Research Protocol

A feasibility study in the use of probiotics as an adjuvant in the treatment of Major Depressive Disorder

Study Investigators:
1.Principal Investigator: Dr. Frederick Sundram 
2.Co-Investigator: Dr. Venkat S Krishnamurthy Naga

1. Senior Lecturer and Consultant Liaison Psychiatrist, Dept of Psychological Medicine, University of Auckland and Waitemata DHB
2. Consultant Psychiatrist, Waitemata DHB and Dept of Psychological Medicine, University of Auckland


Introduction:
Major depressive disorder (MDD) is a psychiatric disorder characterised by persistent low mood or anhedonia, among other symptoms, for at least two weeks1. MDD is a particularly challenging disorder to treat, with approximately 30% of all patients responding ineffectively to available treatments2, and more than 50% of patients failing to reach remission after the initial treatment phase3. 
Within New Zealand, there is a substantial burden of disease from neuropsychiatric disorders; according to the New Zealand Health Survey (2019), at least 15.7% of all adults are formally diagnosed with depression at some point during their lives4. Neuropsychiatric conditions also constitute the most significant individual health loss amongst New Zealand youth and young adults, accounting for 35% and 31% (respectively) of all health lost in Disability Adjusted life years42 (DALY) within this population5. Previous studies have additionally implicated MDD as the single most common mood disorder in New Zealand - at a rate of around 5.7%6. The relative prevalence of MDD in New Zealand, combined with the unique challenges (presented by this particularly difficult disorder3), indicates that innovation in addressing MDD is especially crucial for the New Zealand health care system. 
Globally, MDD has increased significantly in the last two decades, yet our possible treatment options remain limited. Like most psychiatric disorders, MDD has multifactorial origins. Hitherto, our understanding of the role of the Gut in MDD was limited to healthy eating and bowel motion. Recent advances have led to a better understanding of our gut microbiota and their significant involvement in health and illness19. 

Probiotics are defined as "living organisms which confer health benefits" as per the World Health Organisation (WHO)30. Numerous studies have looked at the effect of probiotics in anxiety and depressive states with fewer studies focused on MDD. Recent systematic reviews and meta-analyses 13,19,20,21,22 in this area of the study shows the possible beneficial effect of using probiotics in this patient group.   

Based on the published literature and information available in the public domain, this will be the first research trial in New Zealand that will study the use of probiotics as a treatment option for depression in the adult population. Although probiotics are widely available on the market, they are not funded for the treatment of depression due to insufficient evidence-based research in this area. The current proposed study may help enhance the evidence-base.
Patients with MDD have reliably demonstrated raised inflammatory markers, e.g., cytokine levels compared to healthy controls35, indicating some type of inflammatory mechanism is at work in depressed patients. However, there is little evidence to suggest that inflammation aids in the clinical progression of MDD34.

Over recent decades, several studies have shown the association of inflammatory markers, especially interleukins such as interleukin-6 (IL-6), interleukin-1 beta (IL-1β)  with MDD26. Recent studies, including the large NESDA study25 from the Netherlands, show that IL-6 and other inflammatory markers are associated with MDD severity/chronicity and treatment response. Although antidepressants (mainly SSRIs) decrease the level of cytokines, it is not consistent with other medications, and more chronic and resistant patients appear to have less of this response27,28.
Recent research in the study of the gut microbiota's role in MDD has shown correlations between dysbiosis (alteration in the gut microbiota that is associated with illness) and depression and anxiety disorders 7,8,11,12. Dysbiosis can be addressed by using multiple approaches, but the most plausible in humans has been by adding probiotics. Probiotics have been studied as a treatment option with acute gastroenteritis, inflammatory bowel diseases, allergic disease more than ten years ago32. But only in the last few years, there has been a renewed interest in understanding the role of probiotics in neuropsychiatric disorders, including depression14,15. Animal studies have shown the various pathways in which gut microbiota affects our brain, including immune, humoral, and neural pathways14. When there is dysbiosis in the Gut, it causes 'leaky gut' syndrome, which can lead to stimulation of various inflammatory pathways leading to brain dysfunction15,16. In animal studies29,  IL-6 blockage peripherally appears to have antidepressant effects. It does not show similar results when it is centrally mediated, explaining the role of the gut microbiome in inflammatory pathways.



Aim:
The primary aim of this work is to study the feasibility of probiotics as an adjuvant treatment for mild to moderate MDD in a community setting in New Zealand. The study will also explore whether serum levels of peripheral inflammatory markers mediate any possible beneficial effect arising from the above. The study will also plan to understand people's food and activity levels.



Hypothesis:
People with mild to moderate MDD would have a better response to adjuvant probiotics when treated for at least eight weeks. There will be a pattern of change in inflammatory marker levels as MDD improves ((Interleukin 1β and 6) will show a negative correlation with treatment response on probiotics).


Secondary hypothesis:
[bookmark: _gjdgxs]Food and activity levels will be explored for any possible correlation with treatment response. 


Study Design:
Our study will be a feasibility study.However It will be double blinded randomised controlled study to reduce any possible bias during the study. 



N=20

Referral from GP/other referral centre

Randomisation

Control group=10
Probiotics group =10

Initial Assessment

Psychiatric assessment for eligibility + MADRS score, AHEI for eating and baseline exercise activity
Blood test to check levels of Interleukins - 1β and 6

Weekly Visits for 8 weeks

Dispensing of Probiotics 
Monitoring MADRS Score,  and exercise activity 

End of 8th week

Repeat scores of MADRS, AHEI and Physical activity
Repeat Blood Tests for Interleukins - 1β and 6




Eligibility Criteria:
Inclusion criteria
· Adults aged between 18 and 65 years 
· Living in the community 
· English speaking 
· Able to give informed consent 
· Currently experiencing an episode of MDD of mild  to moderate* severity based on the Diagnostic and statistical manual of mental disorders (5th ed.)43criteria.
· Attending an existing health care provider 
* Mild: Few,If any, symptoms in excess of those required to make the diagnosis are present,the intensity of the symptoms is distressing but manageable,an the symptoms result in minor impairment in social or occupational functioning.
Moderate: The number of symptoms,intensity of symptoms,and/orfunctionalimpairment are between those specified for ‘mild’and “severe”.
Severe: The number of symptoms is substantially in excess of that required to make the diagnosis,the intensity of the symptoms is seriously distressing and unmanageable,and the symptoms markedly interfere with social and occupational functioning.
Exclusion criteria:
· Illnesses that contribute to immunosuppression or inflammatory conditions
· People who take immunosuppressants
· Currently suffering from an infection and have been taking antibiotics
· On regular medications other than antidepressants especially those which affect the gut microbiota (e.g., Omeprazole, over the counter probiotics) or anti-inflammatory medications like NSAID’s.
· Acutely suicidal or at high risk of harming others or properties 
· Currently diagnosed with Schizophrenia, Schizoaffective disorder or eating disorder
· Have been diagnosed with Bipolar Affective disorder in the past
· Any form of substance abuse or dependence in the last two years. 
· Significant comorbid physical illnesses, e.g., autoimmune disorders, inflammatory bowel conditions, traumatic brain injury, neurological disorders
Primary outcome: 
Change in the MADRS score of individuals taking probiotics with antidepressants in comparison to the control group.  The control group will be receiving an antidepressant alongside an inert placebo—a relationship between peripheral inflammatory markers and probiotics as an adjuvant treatment.
Secondary outcome:
[bookmark: _30j0zll]The study will help to understand any possible correlation between food and exercise activity and the improvement of MADRS scores.
Study setting:
At the University of Auckland, Clinical Research Centre, clinic rooms will be booked to see participants in a private environment. A clinical room in the same centre will be used to draw blood for the measurement of inflammatory markers. 
Intervention:
A scientifically validated probiotic called Winclove EcologicR Probiotics will be used as the primary intervention. This probiotic is a multi-strain,human species probiotic (Lactobacillus casei,L.acidophilus,L.brevis, L.lactis, L.salivarius and Bifidobacterium bifidum,B.lactis). it contains 5billion colony forming units(CFU) . Winclove Probiotics have also been utilized as the probiotic intervention of choice in similar studies conducted overseas39. 
This probiotic comes in powder form and remains stable at room temperature. Probiotic powders will be placed in identical sachets to the placebo. It will not be possible for participants to distinguish probiotics from placebo as they will be deidentified. Participants will be requested to mix it with water/fluid and ingest it once a day.
Placebo:
Maltodextrose powder will be used as a placebo. The powder will be placed in identical sachets to the probiotics, and they will be deidentified after buying it in bulk. 
Measurement tools used:
1. MADRS will be used to measure the symptoms of MDD40. It has 10 rating scale questions. 
                             The MADRS scale is a validated36 scale to measure the severity of depressive symptoms in patients who are taking antidepressants. 
2.   Australian Healthy Eating Index (AHEI) to measure the eating habits of participants16
                                Scoring criteria for the AHEI-2013 consist of 11 components based on different aspects of a healthy diet. These components include the five core food groups, that is, vegetables, fruits, grain (cereal) foods, milk and milk alternatives, and meat and protein food alternatives. The components also include discretionary foods high in saturated fat and/or added sugars, added salt, or alcohol that does not fit into the five core food groups, and should be limited because they are unnecessary for a healthy diet. Each component measures the degree to which a person's diet conforms to the serving recommendations for each food group.16
3. The participant's activity levels will be noted using a self-reported simple questionnaire and rated based on the below Ministry of Health’s guidelines for adults, as to whether they are physically active or at present have limited activities level. 
                             Physically active people are defined as someone who will do at least 2 ½ hours of moderate or 1 ¼ hours of vigorous physical activity spread throughout the week.37
· Moderate intensity is defined as an activity that causes a slight but noticeable increase in breath and heart rate. You can still carry on a conversation.
· Vigorous-intensity is an activity that makes you out of breath – you can't do these activities and chat at the same time.37
Cultural considerations/Maori consultation:
We will obtain the ethnicity data using the Ministry of Health guidelines. There will be consultation with the Maori responsiveness team at the University of Auckland to ensure that our research will be beneficial to the Maori community. It is recognised that mental health disorders, including MDD, are approximately 1.5 – 2 times more prevalent in the adult Maori community. We will endeavour to keep our research responsive to the health inequities that exist for Maori.
We are planning to engage with Maori health providers in our area to recruit participants. We hope that this will help in appropriate sampling and reduce inequities in our recruitment strategies. 
We will also explicitly mention and obtain consent from participants about our study involving the withdrawal of blood and our plan to store it safely in university of Auckland and use it for the  measurement of interleukin 1β and 6. We will be discarding the blood material left over after it is used for measuring the above inflammatory markers.

Participant recruitment:
The recruitment strategy involves placing information leaflets in all the primary care centres that allow us to do so in the greater Auckland region as well as placing advertisements in social media, local universities notice boards, and local hospitals notice boards. In order to reduce inequity in the sample, we will put our information leaflets in our local Maori health providers who might be involved in seeing patients with depression-like Kereru psychotherapy and counseling services limited (after duly obtaining their consent). Once a participant contacts the study team, we will obtain their name and their contact details. We will then send them our Participant information sheet and request them to contact us, if they are still interested in participating in our study. When they contact us,their demographic information, including age, sex, address, email address, and their primary care provider details, will be obtained. We will collect ethnicity information using the standard ministry of health format. We will also organise a time to see them for an initial assessment. During the initial assessment session, the participant information sheet will be given again, and the research proposal will be summarised in layman’s terms before getting signed consent. We will specifically inform them about our plan to withdraw blood, store them, for  interleukin assay.  All study participants will be given a $50 supermarket voucher  at the end of the study.

Participant withdrawal:
Participants who withdraw from the study are encouraged to advise the principal study investigator of the reason(s) for discontinuing. They will be notified that they have the right to withdraw from the study up to three months after participation without explaining. This is to allow adequate time before data is de-identified and added to the final sample for analysis. Any reasons for withdrawal from the study will be noted.

Safeguarding data:
All data related to this study will be stored securely in the Department of Psychological Medicine at the University of Auckland. Electronic data will be stored in password-protected folders within the university managed storage during collection and analysis with files identified by participant number with no personal identifying details. All data will be kept for a maximum of 10 years.
Unique participant numbers will be used to identify them, and their name and address will be de-identified unless they have opted for receiving the results of the overall study. However, individual results of participants will not be shared. All the blood samples drawn from participants will be de-identified using their unique identification number. These unique numbers will be used to share their information in any future publications or dissemination of the research data. 
Participants safety:
Participants of the study have MDD and are considered a vulnerable population. If there is any deterioration in any participant’s mental state during the study, they will be redirected to their local Community Mental Health Centre's acute crisis team. If there is a critical emergency during their assessment visits to the Clinical Research Centre, Auckland District Health Board's Emergency mental health crisis line will be contacted. In the case of an unlikely emergency arising during venepuncture for drawing blood samples, an ambulance will be called, and the participant will be brought to the Emergency Department at Auckland City Hospital. A physical health assessment in the Emergency Department for the participant will be coordinated.  
Probiotics are an over-the-counter health supplement and it does not cause major side effects to any health participants apart from a bloating sensation. 
Ethical considerations:
Ethical approval will be obtained from the Health and Disability Ethics Committee. During the eight weeks of research, participants’ mental state will be monitored weekly. If during the study that participants' mental health deteriorates, relevant health care providers (based on their demographics) will be contacted, and their participation in our trial will be reviewed. As mentioned above, all the participants' data will be de-identified throughout the process. Throughout the process, participants can withdraw their consent anytime. Participants in the control arm of the study will receive the current evidence-based treatment for MDD from their primary care provider, and the research team will not be altering their currently prescribed treatment. 
Study procedure:
1. There will be the recruitment of 20 participants with mild to moderate MDD who have presented to primary care, private psychologists, Maori health providers, and counsellors. Research study information leaflets will be placed on social media and in primary care liaison services of secondary care services. Research leaflets will be placed in various GP practices and GP education meetings, which happen throughout the Auckland Metro region to disseminate information about the study.
2. The study involves competent adult participants between ages 18-65 who have presented to their health care provider with MDD of mild to moderate severity, who have started antidepressant treatment. Participants will be given a participant information sheet and consent forms through email after they get back to us after reading our leaflets. A screening session will be booked with the participants. 
3. We will inform them that our study involves withdrawing 5ml of blood. We will inform them that blood withdrawn will be stored safely in the University, and it will not be used for any other tests, including genetic analysis. We will only use the blood tissue for assessing inflammatory markers called interleukins. After obtaining the blood sample of the 20 participants, all the samples will be stored and used for assessing the interleukin levels in the school of pharmacy at University of Auckland.
4. The screening session will be performed by a mental health professional, e.g., a Psychiatrist or psychiatric nurse who will confirm the MDD diagnosis and its severity by a comprehensive psychiatric assessment including clarification of eligibility criteria and use the Montgomery-Asberg Depression Rating Scale (MADRS) to rate their depression severity.
5. After a comprehensive psychiatric assessment, if the participant is eligible for the study, they will be allocated to the Control group or the probiotic group based on a random number generator. 
6. Participants will complete questionnaires to clarify their eating habits (Australian Healthy Eating Index (AHEI) for adults) and a rating scale for the level of activities they undertake in a week based on the Ministry of Health guidelines. 
7.  They will be giving their blood sample to study the baseline measure of Interleukin 6 (IL 6) and Interleukin 1β. Co-ordinating investigator will be collecting the blood sample from the patient. 
8. Based on randomisation, the Principal Investigator will give the relevant sachets to the co-Investigator to be dispensed to the participants for the next eight weeks.
9. The Principal investigator will not be blinded to the interventions provided, but the co-investigator doing the above rating scales during screening and monitoring sessions will be blinded. 
10. The co-investigator will give participants a powder sachet to be taken every day for a week, and the co-investigator will see them every week to collect the empty sachets and do the rating scales ( MADRS,AHEI for adults and level of activities). 
11. At the end of eight weeks, another blood test will be taken, blood samples will be stored, and they will be analysed in a batch using CBA kits, for measuring  inflammatory markers Interleukin 1β and Interleukin 6 with school of pharmacy at Universtiy of Auckland . 
12. If there are any concerns about a participant's physical or mental health during the study, their GP and relevant crisis team numbers of their locality will be provided to the participant or the Emergency Department at Auckland City Hospital will be contacted by the research team and their participation in the study will be reviewed. 

Statistical Analysis:
The MADRS, which will be done every week, has various levels for the severity of the depression. For a participant to reach remission of MDD, he/she should have scored less than or equal to ten38.
The proportion of participants who reach remission in both the control and probiotics groups will be examined along with the number of individuals whose pro-inflammatory marker levels decrease between pre and post-study for both the groups will be assessed. A summary of the various demographic factors, including gender, age, and the participants' healthy eating index scores, activity levels scores, and the interleukin levels of the participants, will be assessed.
Given the limited sample size, there will not be enough statistical power for the study; nevertheless, if this feasibility study does show improvement on probiotics, there are plans to do a larger trial.
Outcome and Significance:
This study will be the first in New Zealand to look at the effect of Probiotics on MDD. Most of the previous studies in this area have not explored the confounding factors of food and exercise, and only half of the previous studies could show any correlation between inflammatory markers and response to probiotics. 
Factors including polypharmacy, food, activity levels influencing Gut microbiome's ecology are often not routinely assessed. Therefore, this study to be done in the community among relatively healthy individuals will concentrate on those factors and will help in understanding the role of these factors better and help with designing a larger study in the same area for the near future. 
Dissemination of findings:
After completion of the study, the plan is to publish in a peer-reviewed journal and present at various professional mental health forums and conferences as well as use the findings to apply for funding from various funding bodies for a larger study that will adopt a randomised controlled trial design. 
Funding:
Funding for the research project is from the Oakley Mental Health Research Foundation. 

	Items 
	Cost Estimate in NZD

	Printing information sheets regarding research for dissemination 
	100

	Patient information sheet for research
	100

	Getting Locality approval from relevant health practice's
	Nil

	Patient participation gift
	1000

	Probiotics 
	1600

	Placebo Powder
	11

	Interleukin testing
	5000




Timelines and milestones:
Current COVID -19 related lockdown has affected our timelines for the study.



2019

Literature review and making funding application
Funding approved for a feasibility study in October.

Jan-Jun 2020

Summer student did systematic review of the literature
HDEC ethics application and Research protocol drafted

June-December 2020

Distributing the research leaflets in relevant centres
Start the study and store blood samples in the University

December- March 2020-21

Collate all the results and analysis of the results

March-June 2021

Research protocol and Funding applicated drafting for a larger study 

In 2019, 
After going through a preliminary round of literature review in the area of utilizing probiotics as an adjuvant treatment in MDD, a funding application was made to the Oakley mental health research foundation, and successful funding was obtained at the end of October.
After the funding approval came through, a systematic review of the literature in the area of probiotics, inflammation, and MDD was carried out to help confirm the research approach via a University of Auckland Summer research studentship project. 
January to June 2020:
Work on the ethics approval, create a Participant information sheet, pamphlet, and research protocol prior to starting participant recruitment. Due to the COVID 19 situation, this part of the research has been delayed. 
August 2020-December, 2020:
Participant recruitment, study procedure is anticipated to be conducted during this time. 
January 2021-June, 2021:
We will be analysing the results and potentially presenting findings at local mental health conferences. This is a feasibility study, and there is a plan to do extensive investigation for a larger population if there are positive treatment findings or correlations found in this study. A larger study will help us understand whether there is any robust correlation between healthy eating and activity with a positive response to probiotics. Funding applications for the larger study will be done during this time period.
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