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2. Synopsis
Name of Sponsor/Company: Individual Study (For National Authority Use
TrialNet Table Referring to only)
Name of Finished Product: Part
. of the
Oral Insulin
Name of Active Ingredient: Dossier

Human recombinant insulin

Title of Study: Oral Insulin For Prevention Of Diabetes In Relatives At Risk For Type 1 Diabetes Mellitus

Investigators: Professor Polly Bingley, MD, University of Bristol; Jorma Toppari, MD, PhD, University of Turku;
Emanuele Bosi, MD, San Raffaele Hospital; Annette Ziegler, MD, Technischen Universitat Munchen.

Study centre(s): University of Bristol; University of Turku; San Raffaele Hospital; Technischen Universitat Munchen;
Skane University Hospital.

Publication (reference):

Effect of Oral Insulin on Prevention of Diabetes in Relatives of Patients With Type 1 Diabetes: A Randomized Clinical
Trial. Writing Committee for the Type 1 Diabetes TrialNet Oral Insulin Study Group, Jeffrey P. Krischer, Desmond A.
Schatz, Brian Bundy, Jay S. Skyler, Carla J. Greenbaum. JAMA. 2017 Nov 21; 318(19): 1891-1902. Published online
2017 Nov 21. doi: 10.1001/jama.2017.17070

PMCID: PMC5798455

Studied period (years): Phase of development: Phase 3
March 02, 2007- November 01, 2017

Objectives: The primary objective is to determine whether intervention with repeated oral administration of
recombinant human insulin will prevent or delay the development of clinical Type 1 Diabetes Mellitus (T1DM) in
subjects at risk for TADM.

Number of patients (planned and analysed):

A fixed target sample size was not specified. Rather, the study was designed as a maximum information trial in which
subjects are recruited and followed until the required amount of statistical information is achieved that provides 85%
power to detect a 40% risk reduction using a one-sided logrank test at the 0.05 level.

A total number of 563 patients were enrolled.

Diagnosis and main criteria for inclusion: (1) Relatives of TLDM proband with mIAA and at least one other islet
autoantibody present (2) Normal OGTT performed within 7 weeks prior to randomization. The primary analysis stratum
and secondary analysis strata are defined based on combinations of other autoantibodies present, and presence or
absence of first phase insulin response on IVGTT.

Test product, dose and mode of administration, batch number: All subjects will took one capsule of study
medication (7.5 mg of recombinant insulin or placebo) daily by mouth for the duration of the study. Study medication
was dispensed at each 6-month visit. Subjects remained on the same dose of insulin/placebo throughout the trial. The
batch number varied over time as additional study drug was manufactured.

Duration of treatment: Subjects remained on study drug throughout their participant in the trial.

Reference therapy, dose and mode of administration, batch number: N/A
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Name of Sponsor/Company: Individual Study Table (For National Authority Use
TrialNet Referring to Part only)
of the Dossier

Name of Finished Product:

Oral Insulin

Volume:
Name of Active Ingredient:
Human recombinant insulin Page:

Criteria for evaluation

Efficacy: The primary outcome was time to diabetes in the main study group. Significance was based on a 1-sided
threshold of .05, and one-sided 95% Cls are reported.

Safety: Adverse events were assessed and adjudicated, if required, by the TrialNet Medical Monitor. The DSMB
conducted regular safety reviews approximately every three to six months (and, as needed) of adverse events by
treatment group assignment. Serious adverse events, as well as adverse events leading to study discontinuation, were
reviewed by the DSMB as needed.

Statistical methods: The cumulative incidence of diabetes onset over time since randomization within each group was
estimated from a modified Kaplan-Meier estimate of the "diabetes-free" survival function. The difference between groups
in the cumulative incidence functions, and the associated hazard functions, was tested using the Mantel-logrank test on
discrete time to T1D (6 month intervals). The relative risk of diabetes onset between groups was estimated from the
discrete Cox Proportional Hazards model. The critical value for the test statistic, p=0.047, and confidence intervals, in the
primary analysis is adjusted for a single interim analysis based on Lan and DeMets spending function.

The effect of treatment with oral insulin versus placebo was tested using the intention-to-treat principle in the primary and
secondary analysis strata, each consisting of participants defined using different combinations of autoantibodies and
metabolic status using the same analyses as above for the primary analysis. An additional analysis assessed the effect of
treatment within all strata combined using a Cox Proportional Hazards model stratified by strata. Significance was based
on a 1-sided threshold of .05 and 1-sided 95% confidence intervals.

The study was designed as a maximum information trial, which did not include a fixed sample size. Instead, participants
were recruited and followed until the required amount of statistical information was achieved9. At any point in time during
the study, the information in the data for a logrank test is provided by | =(DOI-DC)/(DOI+DC), where DOI and DC refer to
the number of participants who have developed diabetes in the oral insulin and control groups, respectively. The
information required to provide 85% power to detect a 40% risk reduction (identical to the DPT-1 Oral Insulin Trial) with a
one-sided logrank test at the 0.05 significance level is | = 27.551. All but 7 participants contributed to the analysis in the
primary stratum. No attempt was made to impute missing data and no adjustment has been made for multiple
comparisons, excepting the interim monitoring and multivariate analyses. Consequently, all but the primary analysis
should be considered exploratory. Except for the post hoc hazard rate comparison with the DPT-1 study, all analyses
were prespecified.

Summary - Conclusions

Efficacy Results: In this randomized clinical trial that included 389 participants in the primary analysis who were first-
and second-degree relatives of patients with type 1 diabetes, oral insulin compared with placebo did not significantly
reduce the risk of diabetes onset over a median of 2.7 years (hazard ratio 0.87).

Safety Results: The most common adverse event was infection (n=254), with 134 and 120 events reported in the oral
insulin and placebo groups, respectively, but no significant study-related adverse events occurred.

Conclusion: Among autoantibody positive relatives of patients with T1D, oral insulin at a dose of 7.5 mg per day,
compared to placebo, did not delay or prevent the development of T1D over 2.7 years. These findings do not support
oral insulin as used in this study for diabetes prevention.
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4. List of Abbreviations

IEC = Independent Ethics Committee

IRB = Institutional Review Board

GCP = Good Clinical Practices

TNCC = TrialNet Coordinating Center

NIDDK = National Institute of Diabetes, Digestive and Kidney Diseases
ICH = International Conference on Harmonization
DSMB = Data Safety Monitoring Board

T1DM = Type 1 Diabetes Mellitus

OGTT = Oral Glucose Tolerance Test

mIAA = Microinsulin Autoantibodies

ICA = Islet Cell Autoantibodies

GAD = Glutamic Acid Decarboxylase

ICA512 = Insulinoma-Associated Antigen 2
IVGTT = Intravenous Glucose Tolerance Test
HbAl1c = Hemoglobin Alc

FPIR = First Phase Insulin Release

HLA = Human Leukocyte Antigen Alleles

5. Ethics

5.1 Independent Ethics Committee (IEC) or Institutional Review Board (IRB)

Prior to study initiation, the protocol and the informed consent documents were reviewed and
approved by an appropriate Independent Ethics Committee (IEC) or Institutional Review Board
(IRB). Any amendments to the protocol or consent materials were also approved before they are
implemented.

5.2 Ethical Conduct of the Study

This study was conducted in compliance with the protocol and was consistent with current Good
Clinical Practices (GCP), adopting the principles of the Declaration of Helsinki, and all applicable
regulatory requirements.

5.3 Patient Information and Consent

The consent process was conducted by qualified study personnel (the Trial or Study Coordinator
and/or Investigator or other designee). All participants (or their legally acceptable representative)
were required to read, sign and date a consent form prior to participation in the study, and/or
undergoing any study-specific procedures.

The consent form was reviewed with participants (and their guardian in the case of participants
under 18 years of age) and the participant was given time to review the written consent form and
ask questions. An assent form was also developed for participants less than 18 years of age (unless
local IRB requirements differed in procedure).
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The informed consent form was updated or revised whenever important new safety information is
available, when indicated for a protocol amendment, and/or whenever any new information
became available that affected a participants’ participation in the study.

6. Investigators and Study Administrative Structure

This study is part of Type 1 Diabetes TrialNet, which is funded by the National Institutes of Health,
principally the National Institute of Diabetes, Digestive and Kidney Diseases. Funding will cover
the costs of administration and laboratory tests associated with this study during the participant’s
period of follow-up. Eli Lilly and Company will provide oral insulin crystals free of charge.

Oral Insulin Trial Protocol Committee

The Oral Insulin Trial Committee, the TrialNet Clinical Monitoring Group, Laboratory Monitoring
Group, Steering Committee and Data and Safety Monitoring Board will receive periodic reports
from the TrialNet Coordinating Center on the progress of the study. These will include accrual
rates and baseline demographic characteristics. Throughout the study, the Oral Insulin Trial
Protocol Committee and the Laboratory Monitoring Group will review various indices of the
performance of the TrialNet central laboratories including the reproducibility of results, within
assay coefficients of variation, autoantibody rates of positivity and confirmation.

As appropriate, abstracts and manuscripts dealing with the progress of the Oral Insulin Trial shall
be prepared by the Oral Insulin Trial Committee under the guidance of the TrialNet Publications
and Presentations Committee under the policies established by TrialNet.

TrialNet Chairman’s Office and TrialNet Coordinating Center

The TrialNet Chairman’s Office and TrialNet Coordinating Center (TNCC) will collaboratively
provide leadership to the TrialNet study group to include protocol and manual preparation, training
for clinical sites, development of statistical design for each study, analysis of study results and the
preparation of publications and presentations. The TNCC will also coordinate interactions among
the participating TrialNet Clinical sites, laboratories including TrialNet core laboratories and other
subcontract laboratories, NIDDK, and other sponsoring agencies.

Clinical Sites

Each Principal Investigator at the participating TrialNet clinical site will oversee all operations.
The clinical sites will forward all laboratory and data collection form information to the
Coordinating Center for analysis. Conference calls and site visits, as needed, will facilitate
evaluation of the trial management.

TrialNet Laboratories
TrialNet core laboratories will be utilized to perform tests and assays for this trial. All laboratory
results will be forwarded to the TrialNet Coordinating Center for analysis.

Clinical Site Monitoring

In order to conduct this study with established research principles and ICH-GCP guidelines, there
may be site visits conducted during the study to evaluate study conduct. All sites will be monitored
by the Coordinating Center and appropriate TrialNet committees for subject enrollment,
compliance with protocol procedures, completeness and accuracy of data entered on the case report
forms (CRFs), and the occurrence and reporting of adverse events (AEs) and serious adverse
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events (SAESs).

Data and Safety Monitoring Board (DSMB)

The DSMB met approximately every 6 months to review the interim effectiveness and potential
toxicity of the study treatments based on interim analyses of indicators of effectiveness and safety
prepared by the Coordinating Center. The DSMB independently evaluated whether there were
grounds to discontinue the study.

7. Introduction

In the Diabetes Prevention Trial-Type 1 (DPT-1) oral insulin trial (1,2), oral insulin compared to
placebo did not show a reduction in development of diabetes , but a post-hoc analysis identified
an at-risk subgroup with higher insulin autoantibody titers that suggested benefit 2. Consequently,
the Type 1 Diabetes TrialNet clinical trials network (the successor group to DPT-1) conducted this
new study to further explore the role of oral insulin in delaying diabetes in relatives not
significantly different than those in the subgroup that had apparent benefit in DPT-1.

The DPT-1 oral insulin trial enrolled relatives who were positive for islet cell antibodies by
immunofluorescence and positive for insulin autoantibodies by radioimmunoassay, had first phase
insulin release on intravenous glucose tolerance test above threshold, and had a normal oral
glucose tolerance test . Since the DPT-1 oral study was conducted, there have been changes in the
assay for insulin autoantibodies, resulting in an assay requiring much less blood volume, now
commonly referred to as the micro insulin autoantibody or mIAA assay (3).

Thus, TrialNet screened participants for eligibility for this protocol using a strategy of initially
testing samples for the presence of micro insulin autoantibodies and antibodies to glutamic acid
decarboxylase and insulinoma associated antigen-2, with subsequent testing for islet cell
autoantibodies only in antibody positive participants 4. This trial, therefore, differed from the DPT-
1 oral study in both the substitution of the micro insulin autoantibody assay for the previous
radioimmunoassay for insulin autoantibodies, and in initial testing for micro insulin
autoantibodies, glutamic acid decarboxylase autoantibodies, and insulinoma associated antigen-2
autoantibodies, as compared to initial testing for islet cell autoantibodies and subsequent testing
for insulin autoantibodies using the radioimmunoassay in islet cell autoantibody positive
participants. Additionally, to test whether the outcome would extend to micro insulin autoantibody
positive individuals not eligible for enrollment in the previous DPT-1 trial, this study included four
separate strata according to additional antibodies and first phase insulin release status.

8. Study Objectives

The primary objective of the TrialNet Oral Insulin Trial was to determine whether intervention
with repeated oral administration of recombinant human insulin, the potential autoantigen,
prevented or delayed the development of clinical Type 1 Diabetes Mellitus (T1DM) in non-
diabetic relatives of patients with TLDM who were positive for insulin autoantibodies but who did
not have a metabolic defect (as the Primary Analysis Stratum). This intervention was compared
with placebo given in a double-masked fashion.
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Secondary objectives included the description of the effects of treatment with oral insulin versus
placebo in other categories of subjects defined using different combinations of autoantibodies and
metabolic status (the Secondary Analysis Strata) and an assessment of the consistency of treatment
effect among strata. Secondary objectives also included the assessment of the effects of treatment
on immunologic and metabolic markers, and the association of these markers with the risk of
diabetes onset, among other possible risk factors.

The operational objectives were to recruit, screen, randomize, and follow sufficient numbers of
subjects to provide adequate statistical power to determine whether TIDM can be delayed through
the administration of oral insulin.

9. Investigational Plan

9.1 Overall Study Design and Plan — Description

This was a double-masked, randomized, placebo controlled trial with two arms, experimental and
control groups. The primary outcome was development of TLDM. There was both primary and
secondary study groups.

Recruitment and initial screening to identify subjects was done through the TrialNet Natural
History Study of the Development of Type 1 Diabetes protocol. As part of this protocol, subjects
will then undergo additional testing, and if eligible and willing, were randomized and followed as
described.

Eligible subjects were non-diabetic relatives of patients with TLIDM, who had normal glucose
tolerance on an OGTT, who were confirmed to be mIAA positive on two samples (collections),
and who also met the criteria for the following primary and secondary study strata based on other
autoantibodies and metabolic characteristics:

Primary Analysis Stratum:

Either ICA (>= 10 JDF units) positive confirmed on two samples, or, if not confirmed for
ICA, both GAD65ab and ICA512 positive on the same sample with confirmation of at least
one of these autoantibodies on a separate sample.

Subjects must also have first phase insulin release (FPIR) above the threshold determined
from the sum of the 1 and 3 minute insulin values from an intravenous glucose tolerance
test (IVGTT). For participants age 3-7 or parents of T1DM proband the threshold is > 60
uU/ml. For siblings or offspring age 8-45 or other relatives age 8-20, the threshold is > 100
pU/ml.

The primary objective of the study was to assess the effects of treatment within this
stratum.

Secondary objectives entail the assessment of treatment effects within additional strata:

Secondary Stratum 1:
Either ICA (>= 10 JDF units) positive confirmed on two samples, or, if not
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confirmed for ICA, both GAD65ab and ICA512 positive on the same sample with
confirmation of at least one of these autoantibodies on a separate sample.

Subjects must also have first phase insulin release below the FPIR thresholds
defined in the Primary Stratum above.

Secondary Stratum 2:
ICA, or GAD65ab or ICA512 positive. Confirmation of either GAD65 or ICA512
on a separate sample (those confirmed for ICA are in primary stratum).

Subjects must also have first phase insulin release above the FPIR thresholds
defined in the Primary Stratum above.

Secondary Stratum 3:
ICA, or GAD65ab or ICA512 positive. Confirmation of either GADG65 or ICA512
on a separate sample (those confirmed for ICA are in secondary stratum 1).

Subjects must also have first phase insulin release below the FPIR thresholds
defined in the Primary Stratum above.

After participants signed the consent form, completed the screening visit(s), met all of the inclusion
criteria and none of the exclusion criteria, and completed the baseline procedures participants was
randomized to receive either oral insulin (7.5 mg of recombinant human insulin crystals) or
placebo daily.

All subjects took one capsule of study medication daily for the duration of the study. Study
medication was dispensed at each 6-month visit. Subjects remained on the same dose of
insulin/placebo throughout the trial.

All participants randomized into this study were seen at a study site for a follow-up evaluation 3
and 6 months after randomization, and every 6 months thereafter. Participants were contacted by
phone between 6-monthly clinic visits to assess changes in diabetes status, medication compliance
and adverse events. These phone contacts occurred approximately 3 months from the date of the
participants previous clinic visit.

Interim analyses was conducted periodically during the study and will be reviewed by the TrialNet
Data and Safety Monitoring Board (DSMB) for assessment of effectiveness and safety.

The DSMB was given the ability to terminate the trial prematurely if a statistically significant
effect was observed and it was considered that all major trial objectives have been met. The DSMB
was also able to consider early termination due to absence of a treatment effect (i.e. futility) based
on computations of conditional power conducted both under the initial study design and under the
current trend of the data.

9.2 Discussion of Study Design, including Choice of Control Groups
This study was designed to further explore a suggested benefit seen in the DPT-1 oral insulin
trial. The study design and control group were selected to replicate the previous study.
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9.3 Selection of Study Population

9.3.1 Inclusion Criteria

1.
2.

w

o

Have a proband with TIDM.

If the proband is a sibling, parent or a child, the study participant must be 3 - 45 years
of age. If the proband is a second or third degree relative (i.e. Niece, Nephew, Aunt,
Uncle, Grandparent, Cousin), the study participant must be 3-20 years of age.

Willing to sign Informed Consent Form.

Has normal glucose tolerance on an OGTT performed within 7 weeks prior to
randomization. If previous abnormal glucose tolerance, has had two consecutive
OGTT with normal glucose tolerance.

mIAA confirmed positive within the previous six months.

At least one other antibody present on two separate samples, one of which was drawn
within the past six months.

9.3.2 Exclusion Criteria

1.
2.

&

®©

10.
11.
12.
13.

Does not satisfy the above inclusion criteria.

Has severe active disease, e.g. chronic active hepatitis, severe cardiac, pulmonary,
renal, hepatic, immune deficiency and/or disease that is likely to limit life expectancy
or lead to therapies such as immunosuppression during the time of the study.

Prior participation in a clinical trial for secondary prevention of TLDM.

History of treatment with insulin or oral hypoglycemic agent.

History of therapy with immunosuppressive drugs or non-physiologic glucocorticoids
within the past two years for a period of more than three months.

Ongoing use of medications known to influence glucose tolerance, i.e. sulfonylureas,
growth hormone, metformin, anticonvulsants, thiazide or potassium depleting
diuretics, beta adrenergic blockers, niacin. Subjects on such medications should be
changed to a suitable alternative, if available, and will become eligible one month after
medication is discontinued.

Pregnant or intends to become pregnant while on study or lactating.

Deemed unlikely or unable to comply with the protocol.

OGTT that reveals abnormal glucose tolerance unless two subsequent consecutive
OGTT have normal glucose tolerance. Abnormal glucose tolerance is defined as:
fasting plasma glucose > 110 mg/dL (6.1 mmol/l), AND/OR

2 hour plasma glucose > 140 mg/dL (7.8 mmol/l) AND/OR

30, 60, or 90 minute plasma glucose >200 mg/dL (11.1 mmol/1)

Subject has HLA DQA1*0102, DQB1*0602 haplotype.

9.3.3 Removal of Patients from Therapy or Assessment

Subjects may have been discontinued from treatment due to adverse effects of treatment
that in the judgment of the investigator were related to the study medication. Subjects were
also discontinued from treatment who revoke consent to be treated.

Subjects were not discontinued from treatment due to non-compliance or the apparent lack
of preliminary beneficial effect, so-called treatment failure.

20180501
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9.4 Treatments

9.4.1 Treatments Administered

All subjects took one capsule of study medication (7.5 mg of recombinant insulin or placebo) daily
by mouth for the duration of the study. Study medication was dispensed at each 6-month visit.
Subjects remained on the same dose of insulin/placebo throughout the trial.

9.4.2 Identity of Investigational Product
Participants were assigned to receive capsules of either oral insulin, 7.5 mg of recombinant human
insulin crystals (Eli Lilly, Indianapolis, IN), or matched placebo. This was the same dose used in
the DPT-1 study. Capsules were prepared with methylcellulose filler at a compounding pharmacy
(Eminent Services Corporation, Frederick, Maryland) and masked bottles were shipped to the
clinical sites.

9.4.3 Method of Assigning Patients to Treatment Groups
After participants signed the consent form, completed screening visits, met all of the inclusion
criteria and none of the exclusion criteria, and completed the baseline procedures, participants
were randomized in equal allocations to each treatment group via a computerized random number
generator. Randomization was stratified by study site, and block size was a variation of size 2 and
4. Randomization was not stratified by stratum. Treatment assignment was double masked.
Outcome assessments were conducted without knowledge of treatment assignment.

9.4.4 Selection of Doses in the Study
Because this study was undertaken to replicate the DPT-1 subgroup finding, the same 7.5 mg daily
dose of oral insulin as in DPT-1 was used.

9.4.5 Selection and Timing of Dose for Each Patient

Participants were randomized in equal allocations to each treatment group via a computerized
random number generator. Randomization was stratified by study site, and block size was a
variation of size 2 and 4. Participants were instructed to take one capsule of study drug by mouth
per day, either by swallowing the capsule whole, or by opening the capsule and emptying the
contents into juice or soft food, if they could not swallow the capsule whole. The time of day for
dosing was not specified. Dosing instructions were provided to participants in the Participant
Handbook.

9.4.6 Blinding

The oral insulin and placebo capsules were manufactured to be identical in appearance, taste, and
smell. The study drug was packaged in identical bottles with masked labels. The central pharmacy
possessed the randomization table, and were equipped to unblind participants to their treatment
assignment on a case-by-case basis, following defined unblinding procedures, if needed for
adverse events or medical emergencies. Laboratory values were blinded for subjects while the
study was ongoing, except in the case of a confirmed diabetes diagnosis or safety concern. The
DSMB was not blinded during the review of the interim analysis.

9.4.7 Prior and Concomitant Therapy

History of any treatment with insulin or oral hypoglycemic agent, therapy with
immunosuppressive drugs or non-physiologic glucocorticoids within the past two years for a
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period of more than three months was considered exclusionary. Ongoing use of medications
known to influence glucose tolerance, i.e. sulfonylureas, growth hormone, metformin,
anticonvulsants, thiazide or potassium depleting diuretics, beta adrenergic blockers, and niacin
was also prohibited during study participation. Subjects on such medications were changed to a
suitable alternative, if available, and became eligible one month after medication is discontinued.

9.4.8 Treatment Compliance
Study drug accountability was performed at each follow-up study visit, and study subjects were
counseled on treatment compliance, as necessary. Study subjects were provided with weekly pill
counters and pill calendars to help facilitate treatment compliance.

9.5 Efficacy and Safety Variables

9.5.1 Efficacy and Safety Measurements Assessed

TN NH Oral Baseline 1YR 2YR 3YR 4YR 5YR 6YR®

Trial

Initial

Visit

Monitoring | 0 3] 6] 12 | 18| 24 | 30| 36 | 42| 48 | 54 60 66 | 72... | END

METABOLIC STUDIES
OGTT Xt X X X X X X X X X X X X X
IVGTT X (X)?
HbA1C X X| X| X X X X X X X X X X X X
IMMUNOLOGIC
STUDIES
Islet autoantibodies X X X| X| X X X X X X X X X X X X
DNA (Including HLA) X
Samples for
Mechanistic/future X X| X| X X X X X X X X X X X X
studies3
CLINICAL MEASURES
Medical History/AE x4 x| x| x X X X X X X X X X X X
assessment
Family history x4
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Ur|nfe pregnancy test if X x| x| x X X X X X X X X X
applicable

I?hysu:al exam including x4 X X X X X
lifestyle assessments

Limited Physical Exam® X| X X X X X X
Dispense medication X X X X X X X X X X X X
Assess medication X| X| X X X X X X X X X X
compliance

1OGTT must be within 7 weeks of randomization and result must be NGT. If previous abnormal OGTT, subject must have two
consecutive OGTT with NGT

2Second IVGTT required only if first FPIR is below threshold.

3Samples may include serum, plasma, whole blood, and PBMC. Total blood draw volume in adults <150 ml at each visit. For
children, no more than 5 ml/kg will be drawn at any single visit and no more than 9.5 ml/kg over an 8-week period. Thus,
mechanistic samples and/or islet autoantibodies scheduled at initial visit may be omitted due to blood volume limitations.

“May be performed either at initial or baseline visit.
SHeight, weight, BP, abdominal circumference (abdominal circumference not done at 3 month visit).

SParticipants continue every 6 month visits until development of diabetes or study end (see Section 8.4 of OIT Protocol: Study
Power and Maximum Information Design)

Participants were seen every 6 months, and at those visits, an oral glucose tolerance test was
performed to assess whether diabetes had developed, the primary study end point. Criteria for
diabetes onset were, as defined by the American Diabetes Association (ADA), based on glucose
testing, or the presence of unequivocal hyperglycemia with acute metabolic decompensation 6.
Specific criteria for diabetes onset is defined by the ADA as the presence of symptoms of diabetes
plus casual plasma glucose > 200 mg/dL or fasting plasma glucose > 126 mg/dL or 2 hour plasma
glucose > 200 mg/dL. The criteria must have been met on two occasions as soon as possible but
no less than one day apart for diabetes to be defined. It was preferred that at least one of the two
testing occasions involve an oral glucose tolerance test. Tolerance tests were performed after an
overnight fast. Samples were drawn through a temporary indwelling intravenous catheter. For the
oral glucose tolerance test, the oral glucose dose was 1.75 g/kg (maximum 75 g).

Adverse events were reported to the TrialNet Coordinating Center in accordance with the TrialNet
Adverse Event Monitoring Plan. They were graded as to severity according to common toxicity
criteria or study-specific criteria and the investigator made a determination as to the relation to
therapy. Events were assessed and reported in accordance with the ICH Guidelines for Good
Clinical Practice and per the guidance of the DHHS Office for Human Research Protections
(OHRP).

The adverse event case report form was required to be completed for all adverse events greater or
equal to Grade 2 of the NCI CTCAE. For reporting serious adverse events (SAE), the TrialNet
MedWatch Form was also required to be completed and faxed to the TNCC within 24 hours of
when the site was notified of the event. These events reviewed by the TrialNet Medical Monitor,
the TrialNet Safety Monitoring Committee, and the DSMB as appropriate. Deaths were required
to be reported immediately. Event outcome and other follow-up information regarding the
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treatment and resolution of the event was obtained and reported when available, if not known at
the time the event is reported.

Adverse events were assessed and adjudicated, if required, by the TrialNet Medical Monitor. The
DSMB conducted regular safety reviews approximately every three to six months (and, as needed)
of adverse events by treatment group assignment. Serious adverse events as well as adverse events
leading to study discontinuation were reviewed by the DSMB.

9.5.2 Appropriateness of Measurements
Clinical outcomes were standardized by use of a central laboratory for testing.

A TrialNet Diabetes Onset Adjudication Committee reviewed all relevant information for each
subject diagnosed as having developed diabetes who does not meet the defined diabetes onset
criteria. The Committee determined whether the diagnosis of diabetes in each such subject is
sufficiently sound so as to include that subject among the cases who have reached the primary
outcome in the statistical analysis. The Committee reviewed each case masked to treatment
assignment.

9.5.3 Primary Efficacy Variable(s)
The primary outcome was the elapsed time from random treatment assignment to the
development of diabetes among those enrolled in the primary analysis cohort consisting of
subjects with insulin autoimmunity and absence of metabolic abnormalities.

Criteria for diabetes onset were, as defined by the American Diabetes Association (ADA), based
on glucose testing, or the presence of unequivocal hyperglycemia with acute metabolic
decompensation (diabetic ketoacidosis). One of the following criteria must have been met on
two occasions as soon as possible but no less than one day apart for diabetes to be defined:

1. Symptoms of diabetes plus casual plasma glucose concentration > 200 mg/dL (11.1

mmol/l). Casual is defined as any time of day without regard to time since last meal. The
classic symptoms of diabetes include polyuria, polydipsia, and unexplained weight loss.

OR
2. Fasting plasma glucose > 126 mg/dL (7 mmol/l). Fasting is defined as no caloric intake
for at least 8 hours.
OR

3. 2 hour plasma glucose > 200 mg/dL (11.1 mmol/l). The test should be performed using a
glucose load containing the equivalent of 1.75g/kg body weight to a maximum of 75 g
anhydrous glucose dissolved in water.

9.5.4 Drug Concentration Measurements
Study drug concentration measurements were not conducted in this study.

9.6 Data Quality Assurance

The case report forms for this study were designed with constraints and logic to facilitate real
time validation of data as it was entered. Participating sites were audited annually, and data
quality was reviewed at these audits. The TrialNet Coordinating Center reviewed data quality on
an ongoing basis via reports, and conducting site trainings, as needed. A data error verification
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system was utilized in preparation for the database lock and data analysis, in order to resolve any
outstanding errors.

9.7 Statistical Methods Planned in the Protocol and Determination of Sample Size

9.7.1 Statistical and Analytical Plans
Analyses of study data was conducted to address the primary and secondary objectives of the trial,
other stated objectives, and other interrelationships among elements of study data of interest to the
investigators and of relevance to the objectives of the study. Analyses by gender and race/ethnicity,
as appropriate, are also planned.

All analyses were conducted under the intention-to-treat principle whereby all outcome data in all
randomized subjects was included in all analyses as appropriate.

The primary objective of the study was to assess the effect of oral insulin therapy versus placebo
on the risk of diabetes onset in the population of subjects in the Primary Analysis Stratum as
defined based on the previously defined eligibility criteria.

The cumulative incidence of diabetes onset over time since randomization within each group will
be estimated from a modified Kaplan-Meier estimate of the "diabetes-free" survival function. The
difference between groups in the cumulative incidence functions, and the associated hazard
functions, will be tested at the 0.05 level, one-sided, using the Mantel-logrank test. The estimates
of cumulative incidence and the test will adjust for periodic outcome assessment visits to assess
diabetes status. A one-sided test is employed since the objective is to confirm a preliminary finding
from the prior DPT-1 Oral Insulin Trial. The relative risk of diabetes onset between groups will be
estimated from the discrete Cox Proportional Hazards (PH) model. The critical value for the test
statistic, and confidence intervals, in this primary analysis will be determined by the group-
sequential procedure.

A variety of secondary analyses were planned that included the following:

1 The effects of treatment with oral insulin versus placebo will be described in the Secondary
Analysis Strata defined in Section 3.3, each consisting of other categories of subjects defined using
different combinations of autoantibodies and metabolic status. This will entail the same analyses
as above for the Primary Analysis within each of the three secondary strata. An additional analysis
will assess the effect of treatment within the Secondary strata combined using a Cox PH model
stratified by the three secondary cohort strata, with separate estimates of the hazard ratio for oral
insulin versus placebo within each stratum, and with a likelihood ratio test of the oral insulin
treatment effect among all Secondary strata combined. Such analyses will be largely descriptive
because the study is not designed to provide adequate power to detect an effect of oral insulin
treatment within these secondary cohorts individually or combined.

2 The overall effect of oral insulin versus placebo treatment in the combined strata will be
assessed by an analysis as described above using all subjects in a Cox PH model analyses stratified
by the four analysis strata (Primary plus three Secondary), with a likelihood ratio test of the oral
insulin treatment effect among all strata combined. If the magnitude of the oral insulin treatment
effect within the secondary analysis cohorts approaches that in the primary cohort, then the power
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of the study to detect an overall effect in all combined cohorts will be increased.

3 The consistency of the oral insulin versus placebo treatment effect will be assessed among
strata. This will entail an analysis stratified by each of the four analysis strata (Primary plus three
Secondary) and with a test of homogeneity of the treatment effect among strata, i.e. a group by
stratum interaction, in a Cox PH Model.

4 Subgroup analyses will be conducted comparing the effects of oral insulin versus placebo
on the risk of diabetes within subsets of the study cohort, such as among men versus among
women. Such analyses will be conducted separately within the primary analysis stratum alone, and
within the combined cohort stratified by analysis strata (Primary and three Secondary), with a test
of the group by subgroup factor interaction in a Cox PH Model. Subgroups of the population will
be classified by age (children <= 12 years of age, adolescents 13-17 years and adults >= 18 years),
gender, race/ethnicity, specific antibody status at baseline, and above versus below threshold FPIR
at baseline. Differences in the treatment effect between subgroups will be tested using a covariate
by group effect in a Cox PH model (12).

Similar analyses will be conducted using the values of quantitative baseline factors
including weight, BMI, and the immunologic and metabolic factors described in Section 2.3 that
include the autoantibody titers, basal C-peptide, stimulated C-peptide (peak and AUC mean),
measures of insulin resistance modeled from the OGTT, and the FPIR. The dependence of the
treatment effect on the quantitative levels of a covariate will also be assessed by a covariate by
treatment group interaction in a PH model. Such an analysis will also be conducted to assess the
effects of age and FPIR as quantitative covariates.

Additional factors may be defined before unmasking of the study data to the investigators.
The analyses will distinguish between factors specified prior to unmasking, and those identified
post-hoc during analysis.

5. Longitudinal analyses will assess the effects of oral insulin versus placebo treatment on
immunologic and metabolic markers over time up to the onset of diabetes. Differences between
groups in the mean levels of quantitative factors over time will be assessed using a normal errors
linear model for repeated measures (13). Differences between groups in the prevalence of
qualitative factors over time will be assessed using generalized estimating equations for categorical
measures (13). Generalized estimating equations may also be employed for the analysis of
quantitative factors when the normal errors assumptions are violated.

Once a subject develops diabetes, that subject will no longer be followed for longitudinal
assessment of these factors. Thus, these analyses will describe the differences between groups in
factors among those who remain free of diabetes.

6. The association of demographic, genetic, immunologic, metabolic, and lifestyle factors,
among others, both at baseline and over time, with the risk of diabetes onset will be assessed in
Cox PH Models over time. If the proportional hazards assumption does not apply, an appropriate
parametric regression model may be employed. The effects of changes in longitudinal factors on
diabetes risk will be assessed using time-dependent covariates for these factors. Analyses will be
conducted separately within the oral insulin and placebo groups, and differences between groups
in covariate effects (group by covariate interactions) will be assessed. Models will then be assessed

Page 18 of 31
20180501



TrialNet TNO7 Oral Insulin — Clinical Study Report

within the two groups combined, taking account of any group by covariate interactions.

9.7.2 Determination of Sample Size

A fixed target sample size was not specified. Rather, the study was designed as a maximum
information trial, in which subjects were recruited and followed until the required amount of
statistical information was achieved that provided 85% power to detect a 40% risk reduction using
a one-sided logrank test at the 0.05 level.

9.8 Changes in the Conduct of the Study or Planned Analyses
There were no changes made in the conduct of the study or in the planned analyses.
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Study Patients

10.1 Disposition of Patients

138,385 were in the Pathway to
Prevention Study having been tested for
auto Ab's

v

A J

autoantibodies

3,583 were micro insulin
(mIAA) positive

124,802 were micro insulin
autoantibodies (mlAA) negative

r

2,068 were micro insulin
autoantibodies (mIAA) confimed®

1,515 were micro insulin autoantibodies.
(mIAA) unconfirmed

¥

1,176 were initial islet cel

or both glutamic acid decarboxylase (GADES) positive and
insulinoma associated antigen-2 (ICAS12) positive

| antibodies {ICA) positive

v

892 were initial islet cell antibodies (ICA) negative and either
glutamic acid decarboxylase (GADES) negative or insulinoma
associated antigen-2 (ICA512) negative

113 islet cell antibodies (ICA) not confirmed and
negative for either glutamic acid decarboxylase

719 were initial glutamic
acid decarboxylase

Glucose Tolerance Test
200 Information
Unavailable

10 Did not meet eligibility
criteria or withdrew

15 HLA DQAT*0102,
DQB1*0602 Present

1 local IRB withdrew

67 Abnomal Oral
Glucose Tolerance Test
90 Information
Unavailable

3 Did not meet eligibility
criteria or withdrew

10 HLA DQA1*0102,
DQB1*0602 Present

Randomization Total Randomized n=560

Oral Insulin:283

Primary Stratum

Insulin autoantibody positive + confirmed

positive for islet cell autoantibodies or
positive for both glutamic acid

decarboxylase & insulinoma associated
antigen-2. First Phase Insulin Releass

above threshold®

Oral Insulin:203

Placebo: 186 |

No Follow-up: 7
Oral insulin: 5
Placebo: 2

Placebo:277

(GADSE) or insulinoma associated antigen-2 > » (GADE5) & insulinoma
(ICA512) associated antigen-2
y {ICA512) unconfirmed
1,063 were islet cell antibodies (ICA) confirmed, or both initial — “_ -
glutamic acid decarboxylase (GADG5) & insulinoma associated 286 were either inifial glutamic acid decarboxylase
antigen-2 (ICA512) positive and either confirmed® (GADES5) or insulinoma associated antigen-2 (ICA512)
positive & confirmed®
Excluded: -
383 Abnormal Oral Excluded:

Secondary Stratum 1
Insulin autcantibedy pesitive + confirmed
positive for islet cell autcantibodies or
positive for both glutamic acid
decarboxylase & insulinoma associated
antigen-2. First Phase Insulin Releass
below thrashold®

| Oral Insulin: 28 |

No Follow-up: 1
Oral insulin: 1

!

Secondary Stratum 2
Insulin autoantibody positive and islet
cell autoantibody positive +
confirmed positive for either glutamic
acid decarbaxylase or insulinoma
associated antigen-2. First Phass
Insulin Release above threshold®

|

Secondary Stratum 3
Insulin autoantibody positive and islet
cell autoantibody positive + confirmed

paosifive for either glutamic acid
decarboxylase or insulinoma
associated antigen-2. First Phase
Insulin Release below threshold?

No Follow-up: 2
Oral Insuin: 1
Placebo: 1

Placebo: 27 | | Oral Insulin: 51 || Flaceho: 63 | | Oral Insulin: 1 || Placebo: 1
T i T

| ol insuin: 27 | | Pracevo: 27 | | Oral Insulin: 50 || Placebo: 62 | | oralinsuin:1 ]| Placebo: 1

| oraimsuiin:198 || placebo: 184 |

b

Threshalds were based on age and reltionzhip ta probant.

Auzoantibodies wene confirmed on 2 separste samy

10.2 Protocol Deviations

Protocol deviations were recorded throughout the conduct of the study. Overall, there were 2
deviations recorded for an ineligible subject entering the study. There were 728 deviations
recorded for the protocol-specified collection or procedures not being followed. There were 599
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deviations recorded for study visits either missed, or conducted outside of the allowable study visit

window.

11. Efficacy Evaluation

11.1 Data Sets Analyzed
This study was designed and implemented under the intention-to-treat principle in which all
subjects randomized were included in all analyses.

11.2 Demographic and Other Baseline Characteristics

Entire Cohort

Primary Stratum

Secondary Stratum 1

Secondary Strata2 & 3

Participant
gr? " rgg;irrlispttli(i/e fﬁﬁinn Flaceno I?lrsatilin Z'_""l"gé’o I?]rsatllin Flaceno I(r)wrsatllin El'j"gfbo
Statistic? N=283 - N=203 - N=28 - N=52 -
Presented
Age — years 82(5.9- | 82(.4- | 86(.1- | 82(55- | 9.1(59- | 85(65- | 7.3(5.1- | 83(5.1—
(Median) 12.5) 11.5) 12.8) 11.8) 13.7) 10.8) 10.3) 11.5)
Male sex — 128
Number of 170 (60.1) | 170 (61.4) (63.1) 117 (62.9) | 19 (67.9) | 19(70.4) | 23(44.2) | 34(53.1)
participants '
Race - Number of participantsP
White 252 (95.5) | 249 (94.3) (9158%) 172 (94.5) | 25(96.2) | 25(100.0) | 46 (95.8) | 52 (91.2)
African American 8 (3.0) 9 (3.4 6 (3.2 4(2.2) 0 (0.0 0 (0.0 2(4.2) 5(8.8)
| SAl;%”e/rPac'f'C 4 (1.5) 623 | 3(16) | 6(33) 1(3.8) 0(0.0) 0(0.0) 0(0.0)
Ethnicity (Non-
Hispanic) - 182
Number of 256 (90.5) | 252 (91.0) (89.7) 171 (91.9) | 26(92.9) 26 (96.3) 48 (92.3) 55 (85.9)
participants
Body Mass Index? | 17.1 (15.3 | 16.9 (15.5 (1157 ;‘_ 17.1(15.6 | 16.2 (15— | 16.9 (155 | 16.4 (15.0 | 16.8 (15.3
(kg/m?) (Median) - 19.5) -19.2) 0 0) -19.6) 18.1) -17.8) -18.4) -19.2)
Family member(s) with T1D - Number of participants
Sibling(s) 153 (54.1) | 162 (58.5) (éjg) 111 (59.7) | 15(53.6) | 19(70.4) | 28(53.8) | 32(50.0)
Identical twin 6 (2.1) 3(L.1) 3(L5) 2 (1.1) 2(7.1) 1(3.7) 1(1.9) 0 (0.0)
Offspring 3(1.1) 7 (2.5) 2 (1.0 5(2.7) 0 (0.0 0 (0.0) 1(1.9) 2 (3.1)
Parent 71(25.1) | 57(20.6) | 45(22.2) | 40(21.5) | 7(25.0) 3(11.1) 19 (36.5) | 14 (21.9)
Sﬁf}{ﬁgt and 10(35) | 13(4.7) 9 (4.4) 6 (3.2) 1(3.6) 3(11.1) 0 (0.0) 4 (6.2)
Offspring and
another first 2(0.7) 0 (0.0) 2 (1.0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
degree relative
rjgg\‘jgd degree | 3311.7) | 30(10.8) | 27(13.3) | 18(9.7) | 3(10.7) 1(3.7) 3 (5.8) 11 (17.2)
Third degree or
further removed 5(1.8) 5(1.8) 5(2.5) 4(2.2) 0 (0.0) 0 (0.0) 0 (0.0) 1(1.6)
relative
Autoantibodies Positive -Number of participants
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glutamic acid
decarboxylase 235 (83.0) | 236 (85.2) (5112) 156 (83.9) | 21(75.0) 23 (85.2) 43 (82.7) 57 (89.1)
(GADG65) '

insulinoma
associated 131
antigen-2 157 (55.5) | 146 (52.7) (64.5) 126 (67.7) | 20(71.4) 18 (66.7) 6 (11.5) 2(3.1)
(ICA512)

Micro Insulin 186
Autoantibodies 253 (89.4) | 241 (87.0) (91.6) 163 (87.6) | 24 (85.7) 24 (88.9) 43 (82.7) 54 (84.4)
(mlAA) '

Islet cell 171
autoantibodies 198 (70.0) | 178 (64.3) (84.2) 152 (81.7) | 25(89.3) 22 (81.5) 2(3.8) 4 (6.2)
(ICA) '
Glycated
hemoglobin® 50(48- | 51(48- | 50(48-| 51(48- | 51(49- | 5.2(5.0- 50(4.9- | 5.0(4.9-
(HbAXc) - percent 5.2) 5.2) 5.2) 5.2) 5.3) 5.5) 5.2) 5.1)
(Median)
First Phase
Insulin Release — | 145 (102 — | 150 (98.4 | 153 (112 | 152 (106 — | 50.8 (45.4 | 57.8 (44.8 | 163 (119 — | 174 (132 —
micro-units/ml 221) - 232) —230) 236) -67.1) —-71.9) 243) 285)
(Median)
C-peptide Area
Under the Curve 1.4
(AUC) Mean, Oral | 1.35(1.00 | 1.34 (1.03 1 '04 B 1.34(1.04 | 1.02(0.93 | 1.1(0.76 — | 1.36(1.06 | 1.43(1.11
Glucose -1.81) -1.82) 1'91) —1.96) -1.3) 1.52) —1.75) -1.8)
Tolerance Test® '
(nmol/L) (Median)

Human Leukocyte Antigen (HLA) alleles present - number of participants (%)
DR3f 119 (42.2) | 102 (37.0) | 88 (43.3) | 74 (39.8) 9(32.1) 9 (33.3) 22 (43.1) 19 (30.2)
DR4 T 199 (70.6) | 182 (65.9) (7161‘;) 135 (72.6) | 22(78.6) 18 (66.7) 33 (64.7) 29 (46.0)

&The primary stratum included participants with normal glucose tolerance, above threshold first
phase insulin release, and the presence of microinsulin autoantibodies, as well as islet cell
autoantibodies on two separate samples or both glutamic acid decarboxylase and insulinoma
associated antigen-2 autoantibodies on the same sample. Secondary stratum 1 included
participants identical to those in the primary stratum, with the exception of below threshold first
phase insulin release. Secondary stratum 2 participants had normal glucose tolerance, above
threshold first phase insulin release, and the presence of microinsulin autoantibodies, as well as
islet cell autoantibodies on one sample or glutamic acid decarboxylase or insulinoma associated
antigen-2 autoantibodies on two separate samples. Secondary stratum 3 included participants
who were identical to those in secondary stratum 2, with the exception of below threshold first
phase insulin release.

b parenthetical value(s): The interquartile range is displayed with the median, standard deviation
is displayed with the mean, and percent is displayed with the number of participants.

Self Reported: Race was not provided for 32 participants
4 HbA1lc missing for 1 participant

¢body mass index within 2 months prior to study entry not reported for 3 participants
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" C-peptide from OGTT not available for 1 participant

9HLA alleles not available for 2 participants

11.3 Measurements of Treatment Compliance

Treatment compliance was measured overtime via study drug accountability at follow-up study
visits. Overall, average treatment compliance primarily fell between 70% - 100% over the course
of the study.

11.4 Efficacy Results and Tabulations of Individual Patient Data

11.4.1 Analysis of Efficacy
In the primary stratum, diabetes was diagnosed in 120 participants—58 in the oral insulin group
and 62 in the placebo group (Figure 2A). The annualized rate of diabetes was not significantly
different between the two groups: 8.8% (95% ClI: 6.7%, 11.2%) with oral insulin and 10.2% (95%
Cl: 7.8%, 12.9%) with placebo (hazard ratio 0.87 (95% CI.: 0, 1.2) p=0.21). Treatment site was not
a significant factor when tested either as a fixed effect in a mixed effects model or in the Cox
Proportional Hazards model.

In secondary stratum 1 with first phase insulin release below threshold (n=55), diabetes was
diagnosed in 32 participants—13 in the oral insulin group and 19 in the placebo group (Figure 2B).
Annualized rate of diabetes in this stratum was 18.1% (95% CI: 9.6%, 29.1%) with oral insulin
and 34.1% (95% ClI: 20.6%, 51.1%) with placebo (hazard ratio 0.45 (95% CI: 0, 0.82), p=0.006).
Thus, in this stratum median time to diabetes in the oral insulin group was 55.3 months
(interquartile range: 19.2 — 67.5), and in the placebo group was 24.3 months (interquartile range:
13.3 — 47.3), a difference of 31.0 months.

In secondary strata 2 and 3 (combined), diabetes was diagnosed in 21 participants—11 in the oral
insulin group and 10 in the placebo group. Annualized rate of diabetes in these strata was 5.1%
(95% CI: 2.6%, 8.6%) with oral insulin and 4.7% (95% CI: 2.2%, 8.0%) with placebo (hazard ratio
1.03 (95% CI: 0, 2.11), p=0.53)

In the entire cohort, diabetes was diagnosed in 173 participants—=82 in the oral insulin group and
91 in the placebo group. The annualized rate of diabetes was 8.7% (95% CI: 6.9%, 10.7%) and
10.4% (95% CI: 8.3%, 12.6%) in the oral and placebo treatment groups, respectively (hazard ratio
0.83 (95% CI: 0, 1.07) p=0.11).

Since the primary stratum in this study was designed to be consistent with the DPT-1 Study
subgroup with baseline radioimmunoassay insulin autoantibodies > 80, a post hoc analysis of the
hazard ratio of the primary stratum in the current study to the DPT-1 subgroup was conducted
(DPT-1 to Oral Insulin: 1.04 (95% CI: 0.71, 1.52)) which was not statistically different at p=0.84,
2-sided. Thus, the entry criteria succeeded in replicating the risk seen in the DPT-1 cohort.
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11.4.2 Statistical/Analytical Issues

The cumulative incidence of diabetes onset over time since randomization within each group was
estimated from a modified Kaplan-Meier estimate of the "diabetes-free™ survival function. The
difference between groups in the cumulative incidence functions, and the associated hazard
functions, was tested using the Mantel-logrank test on discrete time to T1D (6 month intervals).
The relative risk of diabetes onset between groups was estimated from the discrete Cox
Proportional Hazards model. The critical value for the test statistic, p=0.047, and confidence
intervals, in the primary analysis is adjusted for a single interim analysis based on Lan and DeMets
spending function.

The effect of treatment with oral insulin versus placebo was tested using the intention-to-treat
principle in the primary and secondary analysis strata, each consisting of participants defined using
different combinations of autoantibodies and metabolic status using the same analyses as above
for the primary analysis. An additional analysis assessed the effect of treatment within all strata
combined using a Cox Proportional Hazards model stratified by strata. Significance was based on
a 1-sided threshold of .05 and 1-sided 95% confidence intervals.

The study was designed as a maximum information trial, which did not include a fixed sample
size. Instead, participants were recruited and followed until the required amount of statistical
information was achieved. At any point in time during the study, the information in the data for a
logrank test is provided by I =(DOI*DC)/(DOI+DC), where DOI and DC refer to the number of
participants who have developed diabetes in the oral insulin and control groups, respectively. The
information required to provide 85% power to detect a 40% risk reduction (identical to the DPT-
1 Oral Insulin Trial) with a one-sided logrank test at the 0.05 significance level is | = 27.551.

No attempt was made to impute missing data and no adjustment has been made for multiple
comparisons, excepting the interim monitoring and multivariate analyses. Consequently, all but
the primary analysis should be considered exploratory.

11.4.2.1 Adjustment for Covariates

Exploratory analyses were planned and developed by the TrialNet protocol committee and
finalized before the study results were unblinded, and included analyses that incorporate factors
such as duration of oral insulin use, age of enrollment, specific autoantibody pairs, year of
enrollment, site of enroliment, sex, time to dysglycemia as a time dependent covariate, baseline
insulin autoantibody titer, time to dysglycemia, changes in autoantibody levels or positivity,
HbA1c as an outcome, c-peptide at diagnosis, the presence of symptoms at the time of diagnosis,
consistency of hazard rates, and the effect of adherence to oral insulin on results.

11.4.2.2 Handling of Dropouts or Missing Data
All but 7 participants contributed to the analysis in the primary stratum. No attempt was made to
impute missing data and no adjustment was made for multiple comparisons, excepting the interim
monitoring and multivariate analyses.

11.4.2.3 Interim Analyses and Data Monitoring
An interim analysis of the primary study endpoint was conducted and reviewed by the DSMB to
examine safety and futility. The DSMB was not blinded during the review of the interim analysis;
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however, the review was conducted during a closed session with only DSMB members privy to
the data and analysis.

11.4.2.4 Multicentre Studies
Treatment site was not a significant factor when tested either as a fixed effect in a mixed effects
model or in the Cox Proportional Hazards model.

11.4.2.5 Multiple Comparisons
No attempt was made to impute missing data and no adjustment has been made for multiple
comparisons, excepting the interim monitoring and multivariate analyses. Consequently, all but
the primary analysis should be considered exploratory. Except for the post hoc hazard rate
comparison with the DPT-1 study, all analyses were prespecified.

11.4.2.6 Use of an ‘Efficacy Subset’ of Patients
This study was designed and implemented under the intention-to-treat principle in which all
subjects randomized were included in all analyses.

11.4.2.7 Active-Control Studies Intended to Show Equivalence
Not applicable.

11.4.2.8 Examination of Subgroups
In a prespecified, secondary analysis, a significant protective effect was found in the stratum
consisting of 55 individuals in whom the first phase insulin response was below the threshold
needed for entry into the primary stratum. The placebo group in this stratum had a 3-fold higher
rate of progression to T1D than the placebo primary stratum, attesting to the added diabetes risk
in those with diminished first phase insulin release. However, because there was no adjustment for
multiple comparisons, this analysis must be considered exploratory and hypothesis generating.

11.4.3 Tabulation of Individual Response Data
The individual response data is available in appendix 16.2.6.

11.4.4 Drug dose, drug concentration, and relationships to response
All participants in this trial received 7.5mg of oral insulin or placebo by mouth daily.

11.4.5 Drug-drug and drug-disease interactions
There was no found relationship between response and concomitant therapy or between response
and past and/or concurrent illness.

11.4.6 By-patient displays
Not applicable.

11.4.7 Efficacy Conclusions
Among 560 randomized participants (median age at enrollment was 8.2 years, inter-quartile range
(IQR): 5.7 — 12.1; 170 (60%) were male; 90.7% were white/non-Hispanic; 57.6% with a sibling
diagnosed with type 1 diabetes), 550 completed the trial. In the main study group of 389
participants (median age, 8.4; 245 (63%) male), 382 (96%) completed the trial. During a median
follow-up of 2.7 years (Inter-quartile range (IQR): 1.5-4.6) in the main study group, diabetes was
diagnosed in 58 (28.5%) participants in the oral insulin group and 62 (33%) in the placebo group.
Time to diabetes was not significantly different between the two groups: hazard ratio (HR) =0.87
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(95% CI 0, 1.2) p=0.21. In secondary stratum 1 (n=55), diabetes was diagnosed in 13 (48.1%)
participants in the oral insulin group and 19 (70.3%) in the placebo group, and time to diabetes
was significantly longer with oral insulin: HR=0.45 (95% CI 0, 0.82), p=0.006. In the other
secondary stratum (n=116), and the entire cohort (n=560), the between group time to diabetes was
not significantly different: HR=1.03 (95% CI 0, 2.11), p=0.53 and HR= 0.83 (95% CI: 0, 1.07),
p=0.11, respectively.

12. Safety Evaluation

12.1 Extent of Exposure
Duration: Study participants were followed for a median of 2.7 years for the entire cohort.

Dose: All study participants received 7.5mg of oral insulin or placebo by mouth once daily.

12.2 Adverse Events (AEs)

There were no serious adverse events. There were no reported episodes of severe hypoglycemia.
The most common adverse event was categorized as infection, with 134 and 120 events reported
in this category in the oral insulin and placebo arms, respectively, over the duration of the study.
Details of adverse events are provided below.

20180501

Treatment Group
Severity Oral Insulin Placebo
(Grade) No. of participants No. of participants
(%) (%)

0/1 133 (47.0) 144 (52.0)

2 114 (40.3) 104 (37.5)

3 35 (12.4) 29 (10.5)

4 1(0.4) 0(0)

5 0(0.0) 0(0.0)

Total 283 (100.0) 277 (100.0)

Oral Insulin Placebo
No. of No. of
participants No. of participants N
Adverse Effect Category No. of events N= 283 (%) events =278 (%)
Ocular/Visual 4 4(1.4) 4 4(1.4)
Infection 134 67 (23.7) 120 62 (22.4)
Pulmonary/Upper Respiratory 51 30(10.6) 37 30(10.8)
Endocrine 18 18 (6.4) 12 12 (4.3)
Musculoskeletal/Soft Tissue 45 38 (13.4) 20 18 (6.5)
Allergy/Immunology 18 17 (6.0) 11 11 (4.0)
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Dermatology/Skin 29 25 (8.8) 20 18 (6.5)
Cardiac Arrhythmia 2 2(0.7) 1 1(0.4)
Gastrointestinal 30 28(9.9) 34 25(9.0)
Constitutional Symptoms 13 10 (3.5) 18 12 (4.3)
Surgery/Intra-Operative Injury 7 7 (2.5) 3 3(1.1)
Neurology 15 13 (4.6) 17 12 (4.3)
Auditory/Ear 14 12 (4.2) 15 11 (4.0)
Hemorrhage/Bleeding 2 2(0.7) 1 1(0.4)

Metabolic/Laboratory 0 0(0.0) 4 4(1.4)

Pain 14 11 (3.9) 11 11 (4)

Syndromes 4 4(1.4) 2 2(0.7)

Renal/Genitourinary 1 1(0.4) 5 3(1.1)

Blood/Bone Marrow 1 1(0.4) 2 2(0.7)

Hepatobiliary/Pancreas 3 2(0.7) 0 0(0.0)

Sexual/Reproductive Function 1 1(0.4) 2 2(0.7)

Cardiac General 0 0(0.0) 0 0(0.0)

Lymphatics 1 1(0.4) 1 1(0.4)

Total Events 407 --- 340 ---

12.3 Deaths, Other Serious Adverse Events, and Other Significant Adverse Events
There were no serious adverse events or deaths during this study.

12.4 Clinical Laboratory Evaluation

A marketing application for oral insulin is not being made. Clinical laboratory data will be made
available upon request.

12.5 Vital Signs, Physical Findings, and Other Observations Related to Safety

There were no adverse events related to study drug, and therefore no findings related to vital signs,
physical findings or other observations related to safety. Oral insulin, and placebo, were found to
be safe and well tolerated in study participants.

12.6 Safety Conclusions
There were no significant study-related adverse events in this study.
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13. Discussion and Overall Conclusions

Oral insulin was safe and well tolerated in all strata. In the Primary Stratum, and in Secondary
Strata 2 and 3, oral insulin did not prevent or delay the onset of type 1 diabetes. In Secondary
Stratum 1, oral insulin delayed the onset of type 1 diabetes by an average of 31 months. These
findings further support the understanding that not everyone develops type 1 diabetes in the same
way.

14. Tables, Figures, and Graphs Referred To But Not Included in the Text

14.1 Demographic Data
Please see section 11.2.

14.2 Efficacy Data

A — Primary Stratum

Proportion T1D-Free

Rx Group T1D-Free T1D
= _— Oral Insulin 140 58
Placebo 122 62
B + Censored
155 124 1 15 13 1z Ll 7 60 51 a 3 30 23 Oralinsulin
® o= 184 17 165 142 17 10z & & kg “ 4 2 el 24 Placsoo
[ T T T T T | 1
0 12 24 36 48 60 72 84

On-Study (Months)

The quartiles of time to diabetes were 18.4, 31.9, and 55.1 months for oral insulin and 18.9, 32.7,
and 54.4 months for placebo. Of those in the oral insulin group, 140 participants did not develop
type 1 diabetes and 58 did. Of those in the placebo group, 122 participants did not develop type 1
diabetes and 62 did. The median months of follow-up was 32.0 (1.87-114).
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B. Secondary Stratum 1

Rx Group T1D-Free T1D
_— Oral Insulin 14 13
. Placebo 8 18
+ Censored

Proportion T1D-Free

R
— 2
ma
ra
=

36 48 60 72 84
On-Study (Months)

The quartiles of time to diabetes were 12.9, 19.2, and 52.8 months for oral insulin and 10.5, 18.5,
and 39.8 months for placebo. Of those in the oral insulin group, 14 did not develop type 1 diabetes
and 13 did. Of those in the placebo group, 8 did not develop type 1 diabetes and 19 did. The median
months of follow-up was 18.9 (2.33-77.5).

C. Secondary Strata 2 and 3

Proportion T1D-Free

R Group T1D-Free D
= ——  Orallnsulin 40 "
Placebo 53 10
| + Censored
5 51 0 a4 £ * 32 30 w 0 17 13 n 9 Q@ nsun
- 63 63 £ 43 £ 32 8 25 <) 0 17 1“ 10 & PRo00
I I T T T T T 1
0 12 24 36 43 60 T2 a4

On-Study (Months)
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The quartiles of time to diabetes were 25.3, 49.2, and 65.8 months for oral insulin and 18.1, 30.2,
and 63.3 months for placebo. Of those in the oral insulin group, 40 participants did not develop
type 1 diabetes and 11 did. Of those in the placebo group, 53 participants did not develop type 1
diabetes and 10 did. The median months of follow-up was 39.4 (6.21-115).

D. All Participants

Proportion T1D-Free

Rx Group T1D-Free T1D
= E— Oral Insulin 194 g2
Flacebo 183 91
i + Censored
Pl m s m 1&2 160 134 115 % 78 68 0 iz 32 Oralinsulin
- s %7 el 204 168 145 124 a7 a2z -] k- a » 32 Placebo
[ T T T T T T 1
0 12 24 36 43 60 72 84

On-Study (Months)

The quartiles of time to diabetes were 18.4, 34.9, and 59.7 months for oral insulin and 17.8, 31.2,
and 54.0 months for placebo. Of those in the oral insulin group, 194 participants did not develop
type 1 diabetes and 82 did. Of those in the placebo group, 183 participants did not develop type 1
diabetes and 91 did. The median months of follow-up was 32.4 (1.87-115).

14.3 Safety Data

14.3.1 Displays of Adverse Events
Please see section 12.2

14.3.2 Listings of deaths, other serious and significant adverse events
Not Applicable. There were no deaths or serious adverse events during this study.

14.3.3 Narratives of deaths, other serious and significant adverse events
Not Applicable. There were no deaths or serious adverse events during this study.
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16. Appendices

The following appendices are included with this report. Other appendices will be made available
upon request.

16.1.1 Protocol and protocol amendments
16.1.2 Sample Case Report Form(s)

16.1.7 Randomization Scheme and Codes
16.1.11 Publications Based on the Study
16.2.6 Individual Response Data

16.2.7 Adverse Event listings (each patient)
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PREFACE

The Type 1 Diabetes TrialNet Protocol TN-07, Oral Insulin For Prevention Of Diabetes In Relatives
at Risk For Type 1 Diabetes Mellitus, describes the background, design, and organization of the study.
The protocol will be maintained by the TrialNet Coordinating Center at the University of South
Florida over the course of the study through new releases of the entire protocol, or issuance of updates
either in the form of revisions of complete chapters or pages thereof, or in the form of supplemental
protocol memoranda.
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1STUDY OVERVIEW

This protocol describes the background, design, and organization of the Type 1 Diabetes TrialNet
Protocol TN-07 entitled “Oral Insulin For Prevention Of Diabetes In Relatives At Risk For Type 1
Diabetes Mellitus.” The protocol was written by Dr. Desmond Schatz, Chair of the TrialNet Oral
Insulin Protocol Committee, the TrialNet Chairman’s Office at Benaroya Research Institute and
University of Miami, and the TrialNet Coordinating Center. Significant changes that occur to this
protocol during the course of the trial require the formal approval of the TrialNet Steering Committee.
The study protocol, along with the required informed consent forms, will be approved by each
participating institution’s Institutional Review Board (IRB) or the equivalent at international sites.

The following table presents a summary of the study design:

Title Oral Insulin For Prevention Of Diabetes In Relatives At Risk For
Type 1 Diabetes Mellitus

IND Sponsor TrialNet

Conducted By TrialNet

Protocol Chair

Desmond Schatz, M.D.; University of Florida, Gainesville FL.

Subjects

A fixed target sample size has not been specified. Rather, the study
is designed as a maximum information trial in which subjects are
recruited and followed until the required amount of statistical
information is achieved that provides 85% power to detect a 40%
risk reduction using a one-sided logrank test at the 0.05 level.

Study Design

The study is a 2-arm, multicenter, randomized, double-masked,
placebo-controlled clinical trial.

Treatment Description

Subjects will receive oral insulin 7.5 mg of recombinant human
insulin crystals or placebo in capsules.

Objective

The primary objective is to determine whether intervention with
repeated oral administration of recombinant human insulin will
prevent or delay the development of clinical Type 1 Diabetes
Mellitus (T1DM) in subjects at risk for TLDM.

Primary Outcome

The primary outcome is the elapsed time from random treatment
assignment to the development of diabetes among those enrolled in
the primary analysis cohort consisting of subjects with insulin
autoimmunity and absence of metabolic abnormalities. Criteria for
diabetes onset are as defined by the American Diabetes Association
(ADA) based on glucose testing, or the presence of symptoms and
unequivocal hyperglycemia.

Major Inclusion
Criteria

(1) Relatives of TLDM proband with mIAA and at least one other
islet autoantibody present (2) Normal OGTT performed within 7
weeks prior to randomization. The primary analysis stratum and
secondary analysis strata are defined based on combinations of
other autoantibodies present, and presence or absence of first phase
insulin response on IVGTT.
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2 BACKGROUND AND SIGNIFICANCE
2.1 Rationale for Study

2.1.1 Type 1 diabetes (TILDM)

Type 1 diabetes mellitus is an immune-mediated disease in which insulin-producing beta cells are
completely destroyed resulting in life-long dependence on exogenous insulin. It is a chronic and
potentially disabling disease that represents a major public health and clinical concern. The number of
patients being diagnosed with type 1 diabetes is increasing each year and is approaching an epidemic
level in some countries that track this information (1). Unfortunately, the increase in type 1 diabetes
is the greatest in children under age five years (2).

Current management of T1DM is not optimal. To avoid long-term complications, patients must
maintain near normal glycemic control by frequent glucose monitoring throughout the day, by
multiple daily insulin injections or use of an insulin pump, and by adjusting insulin doses for variation
in diet and exercise. Such strict glycemic control can rarely be achieved with current management and
overly aggressive therapy results in severe hypoglycemia which can be life threatening. It is not
possible to fully mimic the function of the beta cell, and there are no established treatments that can
prevent its destruction. Thus, despite advances in diabetes care and treatment, individuals with
diabetes remain at risk for early mortality and a high rate of morbidity due to complications such as
retinopathy leading to blindness, neuropathy and vascular disease leading to amputations and heart
disease, and nephropathy leading to renal failure. The costs of caring for diabetes and its
complications are currently greater than $100 billion a year (3).

Much is known about the natural history of the type 1 diabetes disease process. Beta cell destruction
generally begins years before clinical onset as identified by the presence of circulating autoantibodies
for disease relevant antigens. Though impairment in beta cell function is detected prior to clinical
diagnosis, at the time of diagnosis, patients with Type 1 diabetes retain a significant amount of beta
cell function as measured by C-peptide responses to a mixed meal tolerance test (MMTT) (4;5).
Affected individuals often enter a honeymoon or remission phase where this insulin secretion is also
seen. However, beta cell function deteriorates after diagnosis, eventually becoming undetectable and
necessitating increasing reliance on exogenous insulin replacement.

2.1.2 Oral Insulin for prevention of TLDM

In the non-obese diabetic (NOD) mouse model of Type 1 Diabetes Mellitus (T1DM), it has been
demonstrated that the oral administration of islet autoantigens is effective in delaying the onset of
T1DM (6-10). Repeated ingestion of insulin by young, prediabetic NOD mice has been shown to
inhibit their development of diabetes. It also has been shown that ingestion of glutamic acid
decarboxylase (GAD), another putative [-cell antigen, by prediabetic NOD mice inhibits the
development of diabetes. The results suggest that tolerance provoked by oral insulin or GAD
administration can attenuate pancreatic islet autoimmunity, leading to a delay in the onset of the
disease.

The hypothesis that oral insulin could delay the clinical onset of TIDM in humans was tested in the
oral arm of the Diabetes Prevention Trial — type 1 diabetes (DPT-1) in which antibody positive
relatives were randomized in a double-masked placebo-controlled trial (11). In the primary analysis of
relatives selected and randomized in this trial on the basis of islet cell antibody (ICA) positivity with
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insulin autoantibodies (IAA) >40 nU/ml, oral insulin did not delay or prevent development of
diabetes. There was however evidence of heterogeneity of effect within the study cohort according to
level of IAA. The subgroup with confirmed IAA >80 nU/ml not only progressed to diabetes at a faster
rate than those subjects who did not have confirmed IAA >80 nU/ml, but also showed a potential
beneficial effect of oral insulin (p=0.015). This effect was observed both in the group of subjects with
IAA>80 nU/ml as a whole, and in those recruited before a protocol change in 1997 that lowered the
IAA threshold for eligibility. The presence of IAA >80 nU/ml was also found to be associated with
other risk characteristics that suggest more rapid evolution to diabetes, including younger age, greater
likelihood of presence of other autoantibodies, and greater loss of beta cell function (as suggested by
lower levels of C-peptide in response to several provocative challenges).

The post hoc analysis suggesting a potential beneficial effect in the subgroup with baseline confirmed
IAA >80 nU/ml can be deemed only to be hypothesis generating and not as a positive confirmatory
analysis. The successor group to DPT-1, the Type 1 Diabetes TrialNet clinical trials network, has
therefore designed this study to explore the potential role of oral insulin in delaying or preventing
Type 1 diabetes in the subgroup of IAA positive relatives in whom the apparent benefit was observed
in DPT-1.

During the intervening years since the DPT-1 oral study was conducted there have been changes in
methods used to assay for IAA. Improvements in technique have resulted in an assay that requires
much less blood volume, now commonly referred to as the micro or mIAA assay. As well, the field
has progressed to screening for other diabetes-associated autoantibodies with much less reliance on
ICA. Thus, the TrialNet Natural History Study for the Development of Type 1 Diabetes, which will
screen subjects for eligibility for this protocol, uses a strategy of initially testing samples for the
presence of GAD65ab, ICA512 and mIAA with subsequent testing for ICA only in antibody positive
subjects. This trial therefore, is different from the DPT-1 oral study in both the substitution of mIAA
for the previous IAA assay (peglAA) and in initial testing for GAD65ab, ICA512 and mIAA (with
testing for ICA in antibody positive subjects) as compared to initial testing for ICA and subsequent
testing for peg IAA in ICA positive subjects. However, the metabolic criteria for insulin secretion and
glucose tolerance will be the same in this TrialNet study as those that were used in DPT-1. All
subjects will have normal glucose tolerance determined by oral glucose tolerance testing. The primary
analysis will also be restricted to subjects with a first phase insulin response (FPIR) to intravenous
glucose infusion above a specified threshold. Other secondary strata will be defined based on other
combinations of autoantibodies present and/or FPIR below threshold.

To partially examine the effects of these changes, 329 of 372 ICA positive samples from the DPT-1
oral study were re-analyzed using current assays, specifically, GAD65ab, ICA512, and mIAA.
Importantly, among those with high titer peglAA (>80 nU/ml), 66% (168/253) were positive for
mIAA; while among those with lower titer peglAA as identified by the original DPT-1 study 89%
(68/76) were mIAA negative in the current assay.

Consistent with the DPT-1 results, the effect of oral insulin is seen among those with normal glucose

tolerance who were positive for mIAA and ICA whether or not other antibodies (ICA512, GAD65ab)
were present. [Figure 1]

Page 7 of 30



TrialNet Protocol TNO7 Protocol Version: 01Nov12

10 =
0.9
0.81
0.7
0.6
0.5

Survival Distribution Function

0.4 L
03
P—Value= 0.045
0.2 {lLeg Fank Test)
0.1 {Mumber at Risk:
© |0 &3 &8 33 38 8 2 Cral Insulin
0.0 185 il o8 a2 23 ] H Cral Placebo

0 1 2 3 4 5 6 7
Years Followed

STRATA: — Oral Insulin Oral Placebo
Figure 1: Effect of oral insulin on mIAA and ICA positive subjects enrolled in DPT-1Trial.

Further analysis of data from the DPT-1 Oral Study suggests that subjects with mIAA, and
additionally either ICA512, or GAD65ab, also demonstrate an advantage from oral insulin

treatment. [Figure 2]
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Figure 2: Effect of oral insulin on mIAA and ICA positive subjects who additionally have either
ICA512 or GADG65ab enrolled in DPT-1 Trial.

Using the DPT-1 dataset, there are insufficient numbers of subjects who are ICA negative but
GAD65ab and ICA512 positive to determine whether they have the same risk of progression as those
ICA positive; however, emerging data from other studies suggest that this is likely true.

Therefore, the primary objective will be tested within the Primary Analysis Stratum consisting of
those with normal glucose tolerance, above threshold FPIR, and mIAA. In addition, subjects must
either have ICA, or have both GAD65ab and ICA512in the absence of ICA.

2.2 Rationale for Additional Cohorts

A secondary question is whether a beneficial effect observed in the Primary Analysis Stratum extends
to other populations at different risk of diabetes. As described above, post-hoc analysis of the DPT-1
cohort indicated that the effect of oral insulin was most pronounced in those with higher peglAA
titers, now corresponding to a positive mIAA titer. This observation has led to the hypothesis that
tolerance with oral insulin would be more likely in those individuals with insulin directed immune
activity as indicated by the presence of mIAA. Thus, oral insulin therapy may be of benefit in
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individuals with mIAA but with different combinations of ICA positivity, other autoantibody
positivity and metabolic features than those in the primary cohort.
These additional secondary strata are:

Secondary 1:
mIAA confirmed, ICA confirmed with loss of FPIR

OR mlAA confirmed, ICA not confirmed, ICA512+ AND GADG65ab+ with loss of FPIR

Secondary 2:
mIAA confirmed, ICA not confirmed, ICA512+ OR GADG65ab+ with preserved FPIR

Secondary 3:
mIAA confirmed, ICA not confirmed, ICA512+ OR GAD65ab+ with loss of FPIR

The OGTT and genetic eligibility criteria would be the same as in the primary study cohort.

The study design provides adequate power to assess the main objective within the primary stratum but
does not provide power to assess this objective within the secondary strata individually or in
combination. Thus, the study will provide a preliminary assessment of the effects of oral insulin
therapy in subjects with different risk characteristics, and will be used to provide a preliminary
assessment as to whether treatment effectiveness is similar among these different categories of
subjects.

2.3 Rationale for additional outcome measures

Immune function

The underlying hypothesis of this trial is the concept of induction of immunologic tolerance to the
insulin secreting beta cell through the presentation of the autoantigen (insulin) orally. Animal studies
have suggested that tolerance is accompanied by characteristic changes in immune phenotypes;
however, whether these changes are associated with tolerance induction in humans is unknown. A
goal of this study therefore, will be to study immune function through studies of B and T cell
phenotype and function including antigen specific responses. The various autoantibodies to insulin or
its byproducts will also be measured longitudinally.

Genetics

While there are strong associations with particular HLA genotypes and type 1 diabetes, other genes
are also thought to contribute to the disease process. These include those associated with
autoimmunity per se such as PTPN22 and those associated with diabetes such as insVNTR. It is
unknown whether the response to oral insulin will relate to genotype, but typing will be performed on
genes related to type 1 diabetes.

Insulin secretion and insulin resistance
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Type 1 diabetes is primarily thought of as a disease of islet cell destruction leading to the declining
ability to secrete endogenous insulin in sufficient amounts to maintain metabolic homeostasis. While
insulin secretion cannot be measured directly due to its rapid metabolism, a by-product of insulin
secretion, C-peptide, can be measured in response to a meal. This measurement may be obtained in an
Oral glucose tolerance test (OGTT) conducted periodically during follow-up.

Glucose homeostasis also depends on the degree of insulin resistance, or the degree of resistance of
the peripheral tissues to insulin action. Recent data suggests that modeling of data obtained during the
OGTT can provide a reliable estimate of the degree of insulin resistance.

These data may be correlated with fasting insulin levels as well as body weight and abdominal
circumference since these are often associated with insulin resistance.

3 STUDY DESIGN
3.1 Overview

This is a double-masked, randomized, placebo controlled trial with two arms, experimental and
control groups. The primary outcome is development of TIDM. There will be both primary and
secondary study groups.

3.2 Objectives

The primary objective of the TrialNet Oral Insulin Trial is to determine whether intervention with
repeated oral administration of recombinant human insulin, the potential autoantigen, will prevent or
delay the development of clinical Type 1 Diabetes Mellitus (TLDM) in non-diabetic relatives of
patients with TIDM who are positive for insulin autoantibodies but who do not have a metabolic
defect (as the Primary Analysis Stratum). This intervention will be compared with placebo given in a
double-masked fashion.

Secondary objectives include the description of the effects of treatment with oral insulin versus
placebo in other categories of subjects defined using different combinations of autoantibodies and
metabolic status (the Secondary Analysis Strata) and an assessment of the consistency of treatment
effect among strata. Secondary objectives also include the assessment of the effects of treatment on
immunologic and metabolic markers, and the association of these markers with the risk of diabetes
onset, among other possible risk factors.

The operational objectives are to recruit, screen, randomize, and follow sufficient numbers of subjects
to provide adequate statistical power to determine whether TIDM can be delayed through the
administration of oral insulin.

3.3 Study Population
Recruitment and initial screening to identify subjects will be done through the TrialNet Natural
History Study of the Development of Type 1 Diabetes Protocol. As part of this protocol, subjects will

then undergo additional testing, and if eligible and willing, will be randomized and followed as
described. Subjects determined during screening to be ineligible or unwilling to be randomized to this
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protocol will be followed under the Natural History Study Protocol.

Eligible subjects are non-diabetic relatives of patients with TLDM, who have normal glucose tolerance
on an OGTT, who are confirmed to be mIAA positive on two samples (collections), and who also
meet the criteria for the following primary and secondary study strata based on other autoantibodies
and metabolic characteristics:

Primary Analysis Stratum:

Either ICA (>= 10 JDF units) positive confirmed on two samples, or, if not confirmed for ICA, both
GADG65ab and ICA512 positive on the same sample with confirmation of at least one of these
autoantibodies on a separate sample.

Subjects must also have first phase insulin release (FPIR) above the threshold determined from the
sum of the 1 and 3 minute insulin values from an intravenous glucose tolerance test (IVGTT). For
participants age 3-7 or parents of TIDM proband the threshold is > 60 uU/ml. For siblings or
offspring age 8-45 or other relatives age 8-20, the threshold is > 100 pU/ml.

The primary objective of the study is to assess the effects of treatment within this stratum (see
Section 8).

Secondary objectives entail the assessment of treatment effects within additional strata:

Secondary Stratum 1:

Either ICA (>= 10 JDF units) positive confirmed on two samples, or, if not confirmed for ICA,
both GADG65ab and ICA512 positive on the same sample with confirmation of at least one of
these autoantibodies on a separate sample.

Subjects must also have first phase insulin release below the FPIR thresholds defined in the
Primary Stratum above.

Secondary Stratum 2:
ICA, or GAD65ab or ICA512 positive. Confirmation of either GAD65 or ICA512 on a
separate sample (those confirmed for ICA are in primary stratum).

Subjects must also have first phase insulin release above the FPIR thresholds defined in the
Primary Stratum above.

Secondary Stratum 3:
ICA, or GADG65ab or ICA512 positive. Confirmation of either GAD65 or ICA512 on a
separate sample (those confirmed for ICA are in secondary stratum 1).

Subjects must also have first phase insulin release below the FPIR thresholds defined in the
Primary Stratum above.

Subjects identified through the TN Natural History Study and who satisfy all eligibility criteria
and no exclusion criteria (see below) will be eligible for this protocol.
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3.3.1 Inclusion Criteria

4, Have a proband* with TIDM.

2. If the proband is a sibling, parent or a child, the study participant must be 3 - 45 years of age.
If the proband is a second or third degree relative (i.e. Niece, Nephew, Aunt, Uncle,
Grandparent, Cousin), the study participant must be 3-20 years of age.

3 Willing to sign Informed Consent Form.

4. Has normal glucose tolerance on an OGTT performed within 7 weeks prior to randomization.
If previous abnormal glucose tolerance, has had two consecutive OGTT with normal glucose
tolerance.

5. mIAA confirmed positive within the previous six months.

6. At least one other antibody present on two separate samples, one of which was drawn within

the past six months.

* A proband is an individual diagnosed with diabetes before age 40 and started on insulin therapy within 1-year of diagnosis. Probands considered
to have type 1 diabetes by their physician who do not meet this definition will be referred to the TrialNet Eligibility Committee.

3.3.2 Exclusion Criteria

1 Does not satisfy the above inclusion criteria.

2 Has severe active disease, e.g. chronic active hepatitis, severe cardiac, pulmonary, renal,

hepatic, immune deficiency and/or disease that is likely to limit life expectancy or lead to

therapies such as immunosuppression during the time of the study.

Prior participation in a clinical trial for secondary prevention of TLDM.

History of treatment with insulin or oral hypoglycemic agent.

History of therapy with immunosuppressive drugs or non-physiologic glucocorticoids within

the past two years for a period of more than three months.

6 Ongoing use of medications known to influence glucose tolerance, i.e. sulfonylureas, growth
hormone, metformin, anticonvulsants, thiazide or potassium depleting diuretics, beta
adrenergic blockers, niacin. Subjects on such medications should be changed to a suitable
alternative, if available, and will become eligible one month after medication is discontinued.

o1 b w

7 Pregnant or intends to become pregnant while on study or lactating.
8 Deemed unlikely or unable to comply with the protocol.
9 OGTT that reveals abnormal glucose tolerance unless two subsequent consecutive OGTT have

normal glucose tolerance. Abnormal glucose tolerance is defined as:
e fasting plasma glucose > 110 mg/dL (6.1 mmol/l), AND/OR
e 2 hour plasma glucose > 140 mg/dL (7.8 mmol/l) AND/OR
e 30, 60, or 90 minute plasma glucose >200 mg/dL (11.1 mmol/Il)
10 Subject has HLA DQA1*0102, DQB1*0602 haplotype.

3.4 Description of Treatment Groups

Subjects will be randomized to receive either oral insulin (7.5 mg of recombinant human
insulin crystals) or placebo daily.

3.5 Treatment Assignment and Double Masking
After participants sign the consent form, complete the screening visit(s), meet all of the

inclusion criteria and none of the exclusion criteria, and complete the baseline procedures
participants will be randomized to receive either oral insulin or placebo.
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Participants will be randomized in equal allocations to each group. The randomization method
will be stratified by the major TrialNet study site. This approach ensures that study site will
not be a potential confounder.

This treatment assignment will be double masked. Outcome assessments will be conducted
without knowledge of treatment assignment.

3.6 Study Assessments

The intervention protocol will be conducted at Centers and approved Affiliates with a General Clinical
Research Center (GCRC) or equivalent facility. During the course of the study, participants will
frequently undergo assessments of their insulin production, immunologic status, and overall health
and well-being (see Figure 3, Schedule of Assessments). All blood and serum samples for outcome
determinations will be sent to the TrialNet Core Laboratories for analysis.

The primary outcome is the development of clinical TLDM. Therefore, subjects will be followed until
their development of T1DM or the conclusion of the study.

During the course of the study, samples will be drawn for storage at the National Institute for Diabetes
and Digestive and Kidney Disease (NIDDK) Repository and at TrialNet Sites for future analysis.
These samples will be collected only with the subject’s permission. Subjects who decline consent for
these sample collections will still be eligible to participate in this study (see Section 10.4).

3.7 Quality Assurance

During the study, duplicate collections of blood samples for assays will be obtained in a small sample
of subjects for the purpose of external quality surveillance of the performance of the central
laboratories.

3.8 Study Timeline

A fixed target sample size has not been specified and the date on which the study will terminate has
not been fixed in advance. Rather, the study is designed as a maximum information trial in which
subjects are recruited and followed until the required amount of statistical information is achieved that
provides 85% power to detect a 40% risk reduction using a one-sided logrank test at the 0.05 level.
The required information number is | = Do*Dc/(Do + Dc) = 27.6; where Do, Dc are the observed
numbers developing diabetes in the oral insulin and control groups, respectively. Thus, the exact total
sample size and study duration are unknown.

However, projections as to the expected total sample size and end date can be conducted based on
assumed values of the rate of enrollment, the control group hazard rate and the rate of losses-to-
follow-up. As the study progresses, these projections can be updated based on interim estimates of
these parameters.

The TrialNet Natural History Study is projected to screen 20,000 or more subjects each year to

identify subjects who may be eligible for this prevention study. Preliminary estimates show that this
will yield between 50 and 60 subjects annually who will meet these eligibility criteria for the primary
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study stratum, and who will consent for the trial. Further, from supplemental analyses of the DPT-1, it
is projected that subjects in the primary analysis stratum will have a 50% 5 year risk (cumulative
incidence) of diabetes. If 50 subjects are entered each year over 6 years (N = 300 total), using the
expressions in Lachin and Foulkes (15), with allowance for some losses to follow-up, it is projected
that a total study duration of 7.6 years would be required to achieve | = 27.6. If 60 subjects are entered
each year over 5.5 years (N = 330), a total study duration of 6.8 years would be required. A total of Dt
= 115 subjects are expected to have developed diabetes by study end.

4 SUBJECT MANAGEMENT
4.1 Screening Visit and Eligibility Assessment

Subjects potentially eligible for the Oral Insulin Trial will be identified through the TrialNet Natural
History Study. They will be notified of their eligibility by TrialNet Investigators at an Affiliate clinical
site or the associated Clinical Center.

The initial testing for mIAA and other autoantibodies will be done as part of Natural History
screening. Those individuals who are mIAA positive will then be eligible for additional tests as part
of the Natural History Monitoring visit. Those with normal glucose tolerance will be eligible for
enrollment into either the Primary or one of the Secondary Analysis Strata of the Oral Insulin Trial
depending on their test results from both the Natural History and Oral Insulin Trial assessments.

Figure 4 summarizes the flow of subjects from the Natural History Study into the Oral Insulin initial
visit and randomization.

4.2 Natural History Monitoring Visit

As described in the TrialNet Natural History Study Protocol, mIAA positive individuals will undergo
a Monitoring visit consisting of oral glucose tolerance testing, confirmation of autoantibody status,
and HLA evaluation. At this visit, the Oral Insulin Trial will be described to the potential participant,
initiating the process of informed consent for the Oral Insulin Trial. The subject will have up to 7
weeks from the time of the OGTT until randomization.

4.3 Oral Insulin Initial Visit

The participant will be asked to sig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>