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Abstract

Objective: To investigate epidemiological factors related to treatment-resistant schizophrenia (TRS) in 
Northeast Brazil, a region where data about mental health are still scarce.
Methods: This retrospective cross-sectional study included all patients with schizophrenia currently 
receiving treatment at the outpatient psychiatric clinic of a tertiary hospital in Northeast Brazil. They were 
divided into TRS and treatment-responsive groups, and epidemiological characteristics of both groups 
were compared. A logistic regression model investigated factors related to treatment resistance.
Results: Two hundred and five patients were included, 155 treatment-resistant and 50 treatment-
responsive. The TRS group had higher use of benzodiazepines (36.1 vs. 18%, p = 0.017) and antiepileptics 
(36.8 vs. 8.0%, p < 0.001), antipsychotic polypharmacy (28.6 vs. 8%, p = 0.003) and suicide attempts 
(35.6 vs. 20%, p = 0.04). Age at onset was younger (19.7±7.3 vs. 24.6±8.6 years, p = 0.001) and 
CGI was higher in TRS (3.72±1.00 vs. 3.16±1.00, p = 0.001). In logistic regression, being married 
was a protector (odds ratio [OR] = 0.248, 95% confidence interval [95%CI] 0.091-0.679, p = 0.007) 
and younger age at onset was a predictor (OR = 1.076, 95%CI 1.034-1.120, p < 0.001) of treatment 
resistance.
Conclusion: Early onset of disease was associated with more treatment resistance, while being married 
with less resistance. Clinicians should identify early predictors of resistance in order to reduce unfavorable 
outcomes.
Keywords: Treatment-resistant schizophrenia, clozapine, schizophrenia, psychosis, epidemiology.

Introduction

Schizophrenia usually presents as a chronic, 
severe, and treatable mental disorder, with a worldwide 
prevalence of 0.33 to 0.75%.1 It is characterized by 
a combination of positive, negative, and cognitive 
symptoms, but may also affect several domains 
such as thought processes, social interaction, and 
emotional responsiveness.2 Although antipsychotics 
have been considered the treatment of choice for 

decades, 20-30% of individuals with schizophrenia 
do not exhibit adequate response after first- and 
second-line therapies, being described as having 
treatment-resistant schizophrenia (TRS).3 TRS causes 
significant economic burden for health systems and 
intense suffering for affected individuals and their 
caregivers. Patients with TRS also present elevated 
rates of comorbidities, iatrogenic side effects and 
unemployment. Hospitalization costs of TRS were also 
10-fold higher than those for general schizophrenia in 
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the United States (US) and 60-fold higher than those 
for the general U.S. population.4

The definition of treatment resistance has been 
a matter of discussion and several guidelines have 
used different criteria to establish it, which makes it 
difficult to compare studies and leads to a lack of high-
quality data.3,5 In order to minimize these divergencies, 
a panel of specialists from the Treatment Response 
and Resistance in Psychosis (TRRIP) Working Group 
published a consensus guideline that defines TRS as 
< 20% symptom reduction in at least two prospective 
trials with different antipsychotics at adequate doses 
lasting more than 6 weeks each.6

In the last decades, some studies have investigated 
epidemiological predictors of TRS, and only a few 
reviews have been published about this topic.7-9 
This leaves a gap in scientific knowledge, leading 
to difficult identification of patients at high risk for 
TRS in clinical practice. According to those studies, 
predictors of TRS were: longer duration of untreated 
psychosis (DUP), younger age at disease onset, higher 
severity of negative symptoms, lower education, 
hospital admission at diagnosis, lower premorbid 
functioning, paranoid subtype, substance use, non-
adherence to treatment, and suicide attempts.7-9 It 
is important to identify individuals at high risk for 
TRS, since they manifest more impaired cognitive 
functioning, poorer psychosocial functioning, and, 
if not adequately treated, potentially more severe 
psychopathology.10

Clozapine, an atypical antipsychotic with unique 
pharmacological properties, has been used as standard 
treatment for TRS since Kane et al.11 demonstrated its 
superiority when compared to other antipsychotics. 
Subsequent studies have evidenced its efficacy 
in reducing both positive and negative symptoms 
as well as lowering extrapyramidal syndrome and 
improving cognitive deficits.12,13 In addition, clozapine 
seems to reduce rehospitalization rates, suicide risk 
and mortality in patients with TRS.14,15 Despite that, 
clozapine is licensed in most countries as a third-line 
therapy, reserved for TRS cases, mainly due to its side 
effects, especially agranulocytosis and other blood 
dyscrasias.16

Given the social and economic impact of TRS, it is 
pivotal to describe factors associated with treatment 
resistance in order to identify TRS cases and initiate 
prompt treatment. Therefore, the present study aims 
to compare epidemiological characteristics of TRS and 
treatment-responsive patients, as well as to identify 
factors associated with treatment resistance among 
individuals with schizophrenia receiving treatment at a 
tertiary mental health hospital in Brazil.

Methods

Individuals and study design
This is a retrospective cross-sectional study that 

included all adult patients with schizophrenia admitted 
to the psychiatric outpatient clinic of Hospital de Saúde 
Mental Professor Frota Pinto, in Fortaleza, Brazil, and 
who were currently attending appointments until 
December 31, 2019. The hospital is a psychiatric 
referral center for the entire Northern Region of Brazil, 
being responsible for the care of the most severe 
cases of psychiatric conditions in Ceará, a state with a 
population of about 9 million people. Three independent 
researchers (DSS, DRC, and MDTR) reviewed and 
collected data from the records of all patients who 
were clinically diagnosed with schizophrenia by the 
team of assistant physicians, based on criteria from the 
International Classification of Diseases, 10th revision 
(ICD-10; code F20).

All individuals with ≥ 18 years who attended a 
psychiatry appointment or were submitted to psychiatric 
evaluation in the previous 6 months before data collection 
were included. Patients with diagnoses other than 
schizophrenia (such as schizoaffective disorder, bipolar 
disorder, substance-induced psychosis, or persistent 
delusional disorder), those with evidence of structural 
brain disease, or who suffered previous severe head 
trauma with loss of consciousness, were not included. 
Neither were included patients whose charts were not 
proper for reading, whose data were not reliable, or 
patients described as having had comorbid intellectual 
deficit prior to the first episode of psychosis.

In the present study, the most recent and robust 
definition for TRS, namely that proposed by the 
TRRIP Working Group, was used to define treatment 
resistance.6 All treatments with antipsychotics were 
recorded, including dose and trial duration, and 
researchers defined as treatment-resistant those 
patients with two or more ineffective antipsychotic trials 
at adequate doses for more than 6 weeks each, based on 
TRRIP guidelines. The Clinical Global Impression (CGI) 
score was estimated based on information collected by 
the researchers on the latest medical records. If any 
divergencies in classifying patients between treatment-
resistant or treatment-responsive occurred between the 
authors, a fourth researcher (AFRN) with more clinical 
experience was consulted.

Parameters and definitions
Demographic, clinical, comorbidity and treatment 

data were collected between February 1st 2019 
and December 31st 2019 for subsequent statistical 
analysis. Epidemiological data included current age 
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and gender, marital status at onset, years of formal 
education before the first episode of psychosis, age at 
disease onset, DUP, and duration of disease. Clinical 
and comorbidity characteristics encompassed hospital 
admissions, suicide attempts, substance use before 
the first episode of psychosis, diabetes mellitus, 
smoking, anxiety, depression, obsessive-compulsive 
disorder, and the latest CGI score. Finally, treatment 
parameters included all antipsychotic trials, but also 
antipsychotic polypharmacy (APP), and current use 
of other psychotropic drugs such as antidepressants, 
benzodiazepines, antiepileptics, mood stabilizers, and 
anticholinergics. APP was defined as the concomitant 
use of two or more antipsychotics, in antipsychotic 
doses, except in cases of cross-titration. Patients who 
were hospitalized for psychiatric reasons three or more 
times after disease onset were considered having 
multiple hospital admissions.

Statistical analysis
Data were entered into Excel spreadsheets and 

analyzed using SPSS Statistics for Windows version 
24.0 (IBM, Chicago, IL, USA). Patients were divided 
into two groups, namely, patients with TRS, and 
non-resistant (or treatment-responsive) patients. 
Demographic and clinical characteristics, comorbidities 
and treatment information were compared between the 
two groups. Kolmogorov-Smirnov test was performed 
for numeric variables, in order to assess variable 
distribution. Variables with a normal distribution were 
expressed as mean ± standard deviation. Variables 
with a non-normal distribution were expressed as 
median values. Categorical variables were compared 
using Pearson’s chi-square, while numeric variables 
were compared using Student’s t test (for variables 
with normal distribution) or Mann-Whitney test (for 
variables with non-normal distribution). P values ≤ 0.05 
were considered statistically significant. To evaluate the 
factors associated with treatment resistance, a logistic 
regression model was used. Adjusted odds ratios (ORs) 
and 95% confidence intervals (95%CIs) were calculated. 
All variables presenting statistical significance (p ≤ 
0.05) in the univariate analysis were included in the 
logistic regression.

Ethics
All procedures of this study followed the standards 

of international ethical recommendations for research 
with human beings, based on the Declaration of Helsinki 
(1975), as revised in 2013. Before initiation, the study 
protocol was analyzed and authorized by the ethics 
committee of Hospital de Saúde Mental Professor Frota 
Pinto (CAAE 25911819.8.0000.5047). 

Results

Overall, 205 patients with schizophrenia were 
included in the study. Demographic characteristics of the 
TRS and treatment-responsive groups are presented in 
Table 1. There were no differences between the groups 
in terms of age, gender or education level, but the 
prevalence of individuals who were married prior to the 
first episode of psychosis was significantly higher in the 
treatment-responsive group than in patients with TRS 
(24 vs. 11.6%, p = 0.031). The TRS group also had 
higher rates of suicide attempts (35.6 vs. 20%, p = 
0.04) and multiple hospital admissions (39 vs. 18.40%, 
p = 0.008).

The percentage of patients who were currently 
smoking was higher among treatment-responsive 
patients when compared to patients with TRS (22 
vs. 11%, p = 0.048). There were no differences 
between the groups in any other clinical or psychiatric 
comorbidity variables (Table S1, available as online-
only supplementary material). When comparing 
treatment data, the TRS group had higher rates of 
clozapine use (85.8 vs. 0.00%, p < 0.001) and APP 
(28.6 vs. 8%, p = 0.003) than the treatment-responsive 
group. Patients with TRS also received significantly 
more benzodiazepines (36.1 vs. 18%, p = 0.017) 
and antiepileptics (36.8 vs. 8.0%, p < 0.001) than 
treatment-responsive individuals (Table 2).

Age at disease onset was significantly lower in the 
TRS group than in the treatment responsive group 
(19.7±7.3 vs. 24.6±8.6 years, p = 0.001), while 
current CGI score was significantly higher (3.72±1.00 
vs. 3.16±1.00, p = 0.001). There were no differences 
between the groups with regard to duration of disease 
or DUP (Table 3).

The logistic regression model evidenced that being 
married before disease onset was a protective factor 
against TRS (OR = 0.248, 95%CI 0.091-0.679, p = 
0.007), whereas age at disease onset was a risk factor 
for TRS (OR = 1.076, 95%CI 1.034-1.120, p < 0.001). 
Other variables included in the logistic regression did 
not achieve statistical significance.

Discussion

The individuals included in the present study 
received treatment at an outpatient psychiatric clinic 
of Hospital de Saúde Mental Professor Frota Pinto, i.e., 
a tertiary mental health hospital, which may explain 
the elevated rate of patients with TRS in the sample 
(75.6%). This rate is even higher than the one reported 
in another study, also conducted in a Brazilian tertiary 
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Table 2 - Treatment characteristics of patients with TRS and treatment-responsive patients

Treatment-resistant
pYes (n = 155) No (n = 50)

Current clozapine use
Yes 133 (85.8) 0 (0.00) < 0.001
No 22 (14.2) 50 (100)

Previous clozapine use
Yes 18/154 (11.7) 4/50 (8.0) 0.465
No 136/154 (88.3) 46/50 (92.0)

LAI antipsychotic
Yes 18/153 (11.8) 8/48 (16.70) 0.377
No 135/153 (88.2) 40/48 (83.3)

Treatment interruption
Yes 33 (21.30) 9 (18) 0.616
No 122 (78.7) 41 (82)

Antipsychotic polypharmacy
Yes 44/154 (28.60) 4 (8.0) 0.003
No 110/154 (71.4) 46 (92)

Medication use
Antidepressants 78 (50.3) 18 (36) 0.078
Benzodiazepines 56 (36.1) 9 (18) 0.017
Mood stabilizers 4 (2.6) 1 (2.0) 0.827
Antiparkinsonians 23 (14.80) 4 (8.0) 0.214
Antiepileptics 57 (36.8) 4 (8.00) < 0.001

Data presented as n (%).
LAI = long-acting injectable. 
Pearson’s chi-square test was used.

Table 1 - Demographic characteristics and disease profile of patients with TRS and treatment-responsive patients

Treatment-resistant
pYes (n = 155) No (n = 50)

Age (years), mean ± SD 37.7±10.6 40.6±12.5 0.112

Gender
Male 114 (73.5) 40 (80) 0.359
Female 41 (26.5) 10 (20)

Marital status at onset
Married 18 (11.6) 12 (24) 0.031
Not married 137 (88.4) 38 (76)

Education
< 8 years 89 (57.4) 26 (52) 0.592
> 8 years 66 (42.6) 24 (48)

First episode
Yes 2 (1.30) 7 (14)

< 0.001No 153 (98.7) 43 (86)

Suicide attempt
Yes 52/146 (35.6) 10/50 (20.0)

0.040No 84/146 (64.4) 40/50 (80.0)

Multiple hospital admissions
Yes 57/146 (39) 9/49 (18.40)

0.008No 89/146 (61) 40/49 (81.6)

SD = standard deviation; TRS = treatment-resistant schizophrenia.
Data presented as n (%), unless otherwise specified.
Pearson’s chi-square and Student’s t test were used.
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center, where TRS accounted for 53% of the patients 
with schizophrenia.17 As a referral center, the hospital is 
responsible for treating and following the most severe 
and complex cases of schizophrenia in the entire state 
of Ceará; therefore, it is expected that these severely 
ill patients will present high treatment resistance 
rates. Also, in the present study, the sample comprised 
patients who were mostly in the chronic phase of their 
disease, with just a few first-episode individuals.

There were no differences between the groups in 
gender or level of education, but more than half of the 
sample had attended school for less than 8 years, which 
is similar to the general mean level of education found 
in the state of Ceará. This may reflect both a social 
situation (difficult access to formal education) and a 
clinical condition (cognitive impairment prior to the first 
episode of psychosis). Poverty and lack of access to 
education are unfortunate realities in Brazil, especially 
for those older than 30-40 years. Poor socioeconomic 
status and income inequality are moderators of cognitive 
functioning in patients with schizophrenia and may have 
an impact on academic performance.18

Studies suggest that these social and environmental 
factors interact with genetic characteristics and influence 
several outcomes.18 Another possible explanation for the 
low education level is premorbid cognitive impairment. 
Previous studies have demonstrated that poor premorbid 
social functioning, including interpersonal relationships, 
isolation, and social withdrawal, is related to TRS.19 
This, however, could not be confirmed in the present 
study.

Interestingly, it was observed that treatment-
responsive patients were more frequently married 
before the first episode of psychosis, and that being 
married was a protector for TRS. These findings oppose 
to those of Wimberley et al., who found no association 
between TRS and living or not with a partner.8 However, 
for patients with schizophrenia, being married 
may indicate better social support and premorbid 
functioning.20 In Brazil, the burden of caring for patients 
with schizophrenia resides mostly with the family, 
and living with a partner may help identify psychotic 

episodes, increase medication adherence, and improve 
attendance to doctor’s appointments, which may be 
linked to better outcomes. Research has demonstrated 
that living with a partner can predict functional 
improvement in patients with TRS, corroborating the 
hypothesis that being married provides additional social 
support and suggests better functioning.20 A Chinese 
cohort study also demonstrated that married patients 
with schizophrenia had a caregiver in almost 100% of 
cases, while only 61-83% of unmarried individuals had 
one. The same cohort evidenced higher rates of suicide 
attempts, homelessness and unemployment, more 
severe psychopathology, poorer mental health status 
and lower social functioning in the unmarried group.21 
Finally, being married has also been related to better 
quality of life and decreased risk for criminal behavior, 
especially among men.22,23

Patients with TRS had an earlier onset of disease 
when compared with the treatment-responsive group, 
and early onset was a predictor of TRS. These findings 
are consistent with a recent study describing younger 
age as the strongest predictor of treatment resistance 
and stating that the risk to develop TRS continues to 
decrease throughout adulthood.19 Previously, Martin 
& Mowry,24 as well as Lally et al.,25 found a similar 
association between TRS and younger onset of disease. 
It is important to point out that younger onset is also 
associated with better clozapine response, and initiating 
clozapine promptly after TRS identification may 
increase clozapine effectiveness. This corroborates the 
hypothesis that clozapine should be initiated as early 
as possible in patients with TRS, in order to reduce 
adverse outcomes.26,27

As expected, clozapine use was significantly higher 
in TRS than in the treatment-responsive group. Many 
studies have demonstrated clozapine superiority in 
reducing positive and negative symptoms, as well 
as antipsychotic discontinuation.12,16,28 Despite these 
benefits, many obstacles for clozapine prescription 
remain, and a study in Brazil has described difficult 
access, poor adhesion to blood count routine, fear of 
side effects and little knowledge about the medication 

Table 3 - Disease characteristics of patients with TRS and treatment-responsive patients

Treatment-resistant (n = 155) Non-resistant (n = 50)
pMean SD Mean SD

Age at disease onset (years) 19.7 7.3 24.6 8.6 0.001
Duration of disease (years) 17.7 9.0 15.9 10.6 0.226
DUP (months) 16.2 31.2 24.8 51.0 0.303
Current CGI score 3.72 1.00 3.16 1.00 0.001

CGI = Clinical Global Impression; DUP = duration of untreated psychosis; SD = standard deviation. 
Student’s t test and Mann-Whitney test were used.
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on the part of clinicians as the main reasons for low 
clozapine use.29 Even when clozapine is prescribed, 
there tends to be a delay in its initiation, leading 
to more severe symptoms, lower clozapine response 
and more electroconvulsive therapy indication.30,31 In 
the present study, just a small percentage of the 
patients with TRS did not use clozapine, because 
of intolerable side effects or no adhesion to routine 
blood tests.

The smoking rate was higher in the treatment-
responsive than in the TRS group. The probable 
hypothesis for this is a “self-medication” phenomenon: 
some studies have suggested that patients with 
schizophrenia have a reduced density of hippocampal 
nicotine receptors, leading to cognitive deficits; the 
use of typical antipsychotics, more common among 
treatment-responsive individuals, may exacerbate 
these cognitive impairments.32,33 Hence, smoking 
might be a “self-medication” strategy to mitigate these 
impairments. However, smoking rates were lower in the 
present study than in other Brazilian samples of patients 
with schizophrenia.34 In another study performed at a 
tertiary center, Cerazetto et al.17 also demonstrated 
a low smoking prevalence in Brazilian samples, yet 
higher than the one found in the present study. This 
may indicate that information about smoking habits is 
not being properly recorded on patients’ charts, leading 
to a global underestimation of its prevalence in both 
groups.

APP and the use of benzodiazepines and 
antiepileptics were also more prevalent in TRS than 
among treatment-responsive patients. A recent review 
has stated that APP is not superior to monotherapy, 
except in the group of partially responsive clozapine 
users, which includes patients with TRS.35 However, 
many treatment-responsive individuals may be 
prescribed more than one antipsychotic, because of no 
response to monotherapy, intolerance, or incomplete 
cross-titration process.36 The findings in the present 
study diverge from those of Stroup et al.,16 who 
observed that clozapine use reduced APP prescription. 
In clinical practice, benzodiazepines are frequently 
used for agitation, aggressive behavior, insomnia, 
or anxiety, but also as add-on strategies for TRS 
with residual symptoms.35 Similarly to the findings 
of the present study, Wimberley et al. evidenced 
that benzodiazepine use was significantly associated 
with TRS.8 Antiepileptics are also add-on strategies 
to antipsychotic prescription, usually for reducing 
aggression, stabilizing mood, or treating comorbid 
epilepsy, but they are also used in TRS to enhance 
clozapine effectiveness or treat clozapine-induced 
seizures.37 All these findings are in accordance with 

a review by Correll et al.,38 which associated APP with 
illness severity, chronicity, and treatment resistance, 
and also with a study by Wagner et al.,39 which 
demonstrated frequent use of valproate to enhance 
clozapine. The addition of a second antipsychotic, 
benzodiazepine or antiepileptic to the main treatment 
of TRS suggests symptom severity in the patient 
sample. Despite the use of more medications, patients 
with TRS remained more symptomatic, as evidenced 
by the higher CGI scores.

In the present study, the investigators also found 
higher rates of suicide attempts and multiple hospital 
admissions in patients with TRS when compared to 
the non-resistant group. These findings reinforce 
the idea that patients with TRS had more severe 
symptoms, in accordance with previous research 
that also demonstrated higher hospitalization 
rates in treatment-resistant patients.24 This higher 
severity is also corroborated by more elevated CGI 
scores. In other studies, previous suicide attempt 
was a predictor of treatment resistance, and 
clozapine significantly reduced rehospitalization, all-
cause mortality, suicide, and self-harm behaviors in 
individuals with TRS.28,40

In addition, the investigators observed no differences 
in DUP between the groups of the present research. 
These findings diverge from other studies that have 
highlighted the role of DUP as a predictor of TRS.7,9 
Interestingly, a remarkably long period before treatment 
onset was noticed in the present sample, with a mean 
DUP of more than a year in both groups. This surprisingly 
long DUP may be related to the elevated TRS ratio in 
the sample. Despite progresses in mental health care, 
delays in seeking medical services after a first episode 
of psychosis are still a reality in some Brazilian regions, 
due to lack of knowledge, social or cultural reasons. In 
addition, the difficult access to mental health services 
may have contributed to longer DUP among our patients, 
especially those who live far from larger cities or have 
socioeconomic disadvantages.

It is crucial to highlight that TRS causes major 
financial and social burden for both health systems 
and individuals, and that this impact may be even 
more prominent in developing countries, which have 
limited resources for healthcare.4 Just a few studies 
have addressed TRS characteristics in the developing 
world. In fact, to our knowledge, this is the first 
study to investigate epidemiological factors related 
to TRS in the Northeast region of Brazil. Considering 
Brazil’s continental dimensions, differences in the 
epidemiological profile of schizophrenia across regions 
may exist, and understanding these disparities may 
help improve patient care.
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Conclusions

In the present study, being married was a 
protector, while younger age at disease onset was a 
predictor of TRS. We also demonstrated that patients 
with TRS had more severe symptoms, despite the 
higher use of clozapine and other medications. 
Clinicians should be more vigilant in individuals with 
these characteristics, to identify TRS at an early 
stage and initiate clozapine promptly after treatment 
resistance identification.

Limitations

This study has several limitations. Data on symptoms, 
medication and compliance may have been affected by 
information bias. Because the investigators collected 
information from the patients’ records, some data were 
unavailable or missing. Also, some clinical information 
may not have been recorded by the assistant physicians 
and is consequently not reported on charts. Patients 
were selected from a referral center responsible for 
treating severe cases, hence the individuals included 
may have been subjected to selection bias. Finally, 
the retrospective and observational design of the 
study makes it subject to some confounding factors: 
first, it was not possible to confirm the diagnosis of 
schizophrenia using structured interviews, once the 
researchers did not have direct contact with the patients 
(rather, only with their records); second, because of the 
retrospective nature of the study, it was not possible 
to establish direct causes for the phenomena described 
in the article, and no interventions were investigated; 
third, our study was conducted at one medical center 
located in one of the five Brazilian regions, hence the 
generalization of results to other populations requires 
caution.

Acknowledgements

We would like to thank the team of assistant psychiatrists, 
residents, nurses, psychologists, social workers, 
and administrative staff of Hospital de Saúde Mental 
Professor Frota Pinto, for the technical and motivational 
support provided. We would also like to thank Ms. Ana 
Stella de Azevedo Silveira for providing material from 
her research that was not available online, in order to 
facilitate the present study.

Disclosure

Alcides Ferreira Rêgo Neto has received fees from 
Servier, Lundbeck, Pfizer, Boehringer Ingelheim, Eli 
Lilly, Janssen. No other conflicts of interest declared 
concerning the publication of this article. 

References

1.	 Moreno-Küstner B, Martín C, Pastor L. Prevalence of 
psychotic disorders and its association with methodological 
issues: a systematic review and meta-analyses. PLoS One. 
2018;13:e0195687.

2.	 Howes OD, Murray RM. Schizophrenia: an integrated socio 
developmental-cognitive model. Lancet. 2014;383:1677-87.

3.	 Hasan A, Falkai P, Wobrock T, Lieberman J, Glenthoj B, Gattaz 
WF, et al. World Federation of Societies of Biological Psychiatry 
(WFSBP) Guidelines for Biological Treatment of Schizophrenia, 
part 1: update 2012 on the acute treatment of schizophrenia and 
the management of treatment resistance. World J Biol Psychiatry. 
2012;13:318-78.

4.	 Kennedy JL, Altar CA, Taylor DL, Degtiar I, Hornberger JC. The 
social and economic burden of treatment-resistant schizophrenia: 
a systematic literature review. Int Clin Psychopharmacol. 
2014;29:63-76.

5.	 National Institute for Health and Care Excellence (NICE). Psychosis 
and schizophrenia in adults: prevention and management 
[Internet]. 2014 Feb 12 [cited 2021 Mar 8]. www.nice.org.uk/
guidance/cg178

6.	 Howes OD, McCutcheon R, Agid O, de Bartolomeis A, van Beveren 
NJ, Birnbaum ML, et al. Treatment-resistant schizophrenia: 
treatment response and resistance in psychosis (TRRIP) working 
group consensus guidelines on diagnosis and terminology. Am J 
Psychiatry. 2017;174:216-29.

7.	 Smart SE, Kępińska AP, Murray RM, MacCabe JH. Predictors 
of treatment resistant schizophrenia: a systematic review 
of prospective observational studies. Psychol Med. 2021 
Jan;51(1):44-53. doi: 10.1017/S0033291719002083. Epub 2019 
Aug 29.

8.	 Wimberley T, Støvring H, Sørensen HJ, Horsdal HT, MacCabe 
JH, Gasse C. Predictors of treatment resistance in patients 
with schizophrenia: a population-based cohort study. Lancet 
Psychiatry. 2016;3:358-66.

9.	 Bozzatello P, Bellino S, Rocca P. Predictive factors of treatment 
resistance in first episode of psychosis: a systematic review. 
Front Psychiatry. 2019;10:67.

10.	 Iasevoli F, Giordano S, Balletta R, Latte G, Formato MV, Prinzivalli 
E, et al. Treatment resistant schizophrenia is associated with 
the worst community functioning among severely-ill highly-
disabling psychiatric conditions and is the most relevant 
predictor of poorer achievements in functional milestones. Prog 
Neuropsychopharmacol Biol Psychiatry. 2016;65:34-48.

11.	 Kane J, Honigfeld G, Singer J, Meltzer H. Clozapine for the 
treatment-resistant schizophrenic: a double-blind comparison 
with chlorpromazine. Arch Gen Psychiatry. 1988;45:789-96.

12.	 Huhn M, Nikolakopoulou A, Schneider-Thoma J, Krause M, 
Samara M, Peter N, et al. Comparative efficacy and tolerability 
of 32 oral antipsychotics for the acute treatment of adults with 
multi-episode schizophrenia: a systematic review and network 
meta-analysis. Lancet. 2019;394:939-51.

13.	 Siskind D, McCartney L, Goldschlager R, Kisely S. Clozapine 
v. first-and second-generation antipsychotics in treatment-
refractory schizophrenia: systematic review and meta-analysis. 
Br J Psychiatry. 2016;209:385-92.

14.	 Tiihonen J, Mittendorfer-Rutz E, Majak M, Mehtälä J, Hoti F, 
Jedenius E, et al. Real-world effectiveness of antipsychotic 
treatments in a nationwide cohort of 29 823 patients with 
schizophrenia. JAMA Psychiatry. 2017;74:686-93.

15.	 Meltzer HY, Alphs L, Green AI, Altamura AC, Anand R, Bertoldi A. 
Clozapine treatment for suicidality in schizophrenia: international 



Trends Psychiatry Psychother. 2021;43(4) – 277 

Predictors of treatment-resistant schizophrenia - Soares et al.

suicide prevention trial (InterSePT). Arch Gen Psychiatry. 
2003;60:82-91.

16.	 Stroup TS, Gerhard T, Crystal S, Huang C, Olfson M. Comparative 
effectiveness of clozapine and standard antipsychotic treatment 
in adults with schizophrenia. Am J Psychiatry. 2015;173:166-73.

17.	 Cezaretto M, Silva EF, Ambrizzi A, Biase VE, Silva EF, Cruz EM, 
et al. Clinical and sociodemographic profile of patients with 
refractory schizophrenia treated in a tertiary center. J Bras 
Psiquiatr. 2014;63:185-90.

18.	 Zwicker A, Denovan-Wright EM, Uher R. Gene-environment 
interplay in the etiology of psychosis. Psychol Med. 2018;48:1925-
36.

19.	 Legge SE, Dennison CA, Pardiñas AF, Rees E, Lynham AJ, Hopkins 
L, et al. Clinical indicators of treatment-resistant psychosis. Br J 
Psychiatry. 2020;216:259-66.

20.	 Köhler-Forsberg O, Horsdal HT, Legge SE, MacCabe JH, Gasse 
C. Predictors of nonhospitalization and functional response in 
clozapine treatment: a nationwide, population-based cohort 
study. J Clin Psychopharmacol. 2017;37:148-54.

21.	 Ran MS, Wong YI, Yang SY, Ho PS, Mao WJ, Li J, et al. Marriage 
and outcomes of people with schizophrenia in rural China: 14-
year follow-up study. Schizophr Res. 2017;182:49-54.

22.	 Salokangas RK, Honkonen T, Stengård E, Koivisto AM. To be or not 
to be married--that is the question of quality of life in men with 
schizophrenia. Soc Psychiatry Psychiatr Epidemiol. 2001;36:381-
90.

23.	 Ran MS, Chen PY, Liao ZG, Chan CLW, Chen EW, Tang CP, et al. 
Criminal behavior among persons with schizophrenia in rural 
China. Schizophr Res. 2010;122:213-8.

24.	 Martin AK, Mowry B. Increased rare duplication burden 
genomewide in patients with treatment-resistant schizophrenia. 
Psychol Med. 2016;46:469-76.

25.	 Lally J, Ajnakina O, Di Forti M, Trotta A, Demjaha A, Kolliakou 
A, et al. Two distinct patterns of treatment resistance: clinical 
predictors of treatment resistance in first-episode schizophrenia 
spectrum psychoses. Psychol Med. 2016;46:3231-40.

26.	 Shah P, Iwata Y, Brown EE, Kim J, Sanches M, Takeuchi H, et al. 
Clozapine response trajectories and predictors of non-response in 
treatment-resistant schizophrenia: a chart review study. Eur Arch 
Psychiatry Clin Neurosci. 2020;270:11-22.

27.	 Okhuijsen-Pfeifer C, Sterk AY, Horn IM, Terstappen J, Kahn 
RS, Luykx JJ. Demographic and clinical features as predictors 
of clozapine response in patients with schizophrenia spectrum 
disorders: a systematic review and meta-analysis. Neurosci 
Biobehav Rev. 2020;111:246-52.

28.	 Wimberley T, MacCabe JH, Laursen TM, Sørensen HJ, Astrup A, 
Horsdal HT, et al. Mortality and self-Harm in association with 
clozapine in treatment-resistant schizophrenia. Am J Psychiatry. 
2017;174:990-8.

29.	 Silveira AS, Rocha DM, Attux CR, Daltio CS, Silva LA, Elkis H, et 
al. Patterns of clozapine and other antipsychotics prescriptions 
in patients with treatment-resistant schizophrenia in community 

mental health centers in São Paulo, Brazil. Arch Clin Psychiatry 
(São Paulo). 2015;42:165-70.

30.	 Howes OD, Vergunst F, Gee S, McGuire P, Kapur S, Taylor D. 
Adherence to treatment guidelines in clinical practice: study 
of antipsychotic treatment prior to clozapine initiation. Br J 
Psychiatry. 2012;201:481-5.

31.	 Yoshimura B, Yada Y, So R, Takaki M, Yamada N. The critical 
treatment window of clozapine in treatment-resistant 
schizophrenia: secondary analysis of an observational study. 
Psychiatry Res. 2017;250:65-70.

32.	 Freedman R, Hall M, Adler LE, Leonard S. Evidence in postmortem 
brain tissue for decreased numbers of hippocampal nicotinic 
receptors in schizophrenia. Biol Psychiatry. 1995;38:22-33.

33.	 Iasevoli F, Balletta R, Gilardi V, Giordano S, de Bartolomeis A. 
Tobacco smoking in treatment-resistant schizophrenia patients 
is associated with impaired cognitive functioning, more severe 
negative symptoms, and poorer social adjustment. Neuropsychiatr 
Dis Treat. 2013;9:1113-20.

34.	 Chaves L, Shirakawa I. Nicotine use in patients with schizophrenia 
evaluated by the Fagerström Tolerance Questionnaire: a 
descriptive analysis from a Brazilian sample. Braz J Psychiatry. 
2008;30:350-2.

35.	 Baandrup L. Polypharmacy in schizophrenia. Basic Clin Pharmacol 
Toxicol. 2020;126:183-92.

36.	 Tapp A, Wood AE, Secrest L, Erdmann J, Cubberley L, Kilzieh N. 
Combination antipsychotic therapy in clinical practice. Psychiatr 
Serv. 2003;54:55-9.

37.	 Hosák L, Libiger J. Antiepileptic drugs in schizophrenia: a review. 
Eur Psychiatry. 2002;17:371-8.

38.	 Correll CU, Gallego JA. Antipsychotic polypharmacy: a 
comprehensive evaluation of relevant correlates of a long-
standing clinical practice. Psychiatr Clin North Am. 2012;35:661-
81.

39.	 Wagner E, Löhrs L, Siskind D, Honer WG, Falkai P, Hasan A. 
Clozapine augmentation strategies - a systematic meta-review of 
available evidence. Treatment options for clozapine resistance. J 
Psychopharmacol. 2019;33:423-35.

40.	 Tiihonen J, Taipale H, Mehtälä J, Vattulainen P, Correll CU, 
Tanskanen A. Association of antipsychotic polypharmacy vs 
monotherapy with psychiatric rehospitalization among adults with 
schizophrenia. JAMA Psychiatry. 2019;76:499-507.

Correspondence:
Douglas de Sousa Soares
Rua Vicente Nobre Macêdo, s/nº
60841-110 - Fortaleza, CE - Brazil
Tel./Fax: +558531014348, +558531014328
E-mail: douglas.sousa.soares@gmail.com


