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Treatment-resistant schizophrenia: definitions and 
implications of the concept of Treatment-Resistant 
Schizophrenia

Schizophrenia (SZ) is a highly heterogeneous clinical entity. It causes a severe disruption in 
quality of life, and it imposes a significant burden to society. Antipsychotics are the first line 
treatment; however, up to 30% of the patients will present resistance to treatment. Treatment-
resistant schizophrenia (TRS) could be a disorder neurobiologically distinct and not merely 
an extremely severe form of SZ. However, there is no consensus in the literature as to the 
definition of TRS. In the present work we review different definitions of TRS, mainly from 
clinical guidelines. Furthermore, we discuss therapeutic alternatives for TRS and suggest 
future perspectives regarding the identification of response predictors and understanding the 
neurobiology of TRS.
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Introduction

Schizophrenia is a highly heterogeneous cli-
nical entity, and a better characterization of 

this heterogeneity is needed to make progress 
in the research of its causal mechanisms and 
potential treatments [1]. One of the variables that 
shows important distinctions among patients is 
their response to treatment. The mechanisms 
as to why some patients present symptoms that 
do not improve with habitual treatment are not 
clear, but several lines of evidence suggest that 
they could represent a distinct neurobiological 

subgroup of the illness [1], [2]. While the majority 
of schizophrenic patients respond to treatment 
with first or second generation anti-psychotics 
(APs), up to a third of them do not, and are cha-
racterized as treatment-resistant with a reported 
range of 13- to 45% [3]-[5]. There is an important 
limitation to the interpretation of this data, as 
there is no consensus about the definition of 
treatment-resistant schizophrenia (TRS). Thus, 
there are many definitions [6]-[8]. Next, we will 
present a review of different proposed defini-
tions of TR schizophrenia, discussing their 
implications in clinical decision-making and 
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research about the neurobiology of the illness.

Treatment-resistant schizophrenia
One of the first operational definitions of treat-
ment-resistant schizophrenia was proposed in 
1988, when John Kane et al, demonstrated the 
efficacy of Clozapine in cases of TRS that did 
not respond to conventional treatment, which 
they defined as the absence of a satisfactory 
answer according to the scores on scales such 
as BPRS — Brief Psychiatric Rating Scale — 
and CGI — Clinical Global Impression Scale 
— after three therapeutic trials, understood as 
three full dosages of antipsychotics, and taking 
as reference 400-600 mg of chlorpromazine [9].
Generally, different subsequent definitions have 
been posed based on three principal variables:

indicators of improvement per clinical scales, 
number of drug tests and dosage, and duration 
of the treatment [6]–[8], [10]. Table 1 shows a sum-
mary of various proposals, detailing the assig-
ned criteria for each variable.
After three decades of discussion about TRS, 
significant controversies persist among the di-
fferent proposals revised by Suzuki [7]. First, 
they have not shown consistency concerning 
dosage and duration of tests with APs, which 
vary between four to six weeks and dosages be-
tween 400 to 1000 mg of Chlorpromazine per 
day. Secondly, they are based on the measure-
ment of positive symptoms without incorpora-
ting functional or cognitive variables in an ope-
rationalized form.

Table 1. Summary of proposed definitions of treatment-resistant schizophrenia

Reference Number, 
Type and 
Dosage

Time Resistance 
Clinical 
Criteria

Manage-
ment

Type
 of Study

Kane  [9] 3 drugs in 5 
years, > 1000 
mg chlorpro-
mazine

Six weeks 
each test

Clinical 
functioning, 
BPRS >= 
45, CGI mi-
nimum of 4; 
score of 4 in 
two BPRS 
domains: be-
havioral dis-
organization, 
paranoid deli-
rium, halluci-
natory beha-
vior, unusual 
thought

Clozapine up 
to 900 mg/
day

Study no. 1

The Schi-
zophrenia 
Patients Out-
comes Re-
search Team] 
Team Recom-
mendations 
(PORT) [11]

2 drugs, 
adequate use

Persistence 
of clinically 
significant 
positive 
symptoms

Clozapine at 
least eight 
week, 300-
800/day

Clinical guideli-
ne-Systemic Re-
view
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American 
Psychiatric 
Association 
(APA)
[12]

At least 2, 
dosage in 
therapeutic 
range

6 weeks Little or no 
clinical res-
ponse

Clozapine Clinical 
guideline-Systemic 
Review

European 
Medicine 
Agency 
(EMEA)
[13]

At least 2, 
including an 
atypical, in 
adequate do-
sage; one of 
the tests must 
be prospec-
tive

Adequate 
duration

Unsatisfac-
tory improve-
ment, having 
discarded 
substance 
abuse

Clozapine Clinical guideline-
European Research 
Protocol

Suzuki [7], [10] 2 AP, dosage 
equivalent 
>600 mg 
chlorproma-
zine

6 weeks CGI >=4, 
GAF >50; 
FACT-Sz 
<=50

Not specified Review

The World 
Federation 
of Socities 
of Biological 
Psychiatry 
(WFSBP)  
[14], [15]

2 drugs of 
different che-
mical classes, 
at least one 
atypical in 
the past five 
years, in the 
recommen-
ded dosage 
for each drug

2-8 weeks Persistence 
of objective 
symptomato-
logy; having 
discarded 
other causes 
for failu-
re such as 
comorbidity, 
substance 
abuse, low 
treatment 
compliance, 
polypharma-
cy.

Begin 
Clozapine, 
average do-
sage 400 mg/
day

Clinical gui-
deline- Syste-
mic Review

Scottish 
Intercollegia-
te Guidelines 
Network 
(SIGN) [16]

Two types 
of drugs, at 
least one a 
second-gene-
ration drug

Adequate 
duration

Lack of res-
ponse

Clozapine National Cli-
nical guideli-
ne- Systemic 
Review

The National 
Institute for 
Health and 
Care Exce-
llence (NICE) 
[17]

At least two 
drugs 
including an 
atypical

Adequate 
duration

Begin 
Clozapine

National Cli-
nical guideli-
ne- Systemic 
Review
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Treatment 
response and 
resistance in 
Psychosis 
Group () [8]

> = 2 drugs 
> = 1 prior 
treatment 
with long 
term injecta-
ble AP

6 weeks 
orally or >4 
months pa-
renteral

Symptom 
reduction 
<20%; 
functional 
disturbance 
according 
to validated 
scale; with 
compliance 
confirmed by 
serum levels 
of the drug

Not specified Clinical gui-
deline- Syste-
mic Review

Ministry of 
Health
(MINSAL) 
[18]

At least 2 
antipsychotic 
drugs, inclu-
ding at least 
one atypical 
AP, in adequa-
te dosages

6 weeks There is no 
satisfactory 
clinical im-
provement, 
having discar-
ded non-com-
pliance, 
comorbidity, 
drug interac-
tion, and subs-
tance abuse. 
Non-phar-
macological 
therapy must 
be optimized.

Begin Clozapi-
ne and
Electro-con-
vulsive therapy 
as alternative 
to antipsycho-
tic drugs of 
habitual use.

Clinical guide-
line- Systemic 
Review

Treatment of treatment-resistant 
schizophrenia with Clozapine.
Despite different criteria in the definitions of 
TRS the majority of major clinical guidelines 
concur about the use of Clozapine as the first line 
of treatment for TRS ([12], [13], [15]–[19]. Clozapine 
(3-cloro-6-(4-methylpiperazine-1-yl)-11H-
benzo[b][1,4] benzodiazepine)) belong to the class 
of tricyclic dibenzodiazepines. Clozapine is 
an inverse agonist of serotonin receptor type 
2 (5-HT2A y 5-HT2C) [20] and antagonist of 
dopamine receptors type 2 (D2, although 
with weak effect), adrenergics 1 and 2, and 
histaminergic H1. Clozapine's actions beyond 
its effect on dopamine and serotonin receptor 
may explain its other therapeutic and secondary 
effects: its antagonism of muscarinic receptors 
M1-5 may explain its anticholinergic effects. 
The somnolence observed with clozapine may 
be explained by its antagonism over histamine 
receptors H1, and its antagonism of adrenergic 

receptors a1 would explain the orthostatic 
hypotension observed with Clozapine.[21]. In 
contract with other neuroleptics, Clozapine 
would have fewer extra-pyramidal effects 
[9]. Nevertheless, since its implementation, 
significant hematological disturbances have 
been described, such as agranulocytosis [22], 

[23]. For this reason, beginning in 1975, it was 
withdrawn from several countries. It was left 
out of the market and lacked financing for 
clinical research for over a decade. Later, its 
use was permitted only in carefully selected 
cases, including TRS or severe extra-pyramidal 
symptoms[24]. When a vigilance protocol was 
associated to the hematological effects, the 
frequency of agranulocytosis and mortality 
caused by it were significantly reduced[9].

The evidence that supports the use of 
Clozapine as the drug of choice in TRS dates 
back to the classic study by Kane in 1988[5]. In 
this double-blind study, Chlorpromazine and 
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Clozapine were compared in a multicentric 
clinical trial based in 16 different centers, and 
included 268 patients who had not responded 
to three different types of neuroleptic[9]. The 
study showed that 30% of the patients with 
TRS responded to Clozapine versus only 4% 
who responded to chlorpromazine, using BPRS 
(Brief Psychiatric Rating Scale), CGI (Clinical 
Global Impression Scale) and NOBS (Nurse 
observations calefor inpatient evolution), and 
including positive and negative symptoms[9]. 
This study had as background previous works 
that showed Clozapine had a superior effect than 
other antipsychotics, particularly in patients 
whose condition had a more severe course[25], 

[26], but the importance of Kane was such that 
it helped Clozapine obtain authorization from 
the FDA to enter the market again in 1988, 
with the indication to be used for patients with 
TRS[24]. More recently, other protocols have 
substantiated these observations, among them, 
CATIE, INTERSEP and CUTLASS 2, being 
the CATIE study the second pivotal study to 
endorse the use of Clozapine, after Kane's [24], 

[27].   
In 1999, the National Institute of Mental Health 
in USA, upon noticing that a significant number 
of studies about new antipsychotics came from 
trials financed by the pharmaceutical industry, 
contacted Dr. Jeffrey Lieberman to perform 
a multicentric trial to evaluate the efficacy 
and tolerance of these pharmaceuticals in 
more representative therapeutic conditions 
[24]. The first phase of the CATIE study was 
designed to compare Perphenazine against new 
antipsychotics in a randomized, double-blind 
manner. Subsequently, in the second phase, 
resistant patients where randomized with 
Clozapine as alternative in an open label study, 
versus double-blind study with Olanzapine, 
Quetiapine, or Risperidone[28]. Among various 
findings, one of them confirmed Clozapine was 
the most effective drug for individuals with 
poor responses to previous trials with other 
antipsychotics, despite being associated with 
serious adverse effects, such as weight gain and 
metabolic complications, and even decreasing 
measured symptoms via PANSS were modest 
[28]. On the other hand, with respect to other 
functional domains, the data in this study 
shows that none of the treatments produces a 

significant improvement in cognitive symptoms 
or quality of life [29], [30].
Despite the robust evidence of major 
observational studies and open label studies 
that have supported the used of Clozapine as 
the Gold Standard in TRS, currently there is 
certain controversy concerning its effectiveness 
due to two works published in 2016 that showed 
contradicting evidence[31]. On one hand, a 
Network Metanalysis published by Samara et 
al, 2016[32], only revealed modest benefits for 
Clozapine, Olanzapine, and Risperidone in 
general TRS symptoms, without a clear benefit 
of Clozapine over other APs. On the other 
hand, a second meta-analysis published by 
Siskind et al, 2016[33], showed the superiority 
of Clozapine versus the rest of APs of first 
and second generation in reducing short and 
long term positive symptoms in TRS. Also, it 
was shown that a greater onset severity was 
correlated with better a response to Clozapine. 
Without prejudice to the latter, as Taylor 2017 
[31] points out, even with these contradicting 
results, thirty years of cumulative evidence, the 
use of Clozapine as the Gold Standard in TRS 
is still substantiated. Interestingly, Taylor notes, 
that the differences obtained in these meta-
analyses could correspond to methodological 
differences, particularly due to the heterogeneity 
in the definitions of TRS used, thus highlighting 
the importance of adopting similar criteria for 
its definition.

Resistance and prognosis.
TRS is a chronic illness, where up to 80% to 
90% of the patients will show some type of 
persistent social or labor dysfunction[34]. In 
that sense, TRS present an episodic course 
with relapses that may have a variable severity. 
Without prejudice to the latter, TRS is a 
chronic illness, where up to 80% to 90% of 
the patients will show some type of persistent 
social or labor dysfunction[34]. Considering 
this, some authors have used its chronicity as a 
marker of resistance, defined as the number of 
hospitalizations or the existence of prolonged 
hospitalizations[4]. In regard to relapses, a 
recent study of Kesserwani kadra et. al[35] which 
included 3651 individuals found an association 
with the use of Clozapine and the decrease of 
hospitalization compared to those who used 
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APs in monotherapy. This was sustained even 
in gravelly ill patients who were treated with 
Clozapine, who had a more deficient functional 
state and a graver psychopathology at the 
beginning of the prescription. Considering 
the rate of relapse has an economic impact, as 
Kennedy et al[36] observed, who showed that the 
cost of TRS in the US was of US$34 billion per 
year in medical costs, considering an annual 
cost of US$15,500 and US$22,300 per patient, 
which is triples in patients with TRS[37].

Discussion

Research about the effectiveness of anti-
psychotics in TRS have defined resistance 
to treatment heterogeneously, which limits 
the validity of the guidelines based on the 
evidence. Nevertheless, it is possible to find 
some common elements in all these definitions.
First, almost all these studies compare the 
response only in terms of positive symptoms. 
The central role of the positive symptoms is 
said to be related to the effects of these drugs, 
which is clearly superior in this symptomatic 
domain with respect to others, as well as the 
relevance of them for the disability of the 
patients[2]. Although there is growing evidence 
that the cognitive and negative symptoms may 
have a role in the long-term prognosis, until now 
there is no evidence that antipsychotics may 
have a decisive role in alleviating them. This 
appears to be the cause why even contemporary 
studies, performed during a period of greater 
consciousness concerning the impact of these 
other symptomatic domains, continue to focus 
almost exclusively in positive symptoms. 
Nevertheless, given the impact of cognitive 
symptoms in the functionality of the patients, 
it is necessary that clinicians and researchers 
consider their significance in the search of 
future interventions.
A second aspect that emerges with clarity is that 
guidelines decidedly recommend Clozapine 
in the management of TRS. Although the 
terms to define its onset are variable, these 
fluctuate around 6 weeks. In contrast to this 
recommendation, the studies in the literature 
show that, in practice, there is a significant delay 
in the implementation of this antipsychotic, 

which averages four years[38]. This figure 
surpasses any of the recommendations, and 
relates to the use, on average, of five APs prior 
to the implementation of Clozapine, reaching 
also higher dosages than the ones recommended 
in clinical guidelines[38]. This major delay was 
also found in other studies such as Wheeler's 
in New Zealand, where the time prior to the 
commencement of the administration averages 
ten years[39]. Certain barriers that involve 
both the prescribing physician as well as the 
institutions have been identified in the delay 
in the implementation of Clozapine. Farooq et 
al., in a systematic review from 1972 to March 
2018, selected 15 articles related to the barriers 
for the use of Clozapine in patients with TRS, 
and found that the main causes were related to 
mandatory blood extractions, fear to serious 
secondary effects, lack of familiarity with the 
use of the drug, lack of clarity in the diagnosis, 
difficulty on identifying/selecting adequate 
patients, service fragmentation (conducting 
the exam, delivery of results, prescription and 
delivery of the drug), and insufficient training 
of healthcare staff[40]. The resistance of the 
treatment to indicate Clozapine is not funded 
in reality, as concluded a study that analyzed 
the mortality of more than 14,000 subjects with 
severe mental disorders, and which identified 
a strong association between having received 
Clozapine and a reduction in mortality[41]. 
The authors show that the dimension of this 
protective effect cannot be explained only by the 
fact of receiving a hematological monitoring, 
and that it would be explained by a reduction in 
the risk of suicide as a reduction in mortality for 
medical causes.
The severe dysfunction associated to psychosis, 
along with the well-established benefit of 
Clozapine, make patent the need for identifying 
predictors for the response that may be measured 
early in the course of the treatment with 
antipsychotics. Given that the identification of 
treatment-resistant patients requires a period of 
observation of many week with full dosages of 
APs prior to defining an adequate treatment to 
the specific characteristics of these patients, they 
live with psychotic symptoms that may lead to 
a severe deterioration of their quality of life, 
including the risk of suicide. Along with this, 
they are exposed to the potential side effects 
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caused by high dosages of pharmaceuticals. 
There are known environmental factors that 
may contribute to TRS, such as the duration of 
psychosis without treatment or substance abuse. 
A significant role of genetic factors has also 
been identified[42], [43]. Nevertheless, biological 
bases are not exactly known and there are no 
biomarkers nor clear clinical predictors to 
identify early on which patients will require 
Clozapine. Interestingly, a review in 2018 that 
compiled 92 pharmacogenetic studies about the 
variation in the effectiveness of APs reveals only 
19 individuals of Hispanic decent from a total 
of 9,600 patients[44]. Given that an association 
between ancestry and pharmacokinetics 
parameters has been demonstrated, this lack 
puts emphasis in the necessity to develop 
studies in our Chilean population that contribute 
to relevant decision-making for individuals and 
the population.
Moreover, new perspectives concerning the 
classification of TRS have been proposed. 
Recently, Kinnon et al. [45] poses the possibility 
of dividing patients with TRS between primary 
and secondary types, i.e., between those 
whose resistance manifests before five years 
of treatment and after five years of treatment. 
Additionally, Kinon poses the category of ultra-
resistance to treatment, defined as those patients 
with TRS who do not respond to Clozapine. 
Under the same logic, the group of Lee et al. 
proposes the distinction between "responding to 
APs", "responding to Clozapine", and "resistant 
to Clozapine"[2]. Again, both proposals open 
the discussion about whether this group 
corresponds to a severity spectrum or, rather, to 
a categorically different TRS group of different 
neurobiology and genetic architecture. In this 
way, the goals of these proposals are in line 
with the intention of the Research Domain 
Criteria (RDoc) of modifying the nosology of 
the psychiatric illnesses using neurobiological 
variables[46].
In sum, although there are no unified criteria 
concerning the definition of TRS, this is a 
clinical problem that may be tackled by different 
strategies. This is why a critical approach to 
this definition and its implications will allow 
clinicians to optimize the treatment in this 
group of patients, improving their prognosis 
and reducing costs. At the same times, it will 

allow researchers to deepen and widen the 
spectrum of their research in regard to the cause 
and treatment of schizophrenia.
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