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1. PROJECT TITLE

Project # 111017
Antipsychotic Effects of Oxytocin

2. PRINCIPAL INVESTIGATOR

David Feifel, M.D., Ph.D.

Professor, Department of Psychiatry

Director, Neuropsychiatry and Behavioral Medicine Program
UC San Diego Medical Center

3. FACILITIES

UCSD Medical Center, Department of Psychiatry
200 West Arbor Drive
San Diego, CA 92103-8620

4. ESTIMATED DURATION OF THE STUDY

Study enrollment will occur over approximately a two year period. Completion of the entire protocol, including
subject recruitment, study procedure execution, and statistical analysis is anticipated to take no longer than four
years.

Each subject will be enrolled for a 7 week period, including a screening phase. Study procedures involve weekly
clinic visits as an outpatient. Approximately 72 patients will be randomly assigned to either 84 1U of oxytocin
(equivalent to 42 |U BID), 168 IU of oxytocin (84 IU BID) or vehicle placebo. The doses of oxytocin are based
upon previous studies in humans showing improvement in schizophrenia related changes in behavior and brain
function (Kosfeld et al, 2005; Kirsch 2005; Heinrich M 2003).

The total study duration for each individual subject will be approximately 7 weeks, which includes a 7-day
screening period, a baseline (randomization) visit, and the six-week treatment phase.

Participants will remain on their current antipsychotic medication and dose throughout the study.

5. LAY LANGUAGE SUMMARY OR SYNOPSIS (no more than one paragraph)

The purpose of this study is to test whether or not people with schizophrenia feel improvement in their
symptoms when oxytocin nasal spray is added to their current medications. Volunteers will be randomly
assigned to one of three groups; a higher dose group, a lower dose group, or a group who receives a nasal
spray with no medication in it (placebo). Volunteers will be asked questions about their mental and physical
health as well as take several computer tests to track any changes over the 7 weeks of the study.
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6. SPECIFIC AIMS

The proposed study is a randomized, double-blind, placebo-controlled dose-ranging, pilot study intended to
replicate and extend the promising results from an earlier proof of concept study testing intranasal oxytocin in
schizophrenia. This second-stage pilot study will seek to obtain information not obtained in the limited proof-of-
concept study; specifically, the optimal dose of oxytocin for efficacy and tolerability, the time to optimal efficacy
and the effects of longer term exposure (6 weeks) to daily intranasal oxytocin. It is expected that the
information obtained from this pilot study will provide indispensable information for the design and execution of
future full scale parallel arm studies to test the efficacy and safety of intransal oxytocin. It may also provide
valuable information for other pilot studies that may test oxytocin in other clinical populations, and ultimately for
the development of new treatment strategies for psychosis and other mental disorders based upon the use of
oxytocin or oxytocin analogs.

Specific Aim #1:To replicate the promising positive findings from the pilot study in a larger and more diverse
sample of subjects recruited from more than one site.In the recent pilot-study mentioned, 80 IU of intranasal
oxytocin significantly improved positive and negative symptoms of schizophrenia and short term memory
recall. However that study was conducted in a small number of subjects using a crossover experimental
design. These findings are very promising but need to be replicated with a larger number of subjects
representing more than one recruitment site.

Specific Aim #2: To investigate the efficacy and safety of higher doses of oxytocin. The original study used
80 IU of intranasal oxytocin and this was found to be well tolerated and effective. However the effect size in
this study was moderate. It is possible that higher doses of oxytocin would produce stronger therapeutic
effects; therefore, this study proposes to test a higher dose of oxytocin, 168 IU, in addition to the
approximate dose tested in the pilot study.

Specific Aim #3:Establish the time needed to reach peak efficacy. Duration of treatment in the original study
was three weeks, and significant therapeutic benefit was observed only at the three-week endpoint but not
earlier. In the proposed study, subjects will receive study drug for 6 weeks and we expect that the size of the
therapeutic benefit of oxytocin will increase from 3 to 6 weeks.

Specific Aim # 4: Investigate the possible cognitive effects of intranasal oxytocin. In the pilot study, oxytocin
significantly improved short term recall performance in the California Verbal Learning Test. This raises the
possibility that chronic oxytocin will improve cognitive deficits associated with schizophrenia. This study will
test this hypothesis using the Computerized Multiphasic Interactive Neurocognitive DualDisplay™ System
(CMINDS®) and Mayer-Salovey-Caruso Emotional Intelligence Test: Managing Emotions (MSCEIT™ ME).

Specific Aim #5: To determine if daily intranasal oxytocin is sufficiently safe, feasible and acceptable to
patients to warrant further clinical development. Information derived from this study will inform development
of oxytocin not only for schizophrenia but other potential neuropsychiatric disorders.

Specific Aim #6: The objective of the study is to compare the efficacy of intranasal oxytocin versus intranasal
placebo to improve symptoms in schizophrenia patients who have residual symptoms despite being on
adequate treatment with antipsychotic medication. Improvement will be measured by total score in the
Positive and Negative Syndrome Scale (PANSS).

Specific Aim #7: To determine if oxytocin-induced enhancement of mu-rhythm suppression of ‘mirror’ neurons
in schizophrenia patients can serve as a predictive biomarker of individual clinical response to this
neurohormone.

Secondary objectives include:
e To evaluate the efficacy of intranasal Oxytocin as measured by change in the total CGI-Severity and
Improvement scores
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e To evaluate the efficacy of intranasal Oxytocin as measured by change in the total GAF score

e To evaluate the efficacy of intranasal Oxytocin as measured by change in the total scores of HAM-A.

e To evaluate the efficacy of intranasal Oxytocin on self-rated social anxiety as measured by change in
the total Social Phobia Inventory (SPIN).

e To evaluate the efficacy of intranasal Oxytocin as measured by change in the total Calgary Depression
Scale for Schizophrenia (CDSS) scores.

e To evaluate the safety of intranasal Oxytocin as measured by reported Adverse Events

e To evaluate the safety of intranasal Oxytocin as measured by collected safety measures to include
blood tests, witnessed and reported adverse events

e To evaluate changes in ability to infer the mental state of others from emotion differentiation by their
performance with the Penn Emotion Recognition Test (ER-40).

e To evaluate the possible correlation between the response to intranasal Oxytocin and biological
markers, specifically endogenous oxytocin levels (tested via blood and saliva sample). Using saliva to
test hormone levels has become a preferred method. Many hormone levels can fluctuate throughout
the day. Using saliva allows for convenient specimen collection at multiple times (ie, pre and post
dose). There is a believed correlation between the "bioavailable" (or active) amount of hormone in the
blood and the levels found in saliva. We will collect both blood and saliva samples to confirm or reject
the proposed correlation which may lead to a more convenient way of collection in future trials.
Determining hormone bioavailability is critical with hormones and saliva as the specimen medium is
ideal for this.

o To assess the differential effect of oxytocin on early environment and social parameters based on
scores on the Childhood Trauma Questionnaire (CTQ) and Experience Close Relationships (ECR).

e To detect and monitor any changes in sexual functioning as rated by the Arizona Sexual Experience
Scale (ASEX)

o To determine if expected deficits in neural processing of socially relevant visual stimuli (mu-rhythm
suppression of mirror neurons) in schizophrenia patients correlates with the severity or nature of their
symptoms

e To determine if intranasal oxytocin can improve mu rhythm suppression in schizophrenia patients

7. BACKGROUND AND SIGNIFICANCE

Schizophrenia is a devastating chronic mental disorder reported to affect more than 2.4 million
Americans (Kessler et al, 2005). Patients treated with even the best currently available antipsychotic
medications typically continue to experience significant symptoms. Thus, there is a compelling need for novel
treatments that are efficacious and safe.

Oxytocin is a nine amino acid neuropeptide best known for its involvement in parturition and lactation. In
addition to these well-established peripheral effects, there is a compelling body of converging evidence
indicating that oxytocin plays a critical role in the regulation of a number of diverse centrally-mediated
behavioral and cognitive processes that are highly relevant to schizophrenia (see Argiolas and Gessa 1990;
McCarthy and Aaltemus 1997; Lee, Brady, Shapiro, Dorsa, & Koenig, 2005). Furthermore, several lines of
research suggest that oxytocin receptors may be an important target for the development of novel treatments
for schizophrenia. Oxytocin and its receptors exist in several areas of the brain which have been heavily
implicated in the pathophysiology of schizophrenia, such as the nucleus accumbens and the hippocampus
(van Leeuwen, van Heerikhuize, van der Meulen, &Wolters, 1985). Oxytocin administered peripherally inhibits
dopamine transmission in the mesolimbic pathway (Sarnyai et al, 1990). Moreover, antipsychotics have been
found to elevate the secretion of oxytocin in rats (Uvnas-Moberg, Alster, &Svensson, 1992), suggesting that
endogenous oxytocin may play a role in the therapeutic effects of antipsychotic drugs.

These findings raise the possibility that exogenous oxytocin may have therapeutic potential as an
antipsychotic drug. The first direct preclinical proof-of-principal test of this notion was conducted by Feifel et
al. (1999), who measured the effects of oxytocin on prepulse inhibition (PPI) in rats. In that study, oxytocin
administered subcutaneously in male rats produced a robust antipsychotic-like reversal of PPI deficits induced
by amphetamine and the NMDA antagonist, MK801, an analog of PCP. This pattern of the reversal of drug-
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induced PPI deficits is consistent with the activity of atypical antipsychotics (Geyer, 2001). Since then, other
investigators have reported findings supporting an antipsychotic role for oxytocin. Lee et al. (2005) found that
centrally administered oxytocin ameliorated chronic PCP-induced behavioral withdrawal, an established
animal model for negative symptoms of schizophrenia. Caldwell et al. (2009) found that mice genetically
lacking oxytocin were more sensitive to PCP-induced PPI disruption. Additionally, Feifel et al (in preparation)
recently found that subcutaneous oxytocin increased PPI in rats with naturally low PPI (see Preliminary
Findings).

Studies in humans provide further support for the contention that oxytocin may have antipsychotic
properties. Schizophrenia patients have been found to have disturbed oxytocinergic function (Linkowsi et al.
1984; Beckmann et al., 1985; Legros et al., 1992; Mai et al., 1993; but see Glovinshy et al., 1994). In
addition, two small and uncontrolled studies conducted in Russia evaluated the effect of intravenous oxytocin
in schizophrenia and found promising results suggesting that it may reduce some symptoms of this disorder
(Bujanow, 1974; Bahkarev et al., 1984).

Recent research has shown that neuropeptides such as oxytocin cross the blood-brain barrier after
intranasal administration (Born, 2002), providing a useful way of studying the central nervous system effects of
neuropeptides like oxytocin that might otherwise not enter the CNS. Several studies have demonstrated CNS
behavioral and brain imaging effects following intranasal administration of oxytocin (See MacDonald and
MacDonald, 2010 for review; Garner et al. 2010) Oxytocin is commonly administered intravenously (Pitcocin
®, Novartis) to stimulate parturition and an intranasal formulation of oxytocin (Syntocin®, Novartis) was
approved by the FDA as a treatment for lactation aid. Though no longer available commercially in the U.S.,
this intranasal product remains available in other countries and has been used in a significant number of
recent human studies (see MacDonald and MacDonald, 2010). Intranasal oxytocin doses ranging up to 320
IU/day have been shown to be safe and highly tolerated (Epperson, 1996; Kosfeld et al., 2005). In a recent
landmark study, Kosfeld et al. (2005) demonstrated that oxytocin administered intranasally to healthy human
subjects in a double blind, placebo-controlled study increased levels of trust. Furthermore, it has been shown
that intranasal oxytocin reduced activation of brain circuits involved in fear in human subjects (Kirsh et al,
2005; Gamer et al, 2010) suggesting that intranasal oxytocin may reduce paranoia.

Recently, Feifel et al. (2010) conducted a small proof-of-concept, randomized, double blind, placebo-
controlled crossover study comparing intranasal oxytocin to intranasal placebo added to stable doses of
antipsychotic medication in patients with schizophrenia and found that oxytocin significantly reduced psychosis
and improved short-term memory compared to placebo (see Preliminary Findings). This finding supports the
notion that oxytocin may be a novel therapy for schizophrenia. This application proposes a pilot clinical trial
that will extend the findings of the initial study and provide critical information for planning a subsequent
definitive clinical trial.

Treatment for schizophrenia and related psychotic disorders is at an impasse. Recent studies have
revealed that the advantage of second generation (atypical) antipsychotic over first generation (typical)
antipsychotics, once thought to be substantial, is limited or non-existent. Thus treatments for this disorder have
made little gains in the five decades since chlorpromazine was approved as the first antipsychotic. While
currently available antipsychotics produce important improvement in symptoms of schizophrenia and related
disorders, few patients experience a total remission of symptoms and a large proportion are left with
debilitating residual symptoms. Thus, positive findings emanating from this study investigating effects of
intranasal oxytocin as augmentation to antipsychotic drugs will have a significant impact in a number of ways,
not least of which will be generation of strong interest in development of new compounds targeting the
oxytocin system.

Mu rhythm suppression is a candidate biomarker in schizophrenia: Biological motion as depicted in point
light animations is a well-studied construct in cognitive neuroscience, where videos are created by filming a
person in the dark with lights on major body joints, while performing a repetitive motion such as walking or
jumping. These displays provide sparse visual input that requires “filling-in” to recover object information to
identify the kind of motion being produced (e.g., walking, jumping, dancing) (Keri, et al, 2009). It has been
suggested that neural processing of biological motion is an evolutionarily conserved mechanism that plays a
fundamental role in social adaptation (Keri, et al, 2009). A number of studies have associated biological motion
with neural activity in the mu (8-13Hz) range (Perry, et al, 2010) over the right sensorimotor cortex , and are
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thought to index the activity of ‘mirror’ neurons. Mu rhythms, measured from this brain region show reliable,
dose dependent, suppression when the subject perceives biological motion (but not non-biological motion).
Thus, mu wave suppression is an easily quantifiable operational measure of the neural processing of
biological motion. In a recently published study conducted in Dr. Cadenhead’s laboratory, the applicant
showed that neural mu wave suppression induced by biological motion is impaired in first-episode of psychosis
subjects, and that the neural impairment is inversely correlated with negative symptoms and social adjustment,
providing construct validity for the mu suppression paradigm as an operational measure of social cognition in
patients with psychosis (Singh, et,al, 2010).

Given OT’s strong implication in social perception, it would be reasonable to expect that
exogenous OT affects mu wave suppression in the context of biological motion. This has been in fact,
confirmed in a recent study by Keri et al. using a well-established paradigm of biological motion similar to that
used by our group. Keri et al, demonstrated that intranasal OT significantly enhanced detection of biological
motion (human form) but not non-biological motion (rotating circle) compared to intranasal placebo. Taken
together, the applicant’s study and that by Keri et al, demonstrate that patients with psychosis have impaired
biological motion induced mu suppression compared to normal subjects and that intranasal OT enhances this
neural process in normal subjects. It is reasonable to expect that intranasal oxytocin will improve mu
suppression in schizophrenia patients and we expect to demonstrate this. We also expect to find that subjects
with the greatest enhancement in mu suppression are more likely to experience clinical improvement in
response to 6-weeks of oxytocin treatment.

Hypothesis: We hypothesize that augmentation of antipsychotics with intranasal oxytocin will significantly
improve psychopathology ratings as compared to placebo and an improvement in certain cognitive functions
may be also observed.

8. PROGRESS REPORT

Oxytocin is a peptide neurohormone that has demonstrated effects on brain pathways and on behaviors
relevant to schizophrenia. Recent studies demonstrate that oxytocin has robust antipsychotic-like effects in
animal models predictive for antipsychotic efficacy (Feifel et al, 1999; Lee et al, 2005). Small uncontrolled
studies conducted found that oxytocin produced antipsychotic effects in schizophrenia patients (Bujanow
1974; Bahkarev et al. 1984). Intranasal oxytocin is commercially available as a lactation aid and has a good
safety and tolerability profile (see Risk Section of this research plan). Recently, Kosfeld et al (2005) reported
that oxytocin administered intranasally, a route of administration thought to allow good access to the CNS for
peptides like oxytocin, significantly increased trust in healthy subjects, a finding which may have relevance to
symptoms seen in schizophrenia, such as paranoia. To date no randomized, placebo-controlled study of the
efficacy of has been conducted to investigate the efficacy of oxytocin for symptoms of schizophrenia. The
objective of the study is to compare the efficacy of intranasal oxytocin versus intranasal placebo to improve
symptoms in schizophrenia patients who have residual symptoms despite being on adequate treatment with
antipsychotic medication.

The Principal Investigator examined the antipsychotic potential of oxytocin in an animal model of
schizophrenia that has good predictive validity for drugs with antipsychotic efficacy based upon prepulse
inhibition (PPI) of the startle reflex. PPl is a measure of sensorimotor gating. PPI deficits are well documented
in schizophrenia patients and are thought to reflect core dysregulation in circuits mediating sensorimotor
gating and that are implicated in the pathophysiology of schizophrenia. That study demonstrated that
oxytocin, administered peripherally in male rats produced a robust antipsychotic-like reversal of PPI deficits
induced by amphetamine and the PCP analog, MK801 (Feifel et al 1999). This profile of effects is most
consistent with atypical antipsychotics (Geyer 2001). In addition, a recent study showed that centrally
administered oxytocin ameliorated chronic PCP induced behavioral withdrawal (Lee et al, 2005), an
established animal model for negative symptoms of schizophrenia.

A metaanalysis by Sprong et al. (2007) indicated that participants with schizophrenia perform well below
healthy controls in tests of “theory of mind”. According to these authors, “theory of mind” refers to the cognitive
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abilityto attribute mental states to people which helps a person explain and predict behaviors of others.
Domes et al (2006) found that oxytocin improved the ability to infer the mental state of others from eye region
cues by testing their performance on the RMET. In addition, the Penn Emotion Recognition Test - 40 is an
affective picture test that determines the subject’s ability to infer another person’s internal state from subtle
affective facial expressions (Sachs et al 2004). This test has been incorporated into the current project as a
secondary measure to investigate whether oxytocin may improve the ability of patients with schizophrenia to
read the emotions of others.

9. RESEARCH DESIGN AND METHODS

OVERVIEW:

The proposed study is a randomized, double-blind, placebo-controlled study of the value of adjunctive
intranasal oxytocin added to existing antipsychotic treatment compared with adjunctive placebo in subjects
with schizophrenia. Enrolled subjects will be randomized and receive 6 weeks of treatment with one of the
following adjunctives to a stable antipsychotic regimen: 1) intranasal oxytocin (84 1U/day), intranasal oxytocin
(168 IU/day) or intranasal placebo. The study will be conducted over 2 years. Approximately seventy-one
subjects will be entered into the study, on average 35/36 at each site each year.

PRIMARY OUTCOME MEASURE:

Positive and Negative Syndrome Scale (PANSS): The three subscales of the PANSS include the Positive
scale (7 items), the Negative scale (7 items), and the General Psychopathology scale (16 items). The total
PANSS score is the sum of all 30 items of which each item is scored on a 1-7 rating system (7 indicating the
worst symptoms). The items on the PANSS focus on symptoms that are common in patients with psychotic
disorders and include hallucinations, delusions and disorganization as well as mood disturbances.

SECONDARY OUTCOME MEASURES WILL INCLUDE:

Global Assessment of Functioning (GAF): The GAF considers psychological, social, and occupational
functioning on a hypothetical continuum of mental health illness. Scores on the GAF range from 1 (extremely
severe) to 100 (superior functioning).

Clinical Global Impression-Severity of lliness (CGI-S): The CGI-S is used to evaluate changes in overall
severity of illness. Scores range from 1 (not at all) to 7 (among the most extremely ill).

Clinical Global Impression-Global Improvement (CGI-I): The CGI-l is a global assessment to evaluate the
subject’s improvement or worsening from baseline. Scores on the CGl-I scale range from 1 (very much
improved) to 7 (very much worse)

Calgary Depression Scale for Schizophrenia (CDSS) is a ten item diagnostic questionnaire intended to assess
the severity of depression symptoms experienced by a given patient. The CDSS will be administered by a
trained and qualified rater at each scheduled study visit.

Hamilton-Anxiety Scale (HAM-A): The HAM-A is a clinician administered scale for the evaluation of anxiety
symptoms. The HAM-A consists of 14 items of which each item is scored 0 (not present) to 4 (very severe).
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Paranoid Thought Scale (PTS): The PTS is a self-rated scale to assess current paranoia symptoms. The PTS
consists of 32 items that the subject rates from 1 (not at all) to 5 (totally).

Treatment Satisfaction Questionnaire for Medication (TSQM): This is a very short questionnaire asking
patients about how satisfied they were with the ease, timing, etc. of the study medication giving a good
indication of adherence (Atkinson et al, 2004).

Childhood Trauma Questionnaire (CTQ): A validated measure of adverse early experiences characterized on
a measure of Anxiety Sensitivity Index and retrospective childhood maltreatmentA 5-point frequency of
occurrence scale is utilized: (1) never true, (2) rarely true, (3) sometimes true, (4) often true, and (5) very often
true. Each subscale score ranges from 5 (no history of abuse or neglect) to 25 (very extreme history of abuse
and neglect).

Experience Close Relationships (ECR): The ECR is a self-rated questionnaire designed to assess individual
differences with respect to attachment-related anxiety (i.e., the extent to which people are insecure vs. secure
about the extent to which their partner's availability and responsiveness) and attachment-related avoidance
(i.e., the extent to which people are uncomfortable being close to others vs. secure depending on others)
(Fraley, R. C., Waller, N. G., & Brennan, K. A., 2000).

Arizona Sexual Experience Scale (ASEX): The ASEX is a self-rated scale to assess sexual functioning. The
ASEX consists of 5 items that the subject will rate from 1 (Extremely strong, easily, or satisfying) to 6 (Absent
or never) based on how he/she feels at the time.

Social Phobia Inventory (SPIN): The SPIN is a patient self-report scale that measures the degree of social
phobia in a variety of different social situations

Penn Emotion Recognition Test (ER40): The ER-40 is a computerized emotion discrimination test presenting
40 color photographs of evoked happy, sad, anger, fear and neutral expressions balanced for poser gender
and ethnicity.

The CMINDS® Computer Battery consists of the following:

Please note: The CMINDS ® consists of “construct-equivalent computerized versions of the neurocognitive
assessment instruments constituting the MATRICS™ Consensus Cognitive Battery (MCCB™)” (O’Halloran et
al. 2007). The CMINDS® assessments achieved identical face validity and high concurrent validity with
traditional paper versions of the MATRICS™ Consensus Cognitive Battery (MCCB™) (refs from above). Each
of the tests listed below include the title of the CMINDS® test as well as the concurrent MATRICS™
examination. Please note the concurrent MATRICS™ assessments are listed below in italics.

Cognitive Test Description
Domain
Speed of Symbol Digit Association Test Computer-administered timed test in which respondent
processing (Brief Assessment of Cognition in  uses a key to decode a series of digits listed on a
Schizophrenia(BACS): Symbol- computer screen according to the template of non-sense
Coding) symbols. The respondent verbally answers each

question and it is recorded by the administrator

Letter Fluencv Test Oral test in which the respondent names as manv words
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Attention/Vigilanc
e

Working memory
(nonverbal)

(verbal)

Verbal learning

Visual memory
and learning

Category Fluency Test (Category
Fluency: Animal Naming)

Trails Making Test: Part A

Trails Making Test: Part B

Continuous Performance Test —
Identical Pairs (CPT-IP)

Visuospatial Sequencing Test
(Wechsler Memory Scale® - 3rd
Ed.

(WMS®-Ill): Spatial Span)

Letter-Number Ordering (Letter-
Number Span)

Semantic Verbal Learning
(Hopkins Verbal Learning Test—
Revised™ (HVLT-R™))

Delayed Semantic Verbal Learning

(Hopkins Verbal Learning Test—
Revised™ (HVLT-R™))

Visual Figure Learning Test (Brief
Visuospatial Memory Test—
Revised (BVMT-R™))

Delayed Visual Figure Learning
Test

as she/he can in 1 minute that begin with the
corresponding letter presented on the computer screen

Oral test in which the respondent names as many
animals as she/he can in 1 minute

Computer-administered timed test in which the
respondent draws a line to connect the numbered circles
that are placed irregularly on the computer screen in
ascending order

Computer-administered timed test in which the
respondent draws a line to connect numbered and
lettered circles that are placed irregularly on the
computer screen in an ascending pattern, alternating
between the numbers and letters

Computer-administered measure of sustained attention
in which respondent presses a response button to
consecutive matching numbers

Using a board displayed on the respondent’s computer
screen in which 10 squares are irregularly spaced, the
respondent is asked to tap the squares in same (or
reverse) sequence as test administrator

Orally administered test in which respondent mentally
reorders strings of number and letters and repeats them
to administrator

Orally administered test in which a list of 12 words from
three taxonomic categories is presented and the
respondent is asked to recall as many as possible after
each of three learning trials

Orally administered test in which a respondent is first
asked to recall as many words as possible from the list
of 12 words that was presented 20-25 minutes earlier in
the battery. A randomized list of 12 target words and 12
non-target words are then presented to the respondent
and she/he must press one of two response buttons,
reporting that she/he recognizes the word from the
previous list or does not recognize the word from the
previous list

A computer-administered test that involves reproducing
six geometric figures from memory

A computer-administered test that involves reproducing
six geometric figures from memory after a 20-25 minute
delay. A randomized list of 6 target figures and 12 non-

']

taraet fiaures are then presented to the respondent and
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she/he must press one of two response buttons, reports
that she/he either recognizes the figure from the
previous task or does not recognize the figure from the
previous task

Reasoning and  Maze Solving (Neuropsychological Seven timed paper-and-pencil mazes of increasing
problem solving Assessment Battery® (NAB®): difficulty that measure foresight and planning
Mazes)

Social cognition  Mayer-Salovey-Caruso Emotional Paper-and-pencil multiple-choice test that assesses how
Intelligence Test (MSCEIT™): people manage their emotions
Managing Emotions

1Q North American Adult Reading Computer-administered test in which the respondent is
Test (NAART) asked to read individually spelled words and pronounce
them aloud (Letz et al., 2003)

Mu wave suppression paradigm: If subjects agree to participate in this sub-study, the informed consent for
EEG collection will be obtained prior to any EEG procedures. EEG waves will be recorded over 32-sites using
a standard 32-electrode cap with the Biosemi system (9), while subjects are watching 60-80 second videos.
The videos will consist of experimental conditions (point light animations of biological and non-biological
motion, scrambled condition) and baseline condition (2 moving balls). All videos will be presented twice, using
Presentation software (10). Data from both trials will be combined prior to analysis. Filters will be set to
automatically identify and block any segments with eye movements and body movements (using +/- 40
microvolt deviations). Data will only be analyzed if there is at least 2 minutes of clean EEG per condition. For
each segment, integrated power in the 8—13 Hz range will be computed using a Fast Fourier Transform. Mu
suppression will be calculated for central (C3, Cz and C4) and occipital (O1 and O2) sites using the equation:
Mu suppression = log10 (mu power of experimental condition/ mu power of ball condition). Occipital site
electrical discharges will be recorded, integrated for power and compared between groups to determine if
posterior alpha activity is causing differences across conditions.

STUDY PROCEDURES
Visit Screen® [Baseline| Midweek | 3| 4| 5| 6| 7 | 8/ET
Week -1 0 0 11 2| 3|14| 5|6
Days -7 to -1 0 3/4 7114 |21)|28| 35| 42
General Procedures
Informed Consent X
Assess Inclusion/Exclusion X X x| x| x [ x] x X
Medical History X
Physical Exam X
SCID/Psychiatric History X
Urine Drug Screen® X
Urine Pregnancy Screen® X X
Vital signs/ weight X X X[ x| x| x] x X
Blood chemistry?/Urine osmolality X X
Oxytocin Levels® XX X
EEG XX X
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Clinician-Rated Scales
PANSS! (x) X X[ x| x [x] x| x
HAM-A/ CDSS/ CGI:S9Y/
CGl:l/ GAF X X| x | x [ x] x X
Cognitive tests (CMINDS® and X
MSCEIT™ ME)" X X
Patient-Rated Scales
CTQ X
TSQM X X| x| x| x| x X
PTS/ SPIN/ ASEX//
ER-40/ ECR XX X| x | x [ x] x X
Other Procedures
Mid-Week Safety Call X
Dispense study drug X X[ x| x| x| x
Single Challenge Dose* X
Concomitant Meds X X x| x | x [ x| x X
Adverse Events X X X| x| x [ x] x X
1-hr safety monitoring following in-
clinic dose X

aScreening procedures can be done over a week period if needed to complete all procedures such as
confirmation of diagnosis. The screening and baseline visits can occur on the same day.

® In addition to Visit 1, an optional urine drug screen or blood chemistry may be performed at any point during
the study at the discretion of the Principal Investigator or study coordinators if it is suspected the subject is not
abstaining from illegal substances or have general health concerns.

°Premenopausal women will be queried regarding their menstrual cycles and data correlated with clinical
findings.Patients are instructed to use a medically accepted form of birth control through their study
participation, and are also questioned about their birth control method at each visit. If a pregnancy is
suspected at any time during the study, the patient will be asked to complete a urine pregnancy test.

d Basic Metabolic Panel includes Glucose, BUN, Creatinine, Bicarbonate, Chloride, Sodium, Potassium,
Calcium, osmolality

¢Oxytocin Levels will be collected via saliva and blood draw twice during the Baseline Visit. One blood draw
and passive drool will be collected at the beginning of the visit (pre-dose) and a second blood draw and
passive drool collection will be taken 30 minutes after the in-clinic dose. The third Oxytocin level will be taken
at the patient’s last visit (either Visit 8 at the conclusion of the protocol or the Early Termination visit).

fPANSS must be done at baseline, but it may be completed at screening in addition at the discretion of the
investigator if he feels that the subject may not met entry criteria

9The CGI-S will be completed twice at the Baseline Visit, once prior to dosing and a second time at least 50
minutes after the in-clinic dose of the study drug or placebo.
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" Practice improvement is expected with repetition of some MATRICS tests. While the parallel group design
will determine any improvement beyond the practice effect, neuropsychologists Richard Keefe and Philip
Harvey have pointed out the majority of practice effect occurs between the first and second administrations of
the MATRICS battery (personal communications). This finding by Keefe and Harvey regarding paper versions
of the MATRICS™ should translate to the computerized versions of the CMINDS® as O’Halloran et al. (2007)
found that standard paper administration versions and computerized administration versions of neurocognitive
assessment instruments are substantially equivalent. These computerized versions yielded highly equivalent
measures of absolute agreement throughout all the test batteries when compared to the standard paper
versions.The group comparison will be between baseline (after the majority of practice effect has occurred)
and 6 weeks. While this strategy may miss transient improvement between these timepoints it will decrease
the practice effect. Transient improvements in cognition are not clinically meaningful.

'All patient-rated scales except the ASEX will also be given 50 minutes after the in-clinic dose at the Baseline
Visit.

JA Mid-Week Safety Call to Study Site - The subject will be instructed to contact study staff on day 3 or day 4
of taking study drug. This call will be a brief open ended question and answer discussion to find out the
subject’s experiences with the study medication over the past few days and answer any questions that may
arise.

KA challenge dose will be administered between screening EEG paradigms. This dose will only be
administered after all other inclusion/exclusion criteria have been verified. All subjects will receive 24U as a
challenge dose.

Study Procedure Details
Visit 1 — Screening (approximately 4-5 hours)
During Visit 1 of the study the volunteer will:

e Be asked questions about medical and psychiatric history

e Participate in a clinical interview called a Structured Clinical Interview for DSM-IV-TR (SCID) which is a
structured question and answer discussion. This will be performed by a trained study staff who will ask a
series of questions about behaviors and mood symptoms over time

¢ Be given a physical examination by one of the study doctors

¢ Have weight, pulse and blood pressure measured

e |If the volunteer is a woman capable of having children, a urine test will be done to ensure she is not
pregnant

e Give a urine sample for testing to make sure there are no illegal or controlled substances in his/her body.
The results of any urine drug screen will remain confidential and be disclosed only as required by law

e Blood draw (about one teaspoon or 5 mL) and urine sample will be collected that will include standard
tests to make sure volunteers are healthy

o Be asked questions about health and any current ilinesses or medications (including over-the-counter
medications, herbal remedies, alcohol consumption, and substances of abuse).
Be asked a series of questions about how s/he was feeling within the past few weeks such as whether
there were anxious feelings, feelings of depression or difficulty concentrating. The volunteer will also
possibly be asked about symptoms that are commonly associated with schizophrenia using a clinical
interview called the SCI-PANSS (Structured Clinical Interview — Positive and Negative Syndrome Scale).
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The SCI-PANSS will be completed at the discretion of the investigator if he feels that the subject may not
met entry criteria

Complete a series of activities which will be used to measure process of thought called the CMINDS® and
MSCEIT™ ME

Premenopausal women will be queried regarding their menstrual cycles and data correlated with clinical
findings

Once all inclusion/exclusion criteria have been met subjects will have a baseline EEG performed
Subsequently subjects will receive a, one time, challenge dose of 24 or 48 IU oxytocin followed by the
EEG paradigm

Visit 2-Baseline (approximately 2 hours)
During Visit 2 — Baseline, the volunteer will:

Have weight, pulse and blood pressure measured

Be asked questions about health and any current ilinesses or medications (including over-the-counter
medications, herbal remedies, alcohol consumption, and substances of abuse)

Be asked a series of questions about how s/he was feeling within the past few weeks such as whether
there were anxious feelings, feelings of depression or difficulty concentrating. The volunteer will also be
asked about symptoms that are commonly associated with schizophrenia using a clinical interview called
the SCI-PANSS (Structured Clinical Interview — Positive and Negative Syndrome Scale)

Complete a series of activities which will be used to measure process of thought called the CMINDS® and
MSCEIT™ ME

Complete a test on ability to recognize emotions called the Penn Emotion Recognition Test (ER-40) both
pre and post in-office dose.

Will be randomized to Group 1, 2, or 3 (described above) to receive either 841U, 168IU of oxytocin or
placebo

Fill out questionnaires about mood at the time, experience with close relationships, and symptoms of
paranoia both before and at least 50 minutes after the in-office dose of the study drug or placebo.
Complete a questionnaire about sexual functioning

The volunteer will be asked to stay at the clinic for one hour after taking the study drug so that the study
doctor and study staff can monitor the first experience with the study drug. The study staff will ask
questions about how the study drug affects the individual.

When the study doctor decides the volunteer is ready to go, study drug will be dispensed along with written
instructions on how and when to take the study drug.

Have a blood and saliva sample taken at the beginning of the visit as well as 30 minutes after the in-office
dose for monitoring of study drug levels within the body.

Mid-Week Call to Study Site (Day 3 or 4)

The volunteer will be instructed to contact study staff on day 3 or day 4 of taking study drug or the study staff
will attempt to contact the volunteer. This information is also on the diary card. We will ask if the volunteer has
had any unusual experiences since starting the study drug and if s/he has taken any medications other than
the study drug and antipsychotic medication.

Visits 3-8 (weeks 1-6); (approximately 2-3 hours);
During Visits 3-8 of the study the volunteer will:

Have weight, pulse and blood pressure measured

Be asked questions about health and any current ilinesses or medications (including over-the-counter
medications, herbal remedies, alcohol consumption, and substances of abuse).

Be asked a series of questions about how the volunteer is feeling within the past few weeks such as
whether s/he has had anxious feelings, feelings of depression or difficulty concentrating. The staff will also
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ask about symptoms that are commonly associated with schizophrenia using a clinical interview called the
SCI-PANSS (Structured Clinical Interview — Positive and Negative Syndrome Scale)

e Study drug dispensed along with written instructions on how and when to take the study drug (except at
Visit 8)

e Be asked a series of questions inquiring into any occurrences or events of note

o Complete a questionnaire about symptoms of paranoia and sexual functioning

o Complete a test onability to recognize emotions called the Penn Emotion Recognition Test (ER-40).

Additionally at Visit 8 (week 6 or Early Termination);

e Complete a series of activities which will be used to measure process of thought called the CMINDS® and
MSCEIT™ ME

¢ Have an additional blood sample taken (about 1 tablespoon) to monitor study drug levels in the blood

e EEG paradigm will be conducted

Follow Up Call

The volunteer will be asked to contact the study site one week after the last study drug dose to report taking
any new medications or any unusual experiences since stopping the study drug.

Administration and dispensing of the study medication:

Except the one time challenge dose, this is a double-blind study, participants will be randomized to receive
one of three possible intranasal study medications adjunctive to their antipsychotics: oxytocin 84 U, oxytocin
168 IU or placebo (vehicle without oxytocin). Randomization will be performed stratifying gender groups, type
of antipsychotic (typical versus atypical) and severity of symptoms based upon PANSS score (<90 versus >90)
so that gender, symptom severity and antipsychotic type are distributed relatively evenly across treatment
groups. Bottles containing placebo or two different concentrations of oxytocin will be formulated (See Study
Drug Formulation below) so that the concentration of oxytocin in the high dose (168 1U) will be double that of
the low dose (84 1U). All subjects will be instructed to spray 7 pumps of the spray bottle (one in each nostril,
alternating nostrils) to achieve correct dose in the morning and again in the afternoon. Subjects will be given
enough study drug at the time of the visit to last until the next visit with extra to cover approximately three
additional days. Each pump bottle has 5 ml (300 IU) which is enough for 2.5 days of study drug. Therefore,
subjects will be given one spray bottle supply at the time of each visit. The weight of each bottle will be
recorded prior to dispensing. After all procedures are performed on baseline visit and study drug is randomly
assigned, a dose of the study drug will be taken at the study site, in the presence of a staff member to insure
correct administration.

Study Drug Compliance
1.  Subjects will be instructed on proper use of the nasal device from study staff.

2. Subjects will be given a diary card by the study staff to mark each use of the study drug in between site
visits to the study site. This is to help subjects track study drug use. Subjects will be instructed to return
study drug nasal spray bottles, used or unused, to the site at each visit along with the diary card.

3. Each bottle will re-weighed after return to estimate the amount of fluid remaining

STUDY DRUG:

Intranasal oxytocin is FDA approved as a lactation aid and was commercially marketed (Syntocinon®,
Novartis) in the US up to the 1990’s. It continues to be marketed commercially by Novartis in Europe and
elsewhere. Oxytocin powder (Pictocin, Novartis) is readily available in the US and is used for intravenous
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administration as a paruition stimulant in pregnant women. Both intravenous and intranasal oxytocin are well
tolerated and safe (Hoover RT 1971) (see risk section of this Research Plan).

This study will use oxytocin powder supplied by Spectrum Laboratories and UCSD Investigational Drug
Service (IDS) will make formulate both the Oxytocin and Placebo.

-Chlorbutanolhemihydrat 2.5mg
-Methyl-4-hydroxybenzoat 0.4mg
-Propyl-4-hydroxybenzoat 0.2mg
-Dinatriumphosphatanhydricum  1.9mg
-Acidumcitricumanhydricum 2.56mg
-Na-Sorbit 5.0mg
-Sorbitol 70% 25.0 mg
-Glycerin 85% 25.0mg
-Aqua pur. qg.s.

Comment: 1 IU is 1.7 micrograms oxytocin and 1 puff is 12 U (=20.4 micrograms oxytocin)

STATISTICAL CONSIDERATION

Our primary analysis will be the comparison of subjects on oxytocin with subjects on placebo using a mixed
model repeated measures analysis (MMRM). If this comparison is statistically significant then we use a linear
contrast to investigate the dose-response between 84 |U (42 IU bid) and 168 IU (84 IU bid). We also have
introduced an adaptive design that is consistent with FDA guidance for phase 2 studies when dosing groups
are unclear (2010).

Sample Size Calculation. The primary efficacy measure will be change in PANSS total score from baseline to
each visit. Based upon a preceding proof-of-concept study (Feifel et al. Biological Psychiatry, in press) with
effect sizes (cross-over design) range from .40 to .53. An estimated sample size of 24 in the placebo group
and 48 in the oxytocin group (24 in each dose group) is required to achieve 85% power to detect an effect size
of 0.3 for time-averaged main treatment effect (Cohen’s d for standardized mean difference between oxytocin
and placebo treatment groups) using 6 repeated measurements having a AR(1) (first order autoregressive)
covariance structures and assuming the correlation between observations on the same subject is 0.5, and the
alpha level (Type | error rate) is 0.05 in a 2-sided test (Hintze, 2008). If we ignore the repeated measures
design, an effect size of 0.5 will be detected with the same alpha and beta for the same sample size of 80
patients in the ratio of 2:1 for oxytocin:placebo.

The proposed sample size includes considerations for a single pre-specified, planned interim analysis for futility
stopping based on conditional power (CP) (stochastic curtailing method) (Halperin et al., 1982; Lan et al., 1982)
or an equivalent stopping boundary on interim Z-test value (B-value) (Lan and Witts, 1988). This interim futility
analysis will be performed and reviewed by an external statistical consultant Cynthia Siu, PhD when 50% of the
enrolled patients complete 6 weeks of follow-up. The adjusted critical value for an overall alpha of 0.05 (2-sided)
in the final analysis is 0.0515 with resulting power 84.6% to detect a specified effect size of 0.3 or greater with 80
patients in the ratio of 2:1 for oxytocin:placebo (See Interim Analysis Plan below).

Futility Interim Analysis Plan. This randomized, double-blind study adopts an adaptive design with a single
pre-specified, planned, unblinded interim analysis for futility stopping based on conditional power (CP)
(stochastic curtailing method) (Halperin et al., 1982; Lan et al., 1982) or an equivalent stopping boundary on
interim Z-test value (B-value) (Lan and Witts, 1988). The purposes of this formal interim analysis are to assess
CP levels which are the probability of reaching statistically significant treatment difference at study end given
the interim results. To avoid inflation of Type | error, no early stopping for efficacy is planned in this study. The
unblinded data will be only available to external statistician Dr. Siu and not the Pls or other study staff.
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It is well known that futility termination will reduce the Type | error rate (alpha) and inflate the Type Il error rate
(beta =1 minus power of the test), with the level of beta inflation bounded by P, , the probability of stopping for
futility under the null hypothesis of no treatment effect (Lan et al., 1982; Lachin 2005). In order to maintain the
design Type | error rate (alpha) at 5% and power close to 85%, we use an iterative procedure to determine the
CP utility boundary values and the adjusted Z-test critical value in the final analysis, with 60% (PLo) chance of
stopping for futility under the null hypothesis. This provides: 1) a CP futility stopping boundary value equal to
0.3 at 50% enrollment (i.e. stop the trial if CP observed < 0.3) under the original design assumption (see
Sample Size Calculation), 2) an adjusted Z-test critical value of 1.947 (ZF) for declaring significant treatment
effect in the final analysis (or P<0.0515), and 3) an overall power of 84.6%, i.e. 15.4% overall Type Il error rate
with 3.1% false negative error rate at interim look and 12.3% probability of continuing the trial and failing to
reject the null hypothesis (false negative error rate) at study end.

In summary, we provide the following futility stopping rule for assessing interim results at 50% enroliment:

1. A recommendation to stop the trial for futility if CP value for comparing combined oxytocin vs. placebo
(i.e. the probability that final study results will be statistically significant given interim data) is less than
30% under the original design assumption. An equivalent boundary for interim Z-test value is 0.253
(interim P>0.800), interim B-value < 0.179, or if equivalently interim drift parameter estimate < 0.358.
a. If futility stopping criteria are met for the combined oxytocin group, we will examine CP and interim
Z-test value for each dose (vs. placebo) to check if both dose groups meet a similar stopping criterion
CP <0.3 (or P>0.800) for an overall alpha of 5% and an adjusted power of 80%.
b. In case of dropping only 1 dose arm and reallocation of remaining subjects to another arm we will
use a fixed weighted Z-test method to protect the Type 1 error (Cui et al., 1999; Lan et al., 2005).

2. To declare the treatment effect significant if p-value computed at study end (N=72) is less than 0.0515.

This futility interim monitoring plan will include a vigorous data quality control to ensure successful signal
detection in potential treatment effects. In addition to verifying validity of study design assumptions using
the unblinded interim data, we will perform blinded, ongoing assessments of inconsistencies in the
efficacy outcome measures, inter-relationships between efficacy variables, missing data patterns, and will
implement a data management plan that has real-time capability to detect, query, and address data
issues in the study.

Analysis Methods: The primary population for efficacy analyses includes all randomized subjects based on the
intention-to-treat principle. The population for safety analyses will include all subjects who receive at least one
dose of study medication. In the primary analysis, we test the hypothesis of difference in PANSS total change
score (Week 6) between the combined oxytocin and placebo groups with adjustment for baseline score using a
likelihood-based mixed-effects model for longitudinal data analysis (MMRM LDA) (Fitzmaurice and Ware, 2004).
The MMRM LDA model can accommodate incomplete data under the assumption of ignorable attrition (see
below under Missing Data). The same MMRM LDA model will be applied to evaluate the dose-response
relationship using a linear contrast for the placebo and oxytocin dose groups, comparisons of treatment groups
over time using treatment-by-visit (categorical visit variable) interaction term, and the trajectories of treatment
responses over time based on time slope computed for each subject (continuous time variable).

Secondary efficacy measures will be the PANSS positive symptom and negative symptom subscales, PANSS
general psychopathology subscale, CGI-S, CGI-l HAM-A, CCDS, GAF, cognitive scales as with the primary
endpoint using the same MMRM LDA analyses. No multiplicity adjustment will be made in the secondary
analyses. Appropriate descriptive statistics with 95% confidence intervals will be provided within and across
treatment groups. Normal assumption will be checked and nonparametric alternatives will be considered if the
assumption is seriously violated.

Mediators and baseline moderators of treatment effects on efficacy outcome measures will also be explored
(Kraemer et al., 2006). The significance of moderator effects due to baseline characteristics (age, gender, initial
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PANSS scores, duration of iliness, class of medication) will be tested using treatment-by-baseline characteristic
interaction terms in the MMRM LDA and/or ANCOVA models. To assess impact of improvement in one domain
(e.g. positive symptoms) on the efficacy of a related symptom domain (e.g. negative symptoms), a mediator
analysis model with terms for treatment, baseline, and positive symptoms improvement will be applied to
determine significance of oxytocin effect on reductions in negative symptoms after adjustment for potential
positive symptom improvement. We will perform similar mediator analysis for assessing inter-relationships
between cognitive improvement and symptom improvement in positive and/or negative symptoms. In addition,
cross-sectional baseline and longitudinal change score associations between treatment outcome measures and
mediator effects will be assessed by including mediators as time-varying covariates in the MMRM LDA models
(Diggle et al., 2001).

MU-Suppression. Data will be analyzed in two ways. Pearson rank correlations will be used to examine
correlations between mu wave suppression in response to a single dose of OT and symptom severity at the end
of 6 weeks of treatment. In additional exploratory analyses, mu suppression values will be split at the median into
High suppressors and Low suppressors and followed up by correlations with symptom measures to determine if
initial high suppression is correlated with greater improvement in symptom severity. Secondarily, Pearson rank
correlations will be conducted between mu wave suppression and symptom severity at baseline, and between
mu wave suppression and symptom severity after administration of a single dose of oxytocin.

Safety Endpoints. The safety dataset will contain all subjects who take at least one dose of oxytocin. All adverse
events will be coded using the most current version of the Medical Dictionary for Regulatory Activities
(MedDRA). The number and percentage of subjects reporting treatment-emergent adverse events will be
tabulated within each dose group by treatment, system organ class (SOC) and MedDRA-preferred term.
Treatment-emergent adverse events will be those adverse events that begin or worsened following the first dose
of study drug. .Adverse events will be further classified by severity and investigator-assigned relationship to
study drug.

Clinical laboratory values and vital signs measured at the end of each treatment period will be analyzed using
ANOVA, with factors sequence, period and treatment. Dose-response relationships will be explored and any
laboratory values that fall outside normal ranges will be identified.

Missing Data. Some observations may be missing after baseline assessment. Individual missing items in all
scales will not be imputed. All subjects expressing the desire to discontinue the study will be asked to come in for
a final assessment, prior to stopping their medications. The primary analysis will be based on the likelihood
based mixed-effects model (MMRM LDA) which provides valid estimates of treatment effect under the missing at
random (MAR) assumption. The assumptions about random dropout and MAR can be tested using methods
proposed by Diggle et al. (2001) and dropout cohort visualization as in Potkin et al, (2009). Two sensitivity
analyses will be conducted to evaluate the robustness of results: one based on a mixed-effects model for
missing not at random (MNAR) data with covariate adjustment for dropout measures (Wu and Follmann, 1999;
Wu et al., 2001), and the other based on the usual LOCF-ANCOVA method with missing data following dropout
imputed by an individual’s last observed measurement. Further details are provided in the Statistical Analysis
Plan, which will clearly specify the mixed-effects model methodology, sensitivity analyses, and evaluation of the
assumptions.

10. HUMAN SUBJECTS

The proposed study will involve participants meeting DSM-IV-TR criteria for Schizophrenia. After completing a
screening process, eligible participants will complete weekly study visits during a 7 week time period.

Approximately 71 subjects will be entered into the study at this site. Patients will be recruited from the
outpatient services at UCSD Medical Center, a large program with over 2000 active patients and serving a
large area in mid-town San Diego. Participants will be 21 years and older and will be in good general health.
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Subijects will be selected according to the following inclusion/exclusion criteria:

Inclusion Criteria:

1. Adult men or women, 21 years of age or older.

2. Meet DSM-IV criteria for Schizophrenia

3. Women of childbearing potential must test negative for pregnancy at the time of enroliment based on
urine pregnancy test and agree to use a reliable method of birth control during the study.

4. Must be on a therapeutic dose of 1 or 2 atypical or typical antipsychotic medications (for example, but
not limited to: Clozapine, Olanzapine, Risperidone, Ziprasidone, Aripiprazole, Seroquel) with no
major dose changes for at least 4 weeks.

5. A minimum PANSS total score of 55 at baseline and a score of at least 4 (moderate) on the subscale
of the PANSS (suspiciousness/persecution) at screening.

6. Have a Clinical Global Impressions-Severity (CGI-S) scale score of at least 4 (moderately ill) at
baseline.

7. Must be able to communicate effectively with the investigator and study coordinator and have the
ability to provide informed consent.

8. Must be able to use nasal spray.

9. Must demonstrate an acceptable degree of compliance with medication and procedures in the
opinion of the investigator.

Exclusion Criteria:
Subijects will be excluded from the study of they meet any of the following criteria:

1. Are pregnant or are breastfeeding

2. A urine drug screen performed at screening must not show evidence of recent use of drugs of abuse

3. Any active medical condition that in the opinion of the investigator will interfere with the objectives of
the study

4. Are unsuitable in any way to participate in this study, in the opinion of the investigator.

5. Another current DSM-IV diagnosis other than Schizophrenia

Vulnerable populations will not be involved in this study.

Permitted:
Subjects taking up to two sleep medications (diphenhydramine, zolpidem, zaleplon, or diazepam), at a
reasonable dose as judged by the investigator, are permitted in this study.

Minor adjustments in sleep medication are acceptable. Patients will be asked to notify the study doctor of any
changes to sleep aids.

Discontinuation Criteria

The criteria for enrollment must be followed explicitly. If a subject who does not meet enrollment criteria is
inadvertently enrolled, that subject should be discontinued from the study. In addition, subjects will be
discontinued from the study and/or from the study in the following circumstances:

1. If Exclusion Criteria, as listed above, are observed or develop after entry or enrollment, the subject will be
discontinued from the drug/study at the next visit or sooner in the event of a safety exclusion criterion.
2. The subject or attending physician requests that the subject be withdrawn from the study.

No subjects will be excluded from participation based on race, ethnicity or gender.
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If patients need to be discontinued due to lack of efficacy or intolerance from study medication a study
psychiatrist will meet with them an assess their clinical status. Additionally, addressing the patient’s ongoing
treatment needs (once out of the study) is proactively addressed with the patient on study entry, as in many
cases anxiety disorders are chronic conditions in need of ongoing care. Study psychiatrist will discuss non-
investigational options for controlling subjects anxiety taking into account treatments subjects has been on in
the past, if any. In collaboration with subject, study physician will initiate any treatment of anxiety as deemed
appropriate. A referral plan will be developed with subject for him/her to continue treatment with an outpatient
psychiatrist. Subject will be followed and cared for by study physician without cost to subject until subject has
been able to transfer care to another provider or until patient is deemed stable and has chosen not to pursue
care by another provider. After study care of subject will be documented in a medical record.

Sources of Materials

-Data that will be collected from human subjects for this project includes ratings scales interviews and
responses to patient self-rated scales. In addition, blood and urine samples will be collected to perform routine
laboratory tests and drug screens.

-Access to individually identifiable private information about human subjects will be limited to research staff
affiliated with the project. Research records will be kept confidential to the extent provided by law. The
collection and submission of medical information will be accomplished with strict adherence to professional
standards of confidentiality. Patients’ medical information will be held in a secure location.

-Data regarding schizophrenia symptom severity will be collected via interviews with a staff clinician and via
patient self-rated scales. Study coordinators will also conduct an interview to establish a medical and
psychiatric history for each patient. Blood and urine samples will be collected via the UCSD Medical Center
Outpatient Phlebotomy Center. All data will be collected specifically for the proposed research project.

11. RECRUITMENT

Potential subjects will be recruited through several sources. Ads/flyer will be posted in adult clinics, day
treatment programs in the county and distributed to colleagues. Approval may be sought from San Diego
County Mental Health for recruitment from county run facilities. Recruitment Flyer is included with this
application.

12. INFORMED CONSENT

Prior to entry in the trial, the investigator(s) will explain to the potential subjects the aims, methods, reasonably
anticipated benefits, and potential hazards of the trial and any discomfort it may entail. Subjects will be
informed that they are free to not participate in the trial and that they may withdraw consent to participate at
any time. They will be told what alternative treatments are available if they refuse to take part and that such
refusal will not prejudice future treatment. Finally, they will be told that competent physicians/lab personnel
may examine their records but that personal information will be treated as strictly confidential and will not be
publicly available. Subjects will be given the opportunity to ask questions about the study. After this
explanation and before entry to the trial, the subject’s consent will be obtained. If signed informed consent
cannot be obtained, the subjects will not be included in the trial. Subjects who are conservatorized will be able
to participate in this study if their conservator signs consent.

13. ALTERNATIVES TO STUDY PARTICIPATION

In order to receive treatment for this disorder it is not necessary to participate in this clinical trial. There is a
large variety of FDA approved antipsychotic medications available by prescription from the patient’s
physician/psychiatrist.
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Alternative treatments for schizophrenia include the use of conventional antipsychotic medications, such as,
but not limited to, risperidone, olanzapine, quetiapine, or haloperidol. Each of these medications carries their
own risk of side effects which can include transient or permanent tardive dyskinesia. Potential benefit of these
alternate treatments may include the availability of greater scientific information regarding the medications
because these medications are FDA-approved and readily available.

14. POTENTIAL RISKS

All medications have side effects and some of these can be unexpected and unforeseen. Subjects will be
closely monitored throughout the trial duration and subjects will be provided emergency contact numbers to
ensure 24-hour monitoring.

Nasal Inhalation Oxytocin

The FDA (see appended letter) notes “ lack of safety concerns” associated with the clinical use of oxytocin
despite “, the length of marketing history of this product in the U.S., the continued availability of the injectable
oxytocin in the US and the IN form outside the US” A drug insert provided with IN nasal oxytocin in Europe
where it continues to be marketed for lactation lists the following risks; painful uterine contracts; in rare
occasions, allergic skin reactions, nausea or headache. Several published studies have used various doses
(18- 360 IU) of IN oxytocin administered once to more than a week (e.g. Ansseau et al, 1987; Epperson 1996 ;
Fehm-Wolfsdorf et al , 1988; Westenberg ,1992; Kosfeld et al 2005; Ruis et al, 1981; Heinrichs et al 2003;
Fewtrell et al 2005; Bruins et al 1992.) Most studies do not report any adverse effects. One case (Ansseau et
al, 87) of a patient developing reversible memory loss, psychosis, and a decrease in plasma sodium and
osmolality is reported which is consistent with a picture of SIADH. Some studies reported decreases in verbal
recall and memory whereas others did not find this. Other rare mild and transient effects were reported in
some studies including, dry mouth, mild dizziness, mild headache, and mild nasal irritation. No effect on blood
pressure has been noted.

Risks of Blood Draw

During the study, blood will be drawn 8 times for chemistry basic panel. Some problems from this are: pain,
bleeding, bruising, swelling, dizziness, fainting, in rare cases, infection at the insertion site.

Additional Risks

Since this is an experimental treatment there may be some unknown risks that are currently unforeseeable.
Subjects will be informed of any significant new findings.

Symptoms of schizophrenia may not improve or may worsen. There is also the possibility that there may be
unforeseen risks associated with this test article, which are not yet known.

Allergy Risks

As with any drug, there is a chance that the subjects may have an allergic reaction to the drug. Symptoms of
an allergic reaction may be a skin rash, hives or more serious problems like trouble breathing and shock. It is
not possible to predict in advance who will develop these problems.

Female subjects will be instructed to use one of the following acceptable methods of birth control throughout
the study:

e oral or patch contraception

e Depo-Provera® or other intramuscular injection

¢ implantation of levonorgestrel (Norplant®) system or an IUD

e barrier methods (combination of diaphragm and spermicide or condom and spermicide)

Risk of Disclosure
Subjects will be asked to provide a urine sample to be tested for certain types of controlled substances that
may be regulated by law. Additionally, information about subjects’ mental and physical health collected
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throughout the study will also be kept with research records. Disclosure of this kind of information is a risk of
being in the study. Disclosure of this kind can affect a subjects’ ability to get a job, obtain life or health
insurance, employment or ability to adopt children. Confidentiality risk will be managed by keeping subjects’
information completely confidential, stored in a secured location and disclosed only as required by law.

Other Risks

Participation includes a urine toxicology and pregnancy test. It is possible that a positive drug screen may
becomeknown outside of the research setting and it could potentially jeopardize the subjects’ ability to acquire
a job or insurance.

EEG mu suppression paradigm exposes subjects to the application of electrodes. The possibility of skin
irritation from application of paste exists, however, is unlikely given that the salt concentration of the paste is
similar to that of human sweat.

As with any drug, participants are faced with the possibility of side effects. Other studies of oxytocin report side
effects such as dry mouth, mild dizziness, mild headache, and mild nasal irritation. Because the treatment
proposed in the study is investigational, there is a risk that participants’ symptoms of schizophrenia may stay the
same or worsen. There may also be other risks or side effects which are currently unknown. Possible side
effects from venipuncture include faintness, inflammation of the vein, pain, bruising, or bleeding at the site of
puncture. There is also a slight possibility of infection as a result of the blood draw procedure. Women of child-
bearing potential are asked to utilize an approved method of birth control during study participation as risks to a
fetus are unknown. Urine and blood samples collected during this study will be utilized to screen for illicit
chemical substances. The results of these tests will be kept confidential and may be disclosed as required by
law. It is possible that positive drug screen results may become known outside of the research setting; if this
information were disclosed, it could potentially jeopardize a subject’s ability to obtain employment or insurance.
Additionally, some of the information to be collected for this study includes information on patient diagnosis.
There is a risk that this information can become known outside of the research setting. This information, if
disclosed, could also potentially jeopardize a patient’s ability to obtain employment or insurance. The study staff
will manage this risk by storing all study information in a secure location in a locked facility. No information about
subject participation will be provided to anyone outside of the necessary research staff without subject’s written
permission.

Potential subjects will be recruited through several sources in the community surrounding the UCSD Medical
Center. Flyers will be posted in adult clinics, day treatment programs, and distributed to colleagues.
Advertisements will be placed in local community publications and online forums, and a local press release will
be made.

Prior to entry in the trial, the investigator(s) or study coordinator(s) will explain to the potential subjects the
aims, methods, reasonably anticipated benefits, and potential hazards of the trial and any discomfort it may
entail. Subjects will be informed that they are free to not participate in the trial and that they may withdraw
consent to participate at any time. They will be told what alternative treatments are available if they refuse to
take part and that such refusal will not prejudice future treatment. Finally, they will be told that competent
physicians/lab personnel may examine their records but that personal information will be treated as strictly
confidential and will not be publicly available. Subjects will be given the opportunity to ask questions about the
study. After this explanation and before entry to the trial, the subject’s consent will be obtained and
documented via signature of an informed consent form by both the patient and the person conducting the
informed consent discussion. If signed informed consent cannot be obtained, the subjects will not be included
in the trial. Subjects who are conservatorized will be able to participate in this study if their conservator signs a
consent form on their behalf.

15. RISK MANAGEMENT PROCEDURES AND ADEQUACY OF RESOURCES
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A staff that is highly qualified in the assessment and treatment of schizophrenia in adults will closely monitor
subjects in this study. This monitoring includes the frequent periodic assessments involved in the study
protocol, which occur at intervals of 1 week long. Study drug will be administered on site following both
baseline visits. Mid-week calls are set up following both baseline visits along with a study treatment follow up
visit. In addition, subjects will be monitored throughout the study for any adverse events. Subjects will be
instructed by the Investigator to report the occurrence of any adverse events immediately. At the beginning of
each treatment period, the Investigator will query the subjects, in a generalized fashion, whether any clinical
adverse events have occurred since the last visit. Any serious or unexpected event, including death due to
any cause, whether or not related to the study drug or procedures, will be reported to the UCSD HRPP within
10 days.

After a thorough literature search was performed and confirmed the relative safety profile of this drug, the
following additional safety measures were added in an attempt to be thorough.

Biological safety measures include blood chemistry and urine osmolality to monitor for SIADH. These tests will
be done at screening and at every visit after randomization. In addition a blood metabolic assay (glucose, liver
enzymes) will be conducted at each visit.

If any clinical worsening or serious adverse event is detected during the course of the trial that cannot be
managed by a dose adjustment, the subjects will be discontinued from the protocol.

It is my intention to provide contact information for study staff to the subjects and reiterate this information at the
time of each visit. Contact information for PI, and Drs. MacDonald and Becker, are listed on the diary form that
will be provided to the subject at each visit. Study subjects will be encouraged, as documented in the consent
and on the separate diary form, to contact the study team with medical concerns, reactions, and experiences.
Subjects will be given a diary form to complete upon each use for administrations that are done between site
visits. This diary form includes 24 hour emergency contact information (including PI, sub-Is and study staff),
nearest emergency department from subject’s residence and concomitant medication diary.

At the termination of the project or in the event that any subjects will need to be discontinued from the study due
to lack of efficacy or an adverse event, one of the study doctors will arrange for subjects to receive appropriate
treatment for any symptoms that require stabilization. The study staff will also help arrange routine follow-up for
subjects’ symptoms of schizophrenia (e.g., referral if required) and will provide standard medication treatment of
schizophrenia to subjects until such follow up is available.

Subjects will have 24-hour access to emergency psychiatric care and will be provided with a means of
contacting the on-call study doctors and research staff at the UCSD Medical Center. Subjects will be informed
and encouraged to contact study physicians and staff immediately with medical concerns or unusual reactions.
This information will also be listed on the diary cards provided to subjects at every visit along with the
identification of the closest Emergency Department location to their residence. Pl and sub-investigator phone
numbers for 24-hour access has been listed in the consent form.

Confidentiality risk will be managed by keeping all of each subjects’ data completely confidential, and stored in a
secured filing cabinet and on Clinical Conductor, a secure, password protected clinical trials administration
database. The data collected for this investigation will be used for research and treatment purposes only. Data
will be available only to those directly involved with the study, HRPP, and the FDA.

Research records will be kept confidential to the extent allowed by law. The following people will have access
to the study data collected for this study: Dr. Feifel and study staff listed below, UCSD HRPP, the grant
funding agency, National Institute of Mental Health, representatives of the grant funding agency and
government agencies where permitted or required by law (such as the Food and Drug Administration (FDA)
and the United States Department of Health and Human Services).
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Research records will be kept confidential to the extent provided by law. The National Institute of Mental
Health, including its agents and contractors, the United States Food and Drug Administration or other
regulatory authorities, and similar ethics committees and regulatory agencies in other countries, as well as the
UCSD Institutional Review Board,mayreview original medical and research records in connection with this
study. Medical records that contain subject identity will be treated as confidential and will be shared only with
these agencies, or as required by law. Medical information may be held and processed on a computer. The
results of this research may be published in scientific journals or presented at medical meetings, however
subject name will not appear in any publications or reports produced from this study.

16. PRIVACY AND CONFIDENTIALITY CONSIDERATIONS INCLUDING DATA ACCESS AND MANAGEMENT

In order to maximize patient privacy, all consenting will be done in a private room in an office, where the
participant can ask questions without feeling uncomfortable or embarrassed. If and when the study doctor needs
to perform a physical exam, the patient will be provided with a private room to undress and dress. While
receiving the physical exam the only person who will be in the room other than the patient will be the study
doctor conducting the exam. If, however, the study doctor is of the opposite gender to the patient, a staff
member of the same gender as the patient will also be in the room during the physical exam.

Confidentiality will be maintained through physical and electronic security measures. The study office where
patient files are maintained is kept locked, and only authorized research staff are allowed access. Research
participant information stored electronically is maintained on computers with appropriate UCSD approved
security firewalls, password protection, and other data storage safety measures.

Once a subject has enrolled in the study, a sequential Subject Identification (SublD) Number will be assigned.
The SublID number is to be recorded on all study documents and will link the study treatment and the study
documents to the subject’'s name and medical record. To maintain confidentiality, the subject's name will not be
recorded on any study document other than the informed consent.

Patient’s blood or urine sample will be tested for certain types of drugs (known as controlled substances in the
United States) that may affect behavior and that may be regulated by law. If test results show that they have
taken these types of drugs, they will be notified. The results of this test will be kept confidential and disclosed
only as required by law. It is possible that positive drug screen results may become known outside of the
research setting. If this information was disclosed, it could potentially jeopardize their ability to get a job or
insurance.

17. POTENTIAL BENEFITS

No direct benefit can be guaranteed to the individual subjects. The subjects may benefit from the formal
diagnostic procedures, required assessments, and increased scrutiny during the study, which are more
rigorous than the community standard for diagnosis and assessment. A more general benefit of this study will
be a greater understanding of the benefits of intranasal oxytocin augmentation.

18. RISK/BENEFIT RATIO

The potential benefits of this investigation outweigh the risks involved. Subjects will continue on their current
regimen of antipsychotic therapy. If intranasal oxytocin is found to decrease associated symptoms, it could
potentially benefit many people. All subjects will be receiving close medical supervision and an active
antipsychotic. The health and safety of individual subjects will be the top priority of all study investigators.

Current treatments available for schizophrenia are unsatisfactory, and many patients continue to suffer from
their symptoms even with treatment. Information obtained as a result of this trial may assist in the
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development of superior treatments for schizophrenia and related illnesses.

19. EXPENSE TO PARTICIPANT

There is no expense to the subjects for any of the research activities.

20. COMPENSATION FOR PARTICIPATION

Subjects will receive $80 per visit (paid at each visit) to compensate them for time, travel and inconvenience.

If a separate visit is required to complete the Mu-suppression paradigm subjects will be compensated an
additional $50 per extra visit.

21. PRIVILEGES/CERTIFICATIONS/LICENSES AND RESEARCH TEAM RESPONSIBILITIES

Dr. David Feifel is a board certified Psychiatrist and Director at the UCSD Neuropsychiatry and Behavioral
Medicine Unit, with privileges at UCSD Medical Center and is eligible to practice in California. William Perry,
PhD and Arpi Minassian, PhD will oversee the cognitive measures included in the study and the study as a
whole. Dr. Fiza Singh is a board eligible Psychiatrist with privileges at UCSD Medical Center and is eligible to
practice in California and will oversee EEG and mu-suppression procedures. Allison Hadley, MD, Kaimana
MacDonald, MD and Dr. Alexandar Papp are psychiatrists here at UCSD Medical Center working within the
NBMU. Physicians in the trial will be responsible for reviewing safety data for patients, perform GAFs, perform
physical exams, review lab results, review a subject’s appropriateness based on study inclusion / exclusion
criteria and diagnostic measures, dosing decisions and performing some study rating scales. Rebecca
McKinney, BA and Patrice Cobb, BA have extensive experience in administration of standardized
psychoeducational scales, diagnostic instruments, and ratings that will be utilized. Patrice Cobb, BA will be lead
coordinator for this study. She will be responsible for collecting adverse event and concomitant medication
information through open ended questions that will be reviewed with the physician. In addition, she has
received training on the outcome measures and cognitive evaluations to be used in this study. She will assist
with vitals collection and lab collection, coordinating procedures such as scheduling patients for visits, evaluating
a subject’s appropriateness for the study with inclusion/exclusion criteria, reviewing diary cards and instructing
patients on proper dosing, doing accountability, helping to recruit subjects and dispensing study drug from
Investigational Drug to subjects. She has also been trained to administer informed consent for this study.
Nicholas Schaffner, BA will be assistant coordinator for this study. They will help follow patients through the
study and correspond with the grant institution, clinicaltrial.gov, and assist with communication with HRPP.

Additional research staff that may assist in following patients, querying patients for AEs, conduct ratings and
patient interviews, instruct patients on proper dosing, conduct cognitive testing, do drug accountability,
performing vitals and collecting labs as outlined in this study, reviewing diary cards, schedule patients, and
help recruit subjects are the following: Travis Gault, and Katie Wheeler.

De-identified data will be shared with Dr. Steven Potkin and the University of California, Irvine’s
fBIRNIlaboratory as a part of an approved National Institute of Mental Health collaborative grant. This data will
be stripped of any identifying information and will be used for analysis purposes only.

22. BIBLIOGRAPHY

Draft Guidance for Industry Adaptive Design Clinical Trials for Drugs and Biologics. DRAFT GUIDANCE.
February 2010. US Food and Drug Administration Web site. Available at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRequlatorylnformation/Guidances/UCM201790.pdf.

Accessibility verified July 12, 2010.

Biomedical IRB Application Instructions
Page 24



http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM201790.pdf.%20Accessibility%20verified%20July%2012
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM201790.pdf.%20Accessibility%20verified%20July%2012

Ansseau M, Legros JJ, Mormont C, et al (1987): Intranasal oxytocin in obsessive compulsive disorder.
Psychoneuroendocrinology 12:231-236.

Argiolas A, Gessa GL, (1991) Central Functions of oxytocin. NeurosciBiobehav Rev; 15(2):217-31.

Argiolas, A., Melis, M. R., &Gessa, G. L. (1986). Oxytocin: an extremely potent inducer of penile erection and
yawning in male rats. Eur J Pharmacol, 130(3), 265-272.

Bakharev VD, Tikhomirov SM, Lozhkina TK (1984) Psychotropic properties of oxytocin. Problemy
Endokrinologii 30: 37-41.

Born, J et al. (2002). Sniffing neuropeptides: A transnasal approach to the human brain. Nature Neuroscie. 5,
514-516.

Bosch OJ, Meddle SL, Beiderbeck DI, Douglas AJ, Neumann ID (2005) Brain oxytocin correlates with
maternal aggression: link to anxiety. J Neurosci 25: 6807-6815.

Baron-Cohen, Simon, Wheelwright, Sally, Hill, Jacqueline, Raste, Yogini, and Plumb, lan (2001) "Reading the
Mind in the Eyes" Test Revised Version: A study with normal adults, and adults with asperger
syndrome or high-functing autism. J. Child Psychiatry. vol 42, no.2, pp.241-251

Bruins J, Hijman R, Van Ree JM (1992): Effect of a single dse of des-glycinaminde—[Arg8]vasopressin or
oxytoncin in cognitive processes in young healthy subjects. Peptides 13:461-468.

Brown LA, Cohen AS (2010). Facial emotion recognition in schizotypy: the role of accuracy and social
cognitive bias. J International Neuropsychological Society. 16(3): 474-483.

Bujanow W (1974). Is oxytocin an anti-schizophrenic hormone? Can Psychiatry Assoc J 19: 323.

Burri, A., Heinrichs, M., Schedlowski, M., & Kruger, T. H. (2008). The acute effects of intranasal oxytocin
administration on endocrine and sexual function in males. Psychoneuroendocrinology, 33(5), 591-600.

Carmichael, M. S., Humbert, R., Dixen, J., Palmisano, G., Greenleaf, W., & Davidson, J. M. (1987). Plasma
oxytocin increases in the human sexual response. J ClinEndocrinolMetab, 64(1), 27-31

Cui, L., Hung, H. M. J., Wang, S. J. (1999). Modification of sample size in group sequential clinical trials.
Biometrics 55:853-857.

den Boer JA, Westenberg HG. (1992). Oxytocin in obsessive compulsive disorder. Peptides. Nov-
Dec;13(6):1083-5

Diggle, PJ, Heagerty P, Liang KY, Zeger SL (2001). Analysis of Longitudinal Data, (2" ed.)Oxford: Oxford
University Press.

Epperson, CN, McDougle CJ, Price LH (1996). Intranasal oxytocin in obsessive-compulsive disorder. Biol
Psychiatry. 40:547-549.

Fehm-Wolfsdorf G, Bachholz G, Born J, Voigt K, Fehm HL (1988): Vasopressin but not oxytocin enhances
cortical arounsal: An integrative hypotheisis on behavioral effects of neurohypophyseal hormones.
Psychopharmacology 94: 496-500.

Fehm-Wolfsdors, G, Born J & Heinz Voigt K and Lorenz Fehms H, (1983) Human memory and
neurohypophyseal hormones: opposite effects of vasopressin and oxytocin.

Biomedical IRB Application Instructions
Page 25



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22den+Boer+JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Westenberg+HG%22%5BAuthor%5D

Psychoneuroendocrinology, Vol. 9, No. 3, pp. 285 — 292

Feifel, D and Reza, T. (1999). Oxytocin modulates psychotomimetic-induced deficits in sensorimotor gating.
Psychopharmacology 141: 93-98.

Ferrier, BM, Kennett, DJ and Devlin, MD (1980) Influence of oxytocin on memory processes. Life Sciences,
Vol. 27, pp. 2311-2317

Fewtrell MS, Loh KL, Blake A, Ridout DA, Hawdon J (2006). Randomized, double-blind trial of oxytocin nasal
spray in mothers expressing breast milk for preterm infants. Arch Dis Child Fetal Neonatal Ed. 91 (3)
169-174.

Fitzmaurice GM, Laird NM, Ware JH: Applied longitudinal analysis. John Wiley & Sons, Inc. New Jersey, 2004,
USA.

Gregor Domes, Markus Heinrichs, Andre Michel, Christoph Berger, and Sabine C. Herpertz (2006) Oxytocin
Improves “Mind-Reading” in Humans. Biological Psychiatry.

Geyer MA, Krebs-Thomson K, Braff DL, Swerdlow NR. (2001) Pharmacological studies of prepulse inhibition
models of sensorimotor gating deficits in schizophrenia: a decade in review. Psychopharmacology
(Berl). 2001 Jul;156(2-3):117-54. Review.

Glovinsky D, Kalogeras KT, Kirch DG, Suddath R, Wyatt RJ (1994). Cerebrospinal fluid oxytocin concentration
in schizophrenic patients does not differ from control subjects and is not changed by neuroleptic
medication. Schizophrenia Research. 1994 Feb; 11 (3): 273-6.

Halperin M, Lan KKG, Ware JH, Johnson NJ, DeMets DL. An aid to data monitoring in long-term clinical
trials. Controlled Clinical Trials 1982; 3:311-323.

Heinrichs M, Baumgartner T, Kirschbaum C, and Ehlert U (2003). Social support and oxytocin interact to
suppress cortisol and subjective responses to psychosocial stress. Biol. Psychiatry 54: 1389-98.

Heinrichs M, Meinlschmidt G, Wippich W, Ehlert U and Hellhammer DH. (2004) Selective amnesic effects of
oxytcin on human memory. Physiol. Behav. 83:31-38.

Heresco-Levy U, Ermilov M, Shimoni J, Shapira B, Silipo G, and Javitt, DC (2002). Placebo-Controlled Trial of
D-Cycloserine Added to Conventional Neuroleptics, Olanzapine, or Risperidone in Schizophrenia. Am
J Psychiatry. Mar; 159: 480-2.

Heresco-Levy, U, Javitt, DC, Ebstein, R, Vass A, Lichtenberg P, Bar G, Catinari S, and Marina E ( 2005). D-
Serine Efficacy as Add-on Pharmacotherapy to Risperidone
and Olanzapine for Treatment-Refractory Schizophrenia. Biol Psychiatry. Mar 15; 57(6): 577-85.
Hintze J (2008). PASS 2008. NCSS, LLC. Kaysville, Utah.

Holt, D. J., L. Kunkel, et al. (2006). "Increased medial temporal lobe activation during the passive viewing of
emotional and neutral facial expressions in schizophrenia." Schizophr Res 82(2-3): 153-62.

Hoover, RT, Intransal oxytocin in eighteen hundred patients: A study on its safety as used in a community
hospital. Amer. J. Obset. Gynec. July 15, 1971 (788-794).

Hsien-Yuan Lane; Yue-Cune Chang, Yi-Ching Liu, Chih-Chiang Chiu, Guochuan E. Tsai. (2005). Sarcosine or
D-Serine Add-on Treatment for Acute Exacerbation of SchizophreniaA Randomized, Double-blind,

Biomedical IRB Application Instructions
Page 26




Placebo-Controlled Study. ARCH GEN PSYCHIATRY/VOL 62

Josiassen, RC, Joseph, A, Kohegyi, E, Stokes, S, Kadvand, M, Paing, WW, Shaughness, RA (2005).
Clozapine Augmented with Risperidone in the Treatment of Schizophrenia: A Randomized, Double-
Blind, Placebo- Controlled Trial. American Journal of Psychiatry. Jan; 162:130-136.

Kennett, D. J., Devlin, M. C. & Ferrier, B. M. (1982) Influence of oxytocin on human memory process:
validation by a control study. Life Sci. 31,273- 275.

Keri S, Benedek G. Oxytocin enhances the perception of biological motion in humans. Cogn Affect Behav
Neurosci. 2009;9(3):237-41.

Kirsch P, Esslinger C, Chen Q, Mier D, Lis S, Siddhanti S, Gruppe H, Matay VS, Gallhofer B, Meyer-
Lindenberg A (2005). Oxytocin modulates neural circuitry for social cognition and fear in humans. J
Neurosci. 7; 25 (49): 11489-93.

Kosfeld, M, Heinrichs, M, Zak, PJ, Fischbacher U, and Fehr E (2005). Oxytocin increases trust in humans.
Nature 435: 673-676.

Kovacs GL and Telegdy G,(1982) Role of oxytocin in memory and amnesia. Pharmac. Ther. 18 p375-395.

Kraemer HC, Frank E, Kupfer DJ. Moderators of Treatment Outcomes: Clinical, Research, and Policy
Importance. JAMA 2006; 296: 1286 - 1289.

Lachin JM. A review of methods for futility stopping based on conditional power. Statistical Med. 2005;
24:2747-2764.

Lan KK, Soo Y, Siu,C., Wang,M. The use of weighted Z-tests in medical research. J Biopharm. Stat.
2005;15:625-639.

Lan KKG, Simon R, Halperin M. Stochastically curtailed tests in long-term clinical trials. Communications in
Statistics C 1982; 1:207-219.

Lan KKG, Wittes J. The B-value: a tool for data monitoring. Biometrics 1988; 44:579-585.

Legros JJ, Gazzotti C, Carvelli T, Franchimont P, Timsit-Berthier M, von Frenckell R, Ansseau M (1992).
Apromorphine stimulation of vasopressin-and oxytocin-neurophysins. Evidence for increased
oxytocinergic and decreased vasopressinergic function in schizophrenics. Psychoneuroendocrinology
17: 611-617.

Lee PR, Brady DL, Shapiro RA, Dorsa DM, Koenig JI. (2005). Social interaction deficits caused by chronic
phencyclidine administration are reversed by oxytocin. Neuropsychopharmacology. 30(10):183-94.

Letz, R., Dilorio, C.K., Shafer, P.O., Yeager, K.A., Henry, T.R., &Schomer, D.L. (2003). A computer-based
reading test for use as an index of premorbid general intellectual level in north americanenglish-
speaking adults. NeuroToxicology, 24(4-5): 503-512.

Linkowski P, Geenen V, Kerkhofs M, Mendlewicz J, Legros JJ (1984). Cerebrospinal fluid neurophysins in
affective illness and schizophrenia. Eur Arch Psychiatry Neurolsci 234: 162-165.

Mai JK, Berger K, Sofroniew MV (1993). Morphometric evaluation of neurophysin-immunoreactivity in the
human brain: pronounced inter-individual variablility and evidence for altered staining patters in
schizophrenia. J Hirnforsch 34: 133-154.

Biomedical IRB Application Instructions
Page 27



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lee+PR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Brady+DL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Shapiro+RA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Dorsa+DM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Koenig+JI%22%5BAuthor%5D

Meinlschmidt, G. and Heim C., Sensitivity to intranasal oxytocin in adult men with early parental separation.
Biological psychiatry 2007; 61: 1109-1111.

McCarthy MM, Altemus M (1997). Central nervous system actions of oxytocin and modulation of behavior in
humans. Mol Med Today 3: 269-275.

McGahuey, C. A., Gelenberg, A. J., Laukes, C. A., Moreno, F. A., Delgado, P. L., McKnight, K. M., et al.
(2000). The Arizona Sexual Experience Scale (ASEX): reliability and validity. J Sex Marital Ther, 26(1),
25-40.

Munro J, (2004). Amisulpride augmentation of clozapine: an open non-randomized study in patients with
schizophrenia partially responsive to clozapine. ActgaPschiatryscand: 110:292-298.

Murphy, M. R., Seckl, J. R., Burton, S., Checkley, S. A., &Lightman, S. L. (1987). Changes in oxytocin and
vasopressin secretion during sexual activity in men. J ClinEndocrinolMetab, 65(4), 738-741.

O’Halloran, J.P., Kemp, A.S., Gooch, K.N. et al. (2007). Psychometric comparison of computerized and
standard administration of the neurocognitive assessment instruments selected by the CATIE and
MATRICS consortia among patients with schizophrenia. Schizophr Res, 106(1): 33-41.

Perry A, Bentin S, Shalev |, Israel S, Uzefovsky F, Bar-On D, et al. Intranasal oxytocin modulates EEG
mu/alpha and beta rhythms during perception of biological motion. Psychoneuroendocrinology.
2010;35(10):1446-53.

Pitman RK, Orr SP, Lasko NB (1993): Effects of intranasal vasopressin and oxytocin on physiologic
responding during personal combat imagery in Vietham veterans with posttraumatic stress disorder.
Psychiatry Research 48:107-117

Potkin SG, Weiden PJ, Loebel AD, Warrington LE, Watsky EJ, Siu CO. Remissions in schizophrenia:
196-week double-blind treatment with ziprasidone versus haloperidol. Int.J.Neuropsychopharmacol.
2009; 12: 1233-1348.

Renfrew MJ, Lang S, Woodridge M, (2000). Oxytocin for promoting successful lactation. Cochrane Database
Syst Rev. (2)

Ruis H, Rolland R, Doesburg W, Broeders G, Corby R (1981)Oxytocin enhances onset of lactation among
mothers delivering prematurely. British Medical Journal. 281:340-342.

Ragnauth AK, Devidze N, Moy V, Finley K, Goodwillie A, Kow LM, Muglia LJ, Pfaff DW (2005) Female
oxytocin gene-knockout mice, in a semi-natural environment, display exaggerated aggressive
behavior. Genes Brain Behav 4: 229-239.

Sarnyai Z, Szabo G, Kovacs GL, and Telegdy G (1992). Opposite actions of oxytocin and vasopressin in the
development of cocaine-induced behavioral sensitization in mice. Pharmacology Biochemistry and
behavior. 43: 491-494.

Silber M, Almkvist O, Larsson B, Uvnar-Moberg K (1990) Temporary peripartal impairment in memory and
attention and its possible relation to oxytocin concentration. Life Sci; 47 (1):57-65.

Singh F, Pineda J, Cadenhead KS. Association of impaired EEG mu wave suppression, negative symptoms
and social functioning in biological motion processing in first episode of psychosis. Schizophr Res.
2011;130(1-3):182-6.

Biomedical IRB Application Instructions
Page 28




Sprong M, Schothorst P, Vos, E (2007) Theory of mind in schizophrenia. The British Journal of Psychiatry 191:
5-13.

Sachs G, Steger-Wuchse, et al. (2004). Facial recognition deficits and cognition in schizophrenia.
Schizophrenia Research. 68(1): 27-35.

Uvnas-Moberg K, Alster P, Svensson TH (1992a). Amperozide and clozapine but not haloperidol or caclopide
increase the secretion of oxytocin in rats. Psychopharmacology 109: 473-476.

Van Leeuwen FW, van Heerikhuize J, van der Meulen G, Wolters P (1985). Light microscopic
autoradiographic localization of [3H] oxytocin binding sites in the rat brain, pituitary and mammary
gland. Brain Res 359: 320-325.

Weiss, E. M., C. G. Kohler, et al. (2007). Gender differences in facial emotion recognition in persons with
chronic schizophrenia. European Psychiatry : the journal of the Association of European Psychiatrists
22(2): 116-122.

Winslow JT and Insel TR. (1990). Social status in pairs of male squirrel monkeys determines the behavioral
response to central oxytocin administration. J Neurosci; 11(7):2032-8.

Wu MC, Follmann DA. Use of summary measures to adjust for informative missingness in repeated measures
data with random e_ects. Biometrics 1999; 55:75{ 84.

Wu MC, Albert PS, Wu BU: Adjusting for drop-out in clinical trials with repeated measures: design and
analysis issues. Statist Med. 2001; 20:93-108

23. FUNDING SUPPORT FOR THIS STUDY

A grant of $250,000 (over two years) was approved by the National Institute of Mental Health for this research
project. This grant will not be awarded until the final HRPP approval is given.

24. BIOLOGICAL MATERIALS TRANSFER AGREEMENT

Not applicable as all scheduled blood lab work for this study will be processed on site. All urine testing will be
performed by clinical trial staff.

25. INVESTIGATIONAL DRUG FACT SHEET AND IND/IDE HOLDER

See Appendix for intranasal Oxytocindrug fact sheet. Access to study drug, appropriate licensing, dispensing,
accountability and storage will be closely regulated throughout the course of this study. The investigational
drugs will be received, dispensed and accounted for by the Investigational Drug Service at UCSD Medical
Center located at the following address: UCSD Medical Center

Department of Pharmacy

Investigational Drug Service, RM 1-317
200 West Arbor Drive

San Diego, CA 92103-8765

26. IMPACT ON STAFF

All members of the clinical research staff are experienced in conducting protocols of this nature and have all the
necessary resources and training. There will be no impact on in-patient or other non-research hospital staff as
this is an out-patient protocol.
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27. CONFLICT OF INTEREST

No conflict of interest between Pl and Sub-Investigators and the granting institution, National Institute of
Mental Health.

28. SUPPLEMENTAL INSTRUCTIONS FOR CANCER-RELATED STUDIES

Not applicable

29. OTHER APPROVALS/REGULATED MATERIALS

Not applicable

30. PROCEDURES FOR SURROGATE CONSENT AND/OR DECISIONAL CAPACITY ASSESSMENT

Subjects who have impaired intellectual capacity to comprehend the informed consent as demonstrated using
the “Capacity to Consent Form” (included with this submission)will not be enrolled in this study. Patients who
are conservatorized will only be included if they consent to be in the study and their designated conservator
consents. In many instances, conservatorized patients have the cognitive capacity but not the legal capacity to
consent to treatment. If a conservatorized patient demonstrates cognitive capacity to provide consent based
upon the “capacity to consent form” AND consents to participating in this study, then the potential subject’s
conservator will be contacted, informed of the subject’s consent. Informed consent for the subject’s
participation will then be sought from the legal conservator as described in item 11 above (without “capacity to
consent form”) and he/she will be asked to sign the “Legal Conservator” signature line below the subjects
signature. Thus, conservatorized subjects will only be enrolled if they demonstrate (cognitive) capacity to
consent, consent to participate, and their legal conservator provides informed consent.
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