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Abstract: 

Introduction: Efficacy of clozapine was found superior to other conventional antipsychotic medications in 

treatment of schizophrenic patients, however many patients were found resistant to clozapine. In this review we 

aimed to review the evidence that supports use of clozapine as a monotherapy for treatment of schizophrenic 

patients. 

Methods: A web-based search was implemented in MEDLINE database to find clinical trials conducted in 

human and written in English language. Excluded studies were trials assessed the effect of clozapine on levels 

of laboratory parameters, trials used augmentation pharmacological strategies, trials used adjunctive therapy, 

trials assessed only discontinuation rate, or dose titration. Further exclusion was made based on full text 

reading and many studies were excluded. 

Results: The search resulted in 238 articles, of which only 26 articles found related to the review topic in the 

primary screening step. In the secondary screening, after full text retrieval, 10 studies were excluded. The 

included studies in this review were 16 clinical trials which fulfilled the inclusion and exclusion criteria. The 

efficacy of clozapine in treatment of schizophrenic patients was higher than any comparison medication in the 

majority of the included studies. 

Conclusion: This review supported the evidence of using clozapine in treatment-resistance patients either in 

adults or children schizophrenic patients, particularly when small doses were used. 
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INTRODUCTION: 

Schizophrenia is a condition of heterogenous 

manifestations differs from patient to patient with 

various symptoms and outcomes [1]. It begins 

usually before 25 years old and affects about 1% of 

the entire population with equal gender 

distribution, however younger males and older 

females are affected more than older males and 

younger females, respectively. Schizophrenia 

characterized by different subsyndromes of 

delusions, hallucination and bizarre behavior [2]. 

There is no a definite treatment of schizophrenia 

and it mainly depends on a combination of 

pharmacological and psychological approaches. 

Medications used in treatment of schizophrenia are 

usually associated with adverse effects such as 

weight gain and xerostomia [3]. Despite 

antipsychotic medications are effective against 

most schizophrenic patients, about a fifth of 

patients don not respond to the treatment. These 

medication-resistant patients are a public health 

challenge characterized by severe symptoms and 

expanded duration of hospital care. Several second-

generation medications have been developed and 

tested in order to improve response and reduce 

discontinuation [4]. Efficacy of clozapine was 

found superior to other conventional antipsychotic 

medications in treatment of schizophrenic patients, 

however many patients were found resistant to 

clozapine [5]. Different strategies have been used 

to manage these extra-resistant patients included 

augmentation pharmacotherapy, transcranial 

magnetic activation, and electrical convulsive 

treatment [6,7]. In this review we aimed to review 

the evidence that supports use of clozapine as a 

monotherapy for treatment of schizophrenic 

patients. 

 

METHODS: 

A web-based search was implemented 21/11/2018 

through MEDLINE database using keywords 

[clozapine AND schizophren* And (effectiveness 

OR efficacy)] to identify relevant studied. The 

resultant studies were filtered according to the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

inclusion and exclusion criteria. Inclusion criteria 

were clinical trials conducted in human and written 

in English language. Excluded studies were trials 

assessed the effect of clozapine on levels of 

laboratory parameters such as plasma cortisol, 

orexin, and insulin. Additionally, trials used 

augmentation pharmacological strategies and trials 

used adjunctive therapy to clozapine such as 

reboxetine, ziprasidone aripiprazole, haloperidol 

duloxetine lithium, sulpiride or minocycline were 

excluded. Trials assessed only discontinuation rate 

or dose titration were also excluded. Furthermore, 

studies aimed to evaluate cost effectiveness, to 

assess the tolerability or treatment of clozapine side 

effects such as hypersalivation were excluded. At 

the next step, the full texts were retrieved for the 

eligible studies. Further exclusion was made based 

on full text reading and many studies were 

excluded (Figure 1). The data were extracted from 

the included studies into the tables summarized the 

characteristics of the included studies, properties of 

schizophrenic patients, regime of medications 

including comparison medication if present, and the 

efficacy of the clozapine.  

 

Foot note: PANSS = Positive and Negative 

Syndrome Scale,  

Note: NDMC = N-desmethylclozapine; CGI = 

Clinical Global Impressions; CGAS = Children_s 

Global Assessment Scale; BPRS = Brief 

Psychiatric Rating Scale; SAPS = Scale for the 

Assessment of Positive Symptoms; SANS = Scale 

for the Assessment of Negative Symptoms. 
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Figure (1): Flow diagram of the included studies in the systematic review 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Relevant articles 

identified (n = 238) Excluded Articles by screening the title and abstract (n = 212): 

-Trials only assessed the effect of clozapine on levels of laboratory parameters 

such as plasma cortisol, orexin, and insulin (n=15) 

-Trials used augmentation strategies (n=18) 
-Trials used adjunctive therapy to clozapine such as reboxetine, ziprasidone 

aripiprazole, haloperidol duloxetine lithium, or minocycline were excluded (n-14) 

-Trials assessed only response or discontinuation rate or dose assessment were 
also excluded (n=7) 

-Other studies aimed to evaluate cost effectiveness, to assess the tolerability or 

treatment of clozapine side effects such as hypersalivation (n=27) 

-Irrelevant studies (n= 131) 

Articles for which full text 

retrieved (n = 26) 

Articles excluded (n = 10): 

Cross sectional analysis of hospital data 

(n=1) 

• Trials assessed mainly cost effectiveness 

(n=1)  

• Studies assess the efficacy of clozapine 

on aggressive behavior (n =4) 

• Titration study (n=1) 

• Cohort study (n=3) 
Articles included in the 

review (n = 16) 
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RESULTS: 

The search resulted in 238 articles, of which only 

26 articles found related to the review topic in the 

primary screening step. In the secondary screening, 

after full text retrieval, 10 studies were excluded 

due to reasons demonstrated in figure 1. The 

included studies in this review were 16 clinical 

trials which fulfilled the inclusion and exclusion 

criteria. The sample size recruited in the included 

studies ranged from 25 schizophrenic children in 

Shaw et al.  [8] to 325 participants in a study of 

Ravanic et al.  [9]. The recruited patients were 

adults in the majority of the included studies ranged 

from 24.5±5.2 [10] to 47.6±2.5 [11], while only 

three studies recruited children patients [8,12,13] . 

Two studies conducted among patients who 

treatment-naïve (first episode treatment)  [10,14], 

while many of included studies were carried out in 

patients with treatment-resistant schizophrenia 

[8,11,13,15-19]. Several included studies flexible 

doses of clozapine as intervention which changes 

according to clinical requirement [8-10,13,15,20]. 

However, other studies used mean daily dose of 

300 mg [11,12,19,21] or 500 mg [16,17]. The 

duration of clozapine treatment differed among 

included studies, many studies evaluated the 

efficacy after several weeks (few months) 3 -29 

weeks [5,11,13,15-19,21,22], other studies had 

long follow-up periods (1-5 years) [9,10,14,20]. 

Moreover, two studies did initial assessment of 

clozapine efficacy after several weeks and then 

follow the patients for many years [8,12]. The 

medications used as a comparison to clozapine 

were olanzapine [5,8,13,16,18,19], risperidone 

[10,18,21,22], chlorpromazine [9,14,20], 

haloperidol [9,17,18,21], ziprasidone [15], and 

quetiapine [19], while two included studies had no 

comparison [11,12]. The most prevalent method 

used to assess the medication efficacy among 

included studies was PANSS [5,8-11,14-

16,18,19,21], however mostly a combination of 

many assessment methods such as  BPRS, CGI, 

SAPS, and SANS were used in many studies.  

Regarding the main outcome of the included 

studies, the efficacy of clozapine in treatment of 

schizophrenic patients, the results showed higher 

efficacy than any comparison medications in the 

majority of the studies [8-13,17-19,21,22]. Other 

studies found no significant differences 

[5,14,16,18,20] and a study conducted by Sacchetti 

et al.[15] reported lower efficacy of clozapine in 

comparison to ziprasidone. 

 

 

 

 

DISCUSSION: 

This review included studies evaluated the efficacy 

of clozapine on naïve-treatment and treatment 

resistant schizophrenic patients in the absence of 

other strategies such as pharmacological 

augmentation, adjunctive treatment, transcranial 

magnetic activation, or electrical convulsive 

treatment. The findings of this review showed that 

clozapine, even when used alone, had a significant 

efficacy on schizophrenic patients.  

The findings showed that when the clozapine used 

in children or adolescents, it showed a superior 

efficacy than olanzapine [8,12,13]. Both 

medications were associated with side effects such 

as weight gain and metabolic abnormalities. Two 

studies used clozapine in treatment-naive adult 

patients [10,14], one of them found slightly higher 

efficacy of clozapine than risperidone mainly 

attributed to the patient adherence [10], while other 

study found comparable efficacy of clozapine and  

chlorpromazine [14]. Thus, evidence of using 

clozapine in treatment-naïve patients was not 

robust. However, the efficacy of clozapine in 

treatment-resistant patients showed more consistent 

results with five studies out of seven studies 

reported better efficacy of clozapine than that of 

other antipsychotic medications [8,11,13,17,18]. 

All studies administered a small doses of clozapine 

(about 300 mg)  found higher efficacy of clozapine 

[11,12,19,21]. This can be explained by low 

adverse effects that usually associated with small 

doses of clozapine which resulted in higher 

adherence rate and better outcomes of the 

treatment. Additionally, four studies followed the 

patients for long periods with two studies found 

comparable or lower efficacy of clozapine [14,20]. 

As the duration of treatment increased the 

discontinuation rate will be higher and that affected 

efficacy of clozapine. The interesting finding is the 

superior efficacy and the higher tolerability of 

ziprasidone than that of clozapine in a clinical trial 

of 147 treatment-refractory patients conducted by 

Sacchetti et al. [15]. This medication needs more 

investigations to support the evidence of its higher 

efficacy over clozapine in long follow up periods. 

 

CONCLUSION: 

This review supported the evidence of using 

clozapine in treatment-resistance patients either in 

adults or children schizophrenic patients, 

particularly when small doses were used. The 

ziprasidone is a promising drug which needs more 

studies to evaluate its efficacy and tolerability in 

the treatment of schizophrenic patients. 
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Table (1): The findings of the included studies regarding efficacy of the clozapine in comparison to other antipsychotic agents 

Study Sample size 

Patient 

age 

mean 

(SD) 

Population 

characteristics 

Intervention 

Type and doses 

Duratio

n of 

treatme

nt 

Method of 

outcome 

assessment 

Comparison 

(if any) 
Conclusion 

[10] 

30 

participants 

(15 in 

clozapine 

group and 15 

in 

risperidone 

group) 

Clozapin

e = 24.5 

(5.2) 

Risperid

one= 

24.4 

(5.3) 

 

Patient first-

episode treatment-

naïve patients with 

schizophrenia 

schizophrenia or 

schizophreniform 

disorder (according 

to DSM-IV 

criteria) in the 

absence of other 

drugs or other 

psychiatric 

disorder 

The dosage was 

prescribed 

according 

to the patient's 

situation as usual 

in clinical practice 

e (started at 

12.5 mg a day, 

maximum dosage 

of 900 for 

clozapine) 

1 year PANSS 

The dosage 

was 

prescribed 

according 

to the patient's 

situation 

started at 

2 mg, 

maximum 

dosage of 10 

for 

risperidone 

Clozapine may 

have a slightly superior efficacy in the 

initial year of treatment, and this can 

be explained for the most part by 

greater adherence to this treatment. 

[11] 

38 patients 

(5 patients 

discontinued 

and 33 

completed 

the trial) 

47.6 

(2.5) 

Patients were 

diagnosed 

according to DSM-

IV criteria with 

treatment-resistant 

schizophrenia, and 

never had Global 

Assessment of 

Functioning (GAF) 

>41 

The mean 

clozapine dose at 

12 weeks was 328 

(136) mg/day 

range: 75–600 

mg/day 

3 weeks PANSS Not applicable 

Significant improvements occurred in 

all PANSS scores by week 4, 

the first post-baseline 

psychopathology rating. Altogether, 

50.0% of patients showed 20% 

reduction in 

PANSS total score, 20.6% had ≥30% 

reduction and 14.7% had >40% 

reduction 
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[21] 

51 patients 

were 

randomly 

allocated 

into 3 groups 

(17 patients 

per group) 

 

Clozapin

e group= 

37.1 

(9.4), 

haloperid

ol 

group= 

33 

(10.1), 

risperido

ne 

group= 

32 (5.8) 

Chronic 

schizophrenic 

patients with active 

phase of illness, 

and met DSM-IV-

TR criteria 

Clozapine (300 

mg/day). 
8 weeks PANSS 

Comparison 

to two groups: 

risperidone (6 

mg/day) or 

haloperidol 15 

mg/day 

At week 8, a significant difference 

between clozapine group and each of 

risperidone and haloperidol 

[14] 

160 patinets 

clozapine 

(n = 80) and 

chlorpromazi

ne (n = 80) 

28.7 

(6.9) 

Patients with 

treatment-naive, 

first episode 

schizophrenia or 

schizophreniform 

disorder according 

to  Chinese version 

of the 

Structured Clinical 

Interview for 

DSM–IVAxis I 

disorders 

Clozapine 2 years 

Chinese 

versions of 

the BPRS, 

PANSS,  

CGI, and 

GAF 

Chlorpromazi

ne 

The results support the comparability 

in effectiveness 

between clozapine but with slightly 

greater 

tolerability of clozapine and 

chlorpromazine in the treatment of 

first-episode 

psychosis. 
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[15] 

147 patients 

(73 in 

ziprasidone 

group and 74 

in clozapine 

group) and 

45 

completed 

the trial in 

each group 

Ziprasido

ne 

group= 

41.6 

(10.2) 

 

Clozapin

e group= 

38 (11.2) 

Patients with 

treatment-

refractory 

schizophrenia. 

Patients had a 

DSM-IV diagnosis 

of schizophrenia, a 

history of 

resistance and/or 

intolerance to 

at least three acute 

cycles with 

different 

antipsychotics 

given at 

therapeutic doses 

Clozapine 

was initiated at 

25mg/day, titrated 

to 300 mg/day over 

10 days 

and maintained at 

this dose for 

1week; thereafter, 

patients were 

flexibly dosed 

(250–600 mg/day) 

18 weeks PANSS 

Ziprasidone 

was initiated 

at 80mg/day 

(dosed b.i.d.) 

for the first 

3days and 

flexibly dosed 

(80–

160mg/day) 

thereafter 

 

Ziprasidone but not clozapine showed 

a significant reduction of SAS and 

AIMS scores. Moreover, when 

compared with clozapine, 

ziprasidone also had a more favorable 

metabolic profile, 

[9] 

325 patients 

randomized 

into groups 

of 

clozapine 

(n=115) 

haloperidol 

(105), 

chlorpromazi

ne (n=105) 

34.8 

Patients with 

chronic 

schizophrenia 

established by 

DSM-IV criteria 

and excluding 

treatment naive 

schizophrenics. 

clozapine (n=115, 

75–600 mg) 
5 years 

GWB, 

PANSS, and 

CGI 

Haloperidol 

(dose range 

2–15 mg) 

 

Chlorpromazi

ne (100–400 

mg) 

The statistically significant 

differences in all psychometric scores 

was found, for both schizophrenic 

syndromes, favoring clozapine 



IAJPS 2019, 06 (01), 760-772            Asmaa Mesfer Alshehri et al             ISSN 2349-7750 
 

 

 

w w w . i a j p s . c o m 

 

Page 767 

[12] 

54 children 

and 

adolescents 

participated 

in double-

blind (n = 

22) or open-

label (n = 

32) 

clozapine 

trials 

13.5 

(2.5) at 

6-week 

assessme

nt 

Children and 

adolescents 

who met DSM-III-

R/DSM-IV criteria 

for schizophrenia 

with onset 

of psychosis before 

their 13th birthday 

were recruited 

Clozapine dose, 

mg 298.2  (144.8) 

at 6th weeks initial 

assessment and 

then 360.3 ( 96.9) 

for follow up p 

eriod 

Clinical 

evaluatio

ns 

took 

place at 

baseline, 

week 6 

on 

clozapine

, and at 

2- to 6-

year 

follow-

up. 

NDMC, 

CGI, CGAS, 

BPRS 

SAPS, and 

SANS 

Not applicable 

Clozapine is effective in treatment-

resistant COS at 6 

weeks. The long-term outcome of 

treatment-resistant children with COS 

seems to be best 

predicted by the improvement seen at 

6 weeks and the 

majority of improvement occurring by 

week 6 of 

treatment. 

[8] 

25 patients 

Clozapine 

Group 

(n = 12) 

Olanzapine 

Group 

(n = 13) 

Clozapin

e 

group=1

1.7 (2.3), 

olanzapi

ne 

group= 

12.8 

(2.4) 

Children meeting 

unmodified DSM-

IV criteria 

for schizophrenia, 

and resistant to 

treatment with 

at least 2 

antipsychotics. 

On the first night, 

children were 

given 5mg of 

clozapine. 

Further increases 

were guided by 

clinical judgment 

to a maximum 

900 mg of 

clozapine 

Double-

blind 

randomiz

ed 8-

week 

controlle

d 

trial, 

with a 2-

year 

open-

label 

follow-

up. 

CGI and 

PANSS 

 

On the first 

night, children 

were given 

5mg 

of the 

olanzapine 

dose was 

increased 

guided by 

clinical 

judgment to a 

maximum of 

20 mg of 

Clozapine was associated with a 

significant reduction 

in all outcome measures, whereas 

olanzapine 

showed a less consistent profile of 

clinical improvement. 

While there were moderate to large 

differential treatment 

effects in favor of clozapine, these 

reached significance 

only in the alleviation of negative 

symptoms from 

an antipsychotic-free baseline. 

 

[13] 

39 patients 

Clozapine 

(n = 18) 

Olanzapine 

(n =21) 

Age 

range 

(10–18) 

 

Children, ages 10–

18 years, who met 

DSM-IV criteria 

for schizophrenia 

and who were 

resistant or 

intolerant to at 

least two 

antipsychotic drugs 

Flexibly dosed 

treatment with 

clozapine 

 

12 weeks 

of 

double-

blind 

BPRS and 

CGI 

Olanzapine 

High-dose 

(up to 30 

mg/day) 

Clozapine was superior to olanzapine 

in terms of reduction of the psychosis 

cluster scores and negative symptoms 

from baseline to end 

point. However, both treatments were 

associated with significant weight-

gain and related metabolic 

abnormalities. 
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[19] 

99 

clozapine 

(N=49), 

olanzapine 

[N=19], 

quetiapine 

[N=15], or 

risperidone 

[N=16]) 

39.7 

(10.4) 

Patients who 

discontinued 

treatment with 

olanzapine, 

quetiapine, 

risperidone, or 

ziprasidone in 

phase 1 or 1B of 

the trials, primarily 

because 

of inadequate 

efficacy. 

Modal dose of 

clozapine was 

332.1 (156.9) 

12 weeks PANSS 

Modal dose of 

olanzapine = 

23.4 (7.9) and 

Quetiapine = 

642.9 (195.0) 

Clozapine was more effective than 

switching 

to another newer atypical 

antipsychotic. 

Safety monitoring is necessary to 

detect and manage clozapine’s serious 

side effects. 

[17] 

71 patients 

Clozapine 

(n=37) and 

haloperidol 

(n=34) 

Clozapin

e = 41 

(10) , and 

haloperid

ol= 40 

(8) 

Patients met DSM-

III-R18 diagnosis 

of schizophrenia or 

schizoaffective 

disorder with 

moderately 

refractory 

schizophrenia 

Clozapine (target 

dosage, 500 mg/d) 
29 weeks 

BPRS, 

SANS, and 

CGI 

Haloperidol 

(target 

dosage, 10 

mg/d) 

A higher proportion of clozapine-

treated subjects met an a priori 

criterion of improvement compared 

with haloperidol. A greater 

improvement was seen in symptoms 

of psychosis, hostile-suspiciousness, 

anxiety-depression, thought 

disturbance, and total score measured 

on the Brief Psychiatric Rating Scale. 

[18] 

157 patients 

clozapine 

(N=40), 

olanzapine 

(N=39), 

risperidone 

(N=41), 

or 

haloperidol 

(N=37). 

40.8 

(9.2) 

Patients were 

required to have a 

diagnosis 

of DSM-IV 

chronic 

schizophrenia or 

schizoaffective 

disorder and 

suboptimal 

response to 

previous treatment. 

Clozapine 

 

14 

weeks 

(an 8-

week 

escalatio

n and 

fixed 

dose 

period 

followed 

by a 6-

week 

variable- 

dose 

period). 

PANSS 

Olanzapine, 

risperidone, or 

haloperidol 

Clozapine 

and olanzapine have similar general 

antipsychotic efficacy and that 

risperidone 

may be somewhat less effective. 

Clozapine was the most effective 

treatment 

for negative symptoms. However, 

the differences among treatments were 

small. 
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[16] 

177 patients 

olanzapine n 

= 75) or 

clozapine (n 

= 72) 

37.6 

Patients met the 

DSM-IV criteria 

for schizophrenia 

who failed to 

respond adequately 

to antipsychotic 

medication or 

who experienced 

intolerable adverse 

effects associated 

with the 

medication 

clozapine (100–

500 mg/day, n = 

72) 

18 weeks 
PANSS and 

CGI-S 

olanzapine 

(5–25 mg/day, 

n = 75) 

Olanzapine 

demonstrated similar efficacy to 

clozapine in patients who had failed 

previous treatment because of lack of 

efficacy (treatment resistance) or 

intolerable side effects (treatment 

intolerance). Olanzapine therefore 

presents a safe alternative in the 

treatment of refractory schizophrenia 

[20] 

160 patients 

chlorpromazi

ne 

(n=81) 

Clozapine 

(n=83) 

28.7(6.9) 

Patients met the 

DSM-IV criteria 

for schizophrenia 

Clozapine 

dosages were 

increased using a 

standardized 

regimen 

during the first 28 

days of admission 

(to a maximum of 

400 mg/day 

1 year 

Chinese 

version of 

the 

BPRS, the 

Chinese 

version of 

(SANS), 

(CGI), 

(GAF), and 

(SAESS) 

Chlorpromazi

ne doses were 

increased 

using a 

standardized 

regimen 

during the 

first 28 days 

of admission 

(to a 

maximum of 

600 mg/day of 

) 

No difference in the proportion of 

first-episode patients receiving 

clozapine or chlorpromazine that 

achieved remission. However, first 

episode 

patients receiving chlorpromazine 

remitted significantly faster and 

remained in remission longer than 

subjects receiving clozapine. While 

the chlorpromazine 

group showed significantly less 

symptomatology on some measures 

and fewer side effects at 12 weeks. 
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[22] 

273 patients 

Clozapine 

(n= 126) or 

Risperidone 

(n=130) 

Clozapin

e group= 

37.8 

(10.4) 

 

Risperid

one 

group= 

39.5 

(11.3) 

Patients with 

severe chronic 

schizophrenia who 

met the DSM-IV 

criteria for 

schizophrenia 

Clozapine group 

 
12 weeks 

BPRS and 

CGI 

 

Risperidone 

Clozapine showed superior 

efficacy over risperidone in this 

patient 

population. Both treatments were 

equally 

well tolerated as demonstrated 

through 

their adverse event profiles, although 

as 

expected clozapine was associated 

with a 

lower risk of extrapyramidal 

symptoms 

than risperidone. 

[5] 

180 patients 

(olanzapine: 

n = 90 and 

clozapine: n 

= 90) 

38.6 

(10.6) 

Patients  

who met with a 

clinical diagnosis 

of DSM-IV criteria 

for 

schizophrenia 

Clozapine 18 weeks 

PANSS, 

CGI-S, and 

BPRS 

Olanzapine 

There were no 

statistically significant differences 

between treatment groups on baseline 

efficacy measures, and although the 

PANSS Total scores were numerically 

different, they were 

not statistically significantly different. 

Both 

treatment groups showed significant 

within-group improvement from 

baseline to end point. 

 

PANSS = Positive and Negative Syndrome Scale, NDMC = N-desmethylclozapine; CGI = Clinical Global Impressions; CGAS = Children_s Global Assessment Scale; 

BPRS = Brief Psychiatric Rating Scale; SAPS = Scale for the Assessment of Positive Symptoms; SANS = Scale for the Assessment of Negative Symptoms. 
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