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Mútua Terrassa University Hospital, Spain
Michele Poletti,
IRCCS Local Health Authority of Reggio
Emilia, Italy

*CORRESPONDENCE

Pasquale De Fazio

defazio@unicz.it

RECEIVED 18 February 2024

ACCEPTED 24 June 2024
PUBLISHED 16 July 2024

CITATION

de Filippis R, Carbone EA, Rania M, Aloi M,
Segura-Garcia C and De Fazio P (2024)
Applying a clinical staging model in patients
affected by schizophrenia spectrum disorder.
Front. Psychiatry 15:1387913.
doi: 10.3389/fpsyt.2024.1387913

COPYRIGHT

© 2024 de Filippis, Carbone, Rania, Aloi,
Segura-Garcia and De Fazio. This is an open-
access article distributed under the terms of
the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

TYPE Original Research

PUBLISHED 16 July 2024

DOI 10.3389/fpsyt.2024.1387913
Applying a clinical staging
model in patients affected by
schizophrenia spectrum disorder
Renato de Filippis 1, Elvira Anna Carbone 1,
Marianna Rania 2, Matteo Aloi 1,3, Cristina Segura-Garcia 4

and Pasquale De Fazio 1*

1Psychiatry Unit, Department of Health Sciences, University Magna Graecia of Catanzaro,
Catanzaro, Italy, 2Outpatient Unit for Clinical Research and Treatment of Eating Disorders, University
Hospital Renato Dulbecco, Catanzaro, Italy, 3Department of Clinical and Experimental Medicine,
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Background: Clinical staging, already widespread in medicine, represents a new

frontier in psychiatry. Our goal was to convert the existing theoretical staging

model for schizophrenia into a feasible tool to have a timely assessment of

patients’ health status applicable in any psychiatric facility.

Methods: We assessed the empirical soundness of a staging model for

schizophrenia spectrum disorders (SSDs), primarily centered on their current

status. This model delineated six sequential stages (1, 2A, 2B, 3A, 3B, and 4) based

on factors like symptom recurrence, persistence, and progression, including

functional decline. Our analysis involved data from 137 individuals affected by

SSDs. We examined 22 baseline variables, 23 construct-related variables, and 31

potentially modifiable clinical variables.

Results: The latter stages demonstrated significantly poorer outcomes

compared to the early stages across various measures, indicating medium to

large effect sizes and a dose–response pattern. This pattern confirmed the

validity of the model. Notably, stages 2 and 3A exhibited pronounced

differences in comparison to other stages, although variables from each

validation category also distinguished between consecutive stages, particularly

3A and beyond.

Conclusion: Baseline predictors, such as familial predisposition to schizophrenia,

neurodevelopmental impairment, childhood adversities, treatment delay,

negative symptoms, neurological impairment, and inadequate early response

to treatment, independently largely explained the staging variance. The clinical

staging model, grounded in the extended course of psychosis, exhibited sound

validity and feasibility, even without the use of biological or neuroimaging

markers, which could greatly improve the sensitivity of the model. These

findings provide insights into stage indicators and predictors of clinical stages

from the onset of psychosis.
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1 Introduction

In the ever-evolving landscape of medical research and practice,

the application of clinical staging models has become a pivotal

paradigm, notably flourishing in fields like oncology and cardiology

(1). This approach, which categorizes illnesses into distinct stages

according to their progression, severity, and underlying biological

alterations, has demonstrated its effectiveness in directing treatment

approaches and enhancing patient outcomes (2).

Clinical staging diverges from traditional diagnostic methods as

it not only delineates the extent of illness severity but also situates a

patient within the course of the disorder (3). This introduces the

concept of early interventions to enhance recovery in the disease’s

early phases, to prevent progression to later stages, and to move

towards treatment personalization (3–5). While clinical staging as a

model for categorizing the development of disorders was previously

overlooked in psychiatry, several theories have surfaced in recent

decades for major disorders (1, 2, 6).

Indeed, traditionally, psychiatry has preferred a categorical and

more static classification approach to a dimensional and more

dynamic one, to define mental disorders, providing clinicians

with a consensus-based framework for diagnosis and treatment,

derived from the main classification tools (7, 8). Nevertheless, the

inherent dynamism and clinical heterogeneity of schizophrenia

(SCZ) present notable challenges to these conventional traditional

models (9, 10). Hence, recognizing the shortage of static

categorizations to capture the evolving nature of SCZ has

prompted a shift in focus towards adopting a clinical staging

approach (11, 12).

The inaugural staging model arose in 1982, and subsequent

decades have witnessed the development of various clinical staging

concepts for several psychiatric disorders (1, 2, 13). Despite the

absence of a clinical consensus designating a gold standard among

these models, integrating them reveals an overarching, unified

staging concept comprising four distinct stages for SCZ (14–17).

Based on the information provided, it can be inferred that the

clinical staging concept commonly employed in other medical

disciplines could potentially be relevant to mental and behavioral

disorders (1, 2, 4). In particular, several theoretical staging models

have been formulated for conditions such as bipolar disorder,

depression, and SCZ over the past decade. While there are

promising data for the staging of bipolar disorder (18–21), only

one of these models, specifically designed for depression, has

demonstrated empirical validity (22, 23). Consequently, despite

ongoing efforts, it is crucial to either validate the existing models

or develop new empirical staging models that have proven validity

for regular clinical application.

To address this gap, our study aimed to stage psychotic

disorders using a real-world clinical sample of individuals

suffering from schizophrenia spectrum disorders (SSDs), with a

cross-sectional observation. The primary objective was to

investigate whether empirical evidence could support a staging

model based on the clinical severity of psychotic disorders.

Specifically, we sought to apply a staging model for well-

established psychosis, incorporating the principles of clinical
Frontiers in Psychiatry 02
staging and drawing from existing literature on the staging of

psychotic disorders to a cohort of participants affected by SSDs.
2 Materials and methods

2.1 Participants and procedures

We included adults suffering from SSDs and consecutively

admitted from July 2020 to May 2023 to the outpatient

Psychiatry Unit of the University Hospital Magna Græcia of

Catanzaro (Italy), through a cross-sectional evaluation. Eligibility

criteria for participants included the following: (1) age between 18

and 75 years with the ability to provide informed consent; (2) a

diagnosis of SCZ or SSD confirmed by a senior psychiatrist using

the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)

diagnostic criteria (8); and (3) regular visits to the Unit for a

minimum of 12 consecutive months. Clinical diagnosis was

conducted using the Structured Clinical Interview for DSM-5

(SCID-5-CV) (24) by an experienced psychiatrist trained in

neuropsychiatric examinations, adhering to DSM-5 criteria (8).

Exclusion criteria encompassed the following: (1) a diagnosis of

dementia, intellectual disability, or other severe medical conditions

associated with secondary psychiatric symptoms that could

potentially bias the assessment; (2) a diagnosis of substance use

disorder within the last 12 months; (3) inability to complete the

assessment due to conditions like speech impairments or a lack of

proficiency in the Italian language; and (4) an invalid informed

consent for the study procedures.

Before data collection, the study protocol underwent review and

approval by the local Ethical Committee of University Hospital

Mater Domini of Catanzaro (Italy), “Regione Calabria, sezione Area

Centro” (n. 191/2020). The study procedures and protocol adhered

to ethical principles outlined in the latest version of the Helsinki

Declaration (25), and all patients provided written informed

consent in accordance with the ethical committee’s guidelines

before data collection commenced.
2.2 Measures

2.2.1 Clinical and
sociodemographic characteristics

An ad hoc designed schedule was employed to collect the

demographic and clinical features of the sample participants. The

collected data encompassed factors such as psychiatric personal and

family history, age at the onset of illness, duration of untreated

psychosis (DUP), prior psychiatric hospitalizations (number, type,

and duration), suicide attempts, previous psychotherapy,

antipsychotic treatments (number, type, and formulation), and

number of psychotic episodes.

2.2.2 Assessment
All participants were evaluated by means of the following tests

during the enrollment visit: (1) the Childhood Trauma
frontiersin.org

https://doi.org/10.3389/fpsyt.2024.1387913
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


de Filippis et al. 10.3389/fpsyt.2024.1387913
Questionnaire Short-Form (CTQ-SF) (26); (2) the Positive and

Negative Symptom Scale (PANSS) (27); (3) the Aberrant Salience

Inventory (ASI) (28); (4) the Global Assessment of Functioning

(GAF) scale (29); (5) the Personal and Social Performance (PSP)

scale (30); and (6) the Quality of Life (QoL) scale (31).

In summary, we evaluated construct validators of clinical

staging over the course of the illness from the first episode of

psychosis (FEP) to the follow-up assessment visit, considering

factors like DSM-5 diagnosis, neurological abnormalities and

general medical comorbidities, illness-extension variables, and

mental health service utilization. Outcome validators were also

appraised during the evaluation, encompassing childhood trauma

and adversities (i.e., CTQ), psychopathology (i.e., PANSS and ASI),

functioning (i.e., GAF and PSP), and self-rated quality of life (i.e.,

QoL scale). To assess the clinical validity of baseline variables for the

final staging model, we examined baseline variables recorded at the

FEP, including family history, distal antecedents, intermediate

(premorbid) antecedents, proximal antecedents, illness-onset

features, index-episode characteristics, and variables assessed

during the visit.

2.2.3 Clinical staging
The most used clinical staging model for psychotic disorders

extends from stage 0 to stage 4, commencing with an at-risk yet

asymptomatic state (stage 0) and progressing in severity to

nonspecific symptoms or an attenuated syndrome (stage 1), a

full-threshold disorder (stage 2), recurrence and persistence of

illness (stage 3), and severe, unremitting illness (stage 4) (32),

with subsequent slight changes to the original model having been

suggested (33).

In the definition of stages, we employed the general staging

framework established by McGorry (32, 34), together with the

recent clinical characterization of patients affected by primary

psychosis proposed by Maj et al. (35) and the application model

envisaged by the recent validation study by Peralta and colleagues

adapted to a cross-sectional evaluation (36). Thus, stages have been

determined based on the history of disease, symptoms severity, and
Frontiers in Psychiatry 03
declining functioning (see Supplementary Table 1). Hence, we

identified four main stages: stage 1 (mild/moderate psychotic

symptoms), stage 2 (episodic course with full remission), stage 3

(episodic course with partial remission), and stage 4 (chronic/

continuous course). These primary stages were further divided

into the following sub-stages: stage 2A (single episode with full

remission), stage 2B (multiple episodes with full remission), stage

3A (episodic course with partial and stable remission), and stage 3B

(episodic course with partial remission and progressive course).

It is important to observe some notable distinctions from other

staging models. Firstly, our model does not consider pre-psychotic

phases of illness or at-risk mental state (ARMS) (37) and

concentrates on established psychosis (stages 1–4), thus excluding

stage 0 or the at-risk but asymptomatic phase, of which we

acknowledge the utility, and which needs further studies to be

explored in detail. Secondly, in our model, episodes with full

remission, a desirable treatment outcome, takes precedence over

recurrence with partial remission and is thus classified within stage

2A rather than stage 2B or 3, as previously applied in similar

research (36). This acknowledges the significant proportion of non-

SCZ psychotic episodes that may have a self-remitting character

(38, 39). Thirdly, stages 2B and 3B were included as recognized

course patterns in both clinical practice and long-term follow-up

studies (36, 40), also existing staging models in the McGorry

classification (32).

Therefore, we determined staging levels through a follow-back

methodology, considering all accessible information such as

demographic, health, and social records, as well as conducting

interviews with the subject and relevant individuals during the

follow-up assessment (Figure 1; Supplementary Material 3).
2.3 Statistical analysis

Data were analyzed using the Social Sciences Statistical Package,

Version 26.0 (SPSS Inc., Chicago, IL, USA), and data were

presented as means, standard deviations, frequencies, and
FIGURE 1

Clinical staging assignment flowchart.
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percentages, as appropriate. In order to select appropriate methods

of statistical analysis, the normal distribution was checked using the

Shapiro–Wilk test. Mean differences between stages according to

psychopathological variables were compared using an analysis of

variance (ANOVA) test. The statistical significance level was set at

p < 0.05 (two-sided).
3 Results

3.1 Sample characteristics

Out of the initial cohort (N = 143), nine (6.3%) individuals were

deemed ineligible for inclusion in the study due to various reasons.

Of these, three (2.1%) patients displayed disinterest in participating,

two patients (1.4%) were not eligible because of active substance use

disorder, two (1.4%) met the exclusion criteria of intellectual

disability, one participant (0.7%) withdrew from the study before

the conclusion of the assessment, and one (0.7%) was unable to read

and write. As a result, the final sample comprised 137 participants,

with 92 individuals diagnosed with SCZ, 19 with schizoaffective

disorder, 16 with unspecified SSD and other psychotic disorders,

and 10 with delusional disorder. All participants were recruited

sequentially over the course of a 3-year practical clinical

investigation. Additionally, the remarkably low rate of patient

attrition (i.e., 6.2%) and an impressive complete response rate

exceeding 93.8% reflect the robust acceptance of the evaluation

methodologies among the participants and their feasibility in

everyday clinical practice.

Table 1 presents the sociodemographic and clinical

characteristics of the sample. The final sample included 87

patients (63.5%) who identified themselves as male and 50

(36.5%) who identified as female. The mean age of the

participants was 47.5 ± 13.9 years. Most of the sample was single

(n = 108, 78.8%) and unemployed (n = 48, 35.0%) with a mean of

previous psychiatric hospitalizations of 1.4 ± 3.4 months, 81

participants (59.1%) were smokers, and 33 (24.1%) were

previously affected by drug addiction. Many participants (n = 48,

35.0%) reported no familial psychiatric history, while 78 (56.9%)

had family cases of affective disorders, and 10 (7.3%) had previous

SCZ diagnosis within parents or relatives. The mean disease

duration was 21.1 ± 11.8 years, and the mean age of onset of the

disorder was 26.1 ± 10.1 years.

Assessment results are reported in Table 2. The mean scores of

the scales were as follows: PANSS total score, 118.4 ± 40.9; GAF

score, 49.2 ± 13.5; CTQ score, 55.9 ± 9.8; ASI score, 18.7 ± 6.2; QoL

total, 42.3 ± 19.7; and PSP, 47.7 ± 13.8.

Table 3 presents the stratified distribution of patients in the

different stages according to the clinical characteristics collected.

Figure 2 displays the relationship between the PANSS subscale

scores and the total score in relation to clinical stages. Figure 3

displays the results of ASI, CTQ, PSP, and GAF related to clinical

stages. The mean scores and the comparisons between the stages are

reported in Supplementary Table 2.
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TABLE 1 Demographic and clinical characteristics of the sample.

Frequency %

Sex Female 50 36.5

Male 87 63.5

Age§ 47.5 13.9

Ethnicity White 132 96.4

Black 2 1.5

Mixed 3 2.2

Marital status Single 108 78.8

Married 20 14.6

Divorced 9 6.6

Work Unemployed 48 35.0

Employed 13 9.5

Housewife 8 5.8

Student 9 6.6

Retired 14 10.2

Disable 43 31.4

Self-worker 2 1.5

Education Illiterate 1 0.7

Elementary school 14 10.2

Middle school 62 45.2

High school 46 33.6

University degree 14 10.2

Alcohol
abuse (yes)

47 34.3

Smoke (yes) 81 59.1

Drug abuse (yes) 33 24.1

Diagnosis Schizophrenia 92 67.2

Schizoaffective
disorder

19 13.9

Unspecified
schizophrenia
spectrum and other
psychotic disorder

16 11.7

Delusional disorder 10 7.3

Family history of
psychiatric
diseases

None 48 35.0

Affective disorder 78 56.9

Schizophrenia 10 7.3

Personality disorder 1 0.7

Family history
of psychosis

Yes 22 16.1

Previous
hospitalizations

Yes 46 33.6

(Continued)
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4 Discussion

Our study aimed to apply a clinical staging for SCZ based on the

current main theoretical model to pave the path to verify its

empirical support in clinical practice. Our methodology aligns

with practices observed in other medical domains, where staging

is grounded in a robust comprehension of the natural progression
Frontiers in Psychiatry 05
of illness, refined through the utilization of valid staging subtypes,

and individual risk factors to formulate subject-specific predictions

regarding illness risk, progression, and overall prognosis. To the

best of our knowledge, this assessment stands as the sole evidence-

based study explicitly evaluating a theoretical staging model for

psychotic disorders, primarily derived from their current state,

functioning, and outcomes.

The two main diagnostic systems in psychiatry, viz, the

International Classification of Diseases version 11 (ICD-11) (41)

and the Diagnostic and Statistical Manual of Mental Disorders

version 5 text revised (DSM-5-TR) (42), although currently

indispensable for both educational and research purposes and

clinical diagnosis and economic/insurance reasons, still exhibit

considerable limitations to capture the dynamic complexity of

severe psychiatric syndromes and their psychopathological

dimensions. Additionally, as new classification methods rooted in

neuroscience and genomics evolve, there is a notable gap in the

integrat ion of crucia l concepts l ike cl inical s taging,

neuro inflammat ion , and thorough cons idera t ion o f

endophenotypes within both the DSM and ICD (43).

It is essential to recognize that our model differs from existing

staging models of psychosis, albeit remaining within the framework

of the model designed by McGorry (3, 32) and with clinical

specifications introduced by Maj and colleagues (35). In

particular, previous models do not provide assessment indications

to be used sequentially to quantify. Conversely, our model

predominantly focuses on the extended outcomes objectively

assessable by the clinician through medical history collection,

clinical interview, and administration of validated tests, and it

further distinguishes between stable and progressing courses

within the realm of non-remitting psychoses.

Particularly interesting is the role that age at onset, age at the

time of assessment, and duration of illness play in the staging of

SCZ. Indeed, time could be intuitively interpreted as the main

determining factor in the staging of SCZ and in the overall

increasing severity of psychosis since significant evidence

supports the neurodegenerative hypothesis, particularly

concerning the interaction between SCZ and aging (44). On this

regard, there are data that correlate SCZ, like many other

neuropsychiatric disorders, with accelerated brain aging (45, 46).

Therefore, it may be speculated that clinical staging studies with

prospective designs correlate the advancing age of patients and the

duration of the disease with increasing staging (36). This

perspective, however, appears limited as it does not account for

the potential for improvement and recovery that does occur.

Therefore, the model applied in this study also considered a

cross-sectional design, giving less emphasis to the current age and

duration of illness. Instead, it focused on the current and specific

situation, which can be modified by therapy and rehabilitation (47).

When comparing the characteristics between different stages, it

is interesting to note a clear difference in general psychotic

symptomatology, as assessed through the PANSS general, which

is not equally captured by the positive and negative symptom

subscales. This difference becomes even more pronounced during

the transition from stage 2A to 2B [i.e., from the “Episodic course

with full remission (single episode)” to the “Episodic course with
TABLE 1 Continued

Frequency %

Hospitalization
numbers§

0.8 1.8

Hospitalization
time (months) §

1.4 3.4

Compulsory
hospitalization

1.1 1.6

Suicide attempts Yes 13 9.5

Psychotherapy Yes 23 16.8

Pharmacological
treatment

Yes 129 94.2

Long-acting
injectable
antipsychotics

Yes 87 63.5

Age at onset§ 26.1 10.1

Disease duration
(years) §

21.1 11.8

Suicide
attempts§

0.1 0.5

Psychotic
episodes§

6.8 4.6
§Data reported as mean and standard deviation.
TABLE 2 Results of psychopathological and functional assessments.

Mean Standard
deviation

Minimum Maximum

PANSS
positive

17.6 8.6 7 41

PANSS
negative

21.0 9.3 7 42

PANSS
general

42.5 10.9 22 78

PANSS
total

118.4 40.9 40 161

GAF 49.2 13.5 22 85

CTQ 55.9 9.8 28 83

ASI 18.7 6.2 2 29

QoL scale 42.3 19.7 18 100

PSP scale 47.7 13.8 13 77
ASI, Aberrant Salience Inventory; CTQ, Childhood Trauma Questionnaire; GAF, Global
Assessment of Functioning; PANSS, Positive and Negative Symptom Scale; PSP, Personal and
Social Performance; QoL, Quality of Life.
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partial remission (multiple episodes)”]. This is unsurprising, as the

repetition of several psychotic episodes leads to a notable worsening

of the patient’s clinical condition. The chronic-relapsing course of

SCZ results in a progressive worsening of symptoms, individual

functioning, recovery capacity, and morphological and functional

brain activity after each relapse (48, 49). These data support a multi-

step, progressive, and prompt staging model as proposed in

this work.

Recently, there has been only one attempt to perform clinical

staging trials of SCZ, using a different approach with different, albeit

comparable, methods and results to our study (36). In this study,

Peralta et al. assessed the empirical validity of a staging model for

psychotic disorders primarily grounded in their extended course

delineating six consecutive stages (2A, 2B, 3A, 3B, 4A, and 4B) based

on factors like symptom recurrence, persistence, and progression,

including functional decline with data from 243 participants

experiencing FEP (36). The authors stated that later stages

consistently exhibited significantly poorer outcomes compared to

earlier stages across most validators, displaying generally medium to
Frontiers in Psychiatry 06
large effect sizes and a dose–response pattern. Actually, our study

represents the first real attempt to apply a staging model, albeit

modified, to a real population through a prospective analysis and

starting from the FEP. Our model has the ambition of being able to

be applied to any patient at any time, with a transversal design and

with object data from the personal and clinical history and from the

psychopathological state of the patient suffering from SSDs.

Still, according to Peralta and colleagues, baseline predictors,

such as familial SCZ load, neurodevelopmental impairment,

childhood adversities, treatment delay, negative symptoms,

neurological impairment, and poor early treatment response,

independently explained 49.9% of the variance in staging (36).

This result overlaps with our findings, and in some way confirms

them by providing the theoretical substrate on which the additional

clinical analysis is built. In fact, following the analysis suggested by

Maj and colleagues, we also evaluated salient domains to be

considered in the clinical characterization of a patient with a

diagnosis of primary psychosis, i.e., psychopathological

components, onset and course, social functioning, family history,

physical and psychiatric comorbidities, childhood trauma and

adversities, and protective/risk factors (35).

Therefore, a psychosis staging model primarily based on its

long-term course demonstrated robust construct, outcome, and

predictive validity. On the other hand, our findings have the

potential to enhance our understanding of stage indicators and

predictors of clinical stages with a cross-sectional viewpoint and a

dynamic application of the model through multiple potentially

repeated evaluation. Therefore, the use of rigid and unchangeable

classification means, as well as the use of purely categorical

diagnostic systems, fails to capture the nuances and dynamism of

features inherent in a multifaceted disorder such as SCZ (50).
FIGURE 2

Mean values of PANSS total and subscale scores across clinical stages. PANSS, Positive and Negative Symptom Scale.
TABLE 3 Frequencies of individuals across clinical stages.

Stage Frequencies Percentage

1 4 2.9

2A 9 6.6

2B 18 13.1

3A 29 21.2

3B 27 19.7

4 50 36.5
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However, SCZ is a very dynamic and heterogeneous disorder in

its clinical presentation. While it is possible to identify a certain

cyclicality and progressiveness between the advancement of clinical

stages and the clinical and functional worsening, there are also

chronic patients with a long history of illness who achieve an

excellent level of global recovery (51, 52). Therefore, it appears

anachronistic to consider patients more serious solely based on the

longer duration of their illness, especially compared to young acute

patients with a dramatic decline in post-episode functioning (53).

From this perspective, a transversal clinical staging model, possibly

applied multiple times over the course of illness, seems better suited

to the nature of the disorder than a retrospective or prospective

model that does not account for the current nature of the condition.

Finally, the concept of within-stage heterogeneity explains the

benefits of defining stages in terms of clinical psychopathology and

stage modifiers. Using examples from medicine, we discuss the

usefulness of categorizing stage modifiers into factors related to

progression (i.e., potential predictors of stage transition) and

extension (i.e., factors associated with the current presentation

that complicate treatment selection). Finally, we propose revising

the current transdiagnostic staging approach to incorporate these

key concepts, and we suggest how this revised framework could be

applied in both clinical and research settings.
4.1 Clinical implications

When considering clinical staging in medicine, it is expected

that it can represent a tool that is feasible and practical to use,

ubiquitous and potentially able to provide both reliable prognostic

assessment and to offer personalized therapeutic strategies within
Frontiers in Psychiatry 07
evidence-based guidelines (54–56). While our data do not directly

contribute to treatment selection insights, they do furnish vital

information for real-time stage allocation and, consequently,

potential tailored interventions.

We observed a wide range of baseline demographic and clinical

variables associated with staging, providing valuable input for

clinicians and researchers in developing prediction models that

can identify staging predictors from the onset of psychosis.

Therefore, our intent was to apply the theoretical staging model

(3, 32), based on high-impact clinical indicators (35), in order to

provide a practical tool directly usable by clinicians, which would

give a dynamic and flexible indication on the level of severity of the

disorder. In this context, significant effects on stage allocation have

been identified for factors such as obstetric complications,

developmental delay, childhood trauma and adversities, poor

psychosocial adjustment, limited cognitive reserve, onset of

chronic illness, DUP, negative symptoms, and inadequate early

treatment response, as confirmed by previous research (36). This

underscores the importance of evaluating these variables in states of

heightened risk and in cases of FEP. This emphasizes the

importance of evaluating these variables at any time, since the

main value of our research is the idea to apply the staging model in

different phases of the disease path to prevent the transition to a

worse stage or decrease it if it has already occurred. Indeed, while

the early intervention at FEP has been a focal point for intervention

within the early intervention paradigm aimed at reducing

subsequent disability (57, 58), our findings propose that clinical

staging may be a more suitable candidate than single-variable

evaluation for averting the progression to the most severe stages.

Indeed, while many of the baseline predictors of staging identified

in this study pose challenges in management due to their pre-
FIGURE 3

Mean values of ASI, CTQ, GAF, PSP, and QoL scores across clinical stages. ASI, Aberrant Salience Inventory; CTQ, Childhood Trauma Questionnaire;
GAF, Global Assessment of Functioning; PSP, Personal and Social Performance; QoL, Quality of Life.
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existing nature (e.g., familiar history of psychosis), especially as they

are established before the onset of illness (e.g., childhood trauma

and adversities), they can offer insights into tailoring service

provisions for individuals at risk of non-recovery. Furthermore,

the gradual evolution of stages over time, primarily driven by

transitions from lower to higher severity stages, does not exclude

the possibility of downgrade, especially within the first clinical

stages, just as it is possible that an individual may be staged in

different stages at different times in life, if we consider modifiable

risk factors such as treatment adherence, personal relationships,

work activity, and income.

On the other hand, identifying risk factors for non-recovery

provides an opportunity to address them preemptively, rather than

solely after the establishment of non-recovery. Consequently, efforts

to develop preventive strategies for later stages should commence as

early as possible regardless of the clinical stage (35, 36). Specifically,

individuals at risk of incomplete remission after a psychotic episode

should be a focal point for attention concerning pharmacological

treatment, including exploring the potential benefits of clozapine or

early prescription of long-acting injectable (LAI) antipsychotic

formulations, as well as engaging in multimodal intensive

psychosocial rehabilitation programs (59, 60). In fact, one of the

most current topics of debate in the literature is represented by the

timing of use, possible therapeutic switch, and the duration of LAI

intervention compared to the onset and prognosis of SCZ (61, 62).

The routine application of a staging application model for SCZ in

clinical practice could allow clinicians to optimize LAI both at the

time of a new diagnosis and in the event of relapses or medium- to

long-term rehabilitation (63, 64).

In conclusion, one of the main practical applications of a

validated clinical staging model could be its use in clinical practice

by integrating it with the current main existing pharmacological and

rehabilitation guidelines. This would allow for a step-by-step

intervention protocol based on current clinical stages, addressing

both conditions of improvement and worsening (65–67). Even if such

an integration is still under development according to current

literature, it is conceivable that new-generation antipsychotic drugs

in LAI formulation, together with psychoeducational, psychosocial,

and rehabilitative interventions, should be already proposed in the

early clinical phases. In the more advanced stages, interventions could

then be extended to social support, family involvement, and

reintegration into the world of work.
5 Limitations and strengths

When interpreting the results of our study, it is relevant to

evaluate some limitations and strengths. First, although the overall

sample size is adequate to draw global assessments, the single

clinical staging levels led to a reduced sample size in certain

subgroups, consequently diminishing the statistical power to

identify significant differences across stages. Second, the applied

clinical and assessment evaluation, despite containing tools widely

used and validated in the literature, and although having been used

in the appropriate population and for the intended purposes, has

not been validated as a single clinical staging evaluation tool before.
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However, this also represents the peculiar and novel element of this

work and is based on evidence-based data and clinical hypotheses

that are easily reproducible in other clinical contexts and psychiatric

facilities worldwide. Third, the included sample presents a wide

sociodemographic and clinical heterogeneity, consistent with real-

world practice. Finally, a further limitation of the study concerns the

use of a cross-sectional evaluation, which returns a profile of the

patient referring to the exact moment in which this is studied.

Future studies should be able to carry out this type of clinical staging

assessment prospectively, also including patients’ cognitive

functioning evaluation.

On the other hand, the choice to apply a cross-sectional study

design together with the chance to use easily accessible data from

the individual history of patients and assessment tools, which are

widely used and available and well-known by mental health

professionals, makes this staging protocol easily reproducible and

applicable in different contexts. Moreover, this is the first attempt to

apply the clinical staging of SCZ in a real-world population, using

both retrospective and current information, objective and feasible

validated tools, and with a design that allows even a single clinical

observation to place patients in a specific clinical stage.
6 Conclusion

Usually, clinical staging models place their primary emphasis

on delineating distinct stages of the disorder based on severity,

progression, and symptom characteristics, aiming to enhance

prognostic predictions. From a clinical perspective, the definition

of discrete stages establishes a framework for the development of

interventions focused on prevention. In this study, we proposed a

practical application of clinical staging categorizing 137 outpatients

suffering from SSDs starting from the McGorry staging model and

then modify it into a clinical adaptation. This classification is

intended to assist clinicians in better characterizing patients and

selecting treatments tailored to each specific stage. Our results show

that a pragmatic use of clinical staging models in clinical practice

not only is possible, but also provides a timely assessment of the

stage of severity in which the patient is at the observation moment.

In the future, it would be desirable to apply these staging models in

the earlier stages, where intervention is more effective in curbing the

progression of the illness, and with a prospective study design.

Moreover, integration with biological, neuroinflammation, and

neuroimaging markers is not only desirable but also necessary to

improve the sensitivity and precision of a modern staging model of

SCZ. Similarly, it will be necessary to dedicate more space to the

evaluation of comorbidity with physical diseases and health-related

quality of life, as well as social and protective factors, for a more

holistic classification potentially integrated into routine

clinical practice.
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L, Sáiz PA, Garcia-Portilla MP, et al. Is it possible to stage schizophrenia? A systematic
review. Transl Psychiatry. (2022) 12:197. doi: 10.1038/s41398-022-01889-y

12. de Filippis R, Carbone EA, Gaetano R, Bruni A, Pugliese V, Segura-Garcia C,
et al. Machine learning techniques in a structural and functional MRI diagnostic
approach in schizophrenia: a systematic review. Neuropsychiatr Dis Treat. (2019)
15:1605–27. doi: 10.2147/NDT.S202418

13. Brugnoli R, Rapinesi C, Kotzalidis GD, Marcellusi A, Mennini FS, De Filippis S,
et al. Model of Management (Mo.Ma) for the patient with schizophrenia: crisis control,
maintenance, relapse prevention, and recovery with long-acting injectable
antipsychotics (LAIs). Riv Psichiatr. (2016) 51:47–59. doi: 10.1708/2246.24194

14. Hoffman BF. The stages of schizophrenia and their management. Can Fam
Physician. (1982) 28:2046–50.

15. Fava GA, Kellner R. Staging: a neglected dimension in psychiatric classification.
Acta Psychiatr Scand. (1993) 87:225–30. doi: 10.1111/j.1600-0447.1993.tb03362.x

16. Lieberman JA, Perkins D, Belger A, Chakos M, Jarskog F, Boteva K, et al. The early
stages of schizophrenia: speculations on pathogenesis, pathophysiology, and therapeutic
approaches. Biol Psychiatry. (2001) 50:884–97. doi: 10.1016/S0006-3223(01)01303-8
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1387913/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1387913/full#supplementary-material
https://doi.org/10.1159/000342243
https://doi.org/10.5772/intechopen.98276
https://doi.org/10.1177/070674371005500803
https://doi.org/10.1177/070674371005500803
https://doi.org/10.1016/S2215-0366(18)30057-9
https://doi.org/10.4088/JCP.14m09272
http://www.who.int/classifications/icd/en/bluebook.pdf
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/S0006-3223(96)00039-X
https://doi.org/10.1055/s-2006-931487
https://doi.org/10.1038/s41398-022-01889-y
https://doi.org/10.2147/NDT.S202418
https://doi.org/10.1708/2246.24194
https://doi.org/10.1111/j.1600-0447.1993.tb03362.x
https://doi.org/10.1016/S0006-3223(01)01303-8
https://doi.org/10.3389/fpsyt.2024.1387913
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


de Filippis et al. 10.3389/fpsyt.2024.1387913
17. Singh SP, Cooper JE, Fisher HL, Tarrant CJ, Lloyd T, Banjo J, et al. Determining
the chronology and components of psychosis onset: The Nottingham Onset Schedule
(NOS). Schizophr Res. (2005) 80:117–30. doi: 10.1016/j.schres.2005.04.018
18. Berk M, Post R, Ratheesh A, Gliddon E, Singh A, Vieta E, et al. Staging in bipolar

disorder: from theoretical framework to clinical utility. World Psychiatry. (2017)
16:236–44. doi: 10.1002/wps.20441
19. Vieta E, Reinares M, Rosa AR. Staging bipolar disorder. Neurotox Res. (2011)

19:279–85. doi: 10.1007/s12640-010-9197-8
20. Duffy A. Toward a comprehensive clinical stagingmodel for bipolar disorder: integrating

the evidence. Can J Psychiatry. (2014) 59:659–66. doi: 10.1177/070674371405901208
21. Macellaro M, Girone N, Cremaschi L, Bosi M, Cesana BM, Ambrogi F, et al.

Staging models applied in a sample of patients with bipolar disorder: Results from a
retrospective cohort study. J Affect Disord. (2023) 323:452–60. doi: 10.1016/
j.jad.2022.11.081
22. Fava GA, Tossani E. Prodromal stage of major depression. Early Interv

Psychiatry. (2007) 1:9–18. doi: 10.1111/j.1751-7893.2007.00005.x
23. de la Fuente-Tomas L, Sánchez-Autet M, Garcıá-Álvarez L, González-Blanco L,
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