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Protocol Title: Version Date:
Psychological Mindedness as a Predictor of 09/29/2020
Cognitive Behavior Therapy Outcome
(formerly #5768)
Protocol Number:
6806R

Clinic:
First Approval: Depression Evaluation Service
09/10/2013
Expiration Date:
09/08/2021
Contact Principal Investigator: Co-Investigator(s):
Ronit Kishon, PHD Jurgen Kayser, PHD
Email: kishonr@nyspi.columbia.edu Maren Westphal, PHD
Telephone: 646 774 8030

Research Chief:

B. Timothy Walsh, MD

Cover Sheet

Choose ONE option from the following that is applicable to your study

If you are creating a new protocol, select "I am submitting a new protocol." As 5 Year Renewals are no
longer required, this option remains for historical purposes.

I am submitting an annual continuation without modifications

Division & Personnel
Division

What Area Group does the PI belong to?

What Division/Department does the PI belong to?

Clinical Therapeutics

Within the division/department, what Center or group are you affiliated with, if any?
Depression Evaluation Services

Unaffiliated Personnel

List investigators, if any, who will be participating in this protocol but are not affiliated with New York

Page 1 of 22



Protocol Summary Form
NEw YORK | New York State 6306R

T - - -
oy, | Psychiatric Institute Kishon. Ronit
INSTITUTIONAL REVIEW BOARD i

State Psychiatric Institute or Columbia University. Provide: Full Name, Degrees and Affiliation.
None

Application for Continuation of Research

Status

Current Status of Study:
Subject enrollment is ongoing.

Summary of Experiences to Date

Please provide a summary of scientific progress of the study and the experience of research participants, to
date. This requirement is designed to allow for the investigator and the IRB to reassess the study’s risks and
benefits in terms of developments in the field, changing practice patterns, and new IRB policies and
procedures.

We transitioned from a pilot study to an R21 funded grant by NIMH. All changes were made in the PSF and
were approved by the IRB in former months this year.

Funding

Have there been any changes in funding status since the prior approval?

No

Have the principal investigator and other investigators made all required disclosures of financial interest in
the study sponsor/product?

Yes

Summary

Have there been any study findings, recent literature, or untoward events occuring here or at other sites in
the past year which might affect the analysis of the safety, risks or benefits of study participation?

No

Have there been any serious adverse events (serious and/or unanticipated problems involving risks to
subjects or others at this site which occured in the past year)?

Yes

Please describe them and indicate resultant protocol modifications made.

The patient entered our study on 2/24/20 for 12 sessions of CBT for depression. On 3/16/2020 (session 4),
we needed to move into virtual sessions due too COVID -19. The patient was very motivated in sessions
and continued to use the CBT skills between the sessions. On 4/2/2020, our evaluator called her to
administer the Hamilton Rating Scale for Depression. We administer this scale at baseline and every three
weeks to assess depressive symptoms. The patient seemed on the phone in a fragile state. She was very
weepy and distressed. The evaluator asked her about any suicidal ideation, and the patient said she was very
hopeless and would like to end her life but has no plans and no intention to act on it. The evaluator asked if
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there was someone at home with the patient, and indeed the father was at home. The evaluator called the
study's PI, Dr. Ronit Kishon, who immediately called the patient. The patient admitted to smoking pot in the
last few days. She reported passive suicidal ideation with no plan or intent but feeling hopeless about the
future. Dr. Kishon advised her not to self-medicate or smoke since it was not safe for her mental wellbeing.
Dr. Kishon followed up that night and got verbal permission from the patient to speak to both parents of the
patient. Both parents expressed concern and showed interest in enrolling the patient in a residential program
in AZ that focuses on medication, treatment, and reintegration in daily life. Dr. Kishon advised the first
immediate step is to see a psychiatrist for medications, as recommended by the study protocol. Dr. Kishon
recommended Dr. Jeff Miller, who has a private practice and could see her the next day. The patient was
scheduled to meet Dr. Miller and was treated with medications. She reported feeling better with no suicidal
ideation. She continued to be in the study, and on 4/6/20, she met a study therapist for CBT session #7
virtually. She denied any suicidal thoughts. However, at 4/7, she became very hopeless, and in a
conversation with Dr. Kishon, she said she has suicidal thoughts but will not act on them. Dr. Kishon spoke
with the patient, her parents, and Dr. Miller regarding a treatment plan that would be more rigorous than
what the study can offer. There were two options: the Columbia day program at Columbia University
Psychiatry or Meadows trauma and addiction treatment at AZ, which a private inpatient treatment. The
patient and her family decided she will attend the Meadows treatment at AZ. Dr. Kishon was in daily
contact with the patient until 4/14, when she flew with her brother, who escorted her to AZ. She was
admitted to the program. Therefore, the patient terminated our study on 4/14/20. Dr. Kishon contacted the
patient's father a few days later, and he said she seemed very satisfied with the program.

An SAE was sent to the IRB and Cynthia Desmond. We made all needed adjustments in PSF on how to
handle similar situations virtually.

Have all study staff with a significant role in the design or implementation of the human subject components
of this study received required training in human research subject protections?

Yes

Is the study covered by a certificate of confidentiality?

No

Overall Progress

Approved sample size

180

Total number of participants enrolled to date

109

Number of participants who have completed the study to date

107

Have there been any significant deviations from the anticipated study recruitment, retention or completion
estimates?

No

Comments / additional information
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Sample Demographics

Specity population

adults with MDD

Total number of participants enrolled from this population to date
110

Gender, Racial and Ethnic Breakdown

White Black Asian  American

(not (not Hispani or Indian/Alaska Othe Tota
Adults .. . . ) .

Hispanic Hispanic ¢ Pacific n r 1

origin origin) Islander Native
eFemal 51 2 5 4 0 2 64
Male 29 6 5 5 0 0 45
Total 80 8 10 9 0 2 109

Summary of Current Year's Enrollment and Drop-out

Number of participants who signed consent in the past year

4

Number of participants currently enrolled

0

Did the investigator withdraw participants from the study?

No

Did participants decide to discontinue study involvement?

Yes

Circumstances of discontinuation:

On 3/16/2020, we needed to move into virtual CBT sessions due to COVID-19. The patient did two virtual
sessions but then decided can't have enough privacy when her husband and three children are at home. We
helped her think it through and advised her to ask the husband if he can spend some time with the children
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during the session in a remote room in the house. However, the patient did not feel comfortable with all this.
It was impossible during COVID to give her a referral to a place that sees patients in person. We did suggest
to refer her to a psychiatrist and receive medication for her symptoms. She refused. She had on 3/24 her 4th

and last session.

Procedures

To create the protocol summary form, first indicate if this research will include any of the following
procedures

v/ Psychiatric Assessment

v" Neuropsychological Evaluation

v/ Psychotherapy Trial

v/ Audio or Videotaping

v/ Internet-based Data Collection or Transmission

Population

Indicate which of the following populations will be included in this research
v/ Pregnant Woman

v Adults

v/ Adults over 50

Research Support/Funding

Will an existing internal account be used to support the project?

No

Is the project externally funded or is external funding planned?

Yes

Select the number of external sources of funding that will be applicable to this study

Funding Source #1

Is the PI of the grant/contract the same as the PI of the IRB protocol?
Yes

Select one of the following

The grant/contract is currently funded

Source of Funding

Federal

Institute/Agency

NIMH
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Grant Name

R21

Grant Number

IR21IMH121915 - 01A1

Select one of the following

Single Site

Business Office

RFMH

Does the grant/contract involve a subcontract?
No

Study Location

Indicate if the research is/will be conducted at any of the following

v' NYSPI

This protocol describes research conducted by the PI at other facilities/locations
No

Lay Summary of Proposed Research

Lay Summary of Proposed Research

Psychological Mindedness (PM) is viewed as the ability and motivation to achieve a psychological
understanding of the self. A person is considered to be psychologically minded if she or he can access their
feelings, is willing to try and understand oneself and others, and has an interest in the meaning and
motivation of his or her own and others’ behavior. Historically, interest in PM grew out of attempts to
identify patients best suited for psychoanalytically oriented psychotherapy. There has been limited attention
regarding its potential impact on other therapeutic approaches. In recent years different theorists (Conte,
Ratto, and Karusa, 1996; Grant, 2001) have noted that PM may have particular relevance for cognitive
behavioral therapy (CBT) because PM includes self-monitoring and self-evaluation of one’s cognitions,
emotions, and behaviors which are central to the successful practice of CBT. This study aims to see if PM is
a component in the mechanism of change that is activated in CBT treatment for depression. As such, it may
be related to change of symptoms during CBT, and at post-treatment. Mindfulness is another construct of
self-awareness that is related to PM and yet distinct. We are studying to see its role in CBT for depression,
and its relationship with PM. We will be administrating a few self-report measures of PM that have been
used in other studies. We will also begin validating a structured interview of PM that we created in our
lab. We also measure other concepts found to be related to PM and mindfulness, rumination, alexithymia,
and self-compassion.

Our studies and those of other researchers have found evidence that pretreatment resting EEG,
event-related brain potentials (ERPs), and performance on neurocognitive tests show promise of
being predictors of subsequent clinical response to antidepressants or CBT. However, the extent to
which these tests predict response to specific treatments for depression or the mechanisms underlying
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successful response to CBT is not known. We propose to test depressed patients before they begin a
treatment study as well as after treatment (pre-post design) to confirm the value of resting EEG,
ERPs, dichotic listening, and neuropsychological tests for predicting treatment response in MDD.
Patients will be randomized between 12 sessions of CBT and a control condition of non-specific supportive
therapy for 12 weeks so to match the experimental condition of CBT with respect to receiving support by a
professional, creating an alliance with therapist, length of sessions, and duration of treatment.

Background, Significance and Rationale

Background, Significance and Rationale

Depression is one of the most common psychiatric conditions in the United States. It is a chronic and
disabling disorder associated with substantial impairment, decreased quality of life, and psychiatric
comorbidity. The two standard treatments for depression are pharmacotherapy and cognitive behavior
therapy (CBT). Both treatment modalities are similar in that they are only moderately effective, with a large
proportion of patients remaining symptomatic after the initial intervention. Possibly the primary reason for
the substantial individual differences in treatment responsiveness is heterogeneity within current psychiatric
disease categories, which are present at all levels (i.e.genetic, neurobiological, and psychological levels)
(Hollon et al., 2006). In the present study, we measure the changes in self-awareness and specific
biomarkers through 12 weeks of CBT for depression and a control condition of 12 weeks of
psychoeducation for depression. Psychological mindedness (PM), an aspect of self-awareness, has long
been considered to be an essential psychological mediator for therapy outcome. Through the history of
clinical psychology, PM was mostly used intuitively by clinicians to evaluate the psychotherapy process,
and more specifically, in predicting a patient’s ability and motivation in psychotherapy (Farber & Golden,
1977). However, most definitions and measures of PM have approached the task from a psychodynamic
perspective, thus limiting the use of this construct by clinicians and researchers from evidence-based
psychological perspectives, such as CBT (Grant 2001). Two measures presently being used in studies, the
Psychological Mindedness Scale (PMS) (Conte, Ratto, & Karasu 1996), and the more recent measure,
Balanced Index of Psychological Mindedness (BIPM) (Nykli¢ek & Denollet, 2009), have shown some
predictive value in different studies of treatment in mentally ill patients. They have not though been
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thoroughly investigated as predictors in evidence-based psychotherapies such as CBT for depression. A
third measure, the Self-Reflection Index Scale (SRIS; Grant, Franklin, & Langfirm) is an evolved form of
the Private Self- Consciousness Scale (PrSCS; Fenigstein, Scheier, & Buss, 1975) which is another method
to assess PM, and also recommended in RDoC as a measure of self- knowledge. SRIS is compromised of
two separate factors labeled Self-Reflection (SRIS-SR) and Insight (SRIS-IN) which are parts of self-
awareness but differently correlate with depression: in studies, the SRIS-SR correlated positively with
anxiety and stress, but not with depression and alexithymia. The SRISIN was negatively correlated with
depression, anxiety, stress, and alexithymia, and positively correlated with cognitive flexibility and self-
regulation (Grant at el. 2002). In addition to PM we examine other concepts that relate to self-awareness so
to capture the whole spectrum of one's ability and will to observe oneself. Mindfulness has been found to
relate to the construct of PM in a nonclinical sample (Beitel, Ferrer, & Cecero, 2005), yet no study has
examined its relationship with PM in a clinical sample despite a growing body of research supporting the
role of mindfulness in facilitating clinical improvement in CBT. We measure facets of mindfulness that are
particularly relevant to PM and examine their interactions and relative contribution to predicting CBT
outcomes in depressed patients. We added a rumination measure because it is a core process in the
development and maintenance of depression. Consistent with research indicating a distinction between
rumination as a maladaptive form of self-attentiveness, and reflection as an adaptive intellectual form of
self-attentiveness thought to underlie PM (Trapnell & Campbell, 1999), we examine the added value of the
level of rumination in predicting CBT outcome and its longitudinal relationship with PM through the CBT.
Another important construct that has been lately related to different forms of self-awareness and self-
observation is self-compassion (Neff, 2003). This is a third construct that may be important for
understanding the proposed relationship between increases in PM and symptomatic improvement in
depression throughout treatment. There is increasing evidence that self-compassion is a robust predictor of
lower psychopathology (for reviews, see Barnard & Curry, 2011; MacBeth & Gumley, 2012). A recent
controlled treatment study suggests that self-compassion is a particularly salutary form of emotion
regulation in individuals with high levels of depressed mood (Diedrich, Grant, Hofmann, Hiller, &Berking,
2014). To our knowledge, no published research has yet examined the relation between PM and self-
compassion. Individuals high in PM may be more likely to develop greater self-compassion throughout
CBT treatment as PM taps qualities that may be essential to developing self-compassion. We examine
potential interaction effects for self-compassion and PM in the prediction of depression levels pre and post
CBT treatment, for example, PM-related symptomatic improvement in depression may be more pronounced
for individuals scoring high in self-compassion. Studies have found evidence that pre-treatment resting
EEG, event-related brain potentials (ERPs), and performance on neurocognitive tests show promise of being
predictors of subsequent clinical response to antidepressants or CBT (Bruder, Kayser, & Tenke, 2012).
However, the extent to which these tests predict response to specific treatments for depression or the
mechanisms underlying successful response to CBT are not known. We propose to test depressed patients,
under Dr. Kayser's protocol (#6559) before they begin a treatment study, both in the CBT condition and
control condition, as well as after treatment (pre-post design) to confirm the value of resting EEG, ERPs,
dichotic listening, and neuropsychological tests for predicting treatment response in MDD. Patients are
retested after the successful completion of CBT, which will take 12 weeks and at the end of
psychoeducation treatment (12 weeks). The development of biomarkers for predicting treatment response
would be important for personalizing treatment in depression (i.e., determining who will and who will not
respond to CBT).

Page 8 of 22



Protocol Summary Form
NEW YORK | New York State 6306R

T - - -
oy, | Psychiatric Institute Kishon. Ronit
INSTITUTIONAL REVIEW BOARD i

Specific Aims and Hypotheses

Specific Aims and Hypotheses

Study aims: (1) to examine whether pre-treatment PM scores predict the reduction of depressive symptoms
at the end of treatments, (2) to determine whether an increase in PM during therapy is associated with a
decrease in symptom levels during 12 weeks in both treatments (3) to examine the relationship between PM
and conceptually related and distinct concepts: self-reflection, insight, rumination, mindfulness, and self-
compassion, and if and how they are related to a reduction of symptoms in CBT and in the control
condition, (4) to obtain neurocognitive and electrophysiologic (EEG and ERP) measures so as to further
evaluate hypotheses that depressive disorders involve abnormalities of frontal and temporoparietal function
(Dr. Jirgen Kayser's protocol (#6559); (5) to evaluate the prediction that treatment with CBT will result in
acute and chronic changes in neurocognitive, EEG and ERP measures; (6) measures of left hemisphere
processing will be predictive of clinical response to cognitive behavioral therapy; (7) to evaluate any
interactions between psychological measures and brain variables in predicting change in symptoms during
treatments.

Description of Subject Population

Sample #1

Specity subject population

Adults who suffer from depression

Number of completers required to accomplish study aims

130

Projected number of subjects who will be enrolled to obtain required number of completers
150

Age range of subject population

18 to 70

Gender, Racial and Ethnic Breakdown

Gender breakdown: 60% Female/40% Male
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Ethnicity breakdown: The composition of the sample is likely to be 10% non-Hispanic African American,
30% Hispanic/Latino, 5% other minority, and 55% non-Hispanic white.

Description of subject population
This pilot study will enroll 150 subjects between the ages of 18 and 70 with primary DSM-V-TR diagnosis
of major depression.

Recruitment Procedures

Describe settings where recruitment will occur

Recruitment will occur via referral from other mental health care professionals and physicians, and via self-
referral prompted by advertising.

How and by whom will subjects be approached and/or recruited?

A DES research assistant will conduct a 20-minute telephone screening interview, performed under the
DES'#6669R to determine likely diagnostic suitability. It includes subject's name, address, demographic
information, source of referral, presenting problem, psychiatric history, past treatment, social history, family
history, medical history, mental status, provisional diagnosis, and disposition. Potentially eligible
participants will be invited to the DES Clinic at NYSPI for a psychiatric intake evaluation and structured
clinical interview, which will be performed under the DES’s Consent # 6669R. Informed consent will be
obtained prior to any procedure after a subject has been found qualified both medically and diagnostically to
participate. A full explanation of all research procedures, risks, benefits, and rights of the subject will be
given before proceeding. Recruitment to this protocol will be restricted to those who enroll in protocol
#6559. Participansts in this study will need need to have EEG measures (#6559) before 12 sessions of
CBT and control group, and at the end of of the 12 weeks.

How will the study be advertised/publicized?

Online advertisements will be placed on websites that may include RecruitMe (recruit.cumc.columbia.edu,
a CU research site aimed at aiding recruitment of study participant), Craigslist, in sections including
volunteers, gigs, and jobs, Google AdWords, Facebook, Research Match, and others. We will advertise this
study to Columbia-affiliated clinicians on the Columbia University PsychoPharmacology (CUPP) list-serve.
We will approve through the IRB any future advertisement material.

Do you have ads/recruitment material requiring review at this time?
Yes

Does this study involve a clinical trial?

Yes

Please provide the NCT Registration Number
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NCTO01868711,

Concurrent Research Studies

Will subjects in this study participate in or be recruited from other studies?
Yes

Describe concurrent research involvement

Patients recruited for current protocol will also participate in protocol # 6559R.

Inclusion/Exclusion Criteria

Name the subject group/sub sample

Depressed adults

Create or insert table to describe the inclusion criteria and methods to ascertain them
Males or females between ages 18-70 (inclusive)  Screening interview

Primary diagnosis of Major Depression SCID and clinical review
Beck Depression Inventory BDI >13 BDI
Hamilton Rating Scale for Depression HRSD > 14

No psychotropic medication or over the counter
antidepressant for at least one month prior to recruitment

and three months for fluoxetine. Clinical interview
Ability to give inform consent Interview, the capacity to consent
Fluent in English Intake interview Self-Report

Create or insert table to describe the exclusion criteria and methods to ascertain them
Disorder or organic mental disease Clinical interview

DSM-V substance abuse or dependence within 6 months (except nicotine or
caffeine). Toxicology, screen, intake

Currently taking psychotropic medication. Clinical interview
Currently receiving another type of psychotherapy  Clinical interview

or any other therapeutic intervention.

Participants who have used any of the psychedelic drugs
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(Ketamine, Psilocybin, LSD, MDMA)
for the current episode of depression. Clinical interview

Waiver of Consent/Authorization

Indicate if you are requesting any of the following consent waivers

Waiver of consent for use of records that include protected health information (a HIPAA waiver of
Authorization)

No

Waiver or alteration of consent

No

Waiver of documentation of consent

No

Waiver of parental consent

No

Consent Procedures

Is eligibility screening for this study conducted under a different IRB protocol?
Yes

Indicate NYSPI IRB #

6669R

Describe Study Consent Procedures

Consent procedures are the following:

When subjects that are eligible for the study, he or she will be scheduled to meet Dr. Kishon via Webex
(HIPAA-compliant teleconference) before signing a study consent form. A copy of the consent form will
be provided to the participant, before consent is obtained, via encrypted email. Subjects will be accessible to
an electronic consent form via REDCap and will join a HIPAA-compliant teleconference with Dr. Kishon to
discuss consent. Afterward, they will digitally sign the consent form with the e-signature function in
REDCap.

Indicate which of the following are employed as a part of screening or main study consent procedures
v/ Consent Form

Persons designated to discuss and document consent
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Select the names of persons designated to obtain consent/assent
Kayser, Jurgen, PHD

Kishon Ph.D., Ronit

Type in the name(s) not found in the above list

Study Procedures

Describe the procedures required for this study

Baseline visits

Subjects will be briefed on the newly-implemented COVID-19 safety protocol to reassure them
precautions are being taken. This protocol is based on NYSPI COVID19 Amendment guidelines for
research April.20 and NYSPI Remote communication guidelines for clinical care and research
3.30.20). In the current study, all procedures will be done remotely.

Subjects who sign the DES screening consent will be contacted within two weeks after the screening call;
they received the diagnoses of major depressive disorder. The DES psychiatrist will approve their medical
tests. An evaluator will rate the HRSD-17, CGI-Severity, and Beck Depression Inventory. If still eligible,
subjects will be presented with the study consent form via REDCap and have their questions answered by
Dr. Kishon via Webex. Once they signed the study consent form via REDCap, subjects will complete a
battery of self-report measures in REDCap. Patients will also take part in EEG and cognitive tests
administered under Jurgen Kayser's protocol #6559R. The patients will be randomized to the
experimental condition of 12 sessions of CBT for depression and 12 sessions of control condition of
nonspecific supportive treatment. CBT and supportive therapy provided by Ph.D. student psychologists who
are screened and interviewed by Dr. Kishon and approved and credentialed by Dr. Laura Mufson. All
sessions will be administered via Webex. Dr. Kishon will supervise all therapists every week via Webex.
All CBT sessions will be audiotaped unless the subject does not consent. The audio recording will not
include the subject’s full name and will be reviewed by Dr. Kishon, who will evaluate the treatments
provided by therapists in this study. The audio recordings will be kept for no more than ten years, after
which they will be destroyed.

If the patient withdraws his or her consent, audio recordings can be destroyed during or after the procedure.
The patient reserves the right to withdraw this consent at any time before or during the audiotaping. Ph.D.
students in psychology supervised by Dr. Kishon will provide nonspecific treatment. Sessions in the control
group will be audio recorded

CBT Treatment Protocol

CBT protocol represents incorporation and integration from several sources. These include (a) prior
experience of the therapist with the treatment of depression and (b) published cognitive therapy (CBT)
manual published by Emery (2000). The present protocol encourages therapist flexibility in approach, yet
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during the treatment, specific tools and methods of coping with depression are given to each subject. The
subject will learn to use the following basic cognitive-behavioral techniques for the treatment of depression:
constructing an ‘Action Schedule’, setting goals, doing ‘behavioral experiments,” and creating a Distorted
Thought Record (DTR). The patient is expected to experiment with the tools between sessions.

A nonspecific treatment control condition

Therapists will provide 12 sessions of support focused on the three facilitative conditions (warmth, genuine,
and empathy). They will provide support and will assess the patients for levels of depression and suicidality
in each session. Approved DES evaluators will administer to all patients in both groups the Hamilton Rating
Scale for Depression (HRSD-17) via Webex, and the CGI Severity and Improvement Scales at baseline via
REDCap. The HRSD-17 will be administered every three weeks and at post-treatment via Webex. The
CGI will be filled every week and at posttreatment. If there is no improvement in depressive symptoms at
week 6, the study PI will conduct an informal interview in which she will discuss with the participant
alternative treatments. The discussion will be documented in the participant’s chart.

Post-Treatment Assessment Visit

Post-treatment assessment visits will occur within 12 days of the subject’s last therapy session. All baseline
rating scales will be administered (HRSD-17, CGI) via Webex and REDCap, as well as all self-report
measures (BDI-II, Work and Social Adjustment, TAS-20, PM, BIPM, SRIS, Treatment Credibility and The
Expectancy of Improvement Scale, Reasons for Living, Ruminative Response Scale (RRS), The Mindful
Attention Awareness Attention Scale(MAAS), Five-Facet Mindfulness Questionnaire (FFMQ), and Self-
Compassion Scale (SCS) via REDCap. The SCIP -M will be done via Webex. Patients will also take part
in EEG and cognitive tests administered under Jurgen Kayser's protocol #6559R. If a patient terminates
before completing the entire 12-session protocol, in each of the groups, this visit will be conducted as close
as possible to the last session. Study participants who do not remit (end treatment HDRS-17 > 7, BDI-II>13)
at the end of the trial will be offered a referral for psychotherapy or medications per subject's preference, or
if in the control group will be offered CBT based on the availability of therapists.

I attest to follow the COVID-19 Safety Guidelines for Columbia Psychiatry and
NYSPI Re-Entry outlined in the NYSPI Director’s June 1st memo, which includes but
are not limited to:

* Infection Control/PPE — Guidelines

* Research participants will only come on-site if absolutely necessary for the study
procedures.

* No volunteers/externs on-site during Stage 1.

* Clinical research teams will screen their participants for COVID symptoms (night
before and day of the onsite visit, documenting this in the chart), and escort them in and
out of the building.

* COVID/COVID-like symptoms in participants will be reported to the IRB via
PRISM as an SAE.
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You can upload charts or diagrams if any

Criteria for Early Discontinuation

Criteria for Early Discontinuation

Criteria for Early Discontinuation

The subject will be withdrawn and prematurely terminated from the study under any of the following
circumstances:

1. The subject requests to withdraw from the study.

2. The subject exhibits a clear-cut worsening of anxiety or mood symptoms, e.g., subject whose CGI
Improvement score rating increases to 6 (much worse) or 7 (very much worse).

3. The subject reports suicidal ideation of sufficient concern to require hospitalization. Visit the emergency
room without admission will be judged on a case-by-case basis erring on the side of ending study
participation.

4. The appearance of a new or undercurrent illness that prevents the patient from complying with the
protocol.

5. The subject has missed four sessions or is not responding to repeated attempts to contact him or her.
Careful medical and psychiatric screening would be conducted to identify patients with risk for potential
adverse events if they were to participate in the study treatments. As examples, patients for whom suicide is
considered a significant risk will be excluded from all study participation, and subjects with uncontrolled
mental impairment.

Any patient who evidences significant clinical deterioration, such as unusually high levels of distress or
suicidality at significant risk during the treatments will be removed from the study and treated with
alternative and appropriate clinical care at the DES until referred to another treatment. Signs of deterioration
will be monitored weekly by the protocol therapist and PI of the study. At each visit during the 12 weeks of
the treatments, the clinician will monitor, via clinical interview and various assessment measures for signs
of increased severity of depression or the emergence of a major depressive episode. If in the judgment of the
clinician and the PI removal of a participant from the study is indicated due to increased severity of
depression, the patient will be removed and treated by the study PI (Ronit Kishon) until appropriate referrals
will set in place. The threshold for mandatory removal from the study is a CGI Global Improvement score
of 6 or 7 (worse to very much worse). Such ratings at any evaluation would prompt premature termination.
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However, clinicians and patients can end the study at any time; i.e. a CGI-GI score > 6 is not required to
remove a patient from the study.

Assessment Instruments

Create a table or give a brief description of the instruments that will be used for assessment
Screening Visit:

Structured Clinical Interview for DSM-V (SCID-V) (2 hours) lowa Personality Disorder Screen (7
minutes)

Global Impressions Index: Severity Scale (CGI) (5 minutes)

Total time = 2 hours 12 minutes

Baseline Visit

HAM-D (15 minutes)

CGI - Severity (1 minute)

Beck Depression Inventory-II (BDI-II) (5 minutes)

Twenty Item Toronto Alexithymia Scale (TAS-20) (5 minutes) Work and Social Adjustment Scale (5
minutes)

Reasons for Living Scale (5 minutes)

Psychological Mindedness Scale (PM Scale) (5 minutes)

The Balanced Index of Psychological Mindedness (5 minutes)

The Self Reflection and Insight Scale (5 minutes)

The Ruminative Response Scale (RRS) (5 minutes)

The Mindful Attention Awareness Scale (MAAS) (5 minutes) Five Facet Mindfulness Questionnaire
(FFMQ) (5 minutes) Self Compassion Scale (SCS) (5 minutes)

Self Compassion Scale (SCS) (5 minutes)

Structured Clinical Interview for Psychological Mindedness (SCIP-M). (45 min)
Parental socioeconomic status (SES) (15 min)

Emotional Regulations Questionnaire (ERQ) (15 min)

Brunel Lifestyle Physical Activity Questionnaire (10 min)

The Pittsburgh Sleep Quality Index (10 min)

Social Adjustment Scale (10 min)

EEG and cognitive tests administered under Jurgen Kayser's protocol #6559R (2.5 hrs).

Total time = 4 hours and 30 minutes
During-Session Process Measures (week 2, 6, 12)

Treatment credibility and Expectancy of Improvement Scale (3 minutes)
The Working Alliance Inventory (7 minutes)

Page 16 of 22



Protocol Summary Form
NEW YORK | New York State 6306R

T - - -
oy, | Psychiatric Institute Kishon. Ronit
INSTITUTIONAL REVIEW BOARD i

Total time =10 minutes

Evaluation of depressive symptoms every 3 weeks:
HAM-D (10 minutes)

Mid and Post-treatment Assessments (week 6, 12)

HAM-D (10 minutes) CGI - Severity (2 minutes)

Beck Depression Inventory-II (BDI-II) (5 minutes)

Twenty Item Toronto Alexithymia Scale (TAS-20) (5 minutes)

Work and Social Adjustment Scale (5 minutes)

Reasons for Living Scale (5 minutes)

Psychological Mindedness Scale (PM Scale) (5 minutes)

The Balanced Index of Psychological Mindedness (5 minutes) The Self-reflection and Insight Scale (5
minutes)

The Ruminative Response Scale (RRS) (5 minutes)

The Mindful Attention Awareness Scale (MAAS) (5 minutes) Five Facet Mindfulness Questionnaire
(FFMQ) (5 minutes)

Self-Compassion Scale (5 minutes)

Structured Clinical Interview for Psychological Mindedness (SCIP-M). (45 min)

Parental socioeconomic status (SES) (15 min)

Emotional Regulations Questionnaire (ERQ) (15 min)

Brunel Lifestyle Physical Activity Questionnaire (10 min)

The Pittsburgh Sleep Quality Index (10 min)

Social Adjustment Scale (10 min)

EEG and cognitive tests administered under Jurgen Kayser's protocol #6559R (2.5 hrs).

Total time = 4 hour 30 minutes

Please attach copies, unless standard instruments are used

Research Related Delay to Treatment

Will research procedures result in a delay to treatment?

No

Treatment to be provided at the end of the study

At the end of study participation, non-remitters will be offered appropriate referrals as clinically indicated.
They will discuss it with their therapist, and after the end of sessions will continue to meet Dr. Kishon as
needed, until an appropriate referral will put in place.

Remitters will discuss potential referrals with the therapist in the last 3 weeks of treatment. During this
period, and at the end of treatment, Dr. Kishon will be available to meet with the patient to consult on

the nature of the referral. After the subject concludes where to be referred, the project coordinator of the
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study will provide a list of referrals to the patient and will remain in contact so as to follow how the patient
integrates with the new treatment place.

Clinical Treatment Alternatives

Clinical treatment alternatives

CBT is an accepted and empirically supported form of treatment for depression, and thus is not considered
experimental. Non-specific supportive treatment was also found to be effective for depression through in
smaller percentages than CBT. Subjects may want to be medicated for their depression in which case they
will appropriately be referred to during the screening/evaluation process.

Risks/Discomforts/Inconveniences

Risks that could be encountered during the study period

Assessment procedure: Subjects could develop mild to moderate emotional discomfort or frustration
associated with psychiatric interviewing, or filling out questionnaires. Only experienced clinicians will
administer these interviews; they are well trained and experienced in recognizing and dealing with
emotional discomfort. Also, subjects will be informed that they can end the meeting at any time, or skip
uncomfortable questions. Unless such skipped questions prevent a diagnosis or other clinical issues from
being adequately assessed, the subject will remain study eligible. Subjects’ mood symptoms may also
worsen during treatment. See procedures for minimizing risk in the next section.

CBT and nonspecific supportive treatments: Subjects may exhibit subjective distress during CBT or
supportive treatment, which, if it occurs, is likely to be mild and transient. We will closely monitor
reactions and address them therapeutically. In the unlikely event that a subject manifests unusually high
levels of distress, the PI will withdraw him or her from the study and provide the necessary support until a
referral will be in place.

Describe procedures for minimizing risks

Careful medical and psychiatric screening will be conducted to identify subjects with elevated risk for
potential adverse effects. As examples, participants for whom suicide is considered a significant risk will be
excluded from the study.

Any subject who evidences significant clinical deterioration, such as unusually high level of distress or
suicidality at significant risk during CBT or supportive treatment, will be removed from the study and
treated with alternative and appropriate clinical care at the DES until referral plan is set in place. Signs of
deterioration will be monitored weekly by the protocol therapist, study PI, and a psychiatrist at the DES as
needed. At each visit during the 12 weeks of CBT and control group, the treating clinician will monitor,
via clinical interview and various assessment measures for signs of increased severity of depression. If in
the judgment of the clinician and the PI, removal of a participant from the study is indicated due to
increased severity of depression, the patient will be removed and treated until the referral is in place, or
clinically indicated. The threshold for mandatory removal from the study is a CGI Global Improvement
score of 6 or 7 (worse to very much worse). Such ratings at any evaluation would prompt premature
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termination. However, clinicians and subjects can end the study at any time; i.e., a CGI-GI score > 6 is not
required to remove a subject from the study.

Precautionary measures will be taken to prevent the transmission of COVID-19 in experimental
processes. The changes we proposed in the amendment section will minimize the subjects' infection
risk for COVID-19. We are minimizing risks of in person visits by conducting 12 virtual CBT sessions
and 12 virtual control group therapy sessions. All self-report measures and interviews measures will
be done remotely.

Methods to Protect Confidentiality

Describe methods to protect confidentiality

All collected data will be kept confidential and used for research purposes only. Patient charts and hard copy
data will be held in locked file cabinets and identifiable only by number and a naming code of initials.
Access to research records is restricted to research staff and regulatory authorities. No research participant’s
identifying data will be published. All electronic records will be kept confidential to the extent permitted by
law. Participant’s names and other personal identifying information will be stored in an electronically secure
database at the New York State Psychiatric Institute on a registered password-protected computer. The
information may be accessed only by the PI and the research coordinator. The study Data Manager will
manage a data file on SPSS that has all study data without identifying information. Patients’ names will not
be entered into the study database, and each will be uniquely identified only by the ID number. All data will
be entered once, but checked and audited by two different staff members. When data entry is complete, all
data will be cleaned and rechecked for accuracy before being backed up on an encrypted flash drive. Any
data that is transmitted electronically will be fully encrypted and password protected.

Due to remote administration of intake evaluation procedure, therapy sessions, clinical interviews
through sessions, and self-report measures at pretreatment, mid-treatment, and post-treatment,
confidentiality is protected through HIPAA-compliant videoconferencing and web-based platforms,
and encrypted email communication.

Will the study be conducted under a certificate of confidentiality?
No

Direct Benefits to Subjects
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Direct Benefits to Subjects

All participants will receive a complete medical and psychiatric evaluation, and the PI will share the
necessary information with the participant.

Benefits to participants are direct (i.e., treatment of depression; amelioration of symptoms). Also, some
participants may experience relief of their depressive symptoms.

Compensation and/or Reimbursement

Will compensation or reimbursement for expenses be offered to subjects?
No
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Contact: Ronit Kishon Ph.D.: 646 724 4171/ ronit.kishon@nyspi.columbia.edu

Additional Study Information:

This study offers 12 individual free sessions of Cognitive Behavior Therapy (CBT) or Supportive
Therapy to people who suffer from depression. All sessions will be administered virtually using
HIPAA-compliant video teleconferencing. Participants must have access to a device on which
they can access internet and video conferencing capabilities to participate. Besides the virtual,
sessions participants will need to come in person once for a urine and blood test as part of
the evaluation (protocol #6669) and two times for an electroencephalogram (EEG) test
(protocol #6559) before and after the 12 virtual sessions. You should exercise caution when
traveling in public and follow public health guidelines, such as wearing masks in public and
avoiding crowds. It is important for you to stay informed about public health recommendations
and guidelines regarding COVID-19, such as those issued by the Centers for Disease Control
(CDC.gov) and local government guidelines and directives. If you have questions about how you
will travel for appointments or do not feel safe traveling, please let us know, and know that you
can call to reschedule visits

CBT is a well-established psychotherapy for depression. The primary goal of CBT is to provide
specific tools and methods of depression management. The primary goal of supportive
psychotherapy is to strengthen the patient’s ability to cope effectively with various life
stressors.

The purpose of this research study is to learn which psychophysiological and psychological
variables predict who will benefit from each treatment and how these variables may change
throughout therapy.

Participants are randomized to one of these groups and are required to fill out measures that
assess various psychological variables at three-time points through 12 weeks of treatment in


http://clinicaltrials.gov/ct2/show/NCT01868711

addition to smaller measures throughout the treatment. These measures will be filled out
online using HIPPA-compliant platforms. We will assist you in accessing and filling out those
measures online.

We plan to recruit 60 participants with depression who will complete the psychotherapy, study
forms, and EEG. This research is funded by the National Institute of Mental Health.
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specific tools and methods of depression management. The primary goal of supportive
psychotherapy is to strengthen the patient’s ability to cope effectively with various life
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The purpose of this research study is to learn which psychophysiological and psychological
variables predict who will benefit from each treatment and how these variables may change
throughout therapy.
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addition to smaller measures throughout the treatment. These measures will be filled out
online using HIPPA-compliant platforms. We will assist you in accessing and filling out those
measures online.

We plan to recruit 60 participants with depression who will complete the psychotherapy, study
forms, and EEG. This research is funded by the National Institute of Mental Health.
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PROJECT SUMMARY

This R21 application aims to clarify the neurobiological mechanisms by which change occurs during cognitive
behavior therapy (CBT) for major depressive disorder (MDD). This hypothesis-driven study will explore the
association between the psychological constructs of psychological mindedness (PM) and mindfulness (M) during
the time course of CBT for MDD, and its relationship to electrophysiological and behavioral measures of automatic
(i.e. stimulus-driven or bottom-up) emotion processing. This objective is motivated by the following rationale: PM
and M represent different meta-cognitive processes of self-knowledge deemed critical for emotion regulation (ER)
and CBT success. Event-related potentials (ERPs) to salient affective pictures reflect different stages of motivated
attention. Using advanced analytic EEG techniques, we have linked these stages to the hierarchical activation of
‘emotional’ brain regions along the occipitotemporal ventral stream, ranging from preconscious stimulus
categorization (right secondary visual cortex, right temporoparietal junction) to conscious appraisal (posterior
cingulate cortex, ventromedial cortex). Importantly, blunted ERP responses to emotionally-arousing stimuli have
been observed in clinical depression, and hypoactivation of right temporoparietal and dorsolateral prefrontal
regions normalize after successful antidepressant or electroconvulsive treatment. A dichotic emotion recognition
test, which provides an auditory measure of bottom-up emotion processing in form of a left ear (right hemisphere)
advantage for recognizing the emotional intonation of speech patterns, has revealed behavioral deficits in MDD
patients. Moreover, an increased right ear advantage for verbal stimuli (left hemisphere) is seen in CBT
responders. Employing a sample of 60 MDD patients randomly assigned to CBT or nonspecific supportive therapy
(placebo), we will obtain psychological, electrophysiological, behavioral and clinical outcome measures of response
to 12 weeks of CBT in a pre-post treatment design to determine: (1) when and where in the brain automatic
emotion processing is altered by CBT; (2) if changes in emotional responding are moderated or mediated by meta-
cognitive processes of self-knowledge; and, (3) if these measures, alone or in combination, have promise as
markers of CBT treatment response. Existing ERP and behavioral data for healthy adults (HC) obtained using the
same experimental protocols will provide normative (yardstick) data. This study brings together experienced clinical
psychologists and psychiatrists doing treatment and research in depression with investigators having expertise
in affective neuroscience and electrophysiological studies in MDD. It will provide a critical new step for outlining
the affective-cognitive and neurophysiological mechanisms of ER by which change through CBT occurs. Apart from
their theoretical relevance, the findings of this project will also aid in developing novel and more targeted
interventions and in identifying patients who may benefit most from CBT for unipolar depression.
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PROJECT NARRATIVE

This research aims to elucidate mechanisms through which change occurs during cognitive behavior therapy (CBT)
for depression. Assessing meta-cognitive processes of self-knowledge (top-down), electrophysiological and
behavioral correlates of emotion processing (bottom-up), and their relation to treatment outcome will provide new
insights into the mechanisms of emotion regulation deficits in depression. It will also contribute toward the clinical
goal of identifying patients who may benefit most from CBT for unipolar depression.
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INTRODUCTION TO REVISED APPLICATION

Reviewers found our proposal to be “significant,” “[very] well designed with few, if any, weaknesses,” “innovative,”
“rigorous,” and with “potential impact in developing ... biomarkers [of CBT] response.” Addressing their comments
(italics, R1-R3) has strengthened the proposal (multiple changes noted below). This R21 aims to explore the utility
of jointly measuring psychological, behavioral, and ERP predictors of CBT outcome in MDD. Studying these
predictors in a pre/post design will foster an understanding of the neurocognitive mechanisms underlying CBT.

1. R1did not note any weaknesses but emphasized strengths for all review criteria, including Significance (clinical
relevance, examining neurofunctional mechanisms, efficacy of M-based psychotherapies), Investigators (methodo-
logical excellence/expertise in EEG/CBT, funding/publication track record), Innovation (first to examine the EEG
of two meta-cognitive processes in the context of CBT, bridging with ERPs of motivated attention), Approach
(sound, detail-oriented, advanced source localization, detailed functional neuroanatomical model linking stages
of motivated attention to hierarchical activation of brain regions involved in ER), and Environment (excellent).

2. Approach: The methodology and stimulus paradigms are somewhat difficult to disseminate (R2). Self-report,
EEG and behavioral measures are feasible (and cost-effective) in clinical practice. If this R21 is successful, larger
(multi-site) studies will need to determine if these measures are useful for personalized medicine applications.

3. Significance: Metacognitive process of self-observation defined as [M] and [PM] are abstract concepts mea-
sured by self-report and it is unclear how they map onto RDoC (R3). Self-report metrics are well-established, regu-
larly used in cognitive neuroscience and psychiatry, have explanatory and predictive utility, and are essential for
understanding individual differences in disposition, affect, health, and psychopathology. RDoC recognizes Self-
Report as a reliable and valid research tool, including it as a Unit of Analysis for most constructs and domains '’.
Self-knowledge — we now use this term in lieu of self-observation — is a specific construct within the RDoC Social
Processes domain. M and PM measure — via validated self-report instruments '*° — different aspects of self-know-

ledge related to ER and CBT *%. Notably, M increases emotional awareness (discrimination, responsivity) *482%,

4. Significance/Approach: The investigators lay out a case for brain regions involved in [ER] yet do not directly
assess changes in these areas for target engagement (R3); The biological model of how the proposed tasks would
probe a neural circuit of interest for [M] is unclear (R2). To the contrary, we outlined our prior findings revealing
3 distinct emotional ERPs that map onto key nodes of emotional brain circuits and known neurofunctional hierarchy
(now circled in Fig. 4E): N2 sink = extrastriate visual cortex/rTPJ, P3 source = posterior cingulate cortex, CP
source = medial-temporal cortex (Al, amygdala). These activations are reflected in the corresponding CSD-tPCA
factor scores that yielded the source inverse tomographies, which in turn represent measures of these emotional
brain targets (see new Fig. 5). We will determine if pre/post CBT activation changes in these target regions are
related to treatment success. Further, neural circuits specific to M are still not well established and are not a direct
focus of this proposal. Rather, we aim to investigate putative neural circuits involved with CBT and CBT response.

5. Investigators: Dense writing style, many acronyms. Pls could communicate their ideas in a clearer, crisper way
(R3). Concise writing and use of acronyms is de facto mandated by R21 page limits to outline a complex proposal
spanning cognitive psychology, affective neuroscience, human electrophysiology, psychopathology, and clinical
practice. To aid comprehensibility, we (i) restructured/simplified the text, (ii) updated the citations, and included
(iii) an acronym table (A2), (iv) a conceptual model (Fig. 5), and (v) a timeline for outcome assessment (Fig. 6).

6. Innovation: Concepts and methods are not novel nor cutting edge and the project seems like an incremental
advance to the field (R3). The innovation of our proposal lies in the joint consideration of concepts/methods span-
ning several research disciplines. While M has been linked to ER and CBT efficacy, PM has rarely been studied
in a clinical sample, let alone together with M and affective EEG tasks. There have been few studies of emotional
ERP modulation in MDD patients receiving CBT but recent ERP2°*?'° and fMRI findings ® underscore the clinical
utility of neurobiological assessments for negative valence systems as predictors of treatment outcome. The neural
circuits and mechanisms involved with established CBT effects are not well understood:; little is known how CBT
affects immediate, automatic (bottom-up) detection of salience and its further processing downstream. These early
and later processing stages are difficult to disentangle with fMRI. The combined study of these promising measures
in a longitudinal design is a major leap forward and not incremental. If successful, a larger RO1 application will be
the logical next step. Neurobehavioral research has recently been subject to intense scrutiny with respect to its
reproducibility. Thus, itis critical to rely on proven experimental paradigms that can be creatively utilized in a mech-
anistic clinical trial. Unlike research applications in which all aspects are new and unproven, we judge our current
proposal to be a stronger model for rigor, one that will likely yield substantive advances.

7. Approach: [M] and [PM] constructs as a proxy for self-observation; the evidence for these measures is not as
robust as EEG/ERP or EHT task (R3). The M construct received considerable development over the last 20 years,
and M metrics show adequate or good reliability, validity, and predictive utility. PM received less attention but
shows promise as a construct for predicting CBT response, indexing self-awareness in that differs from M. We also
added a robust measure of ER (ERQ®?). This will provide new data on their relations to neurocognition and CBT.

Lastly, our preliminary PM findings (A3) have now been accepted for publication in the Int. J. of Cogn. Ther. "'

”
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SPECIFIC AIMS

Dysfunction in emotion regulation (ER) is considered to be at the core of mood disorders. This dysfunction is
characterized by deficits in emotion-related processing involving abnormal activations of specific brain regions 8"
243 that overlap with core modules identified by affective neuroscience for emotion processing and self-awareness
180.181 (see section A4 below). Activity in these brain regions is modulated by prefrontal regions responsible for up-
and down-regulation of emotional processes ®>7>2"3, An improved understanding of these processes would be of
great value in the study and treatment of mood disorders.

Cognitive behavior therapy (CBT) is a widely-used and evidence-based set of clinical interventions that focus on
the importance of cognitive processes for ER%. CBT is designed to alleviate the suffering associated with mood
and other psychiatric disorders '®*2%_ |n unipolar depression, CBT is effective for 40% to 60% of patients. Still,
clinical practice suffers from a lack of specific understanding about who may benefit, which would increase
response rates and decrease costs by targeted referrals. Research has focused less on comparative efficacy
between different modules of CBT for depression %% % 153183 pyt rather on key components of therapeutic inter-
ventions to relieve the suffering of individual patients. Aligning with NIMH initiative for personalized medicine ®" 9"
2% researchers have begun studying moderator variables that target change mechanisms and can be used to
characterize patients who may benefit from a specific CBT module *. The meta-cognitive process of self-
knowledge, as measured by the constructs of psychological mindedness (PM)™ and mindfulness (M)?*', is thought
to be associated with ER and successful CBT, but the neural basis of these meta-cognitive processes is not well
understood % The challenge is to (i) target (and indexg amechanism for depression associated with biomarkers
having established reliability and construct validity ** %", as recommended by the NIMH RDoC initiative ', (ii)
identify meaningful moderators, and (iii) examine their joint value for predicting clinical response to CBT.

We developed an emotional hemifield task (EHT), in which negative or neutral pictures are briefly presented to
the left or the right visual field to target right temporoparietal and occipital cortex (ventral attention network *%) in-
volved in bottom-up salience detection ' '2° (A5). We found that the late positive potential (LPP), a prominent
event-related potential (ERP) over parietal regions that is greater to negative vs. neutral stimuli, is reduced in major
depressive disorder (MDD) 3. We also showed that these emotional ERP effects reflect brain activations of the
ventral visual pathway during stages of salience processing, with maximal activations in the right occipitotemporal
(212 ms; N2), bilateral posterior cingulate (385 ms; P3) and bilateral inferior temporal cortex (630 ms; LPP) %,
These emotional effects were reduced in individuals at risk for or with a lifetime diagnosis of MDD '*° (A7). Individu-
als with MDD also had a reduced right hemisphere advantage during a dichotic emotion recognition test (ERT) %
(€C6). Recent magnetoencephalography (MEG) studies reveal that parietal hypoactivation during emotion process-
ing in MDD patients '2* ®* pefore electroconvulsive 2** or monopharmacotherapy ® normalized after successful
treatment. This suggests neuronal activation patterns indicative of dysfunctional emotion processing in a fronto-
parieto-temporal neural network are a possible biomarker of treatment outcome, including CBT 2*. However,
although fMRI evidence links conscious ER to CBT success '*" "%, there are no longitudinal studies of whether
clinical response to CBT is likewise associated with normalization of ERPs to motivationally salient stimuli.

The focus of this exploratory/developmental R21 is to begin research aimed at elucidating mechanisms under-
lying CBT?° by assessing the association between: (1) motivated attention/perception*®, as measured by ERP '*
2% and behavioral ?® responses to emotional stimuli; (2) the meta-cognitive process of self-knowledge, as differen-
tially reflected by trait PM'>"® and M %:°"; and (3) the clinical response to CBT vs. no CBT in a pre-post treatment
design. Basic elements of CBT focus on metacognitive processes of self-knowledge that affect ER*'"*, PM and
M (i) entail different aspects of self-knowledge, and (ii) both are linked to processes that enhance ER, but the
underlying neurophysiological mechanisms are poorly understood & ! 2% 241 This mechanistic study is the first
to bring together psychological, behavioral and ERP measures to better understand the neurophysiology of emo-
tion processing in MDD and to evaluate the potential of these measures, alone or jointly, as markers of CBT out-
come. Our 3 specific aims and a fourth exploratory aim (and hypotheses [H#]) are to:

1. measure ERPs during the EHT in MDD before CBT or nonspecific supportive therapy (referred to here as
placebo [PBO] '), using existing data of healthy adults as a yardstick: (H7) emotional ERP effects (amplitude,
asymmetry) ' will be reduced in MDD ® '2%; (H2) their extent will vary with CBT response "% 2°%;

2. also measure ERPs during the EHT in MDD after CBT/PBO: (H3) blunted emotional ERPs will be persistent
(stable) in nonresponders, whereas (H4) blunted emotional ERPs will ameliorate with successful CBT ;

3. use the ERT to provide a behavioral measure of the right hemisphere bias (left ear advantage; LEA) for emotion
processing: (H5) LEA will be reduced in MDD at baseline %, particularly in CBT responders; (H6) LEA will
normalize after successful CBT; (H7) LEA will be correlated with asymmetric emotional ERP effects of N2;

4. [exploratory] obtain measures of PM/M/ER before, during and after treatment as important mediators of CBT
outcome "¢ ': (H8) MDD scoring high in PM/M/ER will be more likely to selectively respond to CBT but not
improve with PBO; (H9) explore if and how PM/M/ER are associated with emotional ERPs and LEA pre-/post-
treatment; (H10) PM/M/ER moderate or mediate the association of ERP/LEA measures with CBT outcome.
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A. SIGNIFICANCE

A1. Scientific Premise. Cognitive behaviortherapy (CBT) is an effective and widely-studied psychotherapy
for adult major depressive disorder (MDD) *’. Meta-analyses even show CBT to be somewhat superior to anti-
depressants in adults . However, ~16% of CBT patients prematurely drop-out of treatment*', and 20-45% fail to
show clinical improvement '%22°, This emphasizes the need for targeting mechanisms through which the change
in CBT occurs to characterize patients who may benefit from CBT. Emotion regulation (ER)

plays an important role in many mental disorders, including MDD "2 2% One proposal Vetonce
considers ER a transdiagnostic factor *’ that maps directly onto the NIMH Research oo sys'm Pos,,,ve
Domain Criteria (RDoC) framework® '’ serving as a unique domain that bridges all others '., — @
(Fig- 1). CBT is believed to consist of basic treatment elements that focus on cognitive ‘0
processes for ER%. In fact, specifically enhancing ER skills has been shown to improve ‘ ‘

29,62,154

the efficacy of CBT for MDD '®. Therefore, a joint consideration of measures from clinical
psychology and affective neuroscience may shed further light on the cognitive pro-
cesses and neurophysiological mechanisms that underlie successful CBT in MDD.

A2. Self-Knowlege as a Key to ER and CBT. Self-knowledge, a cognitive process presumed [c¢ Jenterior cingulate cortex
to underlie effective ER " '/, constitutes an important element of CBT '®. Dispositional mind- (s {sec sessmveriay
fulness (M) and psycholog/cal mindedness (PM) are two distinct, yet related, constructs reflect- {epiema somre dorsi
ing meta-cognitive processes of self-knowledge " "® " %. M consists of (1) attention directed [T [sosniive terapy scai

dichotic listening
toward present-moment sensations, emotions, thoughts and actions, and (ii) their non-judgmen- [e [emotional hemifieid task
tal, non- reactlve acceptance”*'%®. Over recent decades, M-based interventions have increased [ry-faoon esuaton
exponentially "®, with efficacy in preventing MDD relapse "*® ™ 2'> and treating residual Symp- fge—{ouestionnaire ______
toms 1% Separately, PM has long been studied in psychology as a meta-cognitive process of e event-refated potential
self-awareness. PM refers to the motivation of using one’s intellectual and affective abilities to | - lusstomare

HC healthy controls

gain better self-understanding of the relationship between inner thoughts, feelings, and behav- [rrso|wamiton rating scate for
iors °, ultimately recognizing what causes one’s experiences and behaviors " ®. M and PM [ s
overlap with self-knowledge, a sub-construct of the RDoC domain Social Processes: the ability o f=tnemeres
to make judgments about one’s current cognitive or emotional internal states, traits, or abilities mindfulness

167 Both M and PM were shown to enhance ER, which can occur at any stage during emotion [ |marences state

MDD |major depressive disorder

generation %. In both clinical and non-clinical samples, M has been linked to ER *'* %", For [ iy
instance, non-judgmental awareness of negative states results in increased willingness to expe- [tPeA [temporal principal

component analysis

rience negative emotions, reduced reactivity to emotional stimuli and situations, increased [PA_[perceptual asymmetry

e . . . iy . . . . . PBO |placeb
stability of negative emotions over time, and — critically — deactivation of emotional brain regions [ee Jposteriorcinguiate zorex

PFC |prefrontal cortex

(e.g. amygdala) early in the time course of affective processing *>?'*. M may enhance ER by fr—Forare
increasing meta-cognitive insight (awareness) in which cognition about life events becomes Ii""' psychological mindedness

PMS |psychological mindedness

more accurate 2'°, thus preventing relapse or reducing symptoms %293 215 However, the mech- (oot ressarch domain oiteria
anisms of M require further study ****°>. PM has been hypothesized to play an important role in [SAfrenear advantage

the development of adaptive ER "% and in sustaining ER throughout life. Studies with mostly [ righ temporo-parietal
non-clinical samples have linked PM to emotional awareness, self-regulation, self-monitoring, [scistructured ciinicar

Fig. 1. ER within RDoC "¢,

HI=

and cognitive flexibility ' ** ™" 7, and enhanced overall insight and behavior adaptation ', [ luge™ ™ ™4

g . s h . . . . i ic statu:
Although the role of meta-cognition in vulnerability to mood disorders and their alleviation Via [asTreronto siexithymia ssaie
CBT has been recognized ® ?**, empirical studies have only considered M but not PM. I restment

A3. PM and CBT Outcome. In the first study in adult MDD, we found that PM correlated with symptom improve-
ment during treatment (Tx) %1, 71 patients (32 men; age: 42.5 +13.7) received 14 CBT sessions and completed
the Beck Depression Inventory (BDI) ', the Hamilton Rating Scale for Depression (HRSD) ®, Psychological
Mindedness Scale (PMS) *°, and the Toronto Alexithymia Scale (TAS) ° at baseline, wk 8, and post-Tx ™.
Compared to baseline (BDI: 30.3 £10.1; HRSD: 14.6 +4.6), 29% remitted (C3). Baseline PM was associated with
remission (generalized linear mixed model, p = 0.03? and also post-Tx BDI (B = -12.2, p = 0.02) and HRSD (B =
-8.4, p=0.01, Cohen’s f** = 0.421, a large effect) . Post-Tx changes in PMS total score, and — dependent on
Tx time point — in all PMS subscales (C4), were associated with lowered symptoms. These findings strongly
suggest that PM affects ER processes during CBT treatment of depression. Alexithymia, while not a predictor of
success or remission, covaried with HRSD and was alleviated throughout Tx among remitters. Thus, assessing
PM together with alexithymia identified patients that may benefit most from CBT. Further study of PM in concert
with M will assess a broader spectrum of meta-cognition and better delineate the psychological mechanisms and
ER processes underlying CBT adaptation, change and response.

A4. Brain Regions of Affect and ER. Affective neuroscience has framed an outline of the “emotional brain,”
including the regions highlighted in Fig. 28 Notably, activity in these regions 1) changes with emotion process-
ing or during affective states, including self-awareness %, and 2) is also indicative of cognitive operations, such as
top-down attentional control ' 18213 There is growing evidence that these regions are critical for ER ' and M
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is modulated by multiple prefrontal regions, allowing up- and down-regulation e | o

of emotional processes ** 1% 2*! While emotional brain activation may differ ™'+
between men and women "', sex effects are complex and inconsistent 2. ‘2% 79
Dysfunctions in affective processing and ER are posited to be the underlying  stiatum |, .
root deficiency of mood disorders "%, Deficits in cognitive-affective process- Amygdala \ [ insula (A) \|
ing and abnormal activations in these brain regions in response to affective Fig. 2. Brain regions involved in emotion process-
stimuli are key features of MDD > 9243 gpecifically, behavioral, autonomic, ing and regulation*. PFC: Prefrontal Cortex.
and EEG evidence suggests that MDD is characterized by hypoactivation of right temporoparietal cortex?®, which
is critically involved in emotional perception 2212315 The detection of stimulus significance gi.e. valence)is a crucial
mechanism for survival, involving basic motivational systems of approach and withdrawal '* '8, This requires inter-
actions between affective and cognitive processing systems of the brain '®, which reach conscious awareness
when the products of affective and cognitive computations enter working memory ™. For example, masked objects
that are not consciously experienced yield activation of visual cortex but not .

of parietal and PFC, which are activated for unmasked objects '*°. Salient sti-

muli of threat or disgust prompt additional activations of affective brain regi-

ons (Amygdala, Al) **23:2% which also do not require conscious awareness Cortax

(Fig. 3) . The right temporoparietal junction (rTPJ) is recognized as a key Do
region for detecting affective significance and modulating associated autono- ooy

mic arousal °" %221 The rTPJ has been linked to a network involving cortical Corte

(Al, ACC) and subcortical (ﬁ\m%/gdala, Striatum) structures for detecting emo-

tional and reward saliency ™ ™. Interestingly, inhibition of right dorsolateral (Nonconscious)

PFC increased early (110-170 ms) rTPJ activation selectively to threat 2, mmgions involved in conscious and
underscoring the role of PFC in early emotion processing and ER. nonconscious processing of visual stimuli **°.

A5. ERP Correlates of Emotion Processing. Unlike functional neuroimaging (fMRI), electrophysiological mea-
sures with ms temporal resolution are ideally suited to characterize consecutive stages of affective processing '’°.
The most consistent finding is greater posterior positivity to emotional (pleasant or unpleasant) than neutral
pictures. This late positive potential (LPP) emerges around 200 ms after stimulus onset, has a broad centro-parietal
maximum, and affects several ERP components (P3, slow wave). It closely covaries with arousal**?°", suggesting
extra allocation of attentional resources to stimuli that engage motivational brain circuits '®. While unpleasant com-
pared to pleasant pictures tend to elicit greater LPP (“negativity bias”)'%?, matching stimuli for motivational salienc
eliminates this difference ®. Thus, a rigorous experimental control of arousal and valence properties is critical '’®,
particularly when studying other, more focal components (P12%, N1 ' P2% N2'%2 EPN2%) The International
Affective Picture System (IAPS)? is widely used to evoke affective reactions. While its normative ratings allow
matching of valence and arousal, other features (e.g. content, complexity) remain uncontrolled *® ', This makes
it difficult to separate genuine emotional from cognitive effects, particularly when focusing on affective lateralization
122 To address this challenge, we used highly-controlled stimuli that largely isolate emotional content (negative va-
lence, high arousal 59 1129 from other confounds (C5). Affect was deliberately limited to negative valence be-
cause the least common denominator of emotional lateralization theories is a right hemisphere (RH) advantage
for processing negative stimuli ®°*. Our unique stimulus set manipulates negative affect as a single dimension
in affective space ™. It also targets right parietal regions presumed to also mediate autonomic arousal "*"??', These
stimuli were used in a passive viewing paradigm with lateralized presentations to each visual field to directly probe
each hemisphere ", This emotional hemifield task (EHT) yielded clear results for HC: (i) greater LPP for negative
than neutral stimuli; (i) early emotional asymmetries over right parietotemporal sites %> ', While similar findings
were reported by others '3 1% |aterality has not been a focus of most IAPS ERP studies ®.

A6. Neuronal Generators of Emotion ERPs. fMRI studies reported greater BOLD signal intensity to emotionally-
arousing as compared to low-arousing neutral IAPS pictures in lateral-occipital, (right) parietal, and inferior-
temporal visual cortex'® ¥ The LPP has been linked to these activations as well as to other emotion regions (e.g.
amygdala, ACC, Al), with subcortical activations also linked to earlier occipitotemporal ERPs '%'*°. These neuro-
imaging findings agree with ERP source inverse solutions ' ' Using the EHT and an innovative approach that
combines CSD 28 gnd PCA 2114119 with source localization "8, we dissected the LPP into consecutive compo-
nents reflecting affective processing along the occipitotemporal ventral stream???. These components identi-
fied the regions activated during different stages of aversive picture processing '*° (compare Fig. 3 above and Fig.
4E below). ERPs (72 sites) were recorded during the EHT (N = 152) '®, transformed to reference-free CSDs '?,
and submitted to temporal PCA "2 to obtain unbiased, data-driven component measures (C9). CSDs were more
positive for negative than neutral stimuli at posterior sites (LPP, ~200 to 900 ms; Fig. 4A)'®. These emotion effects
were effectively summarized by factors peaking at 212 (N2 sink), 385 (P3 source) and 630 ms (centroparietal
[CP] source). Robust emotion effects at lateral parieto-occipital sites were superimposed on all three factors.
Importantly, the emotion net effect was not a unitary phenomenon but rather emerged over time and space along

meditation °2*'. Activity of core emotional regions (Amygala, ACC, PCC, Al) /¢ A”%f‘?“%%\%g‘j;ﬂfm TR
& {'// B "V /4 ~
A §

((%' k 8
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the known visual object processing hierarchy %2, as A

revealed by distributed source inverses '® (Fig. 4E;
C9). The validity of the emotion effects for these |
CSD-PCA factors was bolstered by robust correla-
tions between self-report ratings and factor scores,
indicating that more positive CSDs were associated
with greater ratings of arousal (-0.57 > r > -0.84) and
valence (i.e. unpleasantness, 0.59 < r < 0.84) %,

A7. Emotion ERPs in MDD. Of vital importance for
this proposal, we and others have consistently found
reduced emotion ERPs in MDD 72 2318 gnd at-risk
individuals " '®®, Emotion ERP amplitude and asym- =
metry were markedly reduced in MDD patients 123, "V’
which was paralleled by abnormal autonomic re-
sponses "% 3 In a study of family risk for MDD "% o 4 Emtonal effcts for rvdale niont Homms MDD A 05D wavef L

234’ emotion effects durmg th_e EHT (A 5) were evalua- Iolagc:Iin(:;s.g?Clng]I?toT)oZ?':ph(;;slrEn2/§|1altjiaes-r\rl:/ilnus?r:]eult:all)rzzrresponding.to N2 sivr‘l/:v;;;g]jrcirjangfaz
ted for subgroups of MDD risk (low/high, n = 53/74), centroparietal (CP) source. C: Significant differences (permutation tests ). D: Means (+SEM) at
lifetime diagnosis of MDD (no/yes, n = 69/58) or representative sites (marked in B). E: Corresponding source inverses (sSLORETA™™) reveal sequential
anxiety disorder (no/yes, n= 54/73), one at a time, activation of ventral visual pathway regions (i.e. from extrastriate to ventromedial cortex; cf. Fig. 3).
by controlling for age, sex, and the other two subgroups (C10). Individuals with an MDD history had reduced emo-
tion effects for P3 source (x%, = 4.26, p = .04; Cohen’s* w = 0.183) and an ensuing centroparietal (CP) source (x,
=8.36, p=.004; w=0.257; Fig. 4, rows 3-6). These late ERP differences, which likely reflect conscious emotional
appraisal, were preceded by a robust emotion x hemisphere interaction (greater N2 sink emotion effects over right
extrastriate visual cortex) in individuals without a lifetime history of MDD, in contrast to those with prior MDD
episodes (Fig. 4, rows 1-2). These earlier ERP effects presumably reflect preconscious categorization of salience
(motivated attention)'®4>'4 Overall, all unaffected risk subgroups showed the predicted emotion effects, including
the early RH>LH asymmetry, whereas the at-risk subgroups showed deviations of this expected (“healthy”) ERP
response pattern. Of particular note are the striking similarities between Figs. 3 and 4E (marked with white circles).

A8. Emotion ERPs and MDD Tx response. Our ERP findings are in line with evidence of rTPJ hypoactivation
during emotion processing in MDD patients ' before treatment. Two recent studies indicated that blunted
responses to emotionally-arousing stimuli may be a possible biomarker of MDD Tx success®?*. In a 4-wk pre/post
Tx design with a serotonergic/noradrenergic antidepressant (N = 25), baseline hypoactivation of rTPJ and bilateral
dorsolateral PFC during IAPS presentations normalized with successful treatment®. Effects emerged early (150
ms), suggesting dysfunctional processing (rTPJ) and top-down ER (PFC) at a preconscious level. Similar effects
were reported for 19 patients receiving 4-wk ECT or no intervention®*. Further, greater LPP to aversive IAPS dis-
tractors, indicative of heightened attention to task-irrelevant stimuli (and attenuated top-down control*°), predicted
CBT response in patients with social anxiety (n = 20) and MDD (n = 12)?®. Taken together, these findindgs strongly
suggest clinical utility of assessing negative valence systems via ERPs as predictors of Tx outcome 2",

A9. ER in MDD. Neuroimaging evidence of ER in MDD "% glso links increased connectivity between limbic and
frontal brain regions, specifically the left dorsolateral PFC, to MDD treatment response. Reappraisal of aversive
IAPS pictures in HC increased left PFC and decreased amygdala activation and negative experience '™ '8, under-
scoring the close association between cognitive/behavioral and neural phenomena during ER 2", Resting fMRI
functional connectivity between cingulate cortex and /eft ventrolateral/medial PFC/Al differentially predicted MDD
treatment response to CBT versus an antidepressant®, suggesting that an increase in these LH connections was
associated with remission after CBT. These findings imply different neurobiological mechanisms underlying anti-
depressant and CBT response in MDD, and longitudinal down-regulation of emotional brain regions via left PFC
may be critical for successful CBT " '%2, The current proposal will test this prediction.

A10. Dichotic Listening (DL). There is consistent evidence of emotion recognition deficits in MDD ", particularl3y
for facial expressions but also for the emotional intonation of speech (i.e. prosody)?*. In a study of MDD risk %,
we used a dichotic emotion recognition test (ERT) (C6) that yields a left ear advantage (LEA = RH dominance) for
prosody in HC 2”22 |ndividuals with a lifetime diagnosis of MDD had a reduced LEA when compared to those
without, consistent with rTPJ ERP deficits for processing emotional stimuli in MDD '?* "% Source analysis of
mismatch negativity (MMN) to frequency-modulated tones that mimic emotional prosody ' implicated generators
in auditory and medial temporal cortex, particularly Al. Moreover, right-sided MMN was strongly related to emotion
recognition. The possible relation of right inferior temporal/Al regions to MDD treatment response was found in a
study of brain glucose metabolism in patients randomized to CBT or an SSRI'®. Right-sided hypometabolism was
associated with CBT remission but poor SSRI response. This raises the hypothesis that ERT performance ((ji.e.
reduced LEA for prosody) will predict better response to CBT in MDD. In contrast, given our prior findings 2>2% 13
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replicated elsewhere®, we predict that patients who respond to CBT will also show increased right ear advantage
(REA = LH dominant) for verbal DL?*™ ™" Thjs provides an opportunity to test for a double dissociation, with CBT
responders having reduced emotional LEA (RH) but increased verbal REA (LH).

A11. Conceptual Model and Clinical Relevance. M/PM enhance ER '®" %%, a putative key mechanism for suc-
cessful CBT in MDD ™ (Fig. 5). The corresponding cognitive (top- - N
down) control of the ‘emotional brain’ *> 18218 is likely mediated | A ([ Pre ] [ 1x ] [ Post(Responder) ]
via PFC regions ' 228 and possibly left-lateralized ** 2> %, Psychological genavioral
These processes and brain activations are probed with the EHT Affective

129 (and also ERT%). Specifically, our ERP findings suggest that [PV ] M

Self-knowledge
Self-awareness
Top-down control

Left-lateralized
the EHT paradigm is ideally suited for the current proposal by [ER T
serving as proxy for different aspects of emotion processing and i
ER: 1) early, automatic, and preconscious enhanced attentionto | B (Rkia Posterior [N IR At
negative salience involving right extrastriate cortex/rTPJ via feed- i Cingulaic
back projections from ventromedial PFC or amygdala "> 14419 :
and 2) later, conscious appraisal of negative salience involving Anterlor Extrastriate Visual
PCC and medial-temporal cortex, including Al ™** 2%, Emotion cP o °rex

source

ERPs to aversive pictures are predictive of CBT response in |
209 : i : 130 i~
MDD, " Our prlo,r f|nd|_ngs (A3’ A7’ A10) SqueSt that jOI_nt, Fig. 5. Conceptual model. A. Meta-cognitive constructs and study
longitudinal consideration of these measures may lead to bio- gesign. B. Neural circuits and key brain regions/circuits with asso-
markers of CBT response '® and an improved understanding of ciated affective ERP components (red). Green up-arrows indicate
the underlying neurophysiological mechanisms. Another potential Predicted change after successful CBT.
public impact of this work is health providers might be more likely to recommend CBT treatment for depression if
made aware of changes in neurophysiological functioning as measured by such biomarkers.

B. INNOVATION

As a necessary first step, this R21 aims to explore the utility of jointly measuring psychological, behavioral, and
electrophysiologic predictors of CBT outcome in MDD to gain a better understanding of the underlying cognitive
and neurobiological mechanisms. This proposal is innovative and significant in several ways. First, it examines the
prognostic value of two psychological constructs (M/PM) representing different meta-cognitive processes that are
highly relevant for patients’ motivation and ability to dissect feelings, thoughts, and behaviors in CBT *2?*. No prior
study of MDD patients undergoing CBT has examined this relationship. Studying common CBT characteristics that
can expose the target mechanisms underlying behavioral adaptation in CBT is important '3, as two postulated
change principals '®, attention and cognitive change, are key to both Mand PM. Second, examining how ERP and
behavioral measures of ‘motivated’ attention (i.e. automatic emotion processing) relate to CBT response holds
significant promise for understanding the neurophysiological mechanisms of ER'°®2*! and the brain circuits asso-
ciated with CBT success. The EHT paradigm serves as a proxy for dissecting processing stages and their brain
regions, ranging from preconscious stimulus categorization to conscious appraisal, which will allow a determination
of when and where CBT alters bottom-up emotion processing. Third, the synthesis of psychological (experiential),
behavioral, and ERP measures during CBT for MDD is unique. These measures reflect different aspects of emotion
processing and are therefore relevant to understanding the mechanisms underlying ER and CBT '%¢:228.241 Their
combined study will help to understand the (i) role of emotion- and thought-related self-knowledge and self-
awareness in CBT, and (ii) their impact on altering the hierarchical (bottom-up) processing of affective salience.
Fourth, these measures, alone or jointly, have shown promise as markers of CBT response, which will inform per-
sonalized medicine®" 92 and their combined study should facilitate the development of biomarkers of CBT suc-
cess. Fifth, our comprehensive and ri%orous analytic strategy takes full advantage of the temporal and spatial reso-
lution of high-density EEG 2112 119.218 \ithout succumbing to known pitfalls of reference-dependent ERPs ' 7",

C. APPROACH

C1. Recruitment and Clinical Assessments. \While MDD is more common in women?2*, in part due to differences
in brain develo[l)ment and social factors ™*"*" 232 sex has not been a predictor or moderator of CBT outcome .
Right-handed '"® MDD patients (N = 60; Beck Depression Inventory [BDI] "> > 13, Hamilton Rating Scale for
Depression [HRSD]® > 14) aged 18 to 65 (~half male) will be recruited through the Depression Evaluation Service
at NY State Psychiatric Institute (NYSPI), where treatment with CBT (~50% male) and outcome (~60% responder)
rates also do not differ by sex. Apart from core demographics (sex, age, race), handedness "°, and parental
socioeconomic status (SES)"* %, we will assess current/past exercise levels* '%??” and sleep habits*' given their
known effects on cognition and mood 42 8%2%_\jith a conservative estimate of .9/.8 retention rates at baseline/
post-Tx*!, the final sample size will be at least 48 (24/Tx). An initial phone screen followed by on-site clinical evalu-
ation via structured clinical interview (SCID) ® will ascertain eligibility gsee Human Subjects). Existing EHT/ERT
data for 48 age-, sex- and handedness-matched healthy adults (HC) *'?° will be used as a baseline yardstick.

C2. Treatment Arms. Patients are randomized to 12 wks, 45-min weekly sessions of standardized CBT for depres-
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sion ®, including cognitive restructuring and behavioral activation, or PBO — nonspecific supportive therapy that
includes warmth, genuineness, and empathy ">°. PBO nonresponders may opt to receive CBT after PBO. Both arms
are administered by 6 qualified therapists (3 advanced PhD students per academic year) selected by Dr. Kishon
and the NYSPI head of psychology, Dr. Laura Mufson. Therapists are (i) trained in a workshop including role-
playing for 1 mo on 1 excluded case, and — during the study — supervised during (ii) weekly individual sessions (Dr.
Kishon) and (iii) weekly peer meetings. CBT adherence (audiotaped sessions) is assessed by an independent clini-
cal psychologist with the Cognitive Therapy Scale (CTS)?®, a reliable 11-item scale ** ?** measuring the quality
of CBT delivery (total > 40). Each therapist treats cohorts of 5 patients (~half male, ~half each arm, ~4 mos/cohort,
start next cohort after finishing prior). Up to 2 sessions may be missed so all 12 are completed within 14 wks.

C3. Response and Remission Criteria. We define response as a significant reduction of symptoms (> 50% from
baseline) and remission as improvement to asymptomatic within the normal range (HRSD < 7; BDI < 13). To obtain
a continuous rather than dichotomous measure of treatment outcome, we will employ a mixed-effects model for
all HRSD (every 3 wks) or BDI (weekly) ratings (R software ') to compute estimates of each patient’s baseline
score (i.e. the model’s intercept) and the rate of symptom change over time (slope of HRSD or BDI scores) *" 82,

C4. Metacognitive Measures. Different facets of PMwill be assessed with the (1) Self-Reflection and Insight Scale
(SRIS; 20 items, 2 subscales) ™ and (2) Psychological Mindedness Scale (PMS; 45 items, 5 factors)*®. PMS has
strong internal consistency (Cronbach’s a = .87) ™ and is often used together with the Toronto Alexithymia Scale
(TAS; 20 items, 3 factors)®. The TAS is inversely related to PM' and measures emotional awareness. The TAS
has good internal consistency (a = .81) and test-retest reliability (r=.77)®. Two widely-used instruments will assess
different aspects of M. The Mindful Attention Awareness Scale (MAAS; 15 items)? measures the present-moment
attentional components of M. The MAAS has good internal consistency (a = .82) and corresponding convergent
and discriminant validity. MAAS scores were higher in M practitioners than in matched controls®2'. The Five-Facet
Mindfulness Questionnaire (FFMQ; 39 items)”® assesses the daily-life tendency of being mindful. The widely-used
Emotion Regulation Questionnaire (ERQ; 10 items) ® assesses the tendency to regulate emotions via cognitive
reappraisal and expressive suppression; both factors have acceptable-to-excellent reliability and validity °% 8¢,

C5. Emotional Hemifield Task (EHT). ERPs will be recorded to lateralized presentations (250 ms) of negative
and neutral stimuli consisting of 16 closely-matched pairs of pictures depicting facial areas of patients with skin
diseases before and after surgical treatment "> '2°_ Stimuli pairs differ only in the emotionally relevant feature but
are virtually identical in all other aspects (i.e. their physical stimulus properties) to avoid possible confounds of non-
emotional stimulus characteristics (e.g. content, complexity, spatial frequencg)%. Nevertheless, emotional construct
validity is high as indicated by self-report ratings of valence and arousal ' and skin conductance responses "°.
A pseudo-randomized presentation sequence (128 trials, variable 8-13 s ITl) controls hemifield (left, right) and
emotion (negative, neutral)see 123 129forfuldetalls gty li are mirrored for half of the trials because the affective feature
is not necessarily in the picture center?. Participants attend to the stimuli while maintaining fixation. No manual
response is required. Horizontal eye movements are monitored to warrant hemifield exposure s¢¢ 129 for details,

C6. Dichotic Listening (DL). The ERT is a dichotic emotion recognition test?’ in which 4 words (power, tower,
dower, bower) are pronounced in 4 emotional tones (angry, happy, sad, neutral). Subjects report the two dichotical-
ly presented emotions (one from each ear)?®. A left ear advantage (LEA) is expected for individuals with RH domi-
nance for processing prosody ??. A dichotic fused words test will provide a robust, valid (Wada Test?*?), and reli-
able (test-retest r = 0.852%) behavioral measure of perceptual asymmetry (PA) for verbal processing. Words that
rhyme (coat/goat) fuse into a single percept when simultaneously presented CBT or PBO [weeks]
to each ear. The accuracy of reporting the word in either ear is expressed as el1f2]s[als6[7]8[o]s0[11[12]post
a laterality score to reflect PA magnitude 9.2 |ndividuals who are LH-domi- |Mopf e o oo e

nant fOl' Ianguage yleld a REA 235, 242; see 23, 139 for further details_ PMS =
PM | SRIS

C7. Assessement Timeline. EHT and DL testing will be done pre- and post- i
treatment (Fig. 6) in 2-3 h sessions. Meta-cognitive self-report measures (PM/ | ™ [rema
M/ER) will be obtained at baseline (pre-Tx), midpoint (wk 6) and the end of [ £ LEra

treatment (post-Tx). Depressive symptoms will be assessed every 3 wks o[«
(HRSD) and weekly (BD|; Clinical Global Impressions [CG|] scale) 30,85, Fig. 6. Assessment of outcome measures.

C8. EEG Acquisition. Briefly, 72-channel EEGs ' "® are recorded at 1024 samples/s (24-bit BioSemi'") and ex-
ported to Neuroscan to remove DC offsets and low-frequency drifts ', Bipolar EOGs are interpolated via spherical
splines '™ to evaluate subsequent removal of blinks (spatial PCA ). Epochs (-200..1500 ms, 30 Hz low pass) are
optimized with proven screening procedures, some developed by our group, to identify and interpolate '"° EEG
traces with amplifier drift, residual eye activity, movement or muscle artifacts '"". ERPs are averaged from artifact-
free trials, screened for electrolyte bridges®2'®, baseline-corrected, and low-pass filtered (12.5 Hz)see12forfurtherdetails

C9. CSD, PCA and sLORETA. ERPs are transformed to current source densitg (CSD) estimates (uV/cm?) using
a spherical spline surface Laplacian™'" 7 114-115,118, 120,125,129

o
=

X

X | |x | [ [x|x|x

[ [ [ [x |x|x|x[x

x [ [ > [>|x|x[x]|x

, as detailed elsewhere . CSDs are based on the 2™ spa-
tial derivative of surface potentials and represent the magnitude of radial current flow entering (source) and leaving
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(sink) the scalp 70171 218 120 foratutoriel | CSDg gre submitted to covariance-based temporal PCA (CSD-tPCA) with
unrestricted Varimax rotation ''2"'*"%®_Due to the reference-free CSD transform 28 tPCA factor scores directly
reflect neuronal generator patterns at scalp. Unlike conventional surface potential (ERP) measures, CSDs are not
biased by the imposition of an EEG reference, nor by smearing due to volume conduction ''*'?2"7 allowing loca-
lized activity to be placed in the context of the full topography "+1"%217218 Factors are back-projected into surface
potential space *? and submitted to SLORETA'"2'? to estimate the putative cortical generators (distributed source
inverses) underlying the identified emotion effects '°. Of note, the previously identified CSD-tPCA factor structure
can also be applied to the new EHT data to obtain component scores for N2 sink, P3 source and CP source '?° 1%

C10. Statistical Analyses and Power. Repeated measures ANOVA for mixed designs (including between- group
and within-subjects pre/post variables as required) will be used for EHT/ERT measures, employing an unstructured
covariance matrix (BMDP-5V %) with sex, age, and parental SES as covariates (handedness, exercise and sleep
wiII be included if necessary; significant covariates will prompt further exploratory analyses). Unlike F statistics (4V
%), 5V computes maximum likelihood estimates and Wald test x? statistics within a linear regression model that
allows imputation of missing data and inclusion of time- varylné; covariates (M/PM/ER). Nonparametric permutation
tests will evaluate emotional differences in CSD topography '%" 25129157 for each group (Tx CBT/PBO, Responder/
Remitter yes/no). For the sole purpose of estimating approximate senS|t|V|t|es (for small to large effect sizes, =
.1to .4) at 80% power (p < .05), repeated measures ANOVA (1,inin = -7; final N = 48) and fixed-effects ANCOVA
(adding 48 HCs for baseline comparison; see C1) were evaluated via G*Power . Required effect sizes (f) were
.32 (H1, H5), .29 (H2), .21 (H3, H4, H6). The association between LEA and N2 (H7) will be tested with linear (Pear-
son’s) and non-parametric correlations, allowing to detect r > 0.35 (medium effect size) at 80% power. While this
suggests adequate power to detect small-medium to medium-large effect sizes for our first 3 specific aims, due
to sample size feasability constraints of an R21 mechanism (time and money), we are somewhat underpowered
for our 4" exploratory aim (H8-H10). To assess the prognostic value of PM/M/ER before and during CBT, and their
relationship with EHT/ERT measures pre/post CBT (H8), we will fit separate multiple predictor, mixed-effect regres-
sion models for BDI, HRSD, rate of symptom change (C3), or EHT/ERT as outcomes, with time point, baseline
PM/M/ER as predictors, adjusted for baseline depression scores as covariate, and subject-specific intercepts and
slopes . In a second model, time-varying PM/M/ER scores will be used as predictors with lagged values (baseline
PM/M/ER for mid-Tx, mid-Tx PM/M/ER for post-Tx response). In secondary analyses, we will run logistic regression
models with binary Tx outcome (C3) with baseline PM/M/ER scores as predictors ** %, Effect sizes (small to large,
d = .2 to .8*) for the mixed-effect regression models estimated via the R library longpower ™ were 0.79 and 1.12
(both/single Tx arm), more than enough for the large effects in our preliminary data (A3); however, comparable
ERP and DL effects are yet unknown but those will be generated during this R21 project. H9-H10: To explore
whether PM/M/ER scores pre/post Tx are mediators and/or moderators of CBT outcome and/or EHT/ERT, we will
fit mixed-effect models with baseline EHT (ERT), PM (M/ER), and their interactions as predictors of time-varying
depression scores during and after CBT. Then, we fit a mediation model with time-varying predictor and mediator,
where lagged values of EHT (or ERT) and PM (or M/ER) will be used to predict depression score during/post CBT.
Although this R21 will not provide enough power for a formal mediation test of this exploratory aim, we will estimate
and report the direct and indirect effects of EHT/ERT on depression with 95% ClI. If we document meaningful effect
sizes, we will pursue a larger R0O1 follow-up study with a sample size sufficient to achieve adequate power.

C11. Rigor and Reproducibility. The design includes MDD patients randomly assigned to CBT vs. no CBT arms
required to provide pre- and post-CBT comparisons (accounting for time-dependent changes of EHT/ERT mea-
sures). While emotional ERPs have been found to be robust and stable '8, long-term test-retest reliability '° of the
EHT is currently being assessed in an independent project (MH036197; MPI: Weissman/Posner; Co-l: Kayser).
The proposed mechanistic clinical trial employs CBT as a vehicle test of treatment response to assess the relation-
ship between M/PM/ER and affective ERPs and their value as predictors of CBT response (A117). Self-report, clini-
cal assessments (semi-structured interviews), and CBT procedures are standard in the field with high validity, relia-
bility and applicability. Data processing will be blind to treatment randomization and outcome, and of all included
measures. Notably, our ERP analysis is systematic, comprehensive, unbiased, and reference-free 18120125129 The
statistical analysis will take into account all relevant variables, including sex as a biological variable and age.

C12. Potential Pitfalls and Problems. Given the proposal’s complexity and the constraints of an exploratory R21,
not all potentially relevant aspects can be studied in sufficient depths at this time (e.g. also obtaining HC data).
However, we have identified key scientific issues, recognized to-be-assessed possible confounds (C17), and formu-
lated testable hypotheses that will yield an important initial platform on which to build future work.

D. TIMELINE Year 1 Year 2

Patients will participate in 2 EEG test sessions (pre/post intervention; irsapproval /protocolsetup | a1]a2][a3[as]a1]a2|a3| a4
C2). EEG data processing will proceed in parallel. The timeline allows [selectand train therapists W T &
for therapist training and write-up. We already obtained IRB approval, !l &patients /pre-(CET|PBO) e
finalized protocol setup, and successfully collected pilot data. oSl teatment ? o

Manuscript preparation
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PHS Human Subjects and Clinical Trials Information

OMB Number: 0925-0001 and 0925-0002

Expiration Date: 03/31/2020

Are Human Subjects Involved ® Yes O No
Is the Project Exempt from Federal regulations? O Yes ® No
Exemption Number a1 o2 a3 o4 0asd a6 a7 a8

Other Requested Information

Tracking Number: GRANT12972719 Funding Opportunity Number: PA-19-054 Received Date:
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Human Subject Studies

Study# Study Title Clinical Trial?
1 Combining Electrophysiological, Behavioral and Psychological Measures to Target Yes
Mechanisms of Emotion Processing and Regulation During Cognitive Behavior Therapy in
Depression
Tracking Number: GRANT12972719 Funding Opportunity Number: PA-19-054 Received Date:
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Section 1 - Basic Information (Study 1) OMB Number: 0925-0001 and 0925-0002

Expiration Date: 03/31/2020
1.1. Study Title *

Combining Electrophysiological, Behavioral and Psychological Measures to Target Mechanisms of Emotion
Processing and Regulation During Cognitive Behavior Therapy in Depression

1.2. Is this study exempt from Federal

Regulations * O Yes ® No
1.3. Exemption Number a1 a2 @03 o4 a5 a6 a7 08
1.4. Clinical Trial Questionnaire *
1.4.a. Does the study involve human participants? ® Yes O No
1.4.b. Are the participants prospectively assigned to an intervention? ® Yes O No
1.4.‘c.lls the study designed to evaluate the effect of the intervention on the ® Ves O No
participants?
1.4.d. Is the effect that will be evaluated a health-related biomedical or
i ® Yes O No
behavioral outcome?
1.5. Provide the ClinicalTrials.gov Identifier (e.g.
NCT87654321) for this trial, if applicable
Tracking Number: GRANT12972719 Funding Opportunity Number: PA-19-054 Received Date:
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Section 2 - Study Population Characteristics (Study 1)

2.1. Conditions or Focus of Study
o Major Depressive Disorder (DSM-5)
2.2. Eligibility Criteria
Male or Female; Off psychotropic medication; No history of other psychopathology;
2.3. Age Limits Min Age: 18 Years Max Age: 65 Years
2.4 Inclusion of Women, Minorities, and Children ~ R21KayKis-InclusionAcrossLifespan 2019-11-12.pdf

2.5. Recruitment and Retention Plan R21KayKis-RecruitmentRentention 2019-11-12.pdf
2.6. Recruitment Status Not yet recruiting
2.7. Study Timeline R21KayKis-StudyTimeline 2019-11-12.pdf
2.8. Enrollment of First Subject 07/01/2020 Anticipated
Tracking Number: GRANT12972719 Funding Opportunity Number: PA-19-054 Received Date:
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INCLUSION ACROSS THE LIFESPAN

MDD patients being 18 to 65 years of age will be recruited. Patients between 18 and 21 years are not considered
children under NIH policy (see NIH Guide Notice NOT-OD-16-010). The manualized CBT intervention ® and the
nonspecific supportive therapy (PBO) considered in this study are for adults having unipolar depression. While
there are different manualized CBT interventions specifically for adolescents or even younger children, the
constraints on sample size in the context of an exploratory/developmental R21 research award application
mandates the limitation to adult participants to warrant a sound scientific approach. The exclusion of elderly
participants (> 65 years) is mandated by scientific standards, as event-related potentials, hearing tests and
cognitive performance are well-known to be affected by advanced age.
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RECRUITMENT AND RETENTION PLAN

MDD patients (N = 60) will be recruited through the DES at NYSPI. Over the last years, neither rates for CBT
treatment at the DES nor rates of CBT success have differed by sex. Accordingly, we will aim to recruit an equal
number of men and women as study participants from the Washington Heights community directly surrounding the
Columbia University Irving Medical Center in New York City by a Principal Investigator, a co-investigator or by a
research assistant. Right-handers '™ aged 18 to 65 will be recruited: through online advertisements, including
RecruitMe (recruit.cumc.columbia.edu, a CU research site aimed at aiding recruitment of study participants),
Google AdWords, Facebook, Research Match, in relevant sections (i.e. volunteers, gigs, jobs); via commercial print
and poster advertisements; by referrals from affiliated clinics and clinicians in private practice after advertising the
study via the CU PsychoPharmacology list server; and by self-referral. We estimate that approximately 80% of
those who contact the DES at NYSPI will prove eligible for the study.

We conservatively estimate retention rates at .9 at baseline and at .8 at the end of treatment (i.e. over 3-4 mos
of intervention). Patients will receive psychotherapy free of charge. While participants are encouraged to complete
their course of 12 treatment sessions for maximum efficacy, participation is entirely voluntary. Patients will receive
24-h reminders for their weekly treatment sessions. However, each patient may miss up to 2 sessions provided
that all 12 sessions are completed within 14 wks. CBT drop-out rates have been below 15% at the DES and
removal of MDD patients from the study due to serious adverse events (e.g. suicidality) has been extremely rare
(i.e. only 1 case over the last decade).
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STUDY TIMELINE

Our team has begun with the collection of pilot data in MDD patients already enrolled at the DES for receiving
standardized CBT, with electrophysiological (EHT) and behavioral (ERT) data being obtained before and after
treatment. The clinical treatment procedures, including nonspecific supportive therapy (placebo [PBO), and collec-
tion of psychological measures (PM/M), have been approved by NYSPI IRB protocol #806R, and all EHT/ERT
testing procedures have been approved by IRB #6559R. Upon notice of award, these two IRB protocols will be
merged to a new NYSPI protocol for a single clinical trial. We anticipate obtaining IRB approval before the award’s
official start date without delay. Likewise, all protocol procedures are already in place and therefore will not require
any additional setup or implementation time.

Year 1 Year 2
IRB approval / protocol setup Ql|Q2|(Q3|Q4|Ql|Q2| Q3| Q4
Select and train therapists 2 o
Enroll 60 patients / pre-(CBT|PBO) #—{P&>&—> | ¢—>¢1>
post-treatment o O = o O
Manuscript preparation ¢ P

During the first month of the project, our team — with assistance of the DES — will begin the recruitment process,
including placing commercial advertisements for the study throughout the local community (Washington Heights)
and the greater area of New York City. At the same time, Drs. Kishon and Mufson will select, train and certify 3
qualified therapists. The therapists will then commence with the administration of weekly treatment sessions to
recruited MDD patients who meet all inclusion/exclusion criteria. Recruited participants will be randomized to CBT
or PBO intervention by also taking relevant constraints into account (i.e. approximate equal representation of sex,
age, race/ethnicity, and handedness in each treatment arm). Each therapist will treat 5 patients at a time for about
3-4 months, after which he/she will treat another 2 batches of 5 patients. Before and after treatment, Dr. Kayser’s
team at the Psychophysiology Laboratory will coordinate with the DES and arrange for the EHT and ERT testing
of patients. This process will repeat with the beginning of Year 2, at which time a new group of 3 therapists will be
selected, trained and certified, who each will then administer treatment to 2 batches of 5 patients.

Our targeted enrollment sample size is 60 MDD patients, with 40 patients treated in Year 1, and 20 patients
treated in Year 2. The above arrangement intentionally exceeds these numbers, as 3 therapists will together be
able to treat 15 patients within a single batch (i.e. a total of 45 and 30 patients in Year 1 and 2, respectively). These
totals include for each therapist 1 excluded training case (i.e. a total of 6 excluded patients), leaving a safety net
of 9 patients that will provide a fall-back resource if there are any enrollment shortfalls, such as an unforeseen drop
in recruitments or occurrence of any serious adverse event, which would challenge this timeline. However, no
additional patients will be enrolled in the study in excess of the targeted sample size.

Routine EEG data processing for the EHT paradigm will proceed in parallel to data collection. Entering and
processing of the behavioral data stemming from the dichotic listening tasks, and entering of all clinical and
behavioral data will be proceed at the same time. Research staff involved in these tasks will be blind toward
treatment randomization and clinical outcome.

Final data analysis, manuscript preparation and dissemination of findings will fall into the last 4-5 months of Year
2. At this stage, we will evaluate our hypotheses associated with Specific Aims 1-3. For our exploratory Aim 4, we
will consult with our biostatistician, Dr. Ying Chen, to implement the more complex GLMM and multilevel statistical
analyses. The timeline therefore will allow completion of data analysis within the proposed 2-year award period.
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Inclusion Enrollment Reports

IER ID# Enrollment Location Type Enrollment Location
Study 1, IER 1 Domestic New York State Psychiatric Institute (NYSPI), 1051 Riverside Drive,

New York, NY 10032

Tracking Number: GRANT 12972719

Funding Opportunity Number: PA-19-054 Received Date:
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Inclusion Enroliment Report 1

Using an Existing Dataset or Resource™ : O Yes ® No
Enrollment Location Type* : ® Domestic O Foreign
Enroliment Country(ies): USA: UNITED STATES
Enrollment Location(s): New York State Psychiatric Institute (NYSPI), 1051 Riverside Drive, New York, NY 10032
Comments: All research and treatment activities will be performed at NYSPI.
Planned
Ethnic Categories
Racial Categories Total
Not Hispanic or Latino Hispanic or Latino
Female Male Female Male
American Indian/
Alaska Native 0 0 0 0 0
Asian 2 4 0 0 6
Native Hawaiian or
Other Pacific Islander 0 0 0 0 0
Bla;k or _African 3 3 1 1 3
merican
White 20 20 4 2 46
More than One Race 0 0 0 0 0
Total 25 27 5 3 60

Cumulative (Actual)

Ethnic Categories
Unknown/Not
Racial Categories Not Hispanic or Latino Hispanic or Latino Reported Ethnicity Total
Unknown Unknown Unknown
Female Male Not Female Male Not Female Male Not
Reported Reported Reported
American Indian/
Alaska Native 0 0 0 0 0 0 0 0 0 0
Asian 0 0 0 0 0 0 0 0 0 0
Native Hawaiian or
Other Pacific Islander 0 0 0 0 0 0 0 0 0 0
Black or African
American 0 0 0 0 0 0 0 0 0 0
White 0 0 0 0 0 0 0 0 0 0
More than One Race 0 0 0 0 0 0 0 0 0 0
Unknown or 0 0 0 0 0 0 0 0 0 0
Not Reported
Total 0 0 0 0 0 0 0 0 0 0
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Section 3 - Protection and Monitoring Plans (Study 1)
3.1. Protection of Human Subjects R21KayKis-HumanSubjects 2019-11-12.pdf

3.2. Is this a multi-site study that will use the same protocol to O Yes ® No O N/A
conduct non-exempt human subjects research at more than one
domestic site?

If yes, describe the single IRB plan

3.3. Data and Safety Monitoring Plan R21KayKis-DataSafetyPlan 2019-11-12.pdf

3.4. Will a Data and Safety Monitoring Board be appointed for O Yes ® No

this study?
3.5. Overall structure of the study team R21KayKis-StudyTeam 2019-11-15.pdf
Tracking Number: GRANT12972719 Funding Opportunity Number: PA-19-054 Received Date:
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PROTECTION OF HUMAN SUBJECTS
1. RISKS TO THE SUBJECTS
a. Human subjects’ involvement and characteristics

We propose to recruit a total of 60 patients meeting DSM-V criteria for major depressive disorder (MDD) who
will be equally randomized to cognitive behavioral therapy (CBT) and nonspecific supportive therapy (PBO). For
the primary goal of the proposal (i.e. clarifying mechanisms underlying CBT response), it is essential to test
MDD patients receiving CBT because the ultimate objective of this research is to contribute to the development
of biomarkers of this disorder as diagnostic aids. The expectation is that depressed patients will benefit from
CBT and reduce their depressive symptoms. A group of minimally-treated depressed patients is required by
methodological standards to separate CBT-specific outcome effects from those of spontaneous recovery
(placebo response). Only subjects in good physical health will be included in the project.

Language: Ability to speak and understand English is a requirement for the study. Therefore, all interviews and
other study materials will be in English.

Sources of Study Information: MDD patients will be recruited through the Depression Evaluation Service
(DES) at NYSPI/Columbia University (CU; see Study Recruitment and Informed Consent for details) and will
receive initial information about the study. We have current approval from the Institutional Review Board (IRB)
at New York State Psychiatric Institute (NYSPI) for recruiting MDD patients to receive CBT or PBO —nonspecific
supportive therapy (IRB protocol #6806R) and to participate in pre-/post-(CBT|PBO) EHT and ERT testing (IRB
#6559R) for the purpose of collecting pilot data. As these procedures are identical to the ones stated in this
proposal, it is expected that this project will also be approved by the IRB.

Pre-Recruitment Screen: A brief telephone screen will be conducted at the DES with all potential participants
who give verbal consent to be screened after hearing about the study. The purpose of the phone screen is to
assess whether the subjects can participate in the study as MDD patients, and to tentatively rule out certain
mental conditions (e.g. active psychosis, bipolar disorder), as well as use of prescribed antidepressant or over-
the-counter antidepressant medications in the past month (3 months for fluoxetine). We will not exclude persons
using medications for other purposes (e.g. high blood pressure, etc). The phone evaluation will take ~20-30
minutes and includes: (1) determining why the person called; (2) explaining the study and answering any
questions; (3) recording subject’s name, address, demographic information (age, gender, handedness), source
of referral, presenting problem, psychiatric history, past treatment, social history, medical history, mental status,
and provisional diagnosis. Those found eligible will be invited for further diagnostic evaluation.

In-Person Interview: Participants who pass the initial telephone screen will be asked to come to the DES at
NYSPI for an evaluation that will include a structured clinical interview (SCID %), conducted by the staff of the
DES. Subjects will be asked to sign an evaluation consent form beforehand. This consent form covers only the
pre-enroliment evaluation. The SCID will be used to determine diagnostic eligibility for the study (see Inclusion/
Exclusion Criteria). At this time, participants will also be screened for any hearing loss using a standard audio-
gram procedure, fill-out a brief handedness questionnaire ', and provide information about their parental
socioeconomic status (SES) " %,

Inclusion Criteria: Study criteria specifically require subjects to be between the ages of 18-65, right-handed
and to be able to speak English well enough to comprehend and comply with protocol requirements. Participants
will be recruited to achieve equal gender representation (i.e. about half male) as much as possible; in any case,
however, both treatment arms will have the same ratio of male and female participants, which will be
accomplished by implementing this requirement as a constraint to the randomization procedure. Medically
healthy individuals will be included as MDD patients if they: (1) meet DSM-52 criteria for a current MDD episode
based on a structured clinical interview (SCID)®”; (2) score greater or equal to 13 on the Beck Depression Inven-
tory (BDI-1l) "> and greater or equal to 14 on the Hamilton Rating Scale for Depression (HRSD) ¥ . Participants
will be interviewed about the type and number of minutes exercise/workout per day in the past 7 days prior the
evaluation, and the type/number of exercise/workout days during the past 6 months. Levels of exercise will be
controlled for in the data analysis due to known effects of exercise on cognition ® and mood ** "%, Likewise,
participants will be screened for their sleep habits *' which also can impact on mood ™.

Exclusion Criteria: Participants are excluded for any of the following reasons or DSM-5 criteria: (1) substance
abuse or dependence (including alcohol) in last 6 months; (2) positive toxicology screen as determined by blood/
urine testing (e.g. thyroid dysfunction, street drug use); (3) history of schizophrenia or other current psychotic
disorder; (4) MDD with psychotic or catatonic features; (5) Bipolar I, || Affective Disorder; (6) Organic Mental
Disease; (7) significant suicidal ideation with a plan and intent, also assessed using the Columbia-Suicide
Severity Rating Scale (C-SSRS) ', that cannot be managed safely as an outpatient, or homicidal ideation
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(suicidality monitored throughout study); (8) a primary diagnosis of panic disorder, obsessive-compulsive
disorder, psychogenic pain disorder, anorexia/bulimia, or any unstable medical condition; (9) any recent (< 12
mos) history of CBT (as determined by Dr. Kishon during an in-person interview); (10) prior seizure disorder,
significant head trauma or other neurological disorders; (11) lack of capacity to give informed consent.
Participants are also excluded if they received psychotropic medication, over-the-counter antidepressant, or any
non-CBT intervention (e.g. deep breathing, meditation/mindfulness, psychotherapy — except for minimal sup-
portive nonspecific therapy PBO) 7 for at least 1 month prior to recruitment (3 months for fluexetine).
Participants are also excluded if they have a hearing loss (>30 dB in either ear) or hearing asymmetry (>10 dB
across ears).

b. Sources of Material

MDD patients will be assessed using standard interviewer and self-rating scales for assessing psychopathology
and are also tested on ERP and behavioral tests (i.e. EHT '® and ERT %). These data will be obtained
specifically for research purposes.

CBT and PBO intervention procedures: Following established procedures at the DES, 12 sessions of indi-
vidual manual-driven CBT® will be conducted by highly trained master degree clinicians who are approved and
credentialed by Dr. Laura Mufson, the head psychologist at NYSPI. Dr. Kishon will supervise all therapists on
a weekly basis. As a non-CBT intervention, nonspecific supportive therapy (PBO) will be administered in a
parallel format, also consisting of 12 individual sessions. Nonspecific treatment controls for many of the common
or nonspecific factors of therapy (e.g. contact with a therapist, participation in individual sessions, therapist being
committed to provide support that will assist the patient, and to demonstrate allegiance to what s/he is doing).
As such, treatment is neither withheld (i.e. no treatment) nor delayed (wait-list) nor is a “fake” treatment provided
that is not intended to work, thereby adhering to ethical standards '*. All CBT and PBO sessions will be audio-
taped unless the subject does not consent. The audio recording will not include the subject’s full name. It will
be reviewed by Dr. Kishon to evaluate the treatment provided by the therapist. Audio recordings will be kept for
no more than 10 years after which they will be destroyed. However, if the patient withdraws consent, audio
recordings will be destroyed at that time (i.e. during or after the interview or procedure). The patient reserves
the right to withdraw consent at any time prior to or during the audio taping. Following treatment protocol
guidelines ®, specific tools and methods of coping with depression are given to each subject in the CBT arm.
The subject will learn to use the following basic cognitive-behavioral techniques: constructing an ‘Action
Schedule,’ setting goals, doing ‘Behavioral Experiments,” and constructing a Distorted Thought Record (DTR)
% The patient is expected to use these tools between CBT sessions. After treatment, patients will be referred
to the appropriate setting as needed. Treatment can end at any point if the patient requests so, or if his/her
condition worsens significantly, in which case the patient will meet Dr. Kishon for open ended sessions until
referred to an appropriate treatment (please see below for suicidal risk).

c. Potential Risks

Patients are interviewed to select potential participants for the study. Information regarding medical and psychia-
tric state and history are solicited from individuals at this time. Notwithstanding below considerations, these
interviews and tests are in no way hazardous. However, a primary consideration in this study is the fact that we
are recruiting diagnostically depressed individuals, who require careful monitoring and protection.

During the phone screen, evaluation interview, and while receiving CBT|PBO or after therapy sessions, the parti-
cipants will be asked about psychiatric symptoms they have experienced in the past week, month, year or at
other times in their lives. There is, of course, some risk that some participants will become distressed from
discussing such matters. However, participants are always informed that they may refuse to answer any
question and are made aware of psychological resources available to them. In addition, the study employs a
procedure of clinical review and response for severe or urgent cases (see Protection Against Risk).

Participants are informed that if they become upset by this procedure, they can stop at any time. The treatment
for depression provided during this study may be ineffective for some patients, and there is a possibility that
patients’ symptoms will worsen during the course of treatment. If subjects show significant deterioration in their
symptoms based on the Hamilton Rating for Depressive Symptoms (HRSD) ¥, the weekly Beck Depression
Inventory (BDI-I1)"2, and weekly Clinical Global Impression Scale (CGl-improvement)®®® score of 6 or 7 (much
or very much worse), they will be considered for study removal and will receive open-ended sessions with Dr.
Kishon until referred to alternative treatments. Alternative treatments include antidepressant medications, and
other psychotherapeutic modalities, including interpersonal psychotherapy for depression. Level of suicidality
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will be monitored carefully at each phase of the study using the C-SSRS, and Dr. Kishon or a psychiatrist will
be immediately informed as needed. Necessary steps will be taken (see Protection Against Risks). Inpatient
psychiatric treatment is available at New York State Psychiatric Institute to research participants in the event
of clinical decompensation requiring hospitalization.

In our prior work, patients and controls experienced little difficulty performing the behavioral and ERP tests. All
testing procedures are designed to maximize the mental and physical comfort of the participants and represent
no risk to them. Participants will also have their EEG recorded from scalp using a standard electrode cap. The
procedures for measuring the EEG are non-invasive and standard for clinical research in this area and represent
no risk to the subjects (see Protection Against Risk).

2. ADEQUACY OF PROTECTION AGAINST RISKS

a. Recruitment and Informed Consent

Participants will be recruited from the community directly surrounding the Columbia University Irving Medical
Centerin New York City by a Principal Investigator, a co-investigator or by a research assistant through any the
following mechanisms: (1) online advertisements, including RecruitMe (recruit.cumc.columbia.edu, a CU
research site aimed at aiding recruitment of study participants), Craigslist, Google AdWords, Facebook,
Research Match, in relevant sections (i.e. volunteers, gigs, jobs); (2) commercial print and poster advertise-
ments; (3) referrals from affiliated clinics and clinicians in private practice after advertising the study via the CU
PsychoPharmacology list server; (4) self-referral. All potential participants will be referred to the DES at NYSPI.
We estimate that approximately 80% of those who contact the study will prove eligible.

Patients will initially be interviewed to determine if they would be willing to participate in the project. They are
given a full description of the study and all test procedures. An TBD experienced psychiatrist at the DES, and
Dr. Kishon, an experienced clinical psychologist working at the DES, will supervise the initial telephone screens
and the in-person diagnostic evaluations, which will include medical history, blood and urine tests. Subjects will
sign consents for the in-person evaluation and those who meet all inclusion/exclusion criteria will also sign a
full study consent with Dr. Kishon or Dr. Kayser.

Prospective participants will be given a full description of the research project on their initial visit to NYSPI,
including ERP and behavioral tests. Because the study is a clinical trial, the informed consent documents will
include a specific statement relating to posting of clinical trial information at ClinicalTrials.gov involving only de-
identified data. The overwhelming majority of MDD patients will be able to comprehend the nature of the test
procedures and decide whether or not they will volunteer for it. Only participants who have capacity to give
informed consent will be tested in this project. If there is any question about a patient’s ability to make such
decision, he/she will not participate in the study but instead be referred to the appropriate setting. If they agree
to participate in the study, they will be asked to sign appropriate consent forms. In the study consent form,
subjects are advised fully of the procedures to be used, the amount of time required of them, the possible risks
and benefits of the procedures, their right to refuse participation in the study without prejudice, their right to
terminate participation at any moment without prejudice, and the name of the principal investigators.

b. Protection Against Risk

Having conducted this type of study for over several decades, we have extensive experience managing suicidal,
symptomatic participants in protocols, and have learned how to pace them through study procedures providing
rest periods between components. Generally, the subjects find it helpful to speak with our highly trained clinical
assessors. Subjects can decline some or all of the procedures and we are continually monitoring the subjects
for indications of distress or fatigue. At all times, the DES will closely monitor the participants’ well-being, and
will maintain its commitment to them throughout the study.

Telephone Screens: At the telephone screen, probably depressed persons who prove ineligible for the study
will either be invited to participate in a more appropriate DES study, or referred for outside treatment. The same
will be done with anyone who leaves the study at any point and at the end of the study.

Evaluation: The participant’s first arrival at NYSPI will be for the in-person evaluation, which will be conducted
at the DES. At that time the study will be explained in detail, including the purpose of the in-person screen, and
she/he will be asked to sign consent for evaluation only. If the participant is found to be ineligible for the study,
she/he will be compensated for the time or referred to an appropriate setting. If found to be eligible, the
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individual will sign a study consent form, and the date and time for the initial EEG test session will be scheduled.
If the screen reveals an urgent clinical issue (e.g. severe suicidal ideation), the staff of the DES will take steps
to refer the person for immediate intervention and treatment (see Suicidal Ideation).

Clinical Back-Up During the Study: We will routinely have clinical back-up available, so that if necessary, a
psychiatric consultation can be arranged immediately, especially in cases of suicidal concern. All participants
will have the contact information for DES and of Dr. Kishon that they can use if needed, including after hours.
Dr. Kishon or a TBD psychiatrist at the DES will be available for immediate consultation if any urgent issues are
reported during any of the procedures. If there are signs of overt distress or worsening of symptoms, the parti-
cipant will be pulled out of the study for immediate clinical care at the DES and referral to appropriate treatment
as needed. Referrals for treatment will also be provided to those in need at the end of the study period.

Suicidal Ideation: If at the time of the interview with the research clinician (Masters or Doctoral level psycho-
logists) in each phase of the study, or during the CBT session, the participant expresses suicidal behavior or
suicidal ideation, the clinician conducts a risk assessment on the spot using the C-SSRS, in consultation with
Dr. Kishon. For any participants who require emergency care, they are escorted to the emergency room where
hospitalization can be arranged while the patient is in a safe environment. For participants not requiring emer-
gency hospitalization, the clinician will contact their study therapist and assist the patient in setting up an ap-
pointment as soon as possible. If level of suicidality increases during a CBT or PBO session, the therapist will
consult with Dr. Kishon during session and measures of intervention will be taken in collaboration with the
patient. For participants who are being interviewed during the phone screen or evaluation phase but are not in
the study, a referral will be made to either the local mobile crisis team or a clinic where they can be seen in a
timely fashion. If the participant is acutely suicidal during phone screening, the clinician will either make arrange-
ments for emergency care by sending a mobile crisis team and/or an ambulance to the patient’'s home. If a
participant is acutely suicidal during the evaluation, he or she will be walked to the emergency room. Less acute
situations will be handled by arranging for an appointment with the patient’s health care provider or referrals as
previously noted. Our department provides 24 hour coverage by an M.D. in addition to having an Emergency
Department. All patients are given the cell phone number for the Physician on Call and this number is also
recorded on all outgoing phone messages of the clinical staff.

EEG/ERP testing: Our highly experienced EEG technicians use EEG procedures that are standard for clinical
research in this area and the procedures represent no risk to the subjects. We employ Control Il disinfectant
and germicide cleaning solution to safeguard against potential health hazards of repeated use of electro-cap
sensors for different subjects. Moreover, we use Biosemi ActiveTwo electrode sensors that require minimal
abrasion of the scalp "".

For the EHT, which employs stimuli from a textbook of plastic surgery consisting of 16 closely matched pairs
of pictures depicting facial areas of patients with dermatological diseases before (negative) and after (neutral)
surgical treatment '#" 122128 'narticipants will be told that they can stop the procedures at any time, in particular,
if they find the negative images upsetting. They will be given a telephone number at the Study office to call if
they subsequently have any questions about the procedure.

c. Data Security

To assure confidentiality, the identity of the subjects is obscured by using coding systems used for subsequent
data and lab collection. All hard copies of patient research data, including psychological and neuropsychiatric
ratings, and progress notes from visit sessions, will be stored in locked filing cabinets located in locked rooms
throughout the length of the study. Only limited access by staff members and trained specialists is permitted.
Presentation of data to anyone outside the research staff, such as for purposes of research reports, will not
include identifying information. Computer data will be stored on Bitlocker-encrypted hard drives in a coded
database, which is password and firewall protected. Names, addresses and any other identifying information
of study individuals (e.g. age, sex) or families will be kept in an entirely separate, locked location. All data and
files are kept under lock and key, and only staff members have access to these data.

All individual information obtained will be held strictly confidential. No information that might in any way lead to
the identification of the source will be made public. All raw data from the study will be kept in locked files and
identified by ID number only. The EEG recordings and processed ERP data will be placed in a secure archive,
identified by number only, which can be requested by the participants at a later date if they should have need.
The consent forms will be stored in a separate and secure location from data obtained using the other data
collection methods. All study data will be used for research purposes only and retained, at a minimum, until the
research project is completed. All Study personnel will receive Human Subjects and HIPAA training to ensure
compliance with IRB and research ethics guidelines. Electronic data will be protected on a secure server behind
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afirewall and in accordance with HIPAA regulations. All PHIs will be stored on a SQL server with access permit-
ted on the basis of need.

IRB Approval and Certificate of Confidentiality: Every aspect of the Study has had previous Columbia University
- NYS Psychiatric Institute IRB approval, as well as being covered by a Federal Certificate of Confidentiality.
The proposed study will likewise obtain Columbia-NYSPI IRB approval and a Federal Certificate of Confidential-
ity will also be obtained.

3. POTENTIAL BENEFITS

Participants having depressive symptoms will receive psychiatric assessment, as well as psychotherapeutic
treatment for depression provided by skilled clinicians. If this treatment is ineffective, participants will be referred
to psychiatric services for further treatment, including antidepressant medication or an alternative form of
psychotherapy. Patients who were randomly assigned to nonspecific supportive therapy (PBO) and failed to
show clinical improvement may opt to receive CBT at the end of the study period.

The benefit to society is the knowledge gained in our understanding of neurophysiologic and neurocognitive
function in depression as it relates to the mechanism of change via CBT and in identifying (bio-)markers of clini-
cal response to CBT. Specifically, the benefits to others through this research is to elucidate predictors of treat-
ment outcome for CBT for depression, thereby increasing our ability to match treatments to patients effectively,
and decrease the burden of ineffectively treated depression.

4. IMPORTANCE OF THE KNOWLEDGE TO BE GAINED

This study will contribute toward delineating the mechanism by which change occurs during cognitive behavior
therapy (CBT) for unipolar depression and the development of cost-effective tests for identifying patients who
may benefit from different pharmacological or cognitive treatments. The study findings should yield an increased
understanding of the neurophysiological and neurocognitive basis of treatment response in mood disorders and
could help elucidate whether there are specific neurophysiological biomarkers of CBT treatment response that
provide a measurable indicator of change in how an individual processes emotional stimuli. In addition to adding
to general knowledge of emotional processing and neurological changes associated with CBT, a potential public
health impact of this work is that some patients and providers might be more likely to engage in (or recommend)
CBT treatment for depression if they are aware of known changes in neurophysiological functioning as
measured by such biomarkers. Participation in this project should entail little in the way of risk to the participants.
We believe that the knowledge to be gained from this study far outweighs the potential risks.
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DATA AND SAFETY MONITORING PLAN

As the proposed study meets the criteria for a clinical trial, a Data Safety and Monitoring Plan (DSMP) as required
by the NIH will be used. Due to the low-risk nature of the proposed study, the study team in close coordination with
the Depression Evaluation Service (DES) at New York State Psychiatric Institute (NYSPI) will perform all data and
safety monitoring.

The proposed study will be reviewed by the Institutional Review Board (IRB) at the New York State Psychiatric
Institute (NYSPI). After the initial approval, annual review is required by the IRB for all research protocols, during
which careful re-review of the protocol, consent forms, adverse events, progress, and dropouts/discharges is
obtained. In addition, all studies involving human subjects are periodically and systematically reviewed by the
NYSPI Quality Assurance Staff. They assure protocol compliance by comparing research charts to the IRB
protocol.

The Pls will assume all responsibility for monitoring of data collection and participant safety. Procedures are in
place to notify the IRB, the NYS Office of Research Protection (as well as the FDA and the Project Officer, if
needed) within 48 hours should any adverse events occur. All adverse events will also be documented in the
annual progress reports. An adverse event is any unwanted experience or event occurring during the course of
a study or clinical trial. An adverse event will be defined as serious whenever the outcome: is fatal or life-
threatening; is significantly or permanently disabling or incapacitating; requires or prolongs inpatient hospitalization;
results in permanent disability; results in a congenital anomaly; or is unusual and potentially serious. An adverse
event is defined as unexpected whenever the nature and severity of the event is not consistent with the known
product information or treatment course.

The Pls will monitor the study for any adverse events, although we do not anticipate any given the nature of the
study. All serious adverse events (SAEs) will be reported to the IRB: a) death — immediately; b) life-threatening —
within 7 calendar days; c) all other SAEs — within 15 calendar days. Should there be a serious adverse event that
occurs that increases the risks to the participants, the study will be stopped, an investigation will be conducted,
and a findings report will be generated before the study is resumed.
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OVERALL STRUCTURE OF THE STUDY TEAM
Principal Investigators: R. Jurgen Kayser, Ph.D.; Ronit Kishon, Ph.D.

Drs. Kayser and Kishon have shared overall responsibility for the entire program of research including design,
treatment, analysis, and reporting of the proposed research.

Other Significant Contributors: Gerard E. Bruder, Ph.D.; Steven Hollon, Ph.D.

Drs. Bruder and Hollon will advise the Pls on all aspects of the research that falls within their specific area of
expertise, including CBT, experimental implementation, and collection and analysis of dichotic listening behavioral
data.

Laboratory Manager / EEG Technician (Psychophysiology Lab): Lidia Wong, M.A.
Project Coordinator (DES): TBH Research Assistant
Psychiatrist (DES): TBD

Biostatistician: Ying Chen, M.D., M.S.
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Section 4 - Protocol Synopsis (Study 1)

4.1. Brief Summary

This R21 application aims to clarify the neurobiological mechanisms by which change occurs during cognitive behavior
therapy (CBT) for major depressive disorder (MDD). This hypothesis-driven study will explore the association between the
psychological constructs of psychological mindedness (PM) and mindfulness (M) during the time course of CBT for MDD,
and its relationship to electrophysiological and behavioral measures of automatic (i.e. stimulus-driven or bottom-up) emotion
processing. This objective is motivated by the following rationale: PM and M represent different meta-cognitive processes

of self-knowledge deemed critical for emotion regulation (ER) and CBT success. Event-related potentials (ERPs) to salient
affective pictures reflect different stages of motivated attention. Using advanced analytic EEG techniques, we have linked
these stages to the hierarchical activation of 'emotional' brain regions along the occipitotemporal ventral stream, ranging from
preconscious stimulus categorization (right secondary visual cortex, right temporoparietal junction) to conscious appraisal
(posterior cingulate cortex, ventromedial cortex). Importantly, blunted ERP responses to emotionally-arousing stimuli have
been observed in clinical depression, and hypoactivation of right temporoparietal and dorsolateral prefrontal regions normalize
after successful antidepressant or electroconvulsive treatment. A dichotic emotion recognition test, which provides an
auditory measure of bottom-up emotion processing in form of a left ear (right hemisphere) advantage for recognizing the
emotional intonation of speech patterns, has revealed behavioral deficits in MDD patients. Moreover, an increased right

ear advantage for verbal stimuli (left hemisphere) is seen in CBT responders. Employing a sample of 60 MDD patients
randomly assigned to CBT or nonspecific supportive therapy (placebo), we will obtain psychological, electrophysiological,
behavioral and clinical outcome measures of response to 12 weeks of CBT in a pre-post treatment design to determine: (1)
when and where in the brain automatic emotion processing is altered by CBT; (2) if changes in emotional responding are
moderated or mediated by meta-cognitive processes of self-knowledge; and, (3) if these measures, alone or in combination,
have promise as markers of CBT treatment response. Existing ERP and behavioral data for healthy adults (HC) obtained
using the same experimental protocols will provide normative (yardstick) data. This study brings together experienced clinical
psychologists and psychiatrists doing treatment and research in depression with investigators having expertise in affective
neuroscience and electrophysiological studies in MDD. It will provide a critical new step for outlining the affective-cognitive
and neurophysiological mechanisms of ER by which change through CBT occurs. Apart from their theoretical relevance, the
findings of this project will also aid in developing novel and more targeted interventions and in identifying patients who may
benefit most from CBT for unipolar depression.

4.2. Study Design
4.2.a. Narrative Study Description

This research aims to elucidate mechanisms through which change occurs during cognitive behavior therapy (CBT) for
depression. Assessing meta-cognitive processes of self-knowledge (top-down), electrophysiological and behavioral
correlates of emotion processing (bottom-up), and their relation to treatment outcome will provide new insights into the
mechanisms of emotion regulation deficits in depression. It will also contribute toward the clinical goal of identifying
patients who may benefit most from CBT for unipolar depression.

4.2.b. Primary Purpose Basic Science

4.2.c. Interventions

Type Name Description

Behavioral (e.g., | Cognitive Behavior Therapy | Following established procedures at the Depression Evaluation Service

Psychotherapy, | (CBT) (DES) at NYSPI, 12 sessions of individual manual-driven CBT (Emery,

Lifestyle 2000) will be conducted by highly trained master degree clinicians

Counseling) who are approved and credentialed by Dr. Laura Mufson, the head
psychologist at NYSPI. Dr. Kishon will supervise all therapists on a weekly
basis.

Behavioral (e.g., | Nonspecific Supportive As a non-CBT intervention that includes warmth, genuineness and

Psychotherapy, | Therapy (placebo [PBO]) empathy (Linde et al., 2011), nonspecific supportive therapy (PBO) will be

Lifestyle administered in a parallel format to CBT, also consisting of 12 individual

Counseling) sessions.

4.2.d. Study Phase Other

exploratory/development, mechanistic study to obtain pilot/feasibility data for larger proposal

Tracking Number: GRANT12972719 Funding Opportunity Number: PA-19-054 Received Date:
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Is this an NIH-defined Phase Il Clinical Trial? O Yes ® No
4.2.e. Intervention Model Parallel
4.2 f. Masking ® Yes O No
a Participant a Care Provider M Investigator y Outcomes Assessor
4.2.g. Allocation Randomized
4.3. Outcome Measures
Type Name Time Frame Brief Description
Primary 17-item Hamilton Rating Scale | pre- (baseline) to post standard clinical instrument (Hamilton, 1960) to
for Depression (HRSD) treatment, monthly assess symptom severity in major depressive
disorder (MDD)
Primary Beck Depression Inventory pre- (baseline) to post- standard clinical instrument (Beck, 1966) to assess
(BDI-II) treatment, weekly symptom severity in depression
Primary HRSD rate of symptom post-treatment To obtain a continuous measure of treatment
change over time (slope) outcome, we will employ a mixed-effects model
for all HRSD ratings to compute estimates of each
patient's rate of symptom change over time (slope
of HRSD scores; Petkova et al., 2017)
Primary BDI-Il rate of symptom change | post-treatment To obtain a continuous measure of treatment
over time (slope) outcome, we will employ a mixed-effects model
for all BDI ratings to compute estimates of each
patient's rate of symptom change over time (slope
of BDI scores; Petkova et al., 2017)
Primary N2 sink (ERP, Emotional pre- and post-treatment Early (212 ms peak latency) emotional ERP LPP
Hemifield Task) subcomponent derived from combined CSD-tPCA
approach (Kayser et al., 2016, 2017) reflecting
asymmetrical neuronal sources involving striate
and prestriate cortex in the occipital lobe, with a
maximum activation in the right middle temporal
gyrus
Primary P3 source (ERP, Emotional pre- and post-treatment Mid-latency (385 ms peak latency) emotional
Hemifield Task) ERP LPP subcomponent derived from combined
CSD-tPCA approach (Kayser et al., 2016, 2017)
reflecting neuronal sources involving medial
parietal lobe, with a maximum activation in the
posterior cingulate cortex
Primary CP source (ERP, Emotional pre- and post-treatment Late (630 ms peak latency) emotional ERP LPP
Hemifield Task) subcomponent derived from combined CSD-tPCA
approach (Kayser et al., 2016, 2017) reflecting
bilateral generator sources within the temporal
lobe, with a maximum activations in uncus and the
inferior temporal area
Primary LEA ERT (dichotic listing pre- and post-treatment measures extent of right hemisphere dominance or
behavior, Emotional left ear advantage (LEA) for recognizing prosody
Recognition Task) during a dichotic emotional recognition task
(Bruder et al., 2015)
Secondary | REA Fused Words (dichotic pre- and post-treatment measures extent of left hemisphere dominance or
listing behavior) right ear advantage (REA) for verbal processing
(Bruder et al., 1997, 2017)
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Other Clinical Global Impressions pre- (baseline) to post- standard clinical instrument (Guy, 1976) to assess
[CGI] scale treatment, weekly symptom severity and change in depression
(required by IRB)

Primary Responder Yes/No post-treatment binary outcome: greater or equal 50% reduction of
symptoms from baseline for either HRSD or BDI
score

Primary Remitter Yes/No post-treatment binary outcome: improvement to asymptomatic
within normal range (HRSD less or equal 7; BDI
less than 13)

Primary Self-Reflection and Insight pre- (baseline), mid-point (6 20-item SRIS measures Self-Reflection and Insight

Scale (SRIS) wks), post treatment as two core aspects of dispositional Psychological
Mindedness (PM)
Primary Psychological Mindedness pre- (baseline), mid-point (6 45-item PMS measures (1) willingness to
Scale (PMS) wks), post treatment understand oneself/others; (2) openness to
new ideas/capacity to change; (3) access to
feelings; (4) belief in the benefits of discussing
one's problems; (5) interest in the meaning of
behavior as aspects of dispositional Psychological
Mindedness (PM)
Secondary | Toronto Alexithymia Scale pre- (baseline), mid-point (6 20-item TAS is inversely related to PM and
(TAS) wks), post treatment measures the inability of emotional awareness
Primary Mindful Attention Awareness pre- (baseline), mid-point (6 15-item MAAS measures the attentional
Scale (MAAS) wks), post treatment components of dispositional Mindfulness (M)
Primary Five-Facet Mindfulness pre- (baseline), mid-point (6 FFMQ assesses the psychological aspects of
Questionnaire (FFMQ) wks), post treatment Mindfulness (M)
Primary Emotion Regulation pre- (baseline), mid-point (6 ERQ assesses the tendency to regulate emotions
Questionnaire (ERQ) wks), post treatment via cognitive reappraisal and expressive
suppression

4.4. Statistical Design and Power

4.5. Subject Participation Duration

4.6. Will the study use an FDA-regulated intervention?

R21KayKis-StatDesignPower 2019-11-15.pdf

3-4 months

O Yes

4.6.a. If yes, describe the availability of Investigational
Product (IP) and Investigational New Drug (IND)/
Investigational Device Exemption (IDE) status

4.7. Dissemination Plan

Tracking Number: GRANT 12972719

® No

R21KayKis-DisseminationPlan 2019-11-12.pdf
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STATISTICAL DESIGN AND POWER

The basic study design is a two-group pre-/post-treatment design (N = 60, n = 30/Tx arm). Given assumed
retention rates of .9 at baseline (pre-Tx) and .8 after the intervention (post-Tx), we anticipate a sample size of N
=54 (n = 27/Tx arm) at baseline, and N = 48 (n = 24/Tx arm) post-treatment. Accordingly, repeated measures
ANOVA for mixed designs (including between- and within-subjects variables as required) will be used for EHT/ERT
measures, employing an unstructured covariance matrix (BMDP-5V ) with sex, age, and parental SES as
covariates (handedness, exercise and sleep scores will be included if necessary; significant covariates will prompt
further exploratory analyses). Unlike F statistics (4V ), 5V computes maximum likelihood estimates and Wald test
X° statistics within a linear regression model that allows imputation of missing data (e.g. unbalanced designs due
to missing observations) and inclusion of time-varying covariates (M/PM). The 5V program is especially suited to
longitudinal studies.

For baseline comparison purposes (i.e. to evaluate the predicted hypoarousal to emotional stimuli in MDD),
existing EHT/ERT data from healthy adults >'?° will be used. Using these data, 48 healthy controls (HCs) will be
matched to the present MDD patients with regard to sex, age, and handedness, thereby providing a meaningful
yardstick.

For the ERP measures that include a 72-site component topography (N2 sink, P3 source, CP source), non-
parametric permutation tests will also evaluate emotional differences in CSD topography ' 125127129157 for egch
group (Tx [CBT/PBO], Responder/Remitter [yes/no]). This serves a dual purpose. First, it will provide an unbiased
evaluation of component- and group-specific emotional effects (see Kayser et al., 2017). Second, it will allow an
unbiased identification of regions-of-interests (ROIs) that best characterize (or maximize) emotional effects (i.e.
negative-greater-than-neutral stimuli), which in turn can then be used as ROls in a repeated measures ANOVA
as described above (e.g. including hemisphere and/or sites as additional within-subjects variables; e.g. Kayser et
al., 2016, 2017).

To test whether CBT responders having reduced emotional LEA but increased verbal REA (i.e. double
dissociation with a secondary behavioral outcome measure), dichotic listing task (ERT vs. Fused Words) will be
included as another within-subject variable in a repeated measures ANOVA as described above.

For the sole purpose of estimating approximate sensitivities (for small to large effect sizes, f=.1to .4) at 80%
power (p <.05), repeated measures ANOVA (r,inin = -7; final N = 48) and fixed-effects ANCOVA (adding 48 HCs
for baseline comparison) were evaluated via G*Power®’. Required effect sizes (f) were .32 (H1, H5), .29 (H2), .21
(H3, H4, H6). The association between LEA and N2 (H7) will be tested with linear (Pearson’s) and non-parametric
correlations, allowing to detect r > 0.35 (medium effect size) at 80% power.

While this suggests adequate power to detect small-medium to medium-large effect sizes for our first 3 specific
aims, due to the limitations of an exploratory R21 mechanism (time and money) thatimposes feasability constraints
on sample size, we are somewhat underpowered for our 4™ exploratory aim (H8-H10).

To assess the prognostic value of PM/M before and during CBT, and their relationship with EHT/ERT measures
pre/post CBT (H8), we will fit separate multiple predictor, mixed-effect regression models for BDI, HRSD, rate of
symptom change (using a mixed-effects model for all monthly HRSD or all weekly BDI ratings will estimate the
improvement [decline of depressed symptoms over time for each patient '*' '82), or EHT/ERT as outcomes, with
time point, baseline PM/M/ER as predictors, adjusted for baseline depression scores as covariate, and subject-
specific intercepts and slopes . In a second model, time-varying PM/M/ER scores will be used as predictors with
lagged values (baseline PM/M/ER for mid-Tx, mid-Tx PM/M/ER for post-Tx response). In secondary analyses, we
will run logistic regression models with binary Tx outcome (responder/remitter yes/no) with baseline PM/M/ER
scores as predictors % %,

Effect sizes (small to large, d = .2 to .8 ) for the mixed-effect regression models — estimated via the R library
longpower"™®® —were 0.79 and 1.12 (both/single Tx arm), more than enough for the large effects observed in our
preliminary data for PM/M measures; however, comparable ERP and DL effects are yet unknown but those will
be generated during this R21 project. H9-H10: To explore whether PM/M scores pre/post Tx are mediators and/or
moderators of CBT outcome and/or EHT/ERT, we will fit mixed-effect regression models with baseline EHT (ERT),
PM (M, ER), and their interactions as predictors of time-varying depression scores during and after CBT. Then,
we fit a mediation model with time-varying predictor and mediator, where lagged values of EHT (or ERT) and PM
(or M, or ER) will be used to predict depression score during/post CBT. Although this R21 will not provide enough
power for a formal mediation test of this exploratory aim, we will estimate and report the direct and indirect effects
of EHT/ERT on depression with 95% CI. If we document meaningful effect sizes, we will pursue a larger RO1
follow-up study with a sample size sufficient to achieve adequate power.
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DISSEMINATION PLAN

Upon notice of award, the principal investigators (Drs. Kayser and Kishon) or a designee will be responsible for
registering the clinical trial and reporting the summary results in ClinicalTrials.gov, as outlined in the NIH Policy
on the Dissemination of NIH-Funded Clinical Trial Information. NYSPI/RFMH has a Clinical Trials Disclosure Policy
which establishes institutional requirements to comply with the NIH policy and applicable federal regulations. The
NYSPI Office of Clinical Research is available to support investigators with registering or entering summary results
into the ClinicalTrials.gov database.

Record information will be entered within the timelines specified in the policy. Once a record is established, the
Pls will confirm accuracy of record content; resolve problems; and maintain records including content update and
modifications. The Pls will also be responsible for reporting Results and Adverse Events at the conclusion of the
project. Informed consent documents will include a statement that the study will be posted on ClinicalTrials.gov.

As this proposal represents a mechanistic clinical trial with high relevance to basic science, we also anticipate dis-
semination of findings as manuscript submissions to high-impact journals (e.g. Biological Psychiatry, Neurolmage:
Clinical, Psychophysiology, International Journal of Psychophysiology, Psychological Medicine, Psychiatry
Research: Neuroimaging) and as presentations by the Pls at scientific meetings.
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Consent Summary Page

e Overview
Below is a summary of the study that you are asked to participate in. This outline is meant to be a guide for you to
use while considering the study and reading the consent form. It is not meant to replace the consent form, which
you will have to sign if you decide to participate in the study. The consent form contains detailed information
about the study and about the risks which you will need to consider before making your decision. Read the
consent form carefully and discuss it with others before deciding to take part. And remember that, even if you
agree to participate, you can change your mind at any time.
The purpose of the study is to compare two forms of therapy for depression Cognitive Behavior Therapy (CBT)
and Nonspecific supportive treatment, and examine whether their effectiveness relates to concepts about self and
others. In each therapy you will receive 12 individual sessions. You will not be able to choose which therapy you
will receive but both are considered effective for treating depression. Precautionary measures will be taken to
prevent the transmission of COVID-19 in experimental processes. Most of your visits will be conducted remotely
using the telephone or HIPAA-compliant video teleconferencing.

e Voluntary
As with all research, this is a voluntary study, and you do not have to participate if you do not want to. Also, you
may stop participating at any time.

¢ Alternative Treatments/Alternatives to Participation
Medications, interpersonal psychotherapy (IPT), dialectic behavior therapy (DBT), group therapy.

Procedures

Evaluation for Major Depression Disorder (remote session).

Self-report study measures (beginning, midpoint, end) done online.

EEG and cognitive tests (beginning and end) done in the lab at NYSPI.

12 weekly sessions of Cognitive Behavior Therapy for Depression or 12 weekly sessions of Supportive
Therapy for Depression(remote sessions).

Participants cannot be on psychotropic medications during the study. Medicating for depression will not be
part of this study.

6. Participants will be interviewed about symptoms of depression every 3 weeks, and will fill a self-report
measure on their symptoms every week (remote sessions, and measures done online).

BN e

o

+ Risks and Inconveniences
This study includes some risks and discomforts (please refer to the consent form for further details and
explanations of these risks). These include no change of your depressive symptoms. Sometimes psychotherapy
might increase sadness and anxiety.
You should exercise caution when traveling in public and follow public health guidelines, such as wearing masks
in public and avoiding crowds. It is important for you to stay informed about public health recommendations and
guidelines regarding COVID-19, such as those issued by the Centers for Disease Control (CDC.gov) and local
government guidelines and directives. If you have questions about how you will travel for appointments, or do not
feel safe traveling, please let us know, and be advised that you can call to reschedule visits

¢ Benefits
Although some benefit is possible such as reduction of depressive symptoms, you may not have any benefit if the
treatment is not effective.

e Questions
You may contact the study principal investigator, Ronit Kishon, at 646 724 4171 with any question
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CONSENT FORM Study # 6806R
Cognitive Behavior Therapy for Depression

Purpose and Overview

The purpose of the study is to compare two forms of therapy for depression since we still can’t predict
which one will be more helpful for a particular person. Previous studies suggested that Cognitive
Behavior Therapy (CBT) is an effective treatment for depression in nearly half of the individuals who
do it, however there are others who do not benefit from it. Nonspecific supportive treatment focuses
on meeting with a therapist, receiving support, having one's hope restored, and overcoming
demoralization. In each of the treatments you will receive12 virtual sessions. You will be randomly
assigned to one or the other. The purpose of this study is to explore whether your concepts about
yourself and others are related to the effectiveness of each of the treatments. Also, you will be asked
to consent to participate in Dr. Kayser's study (#6559) for the purpose of behavioral and
electrophysiological tests at two time points that will contribute to our study. The aim is to learn more
about brain function in people who are depressed and receive different types of talk therapy.

Voluntary
Participation in this research study is voluntary. If you decide not to participate, or if you later decide

to stop participating, you will not lose any benefits to which you are otherwise entitled. A decision not
to participate or withdraw your participation will not affect your current or future treatment at the New
York State Psychiatric Institute or Columbia University Medical Center. If you are determined to be
eligible for the study and later stop your participation for any reason, the study principal investigator,
Dr. Kishon will treat you until the appropriate referral will be in place. You will be notified of significant
new findings that may relate to your willingness to continue to participate in the study.

Alternative Treatments/ Alternatives to Participation

You do not have to participate in this study to receive treatment for your depression. CBT and
nonspecific supportive therapy can be obtained outside of study participation. There are medications
that have been shown to be effective for depression and can be prescribed by your regular physician.
There are also other non-medication treatments for depression beside CBT such as interpersonal
psychotherapy, or group therapy.

Procedures

Precautionary measures will be taken to prevent the transmission of COVID-19 in experimental
processes. All your visits in this protocol will be conducted remotely using the telephone or HIPAA-
compliant video teleconferencing. In this study most of the evaluation process and all psychotherapy
sessions will be done virtually. We will discuss with you the technology HIPAA-compliant platforms to
be used and any concerns you may have, such as access to a private space in which to take calls, or
accessibility—access at home to adequate devices, cell signal, or Wi-Fi. In the CBT treatment, you will
receive 12 weekly remote psychotherapy sessions that last about 50 minutes each. The treatment
involves being asked questions about your thoughts and feelings, as well as learning skills to manage
them. In nonspecific supportive therapy you will also receive 12 sessions that last 50 minutes each. In
the sessions you will receive support and understanding for your problems, so to have your hope
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restored and to overcome demoralization.

Study measures:

You will be interviewed remotely and you will fill some self-report measures online for a total of an hour
and 15 minutes before treatment, in week 6, and after 12 weeks when the treatment is completed. We
will also ask you before each session to fill a self-report measure that takes 5 minutes so we can
monitor your symptoms. Every 3 weeks we will interview you for 15 minutes, again with the intention of
monitoring your level of symptoms. The brain tests will be administered in Dr. Kayser’s study( #6559).

Medications during the study:

You can participate in the study if you did not take prescribed antidepressant, or over the counter
antidepressant medications, in the past month (three months for fluoxetine). You will be able to
continue receiving psychotherapy sessions in the study if your clinical condition will initiate your outside
physician to prescribe psychotropic medications.

The study doctors will end your study participation if they determine it is no longer in your best interest.
In addition, you may stop participating in this study at any time for any reason. If you stop participating
in the study before 12 weeks end, the study principal investigator, Dr. Kishon, will continue to see you
for sessions until an appropriate referral will be made. Completion of the study is not required for you to
receive these sessions by Dr. Kishon.

Coqgnitive Behavior Therapy and Nonspecific Supportive Therapy — Audiotaping:

You will be audiotaped during your treatment visits. The audio recording will be used for education,
research or training purposes only. Any audio recording will not include your full name, and will be
reviewed by Dr. Kishon who will evaluate the treatment provided by therapists in this study. The audio
recordings are kept for no more than 10 years after which they will be destroyed. If you withdraw your
consent, audio recordings can be destroyed during or after the interview or procedure.

Treatment After the End of the Study:

After the study is over, the Principal Investigator, Dr. Kishon, will meet with you, and answer any
questions you may have. If after completion of the study you have not improved, you will receive
referrals for continuation of psychotherapy and/or medications. You will be able to see Dr. Kishon for
weekly sessions until the referral is in place.

Investigator Initiated Discontinuation of Study:

There may be times when the investigator carrying out this study decides to stop the study even
though you may wish to continue to participate. Examples include missing 4 number of sessions or not
responding to repeated attempts to contact you.

Risks and Inconveniences

The primary risk of participating in this study is that the treatment may not help your symptoms. If you

do not improve it may be up to 12 weeks from the time you enter the study until you would be provided
with another type of treatment. Therefore, if you do not improve, participating in this study will delay your
receiving treatment for up to 12 weeks with medications and other psychotherapies known to be helpful.
The risks of psychotherapy treatment include the possibility of increased anxiety or sadness, and the
therapists will try to help you with that if it occurs. We anticipate that the risks of study participation are
no greater than those encountered in routine clinical treatment. However, you may be withdrawn from
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the study and offered other treatment.

Benefits:

A direct benefit to you is the possibility that the treatments will help your symptoms of depression. In
addition, your participation may help researchers learn more about how to treat depression. There may
be no benefit to you if the treatment is not effective.

The knowledge gained from this study may contribute to a better understanding of psychiatric disorders,
and it may contribute to the development of objective measures for diagnosis and treatment selection.

Confidentiality

All records will be stored in locked files and will be kept confidential to the extent permitted by law.
Records will be available to research staff, and to Federal, State and Institutional regulatory personnel
(who may review records as part of routine audits).

Your name and other personal identifying information will be stored in an electronically secure database
at New York State Psychiatric Institute. Research data that is entered into the computer will be stored
according to study ID. A master list linking the patient name to the assigned ID is kept in a separate file.
In order to access, the computer and appropriate data files, the staff member must know have
knowledge of the password and be given rights to access the data by the data manager.

All data that is transmitted via computer is encoded and identifying information is removed.

A description of this clinical trial will be available on http://www.ClinicalTrials.gov , as required by

U.S. Law. This Web site will not include information that can identify you. At most, the Web site will
include a summary of the results. You can search this Web site at any time.

Your private information could be used for future research studies or distributed to

another investigator for future research studies, with or without identifiers. Should any of the information
gathered from you be used for scientific publications or presentations, you will be protected through the
use of a system of codes that will not reveal the identity of individuals. Any report based on this study
will only be used as grouped information without mention or description of the individual participants.

The NYSPI Remote Communications Guidance will be followed to ensure protection of
confidentiality. This discussion and documentation of consent is carried out in a HIPAA — compliant
teleconference as well as the psychotherapy sessions. Instruments to be completed

will be completed via REDCap, a HIPAAA-compliant platform to ensure confidentiality. Our research
assistants will assist you in using those platforms.

In case of Injury

Federal regulations require that we inform participants about our institution's policy with regard to
compensation and payment for treatment of research-related injuries. If you believe that you have
sustained an injury as a result of participating in a research study, you may contact the Principal
Investigator Dr. Ronit Kishon at 646-724-4171 so that you can review the matter and identify the
medical resources that may be available to you.

In case of injury, New York State Psychiatric Institute will provide short-term emergency medical
treatment, which has been determined to be necessary by New York State Psychiatric Institute's
doctors, and which is within the capability of New York State Psychiatric Institute to provide. In addition,
we will provide assistance in arranging follow up care in such instances.


http://www.clinicaltrials.gov/
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New York State Psychiatric Institute and Research Foundation for Mental Hygiene do not provide
compensation or payment for treatment of research related injuries. However, you should be aware that
you do not give up your legal right to seek such compensation through the court by participating in this
research.

Questions
Dr. Kishon will answer to the best of her ability any questions that the participant may have now or in the
future about the research procedures, or about the subject's response to the procedures. She can be

reached during the day, and outside of regular business hours at 646-724-4171. Dr. Kishon can be
called outside of regular business hours for important issues that should not wait until the next business
day. In the case of an EMERGENCY go to your nearest emergency room and call Dr.

Kishon.

If you have any questions about your rights as a research participant, want to provide feedback, or have
a complaint, you may call the NYSPI Institutional Review Board (IRB). (An IRB is a committee that
protects the rights of participants in research studies). You may call the IRB Main Office at (646)774-
7155 during regular office hours.

You will be given a copy of the signed Consent Form.

Documentation of Consent

| voluntarily agree to participate in the research study described above.

Name: (print)

Signed Study Participant

Date:
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| have discussed the proposed research with this participant including the risks, benefits, and
alternatives to participation (including the alternative of not participating in the research). The participant
has had an opportunity to ask questions and in my opinion is capable of freely consenting to participate
in this research.

Name: (print)

Signed: Person Designated to Obtain Consent

Date:
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New York State Psychiatric Institute (NYSPI)
Authorization to Use or Disclose Health Information during a Research Study

Protocol Number: #6806 Principal Investigator: Ronit Kishon Ph.D.
Name of Study: Cognitive Behavior Therapy for Depression

Before researchers can use or share any identifiable health information (“Health Information”) about you as part of the
above study (the “Research”), the New York State Psychiatric Institute (NYSPI) is required to obtain your authorization. You agree
to allow the following individuals and entities to use and disclose Health Information about you as described below:

e New York State Psychiatric Institute (NYSPI), your doctors and other health care providers, if any, and

e The Principal Investigator and his/her staff (together “Researchers”). Researchers may include staff of NYSPI, the New York
State Office of Mental Health (OMH), Research Foundation for Mental Hygiene, Inc. (RFMH), and Columbia University (CU),
provided such staff is a part of the study, and

e  Providers of services for the Research at CU, NYSPI and/or RFMH, such as MRI or PET, or Central Reference Laboratories
(NKI), if indicated in the consent form.

1. The Health Information that may be used and/or disclosed for this Research includes:

All information collected during the Research as told to you in the Informed Consent Form.

|:| Health Information in your clinical research record which includes the results of physical exams, medical and
psychiatric history, laboratory or diagnostic tests, or Health Information relating to a particular condition that is related to
the Research.

|:| Additional information may include:

2. The Health Information listed above may be disclosed to:
Researchers and their staff at the following organizations involved with this Research:
Nathan Kline Institute (where laboratory specimens are analyzed)

The Sponsor of the Research,

and its agents and contractors (together, “Sponsor”); and

Representatives of regulatory and government agencies, institutional review boards, representatives of the Researchers
and their institutions to the level needed to carry out their responsibilities related to the conduct of the research.
|:| Private laboratories and other persons and organizations that analyze your health information in connection with

this study

|:| Other (family members or significant others, study buddies, outside agencies etc.) Specify:

3. By giving permission to release your Health Information as described above, you understand that your Health
Information may be disclosed to individuals or entities which are not required to comply with the federal and state privacy laws
which govern the use and disclosure of personal Health Information by NYSPI. This means that once your Health

Form #PP2: HIPAA Authorization for Research 4.14.14
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Information has been disclosed to a third party which does not have to follow these laws (e.g., a drug company or the Sponsor
of the Research), it may no longer be protected under the HIPAA or NYS Mental Hygiene Law requirements but is subject to the
terms of the consent form and may be subject to other state or federal privacy laws or regulations.

4. Please note that:

e You do not have to sign this Authorization form, but if you do not, you may not be able to participate in the study or
receive study related care. You may change your mind at any time and for any reason. If you do so, you may no
longer be allowed to participate in the study. If you withdraw this Authorization the research staff and the Sponsor, if this
is sponsored research, may still use or disclose Health Information containing identifying information they already have
collected about you as needed to maintain the reliability of the research. Any request to withdraw this Authorization
must be made in writing to (enter name and contact information below):
Ronit Kishon Ph.D.
1051 Riverside Drive
New York, NY 10032
e  While the Research is going on, you may not be allowed to review the Health Information in your clinical research
record that has been created or collected by NYSPI. When this research has been completed you may be allowed to see
this information. If it is needed for your care, your Health Information will be given to you or your Doctor.

5. This Authorization does not have an end date.
6. You will be given a copy of this form after you have signed it.

| agree to the use and disclosure of Health Information about me as described above:

Signature of Participant/ Legal Representative Date

Printed Name of Participant

Relationship of Legal Representative to Participant (if applicable)

We also ask you or your legal representative to initial the statements below:

I:I I have received a copy of the NYSPI/OMH Notice of Privacy Practices.

Form #PP2: HIPAA Authorization for Research 4.1.14



Different facets of psychological mindedness will be assessed with the (1) Self-Reflection and
Insight Scale (SRIS; 20 items, 2 subscales), and (2) Psychological Mindedness Scale (PMS; 45
items, 5 factors) PMS has strong internal consistency (Cronbach’s 4 = .87) 199 and is often used
together with the Toronto Alexithymia Scale (TAS; 20 items, 3 factors). The TAS is inversely
related to PM and measures emotional awareness. The TAS has good internal consistency (4 =
.81) and test-retest reliability (r =.77). Two widely-used instruments will assess different
aspects of mindfulness. The Mindful Attention Awareness Scale (MAAS; 15 items) 22 measures
the present-moment attentional components of mindfulness. The MAAS has good internal
consistency (4 = .82) and corresponding convergent and discriminant validity. MAAS scores
were higher in mindfulness practitioners than in matched controls . The Five-Facet

Mindfulness Questionnaire (FFMQ); 39 items) assesses the daily-life tendency of being mindful.
The widely-used Emotion Regulation Questionnaire (ERQ); 10 items) assesses the tendency to
regulate emotions via cognitive reappraisal and expressive suppression; both factors have

acceptable-to-excellent reliability and validity.

The present exploratory study proposed to examine relationships between psychological
mindedness, mindfulness, alexithymia, and symptoms of depression across 12 weeks of CBT.
Given that CBT aims to improve metacognitive skills that facilitate purposeful changes in
thoughts and behaviors(Clark and Fairburn 1997a, 1997b; Fresco et al. 2010; Ingram and Hollon
1986), measuring those metacognitive variables during treatment may contribute to a better

understanding of emotion regulation processes that are critical to symptom reduction in CBT.

The present study aims (1) to determine whether high pre-therapy levels of

psychological mindedness, mindfulness and low levels of alexithymia predicted decreases in
depressive symptoms across the course of treatment, and (2) whether changes in psychological
mindedness, alexithymia and mindfulness during therapy were associated with a decrease of
depressive symptoms from baseline to posttreatment;(3)whether changes in these metacognitive

variables are associated with an increase in emotional regulation as measures by the ERQ.



Generalized linear mixed model (GLMM), with an identity link and a random

intercept for each subject, will be used to examine the two study questions. It will be

used to analyze whether baseline levels of psychological mindedness, alexithymia, and
mindfulness (for the whole scale and the factors that compose each scale) will be associated
with decrease of depressive symptom levels from baseline to posttreatment.

GLMM will be used to examine whether changes in psychological mindedness, alexithymia and
mindfulness (total scores and factors), measured at baseline, week 6, and week 12, will be
associated with a decrease of depressive symptoms levels from pretreatment to posttreatment
and with an increase of emotion regulation (measured at baseline, week 6, and at week 12). In
both analyses, we will control for demographic variables: age, years of education, gender, race,
employment, and baseline depressive symptoms as measured by BDI-II and HRSD-17.In
GLMM, the data are permitted to exhibit correlation between repeated

measures and non-constant variability. GLMM, therefore, provides the flexibility

of modeling not only the means of the data (with fixed-effects parameters) but their variances
and covariance as well (with random-effects parameters). Fixed effects describe the impact of
known measured covariates, as in the standard linear model, where such effects are assumed to
hold over a broad population of individuals. That is, if the set of possible levels of the covariate
are fixed and reproducible, the covariate was modeled using a fixed-effect

parameter. Fixed-effects were modeled for psychological mindedness, TAS scores, time, and
mindfulness the following six demographic variables: gender, age, race (white/non-white),
current employment status (employed/unemployed). The need for covariance parameters is due
to the presence of repeated measurements taken on the same subjects at three time points; these
repeated measurements are correlated or exhibit variability that changes. The most common
covariance structure to handle repeated measurements derives from the use of random-effects
parameters, which are additional estimated random variables assumed to affect the variability of
the data. The variances of the random-effects parameters, commonly known as variance
components, become the covariance parameters for this particular structure. A random intercept
will be included for each subject. GLMMs will fit with the restricted maximum likelihood
method (REML). GLMMs will be implemented with the PROC MIXED procedure in SAS,
version 9.3 (SASInstitutelnc 2011).
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