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Among negative symptoms, apathy is central to the impair-
ments in real-life functioning in schizophrenia spectrum
disorders (SSD). Thus, optimizing treatment for apathy
appears key to improve outcomes. In treatment research,
however, negative symptoms are typically studied as a uni-
factorial construct. We, therefore, aim to shed necessary
light on the status of apathy identification and treatment
in SSD.

Key words: Avolition/experiential symptoms/negative
symptoms/psychosis/biological treatment/psychosocial
treatment

Introduction

Primary negative symptoms are core phenomena in
schizophrenia spectrum disorders (SSD) negatively af-
fecting psychosocial functioning throughout the course
of illness.! Current consensus definitions depict 5 neg-
ative symptoms clustering into 2 domains with partly
separate underlying mechanisms.? The expressive do-
main comprises blunted affect and alogia, whereas the
experiential domain comprises avolition-apathy, anhe-
donia, and asociality.! Importantly, negative symptoms
occurring secondary to depression, medication side ef-
fects, substance use, environmental deprivation, or pos-
itive psychotic symptoms are prevalent in SSD.? They
are a challenge to the identification of primary negative
symptoms and may respond to treatment of the under-
lying cause.’

Apathy is defined as a reduction of motivation and
the initiation and persistence of goal-directed behavior,*
where the accompanying emotions (enthusiasm) and

thoughts (interest, desire) may also be affected.* Apathy
is associated with a poor quality of life’ and with adverse
effects on real-life functioning across illness phases,>”’
surpassing impairments caused by other negative symp-
toms.® Moreover, apathy is proposed as central to the
development and continuation of other negative symp-
toms, suggesting that these may also improve if apathy is
treated.® A meta-analysis reported an apathy point preva-
lence of 50% in high-risk populations, 28% in first-episode
psychosis (FEP), and 73% in multiple-episode psychosis.’
Longitudinal prospective studies in FEP patients found
that up to 50% experience clinically significant apathy’
and 30%-40% remain apathetic 10 years later.>!° Recent
evidence suggests that a delay in first treatment is a risk
factor for apathy both early and later in the course of
illness.” 101!

Albeit unique pathways underlying the development
of apathy have been suggested,® the basis for the devel-
opment of apathy partly overlaps with the basis of other
experiential symptoms.!? Relevant mechanisms may in-
clude aberrant motivation and reward processes, cogni-
tive impairment, demotivating beliefs, disturbances of
selfhood and self-agency, and diminished trait-level op-
timism causing low expectations of positive outcomes.>!?

Notably, the treatment options are limited, leaving ap-
athy a key target for treatment research.® This is, however,
rarely reflected in clinical trials, where negative symptoms
typically are studied as a unifactorial construct.'> We here
aim to give an update on the status of identifying and
treating apathy in SSD. To find relevant English language
articles for this narrative review on apathy treatment in
SSD, we searched MEDLINE (Ovid) and PsycINFO
(May 2, 2022) for randomized controlled trials (RCTs)
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and systematic reviews using combinations of keywords
describing the population (schizophrenia, schizoaffective,
and psychosis); intervention (biological- and psychoso-
cial interventions plus examples thereof); comparison
group (placebo, active control), and outcomes (apathy,
anhedonia, avolition, amotivation, deficit, experiential,
and negative symptom).

Identification

Terminology

Apathy is a transdiagnostic phenomenon occurring in
neurological disorders such as Alzheimer’s disease'* and
in mental illnesses outside of SSD." Although the phe-
notype has clear face validity, its identification is difficult.
The operationalization of apathy has changed over time,
differs across neurology and psychiatry,'>'¢ and different
synonyms are used interchangeably. Whereas “apathy” is
commonly used in neurology, “amotivation,” “demotiv-
ation,” “avolition,” “avolition-apathy,” and “abulia” are
also used in psychiatry. The terms “avolition” and “ap-
athy” have been used to describe both a single negative
symptom'®!” and as an alternative label for the experi-
ential domain.'? In the following, apathy is conceptual-
ized as the individual avolition symptom. However, few
treatment trials report effects on apathy per se. We have
therefore included research on the experiential domain,
where treatment effects on apathy are embedded. The
terms “apathy” and “experiential domain” will be applied
accordingly.

Assessment

The most widely applied negative symptom assessments in
psychiatry are observer-rated first-generation scales such
as the Scale for the Assessment of Negative Symptoms
(SANS)'® and the Positive and Negative Syndrome Scale
(PANSS)." The scales focus on observable behaviors and
do not evaluate emotions and thoughts. Furthermore,
their original negative symptoms subscales comprise
some items that are now considered cognitive and dis-
organized symptoms.* Factor analyses have, however,
identified factors corresponding to the experiential and
expressive domains both in FEP and longer-term psy-
chotic disorders,!”? with minimal item variation between
cultures.”!

Specific scales for apathy assessment include the
observer-rated Apathy Evaluation Scale, one of the most
robust scales for cross-disorder use.”> The observer-rated
second-generation scales, such as the Clinical Assessment
Interview for Negative Symptoms?® and the Brief
Negative Symptom Scale,* concur with the current con-
sensus on symptom and domain structure and include
items assessing apathy. Both scales assess observable and
subjectively experienced aspects of apathy and other ex-
periential symptoms.
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A point of discussion is whether self-report measures
of apathy are valid and reliable. While older studies sug-
gested that they were not,” later studies indicate that
self- and observer ratings do not differ substantially®
but tap into slightly different aspects of apathy. The
Self-Evaluation of Negative Symptoms?’ includes items
reflecting apathy and demonstrates a 5-factor structure
corresponding to the consensus for negative symptoms,*’
whereas the Motivation and Pleasure Scale-Self-Report?
assesses the experiential domain. Both are time-efficient
in clinical practice. In toto, using specific scales or sec-
ond-generation negative symptom scales to assess apathy
is recommended.* Several of these scales could also be
used to assess apathy outside of SSD, such as bipolar-
and major depressive disorders." For further detail about
assessment, we recommend review articles by Lincoln et
al® and the European Psychiatric Association.*

The secondary sources of apathy are rarely recognized.
However, identifying and assessing potential secondary
sources is crucial to minimize confounding in clinical
trials,* where a reduction in, eg, depressive symptoms,
may falsely be interpreted as a treatment effect on pri-
mary apathy.

Treatment

Current Evidence

The evidence base for treating apathy in SSD is limited
because systematic reviews and meta-analyses typically
include RCTs reporting negative symptoms as the global
score of unifactorial negative symptoms assessed with
the SANS or the PANSS.*® Negative symptoms are also
rarely the primary treatment target. In the following, we
will refer to RCTs and systematic reviews investigating
the treatment of apathy or the experiential domain.

Psychosocial Treatments

Cognitive Behavioral Therapy. Cognitive behavioral
therapy for negative symptoms (CBTn) aims to modify
demotivating beliefs and encourage behavioral activation.
An RCT exploring CBTn efficacy for apathy outpatients
reported a reduction in apathy after CBTn plus standard
treatment (ST) compared to ST alone.*! The effect was
maintained 6 months post-treatment.* Results may have
been biased by non-blinding of treatment allocation and
more treatment time in the CBTn group. Another RCT
from the positive emotions program for schizophrenia
found that participants receiving positive emotions pro-
gram for schizophrenia plus treatment as usual (TAU)
showed a significant reduction in the experiential domain
compared to TAU at program end and 6 months post-
treatment, but a reduction of apathy at 6 months only.
After removing participants where treatment allocation
was revealed by mistake, the effect on apathy at 6 months
was no longer significant.** A small, yet methodologically
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rigorous meta-analysis of RCTs applying a minimum
level of negative symptoms for study inclusion, found a
small reduction in experiential domain symptoms after
CBT, but not cognitive remediation therapy, compared to
TAU.3

Social Skills Training. Social skills training (SST) aims
to improve social performance, social interaction, or in-
terpersonal skills to minimize the risk of social rejection
and withdrawal. One RCT compared nine months of
cognitive behavioral social skills training (CBSST) with
an active control condition and found a moderate effect
size improvement in the experiential domain in favor of
CBSST.* The relative efficacy of the SST and CBT com-
ponents is unknown, limiting interpretation.

Cognitive Remediation Therapy. Cognitive remediation
therapy (CRT) could address cognitive impairments inter-
fering with motivation and reward processes and mitigate
demotivating beliefs. One RCT found a moderate de-
crease in the experiential domain after CRT plus antipsy-
chotic medication (AP) compared to standard treatment
plus AP. Still, the authors regarded findings as prelimi-
nary due to the small sample size.’* Twelve months post-
treatment, another RCT reported a significant decline in
the experiential domain and apathy specifically after CRT
plus AP, compared to healthy behaviors training plus
AP.?" A small pilot study compared a new social cogni-
tion remediation intervention (SoCIAL) with a CRT
previously validated for functional and cognitive out-
comes and found a reduction in the experiential domain
only after the SOCIAL intervention.*® Finally, one study
combined individual data from 4 RCTs and reported a
reduction in the experiential domain approaching the
level of statistical significance for CRT compared to a
control condition. However, the effect was not retained
at follow-up.*

Early Intervention Services. Early intervention services
(EIS) provide specialized, low-threshold and multidisci-
plinary services combining assertive psychosocial treat-
ments, including family psychoeducation and CBT with
biological treatment. Studies experimentally reducing the
duration of untreated psychosis find early and sustained
reductions in unifactorial negative symptoms in inter-
vention- compared to control regions.’>' One RCT in-
vestigated EIS effects on the experiential domain in FEP
participants that after 2 years of EIS were randomized
to another EIS-year or standard care. Post-treatment, the
experiential domain score was significantly lower in the
EIS group.®

Biological Treatments

Antipsychotic  Medication. Although several meta-
analyses concluded with minor beneficial effects on

Turning the Spotlight on Apathy: Identification and Treatment in SSD

unifactorial negative symptoms for second- but not
first-generation antipsychotics compared to placebo,*#!
no studies reported on apathy as an outcome measure.
However, newer agents that do not directly affect do-
pamine receptors or have an affinity for D, receptors
may be relevant, eg, cariprazine, roluperidone, and
pimavanserin.* Compared to placebo, one phase 2b
RCT* reported that roluperidone, which primarily targets
SHT,, and sigma, receptors, significantly reduced experi-
ential domain symptoms, whereas another roluperidone
RCT found a nominally significant reduction in the expe-
riential domain.*

Adjunctive Medication. Several drugs have been tested
as adjunctive medication to AP.*® Two RCTs, one se-
verely underpowered,* compared the monoamine oxi-
dase B inhibitor rasagiline* and the selective serotonin
reuptake inhibitor citalopram* to placebo and found
a significant reduction in apathy and the experiential
domain, respectively. The effects of pro-dopaminergic
drugs, antibiotics, anti-inflammatory agents, or drugs
affecting glutamate neurotransmission or oxytocin
pathways on apathy, or the experiential domain have not
yet been investigated.

Transcranial Stimulation. Repetitive transcranial mag-
netic stimulation (rTMS) is one type of noninvasive stim-
ulation of specific prefrontal cortical regions by magnetic
pulses. One well-powered, double-blind, sham-controlled
RCT, including participants with predominantly nega-
tive symptoms, reported a significant reduction in apathy
after rTMS compared to placebo,*” whereas another RCT
reported no beneficial effect on the experiential domain.*
Compared to sham, a double-blind RCT found a large
experiential domain reduction after bilateral transcranial
direct current stimulation. However, a minimum negative
symptom level for inclusion was not applied, and sec-
ondary negative symptoms were not controlled for.*

Conclusion

The clinician-rated second-generation negative symptom
scales or specific apathy scales are the current gold
standard for assessing apathy in SSD. These scales assess
emotions and thoughts as well as behavior and are more
relevant for identification of experiential symptoms. Self-
reports may further elaborate on subjective experience.
Because assessment scales do not differentiate clearly be-
tween primary and secondary sources of apathy, poten-
tial secondary sources should be assessed routinely. The
evidence base for the treatment of apathy and the experi-
ential domain is limited. There is preliminary support for
a beneficial effect of CBTn, SST and CRT, transcranial
stimulation, and for roluperidone and adjuvant AD.
There are further some indications that EIS enhances
positive outcomes.
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Future Directions

Improving the assessment of primary- and secondary ap-
athy and running treatment studies targeting apathy with
requirements of higher levels for study inclusion appear
as logical first steps. A scale integrating the assessment
of primary- and secondary apathy could be a valuable
supplement. Reanalyzing existing treatment data using
item structures reflecting the negative symptom do-
mains could help discover differential treatment effects.'
Whereas results for adjunctive medication, mind-body
psychotherapies, aerobic physical exercise, and music
therapy on unifactorial negative symptoms are weak,*
the effects on apathy could be researched more thor-
oughly. Adding to conventional research approaches,
ecological momentary assessment using actigraphy or
smartphone registrations may identify fine-grained in-
dividual response profiles.”® In treatment, transcranial
stimulation of the cerebellum may be in the pipeline.>
Moreover, using virtual reality to simulate real-world
goal-directed behaviors, or smartphone-based eco-
logical momentary interventions designed to increase
reward sensitivity and motivation could potentially aug-
ment treatment effects.’® It is imperative that future clin-
ical and research efforts target apathy and its detrimental
consequences.

References

1. Galderisi S, Mucci A, Buchanan RW, Arango C. Negative
symptoms of schizophrenia: new developments and
unanswered research  questions. Lancet  Psychiatry.
2018;5(8):664-677.

2. Beégue I, Kaiser S, Kirschner M. Pathophysiology of nega-
tive symptom dimensions of schizophrenia—current develop-
ments and implications for treatment. Neurosci Biobehav Rev.
2020;116:74-88.

3. Kirschner M, Aleman A, Kaiser S. Secondary nega-
tive symptoms - a review of mechanisms, assessment and
treatment. Schizophr Res. 2017;186:29-38. doi: 10.1016/j.
schres.2016.05.003

4. Galderisi S, Mucci A, Dollfus S, et al. EPA guidance on
assessment of negative symptoms in schizophrenia. Eur
Psychiatry. 2021;64(1):e23. doi: 10.1192/j.eurpsy.2021.11

5. Evensen J, Rossberg JI, Barder H, e al. Apathy in first epi-
sode psychosis patients: a ten year longitudinal follow-up
study. Schizophr Res. 2012;136(1-3):19-24. doi: 10.1016/].
schres.2011.12.019

6. Fulford D, Piskulic D, Addington J, Kane JM, Schooler NR,
Mueser KT. Prospective relationships between motivation
and functioning in recovery after a first episode of schizo-
phrenia. Schizophr Bull. 2018;44(2):369-377. doi: 10.1093/
schbul/sbx096

7. Faerden A, Friis S, Agartz I, et al. Apathy and functioning
in first-episode psychosis. Psychiatr Serv. 2009;60(11):1495—
1503. doi: 10.1176/appi.ps.60.11.1495

8. Strauss GP, Bartolomeo LA, Harvey PD. Avolition as the core
negative symptom in schizophrenia: relevance to pharmaco-
logical treatment development. NPJ Schizophr. 2021;7(1):16.
doi: 10.1038/s41537-021-00145-4

1102

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Sauvé G, Brodeur MB, Shah JL, Lepage M. The prevalence

of negative symptoms across the stages of the psychosis con-
tinuum. Harv Rev Psychiatry. 2019;27(1):15-32. doi: 10.1097/
hrp.0000000000000184

Lyngstad SH, Gardsjord ES, Engen MJ, et al. Trajectory and
early predictors of apathy development in first-episode psych-
osis and healthy controls: a 10-year follow-up study. Eur Arch
Psychiatry Clin Neurosci. 2020;270(6):709-722. doi: 10.1007/
$00406-020-01112-3

Jabar LSA, Serensen HJ, Nordentoft M, Hjorthej C, Albert
N. Associations between duration of untreated psychosis
and domains of positive and negative symptoms persist
after 10 years of follow-up: a secondary analysis from the
OPUS trial. Schizophr Res. 2021;228:575-580. doi: 10.1016/j.
schres.2020.11.027

Abram SV, Weittenhiller LP, Bertrand CE, et al. Psychological
dimensions relevant to motivation and pleasure in schizo-
phrenia. Front Behav Neurosci. 2022;16:827260-827260. doi:
10.3389/fnbeh.2022.827260

van der Meer L, Kaiser S, Castelein S. Negative symptoms
in schizophrenia: reconsidering evidence and focus in clin-
ical trials. Br J Psychiatry. 2021;219(1):359-360. doi: 10.1192/
bjp.2021.66

Zhao QF, Tan L, Wang HF, et al. The prevalence of neuro-
psychiatric symptoms in Alzheimer’s disease: systematic re-
view and meta-analysis. J Affect Disord. 2015;190:264-271.
doi: 10.1016/j.jad.2015.09.069

Strauss GP, Cohen AS. A transdiagnostic review of nega-
tive symptom phenomenology and etiology. Schizophr Bull.
2017;43(4):712-719. doi: 10.1093/schbul/sbx066

Robert P, Lanctot KL, Agiiera-Ortiz L, et al. Is it time to
revise the diagnostic criteria for apathy in brain disorders?
The 2018 international consensus group. Eur Psychiatry.
2018;54:71-76. doi: 10.1016/j.eurpsy.2018.07.008

Messinger JW, Tremeau F, Antonius D, et al. Avolition
and expressive deficits capture negative symptom phenom-
enology: implications for DSM-5 and schizophrenia re-
search. Clin Psychol Rev. 2011;31(1):161-168. doi: 10.1016/].
¢pr.2010.09.002

Andreasen NC. The Scale for the Assessment of Negative
Symptoms (SANS): conceptual and theoretical foundations.
Br J Psychiatry Suppl. 1989;155(7):49-58.

Kay SR, Fiszbein A, Opler LA. The Positive and Negative
Syndrome Scale (PANSS) for schizophrenia. Schizophr Bull.
1987;13(2):261-276.

Stiekema AP, Liemburg EJ, van der Meer L, et al.
Confirmatory factor analysis and differential relationships
of the two subdomains of negative symptoms in chronically
ill psychotic patients. PLoS One. 2016;11(2):e0149785. doi:
10.1371/journal.pone.0149785

Khan A, Liharska L, Harvey PD, Atkins A, Ulshen D, Keefe
RSE. Negative symptom dimensions of the positive and
negative syndrome scale across geographical regions: impli-
cations for social, linguistic, and cultural consistency. Innov
Clin Neurosci. 2017;14(11-12):30-40.

Clarke DE, Ko JY, Kuhl EA, van Reekum R, Salvador
R, Marin RS. Are the available apathy measures reli-
able and valid? A review of the psychometric evidence.
J Psychosom Res. 2011;70(1):73-97. doi: 10.1016/j.
jpsychores.2010.01.012

Kring AM, Gur RE, Blanchard JJ, Horan WP, Reise SP.
The Clinical Assessment Interview for Negative Symptoms
(CAINS): final development and validation. Am J Psychiatry.
2013;170(2):165-172. doi: 10.1176/appi.ajp.2012.12010109

€20z Joquieydag 0z uo Jesn usbuiuols) yensiaaunsyiy Aq 162591 2/6601/S/61/2191E/uns|ingeiuaiydoziyos/woo-dno-oiwepeose)/:sdny wolj papeojumoq


https://doi.org/10.1016/j.schres.2016.05.003
https://doi.org/10.1016/j.schres.2016.05.003
https://doi.org/10.1192/j.eurpsy.2021.11
https://doi.org/10.1016/j.schres.2011.12.019
https://doi.org/10.1016/j.schres.2011.12.019
https://doi.org/10.1093/schbul/sbx096
https://doi.org/10.1093/schbul/sbx096
https://doi.org/10.1176/appi.ps.60.11.1495
https://doi.org/10.1038/s41537-021-00145-4
https://doi.org/10.1097/hrp.0000000000000184
https://doi.org/10.1097/hrp.0000000000000184
https://doi.org/10.1007/s00406-020-01112-3
https://doi.org/10.1007/s00406-020-01112-3
https://doi.org/10.1016/j.schres.2020.11.027
https://doi.org/10.1016/j.schres.2020.11.027
https://doi.org/10.3389/fnbeh.2022.827260
https://doi.org/10.1192/bjp.2021.66
https://doi.org/10.1192/bjp.2021.66
https://doi.org/10.1016/j.jad.2015.09.069
https://doi.org/10.1093/schbul/sbx066
https://doi.org/10.1016/j.eurpsy.2018.07.008
https://doi.org/10.1016/j.cpr.2010.09.002
https://doi.org/10.1016/j.cpr.2010.09.002
https://doi.org/10.1371/journal.pone.0149785
https://doi.org/10.1016/j.jpsychores.2010.01.012
https://doi.org/10.1016/j.jpsychores.2010.01.012
https://doi.org/10.1176/appi.ajp.2012.12010109

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kirkpatrick B, Strauss GP, Nguyen L, et al. The Brief
Negative Symptom Scale: psychometric properties. Schizophr
Bull. 2011;37(2):300-305. doi: 10.1093/schbul/sbq059

Selten JP, Wiersma D, van den Bosch RJ. Discrepancy be-
tween subjective and objective ratings for negative symptoms.
J Psychiatr Res. 2000;34(1):11-13.

Engel M, Lincoln TM. Concordance of self- and observer-
rated motivation and pleasure in patients with negative symp-
toms and healthy controls. Psychiatry Res. 2017;247:1-5. doi:
10.1016/j.psychres.2016.11.013

Dollfus S, Mucci A, Giordano GM, et al. European valid-
ation of the self-evaluation of negative symptoms (SNS): a
large multinational and multicenter study. Front Psychiatry.
2022;13:826465. doi: 10.3389/fpsyt.2022.826465

Llerena K, Park SG, McCarthy JM, Couture SM, Bennett
ME, Blanchard JJ. The Motivation and Pleasure Scale-
Self-Report (MAP-SR): reliability and validity of a self-
report measure of negative symptoms. Compr Psychiatry.
2013;54(5):568-574. doi: 10.1016/j.comppsych.2012.12.001
Lincoln TM, Dollfus S, Lyne J. Current developments and
challenges in the assessment of negative symptoms. Schizophr
Res. 2017;186:8-18. doi: 10.1016/j.schres.2016.02.035
Galderisi S, Kaiser S, Bitter I, ef al. EPA guidance on treat-
ment of negative symptoms in schizophrenia. Eur Psychiatry.
2021;64(1):e21. doi: 10.1192/j.eurpsy.2021.13

Grant PM, Huh GA, Perivoliotis D, Stolar NM, Beck
AT. Randomized trial to evaluate the efficacy of cognitive
therapy for low-functioning patients with schizophrenia.

Arch Gen Psychiatry. 2012;69(2):121-127. doi: 10.1001/
archgenpsychiatry.2011.129
Grant PM, Bredemeier K, Beck AT. Six-month

follow-up of recovery-oriented cognitive therapy for low-
functioning individuals with schizophrenia. Psychiatr Serv.
2017;68(10):997-1002.

Favrod J, Nguyen A, Chaix J, et al. Improving pleasure and
motivation in schizophrenia: a randomized controlled clin-
ical trial. Psychother Psychosom. 2019;88(2):84-95. doi:
10.1159/000496479.

Riehle M, Bohl MC, Pillny M, Lincoln TM. Efficacy of psy-
chological treatments for patients with schizophrenia and
relevant negative symptoms: a meta-analysis. Clin Psychol
Eur. 2020;2(3):¢2899. doi: 10.32872/cpe.v2i3.2899

Granholm E, Holden J, Link PC, McQuaid JR. Randomized
clinical trial of cognitive behavioral social skills training for
schizophrenia: improvement in functioning and experiential
negative symptoms. J Consult Clin Psychol. 2014;82(6):1173—
1185. doi: 10.1037/a0037098

Mahmood Z, Clark JMR, Twamley EW. Compensatory
Cognitive Training for psychosis: effects on negative symptom
subdomains. Schizophr Res. 2019;204:397-400. doi: 10.1016/j.
schres.2018.09.024

Ventura J, Subotnik KL, Gretchen-Doorly D, et al. Cognitive
remediation can improve negative symptoms and social func-
tioning in first-episode schizophrenia: a randomized con-
trolled trial. Schizophr Res. 2019;203:24-31. doi: 10.1016/j.
schres.2017.10.005

Palumbo D, Mucci A, Piegari G, D’Alise V, Mazza A,
Galderisi S. SOCIAL - training cognition in schizophrenia:
a pilot study. Neuropsychiatr Dis Treat. 2017;13:1947-1956.
doi: 10.2147/ndt.S136732

Cella M, Stahl D, Morris S, Keefe RSE, Bell MD, Wykes T.
Effects of cognitive remediation on negative symptoms di-
mensions: exploring the role of working memory. Psychol
Med. 2017;47(15):1-9. doi: 10.1017/s0033291717000757

Turning the Spotlight on Apathy: Identification and Treatment in SSD

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

Fusar-Poli P, Papanastasiou E, Stahl D, et al. Treatments
of negative symptoms in schizophrenia: meta-analysis of
168 randomized placebo-controlled trials. Schizophr Bull.
2015;41(4):892-899. doi: 10.1093/schbul/sbul70

Osugo M, Whitehurst T, Shatalina E, et al. Dopamine par-
tial agonists and prodopaminergic drugs for schizophrenia:
systematic review and meta-analysis of randomized con-
trolled trials. Neurosci Biobehav Rev. 2022;135:104568. doi:
10.1016/j.neubiorev.2022.104568

Lobo MC, Whitehurst TS, Kaar SJ, Howes OD. New and
emerging treatments for schizophrenia: a narrative review
of their pharmacology, efficacy and side effect profile rela-
tive to established antipsychotics. Neurosci Biobehav Rev.
2022;132:324-361. doi: 10.1016/j.neubiorev.2021.11.032

Harvey PD, Saoud JB, Luthringer R, et al. Effects of
Roluperidone (MIN-101) on two dimensions of the negative
symptoms factor score: reduced emotional experience and
reduced emotional expression. Schizophr Res. 2020;215:352—
356. doi: 10.1016/j.schres.2019.08.029

Davidson M, Saoud J, Staner C, et al. Efficacy and safety
of roluperidone for the treatment of negative symptoms
of schizophrenia. Schizophr Bull. 2022;48(3): 609-619.
doi:10.1093/schbul/sbac013

Barnes TR, Leeson VC, Paton C, et al. Antidepressant Controlled
Trial For Negative Symptoms In Schizophrenia (ACTIONS):
a double-blind, placebo-controlled, randomised clinical trial.
Health Technol Assess. 2016;20(29):1-46. doi: 10.3310/hta20290

Buchanan RW, Weiner E, Kelly DL, et al. Rasagiline in the
treatment of the persistent negative symptoms of schizo-
phrenia. Schizophr Bull. 2015;41(4):900-908. doi: 10.1093/
schbul/sbul51

Kumar N, Vishnubhatla S, Wadhawan AN, Minhas S, Gupta
P. A randomized, double blind, sham-controlled trial of re-
petitive transcranial magnetic stimulation (rTMS) in the
treatment of negative symptoms in schizophrenia. Brain
Stimul. 2020;13(3):840-849. doi: 10.1016/j.brs.2020.02.016

Bodén R, Bengtsson J, Thérnblom E, Struckmann W, Persson
J. Dorsomedial prefrontal theta burst stimulation to treat an-
hedonia, avolition, and blunted affect in schizophrenia or
depression - a randomized controlled trial. J Affect Disord.
2021;290:308-315. doi: 10.1016/j.jad.2021.04.053

Lisoni J, Baldacci G, Nibbio G, 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. doi: 10.1016/j.jpsychires.2022.09.011

Melle I, Larsen TK, Haahr U, et al. Reducing the duration of
untreated first-episode psychosis: effects on clinical presenta-
tion. Arch Gen Psychiatry. 2004;61(2):143-150. doi: 10.1001/
archpsyc.61.2.143

Larsen TK, Melle I, Auestad B, er al. Early detection of
psychosis: positive effects on 5-year outcome. Psychol Med.
2011;41(7):1461-1469. doi: 10.1017/s0033291710002023

Chang WC, Kwong VW, Chan GH, et al. Prediction of
motivational impairment: 12-month follow-up of the
randomized-controlled trial on extended early intervention
for first-episode psychosis. Eur Psychiatry. 2017;41:37-41.
doi: 10.1016/j.eurpsy.2016.09.007

Kluge A, Kirschner M, Hager OM, ef al. Combining
actigraphy, ecological momentary assessment and
neuroimaging to study apathy in patients with schizo-
phrenia. Schizophr Res. 2018;195:176-182. doi: 10.1016/j.
schres.2017.09.034

1103

€20z Joquieydag 0z uo Jesn usbuiuols) yensiaaunsyiy Aq 162591 2/6601/S/61/2191E/uns|ingeiuaiydoziyos/woo-dno-oiwepeose)/:sdny wolj papeojumoq


https://doi.org/10.1093/schbul/sbq059
https://doi.org/10.1016/j.psychres.2016.11.013
https://doi.org/10.3389/fpsyt.2022.826465
https://doi.org/10.1016/j.comppsych.2012.12.001
https://doi.org/10.1016/j.schres.2016.02.035
https://doi.org/10.1192/j.eurpsy.2021.13
https://doi.org/10.1001/archgenpsychiatry.2011.129
https://doi.org/10.1001/archgenpsychiatry.2011.129
https://doi.org/10.1159/000496479
https://doi.org/10.32872/cpe.v2i3.2899
https://doi.org/10.1037/a0037098
https://doi.org/10.1016/j.schres.2018.09.024
https://doi.org/10.1016/j.schres.2018.09.024
https://doi.org/10.1016/j.schres.2017.10.005
https://doi.org/10.1016/j.schres.2017.10.005
https://doi.org/10.2147/ndt.S136732
https://doi.org/10.1017/s0033291717000757
https://doi.org/10.1093/schbul/sbu170
https://doi.org/10.1016/j.neubiorev.2022.104568
https://doi.org/10.1016/j.neubiorev.2021.11.032
https://doi.org/10.1016/j.schres.2019.08.029
https://doi.org/10.1093/schbul/sbac013
https://doi.org/10.3310/hta20290
https://doi.org/10.1093/schbul/sbu151
https://doi.org/10.1093/schbul/sbu151
https://doi.org/10.1016/j.brs.2020.02.016
https://doi.org/10.1016/j.jad.2021.04.053
https://doi.org/10.1016/j.jpsychires.2022.09.011
https://doi.org/10.1001/archpsyc.61.2.143
https://doi.org/10.1001/archpsyc.61.2.143
https://doi.org/10.1017/s0033291710002023
https://doi.org/10.1016/j.eurpsy.2016.09.007
https://doi.org/10.1016/j.schres.2017.09.034
https://doi.org/10.1016/j.schres.2017.09.034

S. H.

54.

55.

1104

Lyngstad et al

Hua JPY, Abram SV, Ford JM. Cerebellar stimulation in
schizophrenia: a systematic review of the evidence and an
overview of the methods. Front Psychiatry. 2022;13:1069488.
doi: 10.3389/fpsyt.2022.1069488

Novo A, Fonséca J, Barroso B, et al Virtual reality
rehabilitation’s impact on negative symptoms and psycho-
social rehabilitation in schizophrenia spectrum disorder:

56.

a systematic review. Healthcare (Basel). 2021;9(11). doi:
10.3390/healthcare9111429

Schlosser DA, Campellone TR, Truong B, ef al. Efficacy
of PRIME, a mobile App intervention designed to
improve motivation in young people with schizophrenia.
Schizophr Bull. 2018;44(5):1010-1020. doi: 10.1093/schbul/
sby078

€20z Jaquisldag oz uo Jesn uabuiuois) nensteaunsyiy Aq 162591 2/6601/S/61/21o10e/uns|ingeluaiydoziyos/woo dnooiwepeose//:sdiy woll papeojumod


https://doi.org/10.3389/fpsyt.2022.1069488
https://doi.org/10.3390/healthcare9111429
https://doi.org/10.1093/schbul/sby078
https://doi.org/10.1093/schbul/sby078

