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To: D2d Ancillary Studies Subcommittee

Re: D2d Ancillary Study Preliminary Concept Proposal

Title of Proposal Time Course of Beta Cell Function Decay in D2d Subjects with Prediabetes
(81 character limit)

Principal Investigator David Fryburg, M.D., on behalf of Beta Cell Project Team of Foundation for the NIH

Institutional Affiliation Foundation for the NIH; attn Maria Vassileva, PhD

Street Address 1 9650 Rockville Pike

Street Address 2

City Bethesda State MD Zip Code 20814

Phone (301) 594-6596 Fax Email dfryburg@roibiopharma.com ; mvassileva@fnih.org

If Principal Investigator is not a member of the D2d study group, please specify:
D2d Co-Investigator ~ Anastassios Pittas, MD

Institutional Affiliation Tufts New England Medical Center

Significance, Brief Background, Proposed Central Hypothesis and Specific Aims

Development of type 2 diabetes mellitus (T2DM) requires that the beta cell's secretion of insulin does not meet corporal
demands set by insulin sensitivity. How individuals reach that tipping point of relative beta cell failure is critical to
development of therapeutics to enhance and preserved beta cell function (BCF). Although preservation of endogenous
BCF is a key therapeutic goal for T2DM, clinical assessment of BCF has been challenging.

To define the effects of time and interventions on BCF in a clinical trial, the method(s) to measure insulin secretion must
be: repeatable; sensitive to change; standardizable; easy to conduct in a multi-center study; and safe and well-tolerated.
To select one or more beta cell function tests to use in long-term, multi-center studies, a team of more than 20 experts from
academia, NIDDK and FDA, and the pharmaceutical industry came together to review existing methodology, define the
needs of the methodology and suitability for multi-center studies, and propose a path forward. This pre-competitive work
was conducted under the auspices of the Foundation for the NIH Biomarkers Consortium.

After an extensive review of existing methodologies, two tests were selected the further study: the mixed meal tolerance
test (MMTT) with minimal modeling and the arginine stimulation test (AST). The MMTT was chosen to provide a more
physiologic and easier to execute test that also employed modeling techniques for the simultaneous determination of insulin
secretion, sensitivity and the disposition index, a composite of both measures. In studies of islet transplantation, insulin
secretory response to arginine correlates with the mass of islets transplanted, yielding an index of beta cell mass.

In subjects with normal glucose tolerance, pre-diabetes, and T2DM (total n=62), the Beta Cell Project Team has
conducted a series of studies examining the:

1. Differences in responses to the MMTT and arginine test across populations, comparing to the frequently sampled
intravenous glucose tolerance test; 2. Variability and repeatability of the MMTT and arginine stimulation test; 3. Gender
differences (if any) in the variability and magnitude of responses 4. Outpatient versus inpatient testing—in patients with
T2DM, does it make a difference if the testing is performed as outpatient versus inpatient?

The central hypotheses of the proposed work are: 1. The decline in beta cell health can be measured through specific
testing; and 2. It is possible to predict those whose insulin secretory function will decline and progress to type 2 DM. The
specific aims include: 1. Determine time course of decay of insulin secretion by the MMTT and AST in subjects with
prediabetes; 2. Determine effect of Vit D on BCF,;
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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).

Subjects in D2d will only have the addition of these measures and not have any change in medication or any other
experimental manipulation.

Population: 60 participants in the D2d study.

To estimate the required sample size for our primary objectives, we focused on within subject changes, using a 25%
decrease in insulin secretion as a reasonable fractional change to detect. The 25% within subject change refers to the
fractional difference in insulin secretion between those subjects with prediabetes and T2DM in the studies that the BCPT
recently completed.

The sample size of 30 subjects per treatment allocation (includes 20% dropout) provides at least 90% power to detect a
25% decrease in insulin secretion within a given treatment for both the MMTT and the AST. The method of estimation uses
regression analyses and assumes that the observed change over time (30 months) is a 25% decrease in insulin secretion
in subjects with T2DM and prediabetes. Thus, a total of 60 subjects is proposed, equally allocated between active
treatment and placebo. It is noted that the measure for insulin sensitivity from the MMTT, Si, would not have adequate
power to detect a 25% change at this sample size.

To detect between group differences, i.e., between the rate of decay between the placebo treated and Vitamin D treated
groups, the sample size of 30 subjects/treatment group provides reasonable power to detect differences in slopes between
these two groups (except Si). Similar to the within subject change described above, sample size estimates were generated
based on a 25% difference in the rate of decline of insulin secretion between the Vit D and placebo groups. That is, if the
placebo group were to decline 50%, then the projected decline (or effect of) Vit D would be a decline of 25%. Similarly, if
the placebo group declined 35%, the decline in insulin secretion for the Vit D group would be 10%. For AIRargMAX and
Phitot, the proposed number of subjects yields >90% power. For AlRarg and DI, the proposed number of subject yields
approximately 70% power to detect this difference.

Design Details:

Selected subjects, balanced for gender, would be recruited at the participating sites. Participation in these extra procedures
would be optional and subjects would be compensated for the additional time required. The details of how subjects will be
selected while maintaining masking, will be discussed at the next level, provided the LOI is approved.

MMTT and AST would be performed on overnight fasted subjects on two separate days using the schema described in the
previous section. The days can be somewhat flexible to accommodate the schedule of the subject and the site. These
measures would occur pre-randomization and 18 and 30 months post-randomization.

More information is in the Appendix to this LOI

Innovation and Impact

One of the major challenges in the prevention of diabetes is to better identify those individuals who are more likely to
progress from prediabetes to diabetes. First, clinical trials to study primary prevention from prediabetes to T2DM require
large sample sizes and long duration of time to be able to demonstrate efficacy. This makes the development of agents to
prevent diabetes very difficult to accomplish. Second, if a therapy were to be developed, it would be desirable to prescribe
it only to individuals at high risk (and mitigate risk to those who would not derive benefit). The methods proposed to be
used in this study may better enable identification of this subgroup. Although these methods have been employed for a
long time, they have not been used in this context. The potential impact, therefore, can be quite significant, enabling new
therapies and treatment paradigms.
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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

The subject burden of this study is largely in time commitment. Although the procedures add an additional 6 days of testing
time during the study, these will be coordinated with the parent study. For example, one test at baseline will be done on a
different day after the D2d baseline OGTT and the second test can be done at randomization. One of the tests during the
study will coincide with the M18 and M30 visits, so, in total, there will be 3 additional visits and 3 existing visits that become
longer due to the ancillary study. We plan to compensate participants for their time. In addition, to make it easier for the
subjects and the sites, we are fairly flexible about scheduling (+/- 2 weeks of the target date).

The risks are small. Beyond the risks associated with catheterization and blood withdrawal, there is a small risk associated
with the challenges. More information is found in the Appendix to this LOI.

Use of Stored Specimens

Please select all specimens required for the ancillary study.

[ JoNA

@Plasma Amount needed: 174.0 mL Time point(s): At each of baseline (pre-rand), 18 months, and 30 months
|:|Serum Amount needed: mL  Time point(s):
|:|Urine Amount needed: mL  Time point(s):

Funding

Anticipated Funding Source Beta Cell Project Team of FNIH (funds are available)

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 David Fryburg Date 01/27/2015

(e-signature accepted)

D2d Co-Investigator Signature Anastassios Pittas Date 2/26/2015

(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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