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2. SYNOPSIS

Trial Title Anti-viral action against Type 1 diabetes autoimmunity
Internal ref. no. (or short | GPPAD-05 AVAnT1A

title)

Sponsor Klinikum rechts der Isar of Technical University Munich
Funder Helmsley Charitable Trust

Clinical Phase

Phase IV

Trial Design

Investigator initiated, randomised, controlled, multicentre, multinational,
primary prevention trial

Population/Indication

Infants 3 months of age at enrolment with a high genetic risk (>10%) to de-
velop islet autoantibodies by age 6 years

Sample Size

2252
(1:1 randomisation to vaccine or placebo)

Planned Trial Period

expected FPFV: 04/2024
expected LPFV: 07/2027
expected LPLV: 10/2029

study duration per participant:

minimum from age 4.00 months to age 2.5 years;

maximum from age 3.00 months to age 6.0 years (last visit if recruitment
period exceeds 39 months)

Planned Recruitment
Period

39 Months

Inclusion Criteria

1. Ages between 3.00 and 4.00 months at the time of enrollment.

2. A high genetic risk (>10%) to develop islet autoantibodies by age 6 years
as determined by a HLA DR/DQ genotype, polygenic risk score and first-
degree family history of type 1 diabetes status.

3. Written informed consent signed by the custodial parent(s).

Exclusion Criteria

=

Previous hypersensitivity to the excipients of the vaccine.

2. Any medical condition, concomitant disease or treatment that may in-
terfere with the assessments or may jeopardize the participant’s safe
participation in the study. These include immune deficiencies, and con-
ditions or treatments that lead to immune suppression.

3. Likely poor compliance due to expected change in residency.

4. Diagnosis of diabetes prior to recruitment or randomisation

5. Current use of any other investigational drug

Primary Objectives

To determine whether vaccination of children with elevated genetic risk for
type 1 diabetes against COVID-19 from 6 months of age reduces the cumu-
lative incidence of islet autoantibodies or type 1 diabetes in childhood.

Primary Outcome for
vaccination trial

The primary efficacy outcome is the elapsed time from random treatment
assighment to the development of persistent confirmed islet autoantibodies
or type 1 diabetes.

Secondary Objectives

1. To determine whether vaccination against COVID-19 similarly reduces
the cumulative incidence of multiple islet autoantibodies in childhood.

2. To determine whether vaccination against COVID-19 similarly reduces
the cumulative incidence of type 1 diabetes in childhood.
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3. To determine whether vaccination against COVID-19 similarly reduces
the cumulative incidence of celiac disease-associated transglutaminase
autoantibodies in childhood.

Secondary Outcomes

Secondary outcomes are the elapsed time from random treatment assign-
ment to the development of persistent confirmed multiple islet autoantibod-
ies; the development of type 1 diabetes; the development of persistent con-
firmed transglutaminase autoantibodies.

Exploratory Objectives
(outside of this clinical
trial)

Vaccine intervention:

To determine whether COVID-19 vaccination influences the frequency and
features of islet autoreactive T cells.

To determine the effects of COVID-19 vaccination on glucose metabolism
and pancreatic function.

To describe how immune parameters alter in response to COVID-19 vac-
cination.

Ancillary Infection surveillance:

To determine whether COVID-19 infection and/or the severity of infection is
associated with the development of islet autoimmunity.

To determine whether maternally acquired SARS-CoV-2 or other anti-viral
antibodies reduce islet autoantibody risk.

To determine the rate of specific viral infections (SARS CoV-2, Enteroviruses,
Rotavirus, Human Coronaviruses-NL63, -229E, -OC43, and -HUK1, influenza
A, Rhinovirus, Adenovirus, Bocavirus, Norovirus, Astrovirus) over the first 2
years of life over the study period.

To determine whether there is a temporal association between specific viral
infections (Enteroviruses, Rotavirus, Human Coronaviruses-NL63, -229E, -
0C43, and -HUK1, influenza A, Rhinovirus, Adenovirus, Bocavirus, Norovirus,
Astrovirus) and the development of islet autoimmunity.

Ancillary Immune surveillance

To describe how immune parameters alter in response to perturbations such
as infection and vaccination.

To determine whether the development of islet autoantibodies is associated
with immune parameters and T cell response profile to islet autoantigens.
To determine whether COVID-19 and other selected viral infections are as-
sociated with specific profiles of islet autoimmunity.

To determine whether COVID-19 vaccination is associated with specific pro-
files of islet autoimmunity.

Ancillary Metabolic and General Analyses

To determine whether COVID-19 infection and other viral infections are as-
sociated with blood glucose levels and beta cell function in children.

To identify metabolic and transcriptomic correlates of immunological
changes, autoimmunity, COVID-19 and other virus infection and vaccination
in children.

Intervention
IMP
Active ingredient

Comirnaty® 3 pug Omicron XBB.1.5 or future new variant developments re-
placing current Comirnaty vaccines for children

Suspension for injection, for intramuscular use

Manufacturer: BioNTech /Pfizer

Dosing: three doses

1°t dose at age 6.0 to 7.0 months

2" dose at least 3 weeks through to 6 weeks after 1% dose

3 dose at least 8 weeks after 2" dose (around age 8.5 to 11 months)

Comparator

0.9 % Sodium Chloride Solution (saline) for injection
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Reference Placebo
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ABBREVIATIONS

AE Adverse Event

AR Adverse Reaction

CRF Case Report Form

DSMB Data Safety Monitoring Board

DSUR Development Safety Update Report

FPFV First Patient First Visit

FU Follow-Up

GCP Good Clinical Practice

GPPAD The Global Platform for the Prevention of Autoimmune Diabetes
ICH International Conference on Harmonisation
ICU Intensive Care Unit

IMP Investigational Medicinal Product

LPFV Last Patient First Visit

LPLV Last Patient Last Visit

Pl Principal Investigator

OGTT Oral Glucose Tolerance Test

SAE Serious Adverse Event

SAP Statistical Analysis Plan

SAR Serious Adverse Reaction

SMPC Summary of Medicinal Product Characteristics
SOP Standard Operating Procedure

SUSAR Suspected Unexpected Serious Adverse Reactions
T1D Type 1 Diabetes
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4, BACKGROUND AND RATIONALE

4.1. Type 1 Diabetes

Type 1 diabetes is an immune-mediated disease in which the insulin-producing beta cells are destroyed,
resulting in life-long dependence on exogenous insulin [1, 2]. It is a chronic and potentially disabling dis-
ease that represents a major public health and clinical concern. The number of patients diagnosed with
type 1 diabetes each year is increasing and is approaching an epidemic level in some countries that track
this information [3, 4].

Multiple factors such as genetic predisposition [5] and environmental factors [6] have been shown to be
involved in the pathogenesis of type 1 diabetes and to influence the risk of developing the disease. In
particular, an association between viral infections and type 1 diabetes development has been shown in
epidemiological, clinical, and pathological studies in humans [7-10].

The immune-mediated destruction of the pancreatic islet beta cells is clinically silent and can be identified
by circulating autoantibodies to islet antigens (GADA [11], IA-2A [12, 13], IAA [14] and ZnT8A [15]). The
presence of autoantibodies can be used to diagnose type 1 diabetes and to differentiate it from the more
common form of diabetes, type 2 diabetes. Compared to individuals with type 2 diabetes, (where individ-
uals retain endogenous insulin production that is inadequate to maintain normal glucose and lipid metab-
olism), patients with type 1 diabetes have a more severe metabolic impairment and a more complete loss
of insulin production [16]. At the time of diagnosis, many individuals, and children in particular, suffer
significant morbidity, frequently requiring ICU admission. Continuous exogenous insulin therapy is needed
to prevent ketoacidosis and other catabolic effects of insulin deficiency, to promote anabolism and to
maintain life. The Diabetes Control and Complications study (DCCT) showed that the long-term complica-
tions could be reduced with near normal control of glucose levels but at the cost of an increased frequency
of severe hypoglycaemia [17]. While there have been significant improvements in insulin analogues and
insulin delivery systems, such as continuous subcutaneous insulin infusions with insulin pumps, normal
glucose control, particularly in children, is rarely achieved. Therefore, individuals with type 1 diabetes re-
main at risk for chronic secondary end-organ complications including visual impairment and blindness,
renal failure, vascular disease and limb amputation, peripheral neuropathy, and stroke [18]. They are also
at high risk for acute complications such as severe hypoglycaemia, recurrent ketoacidosis, and others [18].
Prevention of type 1 diabetes would clearly represent a significant advancement.

4.2. Natural History of Type 1 Diabetes

Type 1 diabetes results from an immune-mediated destruction of the pancreatic islet beta cells resulting
in insulin deficiency. This process is clinically silent and can be identified by the appearance of circulating
autoantibodies to islet antigens (GADA, 1A-2A, IAA and ZnT8A). Almost all children who develop the stage
of multiple islet autoantibodies progress to clinical diabetes [19] (Figure 1). The earlier the process of islet
autoimmunity is initiated, the more rapid is the progression to type 1 diabetes.

Islet autoantibody seroconversion has a clear peak incidence period between age 9 months and 3 years
demonstrated in German [20], Finnish [21], and TEDDY studies [22] (Figure 2). In an analysis of over 13,000
prospectively followed children, 80% of the children who developed type 1 diabetes before the age of 20
years already developed islet autoantibodies before the age of 5 years [19]. Therefore, therapy given as a
primary prevention strategy must be started early in life.
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Figure 2: The incidence of islet autoantibodies peaks in early childhood in children including general population at genetic risk for
T1D (left) (22) and with a first-degree relative with T1D (right) (20)

Data from the Primary Oral Insulin Trial (POInT) suggest that pancreatic islet function undergoes
substantial changes during the first years of life which may be responsible for an increased susceptibility
of beta cells to autoimmunity during this period [23, 24]. Notably, blood glucose concentration declines
during the first year of life to a nadir at 1-1.5 years of age and increases after this age. This not only coin-
cides with the peak incidence of islet autoimmunity but also follows the adiposity peak typically seen at
8-9 months of age, suggesting growth pressure on islets during the susceptible period. Thus, it is reason-
able to propose that age 1 year may be a period of islet cell activity, increased beta cell stress and greater
vulnerability to insults. Also, respiratory infections are most frequent during the first 2 years of life [25, 26,
27]. It is thought that while some viruses directly infect beta cells by entering through receptors, such as
the coxsackie- and adenovirus receptors (CXADRs), others may indirectly induce beta cell damage and im-
mune activation via systemic inflammation.

4.3. Identification of children at increased risk for islet autoimmunity and type 1 diabetes

Type 1 diabetes has a multifactorial aetiology, which is determined by genetic and environmental factors
[28]. Risk in a European population is around 0.4%. A first-degree family history of type 1 diabetes is asso-
ciated with a 5% risk for type 1 diabetes [29]. There are also at least 50 known regions of the genome
where genetic variation is associated with type 1 diabetes risk [30].The most important of these is in the
HLA DR-DQ region of chromosome 6. Certain HLA DR-DQ genotypes confer markedly elevated risk for type
1 diabetes. Notably, infants who have the HLA DR3/DR4-DQS8 or the DR4-DQ8/DR4-DQS8 genotype have a
risk of around 5% [31, 32]. Children with type 1 diabetes susceptible genotypes also have a marked risk for
autoimmunity found in celiac disease as shown in the TEDDY study [33].

Combination of HLA risk genotypes with multiple single nucleotide polymorphisms (SNPs) at type 1 diabe-
tes susceptibility regions has led to polygenic risk scores that identify children with greater than 10% risk
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to develop multiple islet autoantibodies by age 6 years in the TEDDY cohort [34, 35]. This score together
with the selection of infants who have a first-degree relative with type 1 diabetes and have at least one
HLA DR4-DQ8 haplotype and no protective HLA DR and DQB1 alleles has been implemented as eligibility
criteria in in primary prevention trials [36]. We have recently made further attempts to refine the score
and to define sex-specific polygenic risk scores. New sex-specific scores based on a total of 47 SNPs im-
prove screening efficiency yielding both a higher frequency of high-risk children identified by the thresh-
olds and a risk increase in those identified. This is achieved using sex-specific score thresholds correspond-
ing to the 98.75" centile of general population children without a first-degree type 1 diabetes family his-
tory, These scores identify 1.25% of such children and 23.1% of children with stage 1, 2 or 3 type 1 diabetes
(Odds Ratio, 23.8). In comparison, previous thresholds and scores identified less than 20% of cases with
an odds ratio of 22.6. The new sex-specific scores will be used in GPPAD-05.

4.4. Viral infections and type 1 diabetes risk and rationale for using COVID-19 vaccination
Previous epidemiological and genetic data have associated viral infections with type 1 diabetes. Infections
in the first year of life increase the risk of islet autoimmunity and type 1 diabetes [26, 27, 37]. A large study
of claims data showed that children with two or more infections by 6 months of age were more than twice
as likely to develop type 1 diabetes by 8 years of age [10]. Furthermore, it was reported that children who
develop islet autoimmunity experience their first viral infection earlier than children who do not develop
islet autoimmunity or type 1 diabetes [37]. An increased frequency of viral infections in the time window
before the first appearance of islet autoantibodies was also reported [26, 27]. These data suggest that
early childhood infections and infections shortly before the onset of autoimmunity may promote autore-
activity towards islet cells. Furthermore, multiple virus response genes have been linked to the risk of
developing islet autoimmunity [38].

Repeated attempts have been made to identify which viruses are responsible for the increased risk of
autoimmunity and diabetes. Possible candidates are enteroviruses, particularly coxsackie B virus. Evidence
supporting this include an increased prevalence of coxsackie B virus infection prior to islet autoimmunity
[39], the expression of CXADR on beta cells that provides an entry point for coxsackie B virus [40], and the
presence of coxsackie B virus antigen in pancreases from people with islet autoantibodies or type 1 diabe-
tes [41, 42]. A large sequencing study of stool samples from more than 700 children suggested that pro-
longed shedding of enterovirus B may be involved in the development of islet autoimmunity [43]. How-
ever, only 11.8% of children with islet autoantibodies (vs 6.5% of children without islet autoantibodies)
exhibited prolonged shedding of enterovirus B, suggesting that it may be one of many aetiological causes
of islet autoimmunity. Rotavirus and cytomegalovirus have also been implicated in islet autoimmunity [44—
46], and a decrease in type 1 diabetes incidence was observed after the introduction of rotavirus vaccina-
tion in some, but not all studies [47-50]. Taken together, the available data corroborate the notion that
viruses, especially those capable of infecting islet cells in young children, contribute to the development
of islet autoimmunity in childhood.

Recent studies have also suggested a contribution of the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) to the development of type 1 diabetes. In addition to reports of cases with type 1 diabetes
that occurred after COVID-19 [51], an increased incidence rate of childhood diabetes since the start of the
pandemic has been observed in most [52—-53] but not all studies [54], together with increased severity of
disease measured by diabetic ketoacidosis [53—-57]. Like other viruses associated with type 1 diabetes, the
SARS-CoV-2 virus can enter and infect islet beta cells [58—60]. Therefore, it is plausible that COVID-19 may
also increase the susceptibility for islet autoimmunity, which has potentially important implications for
future type 1 diabetes incidence. In a study of over 1.1 million statutorily insured children born between
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2010 and 2018 in Bavaria, Germany, a temporal association between COVID-19 and the development of
type 1 diabetes was observed [61]. A 50% increase in the incidence rate of type 1 diabetes was observed
in 2020-2021 as compared to 2018-2019. Importantly, the likelihood of developing type 1 diabetes in 2020
to 2021 was increased by over 50% in children who had a diagnosis of COVID-19 as compared to children
without a COVID-19 diagnosis. The increase in type 1 diabetes incidence occurred in the same quarter as
the COVID-19 diagnosis and also in later quarters. These data show an association between a COVID-19
diagnosis and the development of type 1 diabetes that may be mediated by an acceleration of disease
progression (Figure 3).
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Figure 3. Incidence Rates for Type 1 Diabetes in Children With and Without a COVID-19 Diagnosis

A, Incidence rate of type 1 diabetes before the pandemic (2018-2019) and during the pandemic (2020-2021) for 1 181 096 children
with medical insurance claims data. B, For children in the pandemic period, the incidence rate of type 1 diabetes is shown from
January 2020 to December 2021 in the absence of a preceding or concurrent COVID-19 diagnosis (light blue bar), during the quarter
with the COVID-19 diagnosis (dark blue bar), and for the 2 quarters (6 calendar months) and subsequent quarters (6 to 15 calendar
months) after the COVID-19 diagnosis quarter (blue bars). The number of cases of type 1 diabetes and the person-years of follow-
up per group are indicated. Error bars indicate 95% binomial Cls of the respective incidence rate estimate.

A recent study found an association between COVID-19 and the development of islet autoantibodies [62].
By investigating a cohort of prospectively followed children from the POINnT study (ClinicalTrials.gov num-
ber NCT03364868) the timing of COVID-19 in relation to the appearance of islet autoantibodies was exam-
ined [62]. The POINT study recruited 1050 babies with a genetically defined risk of at least 10% for devel-
oping multiple islet autoantibodies from 2018 to 2021 [63]. The genetic selection represents around 1% of
all babies born and captures up to 25% of those who will develop type 1 diabetes during childhood [64].
The enrolled children are followed from four to seven months of age with blood samples collected longi-
tudinally every 2 to 6 months for the detection of islet autoantibodies.

SARS-CoV-2 antibodies developed in 170 children at a median age of 1.5 years (range 0.5-2.1 years) from
the first positive sample in July 2020 until June 2022. None of the children had received COVID-19 vaccina-
tion. The adjusted hazards ratio for developing islet autoantibodies when children were SARS-CoV-2 anti-
body positive was 3.5 (95% Cl 1.6—7.7; P=.002). The incidence rate of islet autoantibodies was 3.5 (2.2-5.1)
in children without SARS-CoV-2 antibodies and 7.8 (5.3-19.0) in children with SARS-CoV-2 antibodies
(P=.02). The risk for developing islet autoantibodies in the SARS-CoV-2 antibody positive children was in-
creased in children infected prior to age 18 months (HR 5.3, 95% Cl, 1.5-18.3; P=.009, Figure 4) and islet
autoantibody incidence rate when children were SARS-CoV-2 antibody-positive was highest at age 12 to
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16 months (36.5), which was 10-fold higher than the incidence rate in the children who were not infected
by this age (P<.001).
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Figure 4. A. Incidence rate of islet autoantibodies from July 2020 in 735 children for the time until their last SARS-CoV-2 antibody-
negative sample (open bar, 27 islet autoantibody positive cases) and for 165 SARS-CoV-2 antibody-positive children (red bar, 12
islet autoantibody positive children, left). For the 165 SARS-CoV-2 antibody positive children, the incidence rates are also shown
from the last SARS-CoV-2 antibody negative sample to the SARS-CoV-2 antibody positive sample (red, same visit, 6 islet autoanti-
body positive cases), and from the SARS-CoV-2 positive sample to the next study visit (red, next visit, 6 islet autoantibody positive
cases). B. Univariable Cox proportional hazards model performed on 165 SARS-CoV-2 antibody positive children who were islet
autoantibody negative at the time of SARS-CoV-2 antibody seroconversion. Each covariate was binary with the risk category indi-
cated.

These data show a temporal association between COVID-19 and the development of islet autoantibodies
in children genetically at risk for type 1 diabetes, particularly when infection occurred at young age. In
particular, COVID-19 infection before 18 months of age increased the risk of islet autoantibodies more
than 5-fold. COVID-19 infections in teenagers were not associated with an increased risk to develop islet
autoantibodies, consistent with the notion that infections earlier in life are critical [65]. These findings
differ from those reported in cross-sectional screening of more than 50,000 youths in Colorado (USA) and
Bavaria (Germany), which found no association between COVID-19 and islet autoimmunity [66, 67]. It
should be noted, however, that the cross-sectional design in that study did not allow the researchers to
determine whether the autoantibodies developed before or after COVID-19 and because of the age of
those screened (from 1 to 17 years) it is likely that the majority of islet autoantibody positive cases oc-
curred prior to the pandemic.

To help validate the findings from the POInT study, SARS-CoV-2 antibodies were examined in children par-
ticipating in the SINT1A study. These children are also at increased genetic risk and are followed for the
development of islet autoantibodies with study visits at age 6 months, 12 months and yearly thereafter.
Enrolment into SINT1A commenced in 2021. COVID-19 was assessed by family reporting or SARS-CoV-2
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antibodies in 453 children. After adjusting for maternally derived antibodies, COVID-19 was observed in
300 of the children with a cumulative infection incidence of 87% by age 2 years. This far, 11 children have
developed islet autoantibodies. The risk for developing islet autoantibodies at the same or subsequent
visit in the children with SARS-CoV-2 antibodies was 4.5% as compared to 0.7% in children who were SARS-
CoV-2 antibody negative (P = .09). The incidence rate of islet autoantibodies when SARS-CoV-2 antibody
positive was 11 per 100 person-years. These preliminary findings corroborate those reported in the POInT
study.

4.5. Celiac disease-associated transglutaminase autoantibodies

Children with increased risk for islet autoimmunity and type 1 diabetes also have an increased risk of de-
veloping celiac disease-associated transglutaminase autoantibodies [68, 69]. There is no clear evidence
that COVID-19 infection leads to an increase in celiac disease incidence, though more research on this topic
with longer-term follow-up is necessary to make this assessment [70]. Viral infections have been reported
to trigger increased immune reaction to dietary antigens. Development of celiac disease has been associ-
ated with viral gastrointestinal infections [71], and early reports of COVID-19 included significant ab-
dominal symptoms such as vomiting and diarrhea. Similar to islet beta cells, intestinal enterocytes express
the ACE2 receptor, and a theoretical risk of an increased incidence of celiac disease as a consequence of
COVID-19 has been hypothesized.

4.6. COVID-19 vaccination in young children

The safety and efficacy of vaccines against coronavirus disease 2019 (COVID-19) have been demonstrated
in young children [72, 73], and consequently the vaccines have been broadly approved by EMA and FDA
for children from age 6 months and older. In the study using the BNT162b2 vaccine (Pfizer-BIONTECH),
1178 children 6 months to less than 2 years of age received 3 doses of 3ug. BNT162b2 reactogenicity
events were mostly mild to moderate, with no grade 4 events. Low, similar incidences of fever were re-
ported after receipt of BNT162b2 (7% among children 6 months to <2 years of age and 5% among those 2
to 4 years of age) and placebo (6 to 7% among children 6 months to <2 years of age and 4 to 5% among
those 2 to 4 years of age). The observed overall vaccine efficacy against symptomatic COVID-19 in children
6 months to 4 years of age was 73.2% (95% confidence interval, 43.8 to 87.6) from 7 days after dose 3 (on
the basis of 34 cases). It was concluded, that a three-dose primary series of 3-ug BNT162b2 was safe,
immunogenic, and efficacious in children from 6 months of age. (ClinicalTrials.gov number, NCT04816643.)
In the study using mRNA-1273 (Moderna), 1762 children 6 to 23 months of age were randomly assigned
to receive two 25-ug injections of mRNA-1273, and 593 children 6 to 23 months of age were randomly
assigned to receive placebo. Adverse events were mainly low-grade and transient, and no new safety con-
cerns were identified. At day 57, neutralizing antibody geometric mean concentrations were 1781 (95%
Cl, 1616 to 1962) among 6-to-23-month-olds, as compared with 1391 (95% Cl, 1263 to 1531) among young
adults, who had received 100-pg injections of mMRNA-1273, findings that met the noninferiority criteria for
immune responses for both age cohorts. The estimated vaccine efficacy against COVID-19 was 50.6% (95%
Cl, 21.4 to 68.6) among 6-to-23-month-olds, at a time when B.1.1.529 (omicron) was the predominant
circulating variant (ClinicalTrials.gov number, NCT04796896).

Comirnaty COVID-19 vaccine for children from 6 months of age:

Comirnaty® 3 ug Omicron XBB.1.5 and Comirnaty® 3 ug are approved in GPPAD-participating countries
from 6 months of age. For primary vaccination it is given in three doses of 3 pg each; the first two doses
are given three to six weeks apart, followed by a third dose given at least 8 weeks after the second dose.
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For children within these age groups, the vaccine is given as injections in the muscles of the upper arm or
the thigh. The most common side effects in children aged from 6 months to 4 or 5 years were compara-
ble to those seen in older age groups. Irritability, sleepiness, loss of appetite, rash and tenderness at the
injection site were also common side effects in children aged 6 to 23 months. These effects were usually
mild or moderate and improved within a few days of vaccination. A recent study performed in Germany
showed that the symptoms reported after BNT162b2 administration were comparable overall to those
for on-label non—SARS-CoV-2 vaccines in a cohort of children younger than 5 years [74]. Although there
are fewer studies in young children, data from adults suggest that these vaccines do not offer long-term
high levels of protection against infection.

5. OBJECTIVES, ENDPOINTS AND HYPOTHESIS

5.1. OBJECTIVES

5.1.1. Primary objective

To determine whether vaccination of children with elevated genetic risk for type 1 diabetes against COVID-
19 from age 6 months reduces the cumulative incidence of islet autoantibodies or type 1 diabetes in child-
hood.

5.1.2. Secondary objectives
1. To determine whether vaccination against COVID-19 similarly reduces the cumulative incidence of
multiple islet autoantibodies in childhood.
2. Todetermine whether vaccination against COVID-19 similarly reduces the cumulative incidence of
type 1 diabetes in childhood.
3. Todetermine whether vaccination against COVID-19 similarly reduces the cumulative incidence of
celiac disease-associated transglutaminase autoantibodies in childhood.

5.1.3. Exploratory objectives (Analyses outside of this clinical trial)

Exploratory objectives will be analysed outside of the clinical trial. They will be assessed in subgroups of
participants and measurements may be performed and analysed also after completion of the trial.
Vaccine intervention:

To determine whether COVID-19 vaccination influences the frequency and features of islet autoreactive T
cells.

To determine the effects of COVID-19 vaccination on glucose metabolism and pancreatic function.

To describe how immune parameters alter in response to COVID-19 vaccination.

Ancillary Infection surveillance:

To determine whether COVID-19 infection and/or the severity of infection are associated with the devel-
opment of islet autoimmunity.

To determine whether maternally acquired SARS-CoV-2 or other anti-viral antibodies reduce islet autoan-
tibody risk.

To determine the rate of specific viral infections (SARS CoV-2, Enteroviruses, Rotavirus, Human Corona-
viruses-NL63, -229E, -0C43, and -HUK1, influenza A, Rhinovirus, Adenovirus, Bocavirus, Norovirus, Astro-
virus) over the first 2 years of life over the study period.

To determine whether there is a temporal association of specific viral infections (Enteroviruses, Rotavirus,
Human Coronaviruses-NL63, -229E, -OC43, and -HUK1, influenza A, Rhinovirus, Adenovirus, Bocavirus, No-
rovirus, Astrovirus) with the development of islet autoimmunity.
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Ancillary Immune surveillance:

To describe how immune parameters alter in response to perturbations such as infection and vaccination.
To determine whether the development of islet autoantibodies is associated with immune parameters and
T cell response profile to islet autoantigens.

To determine whether COVID-19 and other selected viral infections are associated with specific profiles of
islet autoimmunity.

To determine whether COVID-19 vaccination is associated with specific profiles of islet autoimmunity.
Ancillary Metabolic and General Analyses:

To determine whether COVID-19 and other viral infections are associated with blood glucose levels and

beta cell function in children.
To identify metabolic and transcriptomic correlates of immunological changes, autoimmunity, infection
and vaccination in children.

5.2. OUTCOMES

5.2.1.  Primary Efficacy Outcome

The primary efficacy outcome for the vaccination trial is the elapsed time from random treatment assign-
ment to the development of persistent confirmed islet autoantibodies or type 1 diabetes. For subjects who
develop persistent confirmed islet autoantibodies, the elapsed time will be from the random treatment
assignment to the first confirmed autoantibody positive sample used in defining the persistent confirmed
islet autoantibody positive status. A diagnosis of type 1 diabetes is realized by OGTT criteria for diabetes
or clinical criteria for diabetes. If type 1 diabetes develops before a persistency sample for islet autoanti-
bodies is obtained, the presence of confirmed islet autoantibodies followed by type 1 diabetes is also con-
sidered as a primary outcome, and in this case the elapsed time will also be from the random treatment
assignment to the first confirmed autoantibody positive sample used in defining the primary outcome sta-
tus. It is expected that islet autoantibodies will be detected prior to diabetes onset; however, the presence
of type 1 diabetes in the absence of islet autoantibodies is also considered as a primary outcome endpoint,
and in this case, the date of diagnosis is the time of the end point.

5.2.2. Secondary outcomes

Secondary outcomes for the vaccination trial are the elapsed time from random treatment assignment to
the development of persistent confirmed multiple islet autoantibodies;-the development of type 1 diabe-
tes; the development of persistent confirmed transglutaminase autoantibodies. For subjects who develop
persistent confirmed multiple islet autoantibodies the elapsed time will be from the random treatment
assignment to the first confirmed multiple islet autoantibody positive sample used in defining the autoan-
tibody positive status. For subjects who develop persistent confirmed transglutaminase autoantibodies,
the elapsed time will be from the random treatment assignment to the first confirmed autoantibody pos-
itive sample used in defining the autoantibody positive status. The study secondary outcome type 1 dia-
betes is realized by OGTT criteria for diabetes or clinical criteria for diabetes.

5.2.3. Exploratory Measures (outside of this clinical trial)

- Anti-viral antibodies in blood measured by multiplexed anti-viral antibody panel (including SARS CoV-
2, Enteroviruses, Rotavirus, Human Coronaviruses-NL63, -229E, -OC43, and -HUK1, influenza A, Rhi-
novirus, Adenovirus, Bocavirus, Norovirus, Astrovirus)

- Saliva virus gPCR panel (SARS CoV-2, Enterovirus, Human Coronaviruses-NL63, -229E, -OC43, and -
HUK1, influenza A, Rhinovirus, Adenovirus, Bocavirus)
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- Stool virus gPCR panel (Enterovirus, Rotavirus, Adenovirus, Rhinovirus, Norovirus, Astrovirus)
- Islet autoantigen specific T cell response and single cell RNAseq of the responsive cells
- Whole blood multiparameter flow counts

- inflammatory markers

- invitro immune cell response to viral and autoantigens and general stimuli

- Whole blood transcriptomics

- Whole blood DNA methylation

- Single cell multiomics

- Pre-prandial and post-prandial blood glucose

- C-peptide, proinsulin, insulin

- HbAlc

- Serum Metabolomics

- Plasma vitamin D3 concentration

- OGTT in islet autoantibody positive children
- Weight-for-length, BMI

5.3. HYPOTHESES
The primary hypothesis to be tested in this study is that vaccination against COVID-19 is superior to pla-
cebo in preventing development of islet autoantibodies in childhood.

Additional secondary and exploratory (outside of this study) hypotheses include:
- COVID-19 vaccination prevents the development of celiac disease-associated transglutaminase au-

toantibodies in childhood.
- Infections with specific viruses influence the risk for beta cell autoimmunity.
- Infection influences immune trajectories in early childhood.

5.3.1.  Criteria for persistent confirmed islet autoantibodies
Criteria are based on the measurement of islet autoantibodies against insulin (IAA), GAD65 (GADA), IA-2
(IA-2A), and ZnT8 (ZnT8A) tested in the GPPAD central autoantibody laboratory.

e Confirmed IAA is defined as sample positive for IAA in both a screening and confirmatory assay
that has a different format to the screening assay.
e Confirmed GADA is defined as sample positive for GADA in both a screening and confirmatory
assay that has a different format to the screening assay.
e Confirmed IA-2A is defined as sample positive for IA-2A in both a screening and confirmatory assay
that has a different format to the screening assay.
e Confirmed ZnT8A is defined as sample positive for ZnT8RA or ZnT8WA in both a screening and
confirmatory assay that has a different format to the screening assay.
The status persistent confirmed islet autoantibody-positive is defined as confirmed IAA, confirmed GADA,
confirmed IA-2A, or confirmed ZnT8A in two consecutive samples. Persistence of at least one confirmed
islet autoantibody until the last follow-up sample is required for an outcome of persistent confirmed islet
autoantibody. The rate of progression to type 1 diabetes in children in the POINnT trial who develop islet
autoantibodies with these criteria was >10% per year, which is the same as previously reported in children
with persistent confirmed multiple islet autoantibodies [19,75.76].
Islet autoantibodies that are considered maternally derived are NOT positive for the primary outcome.
Maternally derived islet autoantibodies are expected in a minority of infants at baseline and expected to
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be randomly distributed between treatment groups. The presence of maternal islet autoantibodies de-
creases rapidly over the first year of life and is only present after 12 months in a minority of those who
have maternally transferred autoantibodies at birth. Maternally derived autoantibodies are defined as fol-
lows:

In children who are positive for any of the four islet autoantibodies in the first sample taken and where
there is no negative sample prior to this sample, the likelihood they have maternally derived autoantibod-
ies will be considered. The status of the autoantibodies will be classified as maternally derived islet auto-
antibodies if they are positive from their first sample and decline in titre in subsequent samples or become
negative in a subsequent sample taken before age 2.5 years. Maternally derived islet autoantibodies are
not a primary outcome endpoint and are not considered as a positive outcome in the statistical analysis.
The elapsed time from randomisation to primary outcome in children with maternally derived islet auto-
antibodies will be determined as:

e For children who become islet autoantibody negative before age 2.5 years and subsequently de-
velop persistent confirmed islet autoantibodies, the primary outcome is defined as the first con-
firmed islet autoantibody positive sample after the negative sample.

e Children who are positive for an islet autoantibody from the start of sample collection and remain
positive for the same autoantibody until age 2.5 years will be classified as islet autoantibody pos-
itive. They will be outcome positive from the first measurement that shows an increase in antibody
titres.

5.3.2.  Criteria for persistent confirmed multiple islet autoantibodies

Persistent confirmed multiple beta-cell autoantibodies is defined as confirmed IAA, confirmed GADA, con-
firmed IA-2A, or confirmed ZnT8A in two consecutive samples, AND a confirmed second antibody from
these four antibodies in one sample.

5.3.3.  Criteria for persistent confirmed transglutaminase autoantibodies

Criteria are based on the measurement of transglutaminase autoantibodies in the GPPAD central autoan-
tibody laboratory and in a second laboratory. Confirmed transglutaminase autoantibodies is defined as
sample positive for transglutaminase autoantibodies in both a screening and confirmatory assay that has
a different format to the screening assay. The status persistent confirmed transglutaminase autoantibod-
ies positive is defined as confirmed transglutaminase autoantibodies in two consecutive samples.

5.3.4.  Criteria for type 1 diabetes onset

Criteria for type 1 diabetes onset are based on criteria defined by the American Diabetes Association (ADA)
[75] which include glucose testing, or HbAlc or the presence of unequivocal hyperglycaemia with acute
metabolic decompensation (diabetic ketoacidosis):

1. Fasting plasma glucose (FPG) 2126 mg/dl (7 mmol/l). Fasting is defined as no caloric intake for at least
8 hours.* OR

2. Two-hour plasma glucose (PG) 2200 mg/dl (11.1 mmol/l) during an OGTT.

The test should be performed using a glucose load containing the equivalent of 1.75g/kg body weight to a
maximum of 75g anhydrous glucose dissolved in water.* OR

3. HbA1c 26.5% (48mmol/mol). The test should be performed in a certified laboratory. * OR

4. In a patient with classic symptoms of hyperglycaemia or hyperglycaemic crisis, a random plasma glucose
> 200 mg/dl (11.1 mmol/l). OR

5. In a patient without classic symptoms of hyperglycaemia, a random plasma glucose = 200 mg/dl (11.1
mmol/I).*
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*In the absence of unequivocal hyperglycaemia, diagnosis requires two or more abnormal test results from
the same sample or at least one in two separate test samples (not the same date).

It is preferred that at least one of the two testing occasions involve an OGTT. Cases diagnosed with diabe-
tes by symptoms and casual glucose = 200mg/dl or by other criteria than the above will be adjudicated by
the Endpoint Committee. Study participation will be terminated if type 1 diabetes is reached.

6. TRIAL DESIGN

The GPPAD-05-AVANT1A Study is a randomised, multicentre, multinational, primary prevention trial for
children at increased risk of type 1 diabetes starting from age 3.00 to 4.00 months. A target of 2,252 chil-
dren will be randomly assigned in a 1:1 design to receive COVID-19 vaccination or placebo from age 6
months. The study will be conducted with the currently approved vaccine Comirnaty® 3 pg Omicron
XBB.1.5. If, during the course of the study, other BIONTECH-COVID-19 variant vaccines replace the current
vaccine and become available for the study, it is intended that these will then be used for newly enrolled
children. 0.9% Sodium Chloride solution for injection (saline) will be used as the placebo in this study.
Injection Syringes containing either the vaccine or placebo will look similar and will be prepared by an
unblinded pharmacist. Further details are described in the IMP Manual.

Potential study subjects will be identified through the GPPAD-02 study or through similar studies testing
for type 1 diabetes risk in infancy. In the GPPAD-02 study, testing for genetic risk of type 1 diabetes is
offered at delivery (cord blood) or together with the regular newborn screening. GPPAD is a network of
collaborating Investigators from European countries. The network was created to allow for a coordinated,
multi-disciplinary approach to prevent type 1 diabetes by early intervention. Study sites in Belgium, Ger-
many, Poland, Sweden, and UK are part of this network.

Visits will be carried out at the study site. Alternative options including home visits, telemedicine, phone
calls, video chats or other ways of communication may also be used as an exception if needed to substitute
or supplement on-site visits and to reduce the burdens of study participation for the child and par-
ents/guardians. Blood draws may also be delegated to a local physician of the child.

The study duration for individual children will depend upon when they are enrolled into the study. The
minimum duration of study participation for individual children will be from age 3.00 to 4.00 months until
age 2.5 years. This will apply to last child enrolled into the study. The first child enrolled into the study will
have a study duration from age 3.00 to 4.00 months until age 6 years. From age 6 months, children will be
randomised to COVID-19 vaccine or placebo. Children will be administered three vaccinations from age 6
to 7 months, 3 to 6 weeks after 1° vaccination and 8 weeks after the 2" vaccination with either Comirnaty
(Comirnaty® 3 ug Omicron XBB.1.5) or Placebo followed by a blinded follow-up (FU) period. The period to
enrol all 2252 subjects is expected to take 39 months. Children for whom consent is withdrawn prior to
randomisation or develop diabetes before randomisation will be replaced.

Study Procedures are summarized in Appendix A. In case of unforeseen circumstances, e.g. lockdowns,
every endeavour will be made to safeguard the study conduct including data collection without compro-
mising the participants’ safety.

An independent Data Safety Monitoring Board (DSMB) will be commissioned to continually assess the con-
duct of study. Periodic review of clinical data will also be conducted by a medical monitor.

7. PARTICIPANT IDENTIFICATION
7.1. Trial Participants
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In the GPPAD-02 study, blood is collected using filter paper cards shortly after birth. Children are tested
for genetic risk of type 1 diabetes based on risk scores derived from SNPs that define HLA DR3, HLA DR4,
HLA DQ8 and HLA DQ7 alleles as well as SNPs from the HLA region, including HLA class Il protective alleles
and non-HLA type 1 diabetes susceptibility genes. Children with a predicted risk of >10% to develop islet
autoimmunity by age 6 years and who fulfil the inclusion criteria as stated below will be asked to partici-
pate in the GPPAD-05 AVANT1A Study.

7.2. Inclusion Criteria

Each potential subject must satisfy all of the following criteria in order to permit enroliment in the study:
1. Age between 3.00 and 4.00 months at the time of enrolment.

2. A high genetic risk (>10%) to develop islet autoantibodies by age 6 years:

a. For children without a first-degree family history of type 1 diabetes, high genetic risk is defined as
a DR3/DR4-DQ8, DR4-DQ8/DR4-DQS8 or DR3/DR4-DQ7 rs6901541 C/T genotype and an elevated
sex-specific genetic risk score that is at the 98.75" centile, in other words identifies around 1.25%
of newborns without a first-degree family history with type 1 diabetes.

b. For children with a first-degree family history of type 1 diabetes, high genetic risk is defined as
having HLA DR4 and DQS8, none of the following protective alleles: DRB1*1501, DQB1*0503,
DRB1*1303, and a sex-specific genetic risk score >50%" centile of the background population. These
represent around 25% of children with a first-degree family history of type 1 diabetes.

3. Written informed consent signed by the custodial parent(s).

7.3. Exclusion Criteria
Any potential subject who meets any of the following criteria will be excluded from participating in the
study:
1. Previous hypersensitivity to the excipients of the vaccine. These include:
((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate) (ALC-0315)
2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide (ALC-0159)
1,2-Distearoyl-sn-glycero-3-phosphocholine (DSPC)
cholesterol
trometamol
trometamol hydrochloride
sucrose
2. Any medical condition, concomitant disease or treatment that may interfere with the assessments or

may jeopardize the participant’s safe participation in the study. These include immune deficiencies,
and conditions or treatments that lead to immune suppression.

3. Likely poor compliance due to expected change in residency.

4. Diagnosis of diabetes prior to recruitment or randomisation.

5. Current use of any other investigational drug.

8. TRIAL PROCEDURES

8.1. Screening and Eligibility Assessment

Prior to enrolment, children with genetic risk for type 1 diabetes will be identified in the GPPAD-02 study.
The screening results of the GPPAD-02 study will be discussed with the custodial parents of these children.
This can be conducted as on-site visit, home visit or remotely (e.g. by phone call or video conference).
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During this discussion, inclusion and exclusion criteria of the GPPAD-05 AVANT1A Study will be assessed
and the opportunity to participate in the study will be discussed.

8.2. Informed Consent

The GPPAD-05 AVANT1A Study will be described to the custodial parent(s) of potential participants by
qualified GPPAD study personnel according to national regulations. The custodial parent(s) will have the
opportunity to read the consent document and to discuss any questions concerning the consent or study
participation. If participation in the study is considered by the family, they may review the informed con-
sent form at home to discuss with family or whomever they trust. The families will be given enough time
to consider whether or not to participate. The custodial parent(s) will then be asked to sign and date an
informed consent form prior to or at the baseline visit. The signature of the custodial parent(s) indicates
that he/she understands the meaning, the potential risks and benefits of study participation.

As statement of the information process and assurance that the custodial parent(s) have understood all
obligations and study procedures, date and signature of the study Investigator (or according to national
regulations other authorized study personnel, if applicable) will also be obtained on the consent form.

A copy of the informed consent form will be handed out to the families. The custodial parent(s) of the
prospective participant will be told that being in the study is voluntary and that the participant may with-
draw from the study at any time, for any reason.

The trial is performed for infants aged 3 to 4 months with treatment administered between age 6 months
to 12 months and follow-up to a maximum age of 6 years. In assessing whether the trial could be conducted
in older children or adults, it was considered that attempts to prevent islet autoimmunity should start prior
to the peak incidence of islet autoimmunity at 1 to 3 years of age. While islet autoimmunity can develop
in older children, the risk for seroconversion is greatly reduced after age 3 years [79], making a primary
prevention trial necessitating a considerably larger number (>5-fold) of participants if performed in older
children. Furthermore, in this specific case, the potential benefits are expected to be greatest for children
before age 2 years (62). As a result, the trial is specifically conducted in young children, and assent for
participation in the trial will not be obtained because it is not possible in this age group.

The informed consent form must be revised whenever any new information becomes available that may
affect participation in the study.

According to the EU regulations, national laws and regulations information regarding data processing and
privacy rights has to be provided and consent must be achieved.

Legal consenting requirements currently vary between countries. In any case, study sites must adhere to
country specific requirements and the requirements of the sponsor.

8.3. Randomisation
Subjects will be randomised in a 1:1 ratio to COVID-19 vaccine or placebo. Enrolment and randomisation
should only occur if the subject meets the inclusion criteria and none of the exclusion criteria and after
written consent has been obtained by the custodial parent(s). Siblings within one household will be ran-
domised to the same intervention arms. Participants for whom consent is withdrawn prior to randomisa-
tion will be replaced.

8.4. Blinding and code-breaking

The participant and the treating physician and the central research team will be blinded for the vaccination
arms of the trial. Injection syringes will not indicate whether the content is Comirnaty or placebo, but
random numbers. They will be prepared by an unblinded pharmacist. A randomisation system will assign
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the appropriate numbers for each participant following a randomisation list. For further details please
refer to the IMP manual.

Although SARS-CoV-2 antibodies will be measured during the study, these will be performed by operators
who are not directly involved in the AVANnT1A study. Results for individual participants will only be made
available to the independent study statistician. These results will be analyzed by the independent study
statistician and a summary presented to the DSMB members. Individual results and summaries will not be
seen by participants of the study or their family members and will not be seen by other study personnel,
including the study sponsor and principal investigator until completion of the study. Therefore, the risk of
unblinding of treatment arms to the participating family or study site through the SARS-CoV-2 antibody
measurements will be negligible.

Emergency unblinding will be available through the randomisation system or emergency envelopes. In
case of temporary unintended unavailability of the system a 24h hotline is available likewise.

Unblinding of treatment assignment is planned to be conducted upon completion and verification of the
study, closure of database and completion of outcome and confounder parameter measurements. It will
occur upon approval of the Sponsor and Protocol Chairs. There are special provisions for the DSMB.

8.5. Baseline Assessments
Visit 1 will occur at the age of 3.00 to 4.00 months.
The clinical assessment at Visit 1 includes the following procedures:
- Review of inclusion-/ exclusion criteria
- Medical history including birth weight
- Physical examination
- Height & body weight measurement
- Capillary blood draw for
o Virus antibodies (see 5.1.3 Exploratory objectives for list of virus antibodies measured in
multiplexed panel)
o Inflammatory protein panel
- Saliva collection for detection by qPCR of SARS-CoV-2 virus and other viruses (see 5.1.3 Exploratory
objectives for list of viruses measured in multiplexed qPCR panel, which will be analysed outside
of this trial).
All families will be instructed to look for symptoms of infection and how to complete the e-diary entries.
All families will receive saliva collection packages for weekly collection as well as instructions for storage
and transport to study site.
All families will receive stool collection packages for monthly collection as well as instructions for storage
and transport to study site.

8.6. Subsequent Visits

Visit 2

Visit 2 will occur at age 6 months (in a window of 6 months + 28 days). Visit 2 may not occur before the
child has reached age 6 months.

The clinical assessment at visit 2 includes the following:
- Review of exclusion criteria
- Physical examination
- Height & body weight measurement
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- Discussion of electronic questionnaires (related to infections & COVID-19)

- Venous Blood draw for

Islet autoantibody test

Virus Antibodies including SARS-COV-2 antibodies*

Inflammatory protein panel

Multiparameter flow

Cell isolation (freezing/RNAseq)

RNA sequencing

Pre-prandial and 30min post-prandial glucose, insulin, C-peptide, proinsulin

O O O O O O O

Metabolomics

Children will be randomised to COVID-19 vaccine or placebo.

The first vaccination will be administered after the clinical assessment and blood draw.

There will be close observation for at least 15 minutes following the administration of the vaccination.

All families will receive saliva collection packages for weekly collection as well as instructions for storage
and transport to study site.

All families will receive stool collection packages for monthly collection as well as instructions for storage
and transport to study site.

* SARS-CoV-2 antibody measurements at this and subsequent visits will be performed by operators who
are not otherwise involved in the AVANnT1A study. The individual participant results will not be reported to
families or AVANT1A study personnel except for the independent study statistician.

Visit 3
Visit 3 will occur 3 to 6 weeks after visit 2 (+4 days).
The clinical assessment at visit 3 includes the following:
- Physical examination
- Height and body weight measurement
- Assessment of AEs and SAEs
- Discussion of electronic questionnaires (related to infections & COVID-19)
- Capillary Blood draw for
o Virus antibodies
o Inflammatory protein panel
o Pre-prandial glucose
The second vaccination will be administered at visit 3. Vaccination will be performed after the clinical as-
sessment and capillary blood draw.
There will be close observation for at least 15 minutes following the administration of the vaccination.
All families will receive saliva collection packages for weekly collection as well as instructions for storage
and transport to study site.
All families will receive stool collection packages for monthly collection as well as instructions for storage
and transport to study site.

Visit 4
Visit 4 will occur 8 weeks (+14 days) after visit 3 at approximately age 8.5 to 11 months.
The clinical assessment at visit 4 includes the following:

- Physical examination

- Height & body weight measurement

- Assessment of AEs and SAEs
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- Discussion of electronic questionnaires (related to infection & COVID-19)
- Venous Blood draw for
o Islet autoantibody test
o Virus antibodies
o Inflammatory protein panel
o Pre-prandial and 30min post-prandial glucose, insulin, C-peptide, proinsulin
The third vaccination will be administered at visit 4. Vaccination will be performed after the clinical assess-
ment and blood draw.
There will be close observation for at least 15 minutes following the administration of the vaccination.
All families will receive saliva collection packages for weekly collection as well as instructions for storage
and transport to study site.
All families will receive stool collection packages for monthly collection as well as instructions for storage
and transport to study site.

Further study visits at the study sites will take place at age 12 months (+/- 14 days), at age 15 months ( (+/-
14 days), at age 18 months (+/- 14 days), at age 21 months (+/- 14 days) , at age 24 months (+/- 14 days),
at age 30 months (+/- 14 days), at age 36 months (+/- 14 days) and then every 12 months (+/- 30 days)
until the end of the study.
The assessment at these visits includes the following procedures:

- Physical examination

- Height & body weight measurement

- Assessment of AEs and SAEs (until 1 month after last vaccination)

- Discussion of electronic questionnaires (related to infections & COVID-19 until age 36 months

- Blood draw* for

Islet autoantibody test (all visits)

o Virus antibodies (all visits)

o Inflammatory protein panel (all visits except visit 8)

o Pre-prandial glucose (until visit 11)

o Post-prandial glucose (only visits 5, 6. 7,9, 10 and 11)

o Pre-prandial and 30min post-prandial insulin, C-peptide, proinsulin (only visits 5, 6, 7, 9,
10 and 11)

o Transglutaminase autoantibody test (only visits 5, 7, 9, 10, 11, 12 and subsequent visits)

o Whole blood multiparameter Flow (only visits 5, 9 and 11)

o Whole blood for cell isolation (Freezing/RNAseq) (only visits 5, 7, 9 and 11)

o Whole blood for RNA sequencing (only visits 5, 7, 9 and 11)

o Fresh cell assays, selected sites (only visits 5,9 and 11)

o DNA for methylation (only visits 5,9 and 11)

o HbAlc (onlyvisits 5,7, 9, 11 and 12+)

o Vitamin D (only visits 6, 9, 11)

o Metabolomics (only visits, 5, 7,9, 11 and 12+)
*Venous at all visits except visit 8 (age 21 months) which can be a capillary blood draw.
- A psychological assessment questionnaire will be given to the parents at visits 5 and 9 (see section
8.7).
Weekly saliva sample collection and monthly stool sample collection will continue until age 24 months.

Protocol Version 2.1, 12.06.2024 Page 28 of 63 Confidential
AVANT1A-Study EU CT No. 2023-507348-35-00



An oral glucose tolerance test with venous blood collection at 0 minutes, 30 minutes, 60 minutes, 90
minutes and 120 minutes will be performed in children who have persistent confirmed islet autoantibodies
from age 3.0 years (visit 11).

8.7. Psychological impact of study participation on families

The psychological effect of study participation will be monitored by a questionnaire at visit 5 and visit 9.
The questionnaire is preferably completed by each of both parents or custodial parent(s). The question-
naire was previously used the GPPAD-03 POInT study [78]. When a parent is identified with high levels of
anxiety and/or distress (PHQ-D/A; diabetes-specific items), a structured concept of psychological care will
be provided [78].

8.8. For participants who develop positive islet autoantibodies
If the participant develops one or more confirmed islet autoantibody, information on persistence of a pos-
itive islet autoantibody status will be obtained at the next study visit. If the participant develops one or
more confirmed islet autoantibodies at age 3.0 years or later, when follow-up visits only occur yearly, the
participant should have a persistency sample drawn within 4-12 weeks. The collection of venous or capil-
lary blood for the persistency sample can be obtained by a local physician and shipped to the study site.
Custodial parent(s) will be informed when a child has developed persistent confirmed islet autoantibodies.
The parents will be asked to participate in an educational program informing about the diagnosis of islet
autoantibody positivity. Contents of the education will be:

e Information what the diagnosis “islet autoantibodies” means

e How to recognize clinical symptoms of type 1 diabetes

e How to self-monitor blood glucose
Home monitoring of blood glucose will be recommended if a child has clinical symptoms of type 1 diabetes,
or any infection or fever; Home monitoring will also be recommended routinely every 2-months if a child
is considered at risk for a rapid progression to diabetes (eg IA-2A positive, very high titers of antibodies, or
impaired blood glucose values). Children who develop persistent confirmed islet autoantibodies will have
oral glucose tolerance tests including assessments of C-peptide from age 3 years at each study visit. They
will remain in the study until they develop clinical type 1 diabetes.

8.9. For participants who developed positive transglutaminase autoantibodies

If the participant develops confirmed transglutaminase autoantibodies, information on the persistence of
a positive transglutaminase autoantibody status will be obtained at the next study visit. If the participant
develops confirmed transglutaminase autoantibodies at age 2 years or later, the participant should have
a persistency sample drawn within 4-12 weeks. The collection of venous or capillary blood for the persis-
tency sample can be obtained by a local physician and shipped to the study site.

Custodial parent(s) will be informed when a child has developed persistent confirmed transglutaminase
autoantibodies. A consultation of the treating physician or specialist for celiac disease will be recom-
mended to them in this case. Children with transglutaminase autoantibodies or celiac disease will remain
in the study.

8.10. Sample Handling
Sample handling for study purposes:

Samples for determination of islet autoantibodies, transglutaminase autoantibodies, and RBD and NP an-
tibodies to SARS-CoV-2, and C-peptide and insulin are shipped to the central laboratory at the Institute of
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Diabetes Research, Helmholtz Munich, Germany. Autoantibody measurements will be performed in real
time. For confirmation of positive transglutaminase autoantibodies, samples will be shipped to a second
central laboratory, Thermo Fisher Scientific, Freiburg, Germany. Samples for glucose, proinsulin, and
HbA1c will be determined centrally at the laboratory at the Universitatsklinikum Leipzig, Institut fir Labor-
atoriumsmedizin, Klinische Chemie und molekulare Diagnostik, Leipzig, Germany.

Saliva and stool sample RNA and DNA will be extracted and sent to the Faculty of Medicine and Health
Technology, Tampere University of Applied Sciences, Finland for virus detection by qPCR. Saliva and stool
samples will be discarded after extraction.

Blood for whole blood multiparametric flow will be collected and frozen at -80°C in medium containing
DMSO following a standard operating procedure and sent to the Guy’s Hospital Campus of King’s College
London for analysis. Blood for the isolation and freezing of peripheral blood mononuclear cells (PBMC) will
be processed locally following a standard operating procedure. The frozen PBMC along with aliquots of
serum and samples for future transcriptomic, DNA methylation, metabolomics, viral antibodies, and in-
flammation markers are first stored locally until shipping to the Helmholtz commissioned biorepository at
IBBL (Integrated BioBank of Luxembourg), Luxembourg Institute of Health for intermediate storage. These
exploratory measurements will be measured centrally and either in batches throughout the study or at
the end of the study after all samples have been obtained. The measurement of virus antibodies (Entero-
viruses, Rotavirus, Human Coronaviruses-NL63, -229E, -OC43, and -HUK1, influenza A, Rhinovirus, Adeno-
virus, Bocavirus, Norovirus, Astrovirus) will be performed at the Faculty of Medicine and Health Technol-
ogy, Tampere University of Applied Sciences, Finland.

Laboratories for assessments of other exploratory outcomes will be selected according to the best perfor-
mance and costsbefore the end of the trial. Samples will be stored for a maximum of 4 years after LPLV for
measurements to be completed. The samples will then be destroyed.

All biomaterial collected in AVAnT1A will be likely be exhausted within the scope of the project. There will
be no additional samples collected for Biobank storage. Nevertheless, separate to the study protocol, fam-
ilies will be asked to donate for research purposes any remaining sample after the specified measurements
have been performed. These samples will be stored at the Helmholtz-commissioned biobank, IBBL.

Biosample collection, measurement, and intermediate storage in AVANT1A*

8.11.
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* All biomatesial collected in AVANTLA will be likely be exhausted within the scope of the project. There will be no additional samgples collected for Biobank storage. However,
families will be ask to sign a separate GPPAD biobank consent to donate any remaining material to the biobank [IBBL). Otherwise all samples and remaining material will be
destroped latest 4 paars after the LPLY

Summary of known and potential risks and benefits
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8.11.1 Benefits

The potential benefit for a participating child would be the prevention of emerging islet autoantibodies
that occur during or after a COVID-19 infection. A benefit would also be a marked delay in the development
of islet autoantibodies, dysglycaemia, or diabetes. Because all participating children, including children
who receive placebo, have a high risk (>10% and almost 20% for children who have a COVID-19 infection)
of developing islet autoantibodies and diabetes, testing blood samples in the study will allow early recog-
nition of an immune response against the beta-cells, close monitoring and regular blood glucose testing.
Children identified as islet autoantibody positive, will be invited to receive education and teaching to learn
about the risk of hyperglycaemia and means to prevent diabetic ketoacidosis. Participation in other studies
that have a positive influence on the course of T1D may be possible, and can be discussed if suitable for
the child. If a participating child develops type 1 diabetes during the study, the disease can be diagnosed
very early, i.e. before the child shows the typical symptoms of severe metabolic dysfunction, and an ap-
propriate therapy could be started immediately. Early diagnosis and therapy of T1D reduces complications
at onset of diabetes [80, 81] and potentially later in life. Furthermore, information about available treat-
ments and intervention studies that include children with new-onset T1D in order to preserve the remain-
ing beta-cells can be given to families. A benefit for the children who are assigned to the COVID-19 vaccine
arm of the trial is a relative protection against COVID-19 infection and the potential consequences of a
COVID-19 infection.

8.11.2 Risks

Comirnaty, BioNTech's mRNA vaccine against COVID-19 used in this study, has been shown to be safe and
effective in infants and is approved for children 6 months of age and older. Treatment with Comirnaty may
cause adverse effects or discomfort. In children aged 6 to 23 months, very common side effects include
irritability, drowsiness, loss of appetite, tenderness or redness at the injection site and fever. Further de-
tails can be found in the SmPC.

Other viral infections such as Coxsackie B virus infection are associated with the development of islet au-
toantibodies. Therefore, an efficacy of COVID-19 vaccination in preventing islet autoimmunity associated
with COVID-19 infection will not prevent the occurrence of islet autoimmunity associated with other eti-
ology. The development of islet autoantibodies or type 1 diabetes may alter the behavior of parents or
guardians to the child and may affect further family planning or might cause psychological stress. Paren-
tal/guardian well-being is monitored via a psychological questionnaire (Appendix D). The development of
islet autoantibodies may also affect insurance options of the participant.

Study-related measures such as blood sampling may be associated with risks or lead to discomfort. The
risks of blood sampling include the occurrence of discomfort and bruising. Discomfort for the child at blood
draws will be minimized by the use of anaesthetic cream at the puncture site. It is very rare for infections,
blood clots or bleeding to occur in the punctured vein and, in extremely rare cases, nerve damage. It is
possible that blood may also have to be taken from the head (in the case of difficult vein conditions). This
is not more painful or associated with greater risks than taking blood from a vein in the arm or hand.

The study involves a large number of procedures, especially up to age 2 years. These include frequent
study visits and blood draws, up to weekly collection of saliva samples, monthly collection of stool sample
and responding to questions fortnightly. This is considerably more than what is standard care during this
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age and may be burdensome for children and participating families. The extent of the procedures as com-
pared to standard care will be explained during the consent process. In a previous GPPAD conducted study
(POINT), which enrolled children from age 4 months for a study duration and with a blood draw schedule
similar to that of AVANnT1A, the study drop-out rate was low (<10%). Therefore, the study procedures are
considered tolerable to the majority of participants and families. The psychological questionnaire will mon-
itor and identify families requiring attention due to participation demands and solutions to reduce the
demands such as less frequent sampling or questionnaires will be discussed with these families.

Children randomized to the placebo arm of the trial will be denied access to the benefits of a COVID-19
vaccine, including the possible prevention of serious early and late complications from a COVID-19 infec-
tion. The current number of children below age 5 years who are provided this benefit through vaccination
is extremely low (<0.1%). Further mitigation of the risk includes 1. the exclusion of children with diseases
or treatments that lead to immune deficiency. This exclusion helps minimize the potential risk for this
specific group of participants. 2. including the benefits and risks of a COVID vaccination in the consent
process as well as informing those families who intend to and can pursue the benefits of vaccination in
their country of their options to do so, including declining participation in the trial. For those unsure, the
option to withdraw at any time is emphasized.

8.11.3 Benefit/risk ratio summary
Benefits:

e Regular monitoring and care of the child at high risk of type 1 diabetes

e Prevention of diabetic ketoacidosis, symptoms, and hospitalization through early care

e [fislet autoimmunity is diagnosed, possible availability of other disease-modifying therapies

e Protection against COVID-19 infection and its early and late complication in children randomized to
vaccine

e Potential protection from islet autoimmunity and diabetes in children randomized to vaccine

Risks and measures:

o Side effects of IMP. These are minimal in comparison to the benefits of the IMP, which is approved.

e Frequent blood draws. Discomfort is minimized by the use of an anaesthetic cream.

e Intense follow-up as compared to standard care. Information material will be developed to explain to
families and children why we are collecting the material.

e Behavioural changes and psychological impact. This will be monitored by questionnaires. Parents with
a high level of anxiety or distress will be contacted and may be advised to consult a psychologist.
Potential impedance to benefits of COVID-19 vaccination in children randomized to the placebo arm.
Mitigation of this risk by excluding children with conditions or treatment leading to immune deficiency
and by informing families intending to vaccinate their children of the risk of receiving placebo and
their options with respect to declining participation or withdrawal. Because of the current infrequent
(<0.1%) practice of vaccinating children below age 5 years in the participating countries the overall
risk of impedance is considered low and considerably less than the benefit of providing vaccination to
50% of the participants.

With the incorporated mitigation of risks, the overall benefits of participation are considered to outweigh
the risk.

8.12. Early Discontinuation/Withdrawal of Participants
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During the course of the trial a participant may choose to withdraw at any time. This may happen for a
number of reasons, including but not limited to:

e The occurrence of what the participant perceives as an intolerable AE.

e Participant decision

e Inability to comply with trial procedures
Participants may choose to stop treatment and/or study assessments but may remain on study follow-up.

Participants may also withdraw their consent, meaning that they wish to withdraw from the study com-
pletely.
In addition, the investigator may discontinue a participant from the trial treatment at any time if the In-
vestigator considers it necessary for any reason including, but not limited to:
e Ineligibility (either arising during the trial or retrospectively having been overlooked at screening)
e Significant non-compliance with treatment regimen or trial requirements
e An adverse event which requires discontinuation of the trial medication or results in inability to
continue to comply with trial procedures
The type of early discontinuation and reason for withdrawal will be recorded in the eCRF. Every effort will
be made to follow all participants enrolled in the study (including those that do not complete the treat-
ment period).
Families who decide to pause participation but do not explicitly end participation, are welcome to re-join
active participation at any time. They will be regularly contacted to ensure the timely capture of the de-
velopment of clinical type 1 diabetes in the child.
If families withdraw consent but agree to further assessments and/or collection of data in the study data-
base after official withdrawal of the study, they will be asked to confirm this in writing by signing a re-
consent form.

8.13. Definition of End of Trial
The end of study is the point when the last enrolled participant has completed the follow-up visit at age
2.5 years (this will be LPLV (Last Patient Last Visit)), and the aim is that at this point, the data have been
entered as complete as possible and queries resolved — by the latest 6 months after the last patient had
the last visit.
Follow-up for other participants, who are enrolled before the last participant, will be terminated either on
the LPLV date or when that particular individual turns 6 years of age — whichever occurs first.
The trial may be terminated earlier for the following reasons:
o Observed efficacy of a COVID-19 vaccination in preventing islet autoantibody development
o Evidence of adverse events associated with COVID-19 vaccination or participation in the trial
o Futility (the likelihood of failing to reject the null hypothesis). This may be due to changes that would
necessitate the inclusion of more than 2,400 participants to test the hypothesis. These changes in-
clude a much lower than predicted COVID infection rate by age 2.5 years, a larger than predicted
dropout rate, a lower than predicted primary outcome in the placebo group or low treatment efficacy,
and a low efficacy of the COVID-19 vaccine against COVID-19 infection from future variants. Futility
will be assessed by the independent study statistician.
o A need to reallocate COVID-19 vaccines for national safety. In this unlikely event, the decision lies in
the provider of the vaccine (German government).

9. TRIAL INTERVENTIONS

Protocol Version 2.1, 12.06.2024 Page 33 of 63 Confidential
AVANT1A-Study EU CT No. 2023-507348-35-00



Subjects will be randomly assigned in a 1:1 ratio to receive Comirnaty (Comirnaty® 3 ug Omicron XBB.1.5
or future new variant developments replacing current Comirnaty vaccines) or placebo.

The IMP will be administered as intramuscular injection — 3 injections in total (of 3 pgs each):

1°t dose at age 6 months*

2" dose 3 to 6 weeks after 1t dose*

3 dose at least 8 weeks after 2" dose (around age 8.5 to 11 months)*

* The vaccination schedule will be modified if the family reports a COVID-19 infection (PCR-proven) in the
participant with prior to the first vaccine or between vaccinations. These participants will receive 2 vaccine
or placebo injections. Administration of vaccine or placebo will occur at least 3 months after infection.

No further dose will be given to those participants that have experienced anaphylaxis following a prior
dose of the vaccine.

9.1. Investigational Medicinal Product(s) (IMP) Description

The IMP (mRNA vaccine against COVID-19) will be distributed by University Hospital Heidelberg, Pharmacy
Initial Active vaccine:

Name: Comirnaty Omicron XBB.1.5 3 pg/dose
Manufacturer: BioNTech/Pfizer Manufacturing GmbH

Active ingredient: 3 ug Raxtozinameran (Comirnaty Omicron XBB.1.5)
Formulation: concentrate for dispersion for injection after dilution
Dose strength: 3 ug/ dose

For further information also refer to the Summary of Product Characteristics (SmPC).
0.9% Sodium Chloride solution for injection (saline) will be used as the placebo in this study. .

9.1.1. Blinding of IMPs

The comparison of Comirnaty with placebo is double-blind; therefore, the injection syringes containing
either the vaccine or placebo will look similar and will only show random numbers but not indicate whether
the content is Comirnaty or placebo. The injection syringes will be prepared by an unblinded pharmacist.
Further details are described in the IMP Manual.

The use of placebo in relation to Regulation No. 536/2014 was extensively considered and discussed within
the protocol committee and with the advisory board including members of STIKO prior to finalizing the
study design. The decision to include a placebo was guided by two primary rationales. First, the COVID-19
vaccine is available from age 6 months in all participating countries, albeit not currently recommended at
this age (with the exception of Poland the Ministry of Health announcements). In the other participating
countries, the vaccine is recommended only for at-risk children. Second, the current utilization of the
COVID-19 vaccine in children is notably low across all participating countries, estimated at <0.1% of chil-
dren aged 6 months to 4 years. For example, in Germany, the Robert Koch Institute reports only 2,083 fully
COVID-19 vaccinated children in this age range since approval of use. In our currently ongoing trial (SINT1A)
none of nearly 1,000 children aged less than 2 years have been vaccinated. This includes over 200 children
from Poland. Consequently, the study is anticipated to enhance COVID-19 vaccination rather than impede
access to the vaccine, a characteristic viewed positively by vaccination experts. The informed consent pro-
cess will communicate that families intending to vaccinate their child against COVID-19 may choose not to
participate in the trial or may withdraw from the study. The ICF has been revised accordingly. Throughout
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the deliberations, alternative study designs and in particular an active control design were considered but
ultimately dismissed. These alternatives included randomization to COVID-19 vaccination or another suit-
able vaccine. The influenza vaccine was contemplated, but its seasonal administration in two doses ren-
dered it impractical. Notably, children who would be randomized to a flu vaccine in March to August would
have little or no protection against flu in the following winter, but may appear to be protected and the
appropriate seasonally-adapted vaccine dismissed. A MenACWY vaccine was also evaluated as a compara-
tor, but its recommendation varies significantly in the participating countries. In Germany, it can be ad-
ministered as a single dose for infants and in primarily healthy children it is recommended in the second
year of life. In Poland, it is recommended earlier. Furthermore, recommendations for this vaccine across
European countries are undergoing changes. Consequently, using it as a comparator poses a potential risk
to impede access to a vaccine that is or becomes both generally recommended and utilized. Other vaccina-
tions are impractical as a comparator as they are fully integrated in the in the respective state-recom-
mended vaccination schedule. The prospect of a non-randomized open trial was discussed but discarded
due to concerns about enrollment bias and the inability to draw conclusive findings on the efficacy of the
treatment in reducing the incidence of islet autoimmunity and type 1 diabetes from an open, non-random-
ized trial. Additionally, participating in a six-year study that produces inconclusive results would not be
advantageous for families.

9.1.2.  Storage of IMP
IMP (active ingredient) will be stored in a closed, limited access area at the pharmacy at -90°C to -60°C and
protected from light until use.

9.1.3. Accountability of the Trial Treatment
Full accountability will be performed and documented on a drug accountability form.

9.1.4. Prohibited Concomitant Medications
None.

9.1.5. Restricted Medications
No research has been conducted regarding the interaction of the IMP (active ingredient) and other medic-
inal products. Therefore caution should be taken in this regard.

10. SAFETY REPORTING

The investigators are responsible for the recording and reporting of adverse events (AE) observed from
randomisation until 1 month after administration of the study medication. SAE’s will be recorded and re-
ported from the time of consent until 1 month after administration of the study medication. All adverse
events should be followed until event resolution or stabilisation or participant completion of the trial,
whatever occurs first.

10.1. Adverse Event Definitions

Adverse Event (AE) Any untoward medical occurrence in a participant to whom a medicinal
product has been administered, including occurrences which are not
necessarily caused by or related to that product.
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Adverse Reaction (AR)

An untoward and unintended response in a participant to an investiga-
tional medicinal product which is related to any dose administered to
that participant.

The phrase "response to an investigational medicinal product" means
that a causal relationship between a trial medication and an AE is at least
a reasonable possibility, i.e. the relationship cannot be ruled out.

All cases judged by either the reporting medically qualified professional
or the Sponsor as having a reasonable suspected causal relationship to
the trial medication qualify as adverse reactions.

Serious Adverse Event

(SAE)

A serious adverse event is any untoward medical occurrence that:

e results in death

e s life-threatening

e requires inpatient hospitalisation or prolongation of existing hos-
pitalisation

e results in persistent or significant disability/incapacity

e results in a congenital anomaly or birth defect

Other ‘important medical events’ may also be considered a serious ad-
verse event when, based upon appropriate medical judgement, the
event may jeopardise the participant and may require medical or surgi-
cal intervention to prevent one of the outcomes listed above.

NOTE: The term "life-threatening" in the definition of "serious" refers to
an event in which the participant was at risk of death at the time of the
event; it does not refer to an event which hypothetically might have
caused death if it were more severe.

Serious Adverse Reaction
(SAR)

An adverse event that is both serious and, in the opinion of the reporting
Investigator, believed with reasonable probability to be due to one of
the trial treatments, based on the information provided.

Suspected Unexpected Se-
rious Adverse
(SUSAR)

Reaction

A serious adverse reaction, the nature and severity of which is not con-
with the
the medicinal product in question set out in the approved SmPC

sistent Reference Safety Information for

10.2.

Assessment of Causality

The relationship of each adverse event to the investigational medicinal product will be determined by the

site investigator. The site investigator will also record the assessment of causality in the eCRF and if appli-

cable also on the SAE report form. The relationship of an adverse event to the study treatment will be

defined according to the following definitions:

Category 1 = unrelated:
Category 2 = unlikely:
Category 3 = possible:
Category 4 = probable:

The adverse event is clearly not related to the investigational agent(s).
The adverse event is doubtfully related to the investigational agent(s).
The adverse event may be related to the investigational agent(s).
The adverse event is likely related to the investigational agent(s).
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Category 5 = definite: The adverse event is clearly related to the investigational agent(s).
SAEs reported as possibly, probably or definitely related will be managed as related i.e., may be assessed
as a SUSAR.

10.3. Procedures for Reporting Adverse Events

All AEs occurring during the safety window for the trial as defined above that are observed by the Investi-
gator or reported by the participant, will be reported on the eCRF, whether or not attributed to the study
medication.

The following information will be reported on the eCRF: description, date of onset and end date, severity,
assessment of relatedness to study medication, other suspect drug or device and action taken. Follow-up
information should be provided as necessary.

The severity of events will be assessed according to the FDA - Toxicity Grading Scale for Healthy Adult and
Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trial (September 2007)*.

It will be left to the investigator’s clinical judgment to decide whether or not an AE requires the partici-
pant’s removal from treatment. A participant may also voluntarily withdraw from treatment due to what
he or she perceives as an intolerable AE.

10.4. Reporting Procedures for Serious Adverse Events

All SAEs other than those defined in this protocol as not requiring reporting must be reported on the SAE
Reporting Form to Dr. Nibler & Partner immediately or within 24 hours of site study team becoming aware
of the event being defined as serious.

10.4.1. Events exempt from immediate reporting as SAEs

Hospitalization for elective treatment of a pre-existing condition that did not worsen beyond the natural
course of the pre-existing condition during the study is NOT considered a serious adverse event unless a
complication occurs during the hospitalization.

10.4.2. Procedure for immediate reporting of SAEs

e Site study team will complete an SAE report form for all reportable SAEs.

e The SAE report form will be faxed or scanned and emailed to Dr. Nibler & Partner, within 24
hours of site study team becoming aware of the event.

e Site study team will provide additional, missing or follow up information in a timely fashion.

e All SAE Reports will be received, processed and assessed by Dr. Nibler & Partner as outlined in
the safety management plan and applicable SOPs. This includes assessment of reported serious
adverse events with respect to:

e seriousness

e causality

* expectedness

e impact on current risk-benefit assessment and study procedures.

10.5. Expectedness
Expectedness will be determined according to the approved SmPC.

10.6. SUSAR Reporting
All SUSARs will be reported to the relevant Competent Authority and to the ethics committees and other
parties as applicable. For fatal and life-threatening SUSARS, this will be done no later than 7 calendar days
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after the Sponsor or delegate is first aware of the reaction. Any additional relevant information will be
reported within 8 calendar days of the initial report. All other SUSARs will be reported within 15 calendar
days.

10.7. Development Safety Update Reports
DSURs will be submitted once a year throughout the clinical trial, or on request to the Competent Author-
ity, Ethics Committee and Sponsor.

11. STATISTICS

A general description of the statistical methods to be used to analyse the efficacy and safety data is out-
lined below. Specific details will be provided in the Statistical Analysis Plan (SAP) developed before the
LPLV. Descriptive statistics (e.g. mean, median, standard deviation [SD], minimum, and maximum) will be
used to summarize continuous variables. Counts and percentages will be used to summarize categorical
variables. Graphic data displays may also be used to summarize the data. Efficacy analyses will be based
on the modified intent-to-treat (mITT) population (i.e. all randomised subjects who have received at least
1 dose of study drug). Subjects included in the efficacy analyses will be summarised according to their
assigned treatment group regardless of whether or not they received the assigned treatment. Safety anal-
yses will include all subjects who received at least 1 dose of study treatment. The baseline measurement
is defined as the closest measurement taken at or before the time of the week 0 administration of study
drug for the double-blind period. The analyses will be performed using R (version 4.1.2) and SAS 9.4.

11.1. Subject Information

For all subjects who receive at least 1 dose of study drug, descriptive statistics will be provided. Subject
baseline data, demographic, and baseline clinical disease characteristics will be summarized for all mITT
subjects.

11.2. Sample Size Determination
The sample size calculation is based on the numbers needed to test the hypothesis that COVID-19 vaccina-
tion will reduce the incidence rate of islet autoantibodies in children with a high genetic risk to develop
type 1 diabetes.
The trial numbers have been determined for 70% power to detect a 70% reduction in islet autoantibodies
in the treated group who will have been exposed to COVID-19 at a two-tailed significance of 0.05. The
expected infection rate until age 2.5 years used to determine the trial numbers is 60%. The trial numbers
are based on a 2-fold increase in the risk for islet autoantibodies in infected versus non-infected children.
Therefore, the risk by age 4 years is expected to be 8.75% in uninfected children and 17.5% in infected
children. A vaccination is supposed to reduce the additional risk of 8.75% in infected children by 70% to
2.625%, resulting in a total risk of 11.375%. The Hazard ratio with these assumptions is: Hazard in placebo
group / hazard in vaccination group = 1.38397. This is derived from the exponential distribution assump-
tion and the following calculations.
o 0.4x8.75% + 0.6 x 17.5% = 14% probability of islet autoantibody occurrence in the placebo
group. The time-invariant hazard is then calculated to be 0.04309. Accordingly, median time in
the placebo group for freedom from islet autoantibody occurrence is 16.08603 years.
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o 0.4x8.75%+0.6x11.375% = 10.325% probability of islet autoantibody occurrence in the vac-
cination group. The time-invariant hazard is then calculated to be 0.03114. Accordingly, median
time in the vaccination group for freedom from islet autoantibody occurrence is 22.25906 years.

With an accrual time of 3.25 years, an additional follow-up of 2 years and accounting for an assumed 15%
rate of loss to follow-up, a total of 2252 children would have to be included into the study. The sample size
calculations were performed with the program “PS Power and Sample Size Calculations, Version 3.1.2”
(Dupont WD, Plummer WD. PS power and sample size program available for free on the internet. Con-
trolled Clinical Trials. 1997; 18:274). Sample size calculation in this program is based on the work of Schoen-
feld and Richter (Schoenfeld DA, Richter JR. Nomograms for Calculating the Number of Patients Needed
for a Clinical Trial with Survival as an Endpoint. Biometrics. 1982; 38 (1):163-170).

Statistical power will depend on the actual recruitment rate and the infection rate in the placebo group.
Therefore, the recruitment rate and an estimate of the actual exposure based on SARS-CoV-2 antibodies
and PCR on saliva will be measured during the trial and independently monitored in the placebo group so
that number of recruited trial participants or the length of follow-up may be adjusted if infection deviates
substantially from the expected 60%. IgG and IgA antibodies to SARS-CoV-2 RBD and NP will be measured
in each participant during the study. Results will be interpreted as consistent with infection (RBD and NP
antibody positive, IgA antibody positive), consistent with vaccine (RBD antibody positive, NP antibody neg-
ative, IgA antibody positive), consistent with only maternally transferred antibodies (declining titres, IgA
antibody negative) or negative. These antibody results will not be reported to the families of study partic-
ipants. These and the weekly obtained saliva SARS-CoV-2 virus results (positive or negative) for each par-
ticipant will only be provided to the independent statistician. The independent statistician will tabulate for
each of the children who receive placebo the occurrence and the sample date(s) or infection defined as
positive PCR in saliva and/or SARS-CoV-2 antibody profile that is ‘consistent with infection’. From the 2-
year time point of the study and at 12-monthly intervals, the independent statistician will provide a Kaplan-
Meier curve summary of the frequency of children treated with placebo who have a COVID-19 infection
over time to the DSMB who will assess the cumulative frequency against the predicted frequency, the rate
of recruitment, the primary outcome rate, and the frequency of drop-outs. The independent statistician
will compare the cumulative incidences of the primary outcome with the probabilities to be expected ac-
cording to the assumptions of the sample size calculation. Furthermore, the number of observed events
with respect to the primary outcome will be compared with the number of events according to the formula
of Lakatos (Lakatos E, Richter JR. Sample Sizes Based on the Log-Rank Statistic in Complex Clinical Trials.
Biometrics. 1988; 44 (1):229-241). Futility will be judged if more than 2,400 children followed for more
than 2 years after LPFV are required for the trial to have at least 70% power to achieve its specified out-
come. For example, this corresponds to an infection rate of around 57% by age 2.5 years. In case of a
higher than predicted rate of COVID-19 infection, the trial may be adjusted to include a lower total number
of participants or shorter follow-up. The guiding principles for such a decision will be that the reduced trial
numbers should allow for at least 80% power to achieve the specified outcome. Calculations for the ad-
justment of trial numbers will be performed by the independent study statistician and discussed within
the Data Monitoring Committee. Adjustments will require approval by the GPPAD steering committee.

11.3. Analysis Populations

All efficacy analyses will be performed on the mITT population unless otherwise specified. The mITT pop-
ulation includes all randomised subjects who have received at least 1 dose of study drug. An analysis will
also be performed on the per protocol population that includes all participants who complete the 3 vac-
cination visits.
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Children, who are already islet autoantibody positive at baseline after exclusion of maternally acquired
islet autoantibodies will be excluded from the full analysis data set for the analysis of the primary outcome
(mITT). Children, who are already islet autoantibody positive at baseline after exclusion of maternally ac-
quired islet autoantibodies will be included in a sensitivity analysis of the primary outcome (ITT).
Children, who are islet autoantibody positive at baseline after exclusion of maternally acquired islet auto-
antibodies will be included in the secondary outcome ‘development of type 1 diabetes’ analysis.

The safety population will consist of all randomised children who received at least one dose of study med-
ication and will be analysed according to the treatment they actually received.

11.4. Primary Endpoint

The primary efficacy endpoint for the vaccination trial is the elapsed time from random treatment assign-
ment to the development of persistent confirmed islet autoantibodies or type 1 diabetes as detailed in
section 5. For the development of persistent confirmed islet autoantibodies, the observation time will be
censored at the last time when no persistence of a confirmed islet antibody could be verified in the corre-
sponding blood sample. Regarding type 1 diabetes, the observation time will be censored for children who
are free from diabetes at the time of their last contact with the trial centre. For the primary endpoint
considering either the development of a persistent confirmed islet autoantibody or type | diabetes — what-
ever occurs first — observation time will be censored at the last time when neither the persistence of a
confirmed antibody nor type | diabetes was recorded, taking the minimum of both times into account. The
cumulative incidences of islet autoantibodies over time since randomisation within each treatment group
will be estimated by the Kaplan-Meier method. The overall difference between the groups in the cumula-
tive incidence functions will be tested by the log-rank test at the two-sided significance level of 0.05. The
hazard ratio of the two groups and its 95% confidence interval will be determined by the Cox model. As a
sensitivity analysis, the hazard ratio of the two groups will be assessed using the Cox regression when
including site as covariate. The estimates of cumulative incidence and the log-rank test will adjust for pe-
riodic outcome assessment visits to assess islet autoantibody status.

While the trial is ongoing, the current vaccine intended for use may be substituted with an updated ver-
sion, ensuring at least non-inferiority in reducing the occurrence of SARS-CoV2 infection. Consequently,
the positive vaccination effect on the primary outcome is likely to be enhanced, and no adverse impact is
anticipated on the final trial outcome due to the introduction of a new vaccine. In the event of vaccine
replacement during the study, a sensitivity analysis will be performed, evaluating the hazard ratio of the
two groups through Cox regression. The sensitivity analysis will include the vaccine variant as a covariate,
with children assigned to the vaccine category for which they received the most numbers of doses. If chil-
dren only receive two doses, they will be assigned to their second vaccine category.

In line with real-life scenarios, children acquiring a SARS-CoV2 infection during the 3-4 months vaccination
period will remain part of the modified intention-to-treat (mITT) population. As part of a sensitivity analy-
sis, the hazard ratio for the two groups will be assessed, considering children who have completed all three
injections with the vaccine or placebo without a prior COVID-19 infection. This analysis will use the date of
the last injection as the starting point for follow-up.

11.5. Handling of missing and spurious data

Reasons for missing data include missed visits, withdrawal of consent, loss-to-follow-up, or the unlikely
event of death. Missed visits will not be counted or imputed in the assessment of the primary or secondary
outcomes or in defining SARS-CoV-2 antibody status. It is expected that either an event or complete follow-
up until the end of the trial will be documented for at least 85% of the children (drop-out rate 15%), which
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is considered in the sample size. To address potential issues, consistent monitoring of the centers, includ-
ing their recruitment, dropout rates, and timely documentation of data in the eCRF, will aid in early iden-
tification of problems and mitigating the incidence of missing data. Emphasizing the advantages of trial
participation for children and providing support to parents will help maintain high motivation and compli-
ance. Furthermore, recruitment, dropout rates, and the completeness of data documentation are reported
and assessed at 6-monthly DSMB meetings. The monitoring manual, along with reviews by a monitor,
support correctness, plausibility, and completeness of data. Unusual or potentially spurious data undergo
queries, and the occurrence of unused data is not expected.

11.6. Secondary Endpoints

1. The elapsed time from random treatment assignment to the development of multiple islet auto-
antibodies.

2. The elapsed time from random treatment assignment to the development of type 1 diabetes.
The elapsed time from random treatment assignment to the development of persistent confirmed
transglutaminase antibodies.

The secondary endpoints will be analysed using the same statistical methods as the primary endpoint.

11.7. Safety Endpoints and Analyses

Safety assessments will include the examination of the incidence rates of AEs, and physical examinations.
Safety analyses will be conducted on the safety analysis set, which is defined as all subjects who have
received at least a 1 dose of study agent. When analysing AEs, also time at risk will be considered.

11.8. Adverse Events

AEs will be coded using the Medical Dictionary for Regulatory Activities (MedDRA). Treatment-emergent
AEs are AEs with onset during the treatment period or that are a consequence of a pre-existing condition
that has worsened since baseline. All reported treatment-emergent AEs will be included in the analysis.
For each AE, the percentage of subjects, who experience at least 1 occurrence of the given event, will be
summarised by system organ class and preferred term for treatment group. Treatment-emergent AEs will
also be summarised by a maximum severity and relationship to study agent. Separate summaries will be
provided for SAEs and AEs leading to study agent discontinuation. In addition, summary tables will be
presented by treatment group.

11.9. Physical Examination
Proportion of subjects with abnormal physical examination findings will be summarised at each scheduled
timepoint. Subjects with any post-treatment abnormalities will be listed.

11.10. Exploratory Analyses

Exploratory analyses (inflammatory markers, immune cell populations, metabolomics, islet function mark-
ers, vitamin D3 concentrations, and virus exposure) may be assessed after completion and unblinding of
the study and may be conducted later. Results of exploratory analyses are not part of the clinical study
report. A separate analysis plan on exploratory outcomes will be developed before these analyses are
performed.

12. DATA MANAGEMENT
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The data management aspects of the study are summarised here with details fully described in the Data
Management Plan.

12.1. Source Data

Source documents are where data are first recorded, and from which participants’ CRF data are obtained.
These include, but are not limited to, hospital records (from which medical history and previous and con-
current medication may be summarised into the CRF), clinical and office charts, laboratory and pharmacy
records, diaries, records from birth charts and well baby visits, microfiches, radiographs, and correspond-
ence.

Corrections on the source documents must be made so that the initial record is still readable (i.e. whiteout
is not permitted). Furthermore, corrections have to be dated and signed.

The Investigator must ensure that study source data of participating subjects are documented instantly,
readable, complete, and transferred correctly from patient’s records on the eCRFs.

Source documents and the respective data entries in the eCRF as specified in the monitoring manual will
be reviewed by a monitor for correctness, plausibility and completeness. All documents will be stored
safely in confidential conditions and in accordance with regulatory requirements.

12.2. Access to Data
Direct access will be granted to authorised representatives from the sponsor, host institution and the reg-
ulatory authorities to permit trial-related monitoring, audits and inspections.

12.3. Data Recording and Record Keeping

Encrypted data will be transferred by the designated study personnel of the respective site to eCRFs. The
participants will be identified by a unique study specific number in any database. The name and any other
identifying detail will NOT be included in any electronic study data file.

Corrections on eCRFs will be recorded and tracked through an approved audit trail database system. Miss-
ing data or data, that was not collected, has to be indicated as such (i.e. “n.a.” for not applicable or “n.d.”
for not done), where appropriate reasons for missing data should be documented.

Further details, e.g. how to keep records, are described in the Data Management Plan.

12.4. Data collection and documentation

The documentation of the clinical trial data in adherence to the GCP-guidelines and the trial protocol is
the responsibility of the investigator. All essential documents will be kept in the Investigator Site File (ISF),
which will be stored at the Trial Site in accordance with ICH GCP. Original data (source documents) remain
in local medical records and information on the eCRF must be traceable and consistent with the original
data. Source documents are e.g. laboratory results. No information in source documents about the identity
of the patients will be disclosed. Data collected in this clinical trial (see Appendix A — Schedule of Proce-
dures) except data for exploratory analysis must be entered in an eCRF which has to be completed by the
investigator or authorized trial personnel and signed by the investigator. This also applies for those pa-
tients who do not complete the clinical trial. If a patient withdraws from the clinical trial, the reason should
be recorded on the eCRF. The principal investigator is responsible for ensuring the accuracy, completeness,
and timeliness of all data reported to the sponsor in the eCRFs and in all required reports.

After database lock, the principal investigator will receive data for archiving.

12.5. Measures in case of data security breach
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The conduct of the study and the handling of personal data comply with the provisions of the applicable
data protection regulations, in particular the GDPR.

Breaches of the protection of personal data processed as part of the study will be handled and investigated
in accordance with the provisions of Articles 33 and 34 GDPR. If the legal requirements of Art. 33 GDPR
are met, the controller shall report the personal data breach within the specified 72-hour period.

If it is determined that the requirements of Art. 34 GDPR have been met, the data subjects are notified in
accordance with the established processes.

If such a breach occurs at a processor used as part of the study, the processor shall inform the controller
without undue delay.

The sponsor as data controller and all data processors used shall take appropriate technical and organiza-
tional measures to prevent possible data breaches.

13. QUALITY ASSURANCE PROCEDURES

13.1. Risk assessment

The trial will be conducted in accordance with the current approved protocol, GCP, relevant regulations
and standard operating procedures. A risk assessment and monitoring plan will be prepared before the
study opens and will be reviewed as necessary over the course of the trial to reflect significant changes to
the protocol or outcomes of monitoring activities.

13.2. Monitoring

Risk Based Monitoring will be performed according to the study specific monitoring plan. Monitoring ac-
tivities will include central monitoring and on-site monitoring visits. Data will be evaluated for compliance
with the protocol and accuracy in relation to source documents as these are defined in the study specific
monitoring plan. Following the monitoring plan, the monitors will verify that the study is conducted and
data are generated, documented and reported in compliance with the protocol, GCP and the applicable
regulatory requirements.

13.3. Trial committees
13.3.1. Data Safety Monitoring Board (DSMB)
The Data Safety Monitoring Board (DSMB) is an independent group of experts that advises the sponsor.
The major responsibility of the DSMB is to monitor enrolment, compliance, COVID-19 exposure rates, and
safeguard the well-being of the study participants and to provide pertinent advice to the sponsor and the
protocol committee.
Functions and responsibilities:
e Monitors safety parameters during the study
e Monitor over-morbidity
e Monitors the proper conduct of the study, e.g. recruitment rate, rate of drop-outs and lost to fol-
low ups, compliance with the study protocol
e Monitor COVID-19 exposure rates in the placebo group in the event of required revision of num-
bers and trial duration to reach outcome
e Reviews the DSMB reports and advises pertinent recommendations
e Safeguards confidentiality of and interests of individuals included in the study
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Data as defined in the DSMB Charta will be presented to and reviewed by the DSMB. The DSMB will meet
six-monthly. Conference calls are permitted. Before each DSMB meeting, the DSMB will receive a report
with all relevant information on recruitment rate, data completeness and safety data. It will also receive a
report on SARS-CoV-2 antibody data for surveillance of infection rates. The DSMB will be asked to examine
these data and comment on these data, and eventually advise on trial size and duration.

If the DSMB has concerns of over-morbidity, the DSMB will be able to ask for unblinding at any stage of
the study and will advise the protocol committee and the sponsor as to whether the study should be con-
tinued, modified, suspended, or terminated.

13.3.2. Maedical monitor

The functions of the medical monitor are:
e Periodic review of all adverse event reports, masked to treatment assignment
e Periodic review of SAEs
e Periodic review of protocol compliance

13.3.3. Protocol Committee
The protocol committee consists of the protocol authors.
Significant changes that occur to this protocol during the course of the study require the formal approval
of the sponsor, protocol chair and statistician.
Functions of the committee may include:
e Review of protocol deviations on a regular basis
e Address and work out protocol amendments as they become necessary
e Review of inclusion and exclusion criteria upon request by clinical site Investigator or study physi-
cian

14. ETHICAL AND REGULATORY CONSIDERATIONS

14.1. Declaration of Helsinki

The investigator will ensure that this trial is conducted in accordance with the principles of the Declaration
of Helsinki.

14.2. Guidelines for Good Clinical Practice
The investigator will ensure that this trial is conducted in accordance with relevant regulations and with
Good Clinical Practice (GCP).

14.3. Approvals

Prior to study initiation, the protocol and other relevant study documents will be submitted to the ethics
committees and regulatory authorities for approval as required. Any substantial modification must also be
approved before they are implemented.

14.4. Participant Confidentiality

The study will comply with the General Data Protection Regulation (GDPR) and Data Protection Act 2018,
which require data to be de-identified as soon as it is practical to do so. The processing of the personal
data of participants will be minimised by making use of a unique participant study number only on all
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study documents and any electronic database(s). All documents will be stored securely and only accessi-
ble by study staff and authorised personnel. The study staff will safeguard the privacy of participants’
personal data.

15. FINANCE AND INSURANCE

15.1. Funding

The trial is financed by research grants from the Leona M. and Harry B. Helmsley Charitable Trust. There
will be no cost to the participating families.

15.2. Insurance
On behalf of the sponsor, obligatory clinical trial insurance according to ICH-GCP point 5.8. is being set up
for all study participants (before the first participant is recruited) with the following insurance company:

HDI-Gerling Industrie Versicherung AG

Ganghoferstrasse 37-39

80339 Miinchen, Germany

Study participants are insured for all adverse events resulting from study participation according to legal

requirements (see also respective insurance policy). The insurance covers all direct or indirect damages
that participants have experienced in the course of intervention with the study drug or by any study related
test and examination procedures.

15.3. Contractual arrangements
Appropriate contractual arrangements will be put in place with all third parties.

16. PUBLICATION POLICY

Any publications resulting from the trial will be agreed between the principal investigators and co-authors
prior to submission. Patient names or other identifiers will not be disclosed.

For further details refer to https://www.gppad.org/de/publication-guidelines-de/.

17. ARCHIVING
Following closure of the study, all study related records and source documents must be stored in a safe
and secure location according to regulatory requirements.

Protocol Version 2.1, 12.06.2024 Page 45 of 63 Confidential
AVANT1A-Study EU CT No. 2023-507348-35-00


https://www.gppad.org/de/publication-guidelines-de/

18. REFERENCES

1. Insel, R.A,, et al., Staging presymptomatic type 1 diabetes: a scientific statement of JDRF, the Endocrine
Society, and the American Diabetes Association. Diabetes Care, 2015. 38(10): p. 1964-74.

2. Daneman, D., Type 1 diabetes. Lancet, 2006. 367(9513): p. 847-58.

3. Variation and trends in incidence of childhood diabetes in Europe. EURODIAB ACE Study Group. Lancet,
2000. 355(9207): p. 873-6.

4, in Diabetes in America, rd, et al., Editors. 2018: Bethesda (MD).

5. Todd, J.A., Etiology of type 1 diabetes. Immunity, 2010. 32(4): p. 457-67.

6. Knip, M. and O. Simell, Environmental triggers of type 1 diabetes. Cold Spring Harb Perspect Med, 2012.
2(7): p. a007690.

7. Blanter, M., et al., Genetic and Environmental Interaction in Type 1 Diabetes: a Relationship Between
Genetic Risk Alleles and Molecular Traits of Enterovirus Infection? Curr Diab Rep, 2019. 19(9): p. 82.

8. Op de Beeck, A. and D.L. Eizirik, Viral infections in type 1 diabetes mellitus--why the beta cells? Nat Rev
Endocrinol, 2016. 12(5): p. 263-273.

9. Apaolaza, P.S., et al., Islet expression of type | interferon response sensors is associated with immune
infiltration and viral infection in type 1 diabetes. Sci Adv, 2021. 7(9).

10. Beyerlein A, Donnachie E, Jergens S, Ziegler AG (2016) Infections in early life and development of type 1
diabetes. JAMA 315(17):1899-1901. https:// doi. org/ 10. 1001/ jama. 2016. 2181

11. Baekkeskov, S., et al., Identification of the 64K autoantigen in insulin-dependent diabetes as the GABA-
synthesizing enzyme glutamic acid decarboxylase. Nature, 1990. 347(6289): p. 151-6.

12. Lan, M.S., et al., Molecular cloning and identification of a receptor-type protein tyrosine phosphatase, 1A-2,
from human insulinoma. DNA Cell Biol, 1994. 13(5): p. 505-14.

13. Rabin, D.U., et al., Islet cell antigen 512 is a diabetes-specific islet autoantigen related to protein tyrosine
phosphatases. ) Immunol, 1994. 152(6): p. 3183-8.

14. Palmer, J.P., et al., Insulin antibodies in insulin-dependent diabetics before insulin treatment. Science, 1983.
222(4630): p. 1337-9.

15. Wenzlau, J.M,, et al., The cation efflux transporter ZnT8 (SIc30A8) is a major autoantigen in human type 1
diabetes. Proc Natl Acad Sci U S A, 2007. 104(43): p. 17040-5.

16. Atkinson, M.A., G.S. Eisenbarth, and A.W. Michels, Type 1 diabetes. Lancet, 2014. 383(9911): p. 69-82.

17. The Diabetes Control and Complications Trial Research Group. The effect of intensive treatment of
diabetes on the development and progression of long-term complications in insulin-dependent diabetes
mellitus. N Engl ) Med, 1993. 329(14): p. 977-86.

18. Steffes, M.W., et al., Beta-cell function and the development of diabetes-related complications in the
diabetes control and complications trial. Diabetes Care, 2003. 26(3): p. 832-6.

19. Ziegler AG, Rewers M, Simell O, et al. (2013), Seroconversion to Multiple Islet Autoantibodies and Risk of
Progression to Diabetes in Children. JAMA. 309(23)

20. Ziegler AG, Bonifacio E; BABYDIAB-BABYDIET Study Group (2012), Age-related islet autoantibody incidence
in offspring of patients with type 1 diabetes. Diabetologia. 55(7):1937-43

21. Parikka V, Ndanto-Salonen K, Saarinen M, Simell T, llonen J, Hy6ty H, Veijola R, Knip M, Simell O. Early
seroconversion and rapidly increasing autoantibody concentrations predict prepubertal manifestation of
type 1 diabetes in children at genetic risk. Diabetologia. 2012 Jul;55(7):1926-36. doi: 10.1007/s00125-012-
2523-3. Epub 2012 Mar 23. PMID: 22441569.

22. Krischer JP, Lynch KF, Schatz DA, et al.; TEDDY Study Group (2015), The 6 year incidence of diabetes-
associated autoantibodies in genetically at-risk children: the TEDDY study. Diabetologia. 58(5):980-987

23. Warncke et al, Elevations in blood glucose before and after the appearance of islet autoantibodies in
children. J Clin Invest. 2022;132(20):e162123. https://doi.org/10.1172/JCI1162123

24. Ziegler AG, The countdown to type 1 diabetes: when, how and why does the clock start? Diabetologia
(2023) 66:1169-1178

25. Ferreira RC, Guo H, Coulson RM et al (2014) A type | interferon transcriptional signature precedes
autoimmunity in children genetically at risk for type 1 diabetes. Diabetes 63(7):2538—2550.
https://doi.org/10.2337/db13-1777

26. Lonnrot M, Lynch KF, Elding Larsson H et al (2017) Respiratory infections are temporally associated with
initiation of type 1 diabetes autoimmunity: the TEDDY study. Diabetologia 60(10):1931-1940.
https://doi.org/10.1007/s00125-017-4365-5

27. Beyerlein A, Wehweck F, Ziegler AG, Pflueger M (2013) Respiratory infections in early life and the
development of islet autoimmunity in children at increased type 1 diabetes risk: evidence from the
BABYDIET study. JAMA Pediatr 167(9):800—807. https://doi.org/10.1001/jamapediatrics.2013.158

Protocol Version 2.1, 12.06.2024 Page 46 of 63 Confidential

AVANT1A-Study EU CT No. 2023-507348-35-00


https://doi.org/10.2337/db13-1777
https://doi.org/10.1007/s00125-017-4365-5

28.

29.
30.

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

Ziegler AG, Nepom GT (2010), Prediction and pathogenesis in type 1 diabetes.

Immunity 32(4):468-78, 2010

Bonifacio E. (2015), Predicting type 1 diabetes using biomarkers. Diabetes Care. 38(6):989-96

Cooper JD, Smyth DJ, Smiles AM, et al. (2008), Meta-analysis of genome-wide association study data
identifies additional type 1 diabetes risk loci. Nat Genet. 40:1399-401

Lambert AP, Gillespie KM, Thomson G, et al. (2004), Absolute risk of childhood-onset type 1 diabetes defined
by human leukocyte antigen class Il genotype: a population-based study in the United Kingdom. J Clin
Endocrinol Metab. 89:4037-43

Valdes AM, Erlich HA, Carlson J, et al. (2012), Use of class | and class Il HLA loci for predicting age at onset of
type 1 diabetes in multiple populations. Diabetologia. 55(9):2394-2401

Liu E, Lee HS, Aronsson CA, et al.; TEDDY Study Group (2014), Risk of pediatric celiac disease according to
HLA haplotype and country. N Engl J Med. 371(1):42-9

Winkler C, Krumsiek J, Buettner F, et al. (2014), Feature ranking of type 1 diabetes susceptibility genes
improves prediction of type 1 diabetes. Diabetologia. 57:2521-2529

Bonifacio E, Beyerlein A, Hippich M, Winkler C, Vehik K, Weedon MN, Laimighofer M, Hattersley AT,
Krumsiek J, Frohnert BI, Steck AK, Hagopian WA, Krischer JP, Lernmark A, Rewers MJ, She JX, Toppari J,
Akolkar B, Oram RA, Rich SS, Ziegler AG; TEDDY Study Group. Genetic scores to stratify risk of developing
multiple islet autoantibodies and type 1 diabetes: A prospective study in children. PLoS Med. 2018 Apr
3;15(4):e1002548. doi: 10.1371/journal.pmed.1002548. PMID: 29614081; PMCID: PMC5882115.

Ziegler AG, Danne T, Dunger DB, et al. (2016), Primary prevention of beta-cell autoimmunity and type 1
diabetes - The Global Platform for the Prevention of Autoimmune Diabetes (GPPAD) perspectives. Mol
Metab. 5(4):255-62

Mustonen N, Siljander H, Peet A et al (2018) Early childhood infections precede development of beta-cell
autoimmunity and type 1 diabetes in children with HLA-conferred disease risk. Pediatr Diabetes 19(2):293—
299. https:// doi. org/ 10. 1111/ pedi. 12547

Sioofy-Khojine AB, Richardson SJ, Locke JM et al (2022) Detection of enterovirus RNA in peripheral blood
mononuclear cells correlates with the presence of the predisposing allele of the type 1 diabetes risk gene
IFIH1 and with disease stage.

Diabetologia 65(10):1701-1709. https:// doi. org/ 10. 1007/ s00125- 022- 05753-y

Sioofy-Khojine AB, Lehtonen J, Nurminen N et al (2018) Coxsackievirus B1 infections are associated with
the initiation of insulin-driven autoimmunity that progresses to type 1 diabetes.

Diabetologia 61(5):1193-1202. https:// doi. org/ 10. 1007/s00125- 018- 4561-y

Ifie E, Russell MA, Dhayal S et al (2018) Unexpected subcellular distribution of a specific isoform of the
Coxsackie and adenovirus receptor, CAR-SIV, in human pancreatic beta cells.

Diabetologia 61(11):2344-2355. https:// doi. org/ 10. 1007/ s00125- 018- 4704-1

Richardson SJ, Willcox A, Bone AJ, Morgan NG, Foulis AK (2011) Immunopathology of the human pancreas
in type-| diabetes.

Semin Immunopathol 33(1):9-21. https:// doi. org/ 10. 1007/s00281- 010- 0205-0

Ylipaasto P, Klingel K, Lindberg AM et al (2004) Enterovirus infection in human pancreatic islet cells, islet
tropism in vivo and receptor involvement in cultured islet beta cells.

Diabetologia 47(2):225-239. https:// doi. org/ 10. 1007/ s00125- 003- 1297-z

Vehik K, Lynch KF, Wong MC et al (2019) Prospective virome analyses in young children at increased
genetic risk for type 1 diabetes.

Nat Med 25(12):1865-1872. https:// doi. org/ 10. 1038/s41591- 019- 0667-0

Aarnisalo J, Veijola R, Vainionpaa R, Simell O, Knip M, llonen J (2008) Cytomegalovirus infection in early
infancy: risk of induction and progression of autoimmunity associated with type 1 diabetes. Diabetologia
51(5):769-772. https:// doi. org/ 10. 1007/ s00125- 008- 0945-8

Honeyman MC, Coulson BS, Stone NL et al (2000) Association between rotavirus infection and pancreatic
islet autoimmunity in children at risk of developing type 1 diabetes.

Diabetes 49(8):1319-1324. https:// doi. org/ 10. 2337/ diabe tes. 49.8. 1319

Jun HS, Yoon JW (2003) A new look at viruses in type 1 diabetes.

Diabetes Metab Res Rev 19(1):8-31. https:// doi. org/ 10. 1002/ dmrr. 337

Burke RM, Tate JE, Dahl RM et al (2020) Rotavirus vaccination and type 1 diabetes risk among US children
with commercial insurance. JAMA Pediatr 174(4):383-385. https:// doi. org/ 10. 1001/ jamap ediat rics.
2019. 5513

Perrett KP, Jachno K, Nolan TM, Harrison LC (2019) Association of rotavirus vaccination with the incidence
of type 1 diabetes in children. JAMA Pediatr 173(3):280-282. https:// doi. org/ 10. 1001/ jamap ediat rics.
2018. 4578

Protocol Version 2.1, 12.06.2024 Page 47 of 63 Confidential
AVANT1A-Study EU CT No. 2023-507348-35-00



49, Rogers MAM, Basu T, Kim C (2019) Lower incidence rate of type 1 diabetes after receipt of the rotavirus
vaccine in the United States, 2001-2017. Sci Rep 9(1):7727. https:// doi. org/ 10. 1038/ s41598- 019-

44193-4
50. Burke RM, Tate JE, Jiang B, Parashar UD (2020) Rotavirus and type 1 diabetes-is there a connection? A
Synthesis of the evidence. J Infect Dis 222(7):1076—1083. https:// doi. org/ 10. 1093/ infdis/ jiaal 68
51. Hollstein T, Schulte DM, Schulz J, Gliick A, Ziegler AG, Bonifacio E, Wendorff M, Franke A, Schreiber S,

Bornstein SR, Laudes M. Autoantibody-negative insulin-dependent diabetes mellitus after SARS-CoV-2
infection: a case report. Nat Metab. 2020 Oct;2(10):1021-1024. doi: 10.1038/s42255-020-00281-8. Epub
2020 Sep 2. PMID: 32879473
52. Kamrath C, Rosenbauer J, Eckert AJ, et al. Incidence of Type 1 Diabetes in Children
and Adolescents During the COVID-19 Pandemic in Germany: Results From the DPV
Registry. Diabetes Care 2022; 45(8): 1762-71
53. Gottesman BL, Yu J, Tanaka C, Longhurst CA, Kim JJ. Incidence of New-Onset
Type 1 Diabetes Among US Children During the COVID-19 Global Pandemic. JAMA
Pediatr 2022; 176(4): 414-5

54, Ho J, Rosolowsky E, Pacaud D, et al. Diabetic ketoacidosis at type 1 diabetes
diagnosis in children during the COVID-19 pandemic. Pediatr Diabetes 2021; 22(4): 552-7
55. Kamrath C, Monkemoller K, Biester T, et al. Ketoacidosis in Children and

Adolescents With Newly Diagnosed Type 1 Diabetes During the COVID-19 Pandemic in
Germany. JAMA 2020; 324(8): 801-4

56. Kiral E, Kirel B, Havan M, et al. Increased Severe Cases and New-Onset Type 1
Diabetes Among Children Presenting With Diabetic Ketoacidosis During First Year of
COVID-19 Pandemic in Turkey. Front Pediatr 2022; 10: 926013

57. Birkebaek NH, Kamrath C, Grimsmann JM, et al. Impact of the COVID-19 pandemic
on long-term trends in the prevalence of diabetic ketoacidosis at diagnosis of paediatric type
1 diabetes: an international multicentre study based on data from 13 national diabetes
registries. Lancet Diabetes Endocrinol 2022; 10(11): 786-94

58. Muller JA, Gross R, Conzelmann C et al (2021) SARS-CoV-2 infects and replicates in cells of the human
endocrine and exocrine pancreas. Nat Metab 3(2):149-165. https://d oi.o rg/1 0.1 038/s42255- 021-
00347-1

59. Wu CT, Lidsky PV, Xiao Y et al (2021) SARS-CoV-2 infects human pancreatic beta cells and elicits beta cell
impairment. Cell Metab 33(8):1565-1576. https:// doi. org/ 10. 1016/j. cmet. 2021. 05.013

60. van der Heide V, Jangra S, Cohen P et al (2022) Limited extent and consequences of pancreatic SARS-CoV-2
infection. Cell Rep 38(11):110508. https:// doi. org/ 10. 1016/j. celrep. 2022. 110508

61. Weiss A, Donnachie E, Beyerlein A, Ziegler AG, Bonifacio E. Type 1 Diabetes Incidence and Risk in Children

With a Diagnosis of COVID-19. JAMA. 2023 Jun 20;329(23):2089-2091. doi: 10.1001/jama.2023.8674.
PMID: 37213115; PMCID: PMC10203966

62. Lugar M, Eugster A, Achenbach P, von dem Berge T, Berner R, Besser REJ, Casteels K, Elding Larsson H,
Gemulla G, Kordonouri O, Lindner A, Lundgren M, Miiller D, Oltarzewski M, Rochtus A, Scholz M,
Szypowska A, Todd JA, Ziegler AG, Bonifacio E; GPPAD Study Group. SARS-CoV-2 Infection and
Development of Islet Autoimmunity in Early Childhood. JAMA. 2023 Sep 26;330(12):1151-1160. doi:
10.1001/jama.2023.16348. PMID: 37682551; PMCID: PMC10523173.

63. Ziegler AG, Achenbach P., Berner R. et al. BMJ Open. 2019 Oral insulin therapy for primary prevention of
type 1 diabetes in infants with high genetic risk: the GPPAD-POINnT (global platform for the prevention of
autoimmune diabetes primary oral insulin trial) study protocol

64. Winkler C, Haupt F, Heigermoser M et al. Pediatr Diabetes. 2019. Pediatr Diabetes. 2019
Identification of infants with increased type 1 diabetes genetic risk for enrollment into Primary Prevention
Trials—GPPAD-02 study design and first results

65. Krischer JP, Lernmark A, Hagopian WA, Rewers MJ, Mclndoe R, Toppari J, Ziegler AG, Akolkar B; TEDDY
Study Group. SARS-CoV-2 - No Increased Islet Autoimmunity or Type 1 Diabetes in Teens. N Engl J Med.
2023 Aug 3;389(5):474-475. doi: 10.1056/NEJMc2216477. PMID: 37530831; PMCID: PMC10481371.

66. Hippich M, Holthaus L, Assfalg R et al (2021) A public health antibody screening indicates a 6-fold higher
SARS-CoV-2 exposure rate than reported cases in children. Med 2(2):149-163.
https:// doi. org/ 10. 1016/j. medj. 2020. 10. 003

67. Rewers M, Bonifacio E, Ewald D et al (2022) SARS-CoV-2 infections and presymptomatic type 1 diabetes
autoimmunity in children and adolescents from Colorado, USA, and Bavaria, Germany.

JAMA 328(12):1252-1255. https:// doi. org/ 10. 1001/ jama.2022. 14092

Protocol Version 2.1, 12.06.2024 Page 48 of 63 Confidential
AVANT1A-Study EU CT No. 2023-507348-35-00



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Winkler C, Jolink M, Knopff A, Kwarteng NA, Achenbach P, Bonifacio E, Ziegler AG. Age, HLA, and Sex
Define a Marked Risk of Organ-Specific Autoimmunity in First-Degree Relatives of Patients With Type 1
Diabetes. Diabetes Care. 2019 Sep;42(9):1684-1691. doi: 10.2337/dc19-0315. Epub 2019 Jun 18. PMID:
31213469.

Liu E, Lee HS, Aronsson CA, Hagopian WA, Koletzko S, Rewers MJ, Eisenbarth GS, Bingley PJ, Bonifacio E,
Simell V, Agardh D; TEDDY Study Group. Risk of pediatric celiac disease according to HLA haplotype and
country. N Engl J Med. 2014 Jul 3;371(1):42-9. doi: 10.1056/NEJMo0a1313977. Erratum in: N Engl J Med.
2014 Jul 24;371(4):390. PMID: 24988556; PMCID: PMC4163840

Cohen BS, Lebwohl B. COVID-19 and celiac disease: a review. Therap Adv Gastroenterol. 2023 Apr
27;16:17562848231170944. doi: 10.1177/17562848231170944. PMID: 37124373; PMCID: PMC10133858
Beyerlein A, Donnachie E, Ziegler AG. Infections in Early Life and Development of Celiac Disease. Am J
Epidemiol. 2017 Dec 1;186(11):1277-1280. doi: 10.1093/aje/kwx190. PMID: 28637333.

Flor M. Mufioz, M.D., Lawrence D. Sher, M.D., Charu Sabharwal, M.D., M.P.H., Alejandra Gurtman, M.D.,
Xia Xu, Ph.D., Nicholas Kitchin, M.D., Stephen Lockhart, D.M., Robert Riesenberg, M.D., Joanna M. Sexter,
M.D., Hanna Czajka, M.D., Grant C. Paulsen, M.D., Yvonne Maldonado, M.D., Emmanuel B. Walter, M.D.,
Kawsar R. Talaat, M.D., Janet A. Englund, M.D., Uzma N. Sarwar, M.D., Caitlin Hansen, M.D., M.P.H.,
Martha Iwamoto, M.D., Chris Webber, M.D., Luke Cunliffe, B.Sc., Benita Ukkonen, M.D., Silvina N.
Martinez, M.D., Barbara A. Pahud, M.D., M.P.H., lona Munjal, M.D., Joseph B. Domachowske, M.D., Kena
A. Swanson, Ph.D., Hua Ma, Ph.D., Kenneth Koury, Ph.D., Susan Mather, M.D., Claire Lu, Ph.D., Jing Zou,
Ph.D., Xuping Xie, Ph.D., Pei-Yong Shi, Ph.D., David Cooper, Ph.D., Ozlem Tiireci, M.D., Ugur Sahin, M.D.,
Kathrin U. Jansen, Ph.D., and William C. Gruber, M.D.

Evaluation of BNT162b2 Covid-19 Vaccine in Children Younger than 5 Years of Age

N Engl J Med 2023; 388:621-634; DOI: 10.1056/NEJM0a2211031
https://pubmed.ncbi.nlm.nih.gov/36791162/

E.J. Anderson, C.B. Creech, V. Berthaud, A. Piramzadian, K.A. Johnson, M. Zervos, F. Garner, C. Griffin, K.
Palanpurwala, M. Turner, J. Gerber, R.L. Bennett, K. Ali, M. Ampajwala, G. Berman, J. Nayak, C. Chronis, B.
Rizzardi, W.J. Muller, C.A. Smith, G. Fuchs, D. Hsia, J.E. Tomassini, D. DelLucia, C. Reuter, B. Kuter, X. Zhao,
W. Deng, H. Zhou, D. Ramirez Schrempp, K. Hautzinger, B. Girard, K. Slobod, R. McPhee, R. Pajon, A.
Aunins, R. Das, J.M. Miller, and S. Schnyder Ghamloush, for the KidCOVE Study Group* Evaluation of
MRNA-1273 Vaccine in Children 6 Months to 5 Years of Age N Engl J Med 2022;387:1673-87. DOI:
10.1056/NEJM0a2209367

https://pubmed.ncbi.nlm.nih.gov/36260859/

Toepfner N, von MeiBner WCG, Strumann C, Drinka D, Stuppe D, Jorczyk M, Moor J, Pischel J, Liss M, von
Poblotzki E, Berner R, Moor MB, Chao CM. Comparative Safety of the BNT162b2 Messenger RNA COVID-19
Vaccine vs Other Approved Vaccines in Children Younger Than 5 Years. JAMA Netw Open. 2022 Oct
3;5(10):e2237140. doi: 10.1001/jamanetworkopen.2022.37140. PMID: 36255723; PMCID: PMC9579908.
ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D, Collins BS, Hilliard ME, Isaacs D,
Johnson EL, Kahan S, Khunti K, Leon J, Lyons SK, Perry ML, Prahalad P, Pratley RE, Seley JJ, Stanton RC,
Gabbay RA, on behalf of the American Diabetes Association. 2. Classification and Diagnosis of Diabetes:
Standards of Care in Diabetes-2023. Diabetes Care. 2023 Jan 1;46(Suppl 1):519-540. doi: 10.2337/dc23-
S002. Erratum in: Diabetes Care. 2023 Feb 01;: Erratum in: Diabetes Care. 2023 Sep 1;46(9):1715. PMID:
36507649; PMCID: PM(C9810477

Krischer JP, Liu X, Lernmark A, Hagopian WA, Rewers MJ, She JX, Toppari J, Ziegler AG, Akolkar B; TEDDY
Study Group. Predictors of the Initiation of Islet Autoimmunity and Progression to Multiple Autoantibodies
and Clinical Diabetes: The TEDDY Study. Diabetes Care. 2022 Oct 1;45(10):2271-2281. doi: 10.2337/dc21-
2612. PMID: 36150053; PMCID: PM(C9643148.

Ziegler AG, Kick K, Bonifacio E, Haupt F, Hippich M, Dunstheimer D, Lang M, Laub O, Warncke K, Lange K,
Assfalg R, Jolink M, Winkler C, Achenbach P; Frlda Study Group. Yield of a Public Health Screening of
Children for Islet Autoantibodies in Bavaria, Germany. JAMA. 2020 Jan 28;323(4):339-351. doi:
10.1001/jama.2019.21565. PMID: 31990315; PMCID: PMC6990943.

Houben J, Janssens M, Winkler C, Besser REJ, Dzygalo K, Fehn A, Hommel A, Lange K, Elding Larsson H,
Lundgren M, Roloff F, Snape M, Szypowska A, Weiss A, Zapardiel-Gonzalo J, Zubizarreta N, Ziegler AG,
Casteels K; GPPAD study group. The emotional well-being of parents with children at genetic risk for type 1
diabetes before and during participation in the POInT-study. Pediatr Diabetes. 2022 Dec;23(8):1707-1716.
doi: 10.1111/pedi.13448. PMID: 36323590.

Bonifacio E, WeiR A, Winkler C, Hippich M, Rewers MJ, Toppari J, Lernmark A, She JX, Hagopian WA,
Krischer JP, Vehik K, Schatz DA, Akolkar B, Ziegler AG; TEDDY Study Group. An Age-Related Exponential
Decline in the Risk of Multiple Islet Autoantibody Seroconversion During Childhood. Diabetes Care. 2021

Protocol Version 2.1, 12.06.2024 Page 49 of 63 Confidential
AVANT1A-Study EU CT No. 2023-507348-35-00


https://pubmed.ncbi.nlm.nih.gov/36260859/

Feb 24,44(10):2260-8. doi: 10.2337/dc20-2122. Epub ahead of print. PMID: 33627366; PMCID:
PMC8929192.

80. Elding Larsson H, Vehik K, Gesualdo P, Akolkar B, Hagopian W, Krischer J, Lernmark A, Rewers M, Simell O,
She JX, Ziegler A, Haller MJ; TEDDY Study Group: Children followed in the TEDDY study are diagnosed with
type 1 diabetes at an early stage of disease. Pediatr Diabetes 15(2):118-26, 2014. doi: 10.1111/pedi.12066

81. Winkler C, Schober E, Ziegler AG, Holl RW: Markedly reduced rate of diabetic ketoacidosis at onset of type
1 diabetes in relatives screened for islet autoantibodies. Pediatr Diabetes 13(4):308-13, 2012. doi:
10.1111/j.1399-5448.2011.00829.x.

Protocol Version 2.1, 12.06.2024 Page 50 of 63 Confidential
AVANT1A-Study EU CT No. 2023-507348-35-00



19. APPENDIX A: SCHEDULE OF PROCEDURES

Visits

Baseline Visit

age 3 months

Visit

age 6 months

Visit

visit 2 plus 3-6
weeks

Visit

visit 3 plus 8

weeks

Visit

age 12 months

Visit

Visit

age 15 months|age 18 months

Visit

age 21 months

Visit

age 24 months

Visit

age 30 months

Visit

age 36 months

Visit
every 12
months until
maximum age
6 years

Visit window

+28d

+28d

+4d

+14d

+14d

+14d

+30d

Study visit

2

3

4

10

11

12+

Informed consent,
Review Incl./Excl. Criteria

X

Medical History (including birth weight)

XX X[

Randomization (vaccine / placebo)

Intervention

Vaccination

Primary and Secondary Outcome measurements

IAA; GADA; 1A-2A; ZnT8RA; ZnT8WA

X

X

X

X

X

X

Transglutaminase antibodies

X
(from islet
autoantibody
aliquot)

X
(from islet

autoantibody

aliquot)

X
(fromislet
autoantibody
aliquot)

X
(fromislet
autoantibody
aliquot)

X
(from islet
autoantibody
aliquot)

X
(from islet
autoantibody
aliguot)

Local investigations & measurements

Physical examination (incl. weight / height)

Assessment of AEs and SAEs

x

Psychological Questionnaire

Exploratory Outcomes

Infection surveillance

Stool sample (at home) and brought to visits

monthly from age 3 months to 24 months

Saliva (at home) and picked up

weekly from age 3 months to 24 months

Serum for virus antibodies

x

X

X

x

e-diary (related to infection & SARS-COV-2)

XXX

XX

X

[ X

x

X |X

Immune surveillance

OLINK inflammatory panel

X

Whole blood multiparameter Flow

Whole blood for cell isolation (Freezing/RNAseq)

Whole blood for RNAseq

XXX [X

Fresh cell assays (selected sites)

DNA for methylation

XXX [ [x<

XXX [X]X|X

XXX XXX

Metabolic markers

Pre-prandial and 30min post-prandial glucose,
insulin, C-peptide, proinsulin

X
only Glucose
pre-prandial

X
only Glucose
pre-prandial

HbAlc

X

X

OGTT (at 0/30/60/90/120 min.)
for glucose, c-peptide, insulin, proinsulin

X
If islet
autoantibody
positive

X
If islet
autoantibody
positive

Vitamin D

X

Metabolomics

X

X

Sample collection

Total serum/ blood for serum requirements

capillary blood

Other blood

| capillary blood |
I I

] capillary blood ]
I I

Total

Blood volumes

Blood volumes for protocol parameters (mL):

0.2

13.6

0.2

19.8

5.2

145

0.2

21

21

5.5

Maximum blood volume (3% of total blood volume) i

1351

17.64

20.33

22.32

22.46

23.83

26.48

28.96

31.37

35.66

Blood volumes per protocol %

*** max. 300yl of capillary blood
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20. APPENDIX B: SAE Report Form

Do mot send source documents unless requested by Or. Nibler & Partner

Page 15
Surmmarise all pertinent information from the records on this form in BLOCK CAPITALS ==

Serious Adverse Event Report Form (i | DF, MELER
" ® faly K

1. Study Information

Shart Title: | SFPAD-AVANTIA

Clinical Trial Code: GPPAD-DS-AVANTIA

EU Trial Number: 2023-507348-35-00

Indication: Type 1 Diabetes.

2. Subject Information

Patient ID: - -
Linmiry  Sirlc vl i Mo
Age (month):
see M[ | F[] Weight (ke): Height (cm):

3. Report Infermation

Date of Awareness: - |

Date of Repart: - Patient was unblinded: "l"u:|:| NUI:'

[ =R o |

Type of Report:  Initia |:| Folaw-Lig I:I Fallow-Lkg number

4_ Investigator Information
Hame of Ineestigator:

Hame of Institution:

Country:

E-Mail-Address:

Phone-Mo.:

Fax-Mo_:

PLEASE FAX FORM WITHIN 24 HOURS TO : +49 700 DRUGSAFETY / +43 TR0 3784723389
OR E-MAIL: GPPADGDRUGSAFETY.DE

D Mibler & Partnier SAE Form Version 1.0, Harch 2919
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eees | "R N|BLER Serious Adverse Event Report Form Page 2/5
*3°% | & PARTNER Study: GPPAD-AVANT1A PatientID: Country ID:  SitelD:  SubjID: Case No:
5. Information on Serious Adverse Event(s)
Serious Adverse Event Seriousness Criteria Severity| Onset Date Outcome Date of resolution | Relationship between SAE and IMP
1. Death L. Recovered/
2. Life threatesing Resolved Related
| 3. Inpatient hospitalization or prolongation 2. Recovering/ Resclving 1 = Related
. | of existing hospitalization 3. Mot recovered) 2 = Probable
g 4, Results in persistant or significant heeed 3 = Possible
gt-'.al:lilit',-' f‘i)?c,apadtyh-:?r permanent " ':nt rfr.;d,.'
H &' | disruption of one's ability to carry out 2OV
F’Ieafss_:e recufd each event in one | | e Functions or cally sctities resolved Mot related
f"-?"“, if mme1 record the E 5. Ary congenital anomaly with sequelae 4 = unlikely
diagnosis instead of symptoms i 5. Faml™ 5 = unrelated
E 6. Important medical event 6. Lozt to follow-up
e ] Irsert .
k] Pleasefillin1- 6 ::ms;lf dd mm  yyyy 16 dd mm  yyyy Fease fillin 1- 5
:| please en j plei - | |please enter - | v please enter -
:| please en - | plei - ~| | please enter - | j please enter -
:| please en - plei ~ j please enter - - | please enter -

* 1=mild; 2=moderate; 3=severe and undisireable;
* 4=life-threatening or disabling; S=death

Is there a reasonable possibility that any other medication
caused the event?

Are there any other possible contributory factors?

MName and date of last visit before onset of SAE:

Cause(s) of death as of autopsy:

YES |:| no |:| unknown I:I If yes, please fill in:

hd

:.re:sl:| nn|:| If yes, please fill in name of medication:

**If subject died, was am autopsy performed? ye&l:l nu::l:l unknaown |:| if yes, date of autopsy (dd'mmiyyyy):

Study conduct
Others

Contributory Factor
Progression of concomitant disease |:|

[
[

Dr. Nibler & Partner SAE Form Version 1.0, March 2019
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OR NIBLER Serious Adverse Event Report Form Page 3/5

% PARTNER Study: GPPAD-AVANT1A
6. Study Treatment Information

PatientlD:  country ID: Site ID: Subj ID: Case No..

Study Treatment Action

Study treatment Kit No. Treatment Dates Dosage because of SAE Restart of Study Treatment
1. Mo change - -
2. Drug interrupted 3 o
3. Stopped permanenithy E E
4, Mot applicable = =
5. Unknown E3 g ?
) Date dose first Date of last dose : b g =8
Kit Number received prior to SAE requeney | Reuts Date of Acion | 2 F [ Restartof Sudyteatment | 3 §
(dd/mm{yyyy) (ddfmmiyyyy) : (dd/mmyyyy) date (dd/ mm/yyyy)

pl - -

HEEER
HEEEEE

7. Relevant concomitant medication excluding those used to treat the SAE

Name of medication Treatment Dates Dosage

Medication Action Reason for use

1. Medication unchanged
2. Medication withdrawn
3. Dose reduced

4, Dose increased

5. Medication interrupted

Date dose first Date of last dose : 6. Unknown
received prior to SAE Amourt [ Unit| Frequency | Route Date of Adtion

[dd.mm.yyyy] (dd.mm.yyyy) 16 (ddd/mm/yyyy)
Ple - | -

- .

v ~ Ple - | M
- - Plﬁ; -
- - Ple ~ | -

|:| nomne

Dr. Nibler & Partner SAE Form Version 1.0, March 2019
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*222 | DR, NIBLER
[E1rL]

% PARTHER Serious Adverse Event Report Form Study: GPPAD-AVANT1A Pape 45

Patient ID:  Country Site: Subj- Case Mo

& Treatment of the reported events (Countermeasures)

Mo countermeasures D Drug treatment or others I:l < Please fill in subseguent list
Treatmient Treatment dates Dosage
Slart thalic Slop Sate e Arfaronil Uit Friajusiey Routic
Lidlimb of drug af fad-Oro] Dredlisan e m ey 124 ey ] . a5 300 Tg ] Tp—r
=
- O
- -l O
- - O

9. Relevant medical history

Medical history relevant to the SAE Dates
Slart dals broars 4! Les 0, End Jafa
{iBchuthng concumest asd Bra-annling conditksim] { L L 2T N Ay
*| | pleas - i |
- | Flear - | -
- | Plea: = | - |
- Pleaz = | - |
- Plea: - | -
l:l Mone
10. Relevant laboratory findings or investigations
Date Result Hormal value CTCAE
Laboratory, test or scan relevant to the SAE P p—— T Rarvga of Vakss Crada 9%
- Please . -
- Please -
- Please -
- Please =
- Please: « |

I:l Mone

¥ CTCAE grade 4 or above, o considersd 1o be serous for any other neason, please also list in section 5

Dor. Miblér & Partner SAE Form Versen 1.0, Mach J001F
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*eas | DR. NIBLER _
*82 | o PARTNER Serious Adverse Event Report Form Study: GPPAD-AVANT1A Fage 55

Patient 10: Counbry: il Subyr Came Mo,

11. Investigator's Comment

Please provide additional information relevant fo the SAE here

Fleaze do not attach discharge sumenaries, copies of medical reconds or examirabion results uniess specifically requested

12. Investigator's Signature

-

Ut [ddme. vy S Salune

PLEASE FAX FORM WITHIN 24 HOURS TO : +43 700 DRUGSAFETY [ +49 T00 3784723389
OR E-MAIL: GPPADE@EDRUGSAFETY.DE

Dor. Miblir & Partner SAE Form Verkkem 1.0, March 25019
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21. Appendix C: E-diary

ELECTRONIC DIARY
To be completed by parents every 2 weeks until age 36
months + 14 days
This part will be pre-filled electronically:
GPPAD-D:
period: from /[ wuntil [/ [
DD MM YYYY DD MM YYYY
1.Did L] COVID-19 ;f_or each
your []  Middle Ear Infection okon the
child ] Eye infection additional
have [] Common cold, Sinusitis, Laryngitis, Pharyngitis, Influenza, ﬁﬁ;ﬁgs
any of Bronchitis sis was
the fol- ] Tonsillitis confirmed
lowing [0  Pneumonia fge“g%g'f
respira- ] Other (please discuss with your study doctor) nosis was
tory in- confirmed
fections [0 No ooty
during test and if
the last the child
2 *Was the diagnosis confirmed by a medical doctor? Eﬁ‘giijfe
weeks? | O Yes O No e
*Was the diagnosis confirmed by a laboratory test? Zngar
U Yes I No
*Did your child experience fever
O Yes 0 No
(temperature above 38 degrees during the infection)?
#If your child had CoViD-19, were there symptoms?
Ll Yes U No 4 for
covip-
#Which ones and how many days did the symptoms last? igsﬁ"sa%']e
additional
Fever ______days question
about
symptoms
Cough days should
appear —
Rhinorrhoea ____days ticked for
symp-
Sore throat days ome the
questions
hich
Dyspnoea _____days oo
how many
Headache and malaise days dﬁysld
Gastrointestinal symptoms appear
(diarrhoea, nausea, vomiting, and /or ab-
dominal pain) ____ days
Other
(fatigue, myalgia, arthralgia, rash, conjunc-
tivitis, disturbances of smell or taste) ~___days
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2. Did I Yes O No *if yes,
your . ) ) ) ] the addi-
child Was the diagnosis confirmed by a medical doctor? tional
have a | O Yes O No ggﬁ: "

in. | * Did your child experience fever? ia0no-
gastroin diagno
testinal 0 Yes U No sis was

infection | (temperature above 38 degrees during the infection)? fcfr:e g
during by MD
the last axd if
2 the child
weeks? experi-

enced
fever
should
appear
3. Did O Yes O No *if yes,
your . ) ) ) ) the addi-
child Was the diagnosis confirmed by a medical doctor? Yes t|32§|
have EI I\_IO ) ] ?ions, if
any Did your child experience fever? O Yes | diagno-
otherin- | O No sis was
fections | (temperature above 38 degrees during the infection)? P
during by MD
the last a?gd if
2 the child
weeks? experi-
enced
fever
should
appear

4. Did O Yes O No

your

child

have fe-
ver
(temper-
ature
above
38 de-
grees)
without
other
signs of
infection
during
the last
2
weeks?

5. Did O Yes O No *if yes,
your R . . . the addi-
) If yes, please discuss this with your study doctor. tional
Sgigjpdae' question

“which
chronic chronic
disease disease”
in the should
last 2 appear
weeks?
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6.1s O Yes This
your . question
child O No, Date of last breast-feeding: /[ will no
currently DD MM YYYY longer
breast- | O The child was never breast-fed ;“:Egar'
fed? child
If Yes, was not
Does your child receive any additional formula milk? loorn”fé r
O Yes O No e
fed be-
fore
7.a).Did | O Yes O No This
you in- \(lzvtijlleitolon
troduce
solid If YeS, longer
. appear,
food Date of firstfood: [/ [ if solid
during DD MM YYYY food was
the last | Or _a'{eady
ntro-
2 atthe ageof __ _ weeks duced
weeks? before
7.b)Did | O Yes O No This
you in- question
troduce will only
food If Yes, ﬁpsgleizr,
contain- | Date of first food containing gluten: ____ /_ _ /_ food was
ing glu- DD MM YYYYJ already
ten Or intro-
at the age of weeks duced
(such as 9 - before.
wheat, It should
rye, bar- no
ley, longer
appear,
oats, if food
spelt, contain-
green ing glu-
spelt, ten was
e.g. in already
=~ intro-
the form duced
of semo- before-
lina, oat-
meal,
baby
biscuits,
rusks in
milk for-
mula)
during
the last
2
weeks?
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22. Appendix D: Psychological Questionnaire
Well-being Questionnaire: mother, father, other guardian

Today’s date:

/ / Filled out by the study team:

(day) (month) (year) I:l V5 I:l V9

Who has filled out the questionnaire?
[] Mother [] Father [] other guardian:

1. Over the last 2 weeks, how often have you been bothered by any of the following problems?

not at all several days more than half nearly
the days every day
1.1 Little interest or pleasure in doing things O O O O
1.2 Feeling down, depressed, or hopeless ] ] ] ]
1.3 Trouble falling or staying a sleep, or sleeping too much ] ] ] ]
1.4 Feeling tired or having little energy ] ] ] ]
1.5 Poor appetite or overeating ] ] ] ]
1.6 Feeling bad about yourself — or that you are a failure ] ] ] ]
or have let yourself or your family down
1.7 Trouble concentrating on things, such as reading the ] ] ] ]
newspaper or watching television
1.8 Moving or speaking so slowly that other people could
have noticed? Or the opposite — being so fidgety or ] ] ] ]
restless that you have been moving around a lot more
than usual
1.9 Thoughts that you would be better off dead or of hurt- ] ] ] ]
ing yourself in some way
2. Questions about “anxiety:
No Yes
2.1 In the last 4 weeks, have you had an anxiety attack — suddenly feeling fear or panic? 0 0
>> If you checked ,,NO“, go to question #3.
2.2 Has this ever happened before? ] ]
2.3 Do some of these attacks come suddenly out of the blue — that is, in situations where you don’t J J
expect to be nervous or uncomfortable?
2.4 Do these attacks bother you a lot or are you worried about having another attack? O O
2.5 Think about your last bad anxiety attack? Have you been bothered by short of breath, sweat, heart ] ]
race or pound, feeling dizzy or faint, tingling or numbness, nausea or an upset stomach?
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3. If you checked off any problems on the questions 1 and 2, how difficult have these problems made it for you to do your work,
take care of things at home, or get along with other people?

[] not difficult at all [[] somewhat difficult [] very difficult [] extremely difficult

4. How often do you worry that your child will get diabetes?

(mark one answer)

[ never [ rarely [] sometimes [ often [] very often

5. When you think about your child’s risk for developing diabetes do you feel:
(mark one answer on each line a —f)

a. [ not at all calm [] somewhat calm [] moderately calm [] very calm

b. [] not at all worried [] somewhat worried [] moderately worried [] very worried
[ [] not at all relaxed [] somewhat relaxed [] moderately relaxed [] very relaxed
d. [] not at all tense [] somewhat tense [ ] moderately tense [] very tense

e. [] not at all at-ease [] somewhat at-ease [] moderately at-ease [] very at-ease
f. [] not at all nervous [] somewhat nervous [[] moderately nervous [] very nervous

6. Overall, how do you feel about having your child participate in the GPPAD-AVAnT1A-Study?
(mark one answer)

[JLikeitalot [ Like it a little [Jr1tis ok [] pislike it a little [] pislike it a lot

7. Do you think vyour child’s participation in the GPPAD-AVAnT1A-Study was a good decision?
(mark one answer)

[] a great decision
[] a good decision
[] an ok decision
[] a bad decision

[] a very bad decision

8. Would you recommend the GPPAD-AVANT1A-Study to other parents?
[] No, not at all [] rather not ] it depends [ rather yes [] Yes, at any case

Thanks for taking time to complete this questionnaire!
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