— —

D2d Ancillary Study Letter of Intent w

Office Use
Ancillary Study Number AS13-08 Date Submitted (MM/DD/YYYY) 12/12/2013

To: D2d Ancillary Studies Subcommittee

Re: D2d Ancillary Study Preliminary Concept Proposal

Title of Proposal Vitamin D supplementation and neuropsychiatric outcomes
(81 character limit)

Principal Investigator John McGrath

Institutional Affiliation Queensland Brain Institute, The University of Queensland

Street Address 1 Upland St

Street Address 2 St Lucia QLD AUSTRALIA

City Brisbane State Zip Code
Phone Fax Email j.mcgrath@ug.edu.au

If Principal Investigator is not a member of the D2d study group, please specify:
D2d Co-Investigator ~ Bess Dawson-Hughes and Anastassios G. Pittas

Institutional Affiliation Division of Endocrinology, Diabetes & Metabolism, Tufts Medical Center

Significance, Brief Background, Proposed Central Hypothesis and Specific Aims

Significance and Background: There is a growing body of evidence linking low vitamin D status and adverse brain
outcomes. In particular, there is convergent evidence from animal experiments, observational epidemiology and
randomized clinical trials to suggest that vitamin D deficiency may exacerbate outcomes in certain psychiatric and
neurological disorders. Thus, low vitamin D status may (a) 'bring forward' clinical presentations that would otherwise have
remained subclinical (i.e. impact on the incidence of a disorder) and (b) result in worse clinical outcomes (e.g., increased
service utilization, increased need for medication, increased disability) in those with established neuropsychiatric disorders.
To further this field of research, there is an urgent need to assess brain-related outcomes in randomized clinical trials of
vitamin D supplementation. Neuropsychiatric conditions such as depression, Parkinson's disease and age-related
dementias contribute substantially to the burden of disease in developed nations. If safe and cheap interventions, such as
vitamin D supplements, can avert even a small proportion of this disability, this would be a very attractive proposition from a
public health perspective. Large RCT, such as D2d, provide a unique opportunity to explore neuropsychiatric outcomes
efficiently as secondary research questions.

Central hypothesis: D2d participants assigned to the placebo group will have inferior outcomes on a range
of brain-related outcome measured at study endpoint compared to the vitamin D supplementation arm.

Specific Aims: Compared to the supplementation group, at study end compared to baseline, participants on placebo will
have:

(1) Higher scores on general mental health, assessed by the instrument Kessler Psychological Distress Scale (K10)

(2) Higher prevalence of self-reported depression

(3) Higher prevalence of self-reported dementia

(4) Higher prevalence of self-reported cerebrovascular accidents

(5) In participants with normal vitamin D concentration at baseline, raising 250HD concentrations to high

normal or supra-normal levels may not assist with brain-related outcomes.
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Study Design
Please address study type (e.g. intervention or observational); population and setting (inclusion/exclusion);

study design (e.g. study procedures, outcomes assessment and time-points, confounders); analytical methods
(e.g. preliminary sample size/power calculations and assumptions).

The proposed ancillary study involves the inclusion of a small set of new items to the D2d study (no additional
randomization or intervention). The new items include the Kessler Psychological Distress Scale (K10), a widely use 10 item
screening instrument used to assess risk of mental disorder (esp. depression)(Kessler et al., 2010). Higher K10 scores are
associated with an increased risk of any mental disorder. Population-based studies of the K10 in adults suggest that higher
total scores are associated with a higher risk of having a common mental disorder such as depression or an anxiety
disorder. In addition, we request the inclusion of a range of self-report items “Has a doctor ever told you that you have any
of the following diagnoses” followed by a list of target outcomes (e.g. depression, stroke or cerebrovascular accident or
transient ischaemic episode, Parkinson’s disease, dementia or cognitive decline etc). We request that the extra items be
included at all sites, for all individuals (regardless of baseline status for the disorders of interest). It is proposed to include
the extra items at three time points; Baseline (BAS), M24 and M48 (otherwise at Exit or End of Study).

Preliminary Power Calculations: At the time of submission, the applicant is not aware of the baseline prevalence of the
neuropsychiatric disorders of interest in those at risk of diabetes. It is feasible that individuals who are recruited into the D2d
may have greater comorbidity for some brain related disorders (e.g. depression)(Kan et al., 2013). Based on a recent large
(n = 8841) population-based study of adults aged 18-65 (Slade et al., 2011), the mean (and standard deviation) of the total
K10 score was 14.50 (5.46). We assume that those with vitamin D deficiency are more likely to develop common mental
disorders and thus will have higher K10 scores. Based on the sample still to be recruited in March 2014 (n = 1850), and
based on a a 15% attrition proportion, at endpoint this will leave approx. 1572 participants. With a two-side alpha of 0.05,
and power of 0.9, this sample size will allow the detection of difference as small as 0.9 units on the K10 scale. Clinically
relevant changes in the K10 score are of the order 5 units. Based on the psychometric properties of the K10, those who
score between 10 to 14 units have a 5.4% of having a common mental disorder, while those who score between 15-19
have a 17.8% chance of having a common mental disorder. Thus, the D2d sample will have ample power to detect
clinically meaningful changes in K10 scores.

Data entry. If feasible, we request that the data be entered by each site as part of the overall D2d protocol.

Innovation and Impact

Depression is prevalent disorder, and is known to be significantly associated with diabetes. If a daily vitamin D
supplementation can reduce the burden of depression (e.g. by reducing the incidence, delaying the onset, reducing the
severity and/or persistence) then this would be a beneficial outcome. This outcome would be of considerable clinical
interest, regardless of whether or not vitamin D supplements reducing the transition to diabetes (i.e. the primary outcome of
the D2d study). The addition of these items is innovative —there are very few studies that have have examined the impact
of vitamin D supplementation on neuropsychiatric outcomes in general, and none related to those at risk of diabetes.
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Subject Burden and Potential Risks

Please describe (1) additional procedures that will be required of participants; (2) risks to participants from the
proposed procedures; (3) ways to minimize burden and risk

This ancillary study seeks to include a set of simple, quick and widely used self-report items at three time points in the D2d
study. The K10 scale takes approximately 3 minutes to complete. The items include probes such as “In the past 4 weeks,
about how often did you feel nervous” “In the past 4 weeks, about how often did you feel hopeless”. The respondents are
asked to tick one of five responses from “All of the time” to “None of the time”). There are no items related to suicidal
ideation, thus endorsement of the K10 will not trigger ‘duty of care’ considerations. The K10 is designed to assess common
experiences and have been used in the World Mental Health Surveys (total sample n = 250,000). One widely used item
related to psychotic-like experiences will be included from the widely used CIDI. The self-report items are simple Yes/No
probes, and should take no more than 2 minutes to complete.

Use of Stored Specimens

Please select all specimens required for the ancillary study.

[ JoNA

|:|Plasma Amount needed: mL  Time point(s):

|:|Serum Amount needed: mL  Time point(s):

|:|Urine Amount needed: mL  Time point(s):
Funding

Anticipated Funding Source National Health and Medical Research Council (Australia)

Anticipated Date of Submission to Funding Agency

Acknowledgement of D2d Ancillary Studies Policies & Procedures

| have read and agree to abide by the policies and procedures for D2d Ancillary Studies as described in
the document titled: D2d Ancillary Studies Policies and Procedures & Instructions for Submission of
Proposals, and specifically regarding the presentation and publication of ancillary study results and
data sharing policies.

Principal Investigator Signature Date

(e-signature accepted)

D2d Co-Investigator Signature Date

(e-signature accepted)

Final steps to submission:

Save a copy of this form to your computer.

Click on the “Submit” button and follow the directions to submit electronically. Alternatively, you may attach the file
manually to an email and send to: D2d@TuftsMedicalCenter.org.
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