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Abstract

Background: Borderline Personality Disorder (BPD) is a complex and debilitating disorder, characterized by deficits
in metacognition and emotion dysregulation. The “gold standard” treatment for this disorder is psychotherapy with
pharmacotherapy as an adjunctive treatment to target state symptoms.

The present randomized clinical trial aims to assess the clinical and neurobiological changes following
Metacognitive Interpersonal Therapy (MIT) compared with Structured Clinical Management (SCM) derived from
specific recommendations in APA (American Psychiatric Association) guidelines for BPD.

Methods: The study design is a randomized parallel controlled clinical trial and will include 80 BPD outpatients,
aged 18-45 enrolled at 2 recruitment centers. Primary outcome will be the clinical change in emotion regulation
capacities assessed with the Difficulties in Emotion Regulation Scale (DERS). We will also investigated the effect of
psychotherapy on metacognitive abilities and several clinical features such as BPD symptomatology, general
psychopathology, depression, personal functioning, and trait dimensions (anger, impulsivity, alexithymia). We will
evaluate changes in brain connectivity patterns and during the view of emotional pictures. A multidimensional
assessment will be performed at the baseline, at 6, 12, 18 months. We will obtain structural and functional Magnetic
Resonance Images (MRIs) in MIT-Treated BPD (N =30) and SCM-treated BPD (N = 30) at baseline and after
treatment, as well as in a group of 30 healthy and unrelated volunteers that will be scanned once for comparison.

Discussion: The present study could contribute to elucidate the neurobiological mechanisms underlying
psychotherapy efficacy. The inclusion of a multidisciplinary study protocol will allow to study BPD considering
different features that can affect the treatment response and their reciprocal relationships.
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Background

Borderline Personality Disorder (BPD) is one of the most
common disorders in clinical settings. Psychotherapy is
the primary treatment for BPD, with pharmacotherapy
as an adjunctive treatment to target state symptoms [1].
In the last two decades, numerous psychotherapeutic ap-
proaches have been proposed for this diagnosis and their
effectiveness in reducing symptoms and dysfunctions in
behaviors seemed to be well supported, even though
data on the improvement in social functioning is less op-
timistic [2—4]. Furthermore, these specialist treatments
seem to have similar effects despite distinct theories and
interventions. Moreover, despite progress, how psycho-
logical therapies produce this improvement is not fully
understood [5]. Neurobiological studies could clarify the
mechanism of change of psychotherapy for BPD and this
could improve our knowledge of the pathophysiology
underlying the disease. In particular, several MRI studies
explored the neurobiological correlates of the disorder,
showed volume reduction in amygdala and hippocampus
[6-9], thickness decrease of the prefrontal cortex [10-12],
and volume reduction in various regions of the temporal
and parietal lobes [13, 14], as compared with healthy sub-
jects. In the field of fMRI studies, the hyperactivity of the
amygdala and hypo-activation of frontal areas in re-
sponse to emotional stimuli in BPD samples [15]
seems to be one of the most robust finding. These re-
sults were interpreted as the biological substrate of
the core symptoms of the disease and, in particular,
emotional dysregulation. The key question is whether
psychotherapy is able to impact cerebral structures
and functional activities and connectivity.

While the majority of the neuroimaging studies of
psychotherapeutic treatments have been conducted
on Axis I disorders, such as obsessive—compulsive
disorder [15-18], mood disorders [19-21], panic dis-
order [22], social anxiety disorder [23], specific phobia
[24, 25], and posttraumatic stress disorder (PTSD) [26],
only a few studies explored the impact of psychotherapy
in personality disorder and the most are in the context of
Dialectical Behavioral Therapy for BPD. Goodman and
colleagues showed BPD patients showed an overall de-
crease in amygdala after 12 months of DBT while the
overall amygdala activation of the HC (healthy control)
was comparable at baseline and 1 year follow-up [27].

A previous pilot study on 6 BPD patients showed com-
parable results, in particular a decreasing hemodynamic
response to negative stimuli in the right-sided anterior
cingulate, temporal and posterior cingulate cortices as
well as in the left insula after a 12-week in-patient
treatment program [28]. In another interesting study
on a 12-weeks DBT program, patients exhibited re-
duced activity and increased connectivity in neural
networks related to salience processing and emotion
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regulation after treatment [29, 30]. Preliminarily, some
effects on brain structure, in terms of increased gray
matter volumes in regions that are critically impli-
cated in emotion regulation and higher-order func-
tions, such as mentalizing, have been described [31].

Furthermore, Perez and colleagues [32] showed
that after 1 year of Transference-Focused Psycho-
therapy [4] BPD patients showed relatively increased
activation in dorsal prefrontal (dorsal anterior cingu-
late, dorsolateral prefrontal, and frontopolar cortices)
in relation with treatment effect, and relatively de-
creased activation in ventrolateral prefrontal cortex
and hippocampal after the intervention. Noteworthy,
an increased left dorsal anterior cingulate cortex
activation resulted positevely correlate to clinical im-
provement in constraint, while left posterior-medial
orbitofrontal cortex/ventral striatum activation and
negatively with right amygdala/parahippocampal activa-
tion seemed to be positively associated to clinical im-
provement in affective lability correlated. These results
are very intriguing and they gave a great contribution
to clarify possible mechanisms associated to clinical
changes induced by the psychotherapy. No neuroimag-
ing study has yet assessed the effect of other psycho-
therapy interventions on neurobiological features, e.g.
approaches specifically oriented to increase mentalizing
[3] or metacognition [33] that are often compromised
in BPD and represent one of the core features in BPD
patients. Metacognition, as conceptualized by Semerari
[33], is the general capacity to think about thinking.
Scarce metacognitive abilities have been associated to
the difficulty to deal with interpersonal problems and
deficit in using problem-solving strategies and choosing
adaptive behaviors [34]. Metacognitive Interpersonal
Therapy (MIT) is a cognitive behavior-based psycho-
therapeutic approach aimed to increase metacognitive
abilities in order to improve general personality func-
tioning and to promote better interpersonal relation-
ships [35]. More in detail, MIT is designed to support
patients in learning to recognize and integrate different
mental states and in improving their ability to solve
interpersonal problems using mentalistic knowledge of
themselves and others.

The aim of the present study is twofold. The primary
outcome will be the change in emotion dysregulation,
measured by the Difficulties in Emotion Regulation
Scale — DERS, [36, 37] after 12 months of MIT treat-
ment in subjects with BPD. The secondary outcomes
will be the effect of MIT on neurobiological (changes in
cerebral patterns of activation in response to emotional
visual stimuli during fMRI scans) and other clinical fea-
tures. Lastly, we will study the correlation between pa-
tients’ metacognitive profiles and structural and
functional brain imaging features.
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Method/design

Trial design

The study design is a randomized parallel controlled
clinical trial. For an overview of the proposed flow of
participants, see Fig. 1. The present study protocol was
written in accordance with the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
[38]; copies of the SPIRIT Checklist and figure have
been included in Table 1 and Additional file 1.

Participants and study setting

Eighty BPD outpatients will be enrolled at 2 recruitment
centres (IRCCS Istituto Centro San Giovanni di Dio, Brescia,
Italy; Third Center of Cognitive Psychotherapy, Rome, Italy -
Scuola Italiana di Cognitivismo Clinico-SICC, Rome). A
group of 30 healthy volunteers will be enrolled as reference
group IRCCS Istituto Centro San Giovanni di Dio, Brescia.

Inclusion and exclusion criteria
The inclusion criteria for patients will be: age 18-45
and a diagnosis of BPD (DSM-IV-TR); informed consent.
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Patients will be excluded whether a lifetime diagnosis
of schizophrenia, schizoaffective disorder, substance
abuse or dependence in the 3 months before the en-
rolment, bipolar disorder, organic mental syndromes,
dementia or cognitive impairment, relevant neuro-
logical signs will be ascertained. Furthermore, we will
exclude pregnant women or lactating or patients re-
ceiving concurrent psychotherapy.

HCs will be represented by healthy volunteers without
any cognitive impairment or psychiatric/neurologic con-
dition, including alcohol/substance abuse.

Clinical assessment
Independent expert psychologists will conduct the
clinical assessment. Clinical evaluation are scheduled
at the baseline, after 6, 12 (end of treatment), and 18
months.

The Structured Clinical Interview for DSM disorder
[39, 40] will be used to define the diagnosis and collect
data on comorbidities.

Assessment for
eligibility (N=)

Excluded (N= )

_ Not meeting inclusion criteria (N=)
_ Declined to participate (N= )

_ Other reasons (N= )

Randomized (N= )

!

Allocated to MIT (N=)
1 weekly individual
session for 1 year +

1 weekly group session
(6 months)

End of treatment

Follow up at 12 months:
_ Lost to follow-up (N=)
_ Discontinued
intervention (N=)

_ Analysed (N= )
_ Excluded from analysis (N=)

1 :

Follow-up
at 6 months

j |

Fig. 1 Study Flowchart. MIT: Metacognitive Interpersonal Therapy; SCM Structured Clinical Management

Allocated to SCM (N=)
1 weekly individual
session for 1 year +

1 weekly group session
(4 months)

End of treatment

Follow up at 12 months:
_ Lost to follow-up (N=)
_ Discontinued
intervention (N=)

_ Analysed (N=)
_ Excluded from analysis (N=)
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Table 1 SPIRIT 2013 Figure for CLIMAMITHE study
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STUDY PERIOD
Enrolment | Allocation Post-allocation
18
. 6 months 12 months months
TIMEPOINT Rl follow-up follow-up follow-
up
ENROLMENT:
X
Eligibility screening X
Informed consent X
Allocation X
INTERVENTIONS:
MIT intervention o -+
SCM intervention ¢ ¢
ASSESSMENTS:
SCID I-ll X
ZAN-BPD X X X X
DERS X X X X
MAI X X X X
SCL-90-R X X X X
BDI-II X X X X
TAS-20 X X X X
STAXI X X X X
P X X X X
MRI-
fMRI X X

MIT Metacognitive Interpersonal Therapy, SCM Structured Clinical Management, SCID I-Il structured Clinical Interview for DSM disorder, axis | and axis Il, ZAN-BPD
Zanarini Rating Scale for Borderline Personality Disorder, DERS Difficulties in Emotion Regulation Scale, MAI Metacognitive Assessment Interview, SCL-90-R
Symptoms Checklist-90- Revised, BDI-Il Beck Depression Inventory. TAS-20 Toronto Alexithymia Scale, STAX! State and Trait Anger Expression Inventory, /IP
Inventory of Interpersonal Problems, MRI-fMRI Magnetic Resonance Imaging- Functional Magnetic Resonance Imaging

Interventions

Patients will be randomly allocated to one of two
interventions: Metacognitive Interpersonal Treatment
(MIT) [35] or Structured Clinical Management (SCM)
[1] delivered in each recruitment centre.

MIT is a cognitive behavioral-oriented psychotherapy
designed to ameliorate metacognitive abilities and to
enhance interpersonal relationships [35, 41, 42]. Meta-
cognition pertain to a comprehensive set of cognitive

and affective skills aimed to identify mental states, reason-
ing about them, and attributing them to themselves and
others [33, 43]. These skills allow people to understand
the reason why other persons react in such way, on the
basis of own regularities and constructing personal mean-
ing over their lifespan [44]. MIT is conceptualized to
target the general psychopathology of personality. Treat-
ment consists in 50-min one weekly individual session
and a metacognitive skill training group (90 min) that
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cover a period of about 6 months during the year of the
treatment. The MIT is manualized and follows a goal
hierarchy, as proposed by the authors of the theoretical
model [35]. In particular, the main goals of the treat-
ment are: 1) the assessment of symptoms, mental state,
metacognitive functions, interpersonal problems, emo-
tion regulation skills; 2) intervention on the aspects
that interfere with the therapeutic alliance and/or
threaten the patient’s life (in particular, self-harming/
suicidal behaviors); 3) intervention on symptoms that
cause suffering to the patient; 4) intervention to pro-
mote the integration of different mental states MIT
sessions will be supervised by the authors of the theor-
etical model through audio-record and the analyses of
the narratives.

SCM is an evidence-based intervention that reflects
“best general psychiatric treatment for BPD” and it’s
feasible for use by “generalist mental health clinicians”
with minimal additional training [45]. It was devel-
oped based on “expert consensus” about what general
practices work best for treating this condition. SCM is
the active comparator used in several study on BPD
psychotherapy showing to be effective across an array
of clinical outcomes [46]. SCM is tailored on BPD
symptomatology and employs a supportive approach
with case management and advocacy support. There is
an emphasis on psychoeducation, problem-solving, ex-
plicit safety planning, medication review and assertive
follow-up if appointments are missed. As the com-
parator, SCM treatment consists in 50-min one weekly
individual session and a problem solving group (90
min) that cover a period of about 6 months during the
year of the treatment.

Treatment retention was measured by the total num-
ber of weeks with at least one session and the number of
weeks from the first to the last session attended. Patients
were classified as having completed treatment if the time
between the first and last sessions was at least 12
months between the 1st and the last session. Dropouts
will be defined as those missing four consecutive ses-
sions with no ascertained reason.

Treatment adherence. MIT therapists will be super-
vised throughout the duration of treatments, and
treatment fidelity will be assessed using audiotaped
sessions. For each therapist, 2 entire sessions will be
recorded and evaluated by 2 senior therapists who de-
veloped the MIT, to ensure that the treatment is being
done in a rigorous, reproducible, and similar way. As
part of the assessment of fidelity, a treatment manual
will be developed (as describe above). After each ses-
sion, each MIT therapist will be required to fulfill a
checklist on MIT strategies and techniques in order to
monitor the fidelity. For SCM, bimonthly supervision
will be mandatory to monitor the case management.
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Therapists’ requirements
Psychotherapies will be delivered by 12 “expert therapists”,
with 4-year training in psychotherapy (psychodynamic- or
CBT-oriented), a minimum of 2 years of clinical experi-
ence and a minimum of 1 year of experience treating BPD
patients. More specifically, MIT therapists involved in the
project will have received an intensive training in MIT
(48 h), 4 years with Cognitive Behavioral are required. For
SCM therapists, a 16 h-training on SCM will be delivered,
no specific theoretical model will be required but expertise
in treating BPD.

In each arm, patients will be randomly assigned to
therapists within 2 weeks from the randomization.

Pharmacological treatment

In order to reduce the possible confounding effect of
pharmacotherapy, both on clinical and neuroimaging
measures, an adaptation of the APA Guidelines [1] will
be adopted to harmonize the prescriptions. Briefly, it
includes the following principles: 1) Treatment is
symptom specific, directed at particular behavioral di-
mensions; 2) Affective dysregulation and impulsivity/
aggression are risk factors for suicidal behavior, self-injury,
and are given high priority in selecting pharmacological
agents; 3) Medication targets both acute symptoms (e.g.,
anger treated with dopamine-blocking agents) and chronic
vulnerabilities (e.g., temperamental impulsivity treated
with serotonergic agents).

Symptoms to be targeted are divided in three groups:
Affective dysregulation symptoms, Impulsive behavioral
symptoms and Cognitive-perceptual symptoms and each
of this has specific recommendation.

Primary outcome

The primary outcome measure will be changes in emotion
regulation, measured by the Difficulties in Emotion Regula-
tion Scale (DERS) [36, 37]. This scale is a 36-item
self-report questionnaire comprising a total score and six
dimensions: (1) Non-acceptance of emotional responses (6
items); (2) Difficulties engaging in goal-directed behavior
(5 items); (3) Impulse control difficulties (6 items); (4) Lack
of emotional awareness (6 items); (5) Limited access to
emotion regulation strategies (8 items); (6) Lack of emo-
tional clarity (5 items). The scale showed good psychomet-
ric properties, in terms of internal consistency (Cronbach’s
alpha between 0.80 and 0.93), construct and predictive val-
idity and adequate test-retest reliability.

Secondary outcomes
A multidimensional evaluation with standardized tools
will assess secondary outcomes in several psycho-
logical domains.

Metacognition Assessment Interview (MAI) [33, 47, 48].
Metacognitive functions will be measured with the MAI a
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semi-structured clinical interview aimed to evaluate the
metacognitive abilities of patients. The interviewers ask
for a report of an emotionally meaningful experience or
life event occurred in the previous 6 months, in which the
subject and another person was involved. After the spon-
taneous report of the situation, interviewers asked a series
of specific questions designed to evaluate the four meta-
cognitive subfunctions (monitoring, integration, differenti-
ation, and decentration).

Symptoms Check-list 90 Revised (SCL-90-R) [49]. Gen-
eral psychopathology will be assessed with the SCL-90-R,
a 90 item self-report inventory aimed to measure the pres-
ence of psychological symptoms. The SCL-90-R assessed
nine symptom dimensions: (1) Somatization; (2) Obses-
sive—Compulsive; (3) Interpersonal Sensitivity; (4) Depres-
sion; (5) Anxiety; (6) Hostility; (7) Phobic Anxiety; (8)
Paranoid Ideation; and 9) Psychoticism. For the purpose
of our study, we will used the Global Severity Index (GSI),
which is the mean value of all of the items, and is consid-
ered a measure of global symptomatic distress.

Beck Depression Inventory II (BDI-II) [50]. Depressive
symptoms will be evaluated by the BDI-II, a 21-item
self-report questionnaire measuring the severity of de-
pressive symptoms in the past 2weeks with higher
scores correlating higher levels of depression.

State-Trait Anger Expression Inventory (STAXI) [51].
State and Trait anger will be assessed with STAXI-2, that
is a 57-item inventory which measures the intensity of
anger as an emotional state (State Anger) and the dispos-
ition to experience angry feelings as a personality trait
(Trait Anger). The instrument consists of six scales meas-
uring the intensity of anger and the disposition to experi-
ence angry feelings. Items consist of 4-point scales that
assess intensity of anger at a particular moment and the
frequency of anger experience, expression, and control.

Barratt Impulsiveness Scale (BIS) [52] is a questionnaire
aimed to evaluated impulsiveness. The BIS-11 identifies
three factors that express three different dimensions of
impulsivity: Motor impulsiveness, Impulsivity without
planning and Cognitive impulsivity and provides a general
index of the construct, as a total score. These scales have
shown a good reliability and validity with other measures
of the same dimension and the total score of the BIS-11 is
an internally consistent measure of impulsiveness.

Interpersonal functioning will be assessed by Inven-
tory of Interpersonal Problems (IIP) [53]. IIP is a 57
items self-report, evaluating different dimensions of
interpersonal features (interpersonal sensitivity, inter-
personal ambivalence, aggression, need for social ap-
proval, and lack of sociability).

Alexithymia will be measured by Toronto Alexithymia
Scale (TAS-20) [54], a self-report consisting of 20 items
rated on a 5-point Likert scale. TAS-20 provide a total
score and three subscales: Difficulties Identifying Feelings;
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Difficulties Describing Feelings; and Externally Oriented
Thinking, which refers to a specific tendency to focus on
superficial matters and to avoid emotional thinking
(Bagby, et al., 1994).

Childhood traumatic experiences will be evaluated by
the Childhood Trauma Questionnaire (CTQ) [55]. The
CTQ includes a 28-items that measures 5 types of mal-
treatment — emotional, physical, and sexual abuse, and
emotional and physical neglect.

The attachment experience will be assessed by the
Attachment Style Questionnaire (ASQ) [56] that is a
40-item survey that uses a 6-point Likert-type scale. The
ASQ yields five factor scores: one is a factor representing
secure attachment, the other four represent a particular
aspect of insecure attachment.

Data on demographics, suicide attempts, self-injury
and aggression episodes, hospitalizations, and pharmaco-
therapy will be collected.

At the baseline, the neuropsychological test battery
included measures used to assess nonverbal reasoning
(Raven’s Colored Progressive Matrices), verbal fluency
(phonemic and semantic), visuospatial capacity (Rey—Oster-
rieth Complex Figure Copy), and attention and executive
function (Trail Making Test, Wisconsin Card Sorting Test,
Stroop Test), memory (Story Recall, Rey—Osterrieth Com-
plex Figure Recall, Digit Span). All of the neuropsycho-
logical tests were administered and scored according to
standard procedures [57].

Furthermore, all participants completed the Interper-
sonal Reactivity Index (IRI) [58], the Reading the Mind in
the Eyes (RME) [59], the Facially expressed emotion label-
ing (FEEL) [60] and an experimental task to assess emo-
tional priming (Emotional Priming Paradigm, EPP) [61].

Additionally, we will collect blood samples at baseline
and at the different time of observation in order to explore
possible peripheral biomarkers of emotional dysregulation
and related to the limbic system, neuroplasticity, presence
of inflammation and stress response and to observe modi-
fications during treatment.

Neuroimaging protocol

Structural, functional and diffusion MRI following the
ADNI protocol [62] will be acquired in BPD patients
twice, at the baseline and after treatment, in order to as-
sess functional and structural brain changes after psy-
chotherapy. Healthy volunteers (N = 30) will be scanned
once for comparison of baseline data. Image acquisition will
be performed on a 3 Tesla scanner with a 64 Channels RF
HEAD COIL (Skyra Siemens, Erlangen, Germany) at the
Unit of Neuroradiology — Spedali Civili Hospital (Brescia,
Italy). In order to assess the cerebral patterns of activation
in response to emotional visual stimuli, during fMRI
scans (EPI sequence TR/TE 2000/30 ms, voxel size of
2.2 x 2.2 x3.5mm), participants will view unpleasant,
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neutral, and pleasant photographic pictures from the
IAPS [63]. In particular, the fMRI study paradigm will
be adapted from other studies [27, 64]. Briefly, a total
of 96 intermixed unpleasant, neutral, and pleasant
photographic images will be presented twice in a ran-
dom order for a total of 192 trials [27, 64]. Partici-
pants will be instructed to watch the picture and then
make a three-choice response (unpleasant, neutral,
and pleasant) with their dominant hand, basing on
the meaning for them personally. Lastly, in order to
check that participants have properly understood the
task, they will view the same 96 pictures immediately
following the scan and will evaluated them using the
Self-Assessment Manikin scale (9-point scale) [65].

Sample size

We consider as primary outcome the DERS score and
assume quite homogenous population in terms of DERS
scores among the recruitment centers. Previous studies
reported that the standard deviation (SD) of DERS was
20.7 in females and 18.8 in males [36]. Thus, we as-
sumed a SD of about 20 points. In addition, the correl-
ation between two evaluations (12 months apart) was
expected around 0.7 (indicating that about 50% of the
variance of the second measurement should be ex-
plained by the first measurement). We computed that
the SD of DERS changes will be about 15. Our hypoth-
esis is that MIT will decrease DERS more than SCM
and, more precisely, a difference between MIT and SCM
mean effect larger than 10 points will be considered clinic-
ally relevant. To recognize such difference as statistically
significant (at bilateral alpha level of 0.05) with an ad-
equate power (0.80), the total number of patients to be re-
cruited should be 60, raised up to 80 (40 MIT + 40 SCM),
considering an attrition rate around 20%.

Randomization
After baseline assessments, eligible participants will be
assigned to treatment arms using randomly generated
block randomization scheme within each center. Consid-
ering the trade-off between the clinical best practices
(e.g. The minimization of waiting list for patients) and
rigorous statistical-methodological procedures, block
size is fixed equal to 4. With this block size and the two
arms (named 0,1), there are 6 different ways -type of
blocks Bi- (as result of combination of 4 subjects into
2-element grouping) to allocate the patients: B1 [0011];
B2 [0101]; B3 [0110]; B4 [1010]; B5 [1001]; B6 [1100].
The 80 patients of the project will be randomly assigned
to the two arms by a random choice (with replacing) of 20
blocks among the six blocks above defined. For the
random choice, the ‘sample’ command of the statistical
software R was used (sample (1:6, 20, replace = T)). Ran-
dom allocation will be done by a statistician. Within 2
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weeks, the clinician in charge for clinical evaluation will
enrolled the patients and will communicate the experi-
mental arms.

Given the nature of the psychological treatment nei-
ther the therapists nor the participants can be blinded
for the delivered treatment.

Data management and storage

Data will be manually entered into a database. Data will
be stored at the study site following all the secure proce-
dures: demographical and clinical information will be
kept locked in dedicated spaces with limited public ac-
cess. After obtaining informed consent, each participants
will be associated with an alphanumeric unique code.
Both the database including demographical and clinical
information in an anonymous way and the file contain-
ing the name of the participants and their codes will be
stored on a secure server and they will be protected by
passwords. Only authorized research personnel will be
access to the database.

Statistical analyses

An evaluation of type of missing data will be performed
in order to detect any missing not-at-random outcome
data. A subsequent data-imputation technique (Bayesian
imputation) will be applied to obtain complete outcome
data. Descriptive statistics will be carried out with para-
metric and non-parametric tests accordingly to probability
data distribution. The analyses of correlation between
metacognitive profiles and specific clinical and morpho-
logical brain features (i.e. cortical thickness, regional vol-
umes) will be assessed by linear and/or generalized linear
models. For longitudinal analyses we will adopt the gener-
alized linear mixed model or generalized estimating equa-
tion (GEE) models based on the covariance structure of
the data. Lastly, to identify possible predictors of response,
we will adopt logistic regression models where clinical and
brain markers will be the covariates and the treatment
response will be the dichotomous outcome.

Neuroimaging analyses

Neuroimaging analyses will aim to 1. assess the structural
and functional correlates of BPD, 2. identify biological
markers as possible predictors of treatment response, and
3. assess the variations after psychotherapy in cortical and
subcortical functional activation in response to a stan-
dardized emotional material [63] (Lang et al. 2007) along
with structural and functional connectivity. Structural
measures will be assessed on MRI using both whole brain
cortical thickness analyisis and Region of interest (ROI)
analysis of the key subregions involved in emotion regula-
tion (e.g, amygdala). Functional measures will be assessed
on task fMRI through a voxel-wise and ROI-Analyses ana-
lysis of the fluctuations in the BOLD signal. Structural
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connectivity analysis will include the assessment of frac-
tional anisotropy, mean, axial and radial diffusivity in the
major white matter tracts. The analysis will be carried out
both with voxel-wise analysis and ROI approach restricted
to the tracts involved in emotion (e.g., limbic tracts).

Dissemination

Results of the study will be presented at international
scientific congresses and published in international sci-
entific journals.

Discussion

The relevance of the project is twofold. First, the popula-
tion included in the project represents a clinical priority
of mental health system for several reasons (high suicidal
risk, high direct and indirect costs, long-term impair-
ment and social dysfunctioning), moreover in Italy there
is a paucity of intervention specifically oriented to this
clinical group.

Secondly, our project’s contribution will be to test the
effectiveness of a psychotherapeutic approach and to
identify the clinical and neurobiological factors associ-
ated with response to the treatment. The inclusion of a
multidisciplinary study protocol will allow to study BPD
considering different features that can affect the treat-
ment response and their reciprocal relationships.

The RCT CLIMAMITHE will contribute to deepen
this topic, studying in particular the change in emotion
dysregulation comparing the two treatments and the re-
lation between these and changes in neurobiological as-
pects. The rationale to include emotional dysregulation
as primary outcome is manifold. From a clinical point of
view, emotional dysregulation is one of the core dimen-
sions of BPD and the relationship between emotion
regulation capacities and metacognitive abilities has not
been yet clearly addressed. In the definition proposed by
Gratz and Roemer [36], emotion regulation includes also
metacognitive aspects (awareness and understanding of
emotions, the ability to control impulsive behaviors and to
behave flexibly in accordance with desired goals when ex-
periencing negative emotions). We will investigated the
relationship between emotion regulation, metacognitive
abilities and other BPD features. From a methodological
point of view, DERS has demonstrated good psychometric
properties, in terms of internal consistency, test-retest reli-
ability and validity [36, 37]. Lastly, DERS has been previ-
ously used to measure clinical and neurobiological change
after DBT [27].

The use of the same behavioral task during fMRI used
in other study will let the results to be comparable and
this could diminish the variabilities of th