4. In pairwise meta-analyses for reduction in overall symptoms of schizophrenia, 
there was negligible difference between clozapine and olanzapine (SMD, 0.09; 
95% CI, −0.12 to 0.28) and between clozapine and risperidone (SMD, −0.04; 95% 
CI, −0.25 to 0.18). 

aFindings from the network meta-analysis by Samara et al.23 

Abbreviations: CI = confidence interval, SMD = standardized mean difference. 

Table 3. 
Clozapine vs Comparator Antipsychotics for 
Treatment-Resistant Schizophrenia: Dong et al24,a 

1. In the network meta-analysis, the order of ranking for reduction in 
overall symptoms of schizophrenia, listed from highest to lowest, was 
levomepromazine, amisulpride, clozapine, olanzapine, zotepine, risperidone, 
ziprasidone, haloperidol, fluphenazine, chlorpromazine, quetiapine, and 
sertindole. Levomepromazine and amisulpride were both poorly connected in 
the network; this placed clozapine as the de facto highest-ranked antipsychotic. 

2. In pairwise meta-analyses of overall symptom ratings, clozapine was superior to 
first-generation antipsychotics (SMD, 0.43; 95% CI, 0.16–0.70) but not second- 
generation antipsychotics (SMD, 0.06; 95% CI, −0.08 to 0.19). 

3. In pairwise meta-analyses of overall symptom ratings, there was negligible 
difference between clozapine and olanzapine (SMD, −0.01; 95% CI, −0.21 to 0.19) 
and between clozapine and risperidone (SMD, −0.08; 95% CI, −0.30 to 0.15). 

4. In pairwise meta-analyses of overall symptom ratings, clozapine was significantly 
better than only chlorpromazine and quetiapine, and olanzapine was better than 
only haloperidol. There were no other statistically significant pairwise 
differences. 

5. The findings were much the same for analyses of positive and negative symptom 
scores. 

aFindings from the network meta-analysis by Dong et al.24 

Abbreviations: CI = confidence interval, SMD = standardized mean difference. 

Posting of this PDF is not permitted. | For reprints or permissions, contact 
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc. 

4 J Clin Psychiatry 86:3, September 2025 | Psychiatrist.com 

Chittaranjan Andrade 

mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com


symptoms, positive symptoms, and negative symptoms, 
in the short term, intermediate term, and long term. 

Olanzapine and risperidone are the mostly 
commonly prescribed among oral antipsychotics, and 
these were the antipsychotics for which the largest 
number of RCTs were available. So, the clozapine- 
olanzapine and the clozapine-risperidone comparisons 
are of especial interest. In this context, the consistency 
in findings for these comparisons across the recent 
meta-analyses23,24,27 was not due to each meta-analysis 
examining the same studies; while there was certainly 

much overlap across meta-analyses, the overlap was 
not substantial. 

Appraisal of the Recent Meta-Analyses 
The evidence from meta-analyses during the past 

10 years, presented in this article, flies in the face of clinical 
experience and treatment guideline recommendations. 
Clozapine was the revolution in the treatment of 
schizophrenia; so, why don’t the meta-analyses support its 
primacy for TRS, the indication that brought the drug 
back into mainstream psychopharmacology? This section 
considers possible explanations in what is admittedly an 
effort in apologetics. 

First, many of the RCTs in the meta-analyses 
were industry-sponsored. This is problematic 
because sponsored trial designs commonly contain 
characteristics that are intended to promote the 
sponsor’s interests, and because trial findings that do not 
support the sponsor’s interests may remain unpublished. 
In their meta-analysis, Siskind et al17 observed that 
pharmaceutical funding of comparator drugs appeared to 
disfavor clozapine. However, whereas 12 of the 19 RCTs 
in the IPD-MA by Schneider-Thoma et al27 were 
sponsored, a sensitivity analysis conducted in studies 
without pharmaceutical industry support did not 
uncover an advantage for clozapine; a limitation of this 
analysis is that it included only 276 subjects. In contrast, 
and of critical importance, in the most recent network 
meta-analysis,24 when studies from the manufacturer of 
olanzapine were excluded, clozapine was significantly 
better than olanzapine in the network meta-analysis 
(SMD, −0.36; 95% CI, −0.67 to −0.04) and near- 
significantly better in the pairwise meta-analysis 
(SMD, −0.43; 95% CI, −0.88 to 0.01). The findings 
for clozapine changed little when studies from the 
manufacturer of clozapine were excluded.24 

Second, there are many pathways to clinical 
improvement beyond the pharmacological effect and the 
placebo effect,29 and these pathways are magnified in 
clinical trials, narrowing drug vs placebo differences; 
these pathways, and statistical noise in multicenter 
trials,30 may therefore explain why it is so hard for 
new treatments to outperform placebo. In such 
circumstances, it could be even harder to find one active 
drug superior to other active drugs, as with clozapine vs 
other SGAs. However, this argument does not carry 
weight in meta-analysis because if a small advantage 
exists, it should be detectable when studies are pooled 
and statistical power increases. So, the consistent failure 
to identify an advantage for clozapine in meta-analysis 
suggests that the posited advantage may not exist. 

Third, meta-analysis does not provide as definitive an 
answer to a research question as readers may expect.31 In 
the meta-analyses that compared clozapine with other 
antipsychotics, study factors and meta-analysis factors 
could both have influenced results. Study factors include 

Table 4. 
Clozapine vs Comparator Second-Generation 
Antipsychotics for Treatment-Resistant 
Schizophrenia: Schneider-Thoma et al27,a 

1a. There was no significant difference between comparator SGAs and clozapine for 
improvement in PANSS total scores at 6–8 weeks (MD, −0.64; 95% CrI, −3.97 to 
2.63). 

1b. There was no significant difference when olanzapine, risperidone, zotepine, 
and clinician’s choice SGA were individually compared with clozapine (MD 
range, −1.82 to 0.59). 

2a. There was no significant difference between comparator SGAs and clozapine for 
improvement in PANSS total scores at 12–15 weeks (MD, 0.04; 95% 
CrI, −2.06 to 2.07). 

2b. There was no significant difference between comparator SGAs and clozapine 
for improvement in PANSS total scores at 24–30 weeks (MD, 0.23; 95% 
CrI, −3.22 to 3.65). 

3a. At 6–8 weeks, improvement in PANSS total scores was significantly more likely 
in patients with shorter duration of illness and with greater baseline PANSS total 
score. 

3b. Duration of illness, baseline PANSS total score, and female sex did not influence 
the difference in improvement between comparator SGAs and clozapine. 

4a. There was no significant difference between comparator SGAs and clozapine for 
improvement in BPRS positive scores at 6–8 weeks (MD, 0.47; 95% 
CrI, −0.53 to 1.44). 

4b. There was no significant difference between comparator SGAs and clozapine for 
improvement in BPRS negative scores at 6–8 weeks (MD, −0.08; 95% 
CrI, −0.72 to 0.56). 

4c. These findings held true in comparisons of clozapine with individual SGAs, as 
well. 

5. At 6–8 weeks, there was no significant difference between comparator SGAs and 
clozapine for the proportion of patients with at least a minimal response. 

6. At 6–8 weeks, there was no significant difference between comparator SGAs and 
clozapine for the proportion of patients who dropped out for any reason. 

7. The findings at 6–8 weeks were consistent in analyses conducted specifically in 
double-blind studies, studies of treatment-resistant patients (ie, excluding 
treatment-intolerant patients), studies not at high risk of bias, studies that allowed 
high doses of clozapine, and studies without pharmaceutical industry 
sponsorship. 

8a. In conventional meta-analysis for the overall symptoms outcome in the 7 studies 
for which individual participant data were unavailable, clozapine was superior to 
comparator SGAs (SMD, 0.24; 95% CI, 0.04–0.43). 

8b. In conventional meta-analysis for the overall symptoms outcome in the 
12 studies for which individual participant data were available, clozapine was 
not significantly superior to comparator SGAs (SMD, 0.09; 95% CI, −0.04 to 0.22). 

8c. When the data for the 19 studies were pooled using conventional meta-analysis, 
clozapine was superior to comparator SGAs, but the effect size was very small 
(SMD, 0.14; 95% CI, 0.03–0.25). 

aFindings from the individual participant data meta-analysis by Schenider-Thoma 
et al.27 

Abbreviations: BPRS = Brief Psychiatric Rating Scale, CrI = credible interval, 
MD = mean difference, PANSS = Positive and Negative Syndrome Scale, 
SGA = second-generation antipsychotic, SMD = standardized mean difference. 
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how TRS was defined (narrow or broad criteria), 
blinding protocols (single-blind, double-blind, or not 
blinded), drug dosing protocols (fixed or flexible dosing, 
optimal or suboptimal dosing), how treatment response 
was defined, what the study duration was (short- or 
long-term), etc. Meta-analysis factors include how studies 
were chosen for inclusion, what outcomes and the 
measurement thereof were selected for analysis, what 
time point was selected for examination of the outcomes 
of interest, whether endpoint scores or change scores 
were examined, whether mean difference or SMD was 
examined, and other statistical methods. Some of these 
factors could have narrowed differences between 
clozapine and comparator drugs; others could have 
introduced heterogeneity and statistical noise. However, 
most of the meta-analyses included sensitivity analyses, 
and the sensitivity analyses broadly supported the 
findings of the main analyses. The only exception is that 
when studies from the manufacturer of olanzapine were 
excluded, an advantage for clozapine emerged. 

Adverse Effects of Clozapine 
As a reminder to readers, all treatment decisions in 

medicine involve risk-benefit analyses. Therefore, 
whether or not clozapine should be the go-to 
antipsychotic for TRS should be based not only on its 
efficacy profile but also on its adverse effect profile. 
Clozapine has many adverse effects. It is associated with 
rare but potentially serious adverse effects, such as 
myocarditis, seizures, ileus, and agranulocytosis, and with 
common and inconveniencing as well as common and 
problematic adverse effects, such as sialorrhea, excessive 
sleep, constipation, and the metabolic syndrome, and 
consequences and complications thereof.32 On the 
positive side, clozapine is not associated with 
extrapyramidal syndromes or with raised serum prolactin. 

Verdict 
At the risk of oversimplification, the issue comes 

down to whether to accept the consistent findings in the 
recent meta-analyses that clozapine is no better than 
other SGAs for TRS, or assert that clozapine is superior 
to SGAs with its superiority masked (in the meta- 
analyses) by industry-sponsored studies. The latter 
choice assumes that industry-sponsored studies are 
automatically untrustworthy. Because there is uncertainty 
around such an assumption, the verdict must be that … 
the jury is out. Therefore, the clinician, patient, and 
caregivers must, in a shared decision-making process, 
choose between another SGA trial and going directly to 
clozapine. This choice should include a consideration of 
the adverse effect profile of the drugs. 

Suggestions 
Olanzapine and risperidone are among the most 

commonly prescribed oral SGAs, and both drugs were 

among the top-ranked antipsychotics in the network 
meta-analyses23,24; in efficacy, clozapine differed 
negligibly from each. Moving directly to clozapine may be 
justified if the patient with TRS has already had trials of 
olanzapine and risperidone that were adequate in dose 
and duration, and/or if the illness or any aspect thereof is 
so severe as to make clozapine desirable as a matter of 
immediate need. 

If the patient has been ill for long and is willing to 
postpone trying clozapine, an adequate trial of olanzapine 
or risperidone may be recommended, whichever has not 
been already adequately trialed. The trial should be at 
least 6–8 weeks long, and perhaps even up to 3 months in 
duration, going by what was done in many of the RCTs 
populating the meta-analyses discussed in this article. 
Between olanzapine and risperidone, the former may 
be preferred, based on the advantage for olanzapine 
in the network meta-analyses. It could also be worth 
considering a long-acting injectable antipsychotic if only 
because these are generally associated with better 
outcomes than oral antipsychotics.33,34 

The shared decision-making process should also 
consider that whatever works is likely to be continued for 
years and perhaps a lifetime. The long-term adverse 
effect profiles of different drugs merit attention during 
such discussions. Also worth considering is that, at least 
in observational studies, treatment with clozapine is 
associated with consistently reported advantages. For 
example, a meta-analysis found that, relative to other 
SGAs, clozapine was associated with lower risk of 
hospitalization (19 studies; pooled N, 49,453; RR, 0.82; 
95% CI, 0.73–0.92) and all-cause discontinuation 
(16 studies; pooled N, 56,368; RR, 0.73; 95% CI, 
0.64–0.84).35 Data from Finland (hazard ratio [HR], 
0.64; 95% CI, 0.49–0.84) and Sweden (HR, 0.66; 
95% CI, 0.43–0.99) showed that clozapine was the 
only antipsychotic associated with a reduced risk of 
attempted or completed suicide.36 In a meta-analysis with 
data from 4 studies, patients continuing on clozapine 
were at lower risk of mortality than those on other 
antipsychotics (RR, 0.56; 95% CI, 0.36–0.85).37 

Parting Notes 
Some authors argue for the early introduction of 

clozapine to improve outcomes in schizophrenia. For 
example, in a systematic review and network meta- 
analysis of RCTs of 32 oral antipsychotics used to 
treat acute psychosis in adults with multiepisode 
schizophrenia, among 402 relevant studies (pooled 
N = 53,463), clozapine had the largest effect size for 
reduction in overall symptoms and negative symptoms 
and the second largest effect size for reduction in 
positive symptoms and depressive symptoms.38 

Delay in initiating clozapine is common; one study 
found that patients were started on clozapine after a 
median of 6 failed trials.39 Delay in initiating clozapine, 

Posting of this PDF is not permitted. | For reprints or permissions, contact 
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc. 

6 J Clin Psychiatry 86:3, September 2025 | Psychiatrist.com 

Chittaranjan Andrade 

mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com


including after recognition of treatment resistance, has 
been associated with poorer response to clozapine.40,41 

However, in at least some patients, late introduction of 
clozapine may merely be a marker for worse prognosis, 
with no assurance that earlier introduction of clozapine 
would have improved outcomes. 

Clozapine is not a magic bullet for every patient with 
TRS. In a meta-analysis of 77 studies of assorted design, 
the median response rate was 50% (39 studies) for 
clozapine monotherapy; this was higher than the median 
response rate to all other antipsychotics, considered 
individually. The median response rate was 25% 
(20 studies) with typical antipsychotics, and 42% 
(36 studies) with nonclozapine atypical antipsychotics.42 

Readers may note that these medians were medians of 
studies and not medians of pooled samples; so, the 
medians need to be interpreted with caution. 

The response rate is expectedly lower with extreme 
treatment resistance. In the Kane et al13 RCT, which 
required at least 3 historical and 1 prospective failed 
antipsychotic trials, although clozapine was superior to 
chlorpromazine, the response rate to clozapine was a 
mere 30%; and this [response rate], with the threshold 
set at a low of 20% reduction in clinical ratings. Patients 
who continue to remain symptomatic after treatment with 
clozapine may benefit from augmentation strategies; 
these include psychopharmacological agents and 
electroconvulsive therapy, and the choice will depend on 
what the target symptoms are.43 
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