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1 introduction
Overview

From atropine and opiates in the neurosciences, digitalis and pseudoephedrine in cardiology, quinine and artemesin in infectious diseases and taxol and vincristine in oncology, many of the most valuable drugs in medicine are plant-derived. Garcinia mangostana Linn, known colloquially as mangosteen, is a tropical evergreen fruit tree originating from Indonesia. Its rind or pericarp contains an exudate that acts as insect repellents. This exudate contains a large number of bioactive compounds called xanthones, including α-mangostin, β-mangostin, γ-mangostin, garcinone B and garcinone E, together with mangostinone, tanins and flavonoids including epicatechins. These have robust effects on the glutathione system and many other pathways germane to the pathophysiology of schizophrenia. 

What arguably makes the most difference to people with mental health problems is the availability of effective treatments.  Our research team has an exceptionally strong track record in developing novel therapies for schizophrenia; with the first study showing mirtazapine reduces negative symptoms, a finding both replicated and confirmed in meta-analyses (1). Our team were first to target glutathione directly in the treatment of schizophrenia. In this randomized, multi-centre, double-blind, placebo-controlled study, NAC was superior to placebo over the study period in PANSS total, negative and general scores, as well as CGI-Improvement (CGI-I) scores, a recently replicated finding (2).

Critically, we have recently completed the first pilot randomized, double blind placebo controlled trial of adjunctive Garcinia mangostana Linn for the treatment of schizophrenia. Motivated by the results of this pilot study, we wish to undertake a pivotal well-powered, multisite study of this compound. We speculate that this research may uncover a new class of agents for the treatment of the disorder, and uncover novel pathophysiological pathways.
Oxidative stress
The presence of oxidative stress in schizophrenia is extensively documented, and has led the critical study of redox modulators as adjunctive treatments for schizophrenia. To date, research has focused on the use of indirect means of overcoming the defects in glutathione metabolism such as increasing the efficiency of other radical scavenging systems. Agents including Vitamin C, Vitamin E (alpha-tocopherol), alpha-lipoic acid supplements and also selenomethionione have been investigated (3-5). However, while these molecules can function as antioxidants in vitro and are supportive of glutathione metabolism, they are not the most efficient means of increasing glutathione levels in the brain as they do not directly augment the primary redox defence system, glutathione. 
Garcininia Magnostana Linn (Mangosteen)
Garcinia mangostana Linn (mangosteen) is an evergreen fruit tree that belongs to the Clusiaceae (Guttiferae) family. The outer edible layer or pericarp of the mangosteen is surrounded by an inedible rind, or exocarp. The mangosteen fruit pericarp and exocarp both contain a number of bioactive compounds, including, but not limited to, polyphenols, such as xanthones and tannins, as well as anthocyanins, procyanins, prodelophinidins and associated stereoisomers, such as epicatechins. The composition is astringent which discourages infestation by insects, fungi, plant viruses, bacteria and animal predation. Over 85 secondary metabolites have been isolated from the pericarp of mangosteen, which includes over 60 xanthones. These include α-Mangostin, γ-Mangostin, garcinone E, gartanin, 8-deoxygartanin, and 9- hydroxycalabaxanthone. Many of these xanthones have been studied in models of other medical disorders and have biological effects potentially germane to the pathophysiology of schizophrenia. α-Mangostin influences apoptosis; it up-regulates mitogen activated protein kinase (MAPK), extracellular signal-regulated kinases (ERK), Akt, c-Myc/Max and p53 cell signalling pathways. In schizophrenia, there are alterations of integration of signalling mediated by multiple neurotransmitter systems, key amongst these is MAPK. Firstly, post-mortem studies examining the frontal cortical in schizophrenia have shown altered activity of the MAPK associated signalling pathways (6). Second, ERK dysregulation is documented, and this is a target of the antipsychotic agent clozapine (7). Finally, p53 impacts the regulation of neurodevelopmental and neurodegeneration processes, some authors have suggested TP53 as a candidate gene for schizophrenia (8), and haplotype analysis of the human p53 tumour suppressor gene (TP53) also shows a significant association with schizophrenia.
Isogarcinol inhibits calcineurin, a protein phospahatase that activates the T cells of the immune system, decreases delayed type hypersensitivity and is thus anti-inflammatory. Gartanin inhibits the MTOR pathway, protein kinase that regulates cell growth, cell proliferation, cell motility, survival, protein synthesis, and transcription via Bcl-2 and p53 (9, 10), two proteins that regulate cell death pathways.

Critically, α-mangostin affects glutathione levels and glutathione peroxidase activity. In a model of mitochondrial toxicity induced by 3-NP, glutathione was decreased by 50%, and co-incubation of the tissue culture with alpha-mangostin restored glutathione levels. Alpha-mangostin increases glutathione peroxidase activity, a key enzyme in the glutathione synthesis pathway, in synaptosomal fractions (11).
Neuroprotective effects of α-mangostin against iodoacetate-induced cell death are reported. Iodoacetate inhibits glyceraldehyde-3-phosphate dehydrogenase, producing reactive oxidative species and cell death. There was a dose dependant decrease in cell death with increasing doses of α-mangostin (12). Doxorubicin induces CNS inflammatory toxicity, and a xanthone derivative of Garcinia mangostana has been shown to be protective. In mice, doxorubicin increased protein expression levels of tumour necrosis factor alpha, inducible nitric oxide synthase and nitric oxide in brain tissue, that was significantly decreased by xanthone pre-treatment (13). There is also data that mangostin reduces the most widely measured index of lipid peroxidation in a dose dependent manner (14). A key piece of preclinical evidence is that mangiferin ameliorates 6-hydroxydopamine induced cytotoxicity and oxidative stress in the ketamine model of schizophrenia (15). Of potential translational significance, mangiferin, a glucoxilxanthone in mangosteen, improved long-term object recognition memory in rats (16). It simultaneously increased nerve growth factor, and decreased inflammation, indexed by tumour necrosis factor alpha levels. In summary, the extant data suggest that mangosteen possesses a range of important bioactive compounds that are potentially relevant to the pathophysiology of schizophrenia.

Pilot data  

We recently completed a pilot trial of 1000mg daily of encapsulated mangosteen pericarp powder and matching placebos with a comparable design to this application. 181 people who were on concurrent second generation antipsychotic treatment were screened, of which 80 were randomised and 4 withdrew after randomisation, giving 40 in the active and 36 in the placebo groups. Assessments were done at baseline and two monthly for six months. The two groups did not differ on demographic or clinical variables at baseline. The PANSS was used to assess symptoms. The PANSS Total score was the primary outcome; the omnibus interaction between group and assessment occasion was significant, F(3, 114.35)=10.89, p<.001.  Planned comparisons indicated that the rate of change between baseline and 180 days was significant with the mangosteen group having greater reductions in overall psychopathology as compared to placebo group (pericarp M∆=42.52, SE∆=3.86; placebo M∆=12.72, SE∆=3.66; t (64.74)=-5.60, p<.001, Cohen’s d=1.41); significant differences between groups were also seen as early as 90 days. Similar significant between group differences were found for comparisons between baseline and 180 days for PANSS Positive (Cohen’s d=0.71, p=.005), PANSS Negative (Cohen’s d=1.28, p<.001), PANSS General (Cohen’s d=1.26, , p<.001), Montgomery Åsberg Depression Rating Scale (MADRS, Cohen’s d=1.19, p<.001), CGI-S (Cohen’s d=0.69, p=.012), Global Assessment of Functioning (GAF, Cohen’s d=0.59, p=0.028). A provisional patent for the use of this agent has been lodged by our group. A pivotal trial is warranted in the context of these pilot data.

2 Study objectives / HYPOTHESES 

Aims / hypothesis

Aims

Using a randomised, double-blind, placebo-controlled trial, we aim to assess in individuals with schizophrenia or schizoaffective disorder if:

1. 24 weeks treatment with 1000 mg mangosteen pericarp will reduce schizophrenia symptom severity on PANSS total score, compared to placebo: Primary aim.
2. 24 weeks treatment with 1000 mg mangosteen pericarp will improve PANSS subscale (general, positive and negative) scores, depression, substance use, functioning and quality of life. 
3. Whether 24-weeks treatment with 1000 mg mangosteen pericarp reduces serum markers of oxidative stress and inflammation.
4. Whether the reduction in oxidative stress and inflammatory markers correlates with change in schizophrenic symptomatology

Primary Hypothesis

1. 24-weeks of adjunctive mangosteen pericarp treatment will be superior to placebo in the treatment of overall psychopathology in schizophrenia, as assessed by mean change in Positive and Negative Syndrome Scale (PANSS) total scores at the completion of treatment phase.
Secondary objectives / hypotheses

2. 24 weeks of adjunctive Garcinia mangostana Linn treatment will be superior to placebo in reducing severity of general, positive and negative symptoms of schizophrenia and depression, substance use, and will  improve functioning and quality of life (QoL); 
3. Those taking Garcinia mangostana Linn treatment will have reduced levels of inflammatory and oxidative stress (lipid peroxidation) levels in peripheral (blood) samples, namely, total antioxidant status, red blood cell catalase, plasma nitrite and thiobarbituric acid reactive substances (TBARS), compared to placebo

4. Changes in clinical and functioning measures will correlate with measurable changes in inflammatory and oxidative markers in the Garcinia mangostana Linn group.
3 variables and INSTRUMENTS

Study procedure

Trial clinicians will contact all participants referred to the trial to schedule an initial face-to-face screening interview. During the initial interview, the trial clinicians establish written consent, that inclusion criteria are satisfied, and confirm the diagnosis using the (SCID-5). All randomised participants will receive two 500mg mangosteen pericarp capsules once a day to a total dose of 1000mg daily (or placebo) with food, in addition to treatment as usual. The mangosteen pericarp and placebo will be encapsulated and matched in appearance. Dose changes to existing medications (either increases or decreases in dose) or switch in antipsychotic agent will be accepted, documented and participants will be allowed to continue on the trial.

Exposure measures – Garcinia mangostana Linn & Placebo : 
From visit one, participants will be instructed to return unused medication. The amount of medication dispensed and returned will be calculated and documented.  This data will be used to calculate compliance with medication for analysis purposes.  

Enrolment and Demographic Variable(s)

The following variables will be assessed for enrolment in the study and for demographic purposes:
· Demographics (age, gender, marital status, educational attainment) 

· Onset of prodromal symptoms
· Duration of current episode and illness

· Episodes

· Age at first episode and number of previous episodes 

· Frequency of hospital admissions and any precipitating factors 

· Presence of comorbid disorders and other axis I and II disorders (DSM-5)

· Medical history 
· Current and previous medication 
· Family psychiatric history

· Smoking, alcohol and illicit substance behaviours 

· Use of dietary supplements 

Efficacy Variable (s)

The primary outcome variable will be the PANSS total score at the end of the 24-week treatment phase. 
Secondary outcomes include the PANSS positive, negative, and general subscales, overall state, and depressive symptoms using the MADRS. Participant life satisfaction will be rated on the self-reporting scale (Q-LES-Q). Functioning measures will include the Global Assessment of Functioning Scale (GAF), and LIFE-RIFT. The Patient Global Impression Scale (PGI) will be used to rate participant perception and Cogstate computerised cognitive testing (Cogstate) will also be explored.

Assessment of inclusion & exclusion criteria

Inclusion criteria for the study include;

· Being 18 years or older,

· Have a DSM-V diagnosis of schizophrenia or schizoaffective disorder,

· Score at ≥ 54 on the PANSS total scale and/or have a CGI-S score of ≥3,

· Participants currently under therapy for schizophrenia or schizoaffective disorder will need to have been on that primary therapy for at least four weeks prior to randomization, 

· Have the capacity to consent to the study and comply with study procedures,

· Be using effective contraception if female, sexually active and of childbearing age,

· Be able to speak, read, write and understand the English language,

· Participants will be required to nominate a current treating physician and will not be eligible to enter the study until one is identified.

· If a researcher is in doubt at any time about an inclusion criterion point please consult an investigator. 

· If the is a delay of >7 days between screening and baseline assessments, or baseline assessment and medication commencement, the inclusion scales (PANSS and CGI) should be administered again to ensure the participant still meets eligibility criteria. 

Exclusion criteria for the study include: 
· Participants with a known or suspected active systemic medical disorder, 

· Individuals who are pregnant or lactating (participants will be requested to conduct a urine pregnancy test if sexually active and of child-bearing age), 

· Participants currently enrolled in any other intervention study will be excluded,

· Individuals who are intolerant, allergic to or have had an anaphylactic reaction to any components of the preparation,
· Inability to comply with either the requirements of informed consent or the treatment protocol. 
Withdrawal Criteria 

Withdrawal from the trial will occur if the participants cease taking their trial medication for seven consecutive days or if the participants cease effective contraception or becomes pregnant. Dose changes to existing medications (either increases or decreases in dose), or addition or removal of an agent will be accepted and participants will be allowed to continue with the trial. Participants will be withdrawn from the study if they withdraw consent or at the discretion of the researcher given adverse events or loss to follow-up.  Serious adverse events will not require automatic withdrawal from the study.

Assessment of safety
All adverse events will be recorded, intervened according to medical assessment, and monitored.  Participants are asked open-ended questions about how they have been feeling in general and if they have any concerns regarding their health or the study medication (see Section 5.11.1).  We will also use the Abnormal Involuntary Movement Scale (AIMS) which is a standard rating scale for neuroleptic-based clinical trials.  The DSMB will review the study reports and determine any safety issues if they arise.

Assessment of predictors and moderators

Cognitive change will be determined with Cogstate computerised cognitive testing (Cogstate). Demographic and clinical variables will be utilised as predictors and moderators. Tobacco, alcohol and illicit substance use will be recorded using the Fagerstrom Test for Nicotine Dependence, the Alcohol Use Disorders Identification Test (AUDIT) and the Opiate Treatment Index.
Exploration of biological correlates 

Blood samples will be obtained at baseline and at weeks 24 and 28, to be stored and later analysed for biological correlates based on preclinical evidence including markers of antioxidant defence (including antioxidant levels), oxidative stress (including markers of lipid peroxidation and protein carbonylation), and markers of inflammation (including IL1, IL6, CRP and TNFα), which interact with oxidative stress.
Table 1: Instruments / procedures to be implemented at each study visit: 
	VISIT
	1

Baseline/ Screening*
	2

Interim assessment
	3

Interim assessment
	4

Interim assessment
	5
Interim assessment
	6
Interim assessment
	7
Primary End-point
	8
Post-discontinuation follow-up

	WEEK
	0
	4
	8
	12
	16
	20
	24
	28

	SCREENING AND CONSENT
	
	
	
	
	
	
	
	

	Informed consent 
	X
	
	
	
	
	
	
	

	Inclusion/exclusion criteria
	X
	
	
	
	
	
	
	

	Demographics 
	X
	
	
	
	
	
	
	

	Medical history
	X
	
	
	
	
	
	
	

	Psychiatric and family history
	X
	
	
	
	
	
	
	

	Concomitant medication
	X
	X
	X
	X
	X
	X
	X
	X

	Pregnancy test (females only)**
	X
	
	
	
	
	
	
	

	SCID-6 
	X
	
	
	
	
	
	
	

	SAFETY 
	
	
	
	
	
	
	
	

	Adverse Events
	X
	X
	X
	X
	X
	X
	X
	X

	AIMS
	X
	X
	X
	X
	X
	X
	X
	X

	EFFICIACY 

	
	
	
	
	
	
	
	

	PANSS total score
	X
	X
	X
	X
	X
	X
	X
	X

	PANSS subscales 
	X
	X
	X
	X
	X
	X
	X
	X

	CGI-S
	X
	X
	X
	X
	X
	X
	X
	X

	CGI-I
	
	X
	X
	X
	X
	X
	X
	X

	MADRS
	X
	X
	X
	X
	X
	X
	X
	X

	PGI
	
	X
	X
	X
	X
	X
	X
	X

	FUNCTIONING AND QUALITY OF LIFE 
	
	
	
	
	
	
	
	

	Q-LES-Q
	X
	X
	X
	X
	X
	X
	X
	X

	GAF
	X
	X
	X
	X
	X
	X
	X
	X

	LIFE-RIFT
	X
	X
	X
	X
	X
	X
	X
	X

	ASSESSMENT OF PREDICTORS AND MODERATORS 
	
	
	
	
	
	
	
	

	Cognitive testing (CogState)
	X
	
	
	
	
	
	X
	

	Fagerstrom Scale of Nicotine Dependence
	X
	X
	X
	X
	X
	X
	X
	X

	Alcohol Use Disorders Identification Test (AUDIT)
	X
	X
	X
	X
	X
	X
	X
	X

	Opiate Treatment Index
	X
	X
	X
	X
	X
	X
	X
	X

	Exploration of biological correlates
	
	
	
	
	
	
	
	

	Blood specimen (serum, plasma and whole blood)
	X
	
	
	
	
	
	X
	X


* Baseline and screening interviews may be split to accommodate participant time.
**If participant is not sexually active or the treating clinician feels it is not warranted, this is not compulsory. 

4    STUDY DESIGN, PLAN and procedure 

Setting

This study will be conducted at four sites, (a) Barwon Health, Geelong, (b) James Cook University (Cairns campus), and (c) two adjacent health districts in Brisbane (Metro South and Metro North Hospital and Health Services).  Sponsorship for the study will come under Barwon Health, James Cook University and the Queensland Brain Institute with each site sponsoring their part of the study.  The teams at these sites have a primary interest in schizophrenia, and have strong links with an established clinical trial team with track records in innovation including partners on the pilot trial.
Sample

Participants (N=150) aged 18 and above years meeting the DSM-5 criteria for schizophrenia or schizoaffective disorder will be studied. The participants will be assigned randomly and consecutively to treatment with mangosteen pericarp or placebo in a double blind fashion in addition to treatment as usual (TAU). All participants will remain on their usual treatment for the course of the trial
4.1 Study design 

This is a 24-week, double blind, randomised, placebo-controlled trial of adjunctive Garcinia mangostana Linn in the treatment of schizophrenia (n=150). The duration of the current trial will be 24 weeks concordant with our pilot data. A follow-up interview will be scheduled 4 weeks after completion of the study. The trial will be conducted following approval from the relevant ethics committees, and conducted in accordance with the Good Clinical Practice guidelines. The trial will be conducted according to Australian Clinical Trial guidelines and the National Ethical guidelines for Human Research. This protocol was developed in accordance with Standard Protocol Items Recommendations for Intervention Trials (SPIRIT) 2013 guidelines, and findings will be reported using CONSORT guidelines (17). All participants will give informed consent prior to enrolment. Participants will be withdrawn from the study if they withdraw consent or at the discretion of the investigators. Aboriginal and Torres Strait Islander participants will be advised of the availability of a mental health support worker if required.

5   Procedure

Identifying potential participants 

All sites have a clinical trials team dedicated to the successful conduct and completion of clinical trials in psychiatric disorders. We have established protocols for maximising recruitment and retention rates. We utilise various recruitment avenues including advertisement through local newspapers, flyers in medical waiting rooms, pharmacies and university campuses, and direct contact with potential referral sources. These consist of general practitioners, community mental health teams, the disability support sector, support groups, private psychiatrists and the local psychiatric inpatient unit. The N-acetylcystine schizophrenia trials were successfully completed at the Barwon site (n=150); the Cairns site conducted the pilot mangosteen study (n=80), and we will utilise the same clinical resources that allowed the successful completion of that study. The two Brisbane sites have specialised clinics with a demonstrated track record of recruiting clients into clinical studies. Participants will be regularly telephoned during the trial to enhance retention.  Participants will be reimbursed for their travel costs, upon request, to a total of $30/visit.
Obtaining Informed Consent

Participants who are deemed competent to provide informed consent will be included in the study. This competency will be determined by the researcher, in collaboration with the treating physician if required, and will take into consideration a broad range of factors as suggested within the NHMRC National Statement on Ethical Research in Humans. 
Revocation of Informed Consent 

All participants have the right to revoke consent from the study at any time and this must be clearly stipulated at the time of consent. Participants may request to have their blood sample destroyed at this time.  Revocation of consent forms will need to be completed for all participants (where possible) who withdraw from the study. Revocation of consent will refer to the destruction of clinical data.  This is independent of withdrawal of consent, where a participant may choose to withdraw from the study, but have their data used regardless.

Screening assessment
No study specific procedures or investigations will be performed before the participant has signed and dated the informed consent form. After consent has been obtained, a research assistant will conduct the screening assessment as per Table 1. This will include a full assessment of all inclusion and exclusion criteria. If it turns out that the participant does not meet one of the requisite inclusion criteria, they will not take further part in the trial. For example, if the initial assessment reveals that a participant does not actually meet a diagnosis of schizophrenia or that their PANSS score is lower than 54, then they will be withdrawn based on the fact that they do meet inclusion criteria.  These participants will be deemed to be ‘screen fails’ and will be constituted as such in the CONSORT flowchart. 

Biological correlates
For consenting participants, blood samples will be obtained at baseline and at weeks 24 and 28, to be stored and later analysed for relevant markers based on preclinical evidence including markers of antioxidant defence (including antioxidant levels), oxidative stress (including markers of lipid peroxidation and protein carbonylation), and markers of inflammation (including IL1, IL6, CRP and TNFα) and a range of other sera markers related to general health, which interact with oxidative stress.
Randomisation 

After the baseline assessment has been completed, the participant will be randomised to either the Garcinia mangostana Linn group or the placebo group. Allocation to treatment arm will be randomly assigned in a 1:1 ratio (active to placebo) using permutated block randomisation. An independent researcher utilising a four-to-a-block design will develop the computer-generated randomisation plan. Trial clinicians will allocate packs sequentially, and bottles are identical so as to conceal treatment allocation and blinding. To facilitate the double-blinding process, the trial medications will be dispensed by an independent pharmacist in identical numbers and capsule forms in sealed containers. The statistician and trial clinicians will be blinded to the group allocation.
Frequency of visits and follow up period

Participants will be assessed at baseline, regular 4-weekly intervals throughout the 24-week trial (weeks 4, 8, 12, 16, 20, 24), and at a post-discontinuation follow-up 4 weeks after completion of the trial as outlined in Table 1. Interviews with participants will take an average of 40-60 minutes.
Withdrawal of participants from treatment or assessment

Participants will be withdrawn from the trial if they; discontinue the trial medication for >7 days; cease effective contraception, become pregnant or withdraw consent.
Discontinuation due to adverse events (both serious and non-serious) may be a criterion for withdrawal, but is not mandatory, and could be either at the request of the participant or the discretion of the investigator. Withdrawal of consent will not require any data to be destroyed. This instead is termed ‘revocation of consent’ and has an associated form to be completed.
Treatments

1000 mg/day of Garcinia mangostana Linn will be used in the study. Placebo capsules matched in appearance and taste will be used. 
Doses and treatment regimens
The total daily dose of Garcinia mangostana Linn (or placebo) will be comprised of two 500 mg capsules taken at one time of the day.  Participants may select the time of day they choose to take the two capsules as long as it is consistent. All medications in this study will be presented as capsules.  The medication will be dispensed on a four-weekly basis, so there will be a total of six dispensations per participant. The medication will be provided to the participant after the baseline visit has been completed and the participant has been randomised. The trial medications will be supplied by the site pharmacy.
5.1.1 Labelling

The labelling of study medication will comply with local regulatory GCP requirements.

5.1.2 Storage

All investigational products will be kept in a secure location under appropriate storage conditions.  A description of the appropriate storage should be specified on the investigational product label.
5.1.3 Accountability

Concordant with SPIRIT guidelines, adherence will be assessed by pill counts of returned medication packs. Adverse effects are recorded and monitored and will be reviewed by our independent DSMB.
 Blinding and procedures for unblinding the study

5.1.4 Methods for ensuring blinding

Blindness will be maintained by ensuring that the packaging, appearance, colour and taste of minocycline and placebo capsules are identical.  Blindness will also be maintained by the use of an anonymous Participant-ID and not allowing study personnel access to the randomisation code unless in an emergency. The research assistants will remain blinded throughout the entire trial.  Analysis of the data will also be conducted blind to the statistician and Investigators.
5.1.5 Methods for unblinding the study

Individual treatment codes, indicating the treatment randomisation for each randomised participant, will be available to the pharmacists at the participating sites. The treatment code must not be broken throughout the study period except in medical emergencies when the appropriate management of the participant necessitates knowledge of the treatment randomisation. All cases of emergency unblinding must be thoroughly documented and require reporting to the DSMB (if that had not occurred previously).  Participants will be notified at the completion of all participants in the study, which arm of the study they took part in.

Prohibited concomitant treatment(s)
5.1.6 Prohibited medication prior to the study:
Any preparation of mangosteen will be prohibited prior to study entry.
5.1.7 Prohibited medication during the study:

Any preparation of mangosteen will be prohibited during the trial.

 Safety measurements and variables

The definitions of adverse events (AEs) and serious adverse events (SAEs) are given below.

5.1.8 Adverse event

An adverse event is the development of an undesirable medical condition or the deterioration of a pre-existing medical condition following or during exposure to a pharmaceutical product, whether or not considered causally related to the product.  An undesirable medical condition can be symptoms (e.g., nausea, chest pain), signs (e.g., tachycardia, enlarged liver) or the abnormal results of an investigation (e.g., laboratory findings, electrocardiogram).  In clinical studies, an AE can include an undesirable medical condition occurring at any time, including washout periods, even if no study treatment has been administered. 
5.1.9 Serious adverse event

A serious adverse event is an AE occurring during the treatment phase (i.e. baseline to week 24), of the investigational product, comparator or placebo, that fulfils one or more of the following criteria:

· results in death

· is immediately life-threatening

· requires in-patient hospitalisation or prolongation of existing hospitalisation

· results in persistent or significant disability or incapacity

· is a congenital abnormality or birth defect

· is an important medical event that may jeopardise the patient or may require medical intervention to prevent one of the outcomes listed above.

The causality of SAEs (i.e., their relationship to study treatment) will be assessed by the investigator(s).  Note that SAEs that could be associated with any study procedure should also be reported. For such events the casual relationship is implied as "yes".

5.1.9.1 Recording of adverse events


Adverse events will be collected from the time that Informed Consent has been obtained  until the end of the week 24 intervention period. At each visit, participants will be asked if they have had any health problems since the previous visit.  All AEs will be recorded appropriately, whether or not considered related to the investigational product. This will include AEs spontaneously reported by the participant and/or observed by the staff as well as AEs reported in response to a direct question e.g. “Have you had any health problems since your last visit”. The current study also encourages reports of unexpected improvements as part of the AE reporting.
For each AE the following parameters will be described: a description of the event, start and stop date, action taken with regards to investigational product (if applicable), outcome, if the AE caused the patient to discontinue, a statement if the AE fulfils the criteria for a SAE or not, the treating Dr. or investigator’s assessment of the causal relationship between the event and the investigational product and the intensity of the AE.
5.1.9.2 Follow-up of adverse events

After the week 24 intervention period, adverse events will be followed up until either of the following conditions is met:

· The adverse event is resolved; or 
· 7 days following the completion of the study or study withdrawal. Participants should be called at this time and told that they should contact their own treating physician if adverse events persist. Further follow-up of an adverse event can occur at the discretion of the treating physician or Investigator. 

5.1.9.3 Reporting of serious adverse events

Reporting of SAEs to regulatory authorities will be done by the investigator (or delegate) in accordance with local regulations. SAEs will also be reported to the relevant HRECs according to policy and guidelines.  The project manager and coordinating investigator or their nominated delegates will be responsible for reporting the SAEs to the appropriate authorities.  If unblinding is required, a report will also be sent to the Therapeutic Goods Administration, or relevant regulatory body.  Trial staff need to report SAE’s to the trial coordinator immediately as they are required to be reported to the appropriate regulatory agencies within twenty four hours. 
Other safety measurements and variables
If the participant is of child-bearing potential and sexually active, urine pregnancy tests will be conducted at baseline. 

6  Data managemenT

Documentation
Source data will include the hard copy questionnaires and measures.  These data will be retained in a secure place at each centre.  De-identified data will be entered into an electronic database. Research assistants will be responsible for entering data into the database and will be trained accordingly. 
After data cleaning procedures are finished, the clinical trial database will be closed. All data will be exported into the appropriate software to enable statistical analysis. 

Archiving
The coordinating investigator, project manager or their delegate shall arrange for the retention of documentation relating to the trial (source documents, informed consent forms, approvals) for 15 years.
7  Statistical methods and determination of sample sizE
Description of analysis sample

The sample to be included in the analyses will be all the participants who give consent to participate in the study and who meet all inclusion criteria and no exclusion criteria, and who have taken at least one dose of trial medication and completed at least one post-baseline assessment.
Method of statistical analysis
All analyses will be conducted in accordance with the International Conference on Harmonization E9 statistical principles, and are based on all randomised participants with at least one post-baseline observation (intention to treat population). Reporting of research findings will be done in accordance to CONSORT guidelines. The statistician responsible for the analysis of outcome data will be blind to group allocation. The primary efficacy analysis will assess average treatment group differences for the primary outcome measure PANSS total score over the entire study period and will use a likelihood based mixed-effects model, repeated measures approach (MMRM). The MMRM model includes the fixed, categorical effects of treatment, investigator, visit, and treatment-by-visit interaction, as well as the continuous, fixed covariates of baseline score and baseline score-by-visit interaction. The MMRM includes all available data at each time point and is the preferred method of analyzing clinical trial data in psychiatry as compared to more traditional repeated measures analysis of variance (ANOVA) and analysis of covariance models (ANCOVA). Planned comparisons will be done with the MMRM models to determine between group differences in change of symptoms measures from baseline to week 8. Results from the analysis of dichotomous data will be presented as proportions, with 95% confidence interval, and Fisher’s exact p-value where appropriate. Non-parametric statistics will be used when assumptions for parametric methods are violated. Effect sizes will be calculated using Cohen’s guidelines. All tests of treatment effects will be conducted using a two-sided alpha level of 0.05 and 95% confidence intervals. Change scores in symptoms and in biological markers will be derived. Pearson Product Moment Correlations will be used to examine the relationships between the change scores for symptoms and the change scores for biological markers in the two groups. Using Fisher’s z transformation, we will test whether the correlations obtained for each group are statistically different in terms of strength.

Sample size and power
Data from our pilot study indicated that effect sizes depicting treatment group differences in change between baseline to endpoint, ranged from moderate (e.g., GAF, Cohen’s d=0.59), to large (PANSS Total, Cohen’s d=1.41). Power and sample size calculations for the proposed study were conservative and based on the smallest effect observed in the pilot study (i.e. medium effect for GAF). With power (1-ß) set at 0.90, alpha (α) at the 0.05 level, we would require a sample size of 50 per group or a total sample size of 100. The effect size was surprisingly large, and may represent ‘winners curse’. In keeping with the orderly progression of clinical trials, we now wish to examine the treatments in larger, multi-centre studies. Effect sizes are typically smaller in follow up studies however with a sample size of 150, we will be able to confidently detect PANSS Total group differences. A sample size of 150 will also allow for attrition rates of 50%, far greater than attrition in our previous studies (20%). Based on the pilot data, this new study would be more than sufficiently powered to detect large effects on the primary outcome measure (PANSS Total). Thus, the experiment would be capable of detecting a difference between groups of both clinical and scientific interest.
8  ETHICS

Ethics review

All documentation pertaining to the study must be prepared in accordance with the requirements outlined by the relevant ethics committee. All documentation must then be approved or given a favourable opinion in writing by an HREC as appropriate.  
The Coordinating Investigator along with the Trial Coordinator is responsible for informing the IRB or HREC of any amendment to the protocol in accordance with local requirements.  In addition, the HREC must approve all advertising used to recruit participants for the study.  

The study will be performed in accordance with ethical principles that have their origin in the Declaration of Helsinki and are consistent with ICH/Good Clinical Practice, applicable regulatory requirements. The NHMRC National Statement on Human Research will also be utilised. 
Documentation 

This study will not commence at any site until the final protocol, informed consent form and other associated documents are approved by the HREC. Any protocol amendments will also be managed in accordance with local ethical requirements. As previously mentioned, the research team will ensure that the participant is given full and adequate oral and written information about the nature, purpose, possible risk and benefit of the study.  The participant should be given the opportunity to ask questions and allowed time to consider the information provided. Participants must also be notified that they are free to discontinue from the study at any time.  

The principal investigator or their delegate will store the original, signed Informed Consent Form in a secure, locked filing cabinet.  A copy of the signed Informed Consent Form will be given to the participant. All researchers are required to sign that their data collection is a true and accurate record.
9  Publication Policy 

Final results will be published after termination of the study.  The order of authors will be at the discretion of the coordinating investigator. Factors that the coordinating investigator may take into consideration are the following: participation in organising the study, participation in meetings and the on-going development of the study, manuscript production and general involvement in the study. 

10 Procedures in case of emergency or pregnancy

Procedures in case of medical emergency

The chief investigator (or their delegate) is responsible for ensuring that procedures and expertise are available to handle medical emergencies during the study.  A medical emergency usually constitutes an SAE and should be reported.
 Procedures in case of pregnancy

In case of pregnancy, treatment with study drug should immediately be terminated. Pregnancy itself is not regarded as a serious adverse event unless there is a suspicion that the investigational product under study may have interfered with the effectiveness of a contraceptive medication.  However, the outcome of all pregnancies (spontaneous miscarriage, elective termination, normal birth or congenital abnormality) will be followed up until week 28 and documented. All reports of congenital abnormalities/birth defects are SAEs.  Spontaneous miscarriages will also be reported and handled as SAEs.  Elective abortions without complications will not be handled as AEs.
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