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of Mental Health and Addiction Services, ASST Spedali Civili of Brescia, Brescia, Italy

Schizophrenia Spectrum Disorders (SSD) and Autism Spectrum Disorders

(ASD) are considered separate entities, but the two spectra share important

similarities, and the study of these areas of overlap represents a field of growing

scientific interest. The PANSS Autism Score (PAUSS) was recently developed

specifically to assess autistic symptoms in people living with SSD reliably

and quickly. The aims of the present systematic review were to provide a

comprehensive assessment of the use of the PAUSS scale in available literature

and to systematically analyze cognitive, functional and neurobiological

correlates of autistic symptoms measured with this instrument in SSD. The

systematic literature search included three electronic databases (PubMed,

Scopus and PsycINFO) as well as a manual search in Google Scholar and in

reference lists of included papers. Screening and extraction were conducted

by at least two independent reviewers. Out of 213 identified records, 22 articles

referring to 15 original studies were included in the systematic review. Studies

were conducted in several di�erent countries by independent groups, showing

consistent scientific interest in the use of the scale; most works focused

on cognitive and functional correlates of ASD symptoms, but some also

considered neurobiological features. Results of included studies showed that

autistic symptoms in people with SSD are consistently associated with worse

cognitive performance, especially in the social cognition domain, and with

worse psychosocial functioning. However, the presence of autistic symptoms

appears to also have a protective role, particularly on functioning, in subjects

with more severe psychotic symptoms. Further exploring the impact of autistic

symptoms could be of significant scientific and clinical interest, allowing the

development of tailored interventions to improve treatment for people living

with SSDs.
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Introduction

Background

Schizophrenia Spectrum Disorders (SSD) and Autism

SpectrumDisorders (ASD) are currently considered two distinct

entities. According to the fifth edition of the Diagnostic and

Statistical Manual of Mental Disorders (DSM-5), SSD belong

to a different section with respect to ASD, which are described

in the chapter detailing neurodevelopmental disorders (1). The

eleventh revision of the International Classification of Diseases

(ICD-11) also supports this distinction (2).

The two spectra are characterized by some remarkably

different features, such as the age of onset, the course of

the disorder, the response to treatment, and the fact that the

presence of psychotic symptoms is not essential for a diagnosis

of ASD; in particular, the age in which the first symptoms can

be observed represents a very important difference in a clinical

and diagnostic perspective. These distinctions are also associated

with specific neurobiological and genetic characteristics, leading

some researchers to theorize that SSD and ASD represent

opposite models of neurobiological alteration (3).

Although these distinctions are of clinical relevance, the

two spectra also share many common features: in fact, the

term “autism” was developed more than a century ago by

Eugen Bleuler to describe one of the four essential aspects

of schizophrenia, and only in 1943 with Leo Kanner it

was associated with a distinct set of clinical and behavioral

characteristics that could be observed in children, leading to the

subsequent conceptualization of ASD (4–7).

For instance, alterations in social interaction that can

be observed in ASD are similar to schizophrenia’s negative

symptoms, and alterations in non-verbal communication are

comparable to schizophrenia’s social isolation; the absence of

social and emotional reciprocity that is typical in ASD seems to

match delusional patients’ affective blunting, and the stereotyped

language and behavior of ASD seem to recall schizophrenia’s

thought and behavioral disorganization (8–10).

These observations are also supported by epidemiologic

evidence. In a vast cohort of patients recruited by the National

Institute of Health, 30% of young subjects with early-onset

schizophrenia presented with a concomitant diagnosis of

ASD (11).

Moreover, several studies showed that subjects with a

childhood diagnosis of autism are frequently diagnosed with a

SSD during adolescence and early adulthood (10, 12–15).

Some studies also observed that the presentation of early

onset schizophrenia in younger patients, especially before the

onset of hallucinations and/or delusions, is difficult to clinically

differentiate from ASD (16, 17).

Not only these disorders have common clinical

features, but they also share important correlates in

different cognitive domains: a recent study underlined

that cognitive deficits measured with the MATRICS

Consensus Cognitive Battery (MCCB) are present in both

disorders and have similar characteristics (18). These

results were also confirmed by a recent meta-analysis

analyzing six different studies: while notable differences

were observed in the domains of executive function and

visuospatial perception (with better performances in patients

with ASD), minimal differences were found for working

memory and verbal skills, and similar performances were

observed in processing speed and verbal comprehension

domains (19).

In particular, the cognitive domain where important

overlaps between SSD and ASD can be observed is the domain

of social cognition: deficits in this area are a central characteristic

of both disorders (20–22).

A meta-analytic work including 19 different studies

comparing social-cognitive performances in subjects with

SSD and subjects with ASD, showed how social cognition

deficits are similar in the two disorders: no significant

differences in the Theory of Mind, emotional intelligence,

and social skills tests were observed. Although subjects with

schizophrenia spectrum disorders showed a better performance

in the field of emotions’ processing, this difference was

modest (23).

An even more recent work evaluated more comprehensively

the social-cognitive performance in subjects with SSD, ASD and

healthy controls, confirming that the level of social-cognitive

impairment is very similar in the two disorders, showing

minimal differences that became non-significant when corrected

for symptom severity (24).

Finally, different overlaps between the two spectra can

be observed at a neurobiological level: if some important

differences are present when considering neural network

connectivity (25, 26) and the somatosensory cortex (27), in

both groups a decreased thalamic volume and functioning was

observed (28–30), as well as a reduced activation of the amygdala

in the act of processing social stimuli (31, 32). Finally, it appears

that both disorders are characterized by a gray matter volume

reduction in the temporal lobes and in the cerebellum, associated

with an increase of the gray matter in the striatal areas (33).

From a genetic perspective, both disorders are often

present as comorbid conditions in genetically determined

neurodevelopmental disorders, such as in the 22q11.2 deletion

syndrome, and in the SHANKk3 and locus 7q11.23 duplications

of the Williams syndrome (34, 35).

Additionally, many alterations in known loci were found to

be associated to an increased risk of developing both disorders:

among these there are SNPs, copy number variations and,

more rarely, chromosomal anomalies, usually related to deficits

in the cyto-architectural organization of the central nervous

system (36–39).
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The PANSS autism severity score

The gold standard scales for the diagnosis of an autism

spectrum disorder in the general population are the Autism

Diagnostic Observation Scale (ADOS) (40) and the Autism

Diagnostic Interview Revised (ADI-R) (41).

The ADOS is a semi-structured observational scale, while

the ADI-R is a specific structured clinical interview that is

usually administered with the parents of the investigated subject.

While these instruments have high validity, they are quite

complex and lengthy to administer, and they are difficult

to use to evaluate the autistic traits of subjects affected by

schizophrenia, especially as reaching and interviewing with

complex tools the parents of adults living with schizophrenia

might not be considered practical in routine clinical contexts,

and in some cases might not be possible at all (42). To

address these issues, the Positive and Negative Syndrome

Scale for Schizophrenia Autism Severity Score (PAUSS) (43)

was developed.

To structure the PAUSS scale, eight specific items

of the Positive and Negative Syndrome Scale (PANSS)

(44) corresponding to symptoms shared in SSD and ASD

were identified.

In detail, the included items are: N1 “blunted affect,” N3

“poor rapport,” N4 “passive/apathetic social withdrawal,” N5

“difficulty in abstract thinking,” N6 “lack of spontaneity and flow

of conversation,” N7 “stereotyped thinking,” G5 “mannerisms

and posturing,” G15 “preoccupation,” with a total score ranging

from 8 to 56. The scale can also be divided in three sub-

scales, based on core dimensions of ASD: “difficulties in social

interactions” (N1, N3 and N4), “difficulties in communication”

(N5 and N6) and “limited, repetitive and stereotypic patterns of

behavior” (N7, G5 and G15).

The original validation study included a group of 1,156

patients diagnosed with schizophrenia and 256 controls

diagnosed with other psychiatric disorders and with a suspected

diagnosis of an ASD, 165 of which had the diagnosis confirmed

during the study. The PAUSS scale showed a good convergence

with the ADOS diagnosis, whereas other instruments (such as

the Autism Questionnaire – AQ – and the Empathy Quotient –

EQ –) didn’t show similar characteristics.

Therefore, the PAUSS scale represents an accurate and

practical tool and, to this day, is the only validated instrument

allowing to evaluate autistic symptoms specifically in people

living with SSD.

Aims

The aims of this systematic review are to obtain a global

and comprehensive evaluation of the use of the PAUSS scale to

measure autistic symptoms in people living with SSD, and to

comprehensively evaluate the neurocognitive, socio-cognitive,

clinical, therapeutic, genetic, neuroanatomical, molecular, and

neurobiological correlates of the presence of autistic symptoms,

when measured with the PAUSS scale.

The main hypothesis of the present study is that the PAUSS

scale, even if developed recently, has already been used in

different studies from various research centers, and that there

is a diverse literature allowing to define a variety of correlates of

autistic symptoms.

Materials and methods

This systematic review was conducted following the

Preferred Reported Items for Systematic Review and Meta-

Analyses (PRISMA) statement, using its newest edition (45, 46).

Information sources and search strategy

A systematic review of the available literature was conducted

on 3 electronic databases (PubMed, Scopus and PsycINFO)

from April 19th, 2022, without time limitations. The following

terms were used for the search: (schizophrenia OR “SSD” OR

“psycho∗”) AND (“PAUSS” OR “PANSS autism severity score”).

Adaptations of the search strategy for the different databases are

reported in the Supplementary Appendix 1. A supplementary

search was conducted using the same terms on Google Scholar,

which was also used to manually inspect all the articles citing the

original validation study of the PAUSS scale and all the other

included studies; reference lists of included studies were also

manually inspected.

Inclusion criteria

The inclusion criteria were defined through the PICOS

Reporting System (45) as follows: regarding population (P),

only studies including at least 70% of the population with

a clinical diagnosis of SSD, without limitation regarding

the diagnostic criteria adopted in individual studies, were

considered; concerning the interventions (I) all the studies

that evaluated autistic symptoms through the PAUSS scale

were included; considering the original research question

of this study no specific criteria for comparison (C) were

selected; for the outcomes (O), all correlates of autistic

symptoms that have been analyzed with the PAUSS scale,

including neurocognitive and socio-cognitive performance,

clinical characteristics, therapeutic, genetic, neuroanatomical,

molecular, and neurobiological features were considered valid,

and data regarding psychometric proprieties and validity of

the PAUSS scale were also considered; finally, concerning the

study design (S), controlled and non-controlled clinical trials,
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cohort studies, prospective case-control studies and cross-

sectional studies were considered for inclusion, while reviews,

case reports and case series were excluded; studies including

also community or clinical controls were treated as cross-

sectional studies, therefore considering the results concerning

the sample of participants diagnosed with schizophrenia. Only

articles published in peer-reviewed journals were selected.

Outcomes, study selection and data
extraction

Outcomes of the present systematic were the correlates of

autistic symptoms in people living with SSD measured with

the PAUSS: data on neurocognitive, socio-cognitive, clinical,

genetic, neurobiological and treatment correlates were all taken

into account, including data from the scale validation studies.

Two independent reviewers (NN and EI) assessed the

reports and extracted the data; disagreements were resolved by

a third author [GN. The Joanna Briggs Institute assessment for

critical reviews (47, 48) was adopted to evaluate the quality

of included studies, allowing to use a similar methodology

even if studies with different designs emerged for the

systematic literature search. Studies were considered having high

methodological quality if no more than two items were had a

negative rating, of acceptable methodological quality with three

or four items with a negative rating, of poor methodological

quality if more than four items had poor methodological quality.

Scoring of each study on all items Overall quality of the

evidence for the explored outcomes was assessed for consistency,

precision and directness as recommended in the Grading of

Recommendations Assessment, Development and Evaluation

(GRADE) (49).

Results

The results of the systematic search are reported in Figure 1,

following the PRISMA Flow Diagram 2020 indications (46).

A total of 213 original records were identified. Sixteen

articles, referring to 13 primary studies, were included through

electronic database search. Six additional articles, of which 4

were referred to previously included studies, were included

through manual search.

At the end of the screening procedure a total of 22 papers

referring to 15 studies was included in the systematic review.

Included studies

Eight studies were conducted in Italy, one in Germany,

two in Spain, one in Norway, one in Scotland, one in the

United States of America and one multicentric study included

participants from Germany and the United Kingdom. The

studies performed in Italy were ideated and performed by four

independent groups.

The patients’ samples of the included projects were mostly

small: all but four included <100 subjects.

The larger studies were the original validation study for the

PAUSS scale (43) which included a sample of 1,156 subjects

affected by schizophrenia which were carefully evaluated for

the Göttingen Research Association for Schizophrenia (GRAS)

study (50). The second large study was a multicentric study

performed in the US which had as a primary outcome to analyze

the accuracy of the scales available to evaluate social cognition

in patients affected by Schizophrenia Spectrum Disorders: the

Social Cognition Psychometric Evaluation (SCOPE) study (51,

52), including 361 patients from the Southern Methodists

University, the Miami Miller School of Medicine and the

Dallas’ University of Texas. The third large study included

921 subjects diagnosed with schizophrenia and was performed

by the Italian Network for Research on Psychoses (INRP):

this multicentric study includes participants from 26 Italian

university clinics and uses a variety of measures to evaluate

cognitive performances, functional abilities and real world

functioning (53, 54). The data regarding the autistic symptoms

measured with the PAUSS scale were then separately presented

(55). Finally, the fourth large study was a recent multicentric

investigation (56) including 299 individuals diagnosed with

schizophrenia and 99 individuals with first episode psychosis

that were assessed with the PAUSS and different measures of

functioning; this study also included 142 healthy controls drawn

from a previous study (57) investigating the effects on cognition

of specific copy number variants.

A description of the main characteristics of included studies

is reported in Table 1.

Results of included studies are summarized in Table 2.

PAUSS scale validity

Studies focused on the validity and on psychometric

proprieties of the PAUSS had an overall high level of

methodological quality.

The initial validation of the PAUSS scale (43) was tested

in a large sample including 1,156 subjects with a diagnosis of

schizophrenia, recruited in Germany for the GRAS study (50).

The scale showed good internal consistency, with a

Cronbach’s alpha of 0.857 and Spearman’s correlations being

statistically significant among all items (all p values < 0.00001,

all coefficients positive, 16 correlations had a coefficient >0.4).

The accuracy of the PAUSS was compared to the ADOS

scale, and they were strongly correlated (p = 10−38, r = 0.763).

Every item on the PAUSS scale showed a correlation with the
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FIGURE 1

PRISMA flow diagram 2020.

total ADOS score (p < 0.00001) with a coefficient higher than

0.4; one item (N3) had a correlation >0.5 and 5 items (N1, N4,

N5, N7 and G15) >0.6.

A PAUSS score of 13.5 showed a 0.804 sensibility and a 0.680

specificity, whereas a score of 14.5 showed a 0.723 sensibility

and a 0.711 sensitivity, setting the cut-off at 14 as the tipping-

point between the two parameters. Then, based on the entire

sample’s scores’ distribution, “extreme values” were set at 10 and

30, representing subjects without autistic traits (n = 168 of the

original sample) and with autistic schizophrenia (n= 137 of the

original sample), respectively.

Finally, the Receiver Operating Characteristics (ROC) of

the ADOS scale had an Area under the Curve (AuC) of 0.916,

whereas the PAUSS scale’s AuC was 0.824.

A study by Deste et al. (42) confirmed the validity of the

PAUSS scale with a more complex and accurate diagnostic

approach, performed on a sample of 97 subjects with a diagnosis

of schizophrenia and including both an evaluation with both the

ADOS scale and the ADI-R clinical interview.

Subjects with a positive ADOS (n = 14) presented with

significantly higher PAUSS scores compared to subjects with

a negative ADOS (p = 0.003, g = 0.94). When compared to

subjects with a negative ADOS score, subjects positive at the

ADI-R (n = 9) had similar characteristics, even though the

PAUSS score in this group was yet higher, leading to a greater

effect size of the comparison (t = 3.04, p= 0.004, g = 1.10).

Another study (73) replicated these results, confirming their

validity. In this study, young subjects with a diagnosis of either

SSD (n = 26, 16–35 years old) or ASD (n = 33, 13–27 years

old) were included. In the SSD group, the Cronbach’s alpha of

the PAUSS was 0.869. The PAUSS score was correlated with

the ADOS-G score and the ADI-R scores, calculated through

specific algorithms, and with the Social Responsiveness Scale

(SRS; rho∼0.500, p < 0.50 for all the correlations).

The results of all these studies homogeneously suggest that

the PAUSS scale is a valid tool for the evaluation of subjects

with a diagnosis of SSD: it is characterized by a good internal

consistency and an optimal accuracy, making it as valid as more

complex diagnostic tools.

An Italian study, including 51 subjects with a diagnosis

of schizophrenia and 28 with a diagnosis of bipolar disorder

with psychotic symptoms in the euthymic phase, compared

the PAUSS scores with the Autism Rating Scale (ARS) scores.

The overall scores of the two scales were not significantly

correlated (r = 0.095, p > 0.2), whereas the ARS emerged as

significantly correlated to the positive dimension of the PANSS

scale (r = 0.50, p < 0.01). This result, as commented by

the Authors, suggests that the two instruments have essential
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TABLE 1 Summary of included studies.

References Country Number of

participants with

SSD

Diagnosis Study type Other participants Assessment tools Outcomes (correlates of

autistic symptoms)

Study

quality

Abu-Akel et al.

(56)

Scotland 29 SPD Cross-sectional 26 ASD, 23 healthy

controls

ADOS-G, SCID-II, WAIS, SART Cognitive correlates High

Abu-Akel et al.

(58)

Germany,

United Kingdom

398 SCZ, FEP Cross-sectional 142 healthy controls GAF, MAS-A, SOFAS Functional correlates High

Barlati et al.

(59)

Italy 94 SCZ Cross-sectional – CGI, DAI-10, GAF, ISMI,

LUNSERS, SWN-K

Clinical correlates, functional

correlates

High

Bechi et al. (60) Italy 97 SCZ Cross-sectional 66 healthy controls BACS, PST, PAS Functional correlates, social

cognition correlates

High

Bechi et al. (61) Italy 96 SCZ Non-controlled trial

(cognitive

remediation

intervention targeting

Theory of Mind)

– BACS, WAIS-R, PST, PAS Cognitive correlates, functional

correlates, social cognition

correlates, treatment response

High

Bechi et al. (62) Italy 170 SCZ Cross-sectional – WAIS-R, QLS Functional correlates High

Bechi et al. (63) Italy 123 SCZ Cross-sectional – WAIS-R, BACS, PST, IRI, QLS,

UPSA-B

Functional correlates High

Deste et al. (42) Italy 75 SCZ Cross-sectional – ADOS, ADI-R, WAIS, FEIT, GAF,

HONOS

Functional correlates, scale validity High

Deste et al. (64) USA 361 SCZ, SAD Cross-sectional – WRAT-3, BLERT, ER-40, EYES,

HINTING, TASIT

Social cognition correlates High

Deste et al. (65) USA 361 (corresponds to (64)) SCZ, SAD Cross-sectional – WRAT-3, UPSA-B, SSPA, BLERT,

ER-40, EYES, HINTING, TASIT,

SLOF

Functional correlates High

Deste et al. (66) USA 361 (corresponds to (64)) SCZ, SAD Cross-sectional – WRAT-3, UPSA-B, SSPA, BLERT,

ER-40, EYES, HINTING, TASIT,

SLOF

Clinical correlates, cognitive

correlates, functional correlates,

social cognition correlates

High

Ehrenreich

et al. (67)

Germany 1,106 [subset of Kastner

et al. (43)]

SCZ Cross-sectional 1,259 healthy controls,

2,400 subjects form the

general population, 65

non-SCZ patients, 81

ASD

ACS, BDI, TICS Genetic correlates High

(Continued)
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TABLE 1 (Continued)

References Country Number of

participants with

SSD

Diagnosis Study type Other participants Assessment tools Outcomes (correlates of

autistic symptoms)

Study

quality

Harvey et al.

(68)

USA 177 (subset of (64)) SCZ, SAD Cross-sectional – BDI-2, OSCARS, SLOF Clinical correlates, cognitive

correlates, functional correlates,

social cognition correlates

High

Kastner et al.

(43)

Germany 1,156 SCZ Cross-sectional 165 ASD, 100 Non-ASD,

Non-SCZ

ADOS, WAIS-R, GAF, AQ, EQ Clinical correlates, scale validity High

Mitjans et al.

(69)

Germany 1,105 [subset of Kastner

et al. (43)]

SCZ Cross-sectional 2,359 healthy controls Genetic correlates High

Oliveira et al.

(70)

Germany 20 [subset of Kastner

et al. (43)]

SCZ Non-controlled trial

(TMS)

– GAF, MEP, EMG Neurobiological correlates High

Palumbo et al.

(71)

Italy 77 SCZ Cross-sectional 28 BD ARS, BNSS Clinical correlates, scale validity High

Parellada et al.

(72)

Spain 29 FEP Cross-sectional 30 ASD, 26 healthy

controls

WISC-R o WAISS, CGI, C-GAS,

MRI scanner

Neurobiological correlates High

Pina-Camacho

et al. (73)

Spain 26 SCZ, SAD,

schizophreniform

disorder

Cross-sectional 33 ASD ADOS-G, ADI-R, SRS, C-PAS,

C-GAS/GAF, CGI

Functional correlates, scale validity High

Stepniak et al.

(74)

Germany 1,318 [corresponds to

Kastner et al. (43)]

SCZ Cross-sectional 111 other psychiatric

diagnoses, 2,005 general

population

CNI, cognitive composite score Genetic correlates High

Vaskinn and

Abu-Akel (75)

Norway 81 SCZ, SAD Cross-sectional – MASC, GAF, SFS Cognitive correlates, social

cognition correlates

High

Vita et al. (55) Italy 921 SCZ Cross-sectional – MCCB, UPSA-B, SLOF Clinical correlates, cognitive

correlates, functional correlates,

social cognition correlates

High

ACS, Affective Composite Score; ADI-R, Autism Diagnostic Interview, Revised; ADOS, Autism Diagnostic Observation Schedule; ADOS-G, Autism Diagnostic Observation Schedule-Generic; AQ, Autism Quotient; ARS, Autism Rating Scale; BACS,

Brief Assessment of Cognition in Schizophrenia; BDI, Beck Depression Inventory; BDI-2, Beck Depression Inventory, second edition; BLERT, Bell Lysaker Emotion Recognition Task; BNSS, Brief Negative Symptoms Scale; C-GAS, Children’s Global

Assessment of functioning Scale; CGI, Clinical Global Impression; CNI, Cambridge Neurological Inventory; C-PAS, Cannon-Spoor Premorbid Adjustment Scale; DAI-10, Drug Attitude Inventory short-form; EMG, Surface electromyography; EQ,

Empathy Quotient; ER-40, Penn Emotion Recognition Text; EYES, Reading the Mind in the Eyes Test; FEIT, Facial Emotion Identification Test; FEP, First Episode Psychosis; GAF, Global Assessment of Functioning; GWAS, Genome Wide Association

Studies; HINTING, Hinting Task; HONOS, Health Of The Nation Outcome Scale; IRI, Interpersonal Reactivity Index; ISMI, Internalized Stigma of Mental Illness; LUNSERS, Liverpool University Neuroleptic Side Effect Rating Scale; MAC-A,

Metacognition Assessment Scale Abbreviated; MASC, Movie for the Assessment of Social Cognition; MCCB, MATRICS consensus cognitive battery; MEP, motor evoked potentials; MRI, Magnetic Resonance Imaging; OSCARS, Observable Social

Cognition Rating Scale; PANSS, Positive And Negative Syndrome Scale; PAS, Premorbid Adjustment Scale; PAUSS, PANSS Autism Severity Score; PST, Picture Sequencing Task; QLS, Quality of Life Scale; SART, Sustained Attention Response to Task;

SCID-II, Structured Clinical Interview for DSM-IV Axis II Disorders; SFS, Social Functioning Scale; SLOF, Social Level of Functioning Scale; SNP, Single Nucleotide Polymorphism; SRS, Social Responsiveness Scale; SOFAS, Social and Occupational

Functioning Assessment Scale; SSPA, Social Skills Performance Assessment; SWN-K, Subjective Well-Being Under Neuroleptic Treatment Scale short form; TASIT, Awareness of Social Inferences Test; TICS, Trier Inventory for the Assessment of

Chronic Stress; UPSA-B, UCSD Performance based Skills Assessment-Brief; WAIS, Wechsler Adult Intelligence Scale; WAIS-R, Wechsler Adult Intelligence Scale, Revised; WRAT-3, Wide Range Achievement Test-3.
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TABLE 2 Results of included studies.

References Results

Abu-Akel et al. (56) Concurrent elevated levels of autistic and positive symptoms appear to be associated to better sustained attention, but not to better attentional

inhibition

Abu-Akel et al. (58) Concurrent elevated levels of autistic and positive symptoms are associated with intermediate levels of functional impairment, while high levels of

autistic or positive symptoms alone are associated with high levels of impairment

Barlati et al. (59) Individuals with more severe autistic symptoms showed fewer years of education, greater symptoms severity, worse real-world functioning and

better stigma resistance. No differences compared to other participants were observed regarding subjective well-being, global internalized stigma

severity, internalized stigma and stereotype endorsement

Bechi et al. (60) Individuals with more severe autistic symptoms show worse premorbid functioning and greater Theory of Mind impairments

Bechi et al. (61) Individuals with more severe autistic symptoms show greater impairments in cognition, Theory of Mind and quality of life, as well as worse clinical

characteristics (such as age of onset and duration of illness) Moreover, unlike other participants, they do not show improvements in Theory of Mind

after a targeted intervention

Bechi et al. (62) Autistic symptoms and positive symptoms are interactively associated to better quality of life in less severe cases They are instead independently

associated with worse quality of life in more severe cases

Bechi et al. (63) The PAUSS total score, difficulties in communication and difficulties in social interactions are correlated to worse functioning. Difficulties in

communication and difficulties in social interactions predict worse functioning, while repetitive and stereotypic behavior predict better functioning

Deste et al. (42) The PAUSS score is strongly correlated with ADOS and ADI-R. Individuals with autistic schizophrenia show worse psychosocial functioning

Deste et al. (64) More severe autistic symptoms predict worse social cognition performance in Emotion Recognition and Theory of Mind

Deste et al. (65) More severe autistic symptoms predict worse real-world functioning in social relationships

Deste et al. (66) Individuals without autistic symptoms show a better clinical condition, better performance in global and social cognition, and better real-world

functioning

Ehrenreich et al. (67) Seven SNPs are correlated with more severe autistic symptoms

Harvey et al. (68) More severe autistic symptoms are correlated with worse interpersonal functioning, worse social cognition and greater introspective bias regarding

interpersonal and vocational functioning and overall real-world functioning

Kastner et al. (43) Original validation study of the PAUSS

Mitjans et al. (69) One SNP of the gene AMBRA1 is linked to more severe autistic symptoms in females

Oliveira et al. (70) Individuals with more severe autistic symptoms show greater cortico-spinal excitability and greater intracortical inhibition. Excitation/inhibition

balance is directly correlated to the severity of autistic traits

Palumbo et al. (71) The total ARS score is not correlated to autistic features measured with the PAUSS

Parellada et al. (72) Reduced posterior insular volume can be observed in young people with ASD and FEP- Higher PAUSS scores are correlated with smaller insular

volume

Pina-Camacho et al.

(73)

PAUSS scores are strongly correlated to ADOS and ADI-R scores. Higher total PAUSS scores represent and individual predictor of worse functioning

Stepniak et al. (74) Eight SNP in “proautistic” genes belonging to the enlarged family of fragile X syndrome are correlated to higher PAUSS scores

Vaskinn and

Abu-Akel (75)

High levels of positive symptoms and autistic symptoms appear to be associated with better global and social cognition functioning

Vita et al. (55) Individuals with more severe autistic symptoms showed worse cognitive performance, worse functional capacity and worse real-world functioning

in interpersonal relationships and participation in daily activities, but better social acceptability

ADI-R, Autism Diagnostic Interview, Revised; ADOS, Autism Diagnostic Observation Schedule; FEP, First Episode Psychosis; PANSS, Positive And Negative Syndrome Scale; PAUSS,

PANSS Autism Severity Score; SNP, Single Nucleotide Polymorphism.

differences that are based on the nature of the analyzed autistic

characteristics (71).

Cognitive correlates

Cognitive correlates of autistic symptoms measured with

the PAUSS scale have been evaluated in different studies, with

particular attention dedicated to social cognitive performance.

These studies had an overall high level ofmethodological quality.

In the original scale’s validation study (43), the total PAUSS

score was negatively correlated with the total IQ, measured with

the Wechesler Adult Intelligence Scale (WAIS; r = −0.299, p

= 0.00001). The score was negatively correlated with the ADOS

score as well, but the correlation was weaker (r = −0.157,

p= 0.025).
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In the 2018 study by Deste et al. (42), subjects with autistic

schizophrenia (PAUSS> 30), compared to other participants, all

diagnosed with schizophrenia, showed a worse neurocognitive

performance in various WAIS-R tests: number sequencing (p =

0.013, d = 0.61), vocabulary (p= 0.051, d = 0.46), arithmetic (p

= 0.0002, d = 0.74), similarities (p = 0.043, d = 0.48), picture

completion (p= 0.010, d= 0.61), symbol search (p < 0.001, d=

087) and block design (p = 0.050, d = 0.45). Also, patients with

autistic schizophrenia presented with a worse socio-cognitive

performance, measured with the Facial Emotion Identification

Test (FEIT) (p= 0.051, d = 0.47).

According to the analyses performed on the SCOPE study

database (which included 361 participants diagnosed with SSD)

(64), the severity of the autistic symptoms measured with the

total PAUSS score emerged in the linear regression models

as an individual predictor of a worse performance for social

cognition, both in the emotional processing domain, measured

via the Emotion Recognition-40 (ER-40) test (p = 0.002, β

= −0.150), and in the mental state attribution domain (also

known as Theory of Mind), measured through the Hinting Task

(HINTING; p < 0.001, β = −0.189) and The Awareness of

Social Inferences Task (TASIT; p < 0.001, β =−0.185).

In the INRP study (55), which included 921 subjects,

participants were divided in subjects without autistic symptoms

(n = 56, PAUSS < 10), subjects with intermediate autistic

traits (n = 679, PAUSS scores between 10 and 30) and subjects

with autistic schizophrenia (n = 185, PAUSS > 30). Significant

differences between the three groups were found: subjects with

more prominent autistic symptoms showed worse cognitive

performance in the processing speed (p = 0.010), attention (p

= 0.011), verbal memory (p = 0.035), and social cognition (p =

0.001) domains and in the global cognition index (p= 0.010).

In a study including 97 participants with a diagnosis

of schizophrenia (60), more severe autistic symptoms were

observed in subjects with worse premorbid functioning (p

< 0.0001). These patients also showed a worse cognitive

performance in the processing speed (p < 0.0001), executive

functions (p< 0.001) and social cognition (p< 0.0001) domains.

In another study by Bechi et al. (61), measuring the

effects of a cognitive remediation intervention targeting social

cognition abilities specifically in the Theory of Mind domain

(96 participants, 6 weeks duration, 18 sessions lasting 1 hour),

it was observed that patients with autistic schizophrenia (n =

23, PAUSS > 30), compared to other participants, all diagnosed

with schizophrenia, had lower verbal IQ (p= 0.01), performance

IQ (p = 0.01) and total IQ (p = 0.01). These patients also

showed a worse cognitive performance in the domains of verbal

memory (p = 0.02), working memory (p = 0.0005), processing

speed (p = 0.03) and executive functions (p = 0.0005). Finally,

these patients also showed a worse performance in the Picture

Sequencing Task in the questionnaire score (p = 0.03), the

sequencing score (p= 0.052) and the total score (p= 0.01).

Of particular interest are the results observed in this sample

at the end of the cognitive remediation intervention: unlike

other participants, subjects with autistic schizophrenia did not

show a significant improvement in Theory of Mind abilities

(time effect p= 0.89 vs. p < 0.0001; time x group effect p= 0.03,

F = 4.57).

Results of different studies uniformly confirm that more

severe autistic symptoms are correlated with a worse cognitive

performance, particularly in the domain of social cognition.

Preliminary evidence seems to suggest that more severe autistic

symptoms can represent a marker of poorer response to

cognitive remediation treatments, particularly for interventions

targeting social cognition.

However, other studies suggest that the relationship between

autistic symptoms and cognition could be more complex: in a

study including 81 subjects with a diagnosis of schizophrenia

or schizoaffective disorder (75), a combination of more severe

positive symptoms (measured with the PANSS scale) and

more severe autistic symptoms (measured with the PAUSS

scale) symptoms were correlated to a better social cognition

performance, measured through the Movie for the Assessment

of Social Cognition (MASC; p = 0.035). Also, the group with

the more severe autistic symptoms showed a reduction in the

number of errors due to over-mentalization (p= 0.002).

Additionally, similar results were observed in a group of

29 patients affected by schizotypal personality disorder (nine

of whom also had a diagnosis of ASD) (58): a high score at

the positive sub-scale of the PANSS scale, together with a high

score at the PAUSS scale, were associated to a smaller number

of omission errors in the random version of the Sustained

Attention to Response Task (SART), a test measuring the

sustained attention performance (p= 0.003).

The results of these studies suggest that autistic traits, even

if correlated to a worst cognitive performance, can also play a

protective role on some cognitive abilities in subjects with more

severe psychotic symptoms. Although promising, these results

have to be considered preliminary in light of the small number

of studies investigating this topic, the small size of recruited

samples and the heterogeneity in the included diagnoses.

Functional correlates

Functional correlates of autistic symptoms represent

another area of particular interest in the studies emerging

from the systematic literature search. Studies focusing on

functional correlates of autistic symptoms showed a high level

of methodological quality.

In a study by Deste et al. (42) published in 2018,

participants’ psychosocial functioning in real-world activities

was evaluated through the Global Assessment of Functioning

(GAF) scale and the Health of the Nations Outcome Scale

(HoNOS): subjects with autistic schizophrenia showed a worse

psychosocial functioning both at the GAF scale, with a large

effect size (p < 0.01, g = 0.99), and at the HoNOS scale, with

a moderate effect size (p= 0.02, g = 0.54).
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In the SCOPE study, real-world functioning was measured

with the Specific Level Of Functioning (SLOF) scale. In one

of the articles illustrating the results of this study (65) more

severe autistic symptoms emerged as an individual predictor of

a worse psychosocial functioning in the domain of interpersonal

relationships (p < 0.001, β =−0.189).

Another paper, reporting data on a sub-group of patients

from the SCOPE study (68), shows that more severe autistic

symptoms are correlated with a worse interpersonal functioning

(r = −0.40, p < 0.001), but also with a stronger bias in the

subjective evaluation of interpersonal functioning (r = 0.17, p

< 0.05) and of work abilities (r = 0.18, p < 0.05), measured

as the discrepancies observed between the self-rated and the

informant-rated assessments.

In a study by Bechi et al. (62), 123 subjects with diagnosis

of schizophrenia were divided into patients with good (n =

60) and with impaired functioning (n = 63). Better functioning

was predicted by a lower score in the PAUSS “difficulties

in social interactions” subscale (p = 0.030, β = −0.27) and

in the PAUSS “difficulties in communications” subscale (p =

0.002, β = −0.47). However, having a higher score at the

PAUSS’ “stereotyped and repetitive interests” subscale (p =

0.004, β = −0.28) emerged as a significant predictor for a

better functioning.

In the INRP study (55) functioning was measured with

the SLOF scale: patients with autistic schizophrenia showed

worse psychosocial functioning when compared to patients

with intermediate or absent autistic symptoms: they showed a

significantly worse functional capacity (p = 0.004), and worse

real-world functioning in interpersonal relations (p< 0.001) and

in participation in community activities (p < 0.001). However,

considering the correction for the psychotic symptoms’ severity,

they also showed better social acceptance (p = 0.019). This

observation could be due to the style of social interaction

of individuals with autistic traits, which are more prone to

social isolation and could therefore be perceived as more

socially acceptable compared to other patients with severe

psychotic symptoms.

Even if the literature agrees that autistic symptoms are

correlated to a worse psychosocial functioning, as was observed

for cognitive performances, some studies show a protective

effect of autistic symptoms on patients with a more severe

positive symptomatology.

In a study by Vaskinn and Abu-Akel (75) the correlation

between the scores obtained at the positive subscale of the

PANSS scale and those obtained at the PAUSS scale was

associated to higher scores at the GAF scale (p = 0.005) and at

the Social Functioning Scale (SFS; p= 0.029).

Quality of life was evaluated in two studies by Bechi et al.

(60, 62). In the first study (60) the evaluation was made with the

Quality of Life Scale (QLS): subjects with autistic schizophrenia

had a worse overall quality of life (p= 0.01, F= 6.178) and worse

self-directness (p= 0.0005, F = 12.983); however, no significant

difference was observed in the subscales regarding the domains

of relationships and work.

In the second study (62), results regarding the QLS were

similar to those observed for cognitive performance and

functional outcomes: in a sample of 170 patients, worse autistic

symptoms were associated with worse quality of life (p < 0.001,

β = −0.29). However, positive symptoms’ severity and autistic

symptoms’ severity were interactively associated in improving

the quality of life of the subgroup of patients with less severe

symptomatology (p < 0.001, β =−0.40).

A large and recent study (56) included 299 participants with

chronic schizophrenia and 99 participants with first episode

psychosis. Both samples were assessed with the PANSS to

evaluate global and positive symptoms severity and with the

PAUSS to evaluate the severity of autistic traits; functioning was

assessed in participants diagnosed with schizophrenia with the

GAF and those with first episode psychosis with the Social and

Occupational Functioning Assessment Scale. In both samples,

better functioning was predicted by a positive interaction

between positive symptoms and autistic traits (β = 1.95, p <

0.001 for the schizophrenia sample model and β = 1.09, p =

0.014 for the first episode psychosis sample model): participants

with either severe positive symptoms or with high levels autistic

symptoms had worse functioning than participants showing

high levels of both. These findings represent the strongest

available evidence supporting the hypothesis that autistic

symptoms have a protective effect in limiting the negative impact

of psychotic symptoms on psychosocial functioning.

Finally, another recent study (59), including data on 94

individuals diagnosed with schizophrenia and assessed for

a previous study (76), investigated the impact of autistic

symptoms on global functioning, subjective well-being,

and internalized stigma, measured with the Internalized

Stigma of Mental Illness (ISMI) scale. Patients with autistic

schizophrenia (PAUSS ≥ 30), compared to other participants,

showed worse global functioning both a 1-week and 1-year

assessment (p < 0.001 for both); however, no significant

difference was observed in subjective well-being. and in

global internalized stigma. Considering the different factors

of the ISMI, no between-group differences were observed

regarding experiential stigma and stereotypes endorsement:

however, participants with autistic schizophrenia showed

better stigma resistance (p = 0.022), suggesting that autistic

traits could also have a protective effect in the internalization

of stigma.

Genetic and neurobiological correlates

Genetic correlates of autistic symptoms measured with the

PAUSS scale have been analyzed in three investigations which

are part of the GRAS study, which also allowed the original

scale validation.
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The work by Stepniak et al. (74) shows how eight out of the

13 Single Nucleotide Polymorphisms (SNP) analyzed (all linked

to the gene family of the fragile X syndrome) are correlated to

more severe autistic symptoms and are potentially “pro-autistic”

genes: the presence of a higher number of genes carrying those

polymorphisms, corrected for eventual confounding factors,

determines an autistic phenotype, which is more severe when

there is a higher number of genes carrying those SNPs (r= 0.103,

p= 0.0008).

In a paper by Mitjans et al. (69) it is underlined how in

females with a diagnosis of schizophrenia the intronic SNP

rs3802890-AA in the AMBRA1 gene, involved in autophagy and

neurodevelopment, is associated with more severe autistic traits

(p = 0.030). This association was not significant in males (p

= 0.101).

Finally, in a study by Ehrenreich et al. (67) various

SNPs studied with different Genome Wide Association Studies

(GWAS) were analyzed, with the aim of identifying a specific

phenotype, the OTTO phenotype. Seven SNPs were identified

as correlated with more severe autistic symptoms: the presence

of a higher number of SNPs increased the severity of the autistic

symptoms (p= 0.038). The comparison between extreme groups

(subjects with 0/1 SNP vs. subjects with 6/7 SNPs) showed an

even stronger correlation (p= 0.003).

Concerning neuroimaging, only one study using the PAUSS

scale could be found: it evaluated through magnetic resonance

(1.5 Tesla) 29 participants aged less than 18 years with a first

psychotic episode, 30 children diagnosed with ASD and 26

healthy volunteers. In the group of patients with a psychiatric

diagnosis, worse autistic symptoms were negatively correlated

to the left posterior insular volume (r = −0.30, p = 0.028);

this correlation remained significant also when considering the

group of patients with the first psychotic episode (72).

Finally, in the study by Oliveira et al. (70), 20 male

participants in the GRAS study were selected to take part in

a study of transcranial magnetic stimulation (TMS) and were

split into two groups, high and low autistic traits, based on the

median PAUSS score. The two groups were balanced for age,

dominant hand, GAF score and antipsychotic dosage. Subjects

with more severe autistic symptoms showed a higher cortico-

spinal excitability (p = 0.031) and a higher cortical inhibition

(p = 0.044). Additionally, the inhibition/excitation proportion,

calculated for each patient, was positively correlated to the

severity of the autistic symptoms (r = 0.511, p = 0.021).

No significant differences were observed among the groups

regarding the intracortical facilitation (p= 0.143).

Correlates of absence of autistic
symptoms

Only one paper, derived from the SCOPE study (66), focused

on the evaluation of participants without autistic symptoms

(PAUSS < 10). These patients showed better premorbid IQ

(p = 0.034, d = 0.278), better neurocognitive performance (p

< 0.001, d = 0.616), less severe symptoms (p < 0.001, d =

1.34), better functional capacity (p < 0.001, d = 0.729), better

social functioning (p < 0.001, d = 0.731), better social cognitive

performance (p < 0.05, d > 0.200 in all tests) and better real

world functioning in the areas of interpersonal relationships (p

< 0.001, d= 0.791), community activities (p= 0.001, d= 0.435)

and working activities (p = 0.001, d = 0.442). Better functional

capacity (p = 0.002, β = 0.040), better social capacities (p =

0.001, β = 1.225), less severe psychotic symptoms (p < 0.001,

β = −0.064), better neurocognitive performance (p = 0.002, β

= 0.065), better socio-cognitive performance (p = 0.014, β =

0.113) and better functioning in the interpersonal relationships’

areas (p < 0.001, β = 0.905) also emerged as predictors of

absence of autistic symptoms.

Quality of the evidence

Scoring of each study on all items of the Joanna Briggs

Institute checklist is reported in the Supplementary Appendix 2.

All included studies were conducted on well-characterized

and well-described samples, with clear inclusion criteria and an

appropriate diagnostic evaluation. Study outcomes were well-

defined and accurately assessed in all studies, and statistical

analyses were appropriate. Some of the earliest cross-sectional

studies did not consider some relevant confounding factors,

such as potential overlaps between autistic symptoms severity

and global symptoms severity, positive symptoms severity

or non-autistic symptoms severity, or did not include these

elements in dedicated control analyses. These elements were

however taken into account in more recent studies in several

different ways.

Quality of the individual outcomes results was considered

high for the evidence regarding clinical, cognitive, functional

and social cognition correlates of autistic symptoms measures,

as the results of included studies were showed high levels of

consistency, directness and precision. In particular, differences

in the results of single studies that could lead to doubts regarding

consistency and precision of the findings were explained by the

moderating effect of positive symptoms severity, which were

replicated in several studies with coherent results.

As regards genetic, neurobiological and treatment outcomes,

high-quality individual studies are present but in very

limited number, so further research is needed to provide

comprehensive evidence.

Discussion

Since its original validation (43), the PAUSS scale showed an

ever-growing use in the fields of psychiatric research and, to a

lesser extent, neurobiological research.
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In this review, 22 different articles were included, describing

the results of 15 studies performed in different countries by

independent groups.

Most of the studies that used the PAUSS scale to evaluate

autistic symptoms in schizophrenia included small samples, but

some large studies were found as well. The global quality of

included studies was high, and all studies showed a low risk

of bias. This observation is in line with the recent publication

of these works, which were all performed in the last 10

years: the fact that more recent studies are characterized by

better methodological quality is well described in meta-analytic

literature (77, 78).

Correlates of autistic symptoms

Cognition, and more specifically social-cognition, and

functional outcomes emerged as the most frequently explored

correlates of autistic symptoms.

Included studies showed that autistic symptoms appear to

have a negative impact on cognitive performance, and this result

is quite homogeneous among the different works, representing

one of the main topics of larger studies (55, 66). Subjects

with worse autistic symptoms show a worse performance in

different social cognition domains (42, 60, 61) and severe autistic

symptoms represent an individual predictor of greater social

cognition impairment (65).

This represents an expected result, as social cognitive deficits

are one of the essential characteristics of both spectra (20–

22, 79). This finding is also in line with the results of the studies

that used different instruments to evaluate autistic symptoms in

people with SSDs (80).

As regards functional outcomes, the presence of autistic

symptoms appears to have an important negative impact:

real-world functioning is globally more compromised in

subjects with more severe autistic symptoms, especially when

considering social functioning (42, 55, 63, 68, 73). Moreover,

more severe symptoms represent an individual predictor of

worse social functioning (65). These findings are in line with

results of recent studies using instruments other than the PAUSS

to evaluate autistic symptoms in people with SSD (80–82).

Autistic symptoms also appear to worsen quality of life in

people with SSD (62, 63).

Although all the above-mentioned issues are described

in most of the included studies, some evidences suggest

that, when considering a specific group of patients, autistic

symptoms can also have a protective effect: in cases of severe

positive symptoms, autistic traits appear to be associated with

better attention (58, 75), better social acceptability (55), better

functioning (56, 75) and better quality of life (62).

This effect could be a consequence of the typical relational

style of subjects with prominent autistic traits: being more

prone to social isolation could limit their interactions with

other people, leading them to be considered more socially

adequate compared to other patients with severe psychotic

symptoms. Additionally, if on one hand being immersed in

personal autistic experiences can lead to worse functioning, on

the other hand it also lead to higher bias in the evaluation of

one’s own abilities (68), which could somehow have a positive

effect on the perception on one’s own quality of life. Finally, the

different impacts of autistic symptoms could also be explained

by the use of different coping mechanisms in people with

prominent autistic traits compared to other subjects diagnosed

with schizophrenia (81).

Regarding biological correlates of autistic symptoms

measured with the PAUSS scale, available literature is still

limited. The most explored area is genetic research: different

studies have identified polymorphisms that could be considered

“pro-autistic” (67, 69, 74). This focus on genetics is probably

due to the original validation study of the PAUSS scale, which

did not only evaluate phenotypic characteristics but also genetic

ones (43).

Regarding the study of the neuroimaging correlates, only

one study was found, and it included only very young

participants with a first, early-onset psychotic episode (72): the

results show that a reduction of insular volume is correlated

with the presence of autistic symptoms. These results are very

interesting but they represent a limited contribution to the

research field, as they do not allows to understand the complex

neurobiological relationship that exists between psychotic and

autistic features. In fact, the two spectra appear to share

some characteristic alterations, such as reduced volume and

functioning of the thalamus (28–30) and a reduced activation

of the amygdala in the processing of social stimuli (31, 32), but

they also seem to have opposite alterations in other regions, such

as the somatosensory cortex (27) and, most importantly, at the

level of neural networks (25, 26).

Future perspectives

No included study provided a longitudinal evaluation of

autistic symptoms, which is necessary to analyze the stability

or the trend of variation of the PAUSS score. At the present

moment, it is not possible to say for sure if autistic characteristics

measured with the PAUSS scale represent a trait, stable in time

and associated with a specific genotype and phenotype, or rather

a symptomatologic dimension that could be modifiable with

treatment. The genetic studies identified through the systematic

search point toward the first option, but this hypothesis remains

to be confirmed.

Another topic that needs to be further investigated is the

relationship between negative symptoms and autistic traits, as

they present several phenomenological and clinical similarities.

The overlap becomes even more evident when considering

that several items from the PAUSS belong to the negative
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sub-scale of the PANSS. Investigating more thoroughly the

areas of overlap and the differences between the two domains

using different measures of negative symptoms severity such as

second-generation assessment tools, which are more accurate

(83), represents an important future perspective.

The relationship between autistic features and stigma, and

particularly internalized stigma, also requires further study.

Internalized stigma represents a feature that has an important

impact on the lives of people with schizophrenia, strongly

influencing their identity, their functioning and their quality of

life (84–86). Only one study assessed the relationship between

autistic features measured with the PAUSS and internalized

stigma, showing that more severe autistic symptoms are not

correlated with worse internalized stigma, and could even have

a protective effect on stigma resistance (59). On the contrary,

the results of two studies conducted by another research group

suggest that more severe autistic symptoms could be correlated

to worse internalized stigma (87, 88). However, in these studies

the severity of autistic symptoms was not assessed through

clinical observation or caregivers reports, but though self-rated

assessment tools.

Neurobiological correlates of the autistic symptoms in

schizophrenia are another area of interest and should be

studied more thoroughly: since functional and structural

neuroimaging studies underline many similarities but also

remarkable differences between the two spectra (16, 25, 27),

whether people diagnosed with schizophrenia with more

severe autistic symptoms have an intermediate neurobiological

phenotype, a phenotype more similar to one of the two

spectra, or even an entirely different phenotype remains to

be verified.

Finally, whether the presence of autistic symptoms

represents a marker for the response to specific treatments

remains to be more thoroughly evaluated, as only one

study regarding this topic emerged from the systematic

literature search. Results of the study suggest that the

presence of more severe autistic symptoms is correlated

to lack of response to a specific cognitive remediation

therapy aiming to improve social cognition in the Theory

of Mind domain (61). This result is particularly interesting

considering that subjects with a worse clinical presentation

usually have a better response to cognitive remediation

treatments (89–92). Moreover, other studies where autistic

symptoms where not evaluated with the PAUSS scale

show that the presence of autistic symptoms can also be

correlated to a worse response to antipsychotic medications

(93, 94).

Considering all these issues, evaluating the presence

of autistic symptoms and their correlates could allow

the design and implementation of tailored and targeted

treatment and rehabilitation programs, in line with

the objective of developing precision medicine also in

psychiatry (95).

Strengths and limitations

A point of strength of the present systematic review is the

accuracy of the search, conducted according to the most recent

methodological indications (46), and the comprehensive and

broad manual search, which also included a search in open

databases and citation indices. While some electronic databases

(such as Web of Science, CINAHL and CENTRAL) were not

searched in a systematic manner, the inclusion of three different

databases combined with a thorough Google Scholar search can

be considered appropriate for the research question (96). In

particular, as the present work focused on the use of the PAUSS

scale, checking the citations list of the original validation study

allowed a particularly thorough search.

Among the limitations of the present study is the inability to

perform meta-analytic analyses: the high level of heterogeneity

of the included outcomes and the differences in the use and cut-

offs of the scale adopted in the included works did not allow

to perform a quantitative synthesis, which could be possible

in future studies with a more limited research scope. While

the broad research question of the present systematic review

led to the inclusion of studies with heterogeneous methods

and outcomes, different important aspects and correlates of

autistics symptoms were explored, providing valuable insight

on the impact of the autistic dimension in people living

with schizophrenia.

Conclusions

The PAUSS scale represents the only validated instrument

available to assess the severity autistic symptoms specifically in

people living with SSD: since its development, it has been used

more and more in the context of clinical research.

The analyzed literature shows that more severe autistic

symptoms are associated with worse cognitive performance,

especially in the social cognition domain, and with worse

psychosocial functioning. However, the presence of autistic

symptoms appears to also have a protective role in some

instances in subjects with more severe psychotic symptoms.

Future research should focus on studying more thoroughly

the correlates on the autistic symptoms, not only in a clinical

but also in a neurobiological perspective. It should also focus

on longitudinally assessing autistic symptoms and evaluating

their stability over time, with the aim of developing tailored care

projects and interventions: this could improve the therapeutic

and rehabilitation offer for people living with SSD.
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