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Abstract

Treatment-resistant schizophrenia (TRS) is a severe form of schizophrenia with high
prevalence and human impact. Our aim was to perform a systematic review to find out
the extent of published research on TRS and to determine the current knowledge of TRS.
Studies were systematically collected using the databases of PubMed, Scopus and
CINAHL. English language original studies and reviews on TRS with most of the sample
including adults were included. The search located 449 studies. After abstract and
title review, 285 studies were included regarding definitions of TRS (N=11), genetics
(18), brain structure and functioning (18), cognition (8), other neurobiological
studies (16), medication (158), psychotherapy and cognitive rehabilitation (12),
electroconvulsive therapy (ECT) and repetitive transcranial magnetic stimulation
(rTMS) (15), prognosis (21), and other miscellaneous studies (8) on TRS. Definitions
of TRS varied notably, and in most of the non-pharmacological studies the samples
were small. Based on limited evidence of genetics, brain structure and functioning and
cognition, TRS may present as a different disorder with different aetiology compared
to non-TRS. Regarding treatments, clozapine, olanzapine, risperidone, ECT and
cognitive-behavioural therapy have shown effectiveness, although the number of studies
and quality of research on interventions is limited. Very little is known about risk
factors, long-term course of illness and predictors of outcome in TRS, especially in
naturalistic samples. Our findings suggest that TRS is a poorly defined, studied and
understood condition considering its high prevalence, clinical and economic importance
and poor prognosis. To create a framework of knowledge for TRS, as a basis to develop
innovative studies on treatment, there is a need for a consensus on the definition of
TRS. In addition, prospective long-term studies and prognostic studies are needed.
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Introduction

Treatment-resistant schizophrenia (TRS) is a severe form of schizophrenia and a common
condition faced by psychiatrists worldwide. One-fifth to one-third of all patients
with schizophrenia is considered to be resistant to treatment (4, 140). The burden of
TRS for the patients and to society is notably high (140). Patients experience
unfavourable events and comorbidity associated with the disease and treatment, and
unemployment and suicide risk are increased. Healthcare costs of TRS patients are 3 to
11-fold higher than schizophrenia patients in general (mainly due to high number of
hospitalizations), causing 60% to 80% of the total economic burden of schizophrenia.
Patients with early TRS signs and prior relapse (indicating TRS) have healthcare costs
up to 2.8 times higher than patients with early response to drug treatment and no
prior relapse (140). Correctly identifying and treating these patients could
contribute to reduce the burden on patients themselves, the economy and society.

In the original definition of TRS (10) the patient manifests a failure to respond to
three or more adequate trials of antipsychotic treatment within the last 5 years,
including medication from two distinct classes with dosing at least the equivalent of
1000mg per day of chlorpromazine. In addition, there must be at least moderately
severe continuous symptoms in certain psychosis symptoms (conceptual disorganization,
suspiciousness, hallucinatory behaviour and unusual thought content). Lastly, there
must be evidence of substantial current symptoms despite current optimized treatment
to which the patient is adherent: defined as a score of greater than or equal to 45 on
the Brief Psychiatric Rating Scale (BPRS) or 90 in the Positive and Negative Syndrome
Scale (PANSS) (10). Different definitions of TRS will be described later in this
article.

TRS may have some different biological features compared to treatment-responsive
schizophrenia, for example, less dopamine synthesis abnormalities and more marked
glutamatergic abnormalities (5, 7), reduced left dorsolateral prefrontal cortex (80),
genetic factors (49, 54) and higher rates of minor physical anomalies (95). TRS may
form a separable aetiological and diagnostic entity compared to schizophrenia in
general, as epidemiological study has recently suggested (159). Despite the public
health and human importance of TRS, it is a poorly studied and understood condition
and the research knowledge seems scattered. To our knowledge, there are no systematic
reviews summarizing scientific knowledge on several aspects of TRS, for example,
aetiology, risk factors, effective treatments and prognosis.

The aim of this study was to perform a systematic review to find out the extent of
published research on TRS and to determine the current knowledge of TRS.
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Methods

Data collection

A computerized literature search of articles on the topic was performed in April 2015,
and updated in April 2016, using electronic databases Scopus, PubMed (MEDLINE) and
CINAHL (EBSCO) by information scientist, one of the authors, NH. The systematic search
was implemented by using the following search strategy and algorithm to all databases:
((("ultra-resistant"[Title] OR "treatment-refractory"[Title] OR "treatment-resistant"
[Title])) AND schizophrenia [Title]) AND "English"[Language]. The search was restricted
to English language and there was no time restriction. We also did non-systematic
manual search from the included original articles.

Study selection

Search results were evaluated by two authors (AS, EJ) based on the titles and
abstracts of the articles. Additionally, the articles related to medication were
re-evaluated by AS and CM. The articles included were required to meet the following
criteria: original study or review (both systematic and non-systematic reviews were
included) on TRS, sample including mostly adult population and English language
article. The exclusion criteria were the following: conference abstract or letter or
book chapter, studies focusing only on childhood-onset schizophrenia and non-English
article.

Collected information

The included studies were grouped into the following categories based on their main
topic: definition of TRS, genetics, brain structure and functioning, cognition, other
studies on neurobiology, medication of TRS, psychotherapy and cognitive
rehabilitation, electroconvulsive therapy (ECT) and repetitive transcranial magnetic
stimulation (rTMS), prognosis and other miscellaneous studies. The number of original
studies and reviews in each of the categories were analysed. In addition, the main
results of each study topic were collected. It should be noted that in some cases the
articles were difficult to categorize into one category: if the article included
several topics of TRS. For this reason, the articles by Sinclair and Adams (116) and
Miyamoto et al. (109) were included in two categories (Medication of TRS and
Psychotherapy and cognitive rehabilitation). Studies analysing the efficacy of
medication were included into Medication of TRS, whereas studies focusing on
predictors of treatment response in TRS were categorized into Prognosis.
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Results

Search results

The literature search located 449 studies. All the article titles and abstracts were
reviewed and three articles from the manual search were added (49, 111, 159). After
this, 285 studies were included for further examination.

Figure 1. Flow chart of the selection of studies of treatment-resistant schizophrenia.
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