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Background: Treatment resistance in schizophrenia is a major clinical challenge.
While autistic traits are often more pronounced in patients with treatment-
resistant schizophrenia (TRS), limited data exist on clozapine-resistant
schizophrenia (CRS). This study aims to explore the relationship between
autistic traits and treatment resistance in schizophrenia, with a focus on both
TRS and CRS and to evaluate whether these traits could predict
treatment outcomes.

Methods: A total of 86 patients were included, divided into three groups: non-
treatment-resistant schizophrenia (NRS, n=37), treatment-resistant
schizophrenia (TRS, n=26), and clozapine-resistant schizophrenia (CRS, n=23).
Psychopathology was assessed using the Positive and Negative Syndrome Scale
(PANSS), while autistic traits were measured with the PANSS Autism Severity Scale
(PAUSS) and the Autism Spectrum Quotient (AQ). Multinomial logistic regression
models were used to determine the predictive value of autistic traits for TRS
and CRS.

Results: Statistically significant differences were identified between the groups in
PAUSS (p<0.001) and AQ (p<0.001) scores, indicating variations in autistic traits.
PAUSS scores were predictive of TRS and CRS relative to NRS but did not differ
between TRS and CRS. In contrast, AQ scores showed significant differences
between TRS and CRS. Both PAUSS and AQ were negatively correlated with
functionality as measured by the Global Assessment of Functioning, highlighting
the impact of autistic traits on daily functioning.

Conclusions: The results indicate that autistic traits are associated with
resistance to treatment, as PAUSS scores are predictive of the development of
treatment-resistant and clozapine-resistant schizophrenia. However, the lack of
statistically significant differences between TRS and CRS in PAUSS scores
suggests that clozapine resistance may be influenced by additional factors
beyond the autistic traits measured by PAUSS. To better understand the
relationship between clozapine resistance and autistic traits, future research
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should not only focus on the autistic traits captured by PAUSS but also consider
broader autism phenotypes or other distinct psychopathological processes. Such
studies could offer deeper insights into the complex mechanisms that drive
clozapine resistance and help identify new paths for treatment and intervention.

schizophrenia, treatment-resistant schizophrenia, clozapine-resistant schizophrenia,
autism spectrum disorder, autistic traits

1 Introduction

Schizophrenia is a severe and chronic psychiatric disorder
characterized by a wide range of symptoms, including positive
symptoms (hallucinations and delusions), negative symptoms (such
as social withdrawal and lack of motivation), and cognitive
impairments (1). Despite significant advancements in the
pharmacological treatment of schizophrenia, a considerable
number of patients exhibit inadequate response to standard
antipsychotic treatments (2-5). This phenomenon is referred to
as treatment-resistant schizophrenia (TRS). It is defined as the lack
of significant improvement following at least two trials of different
antipsychotic drugs at adequate doses for an appropriate duration,
typically 6-12 weeks (6).

Clozapine, an atypical antipsychotic, is often considered the
treatment of choice for patients with TRS (7). It is the only
medication with proven efficacy in this population (8-10).
However, approximately 30-60% of TRS patients do not respond
adequately to clozapine treatment, leading to a subset of patients
classified as clozapine-resistant schizophrenia (CRS) (6, 11). These
patients remain a particularly challenging group to manage, as there
are limited treatment options available beyond clozapine (6). The
mechanisms underlying both TRS and CRS are poorly understood.
Still, recent evidence suggests that neurodevelopmental factors,
including autistic traits, may play a role in the development of
treatment resistance (12, 13).

Autistic traits refer to subthreshold features of autism spectrum
disorder (ASD) observed in individuals who do not meet the full
diagnostic criteria for ASD (14). These traits may lead to difficulties
in social interaction, communication, and repetitive behaviors, and
have been observed to be more common in psychiatric populations,
such as individuals with schizophrenia (15-18). The relationship
between schizophrenia and autism has been debated for over a
century. Early psychiatrists, such as Eugen Bleuler, used the term
“autism” to describe the withdrawal from reality observed in

Abbreviations: ASD, Autism spectrum disorder; AQ, Autism Spectrum
Quotient; CRS, Clozapine-resistant schizophrenia; DSM, The Diagnostic and
Statistical Manual of Mental Disorders; GAF, Global Assessment of Functioning;
NRS, Non-treatment-resistant schizophrenia; PANSS, Positive and Negative
Syndrome Scale; PAUSS, PANSS Autism Severity Scale; TRS, Treatment-

resistant schizophrenia.
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schizophrenia (19, 20). Although the disorders are now
considered distinct entities, there is growing evidence that they
share certain neurobiological and developmental pathways, as well
as overlapping clinical features (21-23).

Several studies have explored the impact of autistic traits on
schizophrenia. The findings suggest that individuals with higher
levels of autistic traits may experience poorer social functioning,
more severe negative symptoms, and a diminished response to
antipsychotic treatment (18, 24, 25). Neurodevelopmental theories
suggest that both schizophrenia and autism spectrum disorders may
share early developmental disruptions involving social cognition
and synaptic pruning (24-26). These disruptions can lead to
persistent negative symptoms and poor response to dopaminergic
treatments, which is central to TRS/CRS. However, most research
has focused on the general population of schizophrenia patients,
with few studies explicitly examining the role of autistic traits in
TRS. This study aims to fill this gap by comparing autistic traits in
non-treatment-resistant (NRS), treatment-resistant (TRS), and
clozapine-resistant (CRS) schizophrenia patients and assessing
how these traits can predict treatment resistance.

The hypothesis of the current study is twofold: (1) patients with
TRS and CRS will exhibit higher levels of autistic traits compared to
those with NRS, and (2) autistic traits, as measured by the PAUSS,
will predict treatment resistance, with more severe traits associated
with both TRS and CRS. By exploring these questions, we aim to
gain a better understanding of the role of autistic traits in the
pathophysiology of treatment resistance in schizophrenia.

2 Materials and methods
2.1 Participants and procedure

The study sample consisted of patients who presented to the
Outpatient Psychiatry Clinic at Gazi University Hospital between
September 2023 and February 2024, with a diagnosis of
schizophrenia confirmed according to DSM-5 criteria. The
inclusion criteria were as follows: (1) age between 18 and 65
years, (2) a confirmed DSM-5 diagnosis of schizophrenia, (3)
absence of any other psychiatric or neurological comorbidities,
especially autism spectrum disorder (ASD), intellectual disability,
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or dementia, (4) no history of alcohol or substance use disorder, and
(5) no recent history of psychotic exacerbations, changes in
medication, or hospitalization within the previous six months.
These criteria were applied to ensure that the sample was
homogenous in terms of schizophrenia diagnosis and to focus on
subclinical autistic traits rather than a comorbid ASD diagnosis,
which could confound or overshadow schizophrenia-
related features.

Initially, semi-structured interviews were conducted with 98
patients who met the study’s inclusion criteria. These interviews
were carried out prior to collecting data on the patients’
antipsychotic treatment histories to avoid bias related to prior
knowledge of study hypotheses. Following the Positive and
Negative Syndrome Scale (PANSS) assessments, four patients
were excluded from the study as they did not meet the predefined
remission criteria, which were based on the criteria set by The
Remission in Schizophrenia Working Group (27). Based on these
criteria, remission requires a score of three or less on each of the
PANSS items P1, P2, P3, and G9. The criteria of the Remission in
Schizophrenia Working Group also include the items N1, N4, N6,
and G5; however, since these items are part of the PANSS Autism
Severity Scale (PAUSS) scoring system, they were excluded from the
remission criteria in this study to avoid any confounding in the
measurement of autistic traits.

The research team conducted a thorough review of the
remaining 94 patients’ medical histories and antipsychotic
treatment records. Five additional patients were excluded due to
insufficient data to evaluate their treatment history, leaving 89
patients for further analysis. These patients were subsequently
administered the Autism Spectrum Quotient (AQ) to assess
autistic traits further. Based on the information in the literature,
patients who scored 32 or higher on the AQ or 30 or higher on the
PAUSS were re-evaluated to determine if they could be on the
autism spectrum, in order to rule out the likelihood of ASD. This
additional assessment ensured that individuals with a high
probability of ASD were appropriately considered in the study
(28, 29). For patients exceeding this cutoff, their symptoms and
developmental histories were reviewed in consultation with a
psychiatrist experienced in ASD. As a result of this secondary
evaluation, three patients for whom an ASD diagnosis could not
be definitively ruled out were excluded from the study.
Subsequently, the remaining 86 patients to be included in the
analysis were divided into three groups: 37 in the NRS group, 26
in the TRS group, and 23 in the CRS group. The NRS group
comprised patients who responded to antipsychotic treatment other
than clozapine. The TRS group included patients who, despite
receiving two different antipsychotic medications at doses
equivalent to at least 600 mg/day of chlorpromazine over a 12-
week period (with a minimum of six weeks at therapeutic doses),
exhibited less than a 20% reduction in PANSS scores but later
achieved remission with clozapine treatment (6). The CRS group
consisted of patients who, despite receiving clozapine monotherapy
at a minimum dose of 500 mg/day for at least three months or
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reaching a clozapine blood level of 350 ng/ml, showed less than a
20% reduction in PANSS scores and only achieved remission with
the addition of other antipsychotic treatments (6). In the CRS
group, the additional antipsychotics had to be administered at
therapeutic doses and for adequate durations.

The study was approved by the Gazi University Ethics
Committee, and all participants provided informed consent.

2.2 Measures

To assess psychopathology, the PANSS was administered to all
patients. The PANSS is a 30-item, clinician-administered rating
scale that measures the severity of positive symptoms (PANSS-T),
negative symptoms (PANSS-N), and general psychopathological
symptoms. Scores on the PANSS range from 30 to 210, with higher
scores indicating greater psychopathological severity (30).

Autistic traits were assessed using two different tools: the
PAUSS and the AQ. The PAUSS is a semi-structured interview
that was developed from items in the PANSS to specifically measure
autistic traits in schizophrenia patients (29). It focuses on three core
dimensions of autism: social communication impairments,
restricted interests, and repetitive behaviors. The PAUSS was
validated against the Autism Diagnostic Observation Schedule
and the AQ in both ASD and schizophrenia populations. The AQ
is a 50-item self-report questionnaire designed to measure autistic
traits in the general population. Higher AQ scores indicate more
severe autistic traits (28).

Functionality was assessed using the Global Assessment of
Functioning (GAF) scale, which provides a numerical rating of
overall psychological, social, and occupational functioning. GAF
scores range from 0 to 100, with higher scores indicating better
functioning (31).

2.3 Statistical analyses

Statistical analyses were conducted using SPSS 29.0 software.
Descriptive statistics were used to summarize sociodemographic
and clinical characteristics. One-way ANOVA was used to compare
continuous variables between the NRS, TRS, and CRS groups, as
these variables followed a normal distribution. To control for the
potential influence of positive symptom severity, an ANCOVA was
conducted to compare AQ scores across groups, with PANSS-
Positive included as a covariate. Chi-square tests were applied for
categorical variables. Multinomial logistic regression analyses were
performed to assess the predictive value of autistic traits on
treatment resistance, with PAUSS scores entered as independent
variables and NRS, TRS, and CRS group membership as the
dependent variables.

Additionally, Pearson correlation analyses were used to
examine the relationships between PANSS, PAUSS, AQ, and GAF
scores. Linear regression analysis was applied to assess the impact of
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autistic traits on functionality, with GAF scores as the dependent
variable and PAUSS and AQ scores as independent variables. The
level of statistical significance was set at p<0.05 for all analyses.

3 Results

3.1 Sociodemographic and clinical
characteristics

Table 1 presents the demographic and clinical features of the
participants in the non-treatment-resistant (NRS), treatment-
resistant (TRS), and clozapine-resistant (CRS) groups. While
there were no significant differences in age or gender distribution
across groups (p > 0.05), the number of prior hospitalizations was
significantly higher in the CRS group compared to NRS (p < 0.001).

3.2 Psychopathology and functionality

Table 1 summarizes the comparisons of psychopathology
measures (PANSS subscales and total scores) and functionality
(GAF) among the three groups. Notably, both the CRS and TRS
groups had higher PANSS negative (PANSS-N) scores than the
NRS group. Although the TRS group’s negative symptoms also

10.3389/fpsyt.2025.1541469

differed significantly from NRS (p = 0.036), overall severity was
most pronounced in CRS. In line with this, CRS patients
demonstrated the lowest GAF scores (p < 0.001), suggesting
poorer overall functioning despite being in clinical remission.

3.3 Autistic traits

As shown in Table 1, autistic trait measures (AQ, PAUSS)
differed significantly among the groups. Both TRS and CRS patients
exhibited higher AQ and PAUSS scores compared to the NRS group
(p < 0.01). Although PAUSS did not distinguish between TRS and
CRS, AQ scores were significantly higher in the CRS group than in
TRS (p = 0.022). This pattern suggests that broader autistic
phenotypes (captured by AQ) might be more relevant for
understanding clozapine resistance.

3.4 Correlations and regression models

Correlation analyses demonstrated significant positive
correlations between AQ scores and PANSS-P, PANSS-N, and
PANSS-T scores (r=0.510, r=0.593, and r=0.611, respectively),
indicating that more severe autistic traits were associated with
more severe psychopathology (Table 2). Similarly, PAUSS scores

TABLE 1 Sociodemographic, clinical characteristics and, autistic trait scores of patients with non-treatment-resistant, treatment-resistant, and
clozapine-resistant schizophrenia.

Analysis
TRS CRS post-hoc (P value)
(n=26) (n=23) ANOVA ANOVA
(F value) (p value) NRS NRS TRS
vs TRS vs CRS vs CRS
Age 4545 (11.54)  50.34(8.43) 45.39(7.98) 2.463 0.067 - - -
Male Sex (n) 24 (%64.9) 19 (%65.4) 20 (%87) - - - - -
Age at Onset 25.4 (7.28) 243 (5.12) 21.52 (4.74) 2,939 0.058 - - -
Tlness 20.78 (9) 2603 (7.91) | 20.82 (7.97) 3.197 0.054 - - -
Duration (y)
Hospitalizations 1.81(1.76) 2.73(1.21) 3.78 (2.31) 8.657 <0.001 - <0.001
(n)
PANSS-P 9.78 (2.89) 9.88 (2.12) 12.91 (3.65) 9.415 <0.001 - 0.004 0.004
PANSS-N 14.18 (6.48) 1830 (5.75) | 20.00 (6.44) 6.926 0.002 0.036 0.002 -
PANSS-T 46.08 (14.55) = 50.26 (10.53) | 58.73 (13.17) 6.630 0.002 - 0.001 -
GAF 80.16 (19.27) 7538 (16.29) | 59.43 (20.96) 8.776 <0.001 - <0.001 0.013
PAUSS 15.32 (6.40) 2092 (6.78) | 23.17 (7.08) 11.061 <0.001 0.005 <0.001 -
AQ* 18.75 (5.11) 23.03 (5.63) | 27.17 (4.96) 11.483 <0.001 0.008 0.001 0.028

Data are mean (SD). Bold values indicate statistically significant group differences (p < 0.05). ANOVA, analysis of variance; PANSS, Positive and Negative Syndrome Scale; PANSS-P, PANSS
Positive Subscale; PANSS-N, PANSS Negative Subscale; PANSS-T, Total PANSS score calculated as the sum of all subscales; PAUSS, PANSS Autism Severity Scoring; AQ,Autism Spectrum
Quotient; GAF, Global Assessment of Functioning Scale; NRS, Non-treatment-resistant Schizophrenia; TRS, Treatment-resistant Schizophrenia; CRS, Clozapine-resistant Schizophrenia; y,
year.AQ scores were compared across groups using ANCOVA, with PANSS-P included as a covariate.
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TABLE 2 Correlations between autistic traits (PAUSS and AQ),
psychopathology (PANSS), and functionality (GAF) scores.

PAUSS AQ
PANSS-P r=0.557* r=0.510*
PANSS-N r=0.936* r=0.593*
PANSS-T r=0.831* r=0.611*
GAF r=-0.753* r= -0.635*
PAUSS r=1.000 1= 0.647*
AQ 1= 0.647* =1.000

Data are Pearson correlation coefficients (r) between autistic traits, psychopathology, and
functioning measures.Bold values indicate statistically significant correlations (p < 0.001).
PAUSS, PANSS Autism Severity Scoring (derived from the Positive and Negative Syndrome
Scale); PANSS, Positive and Negative Syndrome Scale; PANSS-P, Positive Symptom Subscale;
PANSS-N, Negative Symptom Subscale; PANSS-T, Total PANSS score (sum of positive,
negative, and general subscales); AQ, Autism Spectrum Quotient; GAF, Global Assessment of
Functioning Scale.

were positively correlated with all PANSS subscales, suggesting that
autistic traits are closely linked to overall symptom severity
in schizophrenia.

Linear regression analysis revealed that both PAUSS and AQ
scores were significant predictors of GAF scores, with higher autistic
traits associated with lower functionality (F=63.448, p<0.001) (Table 3).
The multinomial logistic regression model showed that an increase in
PAUSS scores predicted the development of treatment resistance and
clozapine resistance in patients with schizophrenia (Table 4).
Specifically, higher AQ scores and earlier age at onset emerged as
predictors for CRS (p<0.001), underscoring a potential
neurodevelopmental underpinning in this subgroup.

4 Discussion

This study provides new insights into the impact of autistic traits
on both treatment-resistant schizophrenia (TRS) and clozapine-
resistant schizophrenia (CRS). The findings demonstrate that
autistic traits are more prominent in patients with treatment-
resistant forms of schizophrenia (TRS and CRS) compared to those
who respond to non-clozapine antipsychotic treatments (NRS).
Furthermore, autistic traits, as measured by the PAUSS, were found
to be a predictor of the development of both TRS and CRS, indicating
the potential significance of these traits in understanding and
managing treatment resistance in schizophrenia.

Several clinical features linked to TRS have been identified in

the literature. However, many studies focus primarily on predictors

TABLE 3 Regression analysis of AQ and PAUSS scores with GAF score.

Constants 122.879 5.289
AQ -0.837 0.298 -0.254
PAUSS -1.623 0.248

10.3389/fpsyt.2025.1541469

of treatment nonresponse without directly comparing patients with
treatment resistance to those without it. Some studies have
suggested that an earlier age of onset is associated with treatment
resistance (32-34). In our study, while no significant difference in
age of onset was observed between groups, a younger age of onset
was found to predict clozapine resistance. This finding is partially
consistent with the existing literature that supports the association
between early onset and treatment resistance; however, it is difficult
to compare directly with most studies, as they do not distinguish
between clozapine-resistant (CRS) and treatment-resistant (TRS)
patients as separate groups. Additionally, no significant gender
differences were found between the groups, consistent with
findings from the cohort study by Wimberley and colleagues (35).

All patients included in the study were assessed as being in
clinical remission. However, significant differences were observed
between the groups in PANSS-P, PANSS-N, and PANSS-T scores.
These findings suggest that treatment-resistant patients, particularly
those resistant to clozapine, exhibit more severe psychopathology
compared to non-treatment-resistant patients, even when they are
clinically stable. Additionally, the positive correlations between
PANSS, PAUSS, and AQ scores highlight the association between
autistic traits and greater psychopathological severity. These results
align with previous studies that have shown autistic traits in
individuals with schizophrenia are associated with a reduced
response to antipsychotic treatment (18, 24, 25).

One of the key findings of this study is the difference in AQ
scores between the TRS and CRS groups, which suggests that
broader autism phenotypes may play a role in clozapine
resistance. The AQ was initially developed for use in the general
population, and higher scores may reflect a broader autism
phenotype that captures subthreshold traits of autism that are not
necessarily pathological but could influence treatment outcomes in
schizophrenia (23). The lack of a significant difference in PAUSS
scores between TRS and CRS patients raises important questions
about the specific nature of clozapine resistance. While PAUSS was
developed to measure autistic traits in schizophrenia, its overlap
with negative symptoms could limit its ability to distinguish
between different subtypes of treatment resistance. This overlap
suggests that autistic traits measured by PAUSS in schizophrenia
may be more closely related to the severity of negative symptoms
and overall psychopathology rather than being a distinct feature
that predicts clozapine resistance. This discrepancy also
underscores a potential neurodevelopmental continuum,
suggesting that clozapine-resistant patients may exhibit a distinct
profile of autism-like traits that extends beyond the negative
symptom spectrum traditionally measured by PAUSS. Future

OR (%95 CI)

UB
23.232 ‘ < 0.001 112.359 ‘ 133.399
-2.806 ‘ 0.006 -1.431 ‘ -0.244
-6.506 < 0.001 -2.119 -1.127

-0.589 ‘

Data are unstandardized coefficients (B), standard errors (S.E.), standardized coefficients (), t values, and significance levels. Bold values indicate statistically significant results (p < 0.05). PAUSS,
Positive and Negative Syndrome Scale Autism Severity Scoring; AQ, Autism Spectrum Quotient; GAF, Global Assessment of Functioning Scale.
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TABLE 4 Multinomial logistic regression model predicting treatment-resistance and clozapine-resistance based on autistic traits and clinical variables.

TRS CRS
B(SE) Exp(B)  Wald B(SE)  Exp(B) Wald
PAUSS 17.272 < 0.001 0.131(0.048) 1.140 7.516 0.006 0.199(0.057) ‘ 1.220 12.302 < 0.001
Age at Onset 10.959 0.004 -0.037(0.051) 0.964 ‘ 0.521 0.470 -0.211(0.078) ‘ 0.810 7.356 < 0.001
Ilness Duration (y) 11.002 0.004 0.065(0.040) 1.067 ‘ 2.582 0.108 -0.075(0.046) ‘ 0.928 2.679 0.102
Hospitalizations (n) 14.954 0.001 0.268(0.200) 1.307 1.792 0.181 0.861(0.255) ‘ 1.435 11.384 0.001

Data are regression coefficients (B), standard errors (SE), odds ratios (Exp(B)),Wald statistics, and p values. Bold values indicate statistically significant predictors (p < 0.05). PAUSS, Positive and

Negative Syndrome Scale Autism Severity Scoring; TRS, Treatment-resistant Schizophrenia; CRS,

research should further delineate whether these broader traits
reflect a separate underlying mechanism—possibly involving
atypical neurodevelopmental pathways—or whether they
represent a more severe form of negative symptomatology. Such
clarification could refine our understanding of the “subtypes”
within treatment-resistant schizophrenia and guide the
development of more targeted interventions.

This study also highlights the importance of considering
functionality in the assessment of autistic traits. Both PAUSS and
AQ scores were negatively correlated with GAF scores, indicating
that higher levels of autistic traits are associated with poorer social
and occupational functioning. This finding is consistent with
previous studies showing that autistic traits in schizophrenia are
linked to poorer functional outcomes (18). Given the strong
association between autistic traits and reduced functionality,
clinicians should consider incorporating assessments of these
traits into the treatment planning process for schizophrenia
patients, particularly those with treatment resistance.

The results of this study have several important clinical
implications. First, the findings suggest that autistic traits may be a
useful predictor of treatment resistance in schizophrenia,
particularly in distinguishing between NRS and TRS/CRS patients.
Assessing autistic traits using tools like PAUSS and AQ could help
clinicians identify patients who are more likely to develop treatment
resistance, allowing for earlier intervention and potentially more
tailored treatment approaches. Second, the difference in AQ scores
between TRS and CRS patients indicates that broader autism
phenotypes may be relevant in understanding clozapine resistance.
This finding suggests that CRS may involve additional
neurodevelopmental or psychopathological factors that autistic
traits measured by PAUSS do not capture. Further research is
needed to explore these factors, which could include genetic,
neurobiological, or environmental influences. Third, the strong
relationship between autistic traits and functionality highlights the
need for comprehensive treatment plans that address both symptom
severity and social functioning. Antipsychotic optimization alone
may not suffice for patients who exhibit more pronounced social
communication difficulties and rigid behavior patterns. In clinical
practice, incorporating psychosocial interventions that target social
cognition, such as social skills training or cognitive-behavioral
therapy, could help ameliorate these autistic-like features and
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potentially enhance overall treatment response. By addressing
these nuanced deficits, clinicians might improve both the quality
of life and functional outcomes of patients who are less responsive to
conventional medication management (36, 37).

While this study provides important insights into the relationship
between autistic traits and treatment resistance in schizophrenia,
several limitations should be noted. First, the cross-sectional design of
the study limits our ability to draw conclusions about causality.
Longitudinal studies are needed to determine whether autistic traits
precede the development of treatment resistance or whether they
emerge as a result of treatment failure. Second, the sample size was
relatively small, particularly for the CRS group. Although the
statistical analyses were adequately powered, larger samples would
provide more robust estimates of the relationships between autistic
traits and treatment resistance. Future studies should aim to replicate
these findings in more extensive and more diverse populations.
Third, the reliance on self-report measures like the AQ may
introduce bias, particularly in a population with schizophrenia,
where insight into symptoms may be limited. Although the study
attempted to mitigate this limitation by including patients in
remission, future studies should consider using additional clinician-
administered tools to assess autistic traits. Finally, the study did not
account for the potential effects of medication on autistic traits.
Antipsychotic medications can have a wide range of effects on
cognitive and social functioning, and it is possible that some of the
observed differences in autistic traits between groups were influenced
by differences in medication use. Future studies should control for
medication type and dosage to isolate the effects of autistic traits on
treatment resistance.

5 Conclusion

This study is the first to directly compare autistic traits among
non-treatment-resistant (NRS), treatment-resistant (TRS), and
clozapine-resistant (CRS) schizophrenia patients, offering new
insights into how subthreshold autism spectrum features may
influence clinical outcomes. The results indicate that autistic traits
are significantly linked to treatment resistance, with PAUSS scores
predicting both TRS and CRS status. Moreover, the observation that
CRS patients demonstrate distinctly elevated AQ scores—beyond
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those seen in TRS—suggests that broader autism phenotypes could
be a key factor differentiating this subgroup. Such a finding implies
that CRS may involve additional neurodevelopmental mechanisms
beyond those typically associated with TRS. Nevertheless, the
identification of younger age at onset and a greater number of
hospitalizations as predictors of CRS underscores the multifactorial
nature of treatment resistance, highlighting that while autistic traits
are crucial, other clinical factors further shape clozapine
resistance trajectories.

Although the present study provides cross-sectional evidence
linking autistic traits to different forms of treatment resistance,
longitudinal designs are needed to determine whether these traits
precede and predict the development of TRS or CRS, or whether
they are exacerbated by prolonged illness course and multiple
treatment failures. Prospective cohorts could clarify whether early
identification of heightened autistic traits—especially social
interaction difficulties—could serve as a marker for subsequent
treatment refractoriness.

Overall, while this study shows that autistic traits play a
prominent role in driving treatment resistance, the multilayered
etiology of clozapine resistance demands a broad-based approach in
both research and clinical management. Addressing not only
neurodevelopmental and social-cognitive deficits but also the
timing of illness onset, hospitalization history, and potentially
relevant genetic or environmental factors will be essential for
optimizing interventions and ultimately improving prognoses in
these challenging patient populations.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material. Further inquiries can be
directed to the corresponding author/s.

Ethics statement

The studies involving humans were approved by Gazi
University’s Ethics Committee approved the study protocol dated
05.09.2023, numbered 2023-1163, and conducted according to the
Helsinki Declaration. The studies were conducted in accordance
with the local legislation and institutional requirements. The
participants provided their written informed consent to
participate in this study.

References

1. Association AP. Diagnostic and Statistical Manual of Mental Disorders: Dsm-5".
5th Ed Vol. xliv. . Arlington, VA, US: American Psychiatric Publishing, Inc (2013) p.
947-xliv.

2. Essock SM, Hargreaves WA, Covell NH, Goethe J. Clozapine’s effectiveness for
patients in state hospitals: results from a randomized trial. Psychopharmacol Bull.
(1996) 32:683-97.

Frontiers in Psychiatry

10.3389/fpsyt.2025.1541469

Author contributions

AB: Conceptualization, Data curation, Formal Analysis,
Investigation, Methodology, Software, Writing — original draft,
Writing - review & editing. NT: Data curation, Writing — original
draft, Writing - review & editing. BK: Writing - original draft,
Writing - review & editing. AK: Writing - original draft, Writing -
review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1541469/
full#supplementary-material

3. Lieberman JA. Pathophysiologic mechanisms in the pathogenesis and clinical
course of schizophrenia. J Clin Psychiatry. (1999) 60 Suppl 12:9-12.

4. Lindenmayer JP. Treatment refractory schizophrenia. Psychiatr Q. (2000) 71:373—
84. doi: 10.1023/a:1004640408501

5. Elkis H. Treatment-resistant schizophrenia. Psychiatr Clin North Am. (2007)
30:511-33. doi: 10.1016/j.psc.2007.04.001

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1541469/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1541469/full#supplementary-material
https://doi.org/10.1023/a:1004640408501
https://doi.org/10.1016/j.psc.2007.04.001
https://doi.org/10.3389/fpsyt.2025.1541469
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Basaran et al.

6. Howes OD, McCutcheon R, Agid O, de Bartolomeis A, van Beveren NJ, Birnbaum
ML, et al. Treatment-resistant schizophrenia: treatment response and resistance in
psychosis (TRRIP) working group consensus guidelines on diagnosis and terminology.
Am ] Psychiatry. (2017) 174:216-29. doi: 10.1176/appi.ajp.2016.16050503

7. Juul Povlsen U, Noring U, Fog R, Gerlach J. Tolerability and therapeutic effect of
clozapine. A retrospective investigation of 216 patients treated with clozapine for up to 12
years. Acta Psychiatr Scand. (1985) 71:176-85. doi: 10.1111/j.1600-0447.1985.tb01268.x

8. Kuha S, Miettinen E. Long-term effect of clozapine in schizophrenia: A retrospective
study of 108 chronic schizophrenics treated with clozapine for up to 7 years. Nordisk
Psykiatrisk Tidsskrift. (1986) 40:225-30. doi: 10.3109/08039488609096470

9. Lindstrém LH. The effect of long-term treatment with clozapine in schizophrenia:
A retrospective study in 96 patients treated with clozapine for up to 13 years. Acta
Psychiatr Scand. (1988) 77:524-9. doi: 10.1111/j.1600-0447.1988.tb05164.x

10. Meltzer HY. Clinical studies on the mechanism of action of clozapine: the
dopamine-serotonin hypothesis of schizophrenia. Psychopharmacol (Berl). (1989) 99
Suppl:$18-27. doi: 10.1007/bf00442554

11. Siskind D, Siskind V, Kisely S. Clozapine response rates among people with
treatment-resistant schizophrenia: data from a systematic review and meta-analysis.
Can ] Psychiatry. (2017) 62:772-7. doi: 10.1177/0706743717718167

12. Fan G, Ma J, Ma R, Suo M, Chen Y, Zhang S, et al. Microglia modulate
neurodevelopment in autism spectrum disorder and schizophrenia. Int J Mol Sci.
(2023) 24:17297. doi: 10.3390/ijms242417297

13. Owen M]J, O’Donovan MC. Schizophrenia and the neurodevelopmental
continuum: evidence from genomics. World Psychiatry. (2017) 16:227-35.
doi: 10.1002/wps.20440

14. Piven J. The broad autism phenotype: A complementary strategy for molecular
genetic studies of autism. Am ] Med Genet. (2001) 105:34-5. doi: 10.1002/1096-8628
(20010108)105:1<34:AID-AJMG1052>3.0.CO;2-D

15. Constantino JN, Todd RD. Autistic traits in the general population: A twin
study. Arch Gen Psychiatry. (2003) 60:524-30. doi: 10.1001/archpsyc.60.5.524

16. Robinson EB, Munir K, Munafo MR, Hughes M, McCormick MC, Koenen KC. Stability
of autistic traits in the general population: further evidence for a continuum of impairment. J Am
Acad Child Adolesc Psychiatry. (2011) 50:376-84. doi: 10.1016/jjaac.2011.01.005

17. Reiersen AM, Constantino JN, Volk HE, Todd RD. Autistic traits in a
population-based adhd twin sample. J Child Psychol Psychiatry. (2007) 48:464-72.
doi: 10.1111/j.1469-7610.2006.01720.x

18. Barlati S, Deste G, Gregorelli M, Vita A. Autistic traits in a sample of adult
patients with schizophrenia: prevalence and correlates. Psychol Med. (2019) 49:140-8.
doi: 10.1017/s0033291718000600

19. Bleuler E. Dementia Praecox or the Group of Schizophrenias. Oxford, England:
International Universities Press (1950). p. 548.

20. Moskowitz A, Heim G. Eugen bleuler’s dementia praecox or the group of
schizophrenias (1911): A centenary appreciation and reconsideration. Schizophr Bull.
(2011) 37:471-9. doi: 10.1093/schbul/sbr016

21. Crespi BJ. Revisiting bleuler: relationship between autism and schizophrenia. Br |
Psychiatry. (2010) 196:495. doi: 10.1192/bjp.196.6.495

22. Unenge Hallerbick M, Lugnegéard T, Gillberg C. Is autism spectrum disorder
common in schizophrenia? Psychiatry Res. (2012) 198:12-7. doi: 10.1016/
j.psychres.2012.01.016

Frontiers in Psychiatry

08

10.3389/fpsyt.2025.1541469

23. Chisholm K, Pelton M, Duncan N, Kidd K, Wardenaar KJ, Upthegrove R, et al. A
cross-sectional examination of the clinical significance of autistic traits in individuals
experiencing a first episode of psychosis. Psychiatry Res. (2019) 282:112623.
doi: 10.1016/j.psychres.2019.112623

24. Nakata Y, Kanahara N, Kimura A, Niitsu T, Komatsu H, Oda Y, et al. Autistic
traits and cognitive profiles of treatment-resistant schizophrenia. Schizophr Res Cognit.
(2020) 22:100186. doi: 10.1016/j.sc0g.2020.100186

25. Downs JM, Lechler S, Dean H, Sears N, Patel R, Shetty H, et al. The association
between comorbid autism spectrum disorders and antipsychotic treatment failure in
early-onset psychosis: A historical cohort study using electronic health records. J Clin
Psychiatry. (2017) 78:¢1233-e41. doi: 10.4088/JCP.16m11422

26. Chien Y-L, Lin H-Y, Tung Y-H, Hwang T-J, Chen C-L, Wu C-S, et al
Neurodevelopmental model of schizophrenia revisited: similarity in individual
deviation and idiosyncrasy from the normative model of whole-brain white matter
tracts and shared brain-cognition covariation with adhd and asd. Mol Psychiatry.
(2022) 27:3262-71. doi: 10.1038/s41380-022-01636-1

27. Andreasen NC, Carpenter WTJr., Kane JM, Lasser RA, Marder SR, Weinberger
DR. Remission in schizophrenia: proposed criteria and rationale for consensus. Am |
Psychiatry. (2005) 162:441-9. doi: 10.1176/appi.ajp.162.3.441

28. Baron-Cohen S, Wheelwright S, Skinner R, Martin J, Clubley E. The autism-
spectrum quotient (AQ): evidence from asperger syndrome/high-functioning autism,
males and females, scientists and mathematicians. ] Autism Dev Disord. (2001) 31:5-17.
doi: 10.1023/a:1005653411471

29. Kistner A, Begemann M, Michel TM, Everts S, Stepniak B, Bach C, et al. Autism
beyond diagnostic categories: characterization of autistic phenotypes in schizophrenia.
BMC Psychiatry. (2015) 15:115. doi: 10.1186/s12888-015-0494-x

30. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophr Bull. (1987) 13:261-76. doi: 10.1093/schbul/
13.2.261

31. Aas IH. Global assessment of functioning (GAF): properties and frontier of
current knowledge. Ann Gen Psychiatry. (2010) 9:20. doi: 10.1186/1744-859x-9-20

32. Gillberg IC, Hellgren L, Gillberg C. Psychotic disorders diagnosed in
adolescence. Outcome at age 30 years. ] Child Psychol Psychiatry. (1993) 34:1173-85.
doi: 10.1111/j.1469-7610.1993.tb01781.x

33. Eggers C, Bunk D. The long-term course of childhood-onset schizophrenia: A
42-year followup. Schizophr Bull. (1997) 23:105-17. doi: 10.1093/schbul/23.1.105

34. Meltzer HY, Rabinowitz ], Lee MA, Cola PA, Ranjan R, Findling RL, et al. Age at

onset and gender of schizophrenic patients in relation to neuroleptic resistance. Am J
Psychiatry. (1997) 154:475-82. doi: 10.1176/ajp.154.4.475

35. Wimberley T, Stevring H, Serensen HJ, Horsdal HT, MacCabe JH, Gasse C.
Predictors of treatment resistance in patients with schizophrenia: A population-based
cohort study. Lancet Psychiatry. (2016) 3:358-66. doi: 10.1016/s2215-0366(15)00575-1

36. Sitko K, Bewick BM, Owens D, Masterson C. Meta-analysis and meta-regression
of cognitive behavioral therapy for psychosis (CBTp) across time: the effectiveness of
CBTp has improved for delusions. Schizophr Bull Open. (2020) 1. doi: 10.1093/
schizbullopen/sgaa023

37. Turner DT, McGlanaghy E, Cuijpers P, van der Gaag M, Karyotaki E, MacBeth
A. A meta-analysis of social skills training and related interventions for psychosis.
Schizophr Bull. (2017) 44:475-91. doi: 10.1093/schbul/sbx146

frontiersin.org


https://doi.org/10.1176/appi.ajp.2016.16050503
https://doi.org/10.1111/j.1600-0447.1985.tb01268.x
https://doi.org/10.3109/08039488609096470
https://doi.org/10.1111/j.1600-0447.1988.tb05164.x
https://doi.org/10.1007/bf00442554
https://doi.org/10.1177/0706743717718167
https://doi.org/10.3390/ijms242417297
https://doi.org/10.1002/wps.20440
https://doi.org/10.1002/1096-8628(20010108)105:1%3C34::AID-AJMG1052%3E3.0.CO;2-D
https://doi.org/10.1002/1096-8628(20010108)105:1%3C34::AID-AJMG1052%3E3.0.CO;2-D
https://doi.org/10.1001/archpsyc.60.5.524
https://doi.org/10.1016/j.jaac.2011.01.005
https://doi.org/10.1111/j.1469-7610.2006.01720.x
https://doi.org/10.1017/s0033291718000600
https://doi.org/10.1093/schbul/sbr016
https://doi.org/10.1192/bjp.196.6.495
https://doi.org/10.1016/j.psychres.2012.01.016
https://doi.org/10.1016/j.psychres.2012.01.016
https://doi.org/10.1016/j.psychres.2019.112623
https://doi.org/10.1016/j.scog.2020.100186
https://doi.org/10.4088/JCP.16m11422
https://doi.org/10.1038/s41380-022-01636-1
https://doi.org/10.1176/appi.ajp.162.3.441
https://doi.org/10.1023/a:1005653411471
https://doi.org/10.1186/s12888-015-0494-x
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1186/1744-859x-9-20
https://doi.org/10.1111/j.1469-7610.1993.tb01781.x
https://doi.org/10.1093/schbul/23.1.105
https://doi.org/10.1176/ajp.154.4.475
https://doi.org/10.1016/s2215-0366(15)00575-1
https://doi.org/10.1093/schizbullopen/sgaa023
https://doi.org/10.1093/schizbullopen/sgaa023
https://doi.org/10.1093/schbul/sbx146
https://doi.org/10.3389/fpsyt.2025.1541469
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Exploring the role of autistic traits in treatment-resistant and clozapine-resistant schizophrenia: a comparative study
	1 Introduction
	2 Materials and methods
	2.1 Participants and procedure
	2.2 Measures
	2.3 Statistical analyses

	3 Results
	3.1 Sociodemographic and clinical characteristics
	3.2 Psychopathology and functionality
	3.3 Autistic traits
	3.4 Correlations and regression models

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


