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ARTICLE INFO ABSTRACT

Keywords: Background: Major Depressive Disorder (MDD) with suicidal ideation, intent, or behavior is a psychiatric
Major depressive disorder emergency with controversial care management. Our study describes the comprehensive treatment pathways of
Suicidality

this population in Italian routine clinical practice.

Methods: ARTANNA [NCT 04463108] is an observational prospective and retrospective cohort study involving
both primary data collection and secondary data extract. A total of 137 adult MDD patients with suicidality were
enrolled from 24 Italian care sites and followed for 90 days. Other than the description of treatment patterns, the
impact of treatment on depressive symptoms and suicidality, the burden on the patient’s and caregiver’s quality
of life, healthcare resource utilization and costs were described.

Results: Of the 133 eligible patients, 68.4% were female, and the median age was 47. Approximately half of the
study population had a current severe major depressive episode. Treatment strategies at the time of active
suicidal ideation with intent definition/confirmation (t0) were heterogeneous, increasing in complexity during
observation. According to the MADRS, patients with remission at t0+1 day were 2.6%, with the mean total score
decreasing from 37.2 at tO to 32.3.

Limitations: The study sites were not randomly selected.

Conclusions: To the best of our knowledge, this is the first cohort study that prospectively describes the char-
acteristics of patients with MDD and suicide risk in Italy, and how they are treated in clinical practice. The study
confirms this is a difficult-to-treat population. In addition, a lack of rapid, effective treatment for reducing
depressive symptoms and suicidality is observed.

Treatment pattern

Healthcare resource utilization
Administrative claims data
Real-world evidence
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1. Introduction

Major Depressive Disorder (MDD) is a psychiatric condition that is
estimated to affect approximately 1.3 million (2.5%) patients in Italy
[1]1, representing a major public health challenge and a considerable
economic burden. Symptoms include low mood, which encompasses
persistent feelings of sadness and hopelessness, anhedonia, recurring
suicidal thoughts, impaired concentration, and sleep pattern changes
[2,3]. Consequently, MDD causes diminished quality of life (QoL) and
functional impairment, affecting work/school performance and re-
lationships [3-5]. MDD has been further identified as an independent
risk factor for comorbidities different from the psychiatric ones, that
may further affect patients’ health [6].

Also, depressive disorders significantly burden the patient’s care-
givers [7], who may experience psychological, physical, and financial
distress that may impact their mental health [8,9]. MDD is associated
with an increased risk of suicidality, especially in presence of psychiatric
comorbidities or feelings such as hopelessness and lack of social support
[8,10,11].

Compared to MDD patients without suicidality, those with suicidal
ideation and intent experience more severe depressive symptoms and
psychiatric comorbidities, a higher impact on everyday activities and a
worse QoL, resulting in a higher healthcare resource utilization [4,12].

Treating this population may be very challenging since depressed,
suicidal patients need an immediate intervention [13,14] and they may
be less likely to respond to pharmacological treatment than MDD pa-
tients without suicidality [15,16].

Antidepressants are often used as first-line pharmacotherapy com-
bined with other treatments [2,11,17,18]. However, reaching their
optimal efficacy may take approximately 4-6 weeks. This lag in the
onset of action may lead to negative consequences, especially in suicidal
patients who would need a rapid improvement of their symptomatology.
Other options may be anxiolytics, hypnotics, lithium, antiepileptics and
psychotherapy. However, most of these approaches are not effective in
the short term or they are used despite limited scientific evidence. On
the other hand, the use of electroconvulsive treatment is quite limited in
routine clinical practice in Italy, even if its efficacy is well-documented
in literature [11,19].

Patients with suicidal ideation often require hospitalization, how-
ever this is only a transient measure and there is a significant risk of
relapse weeks after discharge [18].

To date, exhaustive data regarding both the standard of care and the
real-world outcomes of MDD patients with suicidal risk in Italy are un-
available [20]. Furthermore, this population is often neglected in clin-
ical trials per protocol or through selection bias [21], therefore data
collection from the routine clinical practice by an observational study
design has a high scientific value.

Moreover, it would be useful to explore healthcare resource utiliza-
tion (HRU) and costs for MDD patients with suicidality in the Italian
National Healthcare System context.

This study is descriptive, designed to observe and report data
regarding subjects with MDD and suicidality in a specific time frame. For
this reason, no formal hypothesis was pre-specified. The main purpose of
this study is to generate real-world evidence, describing the clinical and
demographic characteristics of this understudied population, the treat-
ment utilization pathways and clinical and psychosocial outcomes over
time.

Secondly, based on the sub-study protocol design, the study aims to
capture relevant HRU and the associated costs for a subgroup of patients
through administrative data retrieved from their Italian Local Health-
care Unit (LHU) databases (when accessible) and prospective data
collected at centers. The analysis of these data should be valuable for
estimating the economic burden for this condition.
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2. Materials and methods
2.1. Study design and participant identification

ARIANNA [ClinicalTrials.gov Identifier: NCT04463108] was an
Italian multicenter, observational, prospective, and retrospective cohort
study. It can also be classified as a hybrid study: the main study collected
primary prospective data, combined with the patient-, clinician-, and
caregiver-reported outcome measures (assessed using validated ques-
tionnaires and scales), while the sub-study collected secondary retro-
spective data (Fig. 1A).

The ARIANNA study was conducted at 24 clinical sites in Italy, and
data were collected from August 2020 to November 2021. Eligible pa-
tients for ARIANNA were adults, aged from 18 to 74, of both sexes, with
a moderate to severe major depressive episode (MDE) — according to the
Diagnostic and Statistical Manual of Mental Disorders (5th edition)
(DSM-5) — and concomitant active suicidal ideation with intent, based
on clinical judgment. The core aspects for suicidality assessment, further
inclusion and exclusion criteria, are described in the Supplementary
Material. Subject were excluded if they had participated in or were
currently enrolled in any clinical trial with experimental treatments
within the current major MDE. Patients eligible for enrollment in the
study were consecutively included in each site.

Caregivers of enrolled patients could participate in the study if they
were 18 years of age or older.

All participants received a comprehensive explanation of the study
procedures and goals, consistent with the Declaration of Helsinki, and
all patients and caregivers voluntarily participated in this study after
signing a written informed consent form. The study was approved by the
local Ethic Committees of all participating institutions before the start of
data collection (first approval of the Coordinating Ethics Committee on
December 5, 2019; Prot. n. 274 SA_2019), and conducted following the
guidelines for Good Pharmacoepidemiology Practices (GPP) [22] and
applicable regulatory requirements.

2.2. Study evaluations

2.2.1. Procedures

Study observation started on the day when active suicidal ideation
with intent was defined or confirmed (t0) by the Investigator in MDD-
diagnosed patients.

Data were prospectively collected at enrollment (visit 1) and subse-
quent visits up to 90 days according to the current clinical practice
(Fig. 1B).

Primary data collection continued until the end of observation (study
visit 5). The observation could also end according to exit criteria re-
ported in the Supplementary Material.

Patients identified in LHU Claims databases and included in the
retrospective data analysis were observed in the three years before
enrollment.

2.2.2. Primary objective

The primary objective of this study was to describe both the socio-
demographic/clinical characteristics and the pharmacological/non-
pharmacological treatment utilization pathways in patients with MDD
and active suicidal ideation with intent in routine clinical practice. This
analysis included the description of the comprehensive (pharmacolog-
ical and care setting) treatment received by the patient for the current
MDE (Supplementary Material).

2.2.3. Secondary objectives

Secondary objectives included a description of the impact of treat-
ment pathways on clinical outcomes of depression and on the patient’s
QoL measured by patient-reported outcomes.

At each follow-up visit, depressive symptoms were measured using
the Montgomery-Asberg Depression Rating Scale (MADRS) [23].
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According to the MADRS, remission was defined as achieving a MADRS
total score <10, while response was defined as achieving >50%
improvement from baseline (t0) to the defined time-point in the MADRS
total score. In addition, patient health status and QoL were assessed
using the EuroQoL 5-Dimension, 5-levels (EQ-5D-5L) instrument, which
included the EQ-5D-5L descriptive system and the EQ visual analogue
scale (EQ-VAS), both primarily designed for self-completion by re-
spondents [23]. All the tools used to characterize outcomes are
described in the Supplementary Material.

The description of the safety and tolerability profile of current

A

Retrospective observational period
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treatment pathways used was based on all adverse events (AEs) docu-
mented during the prospective observation, regardless of severity, or
causality, for all eligible patients.

2.2.4. Exploratory objectives

As an additional exploratory objective, the ARIANNA study
described the impact of treatment pathways on suicidality dimension,
measured through clinician- and patient-reported outcomes. For this
purpose, the Columbia-Suicide Severity Rating Scale (C-SSRS) [24-26]
and the self-reported Beck Hopelessness Scale (BHS) [27] were recorded

Administrative Database
(for a subset of patients)

Clinical chart

Time

3 years before t0 and END OF
enrollment ENROLLMENT OBSERVATION
90 days after
t0
B
Visit 1
Enrolment
Visit 2 Visit 3 Visit4 Visit 5
1 day after End of 30 days 90 days
hospitalization  after t0 after t0

1y

|

| |

I e e L |

Retrospective period (if any)

t0 = date of definition/confirmation of ‘active suicidal ideation with intent’ condition by the Investigator.

Fig. 1. Study scheme for the ARTANNA study: A) overall study scheme including the retrospective and prospective observation periods of ARIANNA; B)

scheme for the prospective data collection.

Data were prospectively collected at enrollment (visit 1) and on expected visits according to the current clinical practice in Italy: 1 day after t0 (visit 2), at the end of
hospitalization (or up to 2 days before), if any (visit 3), 30 (+7) days after tO (visit 4). The last follow-up visit was expected 90 (+14) days after t0 (visit 5). Additional
data were collected in the event of unscheduled visits or any significant clinical change (e.g., hospital admission/discharge, safety issues).

Caregivers could give their informed consent for participation either during visit 1 or visit 2.

t0 = day on which the ‘active suicidal ideation with intent’ condition was defined/confirmed by the Investigator. Visit 1 should correspond to t0, when possible.
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during the observation period, and change over time was analyzed. The
C-SSRS allows to assess behaviors which may be indicative of intent to
complete suicide; the BHS is a patient-reported instrument that evalu-
ates the level of negative expectation regarding the future, and it is an
important predictor of future suicide. Furthermore, change in the
MADRS item-10 on suicidality thoughts (MADRS suicidality item,
MADRS-SI) was also taken into consideration.

The scores for the European version of the Involvement Evaluation
Questionnaire (IEQ) [28] and their changes over time were also used to
describe the impact of disease and treatment pathways on caregiver
burden and distress.

The Supplementary Material describes the questionnaires and scales
used to characterize clinician-, caregiver- and patient-reported
outcomes.

2.2.5. Objectives of the sub-study

HRU and costs were estimated using medical records, combined with
administrative data of LHUs for a subsample of patients. In the five
investigating sites that approved the sub-study protocol design, primary
data collected from the main study were deterministically linked at a
patient level with data extracted from the corresponding LHUs to assess
retrospective and prospective HRU and costs. The ARIANNA sub-study
used administrative records available at the LHUs up to 3 years before
enrollment for each patient (Fig. 1A) containing information on drugs
used for psychiatric disorders; hospitalizations for psychiatric disorders;
psychiatric or neurological specialist visits; laboratory tests, instru-
mental and other diagnostic tests related to the psychiatric disorder. To
calculate costs regarding resource consumption at the patient level, each
LHU provided the actual cost reimbursed for every resource recorded in
the database. On the other hand, prospective data collected information
on emergency department (ED) access/in-patient hospitalization,
specialist out-patient visits and in-patient/day hospital access, pre-
scription of laboratory tests, and instrumental and other diagnostic tests
up to 90 days after enrollment. For primary data, costs were estimated
both for the sub-study and the main study population using standardized
references at the Italian level for each resource recorded [29,30].

2.3. Statistical analysis

Descriptive analyses were composed of mean (standard deviation,
SD), median (25th Percentile-75th Percentile, 25th P-75th P), and ab-
solute and relative frequencies, according to the considered variables.
No formal statistical hypotheses were set for this analysis.

Statistical analyses were performed for all evaluable patients who
had entered the study with available data. The analyses were performed
using SAS Enterprise Guide v. 7.12 and SAS 9.4 (SAS Institute, Cary, NC,
USA).

3. Results

Of the 137 patients enrolled in the main study, 133 (97.1%) were
considered eligible and evaluable for the prospective analyses (Full
Analysis Set, FAS; main study). Reasons for the exclusion of 4 patients
were reported in the Supplementary Material. A total of 41 (30.8%)
patients were enrolled in the sub-study and considered for the admin-
istrative data analysis.

Overall, 18 caregivers consented to the study and were considered
eligible for the analyses.

3.1. Demographic and baseline characteristics

Among the 133 patients, 100 (75.2%) completed the study obser-
vation, while 33 (24.8%) prematurely withdrew from the study, mainly
because of a loss to follow-up.

Of the eligible patients, 68.4% were female, and median (25th P-
75th P) age was 47.0 (29.0-56.0) years (Table 1). The median (25th P-
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Table 1
Socio-demographics and clinical characteristics of patients eligible for the
ARIANNA study.

Full Analysis Set (N =

133)

Age at enrollment (years)
Median (25th-75th percentiles)
Sex, n (%)

47.0 (29.0-56.0)

Male 42 (31.6)

Female 91 (68.4)
Highest level of education achieved, n (%)

Less than primary school 3(2.3)

Primary school or similar 3(2.3)

Middle school/Secondary school (I level) 43 (32.3)

High school/Secondary school (II level) 58 (43.6)

Academic degree or higher 23 (17.3)

UNK 3(2.3)
Current employment status, n (%)

Unemployed/Not working 34 (25.6)

Retired/Leave of absence 13 (9.8)

Housewife 10 (7.5)

Student 19 (14.3)

Employed part time (<40 h/week) 7 (5.3)

Employed full time (40 h/week) 48 (36.1)

UNK 2(1.5)
Current living arrangement, n (%)

Cohabiting (with spouse/partner/parents/ friends) 110 (82.7)

Assisted living 1(0.8)

Living alone 21 (15.8)

UNK 1(0.8)
Personal history of psychiatric disorders, other than

MDD (overall), n (%)

No 98 (73.7)

Yes 34 (25.6)

UNK 1(0.8)
Age at onset of MDD (years)

N 133

Median (25th-75th percentiles) 30.8 (22.8-46.3)

Range 8.0-74.0
History of suicidal behavior before t0, n (%)

No 90 (67.7)

Yes 43 (32.3)
Duration of current MDE from onset to t0 (months)

N 133

Median (25th-75th percentiles) 1.2 (0.2-2.8)

Range 0.0-75.4
Type of MDE at t0, n (%)

First depressive episode 25 (28.4)

Recurrent depressive episode 63 (71.6)

UNK 45
Severity of the current MDE, as per clinical judgment, n

(%)

Moderate 70 (52.6)

Severe 63 (47.4)
Current TRD episode, n (%)

No 128 (96.2)

Yes 5(3.8)

Abbreviations: MDD, Major Depressive Disorder; MDE, major depressive
episode; TRD, treatment-resistant depression; h, hours; UNK, unknown.

t0 = day on which the ‘active suicidal ideation with intent’ condition was
defined/confirmed by the Investigator.

75th P) age at onset of MDD was 30.8 (22.8-46.3) years, with a median
(25th P-75th P) duration of a current MDE of 1.2 (0.2-2.8) months from
onset to t0 (Table 1).

The mean (SD) MADRS total score at t0 was 37.2 (7.4), and
approximately half of the study population had a current severe MDE (n
= 63, 47.4%), as per clinical judgment. On the other hand, only 3.8% of
the patients had a current treatment-resistant depression (TRD) episode.
The overall characteristics of the sample are summarized in Table 1 and
in the Supplementary Material.

The experience of any past personal life events was described in 61
(53.5%) patients. Among the most reported events, marital separation/
divorce was reported by 17 (27.9%) subjects, while 15 (24.6%) patients
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reported the death of a close family member or a friend (Supplementary
Material).

Psychiatric comorbidities were reported by almost 26% of patients,
mainly anxiety. Approximately 30% of patients reported one (n = 18,
13.5%) or more (n = 25, 18.8%) prior suicidal behaviors.

Comorbidities other than psychiatric disorders were present in 49
(36.8%) patients, particularly hypertension (n = 14, 10.5%).

The median (25th P-75th P) age of the caregivers was 53.5
(43.0-66.0), and 10 (55.6%) were female. Caregivers were mostly
mothers or fathers (38.9% and 33.3%, respectively), a spouse, a partner,
or a person in a relationship with the patient (33.3%). Overall, 66.7% of
caregivers cohabitated with the patients.

3.2. Comprehensive treatment pattern

Antidepressants were the first-line treatment (introduced or
confirmed) at tO for 104 (78.8%) patients out of 132 with available data.
This proportion increased during the entire period of observation to up
to 82.4% (98 out of 119 patients) at the end of observation. Before t0,
65.0% of patients (with available data) were treated with antidepres-
sants. Anxiolytic drugs/hypnotics, antipsychotics, mood stabilizers/
lithium or other kinds of treatments, were also prescribed for patients,
and their use increased in frequency over time (Table 2). At t0, 27.3%
(36 out of 132) of patients were treated with lithium, while antipsy-
chotics were indicated in 68.2% (90 out of 132) of patients.

The most frequently prescribed antidepressants at t0 were selective
serotonin reuptake inhibitors (SSRIs) and serotonin and norepinephrine
reuptake inhibitors (SNRIs): sertraline (n/N = 28/132, 21.2%), ven-
lafaxine (n/N = 16/132, 12.1%), paroxetine (n/N = 12/132, 9.1%), and
citalopram (n/N = 11/132, 8.3%). Benzodiazepines were the most
frequently used sedative/anxiolytic treatments. Details of the first
treatment indication at t0, among antidepressant and non-
antidepressant medications, are reported in the Supplementary
Material.

In addition to polypharmacotherapy, 16.7% of patients at t0 also
received psychosocial therapy. At the end of the observation, this per-
centage increased up to 19.3% (Table 2).

A meaningful change in treatment strategy between the week before
t0 and after t0 occurred in 36.2% (n/N = 42/116) of patients with
available data. At t0, antidepressant augmentation with mood stabilizers
and/or antipsychotic drugs and optimization was the most frequent
approach observed in 80 (60.6%) and 31 (23.5%) patients out of 132,
respectively. A summary of pharmacological treatment strategies in the
week before tO and at t0 is indicated in Fig. 2.

Between 31 days after tO and end of observation, 100% of evaluable
patients (N = 119) were still on pharmacotherapy, and poly-
psychopharmacological approach was mostly considered (n/N = 103/
119, 86.6%). Augmentation was the most frequent management strategy
chosen, followed by antidepressants combination (77.6% and 32.7%,

Table 2
Comprehensive treatment during observation in the ARIANNA study.
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respectively).
3.3. Depressive symptoms

There was a slight but progressive decrease of the MADRS mean (SD)
total score during the observation period: from 37.2 (7.4) at t0, to 32.3
(9.4) at t0+1 day, to 14.0 (8.6) at the end of hospitalization (after a
mean [SD] duration period of 11.0 (6.6) days from t0), and to 12.6 (9.3)
at t0+90 days for the evaluable patients (Fig. 3).

Remission was achieved by 2.6% of evaluable patients at t0+1 day,
while this proportion increased to 38.9% in the group of evaluable pa-
tients at the end of hospitalization and to 47.8% at the end of
observation.

Among patients who achieved remission at the end of hospitalization
(visit 3; N = 23), 43.48% were no longer in remission at visit 4;
furthermore, among patients who achieved remission at visit 4 (N = 32),
28.1% lost remission at visit 5 (of those with available assessment data).

Analysis of patients who achieved response according to the MADRS
total score is reported in the Supplementary material.

3.4. Suicide risk

Assessment as per clinical judgment showed that, at t0+90 days,
79.1% of evaluable patients were in a negligible risk for suicide.

The MADRS-SI and the C-SSRS suicidal ideation item scores showed
a meaningful reduction of suicidality symptoms at the end of hospital-
ization: indeed, both scores were very low at t0+90 days (0.8, SD 1.2 for
MADRS-SI; 0.5, SD 1.0 for C-SSRS suicidal ideation score).

Differently from suicidal ideation, the feeling of hopelessness —
assessed by BHS - did not recover, with a final mean (SD) score of 8.3
(5.4) on a 20-point scale (Supplementary Material).

3.5. Patient’s health status and QoL

Patient-reported outcome measures, EQ-VAS and EQ-5D-5L, were
utilized.

The EQ-VAS mean (SD) score — ranging from O to 100 — improved
from 38.9 (31.8) at baseline (t0) to 66.9 (19.8) at t0+90 days (Fig. 4).

Assessment of QoL by EQ-5D-5L revealed that anxiety/depression
and usual activity (e.g., work, study, housework, family or leisure ac-
tivities) were the most impacted dimensions at t0, confirming the MDE.
At t0-+90 days, there was an improvement of the EQ-5D-5L scores, but
the impact of depression on QoL was still clear: only approximately 30%
of patients stated they were not anxious or depressed and approximately
50% confirmed they did not have problems doing everyday activities.

Last treatment performed in the
week before t0 (N = 117)

First treatment
indication at t0 (N =

Treatment between 8 days and
30 days after t0 (N = 130)

Treatment between 31 days after tO
and end of observation (N = 119)

132)
Types of psychopharmacotherapy, n
(%)
Antidepressant 76 (65.0) 104 (78.8) 105 (80.8) 98 (82.4)
Anxiolytic/Hypnotic 49 (41.9) 73 (55.3) 73 (56.2) 68 (57.1)
Antipsychotic 46 (39.3) 90 (68.2) 90 (69.2) 82 (68.9)
Mood stabilizer/Lithium 38 (32.5) 60 (45.5) 61 (46.9) 62 (52.1)
Other 2(1.7) 6 (4.5) 7 (5.4) 7 (5.9)
Integrated approach,n(%)
Psychopharmacotherapy with 12 (10.3) 22 (16.7) 25 (19.2) 23 (19.3)

psychosocial treatment

Note: A patient could have had more than one type of psychopharmacotherapy.

t0 = day on which the ‘active suicidal ideation with intent’ condition was defined/confirmed by the Investigator.
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Patients (%)

35.0%
n=41

21.2%
n=21

Management without

antidepressants*

Monotherapy with antidepressants Augmentation of antidepressants

21.4%
n=25

60.6%
n=80

38.5%
n=45

12.1%
n=16
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M Last treatment performend in week
before t0 (N=117)

First treatment indication at tO
(N=132)

5.1% 6.1%
n=6 n=8

Antidepressants + other
therapies**

Fig. 2. Summary of pharmacological treatment strategies in the week before t0 and at t0 among patients included in the ARIANNA study.

t0 = day on which the ‘active suicidal ideation with intent’ condition was defined/confirmed by the Investigator.

*Among patients managed without antidepressants in the week before t0, 18 patients resulted without pharmacological and/or non-pharmacological treatment

strategy performed.

**Including e.g., anxiolytics/hypnotics other than benzodiazepines and barbiturates.

40 -
|
‘\
30 14\
=)
23
=
5 L\ -
=
20
10 -

T
Baseline |(10)

t0 + 1 day

30 days after t0 (32 (30-35) days)

End of hospitalization (10 (6-15) days)

90 days after t0 (93 (90-97) days)

Baseline

t0+1 day End of t0+30 days t0+90 days
(N=119) (N=117) hospitalization (N=90) (N=90)
(N=90)
37.2 (7.4 32399 14.0 (8.6) 16.4 (9.9 12.6 (9.3)

Fig. 3. Mean (SD) MADRS total score over time for patients with available data included in the ARIANNA study.

t0 = day on which the ‘active suicidal ideation with intent’ condition was defined/confirmed by the Investigator.

Abbreviation: SD, Standard Deviation
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(N=119)

30 days after t0
(N=125)
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0
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Fig. 4. EQ-VAS score for overall health status of eligible patients at
different time-points.

t0 = day on which the ‘active suicidal ideation with intent’ condition was
defined/confirmed by the Investigator. Visit 4 (t0 + 30 days) or visit 3 (end of
hospitalization), if applicable. In case there were patients with EQ VAS avail-
able at both V3 and V4, EQ VAS at V4 was considered.

Abbreviation: EQ-VAS, European Quality of Life (EuroQol) Group Visual
Analogue Scale.

3.6. Impact of patient’s condition and treatment pathways on caregiver
burden and distress

The IEQ (dichotomized) core module sumscore and the subscales’
scores at baseline (t0) showed an overall distress caused by caregiving
(mean [SD] score 8.6 [5.7]), with a higher relevance given to worrying
for the patient (3.3 [1.8]) and urging (2.7 [2.5]).

The mean (SD) IEQ sumscore decreased over time, up to 3.9 (4.9) at
the end of observation; worrying and urging remained the dimensions
that mainly represented caregiver burden, with a mean (SD) subscale
score of 1.5 (1.6) and 1.4 (2.4), respectively.

3.7. Safety profile

During the observation period, 14 (10.5%) patients experienced at
least one AE, for a total of 16 AEs.

The most commonly reported AEs were weight gain (n = 3, 2.3%)
and sedation (n = 2, 1.5%), both related to the current MDD compre-
hensive treatment according to medical judgment.

One serious AE, pneumonia, was reported and unrelated to the
current MDD treatment. The occurrence of all treatment-related AEs is
presented in the Supplementary Material.

No deaths were reported.

3.8. Healthcare resource utilization and costs

A total of 41 patients were eligible for the sub-study data analyses.
Baseline socio-demographic characteristics were in line with those of the
main study population (Table S10, Supplementary material).

Overall, 97.6% (n/N = 40/41) of evaluable patients had one or more
general hospitalizations in the 3 years prior to enrollment in ARIANNA.
Furthermore, 38 (92.7%) patients had 1 or more general hospitaliza-
tions during the year before enrollment. One or more hospitalizations
related to psychiatric disorders or MDD in the 3 years before enrollment
were observed in 92.7% and 61.0% of patients, respectively. Psychiatric
disorders accounted for a mean (SD) of 1.8 (2.6) hospitalizations per
patient in the prior 3 years, with a mean (SD) length of stay per episode
of 16.4 (27.5) days.

When costs associated to resource use were analyzed, a higher
average cost per patient was recorded in the year before enrollment in
comparison with the other 2 years prior the aforementioned year: mean
(SD) was 1780 € (2947 €) (Supplementary Material).

Psychiatric or neurological visits, pharmacological treatments, lab-
oratory tests, and access to the emergency department also contributed
to the medical resource consumption observed. The mean number of
specialist visits per patient was 2.2 (SD 5.2), and the total number of
patients that accessed EDs one or more times was 37 (90.2%), specially
within the year before enrollment.
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Hospitalizations, access to EDs, specialist visits, and laboratory tests
undergone in the overall population were also collected in the pro-
spective observation period of the study. In the sub-study cohort, the
increasing trend in costs that was seen before enrollment was confirmed
also in the follow-up period of 90 days: mean (SD) cost per patients was
2169 € (953 €) (Fig. S2, Supplementary Material).

The average cost per patient calculated in the sub-study cohort (N =
41) was confirmed by the calculations in the main study cohort (N =
133): mean (SD) cost per patients was 2112 € (1461 €). Of the total
number of eligible patients in the main study, 75.9% (n = 101) had at
least one in-patient hospitalization during the observation period
(including those ongoing at enrollment visit), with a median (25th P-
75th P) overall duration of 13.0 (8.0-20.0) days. Seventy-three (54.9%)
patients accessed EDs at least once during the prospective observation
period.

4. Discussion

Our study described the treatment strategies used in over 130 pa-
tients with MDD at confirmation of suicide ideation with intent, as per
routine clinical practice in 24 Italian sites. Results of 3 months of
observation showed that the pharmacological approach changed over
time, with a high degree of heterogeneity and complexity. Most of the
patients (>75%) were hospitalized. Antidepressants were the first-line
treatment, with up to 80% of patients receiving them at the end of
observation. Surprisingly, at confirmation of suicidality, 21% of patients
were not treated with antidepressants. The study also showed that after
a several weeks of treatment less than 50% of patients achieved remis-
sion, while symptoms of suicide risk were not completely resolved and
patients did not achieve a satisfying QoL: EQ-VAS and EQ-5D-5L,
showed only a moderate improvement in the overall health status of
the patients.

The clinical characteristics of patients revealed that they were a
fragile population: one in three patients had comorbidities other than
psychiatric disorders, one in four patients reported a personal history of
psychiatric disorders other than MDD (mostly anxiety disorders), and
half of the overall patients experienced an emotionally stressful life
event before the inclusion in the study, 32% of patients had a prior
history of suicidal behavior. Even if controversial data in the literature
exists, several studies showed that prevalence of suicidal ideation is
higher in depressed patients with anxiety disorders, and that these
conditions could be a weak predicting factor for future suicidal ideation
and attempts [31]. Comorbidity with anxiety disorders should be at the
forefront of clinical investigation as it may results in more complex
major depressive disorder picture and symptoms severity [32,33].

The ratio of patients with moderate or severe MDEs was 1:1, meaning
that the condition of psychiatric emergency due to suicidal risk is not
strictly related to absolute depression severity. More than 70% of pa-
tients with available data were in a recurrent MDE, and the median
duration of the current MDE was quite short, 1.2 months. As some re-
searchers speculated, the recurrence of depressive episodes and the time
spent in these may influence the risk of suicidal attempts over time [34].
For this reason, treating clinicians should pay attention to the clinical
history of the patient, the symptoms, and the recurrence of depressive
episodes, for an appropriate evaluation of the risks and, if needed, a
proper decision-making process for treatment.

Furthermore, it is important to stratify response to treatment as in
the case of seminal studies that investigate patients with TRD [35],
pointing to the role of complex polypharmacological regimes [36] and
relying on clinical risk factors to predict pharmacotherapy resistance;
this may result in a cost-effective strategy in guiding the prescription of
pharmacotherapy combined with psychotherapy [37].

Confirmation of suicidality changed the patient’s management.
Moreover, the study highlighted a large heterogeneity in comprehensive
treatment patterns. Polypsychopharmacology was the most used strat-
egy and showed an increased complexity during observation, with
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consequent intensive resource utilization, including hospitalization.

Antidepressants, particularly SSRIs and SNRIs, were the first-line
standard of care for patients with MDD and suicidal ideation with
intent. After that, augmentation with mood stabilizers and/or antipsy-
chotic drugs was the most systematic approach.

Of note is the fact the combination of pharmacological treatment and
psychotherapy result in better outcomes in major depressive patients
with suicide risk [38]. However, unexpectedly, the percentage of psy-
chosocial treatment was low in our study, with only 19.3% of patients
who were offered this option at the end of observation. This data is
difficult to interpret; nevertheless, the low proportion of psychosocial
interventions is documented in other similar studies, also in the Euro-
pean context [38]. The low utilization of psychosocial treatments could
be due to the lack of (or difficult access to) such facilities in the sites of
care/mental health departments and emphasizes an actual important
unmet need in clinical practice for patients with MDD and suicidal
ideation with intent [39].

The former data confirmed the results from previous international
studies on patients diagnosed with MDD and suicidal ideation or attempt
[11,18]: data from an U.S. population-based study and a European
survey showed significant variability in the treatment received by pa-
tients, with antidepressants being the most prescribed treatment (61.9%
and 77%, respectively), often in addition to various types of therapies.

Surprisingly, at t0, about one in five patients with depression at risk
of suicide was not treated with antidepressants. These data could
represent a very conservative approach, emphasizing the slight confi-
dence in the prescription of antidepressants for this high-risk popula-
tion. There are controversial data regarding the link between
antidepressant use and the associated suicide risk. In contrast, studies
show that untreated depression is closely related to a significant risk of
suicide [40].

Our study confirmed no rapid relief of depressive symptoms ac-
cording to the MADRS total score. A meaningful reduction in depressive
symptoms was observed only at the end of hospitalization or 30 days
after t0, despite a vast use of antidepressants and other pharmacological
approaches. At the end of observation, <50% of patients achieved
remission, and less than 80% of patients responded to treatment.
Moreover, data showed that achieving and maintaining remission over
time was difficult: more than 40% of remitters at the end of hospitali-
zation were no longer in remission one month after enrollment, and
almost one-third of remitters one month after enrollment were no longer
in remission after 90 days of observation. These results highlight that
current treatment strategies are inadequate for reaching rapid and
maintaining long-term efficacy in many patients, representing a weak-
ness of the pharmacological treatments.

Interestingly, while scores referring to suicidal thoughts and ideation
seem to indicate a significant improvement of these symptoms from end
of hospitalization onwards, the BHS scores, referring to hopelessness
and thoughts/sentiments regarding the future, do not suggest a
conclusive resolution of these important dimensions in the 90 days of
observation. This is clinically relevant since hopelessness is associated to
suicide risk, and the severity of suicidal intent has a stronger correlation
with hopelessness than depression [41]. Furthermore, studies found that
hopelessness appear to be associated with a higher probability of poor
response to pharmacological treatment or psychotherapy for depression
[421.

As expected, upon confirmation of suicidality, the patients’ QoL and
general health status was deteriorated. Nevertheless, an improvement
was observed over time, even if the impact of MDD on the patients’ lives
was not completely resolved. In fact, compared to reference values in the
Italian general healthy population (mean score 78.22; [43]), the
ARIANNA patients reached a markedly lower score (mean score 66.9) at
the end of observation.

Our observations support the idea of a difficult-to-treat population
needing a treatment strategy to improve outcomes rapidly and effec-
tively. The management of this population should include
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pharmacotherapies that could be useful in rapidly reducing depressive
symptoms and, indirectly, suicidal ideation [39]. On the other hand, it is
well known that current antidepressant drugs can take several weeks
before they become effective. Therefore, patients may experience drug-
related side effects during this time frame without perceiving their
desirable, beneficial effects on psychiatric symptoms. Paradoxically, at
that time, patients’ conditions might even worsen, because the inter-
vention started at a very delicate moment in their lives, when depression
and suicidality symptoms are at a very high level [13,16,39,44]. Thus,
future research on antidepressants should aim to identify drugs that may
resolve symptoms quickly, possibly within hours. Recent findings from
the ASPIRE studies, and the pooled analysis, highlighted the potential
role of esketamine nasal spray as a rapid-acting antidepressant in
treating depressive symptoms in a psychiatric emergency [4,45,46].

Furthermore, results for intranasal esketamine use in real life were
also promising: . recent clinical experience with two patients affected by
TRD and active suicidal ideation with intent, showed a rapid improve-
ment in depressive symptoms and a successful resolution of the suicidal
risk [47]. These results are valuable in a vulnerable population that
requires an urgent evaluation and effective therapeutic approaches.

A further point of discussion is the social and economic burden of
MDD with suicidality. The study confirmed that this condition also im-
pacts caregivers, who perceive a high burden in terms of mental well-
being, as demonstrated by previous studies [48-51]. In the ARIANNA
study, an increase in healthcare costs has been measured in the 3 years
leading to the diagnosis of MDD and suicidal ideation with intent. This
increase continued in the 90 days after that episode. Of note, the length
of hospitalization due to psychiatric reasons on average exceeded the 2-
week mark and represented the most important resource in this analysis.
Even if hospital admission is often required to save lives, we should be
aware that it burdens patients and healthcare systems. Furthermore,
studies showed that hospitalization itself is not effective, with high
suicide rates observed in the first week after both admission and
discharge [18,52,53].

Understanding the needs and pain of patients with MDD and suicidal
ideation with intent is imperative in planning an appropriate strategy
that may be personalized, as much as possible. This includes an effective
pharmacological treatment but also understanding the benefit patients
may get from psychosocial interventions and hospitalization.

Limitations of the study should be noticed. Since there is not clear
consensus around specific tools for the diagnosis of MDD with suicidal
ideation with intent, in our study, evaluation was only based on clinical
judgment. The selected study sites were not randomly sampled from the
Italian hospitals and clinics pool. We assume that many patients were at
their first contact of mental health services and were not receiving an-
tidepressant therapy or other non-antidepressant psychotropic medica-
tions. Our results should be, therefore, interpreted in consideration of
this finding. The final patient sample cannot be generalized in the Italian
population, so the external validity of the study results will refer to
patients with similar characteristics to ours.

It is also noteworthy to acknowledge that MADRS scale was
administered 1 day after the baseline visit. Although this represents a
deviation from the standard use of this scale, we involved a study design
originated in recent studies that investigated a target population similar
to that described in the present study [45,46]. We speculate that the very
low percentage of patients that experienced improvement in depressive
symptoms in such a short time frame were probably benefitting from
aspects such “placebo” like effect and empathic human support from
clinical staff.

Of clinical importance and in light of limitations, we show that many
patients (about 65%) were already on antidepressant treatment before
t0 and for many patients, an augmentation treatment was initiated at t0.
In this context, the remission rate at the end of hospitalization is prob-
ably not due only to effect of intervention introduced in the period from
t0 to the end of hospitalization. Still, it should be interpreted for many
patients as a continuation of treatment (given the non-interventional
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nature of this study with inclusion criteria not restricted only to drug
naive patients).

Due to the chosen study design, we could not separate the single
components of the integrated treatment (polypharmacotherapy, hospi-
talization, psychosocial intervention), or attribute specific effect to the
single components and to the participation in the study, which could
contribute to the patients’ improvement. However, this is a valuable
point for conducting further controlled studies.

The use of patient-reported outcomes may represent a bias; there-
fore, all scales and questionnaires were completed by patients and
caregivers without involving Investigators unless minimal support was
needed. Finally, in our study adverse events could have been under-
reported, since the safety analyses were a secondary objective of the
ARIANNA study and were not intended to give a comprehensive
assessment of the safety profile for each type of treatment used.

Nevertheless, this observational study described subjects in a
difficult-to-study population for which there is a lack of international
and local evidence. Our study cohort was not included in prior publi-
cations. To the best of our knowledge, the ARIANNA study is the first
Italian observational analysis of this population and the first to produce
administrative data with an original methodology, linking various data
sources (hybrid design).

5. Conclusions

Patients with MDD and suicidal ideation with intent are a vulnerable
population with a high disease burden, for which there is no standard-
ized treatment approach. A history of psychiatric disorders, (included
anxiety) and recurrence of depression episodes may determine a higher
risk for suicidal behavior. Furthermore, feeling of hopelessness should
also be carefully evaluated, since it is difficult to address and resolve
with pharmacological therapies. This symptom also may contribute to a
poor QoL. The comprehensive treatment used in this clinical population
is mainly polypharmacological and delivered during the inpatient stay,
increasing in complexity over time. The lack of specific treatments and
recommendations for patients with MDD and suicidality contributes to
use of wide and heterogeneous pharmacological approaches in clinical
practice, which are often ineffective or have limited benefits for patients.
More extensive in-depth studies on this population are required to un-
derstand the efficacy and safety of new treatments for this special
population.

Healthcare providers need to be aware of these MDD patients’
fragility. They should be involved in addressing the difficulties these
patients face when depression emerges to reduce the risk of future sui-
cidal ideation or attempts.

Role of the funding source

The conduct of the ARIANNA study and the preparation of the article
were funded by Janssen-Cilag SpA - Italy.

Authorship

All persons who meet authorship criteria are listed as authors, and all
authors certify that they have participated sufficiently in the work to
take public responsibility for the content, including participation in the
concept, design, analysis, writing, or revision of the manuscript.

D. Delmonte, M. Adami, L. Simoni and R. Cipelli conceptualized the
design of the study.

M. Pompili, B.M. Dell’Osso, G. Rosso, M. Amore, A. Bellomo, A.
Mautone, E. Pilotto, S. Ramacciotti, M.I. Scardigli, were responsible for
the patient enrollment and the collection of clinical data.

The ARTIANNA Study Group contributed to the collection of clinical
data.

L. Simoni and R. Cipelli performed the statistical analysis.

D. Delmonte, M. Pompili, L. Simoni and R. Cipelli carried out data

Comprehensive Psychiatry 127 (2023) 152430

interpretation and wrote the first draft of the manuscript.

B.M. Dell’Osso, G. Rosso, M. Amore, A. Bellomo, A. Mautone, E.
Pilotto, S. Ramacciotti, M.I. Scardigli, G. Ascione, C. Sansone and M.
Adami revised the manuscript and provided substantial comments.

All authors have approved the final version of the manuscript to be
published.

Declaration of Competing Interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:

M. Pompili took part in advisory boards and educational activities on
intranasal esketamine, receiving occasional fees for consultations or
lectures by Janssen, which are unrelated to this article. In the last 2
years, he has received lectures or advisory board honoraria or engaged
in clinical trial activities with Angelini, Lundbeck, Janssen, Pfizer, MSD,
and Recordati.

B.M. Dell’Osso received lecture honoraria from Angelini, Lundbeck,
Janssen, Pfizer, Neuraxpharm, Arcapharma, and Livanova.

G. Rosso received speaker/consultant fees for Angelini, Innova
Pharma, Janssen, Lundbeck and Otsuka.

D. Delmonte was employed by Janssen-Cilag SpA.

M. Adami was employed by Janssen-Cilag SpA.

G. Ascione was employed by Janssen-Cilag SpA.

C. Sansone was employed by Janssen-Cilag SpA.

L. Simoni was employed by Medineos SURL (IQVIA Ltd.).

R. Cipelli was employed by IQVIA solutions SRL.

The remaining 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.

Data availability

Due to the sensitive nature of the data collected in this study, it was
assured raw data would remain confidential and would not be shared.

Acknowledgments

We are very grateful to all patients participating in this study. IQVIA
Solution Italy supported the conduction, scientific support, clinical op-
erations, data management, and statistical analysis of the ARIANNA
study. We wish to thank Erika Nerini for her editorial assistance in the
preparation of the manuscript.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.comppsych.2023.152430.

References

[1] Istat La salute mentale nelle varie fasi della vita. Anni 2015-1017. 2018. htt
ps://www.istat.it/it/archivio/219807 [accessed 26 September 2022].

[2] Gauthier G, Guérin A, Zhdanava M, Jacobson W, Nomikos G, Merikle E, et al.
Treatment patterns, healthcare resource utilization, and costs following first-line
antidepressant treatment in major depressive disorder: a retrospective US claims
database analysis. BMC Psychiatry 2017;17(1):222. https://doi.org/10.1186/
512888-017-1385-0.

[3] Heerlein K, Perugi G, Otte C, Frodl T, Degraeve G, Hagedoorn W, et al. Real-world
evidence from a European cohort study of patients with treatment resistant
depression: treatment patterns and clinical outcomes. J Affect Disord 2021;290:
334-44. https://doi.org/10.1016/j.jad.2021.03.073.

[4] Canuso CM, Ionescu DF, Li X, Qiu X, Lane R, Turkoz I, et al. Esketamine nasal spray
for the rapid reduction of depressive symptoms in major depressive disorder with
acute suicidal ideation or behavior. J Clin Psychopharmacol 2021;41(5):516-24.
https://doi.org/10.1097/JCP.0000000000001465.

[5] Greenberg PE, Fournier A, Sisitsky T, Simes M, Berman R, Koenigsberg SH, et al.
The economic burden of adults with major depressive disorder in the United States
(2010 and 2018). Pharmacoeconomics 2021;39(6):653-65. https://doi.org/
10.1007/s40273-021-01019-4.


https://doi.org/10.1016/j.comppsych.2023.152430
https://doi.org/10.1016/j.comppsych.2023.152430
https://www.istat.it/it/archivio/219807
https://www.istat.it/it/archivio/219807
https://doi.org/10.1186/s12888-017-1385-0
https://doi.org/10.1186/s12888-017-1385-0
https://doi.org/10.1016/j.jad.2021.03.073
https://doi.org/10.1097/JCP.0000000000001465
https://doi.org/10.1007/s40273-021-01019-4
https://doi.org/10.1007/s40273-021-01019-4

M. Pompili et al.

(61

[7

—

[8

—

[9

—_

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

[18]

[19]

[20]

[21]

[22]

[23]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Steffen A, Niibel J, Jacobi F, Batzing J, Holstiege J. Mental and somatic
comorbidity of depression: a comprehensive cross-sectional analysis of 202
diagnosis groups using German nationwide ambulatory claims data. BMC
Psychiatry 2020;20(1):142.

Baronet A. Factors associated with caregiver burden in mental illness: a critical
review of the research literature. Clin Psychol Rev 1999;19(7):819-41. https://doi.
0rg/10.1016/50272-7358(98)00076-2.

Borentain S, Nash Al, Dayal R, Dibernardo A. Patient-reported outcomes in major
depressive disorder with suicidal ideation: a real-world data analysis using
PatientsLikeMe platform. BMC Psychiatry 2020;20:384. https://doi.org/10.1186/
512888-020-02758-y.

Idstad M, Ask H, Tambs K. Mental disorder and caregiver burden in spouses: the
Nord-Trgndelag health study. BMC Public Health 2010;10:516. http://www.biome
dcentral.com/1471-2458/10/516.

Cai H, Xie X, Zhang Q, Cui X, Lin J, Sim K, et al. Prevalence of suicidality in major
depressive disorder: a systematic review and meta-analysis of comparative studies.
Front Psych 2021;12:690130. https://doi.org/10.3389/fpsyt.2021.690130.

Kern DM, Cepeda MS, Wiegand F. Treatment patterns of patients diagnosed with
major depressive disorder and suicidal ideation or attempt: a U.S. population-based
study utilizing real-world data. BMC Psychiatry 2021;21:608. https://doi.org/
10.1186/512888-021-03616-1.

Jaffe DH, Rive B, Denee TR. The burden of suicidal ideation across Europe: a cross-
sectional survey in five countries. Neuropsychiatr Dis Treat 2019;15:2257-71.
https://doi.org/10.2147 /NDT.S204265.

Wasserman D, Rihmer Z, Rujescu D, Sarchiapone M, Sokolowski M, Titelman D,
et al. European Psychiatric Association. The European Psychiatric Association
(EPA) guidance on suicide treatment and prevention. Eur Psychiatry 2012;27(2):
129-41. https://doi.org/10.1016/j.eurpsy.2011.06.003.

Wheat S, Dschida D, Talen MR. Psychiatric emergencies. Prim Care 2016;43(2):
341-54. https://doi.org/10.1016/j.pop.2016.01.009.

Lopez-Castroman J, Jaussent I, Gorwood P, Courtet P. Suicidal depressed patients
respond less well to antidepressants in the short term. Depress Anxiety 2016;33(6):
483-94. https://doi.org/10.1002/da.22473.

Pompili M. Critical appraisal of major depression with suicidal ideation. Ann Gen
Psychiatry 2019;18:7. https://doi.org/10.1186/512991-019-0232-8.

Dold M, Bartova L, Fugger G, Kautzky A, Souery D, Mendlewicz J, et al. Major
depression and the degree of suicidality: results of the European Group for the
Study of Resistant Depression (GSRD). Int J Neuropsychopharmacol 2018;21(6):
539-49. https://doi.org/10.1093/ijnp/pyy009.

Lewitzka U, Anjo J, Annus T, Borentain S, Hope K, Major A, et al. Treatment
patterns and decision drivers to discharge patients with depression hospitalised for
acute suicidal ideation in Europe311; 2022. p. 614-21. https://doi.org/10.1016/j.

jad.2022.05.099.

Abbar M, Demattei C, El-Hage W, Llorca PM, Samalin L, Demaricourt P, et al.
Ketamine for the acute treatment of severe suicidal ideation: double blind,
randomised placebo controlled trial. BMJ 2022;376:e067194. https://doi.org/
10.1136/bmj-2021-067194.

Baldessarini RJ, Lau WK, Sim J, Sum MY, Sim K. Suicidal risks in reports of long-
term controlled trials of antidepressants for major depressive disorder II. Int J
Neuropsychopharmacol 2017;20(3):281-4. https://doi.org/10.1093/ijnp/
pyw092.

Iltis AS, McCall WV, Deria R. Suicidality, depression, and the FDA: health
inequities and the ethical conduct of research. J Clin Psychiatry 2020;81(2).
https://doi.org/10.4088/jcp.19m13050. 19m13050.

Epstein M, International Society of Pharmacoepidemiology. Guidelines for good
pharmacoepidemiology practices (GPP). Pharmacoepidemiol Drug Saf 2005;14(8):
589-95.

Montgomery SA, Asberg M. A new depression scale designed to be sensitive to
change. Br J Psychiatry 1979;134:382-9. https://doi.org/10.1192/bjp.134.4.382.
EuroQol Group. EQ-5D-5L User Guide: Basic information on how to use the EQ-5D-
5L instrument. Version 3.0 September 2019. 2015. https://euroqol.org/public
ations/user-guides/ [accessed 26 September 2022].

The Columbia Lighthouse Project. The Columbia-Suicide Severity Rating Scale (C-
SSRS). http://cssrs.columbia.edu/ [accessed 26 September 2022].

Posner K, Brown GK, Stanley B, Brent DA, Yershova KV, Oquendo MA, et al. The
Columbia-suicide severity rating scale: initial validity and internal consistency
findings from three multisite studies with adolescents and adults. Am J Psychiatry
2011;168(12):1266-77. https://doi.org/10.1176/appi.ajp.2011.10111704.

FDA Guidance for industry. Suicidal ideation and behavior: Prospective assessment
of occurrence in clinical trials. 2012. https://www.fda.gov/downloads/Drugs/
Guidances/ucm?225130.pdf [accessed 26 September 2022].

Pompili M, Iliceto P, Lester D, Innamorati M, Girardi P, Tatarelli R. BHS Beck
hopelessness scale: Manuale. Firenze: Giunti O.S. Organizzazioni Speciali; 2009.
van Wijngaarden B, Schene AH, Koeter M, Vazquez-Barquero JL, Knudsen HC,
Lasalvia A, et al. Caregiving in schizophrenia: development, internal consistency
and reliability of the involvement evaluation questionnaire - European version.
EPSILON study 4. European psychiatric services: inputs linked to outcome domains
and needs. Br J Psychiatry Suppl 2000;39:521-7. https://doi.org/10.1192/
bjp.177.39.521.

Ministero della Salute. Progetto Mattoni SSN. Pronto Soccorso e Sistema 118.
Proposta metodologica per la valutazione dei costi dell’emergenza. Roma. 2007.
Ministero della Salute Tariffari nazionali delle prestazioni del Ssn.
Programmazione sanitaria. 2013. https://www.salute.gov.it/portale/temi/p2_6.js
p?id=3662&area=programmazioneSanitariaLea&menu=vuoto [accessed 02
December 2022].

10

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

Comprehensive Psychiatry 127 (2023) 152430

Bentley KH, Franklin JC, Ribeiro JD, Kleiman EM, Fox KR, Nock MK. Anxiety and
its disorders as risk factors for suicidal thoughts and behaviors: a meta-analytic
review. Clin Psychol Rev 2016;43:30-46. https://doi.org/10.1016/j.
cpr.2015.11.008.

Dold M, Bartova L, Souery D, Mendlewicz J, Serretti A, Porcelli S, et al. Clinical
characteristics and treatment outcomes of patients with major depressive disorder
and comorbid anxiety disorders - results from a European multicenter study.

J Psychiatr Res 2017;91:1-13. https://doi.org/10.1016/j.jpsychires.2017.02.020.
Dold M, Bartova L, Kautzky A, Souery D, Mendlewicz J, Serretti A, et al. The impact
of comorbid post-traumatic stress disorder in patients with major depressive
disorder on clinical features, pharmacological treatment strategies, and treatment
outcomes - results from a cross-sectional European multicenter study. Eur
Neuropsychopharmacol 2017;27(7):625-32. https://doi.org/10.1016/j.
euroneuro.2017.05.004.

Isometsa E. Suicidal behaviour in mood disorders — who, when, and why? Can J
Psychiatry 2014;59(3):120-30. https://doi.org/10.1177/070674371405900303.
Bartova L, Dold M, Kautzky A, Fabbri C, Spies M, Serretti A, et al. Results of the
European Group for the Study of resistant depression (GSRD) - basis for further
research and clinical practice. World J Biol Psychiatry 2019;20(6):427-48. https://
doi.org/10.1080/15622975.2019.1635270.

Dold M, Kautzky A, Bartova L, Rabl U, Souery D, Mendlewicz J, et al.
Pharmacological treatment strategies in unipolar depression in European tertiary
psychiatric treatment centers - a pharmacoepidemiological cross-sectional
multicenter study. Eur Neuropsychopharmacol 2016;26(12):1960-71. https://doi.
org/10.1016/j.euroneuro.2016.10.005.

Fabbri C, Kasper S, Zohar J, Souery D, Montgomery S, Albani D, et al. Cost-
effectiveness of genetic and clinical predictors for choosing combined
psychotherapy and pharmacotherapy in major depression. J Affect Disord 2021;
279:722-9. https://doi.org/10.1016/j.jad.2020.10.049.

Bartova L, Fugger G, Dold M, Swoboda MMM, Zohar J, Mendlewicz J, et al.
Combining psychopharmacotherapy and psychotherapy is not associated with
better treatment outcome in major depressive disorder - evidence from the
European Group for the Study of resistant depression. J Psychiatr Res 2021 Sep;
141:167-75. https://doi.org/10.1016/j.jpsychires.2021.06.028.

Pompili M. Intranasal esketamine and current suicidal ideation with intent in
major depression disorders: beat the clock, save a life, start a strategy. Front Psych
2020;11:325. https://doi.org/10.3389/fpsyt.2020.00325.

Fornaro M, Anastasia A, Valchera A, Carano A, Orsolini L, Vellante F, et al. The
FDA “black box™ warning on antidepressant suicide risk in young adults: more
harm than benefits? Front Psych 2019;10:294. https://doi.org/10.3389/
fpsyt.2019.00294.

Balsamo M, Carlucci L, Innamorati M, Lester D, Pompili M. Further insights into
the Beck hopelessness scale (BHS): Unidimensionality among psychiatric
inpatients. Front Psych 2020;11:727. https://doi.org/10.3389/fpsyt.2020.00727.
Overholser JC, Fisher L, Braden A, Peak N. Despair beyond repair? Severity of
hopelessness in depressed psychiatric inpatients. J Depression Ther 2015;1(1):
1-10. https://doi.org/10.14302/issn.2476-1710.jdt-14-567.

Scalone L, Cortesi PA, Ciampichini R, Cesana G, Mantovani LG. Health related
quality of life norm data of the general population in Italy: results using the EQ-5D-
3L and EQ-5D-5L instruments. Epidemiol Biostat Public Health (EBPH) 2015;12(3).
https://doi.org/10.2427/11457. e11457-1-e11457-15.

Simon GE, Savarino J. Suicide attempts among patients starting depression
treatment with medications or psychotherapy. Am J Psychiatry 2007;164(7):
1029-34.

Fu D, Ionescu DF, Li X, Lane R, Lim P, Sanacora G, et al. Esketamine nasal spray for
rapid reduction of major depressive disorder symptoms in patients who have active
suicidal ideation wit intent: double-blind, randomized study (ASPIRE I). J Clin
Psychiatry 2020;81(3). https://doi.org/10.4088/JCP.19m13191. 19m13191.
Ionescu DF, Fu D, Qui X, Lane R, Lim P, Kasper S, et al. Esketamine nasal spray for
rapid reduction of depressive symptoms in patients with major depressive disorder
who have active suicide ideation with intent: results of a phase 3, double-blind,
randomized study (ASPIRE II). Int J Neuropsychopharmacol 2021;24(1):22-32.
Pompili M, Sarli G, Erbuto D, Manfredi G, Comparelli A. Clinical experiences with
intranasal esketamine nasal spray for major depressive disorder resistant to
treatment and with a psychiatric emergency: case presentations. Int Clin
Psychopharmacol 2022 Dec 27. https://doi.org/10.1097/YIC.0000000000000455.
Preprint.

Balkaran BL, Jaffe DH, Umubhire D, Rive B, Milz RU. Self-reported burden of
caregiver of adults with depression: a cross-sectional study in five Western
European countries. BMC Psychiatry 2021;21:312. https://doi.org/10.1186/
512888-021-03255-6.

Jaffe DH, Balkaran BL, Yue L, Mulhern-Haughey S, Anjo J. The burden of caring for
adults with depression and suicidal ideation in five large European countries:
analysis from the 2020 National Health and wellness survey. BMC Psychiatry 2021;
21:550. https://doi.org/10.1186/5s12888-021-03511-9.

Petrini M, Cirulli F, D’Amore A, Masella R, Venerosi A, Care A. Health issues and
informal caregiving in Europe and Italy. Ann Ist Super Sanita 2019;55(1):41-50.
https://doi.org/10.4415/ann_19_01_08.

Siddiqui S, Khalid J. Determining the caregivers’ burden in caregivers of patients
with mental illness. Pak J Med Sci 2019;35(5):1329-33. https://doi.org/
10.12669/pjms.35.5.720.

Qin P, Nordentoft M. Suicide risk in relation to psychiatric hospitalization:
evidence based on longitudinal registers. Arch Gen Psychiatry 2005;62(4):427-32.
https://doi.org/10.1001/archpsyc.62.4.427.

Large MM, Kapur N. Psychiatric hospitalisation and the risk of suicide. Br J
Psychiatry 2018;212(5):269-73. https://doi.org/10.1192/bjp.2018.22.


http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0030
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0030
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0030
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0030
https://doi.org/10.1016/S0272-7358(98)00076-2
https://doi.org/10.1016/S0272-7358(98)00076-2
https://doi.org/10.1186/s12888-020-02758-y
https://doi.org/10.1186/s12888-020-02758-y
http://www.biomedcentral.com/1471-2458/10/516
http://www.biomedcentral.com/1471-2458/10/516
https://doi.org/10.3389/fpsyt.2021.690130
https://doi.org/10.1186/s12888-021-03616-1
https://doi.org/10.1186/s12888-021-03616-1
https://doi.org/10.2147/NDT.S204265
https://doi.org/10.1016/j.eurpsy.2011.06.003
https://doi.org/10.1016/j.pop.2016.01.009
https://doi.org/10.1002/da.22473
https://doi.org/10.1186/s12991-019-0232-8
https://doi.org/10.1093/ijnp/pyy009
https://doi.org/10.1016/j.jad.2022.05.099
https://doi.org/10.1016/j.jad.2022.05.099
https://doi.org/10.1136/bmj-2021-067194
https://doi.org/10.1136/bmj-2021-067194
https://doi.org/10.1093/ijnp/pyw092
https://doi.org/10.1093/ijnp/pyw092
https://doi.org/10.4088/jcp.19m13050
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0110
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0110
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0110
https://doi.org/10.1192/bjp.134.4.382
https://euroqol.org/publications/user-guides/
https://euroqol.org/publications/user-guides/
http://cssrs.columbia.edu/
https://doi.org/10.1176/appi.ajp.2011.10111704
https://www.fda.gov/downloads/Drugs/Guidances/ucm225130.pdf
https://www.fda.gov/downloads/Drugs/Guidances/ucm225130.pdf
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0140
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0140
https://doi.org/10.1192/bjp.177.39.s21
https://doi.org/10.1192/bjp.177.39.s21
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0150
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0150
https://www.salute.gov.it/portale/temi/p2_6.jsp?id=3662&amp;area=programmazioneSanitariaLea&amp;menu=vuoto
https://www.salute.gov.it/portale/temi/p2_6.jsp?id=3662&amp;area=programmazioneSanitariaLea&amp;menu=vuoto
https://doi.org/10.1016/j.cpr.2015.11.008
https://doi.org/10.1016/j.cpr.2015.11.008
https://doi.org/10.1016/j.jpsychires.2017.02.020
https://doi.org/10.1016/j.euroneuro.2017.05.004
https://doi.org/10.1016/j.euroneuro.2017.05.004
https://doi.org/10.1177/070674371405900303
https://doi.org/10.1080/15622975.2019.1635270
https://doi.org/10.1080/15622975.2019.1635270
https://doi.org/10.1016/j.euroneuro.2016.10.005
https://doi.org/10.1016/j.euroneuro.2016.10.005
https://doi.org/10.1016/j.jad.2020.10.049
https://doi.org/10.1016/j.jpsychires.2021.06.028
https://doi.org/10.3389/fpsyt.2020.00325
https://doi.org/10.3389/fpsyt.2019.00294
https://doi.org/10.3389/fpsyt.2019.00294
https://doi.org/10.3389/fpsyt.2020.00727
https://doi.org/10.14302/issn.2476-1710.jdt-14-567
https://doi.org/10.2427/11457
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0225
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0225
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0225
https://doi.org/10.4088/JCP.19m13191
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0235
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0235
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0235
http://refhub.elsevier.com/S0010-440X(23)00067-6/rf0235
https://doi.org/10.1097/YIC.0000000000000455
https://doi.org/10.1186/s12888-021-03255-6
https://doi.org/10.1186/s12888-021-03255-6
https://doi.org/10.1186/s12888-021-03511-9
https://doi.org/10.4415/ann_19_01_08
https://doi.org/10.12669/pjms.35.5.720
https://doi.org/10.12669/pjms.35.5.720
https://doi.org/10.1001/archpsyc.62.4.427
https://doi.org/10.1192/bjp.2018.22

	Routine treatment pathways in a cohort of patients with major depression and suicidality in Italy: the ARIANNA observationa ...
	1 Introduction
	2 Materials and methods
	2.1 Study design and participant identification
	2.2 Study evaluations
	2.2.1 Procedures
	2.2.2 Primary objective
	2.2.3 Secondary objectives
	2.2.4 Exploratory objectives
	2.2.5 Objectives of the sub-study

	2.3 Statistical analysis

	3 Results
	3.1 Demographic and baseline characteristics
	3.2 Comprehensive treatment pattern
	3.3 Depressive symptoms
	3.4 Suicide risk
	3.5 Patient’s health status and QoL
	3.6 Impact of patient’s condition and treatment pathways on caregiver burden and distress
	3.7 Safety profile
	3.8 Healthcare resource utilization and costs

	4 Discussion
	5 Conclusions
	Role of the funding source
	Authorship
	Declaration of Competing Interest
	Data availability
	Acknowledgments
	Appendix A Supplementary data
	References


