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The funding sources had no role in Methods: Patients with a FEM or FEP underwent a clinical assessment.

the design and conduct of the study; Prodromes were evaluated with the Bipolar Prodrome Symptom Scale-

collection, management, analysis, and
interpretation of the data; preparation,
review or approval of the manuscript prodromal symptoms, risk factors or markers of vulnerability between groups.

Retrospective (BPSS-R). Chi-squared tests were conducted to assess specific

and decision to submit the manuscript Significant prodromal symptoms were entered in a stepwise forward logistic re-
for publication. gression model. The probabilities of a gradual versus rapid onset pattern of the
prodromes were computed with logistic regression models.

Results: The total sample included 108 patients (FEM = 72, FEP = 36). Social
isolation was associated with the prodromal stage of a FEP whilst Increased energy
or goal-directed activity with the prodrome to a FEM. Physically slowed down pre-
sented the most gradual onset whilst Increased energy presented the most rapid.
The presence of obstetric complications and difficulties in writing and reading
during childhood were risk factors for FEP. As for markers of vulnerability, im-
pairment in premorbid adjustment was characteristic of FEP patients. No specific
risk factor or marker of vulnerability was identified for FEM.

Conclusion: Early characteristics differentiating FEP from FEM were identified.
These findings might help shape early identification and preventive intervention
programmes.
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1 | INTRODUCTION Significant outcomes

« Increased energy or goal-directed activity was as-
sociated with the prodromal stage of a first epi-
sode of mania (FEM) whilst Social isolation was
associated with the prodrome of a first episode
of psychosis (FEP).

+ Even though the duration of the FEP prodrome
was longer than the FEM prodrome, the pro-
dromal phase of FEM patients was long enough
to enable an early intervention.

« A higher prevalence of obstetric complications and
difficulties in writing and reading during child-
hood were risk factors for FEP patients while im-
pairment in premorbid adjustment was a marker of
vulnerability more characteristic of FEP patients.

In recent years, there has been an increased focus on the
early identification of different disorders and on their
prompt intervention, with attempts to predict the clinical
characteristics of those individuals who will progress to
full-threshold disorder."” Particularly, researchers have
concentrated on the prodromal phase given its potential
clinical relevance in early intervention.

The prodromal phase of first episode psychosis (FEP)
hasbeen more frequently studied than the prodrome of first
episode mania (FEM). A major limitation of previous liter-
ature is that a majority of studies have failed to distinguish
between affective and non-affective FEP, considering them
as a single factor.” Due to the overlap in psychotic symp-
toms between FEPs and FEMs, there is a real possibility
to incorrectly classify these patients at their first episode.*
For example, about 10% of affective psychoses progress to
schizophrenia (SCZ) in the long—term.4 The identification
during the prodromal phase of specific symptoms that
allow differentiating patients developing SCZ or bipolar
disorder (BD) might help tailor early interventions.’

Previous studies assessing and directly comparing the
manifestations and duration of the prodromal phase in » The lack of a control group should be acknowl-
both patients presenting a FEP or a FEM are scant in the edged since it might have helped in assessing the
literature, with studies investigating FEM®’ and FEP*1° specificity of prodromal symptoms and risk factors.

patients separately. In addition, these previous studies

Limitations

« The FEM and the FEP groups had different
sample sizes, which might have influenced the
assessment of differences between groups.

« The retrospective assessment of prodromes
might have caused a possible recall bias.
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generally assessed prodromes to early onset BD or SCZ, in
children and adolescents.'!""

In terms of risk factors or markers of vulnerability, BD
was more frequently associated with a family history for
mood disorders and ADHD”** whilst obstetric/perinatal
complications,"* worse premorbid adjustment,'>'® and
high rates of cannabis abuse before the first episode of
disease'” were more frequently reported in SCZ.

1.1 | Aims of the study

Given the research suggesting the clinical significance of
the challenges in early treatment strategies in FEM and
FEP, the main aims of this study were to identify sympto-
matic and temporal differences between the proximal pro-
dromal phases of a first episode of mania compared with
first episode of psychosis with onset in late adolescence
or adulthood. In addition, the study was aimed at explor-
ing differences in risk factors and markers of vulnerability
between these groups.

2 | MATERIAL AND METHODS

2.1 | Participants

This is a cross-sectional study with a retrospective assess-
ment of information on early manifestations. Subjects
were drawn from the ‘Prodromes and Predictors in First
Episode Mania and Psychosis’—ProPreF project, a 2-year
longitudinal, multicentric study investigating prodromes
and predictors of clinical and longitudinal outcomes in
patients presenting a FEM/FEP. Its ultimate goal was to
comprehensively and exhaustively assess the clinical pres-
entation of the patients together with their biomarkers in
order to guide early identification and tailored early in-
tervention strategies. The study included the Bipolar and
Depressive Disorders Unit of IDIBAPS-Hospital Clinic
in Barcelona, the FIDMAG research foundation and the
Institut Pere Mata, under the umbrella of the Spanish
Research Network on Mental Health (CIBERSAM).!®

2.2 | Procedures

To determine the presence of a full FEP or FEM, the sum-
maries of the patients’ clinical history and the assessment
of the clinical presentation at onset of FEM or FEP were
reviewed by at least two investigators, and an agree-
ment was reached on the diagnosis. Then, patients were
clinically assessed by a trained investigator using a semi-
structured interview based on the Structured Clinical

Interview for DSM Disorders (SCID-I-11),'*?° and diagno-
ses were confirmed according to DSM-5 criteria.”! If the
patient met the DSM-5 A-D criteria for a manic episode,
they were subsequently categorized as a FEM. If the pa-
tient presented at least two of the five symptoms of the
criterion A for a DSM-5 psychotic disorder but had not
experienced the DSM-5 A-D criteria for a manic episode,
they were categorized as a FEP.

Only outpatients with either a FEM or a FEP in late
adolescence (>15 years old) or adulthood (<45 years old)
were enrolled. Patients were included if they (i) were aged
between 18 and 45 years at the time of evaluation; (ii) had
experienced their FEM/FEP in the previous 4 years and
(iii) provided signed informed consent. Exclusion crite-
ria were the presence of (i) a mental intellectual disabil-
ity (defined as intelligence quotient (IQ) <70); (ii) any
severe medical condition (i.e. cancer, HIV); (iii) alcohol/
substance dependence or (iv) electroconvulsive therapy
(ECT) in the previous 12 months.

The study was carried out following the latest version
of the Declaration of Helsinki, and was reviewed by the
ethical committee of the recruiting institutions.

2.3 | Socio-demographic information
Socio-demographic data (i.e. age, educational level and
working status) were collected and stored in an electronic
data repository. Parental socioeconomic status (SES) was
determined using Hollingshead's Two-Factor Index of
Social Position.?

2.4 | Clinical assessment

Clinical information on onset features (i.e. age at onset,
age at first hospitalization) was collected. The dura-
tion of untreated psychosis (DUP) was calculated as the
number of days between the first manifestations of psy-
chotic symptoms and the initiation of psychiatric treat-
ment (for those patients presenting psychotic symptoms
at onset).

Clinical symptoms at the time of evaluation were as-
sessed with the Positive and Negative Syndrome Scale
(PANSS),” the Young Mania Rating Scale (YMRS)*
and the Montgomery-Asberg Depression Rating Scale
(MADRS).* Psychosocial functioning was assessed
through the Functional Assessment Short Test (FAST).?

Information was also collected for physical or psychi-
atric comorbidities as well as for current pharmacological
treatment. Current antipsychotic mean doses were mea-
sured as risperidone equivalents,””*® current antidepres-
sant mean doses were measured as fluoxetine equivalents®
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and current benzodiazepine mean doses were measured as
diazepam equivalents,*® based on international consensus.

Patients also underwent an assessment of adherence to
treatment, which was categorized as good, irregular and
bad; well-being was assessed through the World Health
Organization Well Being Index (WHO-5); and insight was
evaluated with the Insight Scale.*

2.5 | Information on early
manifestations

In line with the procedures adopted in a previous study*
and through a process of adaptation of these procedures
to the clinical environment of the recruiting centres, in-
formation was collected on three domains: 1. Prodromal
phenomenological manifestations; 2. Risk factors and 3.
Markers of vulnerability.

2.5.1 | Prodromal symptoms
type and duration

Patients (and their caregivers when available) were asked
to retrospectively report prodromal symptoms’ type and
duration. First, we explained psychosis in clear language.
We then provided the patient with the date of their first
hospitalization or contact with the mental health service in
order to set a time point for diagnosis. Following this, pa-
tients were asked when they first experienced changes in
behaviour or prodromal symptoms. During the interview,
we used a timeline and asked for important dates in the
life of the patients in order to help the recalling process. A
trained evaluator conducted a semi-structured interview
with the Bipolar Prodrome Symptom Scale-Retrospective
(BPSS-R),!! which systematically assesses the onset pattern,
duration, severity and frequency of 39 symptoms and signs
newly emerging of the proximal prodrome and includes sub-
threshold manic, depressive, general psychopathology and
psychotic symptoms (see Table S1). The prodromal symp-
toms were categorized into four subgroups, according to the
psychopathological index of each symptom: 1. Mania Index
Symptoms; 2. Depressive Index; 3. General Psychopathology
Index Symptoms and 4. Psychosis Index. Specific symp-
toms, such as the Lack of concentration can be considered
as both manic and depressive. The total score of each Index
considers all symptoms within a specific subgroup. On the
contrary, the BPSS-R total score is calculated by adding the
main subscores, considering the duplicated items only once.

Trained evaluators conducted a semi-structured in-
terview with the Bipolar Prodrome Symptom Scale-
Retrospective (BPSS-R)," focusing mainly on prodromic
symptoms’ type, frequency and duration. Prodromal
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symptoms’ severity and frequency were rated on an ordi-
nal scale from O (absent) to 4 (static lifetime or character
trait).>!" Any prodromal symptom independent of sever-
ity, frequency and any episode occurring before the FEM/
FEP in the lifetime of the patient was assessed in the inter-
view. Only those symptoms occurring within 3 years and
1 month before'? the first full episode was considered as
part of the proximal prodrome. Only symptoms of at least
moderate severity were considered in the analyses.*!" In
addition, symptoms with a frequency score of 4 = static
lifetime or character trait, were not included as they are
not considered part of the proximal prodrome.*™* The
onset pattern of the prodromal stage was defined as ‘grad-
ual’ if >4 months or ‘rapid’ if <4 months. The deteriora-
tion pattern was defined as ‘slow’ if >4 weeks and ‘rapid’
if <4 weeks. Three different patterns of presentation were
then derived, namely 1 = gradual onset with slow dete-
rioration; 2 = gradual onset with rapid deterioration and
3 = rapid onset with rapid deterioration.

2.5.2 | Risk factors

Specific risk factors have been identified as increasing
the a risk of developing schizophrenia or bipolar disor-
der."?? Such risk factors are not early manifestations of
the disorder per se. The patients and their parents (when
available) were interviewed on the presence of the fol-
lowing risk factors: (i) history of illness in first-degree
relatives for psychiatric disorders. At baseline, the par-
ticipants were asked to report family history of psychi-
atric disorders. Specifically, information was gathered
on the presence of first-degree family history, namely
parents’ history of psychotic, depressive, bipolar, per-
sonality and substances related disorders. When possi-
ble, the information was double-checked with relatives
or medical records; (ii) obstetric complications, assessed
through the Lewis-Murray®® scale, as a dichotomous
variable (yes/no); (iii) life stressors occurring during
the 12 months preceding the first episode of mania or
psychosis. Life-time traumatic events were considered
when patients reported at least one traumatic event or
situation of the list of the Post-Traumatic Stress Disorder
(PTSD) Symptom Scale** (PSS); (iv) childhood traumas,
assessed through the Childhood Trauma Questionnaire
(CTQ-30)*; (v) delayed language acquisition, when the
individual produced sentences with two words only
after the 24th month; (vi) delayed psychomotor devel-
opment, when the individual was able to walk only after
the 18th month; (vii) nocturnal enuresis, after the age
of five®® and (viii) difficulties in writing and reading, ei-
ther self-reported or when the patient was referred to a
speech therapist as a child).
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2.53 |

Markers of vulnerability

Some early developmental, behavioural or personality
patterns and some biological characteristics are more fre-
quently reported in the life history of patients that later
develop bipolar disorder or schizophrenia.'** These may
be early manifestations of the disorder itself and are con-
sidered as ‘markers of vulnerability’. Specific lifetime di-
agnoses, such as attention deficit hyperactivity disorder
(ADHD) or Conduct Disorder and the presence of previ-
ous depressive episodes or hypomania can be reported
by patients that later develop a first episode of mania or
psychosis as well as specific personality features. In the
present study, clinical information on prior contact with
mental health services during childhood/adolescence
as well as on previous diagnoses and pharmacological
treatment was collected. The presence of features asso-
ciated with ADHD was evaluated through The Wender
Utah Rating Scale.’” Life-time impulsivity was assessed
through the Barratt Impulsiveness Scale (BIS-11).%® In ad-
dition, the assessment of lifetime history of alcohol- and
drug-related problems was of interest. We specifically
assessed information on the presence of suicidal ideas
or attempts and on the use of cannabis and alcohol dur-
ing the prodromal phase. Conus et al.* also assessed the
Premorbid Adjustment Scale (PAS)* to examine attain-
ment of developmental goals at each of several periods of
a participant's life before the onset of the illness. In the
present study, only childhood and adolescence life peri-
ods were assessed.

2.6 | Statistical analysis

Descriptive statistics were used to define sample charac-
teristics, the prevalence of prodromes and the duration
of the prodromal stage. Continuous variables were given
as mean value + standard deviation and were compared
using Student t-test. Categorical variables were expressed
as total number and percentages and differences among
groups were assessed through Chi-square of Fisher's exact
test.

The prodromal symptoms were categorized into sub-
groups according to their psychopathological index®'**
(Appendix S1 and Table S1). The BPSS-R total score was
calculated by adding the main subscores, considering the
duplicated items only once.

Univariate logistic regression models (FEM versus FEP
as the dependent variable) were computed for each of the
potential predictors, considering only those prodromal
symptoms with at least a minimum number of events, in
order to fit the predictive model. Significant prodromal

symptoms were entered in a stepwise forward selection
algorithm to select variables included in the final mul-
tivariate logistic regression model (FEM versus FEP as
the dependent variable). Odds ratio and 95% confidence
interval (CI) were calculated. Receiver operating charac-
teristic (ROC) analysis was used to evaluate the model
performance.

Differences between FEP and FEM patients in the du-
ration of the prodromal symptoms in months were as-
sessed through Student ¢-test. We wanted to assess if each
specific prodromal symptom (considering only prodro-
mal symptoms that significantly differed in prevalence
between FEP or FEM patients) appeared more gradually
or rapidly during the proximal prodrome. In order to do
so, we computed the predicted probabilities of a gradual
versus rapid onset pattern of each prodromal symptom
with a logistic regression model, defining prodromal
symptoms as the predictive variables. We evaluated the
distribution of prodromal symptoms in the whole sam-
ple to assess which of them appeared more gradually or
rapidly.

Statistical analysis was performed using R for Windows
(version 4.0.3, R Project for Statistical Computing, Vienna,
Austria). Statistical significance was set at p < 0.05.

3 | RESULTS

The total sample included 108 participants, 72 (66.7%)
patients with a FEM and 36 (33.3%) patients with a FEP
(flow chart in Figure S1). No differences were identified in
socio-demographic variables (Table 1 and Table S2).

3.1 | Clinical variables
among the subgroups

No differences for mean age at onset and age at first hospi-
talization were found (Table 1). The DUP of FEM was sig-
nificantly shorter than for FEP patients (Mean Difference
(MD) = 79.086, CI = 5.16-153.01).

At the time of evaluation, FEP patients showed
higher scores in the PANSS subdomains (positive symp-
toms: MD = 1.94, CI = 0.64-3.23; negative symptoms:
MD = 520, CI = 2.53-7.87; general psychopathol-
ogy: MD = 5.84, CI = 2.94-8.73), PANSS total score
(MD = 12.97, CI = 7.03-18.92) and depressive (MADRS
total score: MD = 3.68, CI = 1.39-5.97) but not manic
Ssymptoms.

The two groups differed in the total FAST score,
with worse psychosocial functioning for FEP patients
(MD = 12.97, CI = 7.03-18.92).
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TABLE 1 Socio-demographic data, clinical characteristics, risk factors and markers of vulnerability

Socio-demographic Variables
Age (years, mean + SD)
Female sex (n, %)
Education Level (n, %)
Primary School
Secondary School
University
Marital status, Married, yes (n, %)
Employment (n, %)
Working
Not Working
Socio-economic status (n, %)
I
II
III
v
\'
Clinical Variables
Age at first episode, any type (years, mean + SD)
Age at FEM or FEP (years, mean + SD)
Age at first hospitalization (years, mean + SD)
Duration of Untreated Psychosis (days, mean + SD)
MADRS Total Score (mean+SD)
PANSS Positive Symptoms Score (mean + SD)
PANSS Negative Symptoms Score (mean + SD)
PANSS General Psychopatology Score (mean + SD)
PANSS Total Score (mean + SD)
YMRS Total Score (mean + SD)
FAST Total Score (mean + SD)
Psychopharmacological Treatment, Current (n, %)

Length of time between the diagnosis and the study
assessment (days, mean + SD)

Risk factors
Family History of Psychosis, yes (n, %)
Family History of Bipolar Disorder, yes (1, %)

Family History of Major Depressive Episode, yes (1, %)

Obstetric complications, yes (n, %)
Abnormal Psychomotor Development, yes (1, %)
Acquisition of walking ability
Acquisition of language
Nocturnal enuresis
Acquisition of reading/writing ability
Stressors during prodromal phase, yes (n, %)
Childhood Trauma, yes (n, %)

Groups

FEM (n = 72) FEP (n = 36)
26.58 + 7.03 27.78 £ 6.90
37,51.4 18, 50.0
1,14 4,11.1
44,61.1 20, 55.6
27,37.5 12,33.3
13,18.1 5,139
22,30.6 11, 30.6

50, 69.4 25,69.4
7,9.7 5,14.3
13,18.1 2,5.7

10, 13.9 7,20.0

16, 22.2 11,314

26, 36.1 10, 28.6
22.90 + 7.79 22.17 = 7.96
25.78 + 6.91 27.14 +7.06
25.49 + 6.97 26.48 + 7.41
29.58 + 56.01 108.67 + 204.62
5.47 + 4.80 9.15 + 5.69
7.58 + 1.67 9.52 + 3.50
10.20 + 4.87 15.39 + 6.87
2244 +6.34 28.27 +7.09
40.21 +11.49 53.18 + 15.09
1.64 +2.70 1.33 £ 1.81
17.20 + 13.18 25.31 +12.69
68, 94.40 35, 97.20

296.76 + 340.19

11, 15.5
17,23.9
28,39.4
16, 23.6

4,10.3
3,79
5,13.5
1,2.7
49, 70.0
16,43.2

307.64 + 333.97

8,22.9
6,17.1
15,42.9
16, 44.4

2,74
4,18.5
7,25.9
6,259
26,72.2
8, 61.5
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Statistics

tor xz, p-value

—0.838, 0.404
0.000, 1.000
4.625, 0.100

0.075, 0.784
0.000,1.000

4.857,0.301

0.459, 0.647
0.958, 0.340
—0.627, 0.532
—2.172, 0.037
—3.419, 0.001
—3.023, 0.004
—3.916, <0.001
—4.209, <0.001
—4.836, <0.001
0.592, 0.555
—3.019, 0.003
0.419, 0.663
—0.158, 0.875

0.436, 0.509
0.301, 0.583
0.016, 0.899
3.976, 0.046

0.157,1.000
1.651, 0.260
0.869, 0.331
7.697, 0.008
0.000, 0.990
0.661, 0.416

(Continues)
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TABLE 1 (Continued)

Markers of vulnerability
Previous contact with MHS, yes, (1, %)
Age at first contact with MHS (mean + SD)

Psychopharmacological Treatment in childhood/adolescence,
(n, %)

Psychiatric Diagnoses in childhood/adolescence (n, %)
PAS childhood score (mean + SD)

PAS adolescence score (mean + SD)

PAS total score (mean + SD)

Cannabis use during prodromal phase, yes (n, %)
Alcohol use during prodromal phase, yes (n, %)
Suicidal Ideation during prodromal phase, yes (n, %)
Treatment during prodromal phase, yes (1, %)

Antidepressants during prodromal phase, yes (n, %)

VERDOLINI ET AL.
Groups Statistics
FEM (n = 72) FEP (n = 36) t or /, p-value
42, 60.0 22,64.7 0.061, 0.804
20.4 + 8.97 20.04 + 7.83 0.178, 0.859
30, 42.30 24, 66.70 4.761, 0.029
30, 41.70 22,61.1 2.897, 0.089
4.56 + 3.39 6.74 + 4.38 —2.840, 0.005
6.78 + 4.31 9.94 + 5.61 —3.222,0.002
11.33 + 6.93 16.69 + 9.01 —3.388, 0.001
41, 59.4 17. 48.6 0.712, 0.399
42, 60.9 20, 55.6 0.100, 0.752
6,8.3 5,13.9 0.810, 0.574
25,35.2 10, 27.8 0.310, 0.578
16, 22.5 3,83 2.398.0.121

Abbreviations: FAST, Functional Assessment Staging; FEM, First Episode Mania; FEP, First Episode Psychosis; MADRS, Montgomery-Asberg Depression
Rating Scale; MHS, Mental Health Services; PANSS; PAS, Premorbid Adjustment Scale; Positive and Negative Syndrome Scale; SD, Standard Deviation; WHO,
World Health Organization; YMRS, Young Mania Rating Scale. Bold for statistically significant p values.

3.2 | Prevalence of prodromal symptoms

The differences in prevalence of prodromal symptoms
are displayed in Table 2 and Figure S2. The mean num-
ber of total prodromal symptoms was not different be-
tween groups, but FEM patients presented more Mania
prodromal symptoms than FEP (MD = 2.18, CI = 1.21-
3.15) whilst FEP patients reported more psychosis
prodromal symptoms than FEM (MD = 0.43, CI = 0.03-
0.83). No difference was observed in the mean number
of total prodromal symptoms between psychotic and
non-psychotic FEM (6.57 + 4.59 vs 8 + 4.76, t = 0.781,
p = 0.437).

Five out of 72 FEM patients (6.9%) and eight out of 36
FEP patients (22.2%) reported no prodromal symptoms
(OR = 0.26, CI = 0.08-0.87, p = 0.030).

Univariate and multivariate logistic regression find-
ings are reported in Table 3. In the multivariate logistic
regression (Chi-square = 30.532, df = 2, p < 0.001), the
prodromal General Psychopathology symptom Social iso-
lation was associated with the prodromal stage of a FEP
(OR =4.95, CI = 1.47-16.66, p = 0.010), whilst the mania
symptom Increased energy or goal-directed activity with
the prodromal stage of a FEM (OR = 0.08, CI = 0.02-0.29,
p < 0.001). The ROC analysis supported the utility of the
model and its variables because it performed significantly
better than chance in predicting the association between
prodromal symptoms and presenting a FEP versus a FEM,

with an area under the curve (AUC) = 0.78 (CI = 0.70-
0.86) (SF 3).

3.3 | Duration of prodromal symptoms

More FEP patients reported a pattern of presentation with
gradual onset and slow deterioration than FEM patients
(52.8% versus 25%, OR = 3.35, CI = 1.44-7.78).

The duration of prodromal symptoms prior to a FEP
or a FEM is shown in Table 2. The mean duration of the
BPSS-R prodromal stage was longer for FEP patients than
for FEM patients (MD = 5.66, CI = 2.69-8.63). Moreover,
the mean duration of the Manic, Depression, General
Psychopathology and Psychotic prodromes was statisti-
cally longer in FEP than FEM patients. The mean duration
of the prodromal stage did not significantly differ between
psychotic FEM (3.35 + 3.31 months) and non-psychotic
FEM (1.13 + 0.24 months) (f = —1.629, p = 0.108).

As for the predicted probabilities of a gradual versus
rapid onset pattern (Figure 1), the Depression symptom
Physically slowed down was the symptom that most prob-
ably presented a gradual onset pattern, followed by two
General Psychopathology Symptoms, Social isolation and
Ambivalence/difficulty making decisions. The Manic Symptom
Increased energy or goal—directed activity was the symptom
that most probably presented a rapid onset pattern, followed
by the mania or depression symptom Physical agitation.
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TABLE 2 Reported prevalence and duration of prodromal symptoms prior to First Episode Mania (FEM) or Prior to First Episode
Psychosis (FEP)

Prevalence (Yes/No) Duration (Months)
FEM FEP
(n=172, (n = 36, FEM (n = 72, FEP (n = 36,
66.7%) 33.3%) , 66.7%) 33.3%)
Prodromal symptom X" orF,p
characteristics N % N % value Mean SD Mean SD t, p value
Mania Index Symptoms
Increased energy or goal- 38 528 3 83 18.827, <0.001  2.42 2.11 3.33 0.58 —0.737, 0.465
directed activity
Overly cheerful, happy,ontop 27 37.5 4 11.1  6.928,0.008 2.13 1.46 3.50 1.91 —1.685, 0.103
of the world
Racing thoughts 24 333 5 13.9 3.683, 0.055 2.39 2.38 3.20 1.92 —0.705, 0.487
Overly talkative 27 375 1 2.8 13.313, <0.001  2.09 1.26 2.00 - 0.072,0.943
Decreased need for sleep 25 347 2 56 9.389, 0.002 2.88 6.95 1.50 0.71 0.276, 0.785
Irritability or anger 29 403 11 30.6 0.601, 0.438 2.93 2.67 11.36 10.54 —2.622, 0.025
Overly self-confidence 22 306 2 5.6 7.292, 0.007 2.20 1.31 2.50 0.70 —0.309, 0.760
Increased sexual interest 12 167 2 5.6 2.626, 0.135 2.20 1.23 4.00 1.41 —1.878, 0.085
Reckless or dangerous 4 56 2 56 0.000, 1.000 1.25 0.50 2.00 0.00 —2.000, 0.116
behaviours
Risky sexual behaviour 4 5.6 1 2.8 0.419, 0.663 1.50 1.00 2.00 - —0.447, 0.685
Mania or Depression Index
Symptoms
Lack of concentration 21 292 10 27.8 0.000,1.000 2.81 2.05 9.70 8.18 —2.625, 0.026
Physical agitation 26 36.1 4 11.1 6.283, 0.012 1.96 1.39 6.50 7.68 —1.179, 0.323
Depression Index Symptoms
Depressed mood 1 14 5 139 7.147,0.015 4.00 - 12.80 8.41 —0.955, 0.393
Tiredness or lack of energy 2 28 7 194  8.573,0.006 9.00 7.07 13.57 12.49 —0.480, 0.646
Anhedonia 6 8.3 6 16.7 1.688, 0.209 6.00 3.74 10.17 8.95 —1.052, 0.329
Insomnia 28 389 14 38.9  0.000,1.000 3.28 6.57 9.54 7.73 —2.680, 0.011
Feeling of worthlessnessor guilt 2 2.8 2 56 0.519, 0.599 3.50 0.71 9.50 12.02 —0.705, 0.554
Weight loss or decrease in 9 12.5 6 16.7  0.087,0.768 4.05 3.50 9.17 7.91 —1.725,0.108
appetite
Physically slowed down 3 4.2 6 16.7  4.909, 0.057 6.33 6.80 19.00 11.30 —1.753.0.123
Thinking about suicide 2 2.8 2 5.6 0.519, 0.599 13.50 14.85 9.50 12.02 0.296, 0.795
Hypersomnia 0 - 2 5.6 4.075, 0.109 - - 10.50 9.19 -
Attempting suicide 0 - 1 28 2.019, 0.333 - - 14.00 - -
Weight gain or increasing in 3 42 2 56 0.105, 1.000 3.67 2.31 9.50 2.12 —2.842, 0.066
appetite
General Index Symptoms
Educational and occupational 17 23.6 13  36.1 1.298, 0.255 5.22 6.18 11.54 11.16 —1.827, 0.085
dysfunction
Anxiety or nervousness 28 389 18 50.0 0.800,0.371 3.96 3.91 7.71 8.19 —1.758, 0.093
Social Isolation 7 9.7 12 333 7.672, 0.006 2.93 1.88 11.33 10.07 —2.809, 0.015
Mood lability 33 458 7 19.4  6.080, 0.014 3.26 6.10 8.14 9.06 —1.362, 0.214
Ambivalence/difficulty 3 4.2 8 22.2 8.553, 0.006 3.17 1.44 5.50 4.28 —0.899, 0.392
making decisions
Obsessions and compulsions 10 139 6 16.7 0.009,0.924 3.35 1.83 5.17 2.86 —1.564, 0.140

(Continues)
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TABLE 2 (Continued)
Prevalence (Yes/No) Duration (Months)
FEM FEP
(n=72, (n=36 FEM (n = 72, FEP (n = 36,
66.7%) 33.3%) . 66.7%) 33.3%)
Prodromal symptom X“orF,p
characteristics N % N % value Mean SD Mean SD t, p value
Losing temper frequently or 11 786 3 83 1.077, 0.375 1.64 1.21 9.33 12.74 —1.045, 0.405
trouble controlling anger
Day/Night Sleep Reversal 2 28 (O 1.019, 0.551 14.00 16.97 - - -
Self-harming behaviour (no 0o - 0o - - - - - - -
intent to kill self)
Oppositionality 2 2.8 1 2.8 0.000, 1.000 2.50 0.71 2.00 = 0.577,0.667
Increased creativity 23 319 1 2.8 10.185, 0.001 2.65 2.66 3.00 - —0.128, 0.899
Giddy, clownish 2 2.8 1 2.8 0.000, 1.000 1.50 0.71 3.00 - —1.732, 0.333
Psychosis, Mania and
Depression Index Symptoms
Difficulty thinking or 4 5.6 6 16.7 3.527,0.081 2.37 1.38 15.83 13.06 —2.503, 0.053
communicating clearly
Psychosis Index Symptoms
Suspiciousness/persecutory 11 153 13 36.1  4.882,0.027 291 3.33 5.15 3.21 —1.678, 0.108
ideas
Strange or unusual ideas 17 23.6 12 333 0.713, 0.398 2.82 3.02 4.12 2.31 0.026, 0.222
Hallucinations 1 14 1 2.8 0.255, 1.000 2.00 - 3.00 - -
FEM (n=92)  FEP (n =28) FEM (n = 92) FEP (n = 28)
Mean SD Mean SD t,pvalue Mean SD Mean SD t, p value
Mania Index 3.65 2.74 1.47 2.18 4.482, 2.84 3.84 11.48 10.94 3.377,0.003
<0.001
Depression Index 1.46 1.52 2.03 1.92 —1.533, 3.63 5.58 10.52 8.93 3.489, 0.001
0.131
General 1.90 1.56 1.94 1.76 —0.129, 3.56 3.61 9.18 7.78 3.379, 0.002
Psychopathology 0.897
Index
Psychosis Index 0.46 0.75 0.89 1.06 —2.175, 2.63 2.70 7.97 8.51 2.500, 0.022
0.034
BPSS-R Total Score 6.70 4.62 5.61 4.73 1.146, 3.15 3.22 8.8 7.42 3.884, <0.001
0.254

Abbreviations: BPSS-R, Bipolar Prodrome Symptom Scale-Retrospective. Bold for statistically significant p values; FEM, First Episode Mania; FEP, First

Episode Psychosis; SD, Standard Deviation.

3.4 | Risk factors
No difference was reported in family history of psychiatric
disorders (Table 1).

FEP patients reported higher rates of OC (OR = 2.59,
CI = 1.10-6.08) and difficulties in writing and reading
(OR = 12.6, CI = 1.45-109.85).

Both FEM and FEP patients frequently experienced
stressors in the prodromal phase. Similarly, they reported
high rates of lifetime traumatic experiences and child-
hood abuse, with no difference between groups.

3.5 | Markers of vulnerability
A similarly high percentage of FEM and FEP patients
reported previous contact with mental health services
(60% versus 64.7%) with a similar mean age at first con-
tact (around 20 years old) (Table 1). Patients in the FEP
group more frequently received psychopharmacologi-
cal treatment in the past than FEM patients (OR = 2.73,
CI = 1.18-6.32).

As for premorbid adjustment, FEP patients reported
worse performance than FEM (PAS childhood: 6.74 + 4.38
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TABLE 3 Associations of prodromal symptoms to a First Episode Mania (FEM) or Prior to First Episode Psychosis (FEP)

Univariate analyses

Multivariate forward stepwise analysis

Type of symptoms OR (95% CI)

Mania Index Symptoms

0.32(0.11-0.94)
0.21 (0.07-0.65)
0.08 (0.02-0.29)

Racing thoughts

Overly cheerful or happy

Increased energy or goal-directed activity
Mania or Depression Index Symptoms

Physically agitated 0.22 (0.07-0.70)
Depression Index Symptoms

Physically slowed down 4.60 (1.08-19.62)
General Index Symptoms
4.64 (1.63-13.18)
6.57 (1.62— 25.59)

0.29 (0.11-0.74)

Social isolation
Ambivalence/difficulty making decisions
Mood lability
Psychosis Index Symptoms
Suspiciousness 3.13(1.23-7.99)

Constant

Beta
p-value OR (95% CI) p-value coefficient
0.037
0.007
<0.001 0.08 (0.02-0.29) <0.001 —2.544
0.010
0.039
0.004 4.95 (1.47-16.66) 0.010 1.599
0.008
0.009
0.017

—0.336

Abbreviations: FEM, First Episode Mania; FEP, First Episode Psychosis; IC, Intervals of confidence; OR, Odds ratio. Bold for statistically significant p values.

versus 4.56 + 3.39, MD = 2.187, CI = 0.66-3.71; PAS ad-
olescence: 9.94 + 5.61 versus 6.78 + 4.31, MD = 3.17,
CI = 1.01-5.32; PAS total score: MD = 5.35, CI = 2.22-
8.4). The PAS scale revealed a progressive decline in both
FEP (Mean = 3.2, CI = 1.66-4.74, t = —4.234, p < 0.001)
and FEM (Mean = 2.22, CI = 1.41-3.04, t = —5.442,
p < 0.001) patients.

No differences were observed in cannabis and alcohol
use in the prodromal phase. Notably, both FEM and FEP
patients reported high rates of cannabis (59.4% versus
48.6%) and alcohol (60.9% versus 55.6%) consumption.

4 | DISCUSSION

The following key findings emerged from the present
study. First, Social isolation was associated with the pro-
dromal stage of a FEP whilst Increased energy or goal-
directed activity was associated with the prodrome to a
FEM. Second, the duration of the FEP prodrome was
longer than the FEM prodrome, although in FEM pa-
tients, the prodrome was long enough to enable an early
intervention. Third, the risk factors that clearly differenti-
ate FEM from FEP patients were the higher prevalence of
OC and difficulties in writing and reading during child-
hood in FEP patients. Finally, FEM and FEP patients
shared a number of vulnerability factors, but a clear im-
pairment in premorbid adjustment was more character-
istic of FEP patients.

In terms of psychopathology, Mania prodromal
symptoms, namely Increased energy or goal-directed ac-
tivity, Physical agitation, Racing thoughts, Overly cheer-
ful, happy, and on top of the world, were more frequently
reported in FEM patients whilst Psychosis prodromal
symptoms, such as Suspiciousness/persecutory ideas,
or the depression symptoms Physically slowed down,
were more frequently included in the FEP prodrome.
The manic prodrome was characterized by at least
three subthreshold manic symptoms in more than half
of the youth assessed by Correll and colleagues.® In a
systematic review, subthreshold manic symptoms such
as Overly talkative, Racing thoughts and Physical agita-
tion were among the most frequently reported symp-
toms in the initial prodrome to mania in BD type 1.
On the contrary, Reduced drive and motivation, Anergia,
Depressed mood and subsyndromal Delusional ideas or
Suspiciousness were among the prodromal features most
commonly described in FEP studies.*** In the compar-
ison between the psychotic and the manic prodromes,
attenuated psychotic symptoms'? and unusual subsyn-
dromal ideas'’ were the symptoms more frequently
associated with the prodromal phase to a FEP, whilst
subsyndromal manic symptoms were more frequently
associated with the manic prodrome.***

Even though prodromal symptoms were differenti-
ated in the two groups depending on their nature, it was
not rare to find that a small percentage of FEP patients
reported subsyndromal manic symptoms. This could due
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to the heterogeneity that characterizes FEMs and FEPs at
their onset and to the dimensional nature of their clini-
cal presentation that sometimes does not match perfectly
with dichotomous diagnostic entities. Furthermore, the
most frequent symptoms reported by FEP patients that
felt within the Mania Index were generally symptoms that
were shared by other Indexes, such as lack of concentra-
tion (Mania or Depression Index) or difficulty thinking or
communicating clearly (Psychosis, Mania and Depressive
Index Symptoms). Nonetheless, only a minority of FEP
patients reported symptoms included in the Mania Index.

When we assessed the prodromal symptoms in a pre-
dictive model, Social isolation was the symptom most
associated with the prodromal stage of a FEP, whilst
Increased energy or goal-directed activity was more associ-
ated with the FEM prodrome. Social isolation is one of the
most prevalent prodromal symptoms of a FEP found in
literature.>**** It was considered an essential component
of the initial prodrome in SCZ and preceded the onset
of psychosis by 2-4 years.*> However, Jackson and col-
leagues argued that it could be a sensitive but poorly spe-
cific prodrome for SCZ.2 Nevertheless, Social Isolation was
considered, together with cognitive deficits, affective dis-
turbances and school failure, one of the four domains of
the vulnerability core for SCZ, regardless of the severity of
emerging positive symptoms.** Moreover, Social isolation
in adolescence was reported in one out of three patients
that later developed a FEP and was found to differentiate
patients hospitalized for psychosis from those hospitalized
for other reasons.** Furthermore, it presented a predictive
role in the following social development, since the level of
social abilities reached during the prodromal phase set the
upper limit on the social development reached along the
course of illness.***> Consequently, Social isolation might
be addressed in early intervention.*’

Asfor Increased energy, it was one of the most frequently
described prodromal symptoms in FEM.”"' Specifically,
half of the patients reported having experienced Increased
energy in a study evaluating the manic prodrome,® sug-
gesting that this symptom, and other subthreshold manic
symptoms, might serve as specific markers of emerging
bipolarity.® Furthermore, it was significantly more com-
mon in patients with later psychotic mania than in pa-
tients not presenting psychotic symptoms during their
FEM, thus representing an early predictor of severity.®
Finally, Increased energy, and other prodromal subthresh-
old manic symptoms, showed a more rapid onset than
other prodromal symptoms although their duration was
long enough to allow preventive strategies, such as clini-
cal high-risk programs for individuals with a first-degree
relative suffering from BD."!

OC and difficulties in writing and reading during
childhood were the only risk factors that differentiated
FEP from FEM patients. OC have been identified as a risk
factor for psychosis, representing a marker of increased
severity of the clinical presentation'®*® and further out-
comes.*” Similarly, low performance in spelling, reading
skills and comprehension in childhood was associated
with psychotic experiences in early adolescence.'®*® As
a result, our findings support the neurodevelopmental
hypothesis of SCZ, in which pre/perinatal brain damage
underlies the later emergence of psychosis.**” Similarly,
a clear marker of vulnerability was the impairment in pre-
morbid adjustment. FEM patients showed better premor-
bid adjustment than patients developing a FEP in previous
studies,”** with important implications in longitudinal
outcomes.”>* Consistently, while FEM patients presented
an average minimal functional impairment, FEP patients
reported worse psychosocial functioning as well as higher
clinical severity at the moment of evaluation.>

85U 17 SUOIWIOD dAIRa.D a|cedl|dde ay3 Aq pausenob afe sapile YO ‘8N JO Sanu o} Areiq1T auluQ A3]IM UO (SUOIPUOD-PUE-SULIB) WD AB [IM"Are.q 1 Ul |uo//:Sdny) SUORIPUOD pue swi | 8U) 88S *[£202/S0/2z] uo Akliqiauliuo A8|IM eAUNeRRD 8@ SHEISBAIUN SIBAIRS 8@ 1910sU0D Aq STHET sdIe/TTTT 0T/I0p/0d A8 | 1M Aeld Ul |Uu0//sdny wolj papeojumod ‘T ‘220z ‘L70009T



VERDOLINI ET AL.

Of note, no differences emerged in terms of both life-
time traumatic experiences and childhood abuse as well
as cannabis and alcohol consumption since high rates
were reported in both groups. Trauma and drug abuse
have been previously reported as intertwined risk factors
and early markers of the vulnerability of affective and
non-affective psychoses.’®” In consideration of the high
rates reported in the present study, they represent univer-
sal or transdiagnostic targets of primary preventive strat-
egies. In addition, specific prodromal symptoms such as
Social isolation or Increased energy or goal-directed activity
should be firstly recognized by psychiatrists but also by
general practitioners, families and teachers as warning
signs that signal a need to provide primary preventive
strategies. In terms of secondary prevention health, the
findings of the present study suggest clinical potential to
shape early interventions addressing specific differential
characteristics of FEP and FEM patients. Since FEP pa-
tients presented worse premorbid adjustment and current
psychosocial functioning, functional remediation could
be a recommended treatment approach. Conversely, FEM
patients, who reported a slighter clinical and functional
impairment than FEP, might benefit from potentiation
strategies. Both groups of patients should receive at least
psychoeducation. Finally, family intervention aimed at
providing psychoeducational advice and information on
prodromic symptoms, risk factors and markers of vulner-
abilities in families with a higher genetic load should be
guaranteed.

The present study has limitations. First, the group of
FEP patients was smaller, which might have influenced
the assessment of differences between groups. As a result,
the present study should be considered as exploratory and
needs replication in further studies with bigger sample
sizes. Second, to assess prodromal symptoms, we used
the BPSS-R scale, which was developed to assess prodro-
mal symptoms in BD and major depressive disorder.'!
Nonetheless, the development of the BPSS-R was guided
by a review of existing literature on BD, but also on the
basis of interviews for the assessment of the psychotic
prodrome and inputs from experts in the areas of the SCZ
prodrome. Moreover, Correll and colleagues'’ stated that
a wide variation in symptomatology was present in their
study due to the different methodologies used to ascertain
pre-illness symptoms. Consequently, we used the BPSS-R
to assess both FEM and FEP patients to limit this bias. In
addition, the retrospective assessment of prodromes with
possible recall bias should be acknowledged. Even though
previous studies assessed individuals at risk for develop-
ing a FEP or a FEM to evaluate their prodromes prospec-
tively, only individuals with higher genetic risk, that is
those with family history for BD and SCZ were included,
thus not assessing prodromal symptoms of those patients
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without a genetic liability."*** Finally, the presence of a
control group might have allowed an evaluation of the
specificity of the prodromal symptoms and other risk fac-
tors. However, in comparing FEM and FEP patients, we
identified which prodromal symptoms were more spe-
cific for each group. Despite these limitations, the pres-
ent study contains a quite large sample size. Moreover,
it is the first study of its kind to assess the prodromes of
late adolescence and adult-onset FEP or FEM patients. A
core strength of the project is the use of a comprehensive
and exhaustive assessment that goes beyond the standard
clinical practice, allowing a complete phenotypic char-
acterization of the patients recruited in the study. As the
ProPreF project is longitudinal by nature, assessing the
predictive role of prodromes on the mid-term clinical out-
comes is possible once the programmed follow-up study
is complete.

In conclusion, both the psychotic and manic prodrome
may contribute in the identification of patients with a
higher risk of developing their first episode of disease.
The specific prodromal symptoms together with risk fac-
tors and markers of vulnerability identified in the present
study might help develop targeted early treatment strat-
egies on the basis of the individual characteristics of the
patients and of the prodromes they experienced.
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