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Abstract: Cognitive impairment associated with schizophrenia (CIAS) represents one of the core
features of the disorder and has a significant impact on functional and rehabilitation outcomes
of people living with schizophrenia spectrum disorders (SSD). The aim of this critical review is
to highlight the most recent evidence on effective treatments available for CIAS, to discuss the
current challenges in this field, and to present future perspectives that may help to overcome
them. Concerning psychopharmacological approaches, among the most indicated strategies for the
management and prevention of CIAS is to favor second-generation antipsychotic medications and
avoid long-term and high-dose treatments with anticholinergic medications and benzodiazepines.
Moreover, non-pharmacological approaches such as cognitive remediation and physical exercise-
based programs represent evidence-based interventions in the treatment of CIAS that have shown
reliable evidence of effectiveness on both cognitive and functional outcomes. These treatments,
however, are still delivered to people accessing mental health services with a diagnosis of CIAS in an
uneven manner, even in high-income countries. Academic and clinical partnership and collaboration,
as well as advocacy from service users, families, carers, and stakeholders’ organizations could
help to reduce the bench to bedside gap in the treatment of CIAS. Future perspectives include the
development of novel pharmacological agents that could be effective in the treatment of CIAS, the
implementation of novel technologies such as telemedicine and virtual reality in the delivery of
evidence-based interventions to improve accessibility and engagement, and further research in the

field of non-invasive brain stimulation.

Keywords: CIAS; cognition; cognitive remediation; physical exercise; evidence-based; psychosocial
interventions; schizophrenia

1. Introduction

Schizophrenia spectrum disorders (SSD) are debilitating mental disorders that are often
associated with psychosocial functioning impairment and poor real-world outcomes [1-6],
as well as elevated levels of internalized stigma [7-9].

Cognitive impairment represents one of the core features of SSD [10-12], and has been
considered as such since the earliest conceptualizations of the disorder [13,14]. In fact, it can
be observed in the vast majority of diagnosed individuals [15-17] from an early age, even
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before the onset of psychotic symptoms [18-21], and it involves both neurocognitive [22,23]
and social cognition domains [24-26].

Cognitive impairment also represents one of the essential determinants of real-world
functional impairment in people living with SSD [27-29] and a considerable impact on
more distal outcomes that are considered as relevant treatment goals for patients such as
quality of life [30-32] and life engagement [33,34]. Moreover, cognitive impairment appears
to play a consistent negative role in the process of recovery of people living with SSD,
acting as a barrier in the context of psychiatric rehabilitation of SSD [35-37], and is also
related to the potential of aggressive behavior [38—41].

Furthermore, the expression of cognitive impairment in individuals living with SSD
can be very heterogeneous: it is often difficult to determine premorbid cognition, therefore
making it harder to determine to what extent it is intrinsic to the disorder and to what
extent it can be influenced by several aspects such as culture, age, and education [42,43].

Considering the frequency, the relevance, and the impact that cognitive impairment
has on the lives of people with SSD, the scientific community is gravitating towards the use
of a dedicated term to identify this psychopathological entity, that of cognitive impairment
associated with schizophrenia (CIAS) [44,45].

Despite the well-known clinical significance of CIAS, the treatment of CIAS remains
complex and several unresolved issues and challenges remain about this topic. For in-
stance, there is no pharmacological agent that has been currently approved specifically
for the treatment CIAS [46-50]. In addition, many currently widely used antipsychotic
medications (mainly first-generation antipsychotics) have been proved to worsen CIAS
due to different molecular mechanisms [50,51]. In addition, many different neurobiological
mechanisms have been identified as correlates of CIAS, such as aberrant neural network
organization, grey matter volume reduction, altered neuronal functioning and neurotrans-
mission, and excitatory/inhibitory imbalance at a cortical level, therefore making it harder
to select specific molecular targets and study new medications [52-54]. Furthermore, non-
pharmacological treatments like cognitive remediation have been extensively studied but,
although effective, they have limitations, such as the need for trained staff and integration
with rehabilitation [55].

Despite the importance of CIAS both in a scientific and in a clinical perspective, most
people living with SSD do not receive adequate treatment for CIAS in routine clinical
practice, even in high-income countries and in contexts with considerable levels of avail-
able resources [56-58]. This is probably due to the combined effect of different factors;
nonetheless, addressing this issue currently represents one of the main goals in the field of
SSD treatment.

The aims of the present critical review are to highlight the most recent evidence on
effective treatments available for CIAS, to discuss the current challenges in this field, and
to present future perspectives that may help to overcome them [50].

Narrative reviews form the basis of medical literature synthesis: unlike scoping re-
views, they can consider several different questions at the same time, and unlike systematic
reviews they can include the opinions, perspectives, and speculations of experts beside
and beyond the evidence reported in primary research. In this context, they can pro-
vide a critical assessment of the available evidence and offer valuable insight for future
research [59-61].

2. Treatment of Cognitive Impairment Associated with Schizophrenia

As previously mentioned, effective treatment of CIAS represents one of the main goals
in the field of clinical psychiatry when focusing on SSD.

To address CIAS, both pharmacological approaches and psychosocial interventions
have been devised and are being currently investigated, showing different degrees of
effectiveness.



Brain Sci. 2024, 14, 791

3o0f17

2.1. Pharmacological Treatment

The currently available pharmacological agents do not represent an effective treatment
for CIAS. In fact, no molecule has been approved specifically for the treatment of CIAS, and
no medication is currently recommended to improve CIAS in any international treatment
guideline [46-50].

However, an accurate management of pharmacological treatment could be of consider-
able help in the management of CIAS by avoiding approaches that have a negative impact
on cognitive performance.

The recent European Psychiatric Association guidance dedicated to treatment of
CIAS [50] recommends with the highest available grading to prefer second-generation
antipsychotics due to their favorable cognitive profile and to switch to a second-generation
molecule in patients with CIAS treated with a first-generation antipsychotics.

In fact, second-generation antipsychotics outperformed first-generation ones on cog-
nitive outcomes in different systematic reviews and meta-analyses, while first-generation
agents performed worse than the placebo [62—-64]. No second-generation molecule emerged
as superior to the others in systematic assessments [65,66]; recently-developed antipsychotics
such as lurasidone, cariprazine, brexpiprazole, and lumateperone have been postulated to
have more favorable cognitive effects due to their pharmacodynamic profile [67-70], but
these assumptions need to be more reliably proven by solid research and stronger evidence.

Reducing the anticholinergic burden represents another essential step to optimize
pharmacological treatment in order to avoid worsening CIAS [71-79]: in this perspective,
antipsychotics with a lower anticholinergic burden should be preferred when possible, and,
most importantly, long-term and high dose treatments with anticholinergic medications
should be avoided.

Benzodiazepines represent another category of medication that could have a negative
impact on CIAS [80,81], and again, long-term, high dose treatments should be avoided,
particularly in individuals already showing CIAS.

While no molecule has been approved or recommended for CIAS, some medica-
tions have shown preliminary evidence of effectiveness [45,82]. Some positive effects on
CIAS have been observed with medications that are usually prescribed in the context
of stages of neurodegenerative conditions producing cognitive impairment and demen-
tia, such as Alzheimer’s Disease: preliminary evidence of positive effects has been ob-
served with acetylcholinesterase inhibitors such as memantine [83-85] and galantamine
(which also acts as a positive allosteric modulator of alpha-7 nicotinic acetylcholine recep-
tors) [86]. Preliminary positive effects have been observed also using anti-inflammatory
molecules [87-90], particularly N-acetylcysteine [91] and minocycline [90,92,93].

Promising evidence has also been shown by molecules that are currently being devel-
oped and investigated in the treatment of SSD in regulatory trials, such as iclepertin [94-97],
luvadaxistat [98-100], and xanomeline-trospium [101,102].

In particular, iclepertin (registered as BI 425809) is a selective glycine transporter 1
inhibitor which is currently being investigated as an add-on treatment to antipsychotic
medications, aiming to improve negative symptoms of SSD and CIAS [94]. Preliminary
evidence of its effectiveness on CIAS has been reported in a Phase II placebo-controlled
randomized trial including 509 participants (NCT02832037), where the two higher-doses (10
and 25 mg) iclepertin groups significantly outperformed placebo considering the MATRICS
Consensus Cognitive Battery global cognitive scores as outcome [97].

Luvadaxistat (registered as TAK-831 and NBI-1065844) is a D-amino acid oxidase
that is also being investigated as an add-on to antipsychotic medications for the treatment
of negative symptoms and CIAS [98]. The results of a randomized, placebo-controlled
trial including 256 participants were recently published. No significant positive effects
were observed as regard negative symptoms; however, in the lowest dose group (50 mg),
luvadaxistat outperformed placebo on both performance-based measures of CIAS such as
the Brief Assessment of Cognition in Schizophrenia composite score and interview-based
assessments such as the Schizophrenia Cognition Rating Scale score [100].
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Xanomeline-trospium (or KarXT) is a combination of muscarinic agonist acting on M1,
M4, and M5 receptors (xanomeline) and a peripheral muscarinic receptor antagonist that
does not cross the blood-brain barrier, reducing cholinergic adverse effects without hinder-
ing the therapeutic effects (trospium) [103]. Xanomeline—-trospium is being investigated
as a stand-alone antipsychotic medication based on a mechanism of action that does not
involve D2 dopamine receptor blocking or modulation, and evidence of its effectiveness on
positive and negative symptoms of SSD has been provided by the recently published re-
sults of a Phase 3 randomized clinical trial (NCT04659161) including 252 participants [102].
However, the results of a Phase 2 trial (NCT03697252) including 125 participants also
reported interesting findings regarding CIAS. The computerized Cogstate Brief Battery
was used to measure cognitive performance, and while no significant treatment-related
effect was observed in the primary analysis, post hoc analyses conducted by removing
outliers showed significant positive effects that were not related to psychotic symptom
improvements and that were of moderate effects size in participants starting the trial with
significant CIAS (defined as a composite cognitive Z score < —1) [101].

The results of Phase 2 and Phase 3 trials that are currently underway will reveal
whether any of these molecules represents the long-awaited pharmacological game-changer
in the treatment of CIAS. However, even in the absence of highly impactful pharmacological
solutions, an effective and currently available way to treat CIAS is represented by evidence-
based psychosocial interventions.

Pharmacological interventions currently under investigation and of interest for CIAS
treatment are summarized in Table 1.

Table 1. Pharmacological treatments for CIAS.

Molecule Mechanism of Action Level of Evidence
SGAs show a low.er anticholinergic burden, Suggested by the EPA in patients experiencing CIAS
SGAs therefore decreasing the onset of CIAS as a . o .
. due to their more favorable cognitive profile [50]
treatment side-effect
Memantine Inhibition of acetylcholinesterase Preliminary evidence of positive effects [83-85]
Galantamine Positive allosteric modulation of alpha-7 Preliminary evidence of positive effects [86]

nicotinic acetylcholine receptors

N-Acetylcysteine

Anti-inflammatory action

Preliminary evidence of positive effects [91]

Minocycline Anti-inflammatory action Preliminary evidence of positive effects [90,92,93].

. . . o Preliminary evidence of positive effects reported in a
Iclepertin Selective glycine transporter 1 inhibition Phase I placebo-controlled randomized trial [97]
luvadaxistat D-amino acid oxidase Preliminary evidence of positive effects reported in a

randomized, placebo-controlled trial [100]

Xanomeline-trospium

A combination of muscarinic agonist acting on
M1, M4, and M5 receptors (xanomeline) and a
peripheral muscarinic receptor antagonist that
does not cross the blood-brain barrier, reducing
cholinergic adverse effects without hindering the
therapeutic effects (trospium)

Preliminary evidence of positive effects reported in a
Phase 3 randomized clinical trial [103]

CIAS (Cognitive impairment associated with schizophrenia); EPA (European Psychiatry Association); SGA

(Second generation antipsychotic).

2.2. Psychosocial Interventions

Psychosocial interventions currently represent the most effective strategy to address
CIAS [59,104-106].

Cognitive remediation (CR), in particular, is the intervention with the highest avail-
able degree of recommendation in the European Psychiatric Association guidance for the
treatment of CIAS [50].
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Several large systematic reviews and meta-analyses have attested the effectiveness of
CR in CIAS on both cognitive and functional outcomes [55,107-109], as well as its good
acceptability profile for participants [110] and the durability of its positive effects [111].

In particular, two large systematic reviews and meta-analyses focusing on the effective-
ness of CR were recently conducted by two completely independent groups and published
close to one another [55,108]. Interestingly, while the two meta-analyses followed a slightly
different methodological approach as regards study inclusion criteria (one included both
neurocognition- and social cognition-targeting CR programs [55], while the other focused
on neurocognition-oriented interventions [108] and the performed supplementary analyses;
the results were very similar, both as regards the observed effect sizes and the moderator
of effects.

The presence of an active and trained therapist delivering the intervention, the struc-
tured repetition of exercises, the development of novel cognitive strategies, and the im-
plementation of techniques to transfer cognitive gains into the real world all represent
essential elements of the intervention [55,112]. Age of participants does not appear to
represent a significant moderator of effects [55,113]. In this regard, CR can be offered and
provide benefits in older participants, but also represents a valid strategy in a longitudinal
perspective in the early-course of SSD individuals [114-117].

Considering this wealth of evidence regarding the effectiveness of CR, recent research
is focusing on the implementation of this intervention in real-world rehabilitation practice.
In fact, while the evidence of CR is well-attested, widespread dissemination in mental
health services is lacking [56,58,118].

Recent evidence shows that CR can be easily implemented in real-world contexts
even with limited available resources [119,120], while CR programs have been success-
fully delivered also in low-income countries such as India [121], Iran [122], Togo, and
Benin [123,124].

Barriers hindering the widespread implementation of CR appear to be mostly related
to the limited understanding of the benefits of this therapy on the part of mental health
professionals, of public health services, of policymaker organizations, and of regulatory
entities [58,118,125-127]. In this regard, academic and clinical partnership and collabora-
tion, as well as advocacy from service users, families, carers, and stakeholder organizations
have proven to represent powerful instruments to foster implementation [128,129].

Another category of psychosocial interventions that can provide substantial benefits
in treatment of CIAS are physical exercise (PE) based interventions, also called physical
activity interventions.

PE interventions, and aerobic PE in particular, are well-renowned for their positive
effects on metabolic and global health-related outcomes in people with SSD [48,130,131],
and have also shown reliable evidence of effectiveness on core dimensions of the disorder,
such as positive and negative symptoms [132-134]. Several systematic reviews and meta-
analysis have confirmed that PE interventions are also consistently effective in improving
CIAS [132,135,136].

A more recent meta-analysis has not only confirmed this observation, but also high-
lighted that, similarly to CR, PE is more effective when delivered by an active and trained
professional [137]. This work also observed a positive effect of a group context, as well as a
dose-response effect of PE interventions, starting from an intensity of 90 min per week for a
duration of at least 12 weeks. Another recent meta-analysis also confirmed that the positive
effects of PE interventions are not only confined to psychopathological dimensions of SSD
and CIAS but are also generalized to real-world functioning of participants [138]. Given
these findings, PE can be considered an evidence based intervention to address CIAS.

In addition, CR and PE interventions can be combined into integrated rehabilitation
treatment programs. According to recent evidence, the combination of CR and PE is more
effective than each intervention alone and appears to provide faster improvements in CIAS,
as PE appears also to enhance the cognitive effects of CR [139-141].
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Limitations to a widespread implementation of PE interventions in rehabilitation
services are akin to those observed for CR: knowledge and understanding of the benefits
of this treatment, and of the importance of CIAS in the context of SSD treatment, remain
limited, particularly in regulatory and policymaking contexts. Improving the awareness
regarding these issues, with the aim of obtaining high level and government organizational
backing as observed in some contexts [128,129], could be translated into a more consistent
delivery of this treatment to people accessing mental health services with a diagnosis
of SSD.

However, other strategies might further help in the implementation and delivery
of effective treatments to CIAS. Moreover, novel treatments are being developed and
investigated in the treatment of SSD which, based on their mechanisms of action, could
provide benefits as regards CIAS.

Non-pharmacological interventions currently suggested and/or under investigation
for CIAS treatment are summarized in Table 2.

Table 2. Non-pharmacological interventions for CIAS.

Type of Intervention

Main Details Level of Evidence

e the presence of an active and trained therapist
delivering the intervention improves the effect

° the structured repetition of exercises, the Suggested by the EPA as the intervention

with the highest available degree of

CR development of novel cognitive strategies, and the e :
implementation of techniques to transfer cognitive recommendation in the EP guidance for
gains into the real world all represent essential the treatment of CIAS [50]
elements of the intervention
e  aerobic PE appears to be the most effective
treatment (compared to other types of PE)
e  PE appears to be more effective when delivered by  Evidence of positive effects reported in
PE an active and trained professional several systematic reviews and
. A dose-response effect of PE interventions has been meta-analysis [132,135,136]
observed, starting from an intensity of 90 min per
week for a duration of at least 12 weeks
According to recent evidence, the combination of CR
CR + PE and PE is more effective than each intervention alone Evidence of positive effects reported in
and appears to provide faster improvements in CIAS, as  different RCTs [139-141]
PE appears to also enhance the cognitive effects of CR
Both TMS and tDCS have shown consistent positive Preliminary evidence of positive
NIBS effects on CIAS, but these effects currently appear to be y P

limited mostly to the working memory domain effects [142-145]

CIAS (Cognitive impairment associated with schizophrenia); CR (Cognitive remediation); NIBS (Non-invasive
brain stimulation); PE (Physical exercise); tDCS (Transcranial direct current stimulation); TMS (Transcranial
magnetic stimulation); RCTs (Randomized controlled trials).

3. Future Perspectives

Pharmacological and non-pharmacological interventions for CIAS are still in need of
improvement, although evidence supporting psychosocial interventions is now solid and
well proven, the diffusion of this type of intervention is yet to be improved. Furthermore,
specific molecules for this crucial unresolved issue in the treatment of SSD are still in need
of more evidence.

In addition, since CIAS has been proven to have a heterogeneous presentation, with
different domains being affected, future efforts should be made to evaluate the efficacy
of combined treatment, for instance testing a combination of non-pharmacological and
pharmacological treatment. In the current literature not much evidence is available on this
topic, although future studies are looking at this perspective [146,147].

Linked to the topic of the heterogeneity of clinical presentation of CIAS and of SSD in
general, personalized treatments should become a focus in the future as well, concentrating
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on specific deficits in different domains and implementing treatments also according to the
patients” abilities, in a recovery perspective [36].

Looking at future perspectives for this field, it is necessary to consider that the devel-
opment and the use of novel technologies have brought new perspectives in several fields
of medicine, including psychiatry.

The COVID-19 pandemic had an enormous impact on mental health services across the
globe [148-151] and on the lives of people with severe mental illness such as SSD [152-157],
but the need to avoid in-person visits ushered in an increase in the development and use of
telemedicine [158-160].

In fact, telemedicine could represent a valid instrument also in the treatment of CIAS,
as modern technologies could allow an effective remote delivery of CR interventions [161].

Several feasibility studies and clinical trials attested the acceptability and the effectiveness
of remotely delivered CR interventions, even before the onset of the pandemic [162-168].

A recent systematic review and meta-analysis confirmed that evidence-based psy-
chosocial interventions for SSD retained their efficacy, also when remotely delivered. In
particular, it was observed that CR interventions produced significant positive effects on
both cognitive and functional outcomes [169]. Preliminary evidence has also been recently
provided for the feasibility and efficacy of app-based and smartphone-based CR interven-
tions [170,171], but more studies are currently required to confirm the clinical impact of
this approach.

The possibility to offer remotely delivered CR interventions could substantially in-
crease the accessibility of this type of intervention, allowing more mental service users to
receive this type of treatment and contributing to wider implementation of evidence-based
interventions for people with SSD.

Another instrument that has recently seen a surge in public interest and also in the
attention of the scientific community thanks to current advances in the technological field
is that of immersive virtual reality.

Virtual reality has been theorized as an instrument to effectively deliver treatments in
an immersive manner for different mental health conditions [172-174]. Different systematic
reviews have observed that virtual reality interventions appear to be feasible and effective
in populations of individuals diagnosed with SSD [175,176], while a recent meta-analysis
including 11 different studies reported that virtual reality CR interventions produced
significant positive effects on CIAS [177].

However, these findings cannot be considered as conclusive for several different
reasons: many studies included small populations or presented significant quality issues,
an assessment of global cognitive performance was carried out in less than half of the
studies, and the essential outcome of psychosocial functioning was not taken into account.

Despite these limitations, virtual reality CR interventions appear as promising in-
struments that could offer more immersive and more ecologically valid rehabilitation
interventions for CIAS. More large and high-quality trials are currently underway to inves-
tigate the effectiveness of virtual reality CR in SSD [178,179] and also in other severe mental
illnesses [180,181]: the results of these studies will provide further valuable information.

Following these results, comparing virtual reality-based CR interventions to traditional
ones on outcomes of acceptability and effectiveness, also of engagement and of subjective
benefits, as well as investigating the cost-effectiveness of virtual reality CR interventions
represent the next steps for research in this field.

Another intervention that is currently gaining increasing attention in the treatment of
SSD is non-invasive brain stimulation (NIBS). NIBS techniques aim to treat mental health
conditions by modulation of brain activity through the use of magnetic or electric induction;
transcranial direct current stimulation (tDCS) and transcranial magnetic stimulation (TMS)
are both techniques that have been explored in the treatment of SSD and could have a
positive effect on CIAS [182,183].

Both TMS [184] and tDCS [142-145] have shown consistent positive effects on CIAS,
but these effects currently appear to be limited mostly to the working memory domain.
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This lack of evidence of generalized cognitive effects and the still limited evidence of
effects on psychosocial functioning outcomes do not currently allow NIBS to be suggested
as a top-tier treatment for CIAS. However, the high heterogeneity observed as regards
stimulation protocol intensity, duration, and even electrode placement currently represents
an important confounding factor, and more research is currently needed to assess the
most effective stimulation protocol for CIAS, which could indeed represent a valid and
effective treatment.

NIBS treatment can also be easily combined with CR interventions, structuring inte-
grated protocols that could be effective on CIAS as well as in other important core features
of SSD [185].

4. Discussion

CIAS represents one of the most prevalent, most impactful, and overall most impor-
tant features of SSD [4,12,17], particularly as it remains an unaddressed issue for many
individuals with SSD in real-world clinical contexts [56,58,118].

This is a particularly problematic issue as effective treatments to address CIAS have
been identified and validated. These include the adaptation of pharmacological treat-
ment [50] and the delivery of evidence-based psychosocial interventions such as CR [55,107,
108] an PE [136-138]. Fostering the implementation of these intervention in rehabilitation
practice should represent a key goal for practitioners in the perspective of providing the
most effective treatments for people living with SSD.

On the other hand, novel treatments are being developed and their effectiveness on
CIAS is currently being assessed. These include both new pharmacological treatments [45,82]
and new technologies for delivering psychosocial interventions, such as remote delivery
programs [161,169] and virtual reality [177]. NIBS techniques are also a growing field of
study, and protocols and programs that could provide substantial benefits on CIAS in a
reliable manner could be identified in the near future [145].

Future studies will inform the scientific community on the efficacy, the effective-
ness, and also on the relationship between cost and usefulness of these new therapeutic
approaches. It is probable that some, but not all, of these novel developments will be
translated into valid treatments that can be effectively provided for people living with SSD.
These treatments will likely be implemented alongside or in combination with interventions
of currently established effectiveness.

As novel evidence emerges, scientists and clinicians should work hand in hand to
ensure that the most effective treatments for people living with SSD are not only identified
but also made available in real-world settings in order to provide meaningful improvements
in several areas of their lives.

Author Contributions: Conceptualization and methodology: 1.C.-P., G.N., S.B. and A.V.; Validation:
ILC.-P, G.N,, S.B,, G.D. and A.V,; Formal Analysis: G.N., L.B.,, D.Z,, A.B.,, S.P, LP, VB. and J.L.;
Investigation: N.N., D.Z,,S.P,, AB., L.P,].L.,, VB. and G.N.; Resources: I.C.-P, G.N.,L.B, N.N.,D.Z.,
S.P, L.P, VB. and ].L.; Data curation: I.C.-P., G.N., N.N. and A.B; Writing—original draft: I.C.-P. and
G.N.; Writing—review & editing: G.N., S.B., G.D. and A.V,; Visualization: 5.B. and A.V.; Supervision:
I.C.-P, G.N,, S.B,, L.B,, G.D. and A.V. All authors have read and agreed to the published version of
the manuscript.

Funding: The authors received no specific funding for this work.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study.

Acknowledgments: All authors who contributed to this paper are listed as authors. No professional
medical writer was involved in any portion of the preparation of the manuscript.

Conflicts of Interest: The authors declare no conflict of interest in the design, execution, interpretation,
or writing of the study.



Brain Sci. 2024, 14, 791 9o0f 17

References

1.

10.

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

Galderisi, S.; Rossi, A.; Rocca, P.; Bertolino, A.; Mucci, A.; Bucci, P,; Rucci, P.; Gibertoni, D.; Aguglia, E.; Amore, M.; et al. The
Influence of Illness-Related Variables, Personal Resources and Context-Related Factors on Real-Life Functioning of People with
Schizophrenia. World Psychiatry 2014, 13, 275-287. [CrossRef] [PubMed]

Fleischhacker, WW.; Arango, C.; Arteel, P.; Barnes, T.R.E.; Carpenter, W.; Duckworth, K.; Galderisi, S.; Halpern, L.; Knapp, M.;
Marder, S.R.; et al. Schizophrenia--Time to Commit to Policy Change. Schizophr. Bull. 2014, 40 (Suppl. S3), S165-5194. [CrossRef]
[PubMed]

Tandon, R.; Nasrallah, H.; Akbarian, S.; Carpenter, W.T.; DeLisi, L.E.; Gaebel, W.; Green, M.E,; Gur, R.E.; Heckers, S.; Kane, ] M.;
et al. The Schizophrenia Syndrome, circa 2024: What We Know and How That Informs Its Nature. Schizophr. Res. 2023, 264, 1-28.
[CrossRef] [PubMed]

Maj, M.; van Os, J.; De Hert, M.; Gaebel, W.; Galderisi, S.; Green, M.F.; Guloksuz, S.; Harvey, P.D.; Jones, P.B.; Malaspina, D.; et al.
The Clinical Characterization of the Patient with Primary Psychosis Aimed at Personalization of Management. World Psychiatry
2021, 20, 4-33. [CrossRef] [PubMed]

Jonas, K.G.; Cannon, T.D.; Docherty, A.R.; Dwyer, D.; Gur, R.C.; Gur, R.E.; Nelson, B.; Reininghaus, U.; Kotov, R. Psychosis
Superspectrum I: Nosology, Etiology, and Lifespan Development. Mol. Psychiatry 2024, 29, 1005-1019. [CrossRef] [PubMed]
Vita, A.; Barlati, S.; Deste, G.; Rocca, P.; Rossi, A.; Bertolino, A.; Aguglia, E.; Amore, M.; Bellomo, A.; Biondi, M.; et al. The
Influence of Autistic Symptoms on Social and Non-Social Cognition and on Real-Life Functioning in People with Schizophrenia:
Evidence from the Italian Network for Research on Psychoses Multicenter Study. Eur. Psychiatry 2020, 63, €98. [CrossRef]
[PubMed]

Barlati, S.; Morena, D.; Nibbio, G.; Cacciani, P.; Corsini, P.; Mosca, A.; Deste, G.; Accardo, V.; Turrina, C.; Valsecchi, P,; et al.
Internalized Stigma among People with Schizophrenia: Relationship with Socio-Demographic, Clinical and Medication-Related
Features. Schizophr. Res. 2022, 243, 364-371. [CrossRef] [PubMed]

Shin, Y.-J.; Joo, Y.-H.; Kim, J.-H. Self-Perceived Cognitive Deficits and Their Relationship with Internalized Stigma and Quality of
Life in Patients with Schizophrenia. Neuropsychiatr. Dis. Treat. 2016, 12, 1411-1417. [CrossRef] [PubMed]

Yanos, P.T.; DeLuca, J.S.; Roe, D.; Lysaker, PH. The Impact of Illness Identity on Recovery from Severe Mental Illness: A Review
of the Evidence. Psychiatry Res. 2020, 288, 112950. [CrossRef]

McCutcheon, R.A.; Keefe, R.S.E.; McGuire, PK. Cognitive Impairment in Schizophrenia: Aetiology, Pathophysiology, and
Treatment. Mol. Psychiatry 2023, 28, 1902-1918. [CrossRef]

Harvey, P.D.; Bosia, M.; Cavallaro, R.; Howes, O.D.; Kahn, R.S.; Leucht, S.; Miiller, D.R.; Penadés, R.; Vita, A. Cognitive
Dysfunction in Schizophrenia: An Expert Group Paper on the Current State of the Art. Schizophr. Res. Cogn. 2022, 29, 100249.
[CrossRef] [PubMed]

Green, M.E; Horan, W.P; Lee, ]. Nonsocial and Social Cognition in Schizophrenia: Current Evidence and Future Directions. World
Psychiatry 2019, 18, 146-161. [CrossRef]

Bleuler, E. Die Prognose Der Dementia Praecox (Schizophreniegruppe). Allg. Z. Psychiat 1908, 65, 436—480.

Kraepelin, E.; Barclay, R. Dementia Praecox. Cut. Shepherd 1919, 13-24.

McCleery, A.; Nuechterlein, K.H. Cognitive Impairment in Psychotic Illness: Prevalence, Profile of Impairment, Developmental
Course, and Treatment Considerations. Dialogues Clin. Neurosci. 2019, 21, 239-248. [CrossRef]

Schaefer, J.; Giangrande, E.; Weinberger, D.R.; Dickinson, D. The Global Cognitive Impairment in Schizophrenia: Consistent over
Decades and around the World. Schizophr. Res. 2013, 150, 42-50. [CrossRef] [PubMed]

Vita, A.; Gaebel, W.; Mucci, A.; Sachs, G.; Erfurth, A.; Barlati, S.; Zanca, F.; Giordano, G.M.; Birkedal Glenthgj, L.; Nordentoft, M.;
et al. European Psychiatric Association Guidance on Assessment of Cognitive Impairment in Schizophrenia. Eur. Psychiatry 2022,
65, e58. [CrossRef]

Fusar-Poli, P; Deste, G.; Smieskova, R.; Barlati, S.; Yung, A.R.; Howes, O.; Stieglitz, R.-D.; Vita, A.; McGuire, P.; Borgwardt, S.
Cognitive Functioning in Prodromal Psychosis: A Meta-Analysis. Arch. Gen. Psychiatry 2012, 69, 562-571. [CrossRef] [PubMed]
Aas, M.; Dazzan, P; Mondelli, V.; Melle, I.; Murray, R.M.; Pariante, C.M. A Systematic Review of Cognitive Function in First-
Episode Psychosis, Including a Discussion on Childhood Trauma, Stress, and Inflammation. Front. Psychiatry 2014, 4, 182.
[CrossRef]

McCleery, A.; Ventura, J.; Kern, R.S.; Subotnik, K.L.; Gretchen-Doorly, D.; Green, M.F,; Hellemann, G.S.; Nuechterlein, K.H.
Cognitive Functioning in First-Episode Schizophrenia: MATRICS Consensus Cognitive Battery (MCCB) Profile of Impairment.
Schizophr. Res. 2014, 157, 33-39. [CrossRef]

Mollon, J.; Reichenberg, A. Cognitive Development Prior to Onset of Psychosis. Psychol. Med. 2018, 48, 392-403. [CrossRef]
[PubMed]

Nuechterlein, K.H.; Green, M.E; Kern, R.S.; Baade, L.E.; Barch, D.M.; Cohen, J.D.; Essock, S.; Fenton, W.S.; Frese, EJ.; Gold, ].M.;
et al. The MATRICS Consensus Cognitive Battery, Part 1: Test Selection, Reliability, and Validity. Am. J. Psychiatry 2008, 165,
203-213. [CrossRef] [PubMed]

Reichenberg, A. The Assessment of Neuropsychological Functioning in Schizophrenia. Dialogues Clin. Neurosci. 2010, 12, 383-392.
[CrossRef] [PubMed]

Couture, S.M.; Penn, D.L.; Roberts, D.L. The Functional Significance of Social Cognition in Schizophrenia: A Review. Schizophr.
Bull. 2006, 32, S44-S63. [CrossRef] [PubMed]


https://doi.org/10.1002/wps.20167
https://www.ncbi.nlm.nih.gov/pubmed/25273301
https://doi.org/10.1093/schbul/sbu006
https://www.ncbi.nlm.nih.gov/pubmed/24778411
https://doi.org/10.1016/j.schres.2023.11.015
https://www.ncbi.nlm.nih.gov/pubmed/38086109
https://doi.org/10.1002/wps.20809
https://www.ncbi.nlm.nih.gov/pubmed/33432763
https://doi.org/10.1038/s41380-023-02388-2
https://www.ncbi.nlm.nih.gov/pubmed/38200290
https://doi.org/10.1192/j.eurpsy.2020.99
https://www.ncbi.nlm.nih.gov/pubmed/33168115
https://doi.org/10.1016/j.schres.2021.06.007
https://www.ncbi.nlm.nih.gov/pubmed/34183209
https://doi.org/10.2147/NDT.S108537
https://www.ncbi.nlm.nih.gov/pubmed/27366073
https://doi.org/10.1016/j.psychres.2020.112950
https://doi.org/10.1038/s41380-023-01949-9
https://doi.org/10.1016/j.scog.2022.100249
https://www.ncbi.nlm.nih.gov/pubmed/35345598
https://doi.org/10.1002/wps.20624
https://doi.org/10.31887/DCNS.2019.21.3/amccleery
https://doi.org/10.1016/j.schres.2013.07.009
https://www.ncbi.nlm.nih.gov/pubmed/23911259
https://doi.org/10.1192/j.eurpsy.2022.2316
https://doi.org/10.1001/archgenpsychiatry.2011.1592
https://www.ncbi.nlm.nih.gov/pubmed/22664547
https://doi.org/10.3389/fpsyt.2013.00182
https://doi.org/10.1016/j.schres.2014.04.039
https://doi.org/10.1017/S0033291717001970
https://www.ncbi.nlm.nih.gov/pubmed/28735586
https://doi.org/10.1176/appi.ajp.2007.07010042
https://www.ncbi.nlm.nih.gov/pubmed/18172019
https://doi.org/10.31887/DCNS.2010.12.3/areichenberg
https://www.ncbi.nlm.nih.gov/pubmed/20954432
https://doi.org/10.1093/schbul/sbl029
https://www.ncbi.nlm.nih.gov/pubmed/16916889

Brain Sci. 2024, 14, 791 10 of 17

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

Pinkham, A E.; Harvey, P.D.; Penn, D.L. Social Cognition Psychometric Evaluation: Results of the Final Validation Study. Schizophr.
Bull. 2018, 44, 737-748. [CrossRef] [PubMed]

Barlati, S.; Minelli, A.; Ceraso, A.; Nibbio, G.; Carvalho Silva, R.; Deste, G.; Turrina, C.; Vita, A. Social Cognition in a Research
Domain Criteria Perspective: A Bridge between Schizophrenia and Autism Spectra Disorders. Front. Psychiatry 2020, 11, 806.
[CrossRef] [PubMed]

Galderisi, S.; Rucci, P,; Kirkpatrick, B.; Mucci, A.; Gibertoni, D.; Rocca, P.; Rossi, A.; Bertolino, A.; Strauss, G.P.; Aguglia, E.;
et al. Interplay Among Psychopathologic Variables, Personal Resources, Context-Related Factors, and Real-Life Functioning in
Individuals with Schizophrenia: A Network Analysis. JAMA Psychiatry 2018, 75, 396-404. [CrossRef] [PubMed]

Harvey, P.D.; Strassnig, M. Predicting the Severity of Everyday Functional Disability in People with Schizophrenia: Cognitive
Deficits, Functional Capacity, Symptoms, and Health Status. World Psychiatry 2012, 11, 73-79. [CrossRef] [PubMed]

Deste, G.; Vita, A.; Nibbio, G.; Penn, D.L.; Pinkham, A.E.; Harvey, P.D. Autistic Symptoms and Social Cognition Predict Real-World
Outcomes in Patients with Schizophrenia. Front. Psychiatry 2020, 11, 524. [CrossRef]

Tolman, A.W.; Kurtz, M.M. Neurocognitive Predictors of Objective and Subjective Quality of Life in Individuals with Schizophre-
nia: A Meta-Analytic Investigation. Schizophr. Bull. 2012, 38, 304-315. [CrossRef]

Lu, L.; Zeng, L.-N.; Zong, Q.-Q.; Rao, W.-W.; Ng, C.H.; Ungvari, G.S,; Li, J.; An, E-R,; Xiang, Y.-T. Quality of Life in Chinese
Patients with Schizophrenia: A Meta-Analysis. Psychiatry Res. 2018, 268, 392-399. [CrossRef] [PubMed]

Ehrminger, M.; Roux, P.; Urbach, M.; André, M.; Aouizerate, B.; Berna, E,; Bohec, A.-L.; Capdevielle, D.; Chéreau, I; Clauss, J.;
et al. The Puzzle of Quality of Life in Schizophrenia: Putting the Pieces Together with the FACE-SZ Cohort. Psychol. Med. 2022,
52,1501-1508. [CrossRef]

Correll, C.U.; Ismail, Z.; McIntyre, R.S.; Rafeyan, R.; Thase, M.E. Patient Functioning, Life Engagement, and Treatment Goals in
Schizophrenia. J. Clin. Psychiatry 2022, 83, 42345. [CrossRef]

Vita, A.; Barlati, S.; Deste, G.; Nibbio, G.; Penn, D.L.; Pinkham, A.E.; McIntyre, R.S.; Harvey, PD. Life Engagement in People
Living with Schizophrenia: Predictors and Correlates of Patient Life Engagement in a Large Sample of People Living in the
Community. Psychol. Med. 2023, 53, 7943-7952. [CrossRef]

Spaulding, W.D.; Sullivan, M.E. Treatment of Cognition in the Schizophrenia Spectrum: The Context of Psychiatric Rehabilitation.
Schizophr. Bull. 2016, 42, S53-561. [CrossRef] [PubMed]

Vita, A.; Barlati, S. Recovery from Schizophrenia: Is It Possible? Curr. Opin. Psychiatry 2018, 31, 246-255. [CrossRef] [PubMed]
Onitsuka, T.; Hirano, Y.; Nakazawa, T.; Ichihashi, K.; Miura, K.; Inada, K.; Mitoma, R.; Yasui-Furukori, N.; Hashimoto, R. Toward
Recovery in Schizophrenia: Current Concepts, Findings, and Future Research Directions. Psychiatry Clin. Neurosci. 2022, 76,
282-291. [CrossRef]

Barlati, S.; Nibbio, G.; Stanga, V.; Giovannoli, G.; Calzavara-Pinton, I.; Necchini, N.; Lisoni, J.; Deste, G.; Vita, A. Cognitive and
Clinical Characteristics of Offenders and Non-Offenders Diagnosed with Schizophrenia Spectrum Disorders: Results of the
Recoviwel Observational Study. Eur. Arch. Psychiatry Clin. Neurosci. 2023, 273, 1307-1316. [CrossRef]

Reinharth, J.; Reynolds, G.; Dill, C.; Serper, M. Cognitive Predictors of Violence in Schizophrenia: A Meta-Analytic Review.
Schizophr. Res. Cogn. 2014, 1, 101-111. [CrossRef]

Iozzino, L.; Harvey, P.D.; Canessa, N.; Gosek, P.; Heitzman, J.; Macis, A.; Picchioni, M.; Salize, H.].; Wancata, ].; Koch, M.; et al.
Neurocognition and Social Cognition in Patients with Schizophrenia Spectrum Disorders with and without a History of Violence:
Results of a Multinational European Study. Transl. Psychiatry 2021, 11, 620. [CrossRef]

Griffith, R.L.; Nowalis, S.; Monroe-Gulick, A. Executive Functioning and Offending Behavior: An Updated Meta-Analysis. Crim.
Justice Behav. 2024, 51, 528-551. [CrossRef]

Giannouli, V. Ethnicity, Mortality, and Severe Mental Illness. Lancet Psychiatry 2017, 4, 517. [CrossRef] [PubMed]

Keefe, R.S.E. Where Do We Cut the Bell-Shaped Curve of CIAS? Schizophr. Res. 2021, 228, 633-634. [CrossRef] [PubMed]
Horan, W.P; Catalano, L.T.; Green, M.F. An Update on Treatment of Cognitive Impairment Associated with Schizophrenia. In
Cognitive Functioning in Schizophrenia: Leveraging the RDoC Framework; Current Topics in Behavioral Neurosciences; Barch, D.M.,
Young, ] W., Eds.; Springer International Publishing: Cham, Switzerland, 2023; pp. 407—436, ISBN 978-3-031-26441-2.

Vita, A.; Nibbio, G.; Barlati, S. Pharmacological Treatment of Cognitive Impairment Associated with Schizophrenia: State of the
Art and Future Perspectives. Schizophr. Bull. Open 2024, 5, sgae013. [CrossRef]

Barnes, T.R.; Drake, R.; Paton, C.; Cooper, S.J.; Deakin, B.; Ferrier, LN.; Gregory, C.J.; Haddad, PM.; Howes, O.D.; Jones, I; et al.
Evidence-Based Guidelines for the Pharmacological Treatment of Schizophrenia: Updated Recommendations from the British
Association for Psychopharmacology. J. Psychopharmacol. 2020, 34, 3-78. [CrossRef]

Galletly, C.; Castle, D.; Dark, F; Humberstone, V.; Jablensky, A.; Killackey, E.; Kulkarni, J.; McGorry, P.; Nielssen, O.; Tran, N.
Royal Australian and New Zealand College of Psychiatrists Clinical Practice Guidelines for the Management of Schizophrenia
and Related Disorders. Aust. N. Z. ]. Psychiatry 2016, 50, 410-472. [CrossRef] [PubMed]

Keepers, G.A.; Fochtmann, L.J.; Anzia, ] M.; Benjamin, S.; Lyness, ].M.; Mojtabai, R.; Servis, M.; Walaszek, A.; Buckley, P.; Lenzen-
weger, MLE; et al. The American Psychiatric Association Practice Guideline for the Treatment of Patients with Schizophrenia. Am.
J. Psychiatry 2020, 177, 868-872. [CrossRef]

Remington, G.; Addington, D.; Honer, W.; Ismail, Z.; Raedler, T.; Teehan, M. Guidelines for the Pharmacotherapy of Schizophrenia
in Adults. Can. |. Psychiatry 2017, 62, 604-616. [CrossRef]


https://doi.org/10.1093/schbul/sbx117
https://www.ncbi.nlm.nih.gov/pubmed/28981848
https://doi.org/10.3389/fpsyt.2020.00806
https://www.ncbi.nlm.nih.gov/pubmed/33005149
https://doi.org/10.1001/jamapsychiatry.2017.4607
https://www.ncbi.nlm.nih.gov/pubmed/29450447
https://doi.org/10.1016/j.wpsyc.2012.05.004
https://www.ncbi.nlm.nih.gov/pubmed/22654932
https://doi.org/10.3389/fpsyt.2020.00524
https://doi.org/10.1093/schbul/sbq077
https://doi.org/10.1016/j.psychres.2018.07.003
https://www.ncbi.nlm.nih.gov/pubmed/30125870
https://doi.org/10.1017/S0033291720003311
https://doi.org/10.4088/JCP.LU21112AH2
https://doi.org/10.1017/S0033291723002106
https://doi.org/10.1093/schbul/sbv163
https://www.ncbi.nlm.nih.gov/pubmed/27460619
https://doi.org/10.1097/YCO.0000000000000407
https://www.ncbi.nlm.nih.gov/pubmed/29474266
https://doi.org/10.1111/pcn.13342
https://doi.org/10.1007/s00406-022-01510-9
https://doi.org/10.1016/j.scog.2014.06.001
https://doi.org/10.1038/s41398-021-01749-1
https://doi.org/10.1177/00938548231225260
https://doi.org/10.1016/S2215-0366(17)30165-7
https://www.ncbi.nlm.nih.gov/pubmed/28652039
https://doi.org/10.1016/j.schres.2021.01.013
https://www.ncbi.nlm.nih.gov/pubmed/33618939
https://doi.org/10.1093/schizbullopen/sgae013
https://doi.org/10.1177/0269881119889296
https://doi.org/10.1177/0004867416641195
https://www.ncbi.nlm.nih.gov/pubmed/27106681
https://doi.org/10.1176/appi.ajp.2020.177901
https://doi.org/10.1177/0706743717720448

Brain Sci. 2024, 14, 791 110f 17

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Vita, A.; Gaebel, W.; Mucci, A.; Sachs, G.; Barlati, S.; Giordano, G.M.; Nibbio, G.; Nordentoft, M.; Wykes, T.; Galderisi, S.
European Psychiatric Association Guidance on Treatment of Cognitive Impairment in Schizophrenia. Eur. Psychiatry 2022, 65, 57.
[CrossRef]

Solmi, M.; Murru, A.; Pacchiarotti, I.; Undurraga, ].; Veronese, N.; Fornaro, M.; Stubbs, B.; Monaco, F,; Vieta, E.; Seeman, M.V,;
et al. Safety, Tolerability, and Risks Associated with First- and Second-Generation Antipsychotics: A State-of-the-Art Clinical
Review. Ther. Clin. Risk Manag. 2017, 13, 757-777. [CrossRef]

Dietz, A.G.; Goldman, S.A.; Nedergaard, M. Glial Cells in Schizophrenia: A Unified Hypothesis. Lancet Psychiatry 2020, 7, 272-281.
[CrossRef] [PubMed]

Luvsannyam, E.; Jain, M.S.; Pormento, M.K.L.; Siddiqui, H.; Balagtas, A.R.A.; Emuze, B.O.; Poprawski, T. Neurobiology of
Schizophrenia: A Comprehensive Review. Cureus 2022, 14, €23959. [CrossRef] [PubMed]

McCutcheon, R.A.; Reis Marques, T.; Howes, O.D. Schizophrenia-An Overview. JAMA Psychiatry 2020, 77, 201-210. [CrossRef]
[PubMed]

Vita, A.; Barlati, S.; Ceraso, A.; Nibbio, G.; Ariu, C.; Deste, G.; Wykes, T. Effectiveness, Core Elements, and Moderators of
Response of Cognitive Remediation for Schizophrenia: A Systematic Review and Meta-Analysis of Randomized Clinical Trials.
JAMA Psychiatry 2021, 78, 848-858. [CrossRef] [PubMed]

Vita, A.; Barlati, S. The Implementation of Evidence-Based Psychiatric Rehabilitation: Challenges and Opportunities for Mental
Health Services. Front. Psychiatry 2019, 10, 147. [CrossRef]

Green, MLE; Llerena, K.; Kern, R.S. The “Right Stuff” Revisited: What Have We Learned About the Determinants of Daily
Functioning in Schizophrenia? Schizophr. Bull. 2015, 41, 781-785. [CrossRef] [PubMed]

Wykes, T.; Bowie, C.R.; Cella, M. Thinking About the Future of Cognitive Remediation Therapy Revisited: What Is Left to Solve
Before Patients Have Access? Schizophr. Bull. 2024, sbae075. [CrossRef] [PubMed]

Barlati, S.; Nibbio, G.; Vita, A. Evidence-Based Psychosocial Interventions in Schizophrenia: A Critical Review. Curr. Opin.
Psychiatry 2024, 37, 131-139. [CrossRef] [PubMed]

Cipriani, A.; Geddes, ]. Comparison of Systematic and Narrative Reviews: The Example of the Atypical Antipsychotics. Epidemiol.
Psichiatr. Soc. 2003, 12, 146-153. [CrossRef]

Ferrari, R. Writing Narrative Style Literature Reviews. Med. Writ. 2015, 24, 230-235. [CrossRef]

Baldez, D.P; Biazus, T.B.; Rabelo-da-Ponte, FD.; Nogaro, G.P.; Martins, D.S.; Kunz, M.; Czepielewski, L.S. The Effect of
Antipsychotics on the Cognitive Performance of Individuals with Psychotic Disorders: Network Meta-Analyses of Randomized
Controlled Trials. Neurosci. Biobehav. Rev. 2021, 126, 265-275. [CrossRef] [PubMed]

Désaméricq, G.; Schurhoff, F.; Meary, A.; Szoke, A.; Macquin-Mavier, I.; Bachoud-Lévi, A.C.; Maison, P. Long-Term Neurocognitive
Effects of Antipsychotics in Schizophrenia: A Network Meta-Analysis. Eur. J. Clin. Pharmacol. 2014, 70, 127-134. [CrossRef]
[PubMed]

Nielsen, R.E.; Levander, S.; Kjaersdam Telléus, G.; Jensen, S.O.W.; Ostergaard Christensen, T.; Leucht, S. Second-Generation
Antipsychotic Effect on Cognition in Patients with Schizophrenia—A Meta-Analysis of Randomized Clinical Trials. Acta Psychiatr.
Scand. 2015, 131, 185-196. [CrossRef] [PubMed]

Clissold, M.; Crowe, S.F. Comparing the Effect of the Subcategories of Atypical Antipsychotic Medications on Cognition in
Schizophrenia Using a Meta-Analytic Approach. J. Clin. Exp. Neuropsychol. 2019, 41, 26—42. [CrossRef] [PubMed]

Ohi, K.; Muto, Y.; Sugiyama, S.; Shioiri, T. Safety and Efficacy in Randomized Controlled Trials of Second-Generation Antipsy-
chotics Versus Placebo for Cognitive Impairments in Schizophrenia: A Meta-Analysis. J. Clin. Psychopharmacol. 2022, 42, 227.
[CrossRef] [PubMed]

Corponi, F,; Fabbri, C.; Bitter, I.; Montgomery, S.; Vieta, E.; Kasper, S.; Pallanti, S.; Serretti, A. Novel Antipsychotics Specificity
Profile: A Clinically Oriented Review of Lurasidone, Brexpiprazole, Cariprazine and Lumateperone. Eur. Neuropsychopharmacol.
2019, 29, 971-985. [CrossRef] [PubMed]

Fleischhacker, W.; Galderisi, S.; Laszlovszky, I.; Szatmari, B.; Barabassy, A.; Acsai, K.; Szalai, E.; Harsanyi, J.; Earley, W.; Patel, M.;
et al. The Efficacy of Cariprazine in Negative Symptoms of Schizophrenia: Post Hoc Analyses of PANSS Individual Items and
PANSS-Derived Factors. Eur. Psychiatry 2019, 58, 1-9. [CrossRef]

Olivola, M.; Bassetti, N.; Parente, S.; Arienti, V.; Civardi, S.C.; Topa, P.A.; Brondino, N. Cognitive Effects of Lurasidone and
Cariprazine: A Mini Systematic Review. Curr. Neuropharmacol. 2023, 21, 2431-2446. [CrossRef]

Parikh, N.B.; Robinson, D.M.; Clayton, A.H. Clinical Role of Brexpiprazole in Depression and Schizophrenia. Ther. Clin. Risk
Manag. 2017, 13, 299-306. [CrossRef]

Ang, M.S.; Abdul Rashid, N.A.; Lam, M.; Rapisarda, A.; Kraus, M.; Keefe, R.S.E.; Lee, ]. The Impact of Medication Anticholinergic
Burden on Cognitive Performance in People with Schizophrenia. J. Clin. Psychopharmacol. 2017, 37, 651. [CrossRef]

Eum, S.; Hill, S.K.; Alliey-Rodriguez, N.; Stevenson, ].M.; Rubin, L.H.; Lee, A.M.; Mills, L.J.; Reilly, J.L.; Lencer, R.; Keedy, S.K,;
et al. Genome-Wide Association Study Accounting for Anticholinergic Burden to Examine Cognitive Dysfunction in Psychotic
Disorders. Neuropsychopharmacology 2021, 46, 1802-1810. [CrossRef] [PubMed]

Eum, S.; Hill, SK.; Rubin, L.H.; Carnahan, R.M.; Reilly, ].L.; Ivleva, E.I; Keedy, S K.; Tamminga, C.A.; Pearlson, G.D.; Clementz,
B.A; et al. Cognitive Burden of Anticholinergic Medications in Psychotic Disorders. Schizophr. Res. 2017, 190, 129-135. [CrossRef]
[PubMed]


https://doi.org/10.1192/j.eurpsy.2022.2315
https://doi.org/10.2147/TCRM.S117321
https://doi.org/10.1016/S2215-0366(19)30302-5
https://www.ncbi.nlm.nih.gov/pubmed/31704113
https://doi.org/10.7759/cureus.23959
https://www.ncbi.nlm.nih.gov/pubmed/35541299
https://doi.org/10.1001/jamapsychiatry.2019.3360
https://www.ncbi.nlm.nih.gov/pubmed/31664453
https://doi.org/10.1001/jamapsychiatry.2021.0620
https://www.ncbi.nlm.nih.gov/pubmed/33877289
https://doi.org/10.3389/fpsyt.2019.00147
https://doi.org/10.1093/schbul/sbv018
https://www.ncbi.nlm.nih.gov/pubmed/25750248
https://doi.org/10.1093/schbul/sbae075
https://www.ncbi.nlm.nih.gov/pubmed/38780191
https://doi.org/10.1097/YCO.0000000000000925
https://www.ncbi.nlm.nih.gov/pubmed/38410981
https://doi.org/10.1017/S1121189X00002918
https://doi.org/10.1179/2047480615Z.000000000329
https://doi.org/10.1016/j.neubiorev.2021.03.028
https://www.ncbi.nlm.nih.gov/pubmed/33812977
https://doi.org/10.1007/s00228-013-1600-y
https://www.ncbi.nlm.nih.gov/pubmed/24145817
https://doi.org/10.1111/acps.12374
https://www.ncbi.nlm.nih.gov/pubmed/25597383
https://doi.org/10.1080/13803395.2018.1488952
https://www.ncbi.nlm.nih.gov/pubmed/30025491
https://doi.org/10.1097/JCP.0000000000001232
https://www.ncbi.nlm.nih.gov/pubmed/32740555
https://doi.org/10.1016/j.euroneuro.2019.06.008
https://www.ncbi.nlm.nih.gov/pubmed/31255396
https://doi.org/10.1016/j.eurpsy.2019.01.015
https://doi.org/10.2174/1570159X21666230727140843
https://doi.org/10.2147/TCRM.S94060
https://doi.org/10.1097/JCP.0000000000000790
https://doi.org/10.1038/s41386-021-01057-8
https://www.ncbi.nlm.nih.gov/pubmed/34145405
https://doi.org/10.1016/j.schres.2017.03.034
https://www.ncbi.nlm.nih.gov/pubmed/28390849

Brain Sci. 2024, 14, 791 12 of 17

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Khan, W.U.; Ghazala, Z.; Brooks, H.J.; Subramaniam, P.; Mulsant, B.H.; Kumar, S.; Voineskos, A.N.; Blumberger, D.M.; Kern, R.S,;
Rajji, T.K. The Impact of Anticholinergic Burden on Functional Capacity in Persons with Schizophrenia Across the Adult Life
Span. Schizophr. Bull. 2021, 47, 249-257. [CrossRef] [PubMed]

Joshi, Y.B.; Thomas, M.L.; Braff, D.L.; Green, M.E,; Gur, R.C.; Gur, R.E.; Nuechterlein, K.H.; Stone, W.S.; Greenwood, T.A.;
Lazzeroni, L.C.; et al. Anticholinergic Medication Burden—Associated Cognitive Impairment in Schizophrenia. Am. |. Psychiatry
2021, 178, 838-847. [CrossRef] [PubMed]

Joshi, Y.B. Cholinergic Functioning, Cognition, and Anticholinergic Medication Burden in Schizophrenia. In Cognitive Functioning
in Schizophrenia: Leveraging the RDoC Framework; Current Topics in Behavioral Neurosciences; Barch, D.M., Young, ].W., Eds.;
Springer International Publishing: Cham, Switzerland, 2023; pp. 393-406, ISBN 978-3-031-26441-2.

Selvaggi, P.; Fazio, L.; Toro, V.D.; Mucci, A.; Rocca, P.; Martinotti, G.; Cascino, G.; Siracusano, A.; Zeppegno, P.; Pergola, G.;
et al. Effect of Anticholinergic Burden on Brain Activity during Working Memory and Real-World Functioning in Patients with
Schizophrenia. Schizophr. Res. 2023, 260, 76-84. [CrossRef] [PubMed]

O’Reilly, K.; O’Connell, P.; Donohoe, G.; Coyle, C.; O’Sullivan, D.; Azvee, Z.; Maddock, C.; Sharma, K.; Sadi, H.; McMahon,
M.; et al. Anticholinergic Burden in Schizophrenia and Ability to Benefit from Psychosocial Treatment Programmes: A 3-Year
Prospective Cohort Study. Psychol. Med. 2016, 46, 3199-3211. [CrossRef] [PubMed]

Vinogradov, S.; Fisher, M.; Warm, H.; Holland, C.; Kirshner, M.A.; Pollock, B.G. The Cognitive Cost of Anticholinergic Burden:
Decreased Response to Cognitive Training in Schizophrenia. Am. . Psychiatry 2009, 166, 1055-1062. [CrossRef] [PubMed]

Fond, G.; Berna, F;; Boyer, L.; Godin, O.; Brunel, L.; Andrianarisoa, M.; Aouizerate, B.; Capdevielle, D.; Chereau, I.; Danion, ].M.;
et al. Benzodiazepine Long-Term Administration Is Associated with Impaired Attention/Working Memory in Schizophrenia:
Results from the National Multicentre FACE-SZ Data Set. Eur. Arch. Psychiatry Clin. Neurosci. 2018, 268, 17-26. [CrossRef]
Schuster, ] .-P.; Hoertel, N.; von Gunten, A.; Seigneurie, A.-S.; Limosin, F.; Group, C.S. Benzodiazepine Use among Older Adults
with Schizophrenia Spectrum Disorder: Prevalence and Associated Factors in a Multicenter Study. Int. Psychogeriatr. 2020, 32,
441-451. [CrossRef]

Veselinovi¢, T.; Neuner, I. Progress and Pitfalls in Developing Agents to Treat Neurocognitive Deficits Associated with Schizophre-
nia. CNS Drugs 2022, 36, 819-858. [CrossRef]

Hassanpour, F.; Zarghami, M.; Mouodi, S.; Moosazadeh, M.; Barzegar, F.; Bagheri, M.; Hendouei, N. Adjunctive Memantine
Treatment of Schizophrenia: A Double-Blind, Randomized Placebo-Controlled Study. J. Clin. Psychopharmacol. 2019, 39, 634—638.
[CrossRef] [PubMed]

Hosseini, S.A.; Sepehrmanesh, Z.; Gilasi, H.; Ghoraishi, F.S. The Effect of Memantine Versus Folic Acid on Cognitive Impairment
in Patients with Schizophrenia: A Randomized Clinical Trial. Iran. |. Psychiatry 2023, 18, 258-265. [CrossRef] [PubMed]
Schaefer, M.; Sarkar, S.; Theophil, I.; Leopold, K.; Heinz, A.; Gallinat, J. Acute and Long-Term Memantine Add-on Treatment to
Risperidone Improves Cognitive Dysfunction in Patients with Acute and Chronic Schizophrenia. Pharmacopsychiatry 2020, 53,
21-29. [CrossRef] [PubMed]

Koola, M.M.; Looney, SW.; Hong, H.; Pillai, A.; Hou, W. Meta-Analysis of Randomized Controlled Trials of Galantamine in
Schizophrenia: Significant Cognitive Enhancement. Psychiatry Res. 2020, 291, 113285. [CrossRef]

Hong, J.; Bang, M. Anti-Inflammatory Strategies for Schizophrenia: A Review of Evidence for Therapeutic Applications and
Drug Repurposing. Clin. Psychopharmacol. Neurosci. 2020, 18, 10-24. [CrossRef]

Pandurangi, A.K.; Buckley, P.F. Inflammation, Antipsychotic Drugs, and Evidence for Effectiveness of Anti-Inflammatory Agents
in Schizophrenia. In Neuroinflammation and Schizophrenia; Current Topics in Behavioral Neurosciences; Khandaker, G.M., Meyer,
U.,, Jones, P.B., Eds.; Springer International Publishing: Cham, Switzerland, 2020; pp. 227-244, ISBN 978-3-030-39141-6.
Sommer, LE.; van Westrhenen, R.; Begemann, M.].H.; de Witte, L.D.; Leucht, S.; Kahn, R.S. Efficacy of Anti-Inflammatory Agents
to Improve Symptoms in Patients with Schizophrenia: An Update. Schizophr. Bull. 2014, 40, 181-191. [CrossRef]

Cho, M; Lee, T.Y.; Kwak, Y.B.; Yoon, Y.B.; Kim, M.; Kwon, ].S. Adjunctive Use of Anti-Inflammatory Drugs for Schizophrenia: A
Meta-Analytic Investigation of Randomized Controlled Trials. Aust. N. Z. |. Psychiatry 2019, 53, 742-759. [CrossRef]

Yolland, C.O.; Hanratty, D.; Neill, E.; Rossell, S.L.; Berk, M.; Dean, O.M.; Castle, D.J.; Tan, E.J.; Phillipou, A.; Harris, A.W.; et al.
Meta-Analysis of Randomised Controlled Trials with N-Acetylcysteine in the Treatment of Schizophrenia. Aust. N. Z. ]. Psychiatry
2020, 54, 453-466. [CrossRef]

Cakici, N.; van Beveren, N.].M.; Judge-Hundal, G.; Koola, M.M.; Sommer, L.LE.C. An Update on the Efficacy of Anti-Inflammatory
Agents for Patients with Schizophrenia: A Meta-Analysis. Psychol. Med. 2019, 49, 2307-2319. [CrossRef]

Zhang, L.; Zheng, H.; Wu, R,; Kosten, T.R.; Zhang, X.-Y.; Zhao, ]J. The Effect of Minocycline on Amelioration of Cognitive Deficits
and Pro-Inflammatory Cytokines Levels in Patients with Schizophrenia. Schizophr. Res. 2019, 212, 92-98. [CrossRef]

Moschetti, V.; Desch, M.; Goetz, S.; Liesenfeld, K.-H.; Rosenbrock, H.; Kammerer, K.-P.; Wunderlich, G.; Wind, S. Safety,
Tolerability and Pharmacokinetics of Oral BI 425809, a Glycine Transporter 1 Inhibitor, in Healthy Male Volunteers: A Partially
Randomised, Single-Blind, Placebo-Controlled, First-in-Human Study. Eur. . Drug Metab. Pharmacokinet. 2018, 43, 239-249.
[CrossRef] [PubMed]

Moschetti, V.; Schlecker, C.; Wind, S.; Goetz, S.; Schmitt, H.; Schultz, A.; Liesenfeld, K.-H.; Wunderlich, G.; Desch, M. Multiple
Rising Doses of Oral BI 425809, a GlyT1 Inhibitor, in Young and Elderly Healthy Volunteers: A Randomised, Double-Blind, Phase
I Study Investigating Safety and Pharmacokinetics. Clin. Drug Investig. 2018, 38, 737-750. [CrossRef] [PubMed]


https://doi.org/10.1093/schbul/sbaa093
https://www.ncbi.nlm.nih.gov/pubmed/32619225
https://doi.org/10.1176/appi.ajp.2020.20081212
https://www.ncbi.nlm.nih.gov/pubmed/33985348
https://doi.org/10.1016/j.schres.2023.08.015
https://www.ncbi.nlm.nih.gov/pubmed/37633126
https://doi.org/10.1017/S0033291716002154
https://www.ncbi.nlm.nih.gov/pubmed/27576609
https://doi.org/10.1176/appi.ajp.2009.09010017
https://www.ncbi.nlm.nih.gov/pubmed/19570929
https://doi.org/10.1007/s00406-017-0787-9
https://doi.org/10.1017/S1041610219000358
https://doi.org/10.1007/s40263-022-00935-z
https://doi.org/10.1097/JCP.0000000000001115
https://www.ncbi.nlm.nih.gov/pubmed/31688396
https://doi.org/10.18502/ijps.v18i3.13002
https://www.ncbi.nlm.nih.gov/pubmed/37575608
https://doi.org/10.1055/a-0970-9310
https://www.ncbi.nlm.nih.gov/pubmed/31390660
https://doi.org/10.1016/j.psychres.2020.113285
https://doi.org/10.9758/cpn.2020.18.1.10
https://doi.org/10.1093/schbul/sbt139
https://doi.org/10.1177/0004867419835028
https://doi.org/10.1177/0004867419893439
https://doi.org/10.1017/S0033291719001995
https://doi.org/10.1016/j.schres.2019.08.005
https://doi.org/10.1007/s13318-017-0440-z
https://www.ncbi.nlm.nih.gov/pubmed/29076028
https://doi.org/10.1007/s40261-018-0660-2
https://www.ncbi.nlm.nih.gov/pubmed/29846887

Brain Sci. 2024, 14, 791 13 0of 17

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Tsuda, Y.; Ugai, H.; Wunderlich, G.; Shin, J.-G. Pharmacokinetics of Single Doses of BI 425809 in Healthy Chinese and Japanese
Subjects: A Randomized Study. Clin. Ther. 2019, 41, 961-971. [CrossRef] [PubMed]

Fleischhacker, W.W.; Podhorna, J.; Groschl, M.; Hake, S.; Zhao, Y.; Huang, S.; Keefe, R.S.E.; Desch, M.; Brenner, R.; Walling, D.P;
et al. Efficacy and Safety of the Novel Glycine Transporter Inhibitor BI 425809 Once Daily in Patients with Schizophrenia: A
Double-Blind, Randomised, Placebo-Controlled Phase 2 Study. Lancet Psychiatry 2021, 8, 191-201. [CrossRef] [PubMed]

Fradley, R.; Goetghebeur, P; Miller, D.; Burley, R.; Almond, S.; Gruart I Mass6, A.; Delgado Garcia, ].M.; Zhu, B.; Howley, E.; Neill,
J.C.; et al. Luvadaxistat: A Novel Potent and Selective D-Amino Acid Oxidase Inhibitor Improves Cognitive and Social Deficits in
Rodent Models for Schizophrenia. Neurochem. Res. 2023, 48, 3027-3041. [CrossRef] [PubMed]

O’Donnell, P.; Dong, C.; Murthy, V.; Asgharnejad, M.; Du, X.; Summerfelt, A.; Lu, H.; Xu, L.; Wendland, J.R.; Dunayevich, E.;
et al. The D-Amino Acid Oxidase Inhibitor Luvadaxistat Improves Mismatch Negativity in Patients with Schizophrenia in a
Randomized Trial. Neuropsychopharmacology 2023, 48, 1052-1059. [CrossRef] [PubMed]

Murthy, V.; Hanson, E.; DeMartinis, N.; Asgharnejad, M.; Dong, C.; Evans, R.; Ge, T.; Dunayevich, E.; Singh, ].B.; Ratti, E.; et al.
INTERACT: A Randomized Phase 2 Study of the DAAO Inhibitor Luvadaxistat in Adults with Schizophrenia. Schizophr. Res.
2024, 270, 249-257. [CrossRef]

Sauder, C.; Allen, L.A.; Baker, E.; Miller, A.C.; Paul, S.M.; Brannan, S.K. Effectiveness of KarXT (Xanomeline-Trospium) for
Cognitive Impairment in Schizophrenia: Post Hoc Analyses from a Randomised, Double-Blind, Placebo-Controlled Phase 2 Study.
Transl. Psychiatry 2022, 12, 491. [CrossRef]

Kaul, I.; Sawchak, S.; Correll, C.U.; Kakar, R.; Breier, A.; Zhu, H.; Miller, A.C.; Paul, S.M.; Brannan, S.K. Efficacy and Safety of
the Muscarinic Receptor Agonist KarXT (Xanomeline-Trospium) in Schizophrenia (EMERGENT-2) in the USA: Results from a
Randomised, Double-Blind, Placebo-Controlled, Flexible-Dose Phase 3 Trial. Lancet 2024, 403, 160-170. [CrossRef]

Breier, A.; Brannan, S.K.; Paul, S.M.; Miller, A.C. Evidence of Trospium’s Ability to Mitigate Cholinergic Adverse Events Related
to Xanomeline: Phase 1 Study Results. Psychopharmacology 2023, 240, 1191-1198. [CrossRef]

Nibbio, G.; Pinton, I.C.; Bertoni, L.; Cicale, A.; Necchini, N.; Zardini, D.; Poddighe, L.; Lisoni, J.; Deste, G.; Barlati, S.; et al.
Non-Pharmacological Interventions to Improve Cognitive Impairment and Psychosocial Functioning in Schizophrenia: A Critical
Review. . Psychopathol. 2024, 30. [CrossRef]

Solmi, M.; Croatto, G.; Piva, G.; Rosson, S.; Fusar-Poli, P.; Rubio, ] M.; Carvalho, A.F.; Vieta, E.; Arango, C.; DeTore, N.R.; et al.
Efficacy and Acceptability of Psychosocial Interventions in Schizophrenia: Systematic Overview and Quality Appraisal of the
Meta-Analytic Evidence. Mol. Psychiatry 2023, 28, 354-368. [CrossRef] [PubMed]

Fitapelli, B.; Lindenmayer, J.-P. Advances in Cognitive Remediation Training in Schizophrenia: A Review. Brain Sci. 2022, 12, 129.
[CrossRef]

Yeo, H.; Yoon, S.; Lee, J.; Kurtz, M.M.; Choi, K. A Meta-Analysis of the Effects of Social-Cognitive Training in Schizophrenia: The
Role of Treatment Characteristics and Study Quality. Br. J. Clin. Psychol. 2022, 61, 37-57. [CrossRef] [PubMed]

Lejeune, J.A.; Northrop, A.; Kurtz, M.M. A Meta-Analysis of Cognitive Remediation for Schizophrenia: Efficacy and the Role of
Participant and Treatment Factors. Schizophr. Bull. 2021, 47, 997-1006. [CrossRef]

Kambeitz-Ilankovic, L.; Betz, L.T.; Dominke, C.; Haas, S.S.; Subramaniam, K.; Fisher, M.; Vinogradov, S.; Koutsouleris, N.;
Kambeitz, J. Multi-Outcome Meta-Analysis (MOMA) of Cognitive Remediation in Schizophrenia: Revisiting the Relevance of
Human Coaching and Elucidating Interplay between Multiple Outcomes. Neurosci. Biobehav. Rev. 2019, 107, 828-845. [CrossRef]
Vita, A.; Barlati, S.; Ceraso, A.; Deste, G.; Nibbio, G.; Wykes, T. Acceptability of Cognitive Remediation for Schizophrenia: A
Systematic Review and Meta-Analysis of Randomized Controlled Trials. Psychol. Med. 2023, 53, 3661-3671. [CrossRef] [PubMed]
Vita, A.; Barlati, S.; Ceraso, A.; Nibbio, G.; Durante, F,; Facchi, M.; Deste, G.; Wykes, T. Durability of Effects of Cognitive Remedi-
ation on Cognition and Psychosocial Functioning in Schizophrenia: A Systematic Review and Meta-Analysis of Randomized
Clinical Trials. Am. . Psychiatry 2024, 181, 520-531. [CrossRef] [PubMed]

Bowie, C.R,; Bell, M.D,; Fiszdon, ].M.; Johannesen, ].K.; Lindenmayer, J.-P.; McGurk, S.R.; Medalia, A.A.; Penadés, R.; Saperstein,
AM.; Twamley, E.ZW,; et al. Cognitive Remediation for Schizophrenia: An Expert Working Group White Paper on Core Techniques.
Schizophr. Res. 2020, 215, 49-53. [CrossRef]

Seccomandi, B.; Agbedjro, D.; Bell, M.; Keefe, R.S.E.; Keshavan, M.; Galderisi, S.; Fiszdon, J.; Mucci, A.; Cavallaro, R.; Ojeda, N.;
et al. Exploring the Role of Age as a Moderator of Cognitive Remediation for People with Schizophrenia. Schizophr. Res. 2021, 228,
29-35. [CrossRef]

Fisher, M.; Loewy, R.; Hardy, K.; Schlosser, D.; Vinogradov, S. Cognitive Interventions Targeting Brain Plasticity in the Prodromal
and Early Phases of Schizophrenia. Annu. Rev. Clin. Psychol. 2013, 9, 435-463. [CrossRef] [PubMed]

Barlati, S.; de Peri, L.; Deste, G.; Fusar-Poli, P.; Vita, A. Cognitive Remediation in the Early Course of Schizophrenia: A Critical
Review. Curr. Pharm. Des. 2012, 18, 534-541. [CrossRef] [PubMed]

Frawley, E.; Heary, C.; Berry, C.; Cella, M.; Fowler, D.; Wykes, T.; Donohoe, G. Participant Perspectives on Cognitive Remediation
and Social Recovery in Early Psychosis (CReSt-R): An Acceptability Study. Early Interv. Psychiatry 2024, 18, 34—41. [CrossRef]
[PubMed]

Vidarsdottir, O.G.; Roberts, D.L.; Twamley, E.W.; Gudmundsdottir, B.; Sigurdsson, E.; Magnusdottir, B.B. Integrative Cognitive
Remediation for Early Psychosis: Results from a Randomized Controlled Trial. Psychiatry Res. 2019, 273, 690-698. [CrossRef]
[PubMed]


https://doi.org/10.1016/j.clinthera.2019.03.014
https://www.ncbi.nlm.nih.gov/pubmed/31005336
https://doi.org/10.1016/S2215-0366(20)30513-7
https://www.ncbi.nlm.nih.gov/pubmed/33610228
https://doi.org/10.1007/s11064-023-03956-2
https://www.ncbi.nlm.nih.gov/pubmed/37289348
https://doi.org/10.1038/s41386-023-01560-0
https://www.ncbi.nlm.nih.gov/pubmed/36928351
https://doi.org/10.1016/j.schres.2024.06.017
https://doi.org/10.1038/s41398-022-02254-9
https://doi.org/10.1016/S0140-6736(23)02190-6
https://doi.org/10.1007/s00213-023-06362-2
https://doi.org/10.36148/2284-0249-N455
https://doi.org/10.1038/s41380-022-01727-z
https://www.ncbi.nlm.nih.gov/pubmed/35999275
https://doi.org/10.3390/brainsci12020129
https://doi.org/10.1111/bjc.12320
https://www.ncbi.nlm.nih.gov/pubmed/34291465
https://doi.org/10.1093/schbul/sbab022
https://doi.org/10.1016/j.neubiorev.2019.09.031
https://doi.org/10.1017/S0033291722000319
https://www.ncbi.nlm.nih.gov/pubmed/35257646
https://doi.org/10.1176/appi.ajp.20230396
https://www.ncbi.nlm.nih.gov/pubmed/38476043
https://doi.org/10.1016/j.schres.2019.10.047
https://doi.org/10.1016/j.schres.2020.11.060
https://doi.org/10.1146/annurev-clinpsy-032511-143134
https://www.ncbi.nlm.nih.gov/pubmed/23297786
https://doi.org/10.2174/138161212799316091
https://www.ncbi.nlm.nih.gov/pubmed/22239585
https://doi.org/10.1111/eip.13424
https://www.ncbi.nlm.nih.gov/pubmed/37186460
https://doi.org/10.1016/j.psychres.2019.02.007
https://www.ncbi.nlm.nih.gov/pubmed/31207854

Brain Sci. 2024, 14, 791 14 of 17

118.
119.

120.

121.
122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

Wykes, T. Cognitive remediation—Where are we now and what should we do next? Off. J. Ital. Soc. Psychopathol. 2018, 24, 57-61.
Nibbio, G.; Barlati, S.; Cacciani, P.; Corsini, P.; Mosca, A.; Ceraso, A.; Deste, G.; Vita, A. Evidence-Based Integrated Intervention in
Patients with Schizophrenia: A Pilot Study of Feasibility and Effectiveness in a Real-World Rehabilitation Setting. Int. J. Environ.
Res. Public Health 2020, 17, 3352. [CrossRef] [PubMed]

Montemagni, C.; Del Favero, E.; Riccardi, C.; Canta, L.; Toye, M.; Zanalda, E.; Rocca, P. Effects of Cognitive Remediation on
Cognition, Metacognition, and Social Cognition in Patients with Schizophrenia. Front. Psychiatry 2021, 12, 649737. [CrossRef]
[PubMed]

Hegde, S. A Review of Indian Research on Cognitive Remediation for Schizophrenia. Asian J. Psychiatry 2017, 25, 54-59. [CrossRef]
Hatami, S.; Mirsepassi, Z.; Sedighnia, A.; Tehranidoost, M.; Masoomi, M.; Sharifi, V. A Short Course Computer-Assisted Cognitive
Remediation in Patients with Schizophrenia Spectrum Disorders: A Randomized Clinical Trial. Basic Clin. Neurosci. 2021, 12,
551-562. [CrossRef]

Vita, A.; Kakli, M.; Barlati, S.; Nibbio, G.; Dossou, P.; Degila, S.L.; Villa, S.; Deste, G. Implementation of Cognitive Rehabilitation
Interventions for Schizophrenia in Low-Income Countries: An Experience from Togo and Benin. Int. ]. Soc. Psychiatry 2023, 70,
408-409. [CrossRef]

Deste, G.; Kakli, M.; Barlati, S.; Nibbio, G.; Dossou, P.; Degila, S.L.; Ceraso, A.; Lisoni, J.; Calzavara-Pinton, I; Villa, S.; et al.
Application of Cognitive Remediation in the World: New Experiences from Two Schizophrenia Rehabilitation Centers in Togo
and Benin. Soc. Psychiatry Psychiatr. Epidemiol. 2024. [CrossRef]

Altman, R.A.E,; Reser, M,; Tan, E.J.; Rossell, S.L. Cognitive Remediation for Schizophrenia: Clinician Perspectives on Implementa-
tion Barriers and Facilitators. Rehabil. Psychology 2024, 69, 171-183. [CrossRef] [PubMed]

Altman, R A.E.; Tan, E.J.; Rossell, S.L. Factors Impacting Access and Engagement of Cognitive Remediation Therapy for People
with Schizophrenia: A Systematic Review. Can. |. Psychiatry 2023, 68, 139-151. [CrossRef] [PubMed]

Zbukvic, I; Bryce, S.; Moullin, J.; Allott, K. The Use of Implementation Science to Close the Research-to-Treatment Gap for
Cognitive Impairment in Psychosis. Aust. N. Z. |. Psychiatry 2023, 57, 1308-1315. [CrossRef] [PubMed]

Saperstein, A.M.; Bello, I.; Nossel, I.; Dixon, L.B.; Medalia, A. Implementation of Cognitive Health Services in Large Systems
of Care: Highlights from Coordinated Specialty Care for First Episode Psychosis. Schizophr. Bull. 2024, sbae030. [CrossRef]
[PubMed]

Dark, FL.; Amado, I; Erlich, M.D.; Ikezawa, S. International Experience of Implementing Cognitive Remediation for People with
Psychotic Disorders. Schizophr. Bull. 2024, sbae071. [CrossRef] [PubMed]

Galderisi, S.; De Hert, M.; Del Prato, S.; Fagiolini, A.; Gorwood, P.; Leucht, S.; Maggioni, A.P.; Mucci, A.; Arango, C. Identification
and Management of Cardiometabolic Risk in Subjects with Schizophrenia Spectrum Disorders: A Delphi Expert Consensus Study.
Eur. Psychiatry 2021, 64, e7. [CrossRef] [PubMed]

Schmitt, A.; Maurus, I.; Rossner, M.].; Roh, A.; Lembeck, M.; von Wilmsdorff, M.; Takahashi, S.; Rauchmann, B.; Keeser, D.; Hasan,
A.; et al. Effects of Aerobic Exercise on Metabolic Syndrome, Cardiorespiratory Fitness, and Symptoms in Schizophrenia Include
Decreased Mortality. Front. Psychiatry 2018, 9, 690. [CrossRef] [PubMed]

Fernandez-Abascal, B.; Suarez-Pinilla, P.; Cobo-Corrales, C.; Crespo-Facorro, B.; Sudrez-Pinilla, M. In- and Outpatient Lifestyle
Interventions on Diet and Exercise and Their Effect on Physical and Psychological Health: A Systematic Review and Meta-
Analysis of Randomised Controlled Trials in Patients with Schizophrenia Spectrum Disorders and First Episode of Psychosis.
Neurosci. Biobehav. Rev. 2021, 125, 535-568. [CrossRef]

Firth, J.; Cotter, J.; Elliott, R.; French, P; Yung, A.R. A Systematic Review and Meta-Analysis of Exercise Interventions in
Schizophrenia Patients. Psychol. Med. 2015, 45, 1343-1361. [CrossRef]

Sabe, M.; Kaiser, S.; Sentissi, O. Physical Exercise for Negative Symptoms of Schizophrenia: Systematic Review of Randomized
Controlled Trials and Meta-Analysis. Gen. Hosp. Psychiatry 2020, 62, 13-20. [CrossRef] [PubMed]

Dauwan, M.; Begemann, M.].H.; Heringa, S.M.; Sommer, L.E. Exercise Improves Clinical Symptoms, Quality of Life, Global
Functioning, and Depression in Schizophrenia: A Systematic Review and Meta-Analysis. Schizophr. Bull. 2016, 42, 588-599.
[CrossRef] [PubMed]

Firth, J.; Stubbs, B.; Rosenbaum, S.; Vancampfort, D.; Malchow, B.; Schuch, E; Elliott, R.; Nuechterlein, K.H.; Yung, A.R. Aerobic
Exercise Improves Cognitive Functioning in People with Schizophrenia: A Systematic Review and Meta-Analysis. Schizophr. Bull.
2017, 43, 546-556. [CrossRef] [PubMed]

Shimada, T.; Ito, S.; Makabe, A.; Yamanushi, A.; Takenaka, A.; Kawano, K.; Kobayashi, M. Aerobic Exercise and Cognitive
Functioning in Schizophrenia: An Updated Systematic Review and Meta-Analysis. Psychiatry Res. 2022, 314, 114656. [CrossRef]
[PubMed]

Korman, N.; Stanton, R.; Vecchio, A.; Chapman, J.; Parker, S.; Martland, R.; Siskind, D.; Firth, J. The Effect of Exercise on Global,
Social, Daily Living and Occupational Functioning in People Living with Schizophrenia: A Systematic Review and Meta-Analysis.
Schizophr. Res. 2023, 256, 98-111. [CrossRef]

Nuechterlein, K.H.; McEwen, S.C.; Ventura, J.; Subotnik, K.L.; Turner, L.R.; Boucher, M.; Casaus, L.R.; Distler, M.G.; Hayata, ].N.
Aerobic Exercise Enhances Cognitive Training Effects in First-Episode Schizophrenia: Randomized Clinical Trial Demonstrates
Cognitive and Functional Gains. Psychol. Med. 2022, 53, 4751-4761. [CrossRef]


https://doi.org/10.3390/ijerph17103352
https://www.ncbi.nlm.nih.gov/pubmed/32408561
https://doi.org/10.3389/fpsyt.2021.649737
https://www.ncbi.nlm.nih.gov/pubmed/34305668
https://doi.org/10.1016/j.ajp.2016.10.001
https://doi.org/10.32598/bcn.2021.3112.1
https://doi.org/10.1177/00207640231181526
https://doi.org/10.1007/s00127-023-02603-z
https://doi.org/10.1037/rep0000552
https://www.ncbi.nlm.nih.gov/pubmed/38512182
https://doi.org/10.1177/07067437221129073
https://www.ncbi.nlm.nih.gov/pubmed/36448242
https://doi.org/10.1177/00048674231160987
https://www.ncbi.nlm.nih.gov/pubmed/36964703
https://doi.org/10.1093/schbul/sbae030
https://www.ncbi.nlm.nih.gov/pubmed/38517180
https://doi.org/10.1093/schbul/sbae071
https://www.ncbi.nlm.nih.gov/pubmed/38758086
https://doi.org/10.1192/j.eurpsy.2020.115
https://www.ncbi.nlm.nih.gov/pubmed/33413701
https://doi.org/10.3389/fpsyt.2018.00690
https://www.ncbi.nlm.nih.gov/pubmed/30622486
https://doi.org/10.1016/j.neubiorev.2021.01.005
https://doi.org/10.1017/S0033291714003110
https://doi.org/10.1016/j.genhosppsych.2019.11.002
https://www.ncbi.nlm.nih.gov/pubmed/31751931
https://doi.org/10.1093/schbul/sbv164
https://www.ncbi.nlm.nih.gov/pubmed/26547223
https://doi.org/10.1093/schbul/sbw115
https://www.ncbi.nlm.nih.gov/pubmed/27521348
https://doi.org/10.1016/j.psychres.2022.114656
https://www.ncbi.nlm.nih.gov/pubmed/35659670
https://doi.org/10.1016/j.schres.2023.04.012
https://doi.org/10.1017/S0033291722001696

Brain Sci. 2024, 14, 791 150f 17

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.
151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

Dai, Y;; Ding, H.; Lu, X.; Wu, X,; Xu, C,; Jiang, T.; Ming, L.; Xia, Z.; Song, C.; Shen, H.; et al. CCRT and Aerobic Exercise:
A Randomised Controlled Study of Processing Speed, Cognitive Flexibility, and Serum BDNF Expression in Schizophrenia.
Schizophrenia 2022, 8, 84. [CrossRef]

Deste, G.; Corbo, D.; Nibbio, G.; Italia, M.; Dell’Ovo, D.; Calzavara-Pinton, I.; Lisoni, J.; Barlati, S.; Gasparotti, R.; Vita, A. Impact
of Physical Exercise Alone or in Combination with Cognitive Remediation on Cognitive Functions in People with Schizophrenia:
A Qualitative Critical Review. Brain Sci. 2023, 13, 320. [CrossRef] [PubMed]

Liu, Y;; Gu, N.; Cao, X.; Zhu, Y.; Wang, J.; Smith, R.C.; Li, C. Effects of Transcranial Electrical Stimulation on Working Memory in
Patients with Schizophrenia: A Systematic Review and Meta-Analysis. Psychiatry Res. 2021, 296, 113656. [CrossRef]

Narita, Z.; Stickley, A.; DeVylder, J.; Yokoi, Y.; Inagawa, T.; Yamada, Y.; Maruo, K.; Koyanagi, A.; Oh, H.; Sawa, A.; et al. Effect
of Multi-Session Prefrontal Transcranial Direct Current Stimulation on Cognition in Schizophrenia: A Systematic Review and
Meta-Analysis. Schizophr. Res. 2020, 216, 367-373. [CrossRef]

Sun, Y,; Song, H.; Liu, H.; Mao, F,; Sun, X.; Cao, F. Occupational Stress, Mental Health, and Self-Efficacy among Community
Mental Health Workers: A Cross-Sectional Study during COVID-19 Pandemic. Int. |. Soc. Psychiatry 2021, 67, 737-746. [CrossRef]
[PubMed]

Lisoni, J.; Baldacci, G.; Nibbio, G.; Zucchetti, A.; Butti Lemmi Gigli, E.; Savorelli, A.; Facchi, M.; Miotto, P,; Deste, G.; Barlati, S.;
et al. Effects of Bilateral, Bipolar-Nonbalanced, Frontal Transcranial Direct Current Stimulation (tDCS) on Negative Symptoms
and Neurocognition in a Sample of Patients Living with Schizophrenia: Results of a Randomized Double-Blind Sham-Controlled
Trial. J. Psychiatr. Res. 2022, 155, 430-442. [CrossRef] [PubMed]

Kubota, R.; Ikezawa, S.; Oi, H.; Oba, M.S.; Izumi, S.; Tsuno, R.; Adachi, L.; Miwa, M.; Toya, S.; Nishizato, Y.; et al. Valuable
Interaction with Cognitive Remediation and Optimal Antipsychotics for Recovery in Schizophrenia (VICTORY-S): Study Protocol
for an Interventional, Open-Label, Randomized Comparison of Combined Treatment with Cognitive Remediation and Lurasidone
or Paliperidone. Front. Psychiatry 2024, 14, 1331356. [CrossRef]

Kantrowitz, ].T.; Sharif, Z.; Medalia, A.; Keefe, R.S.E.; Harvey, P; Bruder, G.; Barch, D.M.; Choo, T; Lee, S.; Lieberman, ] A. A
Multicenter, Rater-Blinded, Randomized Controlled Study of Auditory Processing-Focused Cognitive Remediation Combined
with Open-Label Lurasidone in Patients with Schizophrenia and Schizoaffective Disorder. . Clin. Psychiatry 2016, 77, 799-806.
[CrossRef] [PubMed]

Moreno, C.; Wykes, T.; Galderisi, S.; Nordentoft, M.; Crossley, N.; Jones, N.; Cannon, M.; Correll, C.U.; Byrne, L.; Carr, S.; et al.
How Mental Health Care Should Change as a Consequence of the COVID-19 Pandemic. Lancet Psychiatry 2020, 7, 813-824.
[CrossRef]

Minelli, A.; Silva, R.C.; Barlati, S.; Vezzoli, M.; Carletto, S.; Isabello, C.; Bortolomasi, M.; Nibbio, G.; Lisoni, J.; Menesello, V.; et al.
The Elephant in the Room: A Cross-Sectional Study on the Stressful Psychological Effects of the COVID-19 Pandemic in Mental
Healthcare Workers. Brain Sci. 2022, 12, 408. [CrossRef]

Cullen, W.; Gulati, G.; Kelly, B.D. Mental Health in the COVID-19 Pandemic. QJM Int. ]. Med. 2020, 113, 311-312. [CrossRef]
Xiong, J.; Lipsitz, O.; Nasri, F; Lui, LM.W.; Gill, H.; Phan, L.; Chen-Li, D.; Iacobucci, M.; Ho, R.; Majeed, A.; et al. Impact of
COVID-19 Pandemic on Mental Health in the General Population: A Systematic Review. J. Affect. Disord. 2020, 277, 55-64.
[CrossRef] [PubMed]

Barlati, S.; Nibbio, G.; Vita, A. Schizophrenia during the COVID-19 Pandemic. Curr. Opin. Psychiatry 2021, 34, 203-210. [CrossRef]
Kozloff, N.; Mulsant, B.H.; Stergiopoulos, V.; Voineskos, A.N. The COVID-19 Global Pandemic: Implications for People with
Schizophrenia and Related Disorders. Schizophr. Bull. 2020, 46, 752-757. [CrossRef]

Mohan, M.; Perry, B.I; Saravanan, P.; Singh, S.P. COVID-19 in People with Schizophrenia: Potential Mechanisms Linking
Schizophrenia to Poor Prognosis. Front. Psychiatry 2021, 12, 666067. [CrossRef] [PubMed]

Barlati, S.; Nibbio, G.; Bianchi, F,; Gigli, E.B.L.; Calzavara-Pinton, I.; Cerati, C.; Fiori, J.; Lisoni, J.; Deste, G.; Vita, A. Long-Acting
Injectable Antipsychotics during the COVID-19 Pandemic in Schizophrenia: An Observational Study in a Real-World Clinical
Setting. Psychiatry Res. 2022, 317, 114878. [CrossRef] [PubMed]

Shinn, A.K.; Viron, M. Perspectives on the COVID-19 Pandemic and Individuals with Serious Mental Illness. J. Clin. Psychiatry
2020, 81, 14205. [CrossRef] [PubMed]

Fond, G.; Pauly, V.; Leone, M.; Llorca, P-M.; Orleans, V.; Loundou, A.; Lancon, C.; Auquier, P.; Baumstarck, K.; Boyer, L. Disparities
in Intensive Care Unit Admission and Mortality Among Patients with Schizophrenia and COVID-19: A National Cohort Study.
Schizophr. Bull. 2021, 47, 624-634. [CrossRef] [PubMed]

Portnoy, J.; Waller, M.; Elliott, T. Telemedicine in the Era of COVID-19. ]. Allergy Clin. Immunol. Pract. 2020, 8, 1489-1491.
[CrossRef] [PubMed]

Kichloo, A.; Albosta, M.; Dettloff, K.; Wani, F; El-Amir, Z; Singh, J.; Aljadah, M.; Chakinala, R.C.; Kanugula, A.K.; Solanki, S.;
et al. Telemedicine, the Current COVID-19 Pandemic and the Future: A Narrative Review and Perspectives Moving Forward in
the USA. Fam. Med. Community Health 2020, 8, e000530. [CrossRef] [PubMed]

Colbert, G.B.; Venegas-Vera, A.V.; Lerma, E.V. Utility of Telemedicine in the COVID-19 Era. Rev. Cardiovasc. Med. 2020, 21,
583-587. [CrossRef] [PubMed]

Jagtap, S.; Romanowska, S.; Leibovitz, T.; Onno, K.A.; Burhan, A.M.; Best, M.W. Can Cognitive Remediation Therapy Be Delivered
Remotely? A Review Examining Feasibility and Acceptability of Remote Interventions. Schizophr. Res. Cogn. 2022, 28, 100238.
[CrossRef]


https://doi.org/10.1038/s41537-022-00297-x
https://doi.org/10.3390/brainsci13020320
https://www.ncbi.nlm.nih.gov/pubmed/36831863
https://doi.org/10.1016/j.psychres.2020.113656
https://doi.org/10.1016/j.schres.2019.11.011
https://doi.org/10.1177/0020764020972131
https://www.ncbi.nlm.nih.gov/pubmed/33176527
https://doi.org/10.1016/j.jpsychires.2022.09.011
https://www.ncbi.nlm.nih.gov/pubmed/36182772
https://doi.org/10.3389/fpsyt.2023.1331356
https://doi.org/10.4088/JCP.15m09998
https://www.ncbi.nlm.nih.gov/pubmed/27035157
https://doi.org/10.1016/S2215-0366(20)30307-2
https://doi.org/10.3390/brainsci12030408
https://doi.org/10.1093/qjmed/hcaa110
https://doi.org/10.1016/j.jad.2020.08.001
https://www.ncbi.nlm.nih.gov/pubmed/32799105
https://doi.org/10.1097/YCO.0000000000000702
https://doi.org/10.1093/schbul/sbaa051
https://doi.org/10.3389/fpsyt.2021.666067
https://www.ncbi.nlm.nih.gov/pubmed/34079487
https://doi.org/10.1016/j.psychres.2022.114878
https://www.ncbi.nlm.nih.gov/pubmed/36206591
https://doi.org/10.4088/JCP.20com13412
https://www.ncbi.nlm.nih.gov/pubmed/32369691
https://doi.org/10.1093/schbul/sbaa158
https://www.ncbi.nlm.nih.gov/pubmed/33089862
https://doi.org/10.1016/j.jaip.2020.03.008
https://www.ncbi.nlm.nih.gov/pubmed/32220575
https://doi.org/10.1136/fmch-2020-000530
https://www.ncbi.nlm.nih.gov/pubmed/32816942
https://doi.org/10.31083/j.rcm.2020.04.188
https://www.ncbi.nlm.nih.gov/pubmed/33388003
https://doi.org/10.1016/j.scog.2022.100238

Brain Sci. 2024, 14, 791 16 of 17

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

Biagianti, B.; Fisher, M.; Howard, L.; Rowlands, A.; Vinogradov, S.; Woolley, ]. Feasibility and Preliminary Efficacy of Remotely
Delivering Cognitive Training to People with Schizophrenia Using Tablets. Schizophr. Res. Cogn. 2017, 10, 7-14. [CrossRef]
Fisher, M.; Loewy, R.; Carter, C.; Lee, A.; Ragland, J.D.; Niendam, T.; Schlosser, D.; Pham, L.; Miskovich, T.; Vinogradov, S.
Neuroplasticity-Based Auditory Training via Laptop Computer Improves Cognition in Young Individuals with Recent Onset
Schizophrenia. Schizophr. Bull. 2015, 41, 250-258. [CrossRef]

Hargreaves, A.; Dillon, R.; Anderson-Schmidt, H.; Corvin, A.; Fitzmaurice, B.; Castorina, M.; Robertson, I.H.; Donohoe, G.
Computerised Working-Memory Focused Cognitive Remediation Therapy for Psychosis--A Preliminary Study. Schizophr. Res.
2015, 169, 135-140. [CrossRef]

Ventura, J.; Wilson, S.A.; Wood, R.C.; Hellemann, G.S. Cognitive Training at Home in Schizophrenia Is Feasible. Schizophr. Res.
2013, 143, 397-398. [CrossRef] [PubMed]

Moura, B.M.; Avila, A.; Chendo, I.; Frade, P.; Barandas, R.; Vian, J.; Croca, M.; Roberto, A.; Almeida, C.; Antunes, F,; et al.
Facilitating the Delivery of Cognitive Remediation in First-Episode Psychosis: Pilot Study of a Home-Delivered Web-Based
Intervention. J. Nerv. Ment. Dis. 2019, 207, 951-957. [CrossRef] [PubMed]

Harris, A.W.; Kosic, T.; Xu, J.; Walker, C.; Gye, W.; Redoblado Hodge, A. Web-Based Cognitive Remediation Improves Supported
Employment Outcomes in Severe Mental Illness: Randomized Controlled Trial. JMIR Ment. Health 2017, 4, €30. [CrossRef]
Donohoe, G.; Dillon, R.; Hargreaves, A.; Mothersill, O.; Castorina, M.; Furey, E.; Fagan, A.]J.; Meaney, ].E; Fitzmaurice, B.;
Hallahan, B.; et al. Effectiveness of a Low Support, Remotely Accessible, Cognitive Remediation Training Programme for Chronic
Psychosis: Cognitive, Functional and Cortical Outcomes from a Single Blind Randomised Controlled Trial. Psychol. Med. 2018, 48,
751-764. [CrossRef]

Best, M.W.; Romanowska, S.; Zhou, Y.; Wang, L.; Leibovitz, T.; Onno, K.A.; Jagtap, S.; Bowie, C.R. Efficacy of Remotely
Delivered Evidence-Based Psychosocial Treatments for Schizophrenia-Spectrum Disorders: A Series of Systematic Reviews and
Meta-Analyses. Schizophr. Bull. 2023, 49, 973-986. [CrossRef]

Fisher, M.; Etter, K.; Murray, A.; Ghiasi, N.; LaCross, K.; Ramsay, I.; Currie, A.; Fitzpatrick, K.; Biagianti, B.; Schlosser, D.; et al.
The Effects of Remote Cognitive Training Combined With a Mobile App Intervention on Psychosis: Double-Blind Randomized
Controlled Trial. . Med. Internet Res. 2023, 25, €48634. [CrossRef] [PubMed]

Krzystanek, M.; Krysta, K.; Borkowski, M.; Skatacka, K.; Przybylo, J.; Patasz, A.; Mucic, D.; Martyniak, E.; Waszkiewicz, N. The
Effect of Smartphone-Based Cognitive Training on the Functional /Cognitive Markers of Schizophrenia: A One-Year Randomized
Study. J. Clin. Med. 2020, 9, 3681. [CrossRef] [PubMed]

Kim, S.; Kim, E. The Use of Virtual Reality in Psychiatry: A Review. J. Korean Acad. Child Adolesc. Psychiatry 2020, 31, 26-32.
[CrossRef]

Mishkind, M.C.; Norr, A.M.; Katz, A.C.; Reger, G.M. Review of Virtual Reality Treatment in Psychiatry: Evidence Versus Current
Diffusion and Use. Curr. Psychiatry Rep. 2017, 19, 80. [CrossRef]

Park, M.J.; Kim, D.J.; Lee, U.; Na, E.J.; Jeon, H.J. A Literature Overview of Virtual Reality (VR) in Treatment of Psychiatric
Disorders: Recent Advances and Limitations. Front. Psychiatry 2019, 10, 505. [CrossRef] [PubMed]

Schroeder, A.H.; Bogie, B.J.M.; Rahman, T.T.; Thérond, A.; Matheson, H.; Guimond, S. Feasibility and Efficacy of Virtual Reality
Interventions to Improve Psychosocial Functioning in Psychosis: Systematic Review. JMIR Ment. Health 2022, 9, €28502. [CrossRef]
[PubMed]

Gillouin, P--A.; Mattatia, D.; Bouvet, C. Virtual Reality for Clinical Evaluation and Treatment in Schizophrenia: A Systematic
Review. Psychosis 2024, 16, 212-229. [CrossRef]

Perra, A.; Riccardo, C.L.; De Lorenzo, V.; De Marco, E.; Di Natale, L.; Kurotschka, PK.; Preti, A.; Carta, M.G. Fully Immersive
Virtual Reality-Based Cognitive Remediation for Adults with Psychosocial Disabilities: A Systematic Scoping Review of Methods
Intervention Gaps and Meta-Analysis of Published Effectiveness Studies. Int. |. Environ. Res. Public Health 2023, 20, 1527.
[CrossRef] [PubMed]

Jespersen, A.E.; Lumbye, A.; Vinberg, M.; Glenthgj, L.; Nordentoft, M.; Weehrens, E.E.; Knudsen, G.M.; Makransky, G.; Miskowiak,
K.W. Effect of Immersive Virtual Reality-Based Cognitive Remediation in Patients with Mood or Psychosis Spectrum Disorders:
Study Protocol for a Randomized, Controlled, Double-Blinded Trial. Trials 2024, 25, 82. [CrossRef] [PubMed]

Thibaudeau, E.; Peyroux, E.; Franck, N.; Carling, H.; Lepage, M. Navigating Social Cognitive Impairments in Schizophrenia
Spectrum Disorders: Protocol for a Pilot Pre-Post Quasi-Experimental Study for Remote Avatar-Assisted Cognitive Remediation
Therapy. JMIR Res. Protoc. 2024, 13, e54251. [CrossRef] [PubMed]

Hernandez, M.E.H.; Michalak, E.; Choudhury, N.; Hewko, M.; Torres, I.; Menon, M.; Lam, R.W.; Chakrabarty, T. Co-Design of a
Virtual Reality Cognitive Remediation Program for Depression (bWell-D) With Patient End Users and Clinicians: Qualitative
Interview Study among Patients and Clinicians. JMIR Serious Games 2023, 11, e43904. [CrossRef] [PubMed]

Perra, A.; Galetti, A.; Zaccheddu, R.; Locci, A.; Piludu, F,; Preti, A.; Primavera, D.; Di Natale, L.; Nardi, A.E.; Kurotshka, P.K; et al.
A Recovery-Oriented Program for People with Bipolar Disorder through Virtual Reality-Based Cognitive Remediation: Results of
a Feasibility Randomized Clinical Trial. J. Clin. Med. 2023, 12, 2142. [CrossRef]

Begemann, M.J.; Brand, B.A,; Curéié-Blake, B.; Aleman, A.; Sommer, LE. Efficacy of Non-Invasive Brain Stimulation on Cognitive
Functioning in Brain Disorders: A Meta-Analysis. Psychol. Med. 2020, 50, 2465-2486. [CrossRef]

Sloan, N.P; Byrne, L.K.; Enticott, P.G.; Lum, J.A.G. Non-Invasive Brain Stimulation Does Not Improve Working Memory in
Schizophrenia: A Meta-Analysis of Randomised Controlled Trials. Neuropsychol. Rev. 2021, 31, 115-138. [CrossRef]


https://doi.org/10.1016/j.scog.2017.07.003
https://doi.org/10.1093/schbul/sbt232
https://doi.org/10.1016/j.schres.2015.09.004
https://doi.org/10.1016/j.schres.2012.11.033
https://www.ncbi.nlm.nih.gov/pubmed/23290608
https://doi.org/10.1097/NMD.0000000000001055
https://www.ncbi.nlm.nih.gov/pubmed/31503184
https://doi.org/10.2196/mental.6982
https://doi.org/10.1017/S0033291717001982
https://doi.org/10.1093/schbul/sbac209
https://doi.org/10.2196/48634
https://www.ncbi.nlm.nih.gov/pubmed/37955951
https://doi.org/10.3390/jcm9113681
https://www.ncbi.nlm.nih.gov/pubmed/33207811
https://doi.org/10.5765/jkacap.190037
https://doi.org/10.1007/s11920-017-0836-0
https://doi.org/10.3389/fpsyt.2019.00505
https://www.ncbi.nlm.nih.gov/pubmed/31379623
https://doi.org/10.2196/28502
https://www.ncbi.nlm.nih.gov/pubmed/35179501
https://doi.org/10.1080/17522439.2023.2197030
https://doi.org/10.3390/ijerph20021527
https://www.ncbi.nlm.nih.gov/pubmed/36674283
https://doi.org/10.1186/s13063-024-07910-7
https://www.ncbi.nlm.nih.gov/pubmed/38268043
https://doi.org/10.2196/54251
https://www.ncbi.nlm.nih.gov/pubmed/38477975
https://doi.org/10.2196/43904
https://www.ncbi.nlm.nih.gov/pubmed/37027183
https://doi.org/10.3390/jcm12062142
https://doi.org/10.1017/S0033291720003670
https://doi.org/10.1007/s11065-020-09454-4

Brain Sci. 2024, 14, 791 17 of 17

184. Jiang, Y.; Guo, Z.; Xing, G.; He, L.; Peng, H.; Du, F; McClure, M.A.; Mu, Q. Effects of High-Frequency Transcranial Magnetic
Stimulation for Cognitive Deficit in Schizophrenia: A Meta-Analysis. Front. Psychiatry 2019, 10, 135. [CrossRef] [PubMed]

185. Poppe, A.; Ritter, ED.; Bais, L.; Pustejovsky, J.E.; van Tol, M.-].; Curti¢-Blake, B.; Pijnenborg, G.H.; van Der Meer, L. The Efficacy
of Combining Cognitive Training and Noninvasive Brain Stimulation: A Transdiagnostic Systematic Review and Meta-Analysis.
Psychol. Bull. 2024, 150, 192-213. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3389/fpsyt.2019.00135
https://www.ncbi.nlm.nih.gov/pubmed/30984036
https://doi.org/10.1037/bul0000406
https://www.ncbi.nlm.nih.gov/pubmed/37956054

	Introduction 
	Treatment of Cognitive Impairment Associated with Schizophrenia 
	Pharmacological Treatment 
	Psychosocial Interventions 

	Future Perspectives 
	Discussion 
	References

