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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

e The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, Disability and Ageing and is responsible for regulating therapeutic
goods, including medicines, medical devices, and biologicals.

e The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk management
approach designed to ensure therapeutic goods supplied in Australia meet acceptable
standards of quality, safety, and efficacy.

e The work of the TGA is based on applying scientific and clinical expertise to decision-making,
to ensure that the benefits to the Australian public outweigh any risks associated with the
use of therapeutic goods.

e The TGA relies on the public, healthcare professionals and industry to report problems with
therapeutic goods. The TGA investigates reports received to determine any necessary
regulatory action.

e Toreporta problem with a therapeutic good, please see the information on the TGA website.

About AusPARs

¢ The Australian Public Assessment Report (AusPAR) provides information about the
evaluation of a prescription medicine and the considerations that led the TGA to approve or
not approve a prescription medicine submission. Further information can be found in

Australian Public Assessment Report (AusPAR) guidance.
e AusPARs are prepared and published by the TGA.

e AusPARs are static documents that provide information that relates to a submission at a
particular point in time. The publication of an AusPAR is an important part of the
transparency of the TGA’s decision-making process.

e A new AusPAR may be provided to reflect changes to indications or major variations to a
prescription medicine subject to evaluation by the TGA.

Copyright

© Commonwealth of Australia 2026

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal use or, if
you are part of an organisation, for internal use within your organisation, but only if you or your organisation do not use the
reproduction for any commercial purpose and retain this copyright notice and all disclaimer notices as part of that
reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or allowed by this copyright notice, all other
rights are reserved, and you are not allowed to reproduce the whole or any part of this work in any way (electronic or
otherwise) without first being given specific written permission from the Commonwealth to do so. Requests and inquiries
concerning reproduction and rights are to be sent to the TGA Copyright Officer, Therapeutic Goods Administration, PO Box
100, Woden ACT 2606 or emailed to <tga.copyright@tga.gov.au>.
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List of abbreviations

Abbreviation Meaning

ACM Advisory Committee on Medicines

ADA Anti-drug antibodies

ADCC Antibody dependent cellular cytotoxicity
AE Adverse event

AESI Adverse events of special interest

ARTG Australian Register of Therapeutic Goods
ASA Australia-specific annex

AUC Area under the concentration-time curve
AUCix¢ Area under the concentration time curve from time zero to infinity
BSA Body Surface Area

CD3 A cell surface antigen present on T lymphocytes
CDC Complement dependant cytotoxicity

CI Confidence interval

Crax Maximum serum concentration

CMI Consumer Medicines Information

CMV Cytomegalovirus

CRS Cytokine release syndrome

DDIs Drug-drug interactions

DKA Diabetic ketoacidosis

DLP Data lock point

DNA Deoxyribonucleic acid

DP Drug product

DS Drug substance

EBV Epstein Barr Virus

EU European Union

Fc Fragment crystallizable

GLP Good laboratory practice

HLA Human leukocyte antigen

HRs Hazard ratios

Ig immunoglobulin

ITT Intent to treat

I\ Intravenous
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Abbreviation Meaning

mAb Monoclonal antibody

MHC Major histocompatibility complex
MMRM Mixed model repeated measures
OGTT Oral glucose tolerance test

PBMC Peripheral blood mononuclear cell
PI Product Information

PK Pharmacokinetics

PSUR Periodic safety update report

QTc Corrected QT interval

RMP Risk management plan

RSE Relative standard error

SAEs Serious adverse events

SAP Statistical analysis plan

SC Subcutaneous

SD Standard deviation

T1D(M) Type 1 diabetes mellitus

TEAEs Treatment emergent adverse events
TESAE Treatment emergent serious adverse events
TGA Therapeutic Goods Administration
TMDD Target mediated drug disposition
vd Volume of distribution
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Product submission

Submission details

Type of submission:
Product name:

Active ingredient:
Decision:

Date of decision:

Date of entry onto ARTG:
ARTG number:

V¥ Black Triangle Scheme
for the current submission:

Sponsor’s name and address:

Dose form:

Strength:

Container:
Pack size:

Approved therapeutic use for
the current submission:

Route of administration:

Dosage:

New biological entity
Tzield

Teplizumab
Approved

21 May 2026

21 May 2026
476208

Yes

Sanofi-Aventis Australia Pty Ltd
Level 23, Tower 3

300 Barangaroo Ave
Barangaroo NSW 2000
Australia

Concentrated injection

Each vial contains 2 mg of teplizumab in 2 mL of concentrated
solution (2 mg/2 mL).

Glass Type I Clear vial
Single pack

Tzield is indicated to delay the onset of Stage 3 type 1 diabetes
mellitus (T1D) in adult and paediatric patients aged 8 years and
older with Stage 2 type 1 diabetes mellitus (see Section 5.1
Pharmacodynamic Properties — Clinical trials).

Intravenous Infusion

Tzield should be administered by intravenous infusion (over a
minimum of 30 minutes), using a Body Surface Area (BSA) -
based dosing, once daily for 14 consecutive days as follows:

e Day 1: 65 micrograms/m?2

¢ Day 2: 125 micrograms/m?2

¢ Day 3: 250 micrograms/m?2

¢ Day 4: 500 micrograms/m?2

¢ Days 5 through 14: 1030 micrograms/m2
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For further information regarding dosage, such as dosage
modifications to manage adverse reactions, refer to the
Product Information.

Pregnancy category: Category B3

There are no clinical data available for teplizumab on the
effects on fertility. Fertility and reproductive performance
were unaffected in female and male mice treated with a
surrogate anti-mouse CD3 antibody up to 20 mg/kg by SC
administration.

Available case reports from clinical trials with Tzield are
insufficient to identify a drug-associated risk of major birth
defects, miscarriage or other adverse maternal or foetal
outcomes. Tzield is not recommended during pregnancy.

The use of any medicine during pregnancy requires careful
consideration of both risks and benefits by the treating health
professional. The pregnancy database must not be used as the
sole basis of decision making in the use of medicines during
pregnancy. The TGA does not provide advice on the use of
medicines in pregnancy for specific cases. More information is

available from obstetric drug information services in your
state or territory.

Product background

This AusPAR describes the submission by Sanofi-Aventis Australia Pty Ltd (the Sponsor) to
register Tzield (teplizumab) 2 mg/2 mL Concentrated injection vial for the following proposed
indication:!?

Tzield is a disease modifying agent that preserves beta cell function indicated to delay the
onset of Stage 3 type 1 diabetes (T1D) in adult and paediatric patients 8 years of age and
older with Stage 2 T1D.

Disease or condition

Type 1 diabetes mellitus (T1DM or T1D) is a chronic disease secondary to pancreatic
insufficiency of insulin production. This results in dysregulation of glucose homeostasis, mainly
hyperglycaemia and its potential flow-on effects, e.g. neuropathy, nephropathy, retinopathy, or
atherosclerosis.

There are a variety of causes of pancreatic insufficiency of insulin production which are typically
grouped into genetic and environmental factors. In most patients newly diagnosed with T1DM,
anti-islet autoantibodies have been present. There is an influence of genetic factors (especially
regarding MHC/HLA), as close relatives of people with T1DM are at higher risk. Environmental
factors (e.g. infections) may potentially be a trigger for the immune processes leading to T1DM.

1 This is the original indication proposed by the sponsor when the TGA commenced the evaluation of this submission. It may
differ to the final indication approved by the TGA and registered in the Australian Register of Therapeutic Goods.
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Stages of T1DM

An overview of T1DM stages is shown in Table 1. T1DM starts at Stage 1, but clinical features are
usually not present until Stage 3 (e.g. polyuria, polydipsia, blurred vision, weight loss, and
fatigue) and potentially life-threatening complication such as diabetic ketoacidosis (DKA).

Table 1. Overview of T1DM stages.23

Stage | Characteristics Testing

(* | Genetic risk, immune activation and response Presence of anti-islet autoantibodies

Autoimmunity: 2 or more autoantibodies EPG: <5.6 mmol/L (normal fasting glucose)
1 Glucose: normoglycaemia 2h PG: </ .8 mmol/L (normal glucose tolerance)
Clinical features: presymptomatic HbA1c: <5 7%

Autoimmunity: 2 or more autoantibodies %ﬁinﬁb@i&%i&?&?bt&i@%ﬁ 2a), 6.0~ 6.9 mmollL (Stage
2 Glucose: dysglycaemia

— _ , 2h PG: 7.8 — 11.1 mmol/L (impaired glucose tolerance)
ShiicaicARTEHpE P HbA1lc: 5.7 - 6.4% or 210% increase

Autoimmunity: autoantibodies may be absent Diagnostic thresholds including:

Glucose: dysglycaemia mostly manifested as EPG: 27 .0 mmol/L

3 hyperglycaemia 2h PG: =11.1 mmol/L
Clinical features: initially asymptomatic (may not | A clinical diagnosis and further confirmatory tests may be
require insulin; Stage 3a) followed by typical needed.

T1DM symptoms (requiring insulin; Stage 3b)

4 Long-standing T1DM

*Pre-disease

Australian epidemiology

Overall, the incidence of type 1 diabetes in Australia is approximately 12 per 100,000.4 In 2021,
81% of children, adolescents and young adults with type 1 diabetes mellitus were aged 10 to 19
years. In 2021, by age group, the prevalence was 27.4 per 100,000 (0-4 y), 127.2 per 100,000 (5-
9y),279.5 per 100,000 (10-14 y), and 415.8 per 100,000 (15-19 y).* After adjusting for age, First
Nations children, adolescents and young adults were approximately 21% less likely to have
T1DM compared to their non-Indigenous counterparts.

Current treatment options

At this stage, insulin therapy is the mainstay of direct pharmacological T1DM treatment in
Australia. No disease-modifying or preventative therapies are currently registered. The
availability of such therapies would be highly advantageous. Those therapies could target T1DM
at various stage along the disease process, e.g. preventing or delaying the onset, preserving
insulin secretion, preserving (3-cell function, B-cell replacement (including stem cell therapy).

2 American Diabetes Association Professional Practice Committee (2024). 2. Diagnosis and Classification of Diabetes:
Standards of Care in Diabetes-2024. Diabetes care, 47(Suppl 1), S20-S42. https://doi.org/10.2337 /dc24-S002

3 Haller M] et al. (2024) ISPAD Clinical Practice Consensus Guidelines 2024: Screening, Staging, and Strategies to Preserve
Beta-Cell Function in Children and Adolescents with Type 1 Diabetes. Horm Res Paediatr. 28 December 2024; 97 (6): 529-
545. https://doi.org/10.1159/000543035

4+ AIHW 2024. Diabetes: Australian facts [online]. Available at:
https://www.aihw.gov.au/reports/diabetes/diabetes/contents /how-common-is-diabetes/type-1-diabetes (accessed 11 Dec
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Clinical rationale

Teplizumab preserves beta cell function by binding to CD3 (a cell surface antigen present on
T lymphocytes) and delays the onset of Stage 3 T1D in Stage 2 patients. The mechanism may
involve partial agonistic signalling and deactivation of pancreatic beta cell autoreactive T
lymphocytes. Teplizumab leads to an increase in the proportion of regulatory T cells and of
exhausted CD8+ T cells in peripheral blood.

Regulatory status

Australian regulatory status

This product is considered a new biological entity for Australian regulatory purposes. Tzield has
not been registered on the ARTG previously.

International regulatory status

This submission was evaluated as part of the Australia-Canada-Singapore-Switzerland-United
Kingdom (ACCESS) Consortium with work-sharing between the TGA and Swissmedic. Each
regulator made independent decisions regarding approval (market authorisation) of the new
medicine.

At the time the TGA considered this submission, similar submissions had been approved in the
United States, Canada, United Kingdom and the European Union. The following table
summarises these submissions and provides the approved indications.

Table 2. International regulatory status.

Region Submission Status Approved indications

date
United 31 October Approved on 17 | Tzield is indicated to delay the onset of
States of 2020 November Stage 3 type 1 diabetes (T1D) in adult and
America 2022 pediatric patients 1 year of age and older

with Stage 2 type 1 diabetes.

Canada 30 August Approved on 5 | Tzield is indicated to delay the onset of
2024 May 2025 Stage 3 type 1 diabetes in adult and
paediatric patients 8 years of age and
older with Stage 2 type 1 diabetes.

United 30 August Approved on 14 | Tzield is indicated to delay the onset of
Kingdom 2024 August 2025 Stage 3 type 1 diabetes in adult and
paediatric patients 8 years of age and
older with Stage 2 type 1 diabetes (T1D).

European 19 Approved on 12 | Teizeild is indicated to delay the onset of
Union December February 2026 | stage 3 type 1 diabetes (T1D) in adult and
2024 paediatric patients 8 years of age and
older with stage 2 T1D.
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Registration timeline

The following table captures the key steps and dates for this submission. This submission was
evaluated under the standard prescription medicines registration process.

Table 3. Timeline for Submission PM-2025-00088-1-5.

Description Date

Submission dossier accepted and first round evaluation 28 February 2025
commenced

Evaluation completed (End of round 2) 19 December 2025
Advisory committee meeting 9 -10 April 2026
Registration decision (Outcome) 21 May 2026
Registration in the ARTG completed 21 May 2026
Number of working days from submission dossier acceptance to 218

registration decision*

*Statutory timeframe for standard submissions is 255 working days

Assessment overview

A summary of the TGA’s assessment for this submission is provided below.

This section is a TGA summary of wording used in TGA’s evaluation report, which discussed
numerous aspects of overseas evaluation reports and included some information that was
commercial-in-confidence.

Quality evaluation summary

The proposed medicine is identical to that evaluated and approved within the SMC package
regarding strength or size, formulation, manufacturer and manufacturing process.

Drug substance

Teplizumab is a glycosylated IgG1 kappa monoclonal antibody that selectively binds to the CD3
complex of T lymphocytes. The active ingredient was produced using recombinant DNA
technology.

Teplizumab drug product (DP) is supplied as a sterile solution with a concentration of 1.0
mg/mL for IV infusion. The formulation is the same as the drug substance. The teplizumab DP
contains 1.0 mg/mL teplizumab in a buffer composed of 10 mM sodium phosphate at pH 6.1
containing 150 mM sodium chloride and 0.05 mg/mL polysorbate 80. There are no novel
excipients, and no excipients of human or animal origin.

The DP is packaged in a Type I borosilicate glass vial with a butyl rubber stopper and an
aluminium seal with a coloured polypropylene flip-off cap. The nominal fill volume is 2 mL.

The vial should be stored upright and remain in the outer carton to protect it from light. Do not
freeze or shake the vials.
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Stability data provided supports a shelf life of 36-months at a storage condition of 2 °C to 8 °C.
For IV infusion bags the diluted solution for infusion can be held at room temperature (15 °C to
25 °C) and the infusion completed within 6 hours of the start of preparation (i.e., removing the
cap from the vial). For syringe infusions the diluted solution for infusion can be held for 12
hours under refrigerated conditions (2 °C to 8 °C), followed by no more than 6 hours at ambient
temperature (15 °C to 25 °C).

Recommendations to the clinical delegate

There are no objections on quality grounds to the approval of Tzield.

Nonclinical evaluation summary

The nonclinical dossier was adequate in scope in accordance with the relevant TGA-adopted
guidelines and all pivotal safety-related studies were GLP-compliant.

The target of teplizumab, human CD3 shares high protein sequence homology with the
chimpanzee CD3 epitope region, whereas CD3 of other species (rodent, monkey/macaque, pig,
cat, dog) have less homology. For this reason, the chimpanzee was identified as the sole species
likely to be pharmacologically responsive to teplizumab. In vitro, binding of teplizumab to
soluble human CD3 and binding of a mouse surrogate mAb (Monoclonal antibody), 2C11-
mG2a(Ala-Ala), to soluble mouse CD3, indicated comparable binding affinity (Kd: 2.3 and 3.0 uM,
respectively).

In an in vivo study, the mouse mAb surrogate 2C11-mG2a(Ala-Ala) delayed onset of diabetes and
reduced incidence of diabetes in a mouse model of pre-diabetes (non-obese diabetic, NOD mice).
However, subsequent exposures to surrogate mAb (and to an isotype control mAb) caused
hypersensitivity reactions, with high mortality observed due to anaphylactic reactions.

Modifications to two amino acids in the Fc portion of teplizumab immunoglobulin (Ig) are
intended to reduce Fc mediated effector functions and complement binding. In vitro cellular
assays did not identify discernible complement dependant cytotoxicity (CDC) and antibody
dependent cellular cytotoxicity (ADCC) activity by teplizumab under test conditions.

In tissue cross-reactivity studies teplizumab showed targeted binding to T lymphocytes present
in various tissues from a human tissue panel, but no binding to B or non-T regions of lymphoid
tissues. Teplizumab induced mild increases of cytokine release in human PBMCs (peripheral
blood mononuclear cells) in vitro, while in vivo mouse surrogate mAb also mildly induced
cytokine release (IL-6 and IL-12, <3.5-fold).

Safety pharmacology assessments incorporated in the toxicity study designs did not indicate any
organ system hazards of using teplizumab in patients.

A study that compared the pharmacokinetic profiles of early manufacturing process lots of
teplizumab in rats showed bioequivalence between the two processes. The pharmacokinetics of
teplizumab in chimpanzees and human patients was generally consistent with the protein
nature of the antibody drug (i.e., long half-lives) and considered acceptably similar in
chimpanzees and human subjects. The pharmacokinetics of the surrogate mAb in mice also
displayed a long half-life and considered acceptably similar. Therefore, most nonclinical safety
studies have been conducted with the surrogate mAb in mice.

The pivotal single dose subcutaneous (SC) toxicity study in chimpanzees showed teplizumab
exerting a pharmacodynamic effect against T cells resulting in complete (albeit, transient)
depletion of CD3+ T cells. At the highest dose this was associated with mortalities that were
attributed to bacterial and viral infections (necro-suppurative bacterial pneumonia, lympho-
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proliferative disease, secondary to T cell suppression and Epstein Barr Virus (EBV)-like
lymphocryptovirus infection).

At all doses there were decreases in T cell subpopulations, concurrent decreases in CD19+ B
cells (transient) and increased circulating levels of TNF-a, IL-6, and IL-10 (peak at 6h and
resolved at 2 weeks post-dose). There were no clinical signs of inflammation or irritation at the
injection site. Dose-dependent release of cytokines (TNFq, IL-6, IL-10) peaked 6 h post-dose.

Repeat-dose toxicity studies in mice with the surrogate mAb [2C11-mGZ2a(Ala-Ala) indicated
toxicities were primarily due to pharmacological actions on lymphocytes (decreased counts),
correlating with findings in thymus (reduction in cellularity of the medulla) and spleen
(haematopoiesis increase). B cells and NK cells were slightly lower throughout the 6-day study
(6-week recovery) in spleen and/or only on Day 2 in peripheral blood. There were also findings
in mandibular lymph nodes (neutrophil infiltration) and bone marrow (myeloid hyperplasia
comprised primarily of mature neutrophils). All findings were generally reversible or partially
reversible after the recovery period. Anaphylaxis and mortality based on hypersensitivity
reactions after the 4th dose (IV dosing every 3 days) with the surrogate mAb was evidentin a
submitted (albeit incomplete) study.

No genotoxicity studies were submitted, which is acceptable for a biotechnology product.

A carcinogenicity risk assessment considered published literature related to CD3 inhibition,
nonclinical toxicology data, current human safety data and its short-term use, and concluded
that risk of teplizumab being carcinogenic to patients is low under the proposed conditions of
use.

There were no adverse treatment-related histological findings in reproductive organs in
chimpanzees of either sex following a single SC dose of teplizumab, nor were there any effects on
male or female fertility with mouse surrogate mAb treatment in mice.

In the mouse embryofetal development study, the surrogate mAb increased post-implantation
loss and decreased the live litter size of dams at 20 mg/kg (a dose associated with maternal
toxicity, low body weight gain). There were no other litter findings or effects on embryofetal
development. Placental transfer of surrogate mAb was not assessed nor was it determined
whether the Fc-modifications on the surrogate mAb or teplizumab can impair FcRn binding and
affect placental transfer. The draft Australian Product Information includes a statement on
possible placental transfer of antibodies.

In the mouse pre/postnatal development study with the surrogate mAb, notable treatment
related effects were observed in F1 offspring from dams treated at the HD and included reduced
sperm count and motility and lower number of resulting pregnancies.

Treatment was also associated with decreases in the primary IgM/IgG response and secondary
IgG response in F1 offspring of dams treated at the HD (determined in the TDAR assay),
indicating impairments to humoral immunity. No corresponding effect was seen in F2 offspring.

Local tolerance (by IV infusion) will need to be addressed by clinical data. There were no SC
injection site reactions in chimpanzees and mice following a single dose of teplizumab or
multiple doses of the surrogate mAb, respectively.

Conclusions and recommendations

Teplizumab DS used in nonclinical studies/early clinical trials were from the early-stage
manufacturing site; while later clinical studies were conducted using teplizumab DS from two
alternative sites. No bridging pharmacokinetics/ pharmacodynamics (PK/PD) studies were
conducted to confirm bioequivalence in the pharmacology and pharmacokinetics of the drug
substance manufactured across the 3 sites. Advice on comparability should be sought from the
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TGA Module 3 evaluator indicating that the drug substance/product from the early-stage
manufacturing site and the commercial site are comparable. The applicability of the nonclinical
findings is dependent on acceptable similarities between the two drug substances.

Provided that the drug manufactured by each site is considered identical or highly comparable
by the Module 3 evaluator, there are no other nonclinical objections to the registration of Tzield
for the proposed indication.

Pregnancy category

There were no Module 4 data on teplizumab interactions with the neonatal Fc receptor (FcRn),
noting also that potential FcRn binding was not discussed. As an IgG1, mAb teplizumab would be
expected to bind FcRn but the Module 4 data do not appear to have addressed whether Fc-
modifications also affect FcRn binding and the implications to antibody half-life or potential
placental transfer if used during pregnancy. The draft Australian Product Information contains
statements that strongly suggest teplizumab is capable of being actively transported across the
placenta.

Assignment to Pregnancy Category B3 is supported. The clinical statements (including “avoiding
use of Tzield during pregnancy and avoiding use for at least 30 days prior to planned
pregnancy”) should be commented on by the clinical evaluator. The nonclinical statements are
supported by submitted Module 4 data but should be updated to include details of the doses that
were tested. Additionally, salient findings from the submitted pre-/postnatal development study
should be included.

Clinical evaluation summary

Pharmacology
Pharmacology data were derived from 5 clinical studies:

¢ 1 bioequivalence study in healthy participants (PRV031-004),

e 1 study in participants with Stage 2 T1D at risk for developing Stage 3 T1D (pivotal TN-10
study)

e 3 studies in participants with Stage 3 T1D
—  Protégé CP-MGA031-01,
—  Encore CP-MGA-031-03 and the
—  PK/PD sub-study of the pivotal PROTECT study PRV-031-001.

In ENCORE, PROTEGE, TN-10 and PROTECT, sparse sampling (Curough 01 different days
depending on the study, with one or two timepoints post-infusion in ENCORE, PROTEGE, and
PROTECT) was performed and analysed using a population PK approach, while non-
compartmental analysis was used for study PRV-031-004, which is also included in the
population pharmacokinetics analyses.

Population pharmacokinetics data

A number of population pharmacokinetics (popPK) analyses have been submitted. Each
reflected the data available at the time including the non-availability of final PROTECT study
data whilst the study was ongoing. Most relevant to this application is the final report referenced
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below, Population PK report 20231107 (Table 4), incorporating Models 411 and 436, as well as
aregulatory authority requested re-estimation resulting in Model 460.

Table 4. Population PK report 20231107. Source data, excluding the PROTECT study.

i Number of Number of

Number of
Study, Dosing Regimen Product . Quantifiable Post-Dose

Subjects

Concentrations | BQL samples
Protégé, Full 14-day Regimen, Dense - ics 16 911 78
Sampling
Protég.é. Full 14-day Regimen, Sparse Macs - 201 654 14
Sampling
Protégé, One-third 14-day Regimen MacroGenics 101 299 98
Protégé Full 6-day Regimen MacroGenics 104 274 131
TN-10, Full 14-day Regimen MacroGenics 16 66 1
TN-10. Full 14-day Regimen Eli Lilly 9 32 2
PRV-031-004. Single low dose Eli Lilly 49 618 59
PRV-031-004. Single low dose AGC 51 587 123
Total 567 3441 603
Methods

Source data: PK clinical data source (4 studies): PROTEGE (Course 1), TN-10, and PRV-031-004
studies (Table 4), and PROTECT study final PK data (incorporating Course 1 and 2; as per Table
5).

Model: The population PK analysis was conducted via nonlinear mixed-effects modelling with
NONMEM and R. This Population PK report built on previously developed models.

Table 5. Population PK report 20231107. Source data, from the PROTECT study.

Observation records not commented out (using C="C")

Course 1 Course 2
Product Number of Number of Number of Number of
Number of ) Number of
Quantifiable Post-Dose Quantifiable Post-Daose
Subjects ; Subjects i
Concentrations | BQL samples Concentrations | BQL samples
AGC 65° 282 11 122* 403 80
Eli Lilly 147 561 16 66 221 39
Total 212° 543 27 188 624 119

a.  One additional subject (ID=890) who received only 1 dose had only BQL concentrations and was
commented out

b. Three additional subjects (ID=752, 812, 941) had only BQL concentrations and were commented out

¢. Three additional subjects had only one pre Course 1 BQL measurement and 1 subject had only pre Course 1
and End of study/ET BQL measurements. They were commented out

Results

The pharmacokinetics (PK) of teplizumab was described by a three-compartment quasi steady-
state target-mediated drug disposition (TMDD) model (central, peripheral, and an additional,
very fast peripheral compartment). The model included binding and TMDD elimination in all
compartments and linear non-specific elimination from the central compartment. In addition, a
non-renewable target undergoes TMDD elimination from the peripheral compartment. This joint
population PK model described all populations (healthy, at-risk [Stage 2] and recently diagnosed
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[Stage 3] T1DM participants), all dosing regimens, and all teplizumab products employed in
these studies and the model was qualified to be used for prediction of exposures.

The population PK model described above was used for both individual (conditional) PK
simulations as well as typical (population) PK simulations to identify the proposed dosing
regimen for the to-be-marketed product.

Estimated parameters: A summary of the estimated parameters (Model 460 and Model
411/436) is at Table 6.

Table 6. Population PK analysis. Parameter estimates for fixed-effect parameters (Model
411/436 vs. Model 460).

Model 460 Model 411/436
Parameter Estimate RSE (%s) 9%05C1 Estimate RSE (%) 03%CT

CL (L/day) 81 1.67 4.11 1.54: 1.81 1.64 4.23 1.51;1.78
Ve (L) 82 2.26 313 212:24 2.27 3.07 213;24
Q (Liday) 83 8.62 58 764 96 8.55 5.26 7.67;943
Vp (L) 84 589 344 55 629 6.00 344 56:641
BASE (ng/mL) 66 158 513 142174 157 513 141173
Ky  (ng/'ml) 87 18.2 6.17 16: 204 189 6.16 166212
Vewr. Vper L 0.684 5.48 0.611:0.757 0.710 5.6 0.632;0.788
Clwr a9 0.537 10.6 0.425 ; 0.649 0.524 12 04,0647
CLutaras 810 0.125 14.3 0.0898 : 0.16 0.138 134 0.102-0.174
Kinz (1/day) 812 0.024 7.83 0.0203 - 0.0277 0.025 876 0.0207 ; 0.0293
Kdeg (1/day) 813 0.106 10.7 0.084 : 0.129 0.101 128 0.0754;0.126
Qp: (Liday) 814 52.7 6.56 46 . 59.5 528 6.56 46,596
Vp: (L) 815 094 407 0.865 - 1.01 0962 4.18 0883;:104
Kb * 1000 (1/day/( ng/mL)) 816 0.255 128 0.191 0318 0.247 12.6 0.186; 0.308
Ruax 817 1490 123 1130 : 1850 1450 13.3 1110 ; 1880
CLaz 1rmes 818 0FIX = . 0FDC - _
Kssian 620 1.76 743 1.5:201 1.74 798 1.47;2.02
CLnms 621 3.09 748 263,354 3.12 791 264 3.6l
Kimntyoc 622 0 FIX - - 0D FIX = -
Clom 823 1.59 479 144:1.74 1.57 6.69 1.36;178
T — 824 565 35 526 - 6.03 6.55 23 6.266.85
Clermvn 815 0324 973 0.262 ; 0.386 0.86 13.4 0.634:1.09
Clagmmer 826 00449 43 8 0.00638 , 0 0834 0.0964 41.7 0.0176;0.175
BASE2 27 0.607 6.26 0.532 : 0.681 0.644 424 0.591 ; 0.698
Farrmmez 628 1.29 135 0952 1.64 1.61 10.6 1.28,195
Teq (day) 829 9.72 19.7 597:135 747 13.1 556:939
Y 830 6.21 126 468.7.74 436 13.8 3.18;5.54

SE: Standard Error: RSE: Relative Standard Emvor, ®%sRSE=100-SE'PE, where PE 15 a parameter estimate, 95%

CI: 95% confidence mterval CL: clearance: Ve, Vp. and Vp2: volumes of central and 2 penpheral

compartments, Q and Qp;: mter-compartmental clearance of the peripheral compartments; BASE: concentration

of target (in drug umits) at baseline; Kss quasi-steady-state constant; Kint: mternalization rate constant; Kaeg

target degradation rate constant; Ky association rate constant for non-renewable target, Ry concentration of

non-renewable target (in drug units) at baselme. CLwr, Vowr, Vpur: power coefficients for dependence of CL.

Ve, and Vp on body weight, CLuanaz. CLya rrres, CLurmmevos. CLyarrey: slope of fractional increase of CL with

HAHA?2 m Protégé. with MLTITR m TN-10, with LTITRV mn PROTECT. and with MLTITR m Lilly

PROTECT respectively: Threshyrmev: threshold for LTITRV; Kssyay: multiphcative effect of Lilly product on

Kss; CLxzg and CLypry: multiphicative effect of AGC m Study 004 and AGC mn PROTECT respectively on CL;

Kintace: Kint for AGC; BASE2: fraction of BASE at the start of Course 2; Fummez, T and v: parameters that

descnibe time-dependent bioavailability m course 2 as follows

EFFmax = [Farrms®( MTITR2 - Threshenmay)/3.8) ', F = 1/(1+ EFFmax * TIME’ ( Tw'+ TIME”))

Comparability between formulations

The teplizumab DS was manufactured by MacroGenics from 2005 to 2006, by Eli Lilly from 2009
to 2010 and by AGC Biologics since 2019 (final material for the commercial Australian DP
product including the currently US marketed DP). Thus, this determined the DS in the different
clinical trials. Analytical comparability between MGNX and Eli Lilly material was reasonably well
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established (cf. Module 3 evaluation). Some issues were raised regarding comparability of Eli
Lilly and the intended commercial material from AGC.

In biocomparability study PRV-031-004, in healthy volunteers, at a subtherapeutic dose, the AGC
and Eli Lilly products were comparable with respect to Cmax (ratio 94.5%, 90% CI: 84.5-106%)
but not for AUCixs (ratio 48.5 %, 90% Cl: 43.6-54.1%). Based on those results, the exposure with
the intended final material from AGC was thus lower compared to the Eli Lilly material used in
the pivotal studies, requiring dose adjustments. An adapted posology is proposed based on
modelling and simulations for Stage 2 T1DM to bridge from the exposure using MacroGenics/Eli
Lilly material in Study TN-10 to the exposure when using AGC Biologics material (Table 7).

The bridging used data from Model 373 (the model that was used to support US registration of
the Stage 2 T1DM indication, and despite incorporating data from Stage 3 T1DM studies could be
used for the Stage 2 indication and TN-10 dose adjustments). This was further updated with
newly available data in Model 436 and further with regulator-requested Model 460. The
simulations from those models were highly similar, and thus the resultant bridging gives
comparable exposures to what was studied in TN-10 over the whole range of expected
bodyweight and body surface area.

In summary, the sponsor concluded that the differences between the predictions based on
previous model 373 or updated model 460 were too small to require an update of the proposed
dosing regimen. Hence, the dosing regimen based on model 373 remains the recommended
regimen in the PI (Table 7).

Table 7. Dosing regimen in TN-10 and final proposed regimen for Tzield in Stage 2 T1DM.

Posology
TN-10 (protocol) Recommended in Pl (adjusted upwards based on
popPK analysis)
14-day course with daily IV doses as follows: 14-day course with daily IV doses as follows:
e Day 1 (Day 0*) 51 pg/m? e Day1: 65 pg/m?
e Day 2 (Day 1%): 103 pg/m? e Day 2 125 pg/im?
e Day 3 (Day 2%): 207 pg/m? e Day 3: 250 pg/m?
e Day4 (Day 3*) 413 ug/m? e Day4: 500 pg/m?
e Days 5to 14 (Days 4 to 13%): 826 pg/m? e Days bto 14: 1030 pg/m?
* Day numbering designation in the trial (starting from Day 0 instead of Day 1).

Summary of pharmacokinetics

Absorption
The bioavailability is 100%, as teplizumab is given IV.

Distribution
The central volume of distribution (Vd) of teplizumab was 2.27 L in a 60 kg subject (popPK
model 460).

Metabolism

As a monoclonal antibody, teplizumab is expected to be subject to the usual proteolytic
processes that result in degradation to small peptides and amino acids by catabolic pathways.
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Excretion and elimination

Teplizumab showed saturable binding and elimination. Teplizumab has a target mediated drug
disposition (TMDD), implicating its ti,; varies with the dose. The population clearance (SD) of
teplizumab is 2.7 (1.04) L/day in a 60 kg subject (popPK model 460).

Dose proportionality

Data regarding dose proportionality has not been presented. The currently proposed Stage 2
T1DM indication only requires a single treatment course in which steady state is not reached.

Immunogenicity

In TN-10, 60% of patients developed anti-drug antibodies (ADAs) after the single treatment
course. After course 2 of PROTEGE 98% developed ADAs, with lower and or more variable
exposures in ADA-positive subjects. Its clinical relevance is unclear. The majority of ADAs were
neutralising with uncertain clinical relevance. The ADA emergence and kinetics were similar
between the AGC and Eli Lilly DS in PROTECT.

Based on this, the generated safety data is essentially reflecting the ADA positive population and
its safety profile.

Intra- and inter-individual variability

In TN-19, observed PK data showed a relatively high inter-individual variability with a CV of
approximately 50%. In particular, teplizumab trough levels from Days 10 through 13 showed
large variability. Furthermore, there was a trend towards higher median concentrations and
variability in patients who did not develop T1DM by the end of the study, compared with those
who developed T1DM.

Intra-individual variability has not been investigated for the Stage 2 T1DM indication which only
requires a single course.

Pharmacokinetics in the target population

The PK data were derived from studies in the target population (TN-10 in Stage 2 T1DM), and
the remaining studies in Stage 3 T1DM. Only biocomparability study PRV-031-004 was
conducted in health volunteers.

Drug-drug interaction studies

No interaction studies have been conducted. Given that teplizumab uses immunomodulation for
its therapeutic effect, the modulation of cytokines that may have an impact on cytochrome P450,
such as IL-6 (the cytokine most likely to be involved), may lead to drug-drug interactions (DDIs).
However, based on the data (presented in response to Round 1 questions), there was no
evidence for consistent [L-6 modulation (except for brief periods in the context of cytokine
release syndrome (CRS) in some patients), and thus the interaction risk is considered low.
Notably, the sponsor states that in the clinical experience to date, mild CRS with a slight IL-6
concentration increase occurs with the initial first 3 to 5 days of teplizumab therapy, or during
dose escalation, and is dose-level related. Suggested premedication for those periods includes an
NSAID or paracetamol, an antihistamine, and/or an antiemetic.

Special populations

e Age: No clinically significant differences in the pharmacokinetics of teplizumab were
observed based on age (8 to 35 years old).
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* Biological sex: No clinically significant differences in the pharmacokinetics of teplizumab
were observed based on biological sex.

e Ethnicity: No clinically significant differences in the pharmacokinetics of teplizumab were
observed based on racial groups (White, Asian) whilst also noting the very small number of
Asian patients in TN-10.

e Body weight: BSA-based dosing normalises the exposure to teplizumab across different body
weight values.

¢ Renal impairment: No specific studies to evaluate the PK of teplizumab in patients with renal
impairment have been performed.

e Hepatic impairment: No specific studies to evaluate the PK of teplizumab in patients with
hepatic impairment have been performed.

e Paediatric population: The PK were studied in children aged 8 years and older. The PK in
children younger than 8 years of age have not been established.

Pharmacodynamics

Mechanism of action

Teplizumab is a recombinant, humanised immunoglobulin G1 (IgF1k) monoclonal antibody and
targets the CD3e chain epitope of the T-cell receptor (TCR) complex on human T cells (CD4+ and
CD8+ T cells). Binding of teplizumab to the TCR-CD3 complex is proposed to result in
depletion/inactivation of CD3+ T cells resulting in transient, systemic immunosuppression with
autoreactive cells losing their cytotoxic and pro-inflammatory potential, but with the sparing of
regulatory T cell (Treg). Although the mechanism of action of anti-CD3 therapy in regulating
T1DM pathogenesis is only partially understood, it seems that the overall predominant effect of
anti-CD3 therapy is to enhance Treg activity.

Pharmacodynamics variables

Exposure-safety analyses: In a subgroup of participants in the ENCORE study, the effect of
teplizumab on the corrected QT interval (QTc) was investigated. No supratherapeutic dose was
administered, and thus the value of the QTc modelling is limited. Based on the analyses and the
nature and size of the molecule, teplizumab does not have an impact on cardiac parameters.

Dose-finding

There was no systematic dose finding related to the indications requested. The Protégé and
Encore studies explored different posologies which informed the dosing choice in TN-10 and
PROTECT.

Efficacy

The efficacy of teplizumab is assessed from data from Study TN-10 (AT-RISK study), and the
only clinical study to support efficacy for the proposed Stage 2 T1DM indication (Table 8).

The dossier contains additional clinical Phase 2 or Phase 3 studies that provide efficacy data for
a Stage 3 T1DM indication: PROTEGE (CP-MGA031-01), ENCORE (CP-MGA031-03), AbATE
(ITN027AI), DELAY (ISCT-MGA031-001), PROTECT (PRV-031-001) and PROTEGE Extension
(CP-MGA031-02). Given the sponsor-initiated amendment for this indication to only include a
Stage 2 T1DM indication, those clinical studies are no longer relevant for efficacy but are still
relevant for safety considerations.
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Table 8. Overview of Stage 2 T1DM and Stage 3 T1DM study characteristics.

Clinical Study | Primary Study Populationa | Total Study Design Route of
Study Phase endpoint Planned/ Type of Controlb Administration
Status Randomized/ | Follow-up Duration Dosage
Completed Regimen
Stage 2 T1D
TN-10 Time from Age 28 to <45 71/76/69 Randomized, double-blind, 2-arm, | IV infusion
ISCT-MGAO031- | randomizati | years multicentre study
005 (At-Risk) on to clinical 14-day regimen
T1D Relatives of Placebo 1 single course:
Phase 2 diagnosis participants with Baseline
T1D without Follow-up duration: defined by
Completed diabetes but were at time to protocol-specified number | Total dose
high risk for of T1D events observed; median | ~9034 pg/m:
development of duration ~24.5 months for all
clinical disease participants; median ~27.5
months for teplizumab and ~17.8
months for placebo

Abbreviations: AUC= T1D=type 1 diabetes; [V=intravenous.
a 0.2 pmol/mL is equivalent to 0.2 nmol/L.

b Teplizumab or placebo were administered in addition to standard of care (insulin treatment). In AbATE and Study 1,
the participants in the control group received standard of care only.

Pivotal phase 2 study TN-10 (ISCT-MGA031-005) (AT-RISK study)

Design

A pivotal, phase 2, multicentre (30 centres in 5 countries), 2-arm parallel-group (1:1), double-
masked, randomised, placebo-controlled trial to assess the safety, efficacy, and mode of action of
teplizumab in 76 paediatric and adult subjects at high risk for T1IDM.

Subjects needed to be aged 1 to 45 years at the time of enrolment and 28 years at the time of
randomisation. The study was conducted between 18 July 2011 and 30 November 2018.

Primary efficacy objective: to determine whether treatment with teplizumab of at-risk
subjects resulted in delaying or preventing the onset of clinical Stage 3 T1DM.

Key secondary efficacy objective: to determine whether treatment with teplizumab was
superior to placebo with respect to C-peptide responses to oral glucose, as obtained from timed
collections during longitudinal tests.

Main inclusion criteria

e Participant in the TrialNet Natural History Study (TN-01) and thus a relative of a proband
with T1D; age 1 to 45 years at enrolment in TN-01 and 28 years at randomisation in TN-10.

e TrialNet-conducted OGTT demonstrating abnormal glucose tolerance (if aged <18 years at
randomisation within 7 weeks of baseline; if aged 218 years two consecutive abnormal
TrialNet-conducted OGTTs with the most recent test been within 7 weeks of baseline):

— FPG 2110 mg/dL and <126 mg/dL, or
— 2hPG=140 mg/dL and <200 mg/dL, or
— 30, 60, or 90-minute value on OGTT 2200 mg/dL.

e Positive for 2 or more diabetes-related autoantibodies on 2 occasions. The second occasion
had been within the 6 months prior to study drug administration but did not have to involve
the same 2 autoantibodies as those found on the first occasion. The autoantibodies to be
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confirmed were anti-GAD65, anti-ICA512, micro-insulin autoantibody (mIAA), ZnT8
antibody, and/or ICA.

Main exclusion criteria

Diabetes or OGTT in which FPG 2126 mg/dL or 2h PG 2200 mg/dL (if age 218years) or diabetes
or random glucose =200 mg/dL (if age <18years); lymphopaenia; neutropaenia;
thrombocytopaenia; anaemia; AST or ALT or total bilirubin >1.5xULN (except for Gilbert
syndrome); INR >0.1 above ULN; pregnancy; chronic use of steroids or other
immunosuppressants; recent vaccination; positive PPD; acute EBV or CMV infection; HIV, HBV,
or HCV infection; asthma or atopic disease requiring chronic treatment; untreated
hypothyroidism or active Graves’ disease; pharmaceuticals that affect glycaemic control; prior
OKT-3 or other anti-CD3 treatment; mAb within the year before randomisation.

Treatments
Outlined in Table 9.

Randomisation and statistical analysis

Subjects were randomised 1:1 to either teplizumab or placebo stratified by TrialNet study site
and whether the subject was less than 18 years of age or 18 years and older. The difference
between groups in the cumulative incidence functions and the associated hazard functions was
tested at the 0.025 level (one-sided) using the Cox proportional hazards model, stratified by age
and the OGTT status (confirmed abnormal or not) prior to randomisation.

Table 9. Study TN-10. Study treatments.

Teplizumab group Placebo group

14-day course with daily IV doses as follows: 14-day course of IV placebo (saline infusion)
e Day0:51 pg/m2

e Day1:103 pg/m2

e Day2:207 pg/m2

e Day3:413 pg/m2

e Days4tol3:826 pg/m2

The total dose for the 14-day course was approximately 9034 pg/m2. For subjects weighing 70 kg with a body surface
area of 1.92 m?, the cumulative dose of teplizumab delivered was ~18 mg.

Baseline characteristics

Patient demographics: Overall, there was a reasonable balance between groups. The age range
was from 8.5 to 49.5 years with a median age of 14 years (teplizumab) vs. 13 years (placebo).
Slightly over half were male (teplizumab 56.8%, placebo 53.1%). Most patients were white
(97%). The median BMI was 20.0 kg/m? (teplizumab) vs. 21.6 kg/m? (placebo) (Table 10).

Disease characteristics: Approximately half of the patients had either 4 (34.2%) or 5 (18.4%)
positive autoantibodies at baseline. 10.5% did not have either the DR3 or the DR4 allele (Table
11). The mean (SD) baseline glucose level was 162.5 (22.29) mg/dL and 155.3 (22.94) mg/dL,
respectively. The mean (SD) baseline HbA1c level was 5.16 (0.33) % and 5.21 (0.26) %,
respectively (Table 12).

Patient disposition (Figure 1): 76 patients were randomised; teplizumab (44 participants) and
placebo (32 participants). Three patients discontinued the 14-day treatment course for
protocol-specified reasons - 1 patient (2.3%) in the teplizumab group and 2 patients (6.3%) in

AusPAR - Tzield - teplizumab - Sanofi-Aventis Australia Pty Ltd- PM-2025-00088-1-5 Page 20 of 49
Final - 21 July 2026




Therapeutic Goods Administration

the placebo group. However, they were still followed up (elevated liver function test results). Six
patients discontinued the study participation; 3 (6.8%) in the teplizumab group and 3 (9.4%) in
the placebo group. However, it should be noted that, among these 6 subjects, 3 subjects were
diagnosed with T1D (i.e., met the primary endpoint) and therefore completed the study. Of the
other 3 subjects, 1 was lost to follow-up, and 2 withdrew consent.

Table 10. Study TN- 10. Patient demographics.

Characteristic Teplizumab Placebo Total
N=44 N=32 N=76
Age. vear
mean (SD) 19(11.9) 18(11.1) 19 (11.5)
median (min, max) 14 (8.5, 49.5) 13 (8.6,45.0) 14 (8.5,49.5)
Age group. n (%)
<18 years 29 (65.9) 26 (81.3) 55(72.4)
=18 years 15 (34.1) 6(18.8) 21 (27.6)
Sex. n (%)
Female 19 (43.2) 15 (46.9) 34(447)
Male 25 (56.8) 17 (53.1) 42 (55.3)
Covariate strata
<18 years and confirmed OGTT 24 (54.5) 23 (71.9) 47 (61.8)
<18 years and unconfirmed OGTT 5(11.9) 3(9.49 8 (10.5)
>18 years and confirmed OGTT 15 (34.D) 6(18.8) 21 (27.6)
Ethmcity, n (%)
Hispanic or Latino 1(2.3) 1(3.1) 2(2.6)
Not Hispanic or Latino 43 (97. 1 29 (90.6) 72(94.7)
Unknown 0 2(6.3) 2(2.6)
Race
Whate 44 (100) 30(93.8) 74 (97.49)
Asian v 1(3.1) 1(1.3)
Multiple 0 1(3.1) 1(1.3)
Weaght, kg
mean (SD) 58(24.7) 57 (19.5) 57 (22.5)
median (nun max) 52 (26.6. 143.5) 61 (27.2,117.1) 55 (26.6. 143.5)
BMI. kg/m’
mean (SD) 22.0(6.38) 22.1(4.39) 22.0(5.59)
median (mun, max) 20.0(14.7,43.7) 21.6(16.0, 34.6) 21.0(14.7,43.7)
BMI subgroup
< median 26 (59.1) 12 (37.5) 38 (50.0)
= median 18 (40.9) 20 (62.5) 38 (50.0)
Relanonship with person with T1D*n
(%e)
Sibling 30 (68.2) 19 (59.4) 49 (64.5)
Offspning 7(15.9) 6(18.8) 13(17.1)
Parent 7(15.9) 6(18.8) 13(17.1)
Sibling and another first-degree 3(6.8) 3(949) 6(7.9)
relative
Second-degree relative 5(11.49) 7(21.9) 12(15.8)
Thard-degree relative or further 1(2.3) 2(6.3) 3(39)
removed

Abbreviations: BMI=body mass index, IT T=intent to treat, OGT I'=oral glucose tolerance test, SD=standard
deviation, T1D=type 1 diabetes

"First-degree relative is defined as having at least 50% of shared genes (e.g_. full siblings, parents. offspring) with
the subject. second-degree relative is defined as having 25% of shared genes (e g, grandparents, grandchaldren. half-
siblings. aunts and uncles): third-degree relatives is defined as having 12.5% of shared genes (e.g.. first cousins,
great grandparents and great grandchildren). A subject can have multiple relationships to persons with T1D: in such
case. all relevant relationship groups are included in the calculation.
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Table 11. Study TN-10. Type and frequency of autoantibodies at baseline and presence of
HLA risk alleles (ITT population).

Teplizumab Placebo Total
N=44 N=32 N=T76
n (%) n (%) n (%)
Autoantibodies
Anti-GADGS
Negative 4(9.1) 4(12.5) 8 (10.5)
Positive 40 (90.9) 28 (87.5) 68 (89.5)
mlIAA
Negative 25 (56.8) 21 (65.6) 46 (60.5)
Positive 19 (43.2) 11 (34.4) 30 (39.5)
Anti-TIA-2
Negative 18 (40.9) 8 (25.0) 26 (34.2)
Positive 26 (59.1) 24 (75.0) 50 (65.8)
ICA
Negative 15 (34.1) 4(12.5) 19 (25.0)
Positive 29 (65.9) 28 (87.5) 57 (75.0)
Anti-ZnTR8
Negative 12 (27.3) 8 (25.0) 20 (26.3)
Positive 32 (72.7) 24 (75.0) 56 (73.7)
Number of positive autoantibodies
1 1(2.3) 0 1 (1.3)
2 12(27.3) 7(21.9) 19 (25.0)
3 11 (25.0) 5(15.6) 16 (21.1)
4 12 (27.3) 14 (43.8) 26 (34.2)
5 8 (18.2) 6 (18.8) 14 (18.4)
HLA risk alleles
Neither DR3 nor DR4 5(11.4) 3(9.4) 8 (10.5)
DR3 only 10 (22.7) 8(25.0) 18 (23.7)
DR4 only 16 (36.4) 14 (43.8) 30 (39.5)
Both DR3 and DR4 11 (25.0) 7(21.9) 18 (23.7)
Missing 2(4.5) 0 2(2.6)
DR3 absent 21 (50.0) 17 (53.1) 38(51.4)
DR3 present 21 (50.0) 15 (46.9) 36 (48.6)
DR absent 15 (35.7) 11 (34.4) 26 (35.1)
DR4 present 27 (64.3) 21 (65.6) 48 (64.9)

Abbreviations: Anti-GADG5=anti-glutamic acid decarboxylase antibody. anti-IA-2=anti-1slet antigen 2 antibody.
anti-ZnT8=anti-zinc transporter 8 antibody. HLA=human leukocyte antigen. ICA=1slet cell antibody. ITT=1intent to
treat, mIA A=micro-insulin autoantibody.

Subject 558054 had 1 defimite autoantibody detected. but the titer for the second autoantibody was borderline
between positive and negative. This subject was permutted to enroll in the study at the Investigator’s discretion.
Note: First-degree relative: at least 50% of shared genes (e_g_. full siblings. parents. offspring): second-degree
relative: 25% of shared genes (e_g.. grandparents. grandchildren_ half-siblings. aunts and uncles); third-degree
relatives: 12 5% of shared genes (e g, first cousins, great grandparents and great grandchildren). Subjects can have
multiple relationship to persons with T1D: in such case, subjects are presented for all relevant relationship groups.
Note: Autoantibody 1s counted positive by the following cutoff values: anti-GAD65 =20 units/mI._ ant1-IA-2

=5 units/'ml.. mIAA >0.010, ICA =10 JDF units, anti-ZnT8 >0.020.
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Table 12. Study TN-10. T1D-related clinical characteristics at baseline (ITT population).

Teplizumab Placebo Total
N=44 N=32 N=76
Glucose, mg/dL
mean (SD) 162.5 (22.29) 155.3 (22.94) 159.5 (22.70)

median (min, max)

164.6 (115, 207) | 154.4 (103, 200)

160.4 (103. 200)

C-peptide AUC in OGTT. nmol/L

mean (SD) 1.98 (0.85) 1.89 (0.72) 1.94 (0.79)

median (min, max) 1.77 (0.6, 4.4) .73 (0.7, 3.8) 1.76 (0.6. 4.4)
HbAlc, %

mean (SD) 5.16 (0.33) 5.21 (0.26) 5.18 (0.31)

median (min, max) 5.2(4.6,6.1) 5.3(4.3.5.6) 52(43.6.1)

Abbreviations: AUC=area under the time-concentration cure, HbAlc=hemoglobin Alc, ITT=mtent to treat.
OGTT=oral glucose tolerance test, SD=standard deviation

Figure 1. Study TN-10. Patient Disposition.

Assessed for eligibility (n=146)

[ Enrollment ]

A 4

Excluded (n=70)

Randomized (n=76)

l

A 4

—

] v
J

Allocation

Allocated to Teplizumab (n=44)
+ Received allocated intervention (n=44)

+ Did not receive allocated intervention (n=0}

¥

Allocated to placebo (n=32)
+ Received allocated intervention (n=32)

+ Did not receive allocated intervention (n=0)

A

+ Lost to follow-up (n=0)
+ Discontinued study (n=3)

Follow-Up

A 4

Y

Analyzed dataset (n=44):
+ ITT (n=44)

+ FAS (n=44)

+ Safety (n=44)

+ Lost to follow-up (n=1)
+ Discontinued study (n=2)

Analysis

1 4

S

Analyzed dataset (n=32):
+ITT (n=32)

+ FAS (n=32)

+ Safety (n=32)

AusPAR - Tzield - teplizumab - Sanofi-Aventis Australia Pty Ltd- PM-2025-00088-1-5

Final - 21 July 2026

Page 23 of 49



Therapeutic Goods Administration

Magnitude of the treatment effect and its clinical significance

The primary analysis was conducted through the cutoff date of 30 November 2018, when > 40
subjects were diagnosed with T1DM, as prespecified in the statistical analysis plan (SAP) (20
(45.5%) patients in the teplizumab group and 23 (71.9%) in the placebo group were diagnosed
with T1DM).

Primary efficacy endpoint: The primary endpoint was the time from randomisation to T1DM
diagnosis or last contact. The cumulative incidence of diabetes onset over time from
randomisation within each treatment group was estimated using the Kaplan-Meier method
(proportion surviving diabetes-free as a function of time).

Treatment with a single 14-day course of teplizumab delayed the time to diagnosis of T1DM (i.e.
the primary endpoint of the study was met). The median times to T1DM were 24.9 months
(placebo) and 49.5 months (teplizumab) corresponding to a delay of T1DM onset by 24.6
months. HR =0.41 (95% CI: 0.22 to 0.78) (p=0.0066) (Table 13). Cumulative hazard ratios (HRs)
are shown in Table 14 and a Kaplan-Meier curve in Figure 2.

Table 13. Study TN-10. Results of the primary efficacy analyses (ITT population).

Pivotal Primary efficacy Results of primary efficacy analysis

Sy o i Teplizumab Placebo Treatment difference

Intended (95%Cl)

indication

TN-10 Time from Median time to T1D:  Median time to T1ID: HR =0.41(0.22, 0.78), p=0.0066
randomizationto TID  49.5 months 24.9 months

Delay the onset it

of Stage 3T1D E (N=44) (N=32)

Abbreviations: Cl: confidence interval; HR: hazard ratio; LS: least square; T1D: type 1 diabetes.
Treatment difference = teplizumab - control,

Table 14. Study TN-10. Yearly interval and cumulative hazard rations of time to T1D onset
(ITT population).

No. (%) T1D diagnosed Hazard Ratio (95% CI)
Year Teplizumab Placebo Chi Square Cumulative Interval
Test
1 4(9.1) 13 (40.6) 9.16 0.177 (0.0576, 0.5432) 0.177 (0.0576, 0.5432)
2 8(18.2) 3(94) 502 0.394 (0.1859, 0.8340) 1.215(0.3224, 4.5806)
3 3(6.8) 3(94) 6.58 0.411(0.2087, 0.8108) 0.502 (0.1012, 2.4868)
- 3(6.8) 2(6.3) 6.09 0.452 (0.2404, 0.8491) 0.853 (0.1426, 5.1067)
5 2(45) 2(6.3) 7.16 0.440 (0.2409, 0.8026) 0.338 (0.0474, 2.4025)

Abbreviations: Cl=confidence interval, [TT=intent-to-freat, T1D=type 1 diabetes.
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Figure 2. Study TN-10. Kaplan-Meier curve of time to T1DM diagnosis by treatment group

(ITT population).
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Primary endpoint sensitivity analyses (Figure 3): The outcomes of all three sensitivity
analyses were consistent with the primary analysis with HR (95% CI) = 0.41 (0.22; 0.78) (ITT):

¢ Primary endpoint sensitivity analysis 1: Delaying the time to TIDM onset to 1 year after
randomisation for placebo subjects with a T1DM onset within the first year. HR (95% CI) =

0.43 (0.22; 0.81).

e Primary endpoint sensitivity analysis 2: Considering subjects who terminated study
participation early (either withdrew consent or lost to follow-up) as reaching T1DM onset at

the time of termination. HR (95% CI) = 0.42 (0.22; 0.78).

¢ Primary endpoint sensitivity analysis 3: Both assumptions combined. HR (95% CI) = 0.43

(0.23; 0.81).
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Figure 3. Study TN-10. Kaplan-Meier curve of time to T1D diagnosis by treatment group
and sensitivity analysis (ITT population).
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Primary endpoint subgroup analyses: The outcomes of all most subgroup analyses were
consistent with the primary analysis, noting that the number of patients in each subgroup was
relatively small and no adjustments for multiplicity were made.

The treatment effect appeared to be larger in subgroups with specific baseline characteristics
(e.g. negative anti-ZnT8 antibodies; HLA DR3 negative; HLA DR4 positive; or C-peptide level AUC
< median), but no definite conclusion can be made (Figure 4).
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Figure 4. Study TN-10. Primary endpoint subgroup analyses: Forest plot on the effect of
teplizumab compared with placebo (ITT population).
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Other endpoints:

e C-peptide: Patients in the placebo group had an overall decline prior to randomisation and
during the study. In contrast, teplizumab-treated patients appeared to stabilise and even to
increase the C-peptide AUC levels following teplizumab treatment (Figure 5). The mixed
model repeated measures (MMRM) analyses of C-peptide In(AUC+1) data for the entire 24
months showed a statistically significant overall treatment effect (p=0.021), indicating that
teplizumab treatment was associated higher C-peptide levels than placebo among all
subjects. Analyses at time points 3 months (p=0.029) and 6 months (p=0.0106) also showed
statistically significantly higher C-peptide In(AUC+1) in teplizumab-treated subjects
compared with placebo (Figure 6).

e HbA;: The mean [SD] HbA;. was 5.16% [0.334] (teplizumab) and 5.21% [0.263] (placebo)
and remained largely unchanged over time until diagnosis of T1DM.
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Figure 5. Study TN-10. Change from baseline in mean C-peptide AUC in 2-hour OGTT (ITT
population).
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Abbreviations: AUC=area under the time-concentration curve, ITT=intent to treat, OGTT=oral glucose tolerance test
Note: If multiple data points were available within a study visit time window. the average value was used.

Figure 6. Study TN-10. C-peptide In(AUC + 1) least square means (+SE) by treatment and
time window from the 2-year model (ITT population).
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*Statistical significance between teplizumab and placebo was found at Month 3 and Month 6.
Abbreviations: AUC=area under the time-concentration curve. CI=confidence interval. ITT=intent to treat. SE=standard error.

Safety

The integrated safety analysis (cut-off date: 23 August 2024) is based on 7 completed clinical
trials (Table 15). They form the ‘All studies pool’ safety analysis population (pool).

Data from two completed studies were not included in the ISS or ‘All studies pool’ and were
reported separately: the single dose biocomparability study (PRV-031-004) in healthy
volunteers and the TN-10 Extension study (PRV-031-002).
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Table 15. Studies providing safety data.

. Pooled in
Study Study Title ISS?
PROTECT A Phase 3, Randomized, Double-Blind, Multinational, Placebo-Controlled Study to Yes
(PRV-031-001) Evaluate Efficacy and Safety of Teplizumab (PRV-031), a Humanized,
FcR Non-Binding, anti-CD3 Monoclonal Antibody, in Children and Adolescents with
Newly Diagnosed Type 1 Diabetes (T1D)
Protégé A Phase 2/3, Randomized, Double-Blind, Multicenter, Multinational, 4-Arm, Yes
(CP-MGA031-01) Controlled, Dose-Ranging Study to Evaluate Efficacy and Safety of Teplizumab
(MGA031), a Humanized, FeR Non-Binding, Anti-CD3 Monoclonal Antibody, in
Children and Adults with Recent-Onset Type 1 Diabetes Mellitus
Protégé Extension? A Multicenter, Multinational Extension of Study CP-MGA031-01 to Evaluate the Yes
(CP-MGA031-02) Long-Term Efficacy and Safety of Teplizumab (MGA031), a Humanized,
FcR Non-Binding, Anti-CD3 Monoclonal Antibody, in Children and Adults with
Recent-Onset Type 1 Diabetes Mellitus.
Encore? A Phase 3, Randomized, Double-Blind, Multinational, Placebo-Controlled Study to Yes
(CP-MGA031-03) Evaluate Efficacy and Safety of Teplizumab (MGAQ031), a Humanized,
FeR Non-Binding, Anti-CD3 Menoclonal Antibody, in Children and Adults with
Recent-Onset Type 1 Diabetes Mellitus
AbATE Phase |l Multiple-Dose Treatment of Type 1 Diabetes Mellitus With hOKT3y1 Yes
(ITNO27A) (Study 4) (Ala-Ala) (Autoimmunity-blocking Antibody for Tolerance study)
Delay Phase 2 trial of hOKT3y1(Ala-Ala), teplizumab, for treatment of patients with recent Yes
(ISCT-MGA031-001) onset Type 1 diabetes mellitus
(Study 3)
TN-10 Anti-CD3 monocloncal antibody (teplizumab) for Prevention of Diabetes in Relatives Yes
(ISCT-MGA031-005) At-Risk for Type 1 Diabetes Mellitus (TrialNet-10 study)
TN-10 Extension An Open-Label Study to Evaluate the Safety of Teplizumab (PRV-031) in At-Risk No
(PRV-031-002) Relatives Who Develop Type 1 Diabetes
Single dose bio- A Phase 1, Randomized. Double-Blind, Parallel Group, Single-Dose Study in Healthy No

comparability study
(PRV-031-004)

Subjects to Evaluate the Biocomparability of Teplizumab (PRV-031) Manufactured at
Two Sites

Abbreviations: 1ISS=integrated summary of safety.
a Protégé Extension and Encore were terminated early by the Sponsor (primary efficacy endpoint not met).

The safety analysis did not consider any data from studies of teplizumab in non-T1DM
indications (e.g. psoriasis, psoriatic arthritis, renal allograft rejection, and islet cell transplan-

tation).

Exposure

The ‘All studies pool’ included 990 participants in the teplizumab group and 356 in the control
group. 18 control participants in the Delay study received teplizumab in an open-label phase
which indicates 1008 participants exposed to teplizumab (Table 16).
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Table 16. Safety analysis. Number of participants by study (All studies pool).

Number of Number of Number of
Study ID Participants Exposed Participants Exposed Participants Total
to Teplizumab to Placebo Exposed to Other?
PROTECT 27 11 0 328
Protégé 453 98 0 551
Protégé Extension? 0 0 0 0
Encore 192 62 0 254
Delay 32/50¢ 28 0 60
ABATE 52 0 25 77
TN-10 44 32 0 76
Total 990/1008 33 25 1346

a “Other” refers to standard of care, no placebo infusion.

b A total of 219 participants from the Protégé study were enrolled in the Protégé Extension study. No treatment was
given.

¢ In the Delay study, 32 participants were randomized to the teplizumab group in the double-blind part. In the open-
label part,

Eighteen participants initially in the placebo group received teplizumab treatment and are
counted in both the teplizumab and placebo groups.

The cumulative follow-up was 1865.6 PY in the teplizumab group and 631.6 PY in the control
group. The median duration of follow-up was 724.5 (teplizumab) vs. 571.0 (placebo) days. Over
90% of the participants in both treatment groups were followed for 21 year (Table 17).

Table 17. Safety analysis. Summary of study follow-up duration (All studies pool).

Teplizumah Control Total
N =990 N = 356 N = 1346
Cumulative study follow up (patient-years) 1865 6 631.6 2497 2
Duration of study follow up (days) n 890 396 1346
Mean 688.3 648.0 677.6
SD 260.70 246.68 257.59
Median 7245 571.0 7220
Min 3 47 3
Max 2684 2136 2684
Duration of study follow up categories —n (%)
<1 year 65 (6.6) 33(9.3) 98 (7.3)
=1 year 925(934) 323 (90.7) 1248 (92.7)
=2 years 385(389) 122(34.3) 507 (37.7)
=3 years 53(5.4) 12(3.4) 65 (4.8)

Six studies used a teplizumab regimen resulting in a cumulative dose of ~9034 pug/m?2 per
treatment course (Table 18). Protégé and Encore additionally examined 2 alternative regimens
of lower dose (‘1/3 14-day regimen’ with a cumulative dose of ~2985 pg/m2and a ‘Full 6-day
regimen’ with a cumulative dose of ~2426 pg/m?). No treatment was given in the Protégé
Extension study. The 12-day regimen with the same total dose per course was only used in
PROTECT.

Most participants in the ‘all studies pool’ was <18 years of age (72.1%), male (62.0%), not
Hispanic or Latino (93.3%), and White (76.2%), with generally balanced demographic charac-
teristics between the treatment groups.
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Table 18. Safety analysis. Teplizumab total dose by study.

Study Total dose i s Courses of Total r:iumber of
(per course) treatment participants

PROTECT 9034 pgim2 12 days 2 217
Protégé 9034 pgim? 14 days 2 245
2985 pg/m2 14 days 2 102
2426 pgfm? 6 days 2 106
Encore 9034 pgim? 14 days 2 63
2985 pg/m? 14 days 2 66
2426 pgim? 6 days 2 63
Delay 9034 pg/m? 14 days Bl 32
AbATE 9034 pg Im2 14 days 2 52
TN-10 9034 pg /Im? 14 days 1 44

a Participant who completed 12 months of follow-up could receive a 14-day course of open-label feplizumab treatment.

Adverse event overview

TN-10: Overall, 43 (97.7%) subjects in the teplizumab group and 22 (68.8%) subjects in the
placebo group had at least one TEAE (Table 19). Grade 3 TEAEs occurred in 26 (59.1%) subjects
in the teplizumab group and 3 (9.4%) subjects in the placebo group. No subjects had a Grade 4

TEAE.

The most common TEAEs for teplizumab were lymphopenia, rash, and leukopenia (more
frequent for teplizumab vs. placebo). Infection-related TEAEs occurred more frequently in the
teplizumab group (mostly Grade 1 and 2 in severity and involved the upper respiratory tract).
There were 4 Grade 3 infections, and all were categorised as SAEs and AESIs, and one was
deemed related to treatment. The most common Grade 3 TEAE in teplizumab subjects was
lymphopenia. One TEAE of Grade 2 cytokine release syndrome (CRS) occurred in 1 teplizumab

subject.

Table 19. Study TN-10. Overview of TEAEs (Safety population).

Teplizumab Placebo Taotal
N=44 N=32 N=76
n (%) n (%) n (%)
Subjects with at least 1:
TEAE 43 (97.7) 22 (68.8) 65 (85.3)
Treatment-emergent AESI 4(9.1) 0 4(5.3)
Treatment-emergent SAE 7(15.9)* 1(3.1) £(10.5)
TEAE leading to treatment 1(2.3) 0 1(1.3)
interruption
TEAE leading to treatment 1(2.3) 2(6.3) 340
withdrawal
TEAE related to study drug 42 (95.5) 11 344 53(69.7)
Death 0 0 0

*A total of 8 SAEs occurred in 7 subjects in the teplizumab group

Abbreviations: AESI=adverse event of special interest, SAE=serious adverse event, TEAE=treatment-emergent

adverse event
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All studies pool: TEAEs occurred in 99.5% of participants in the teplizumab group and 95.8% of
participants in placebo control. TEAEs leading to treatment interruption or treatment
withdrawal were more frequent in the teplizumab group compared to control, which was
primarily due to protocol mandated laboratory-related criteria and cytokine release syndrome.
The majority of TEAEs were Grade 1 or Grade 2 in intensity (Table 20).

Noteworthy, subgroup analysis by follow-up time (1, 2 or >2 years) showed that TEAE, SAEs and
AESIs were generally consistent with analyses in the overall pooled population.

Table 20. Overview of TEAEs (All studies pool).

Teplizumab Control Total
N = 1008 N = 356 N = 1346
n (%) n (%) n (%)
Participants with at least 1 type of event

TEAE 1003 (99.5) 341 (95.8) 1327 (98.6)
Treatment-emergent AESI 265 (26.3) 60 (16.9) 325 (24.1)
Treatment-emergent SAE 119 (11.8) 26 (1.3) 145 (10.8)
TEAE leading to study treatment interruption 103 (10.2) 11 (31) 114 (8.5)
TEAE leading to study treatment withdrawal 128 (12.7) 12 (34) 140 (10.4)
TEAE by CTCAE grade

Grade 1 958 (95.0) 317 (89.0) 1258 (93.5)

Grade 2 883 (87.6) 232 (65.2) 1105 (82.1)

Grade 3 582 (57.7) 79 (22.2) 660 (49.0)

Grade 4 79 (78) 6 (1.7) 85 (6.3)

Grade 5 3(03) 0 3 (02

Missing 3(03) 3 (0.8) 6 (0.4)
TEAE by relationship to study drug

Definitely related 233 (23.1) 19 (5.3) 251 (18.6)

Probably related TAT (74.1) 102 (28.7) 847 (629)

Possibly related 807 (80.1) 224 (629) 1015 (75.4)

Probably not related 798 (79.2) 231 (64 9) 1016 (75.5)

Definitely not related 762 (75.6) 267 (75.0) 1021 (75.9)

Missing 2(02) 1 (0.3) 3(02)
TEAES leading to death 3(03) 0 3 (02

Note: Control includes participants who received either placebo or standard of care treatment

Abbreviahions: AESl=adverse event of special interest, CTCAE=Common Terminology Critena for Adverse Events, SAE=senous adverse
event, TEAE=treatment-emergent adverse event

TEAEs were predominantly associated with the mechanism of action of teplizumab on white
blood cells and with cytokine release, manifesting as transient haematological test
abnormalities, liver enzyme increases, and symptoms such as rash, nausea, vomiting, and
headache (Table 21). Additionally, a forest plot provides a summary of study size adjusted risk
differences [95% CI] of the TEAEs with an incidence 25% (Figure 7).

AusPAR - Tzield - teplizumab - Sanofi-Aventis Australia Pty Ltd- PM-2025-00088-1-5 Page 32 of 49
Final - 21 July 2026



Therapeutic Goods Administration

Table 21. TEAEs with incidence 25% by SOC and PT (All studies pool).

System Organ Class Teplizumab Control Total
Preferred Term N = 1008 N = 356 N = 1346
n (%) IR p;;wo n (%) IR p;{’100 n (%) IR p;r{ﬂlo
Participants with at least one TEAE 1003 6461.12 341(958) 78363 1327 2291.34
(99.5) (98.6)
Blood and lymphatic system 853 (84.6) 287.51 138 (38.8) 35.14 986 (73.3) 143.44
disorders
Lymphopenia 751 (74.5) 158.94 46 (12.9) 849 797 (59.2) 78.58
Leukopenia 580 (57.5) 72.90 73(205) 1460 650 (48.3) 50.25
Neutropenia 372 (36.9) 30.01 65(18.3) 1259 437 (32.5) 2493
Thrombocytopenia 174 (17.3) 11.05 24 (6.7) 420 198 (14.7) 9.22
Anaemia 79(7.8) 455 22 (6.2) 379 101 (75) 436
Investigations 705 (69.9) 116.57 190 (53 4) 61.68 888 (66.0) 97.89
Blood bicarbonate decreased 304 (30.2) 22 40 68 (19.1) 13.41 372 (27 6) 19.98
Aspartate aminotransferase 242 (24.0) 16.72 51(14.3) 9.61 293 (21.8) 14.83
increased
Haemoglobin decreased 235(23.3) 16.17 57 (16.0) 10.97 291 (21.6) 14.77
Alanine aminotransferase 238 (23.6) 16.23 28(79) 492 266 (19.8) 13.08
increased
Blood sodium decreased 129 (12.8) 1.76 36 (10.1) 6.46 165 (12.3) 744
Blood alkaline phosphatase 108 (10.7) 6.36 35(9.8) 6.26 142 (10.5) 6.30
increased
Blood calcium decreased 102 (10.1) 595 20 (5.6) 342 122 (91) 5.31
Blood potassium increased 66 (6.5) 3n 18 (5.1) 3.05 84 (6.2) 354
Blood bilirubin increased 68 (6.7) 385 10(2.8) 1.67 78 (5.8) 330
Blood albumin decreased 66 (6.5) 3.75 12(34) 201 77(5.7) 3.26
Metabolism and nufrition disorders 570 (56.5) 60.93 196 (55.1) 61.55 765 (56.8) 61.11
Hypoglycaemia 206 (20.4) 12.74 96 (27.0) 19.70 302 (22 4) 1437
Hyponatraemia 172 (171) 1097 52 (14.6) 9.86 224 (16.6) 1069
Hypocalcaemia 138 (13.7) 845 37(104) 6.71 175 (13.0) 8.01
Hyperkalaemia 77(7.6) 441 16 (4.5) 272 93(6.9) 398
Hypoalbuminaemia 56 (5.6) 316 15(42) 254 71(5.3) 300
Infections and infestations 557 (55.3) 5152 196 (55.1) 54.31 746 (55.4) 5198
Upper respiratory tract infection 195 (19.3) 12.02 66 (18.5) 12.29 257 (19.1) 11.92
Nasopharyngitis 108 (10.7) 6.17 38 (10.7) 6.66 146 (10.8) 6.29
Skin and subcutaneous tissue 620 (61.5) 8151 101 (28.4) 2124 712 (52.9) 57.68
disorders
Rash 359 (35.6) 2935 30 (8.4) 523 384 (28.5) 2140
Pruritus 135(13.4) 822 23 (6.5) 3.96 157 (11.7) 707
Rash maculo-papular 55 (5.5) 307 4(1.1) 0.66 59 (4.4) 245
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System Organ Class Teplizumab Control Total
Preferred Term N = 1008 N = 356 N = 1346
IR per 100 IR per 100 IR per 100
n (%) ot n (%) o<l n (%) =

Gastrointestinal disorders 459 (45.5) 4122 129 (36.2) 2913 582 (43.2) 3753
Nausea 247 (24.5) 16.74 55(15.4) 10.12 299 (22.2) 14.82
Vomiting 179 (17.8) 117 40 (11.2) 6.97 215 (16.0) 990
Diarrhoea 90(8.9) 518 27 (76) 463 116 (8.6) 500
Abdominal pain 87 (8.6) 494 22 (6.2) 374 109 (8.1) 485
Abdominal pain upper 78(7.1) 441 28 (79) 483 105 (7 8) 447

General disorders and administration 448 (44 4) 39.56 127 (35.7) 28.56 567 (42.1) 36.04
site conditions

Pyrexia 241(23.9) 16.21 52 (14.6) 945 290 (215) 1426

Fatigue 102 (10.1) 596 29(8.1) 502 131(9.7) 573

Chills 80(7.9) 460 8(22) 1.33 88 (6.5) 376
Nervous system disorders 374 (37.1) 2918 103 (28.9) 2207 470 (34.9) 27.00

Headache 309 (30.7) 2238 82(23.0) 16.40 385 (28.6) 20.55
Respiratory, thoracic and 238 (23.6) 15.11 90 (25.3) 17.95 323 (24.0) 16.06
mediastinal disorders

Oropharyngeal pain 97 (9.6) 558 37 (10.4) 6.45 133(9.9) 576

Cough 89 (8.8) 505 24 (6.7) 405 113 (8.4) 481

Nasal congestion 63 (6.3) 352 20 (5.6) 3.38 82 (6.1) 344
Musculoskeletal and connective 176 (17.5) 10.92 42 (11.8) 746 218 (16.2) 10.05
tissue disorders

Pain in extremity 51(5.1) 282 11(31) 1.82 62 (4.6) 257
Injury, poisoning and procedural 141 (14.0) 827 41 (115) 718 182 (13.5) 8.01
complications

Renal and urinary disorders 125 (12.4) 733 32(9.0) 554 155 (11.5) 6.79

Proteinuria 90 (8.9) 5.15 18 (5.1) 303 108 (8.0) 461
Psychiatric disorders 93(9.2) 5.31 40 (11.2) 713 129 (9.6) 5.59
Vascular disorders 90(8.9) 515 28(79) 489 117 (8.7) 505
Immune system disorders 98 (9.7) 568 16 (4.5) 2.69 114 (8.5) 492

Cytokine release syndrome 65 (6.4) 367 4(1.1) 0.66 69 (5.1) 290
Hepatobiliary disorders 63 (6.3) 357 14(39) 237 77(5.7) 327

Hyperbilirubinaemia 58 (5.9) 334 14(39) 237 73(54) 3.09

Abbreviations: IR=incidence rate; PT=preferred term, SOC=system organ class.

Note: The denominator in percent calculation is the number of participants in each treatment group for subject count. System organ classes
and preferred terms are based on MedDRA version 26.0. Total study follow-up time is calculated as the sum of duration in study

(from first dose to the end of study) of individual participants in each treatment group.

TEAEs with an incidence 25% during either treatment course, through to 28 days after last dose
by PT are shown in Table 22.
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Table 22. TEAEs with an incidence 25% during either treatment course and through to 28
days after last dose by PT (All studies pool).

Teplizumab Control Total
N = 1008 N = 356 N = 1346
Preferred Term (PT) n (%) n (%) n (%)

Participants with at least one type of event of interest 1001 (99.3) 309 (86.8) 1293 (96.1)
Lymphopenia 749 (74.3) 42 (11.8) 791 (58.8)
Leukopenia 568 (56.3) 61 (17.1) 626 (46.5)
Neutropenia 334 (331) 57 (16.0) 391 (29.0)
Rash 347 (34 4) 24 (6.7) 367 (27.3)
Headache 265 (26.3) 66 (18.5) 328 (24 4)
Nausea 230 (22.8) 46 (129) 273 (20.3)
Haemoglobin decreased 221(21.9) 51(14.3) 271 (20.1)
Blood bicarbonate decreased 223 (221) 46 (12.9) 269 (20.0)
Aspartate aminotransferase increased 219 (21.7) 43 (12.1) 262 (19.5)
Alanine aminotransferase increased 211 (20.9) 23(6.5) 234 (17 .4)
Pyrexia 189 (18.8) 30(84) 217 (16.1)
Hypoglycaemia 137 (136) 72 (202) 209 (15.5)
Hyponatraemia 154 (15.3) 45 (12.6) 199 (14.8)
Vomiting 154 (15.3) 20(58) 172 (12.8)
Thrombocytopenia 152 (15.1) 18(5.1) 170 (12.6)
Hypocalcaemia 133 (13.2) 35(9.8) 168 (12.5)
Blood sodium decreased 116 (11.5) 33(93) 149 (11.1)
Pruritus 127 (12.6) 23(6.5) 149 (11.1)
Blood alkaline phosphatase increased 89 (8.8) 29(8.1) 117 (8.7)
Fatigue 91(9.0) 22 (6.2) 113(84)
Blood calcium decreased 93(92) 15(4.2) 108 (8.0)
Anaemia 71(7.0) 20 (5.6) 91(6.8)
Chills 80(7.9) 8(22) 88 (6.5)
Abdominal pain 72(71) 15(4.2) 87 (6.5)
Hyperkalaemia 67 (6.6) 15(4.2) 82 (6.1)
Diarrhoea 66 (6.5) 14(3.9) 80 (5.9)
Abdominal pain upper 57 (5.7) 20 (5.8) 77(5.7)
Blood albumin decreased 63 (6.3) 11(3.1) 73(54)
Cytokine release syndrome 65 (6.4) 4(11) 69 (5.1)
Oropharyngeal pain 59 (5.9) 10 (2.8) 69 (5.1)
Hypoalbuminaemia 52(52) 14 (3.9) 66 (4.9)
Blood bilirubin increased 56 (5.6) 9(2.5) 65 (4.8)
Hyperbilirubinaemia 51(5.1) 12(3.4) 63(4.7)
Rash maculo-papular 54 (54) 4(1.1) 58 (4.3)

Abbreviations: PT=preferred term, TEAE=treatment-emergent adverse event
Note: The denominator in percent calculation is the number of participants in each freatment group for participant count. Preferred terms are

based on MedDRA version 26.0.
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The 5 most common TEAEs with greater incidence in the teplizumab group compared with
placebo were lymphopenia (74.5% vs. 12.9% and 158.94 vs. 8.49 IR per 100 PY), leukopenia
(57.5% vs. 20.5% and 72.90 vs. 14.60 IR per 100 PY), neutropenia (36.9% vs. 18.3% and 30.01
vs. 12.59 IR per 100 PY), blood bicarbonate decreased (30.2% vs. 19.1% and 22.40 vs. 13.41 IR
per 100 PY) and rash (35.6% vs. 8.4% and 29.35 vs. 5.23 IR per 100 PY). In addition, increased
alanine aminotransferase occurred more frequently in the teplizumab group (23.6% vs. 7.9%).

The AE incidence within ‘Infections and infestations’ was comparable between treatment groups
(55.3% [teplizumab] vs. 55.1% [placebo]) and likely based on the stringent exclusion criteria.

Cytokine release syndrome was reported in 6.4% (IR of 3.67 per 100 PY) of participants in the
teplizumab group and 1.1% (IR of 0.66 per 100 PY) in the placebo control.

Treatment related adverse event (adverse drug reaction) overview

TN-10: ADRs occurred in 42 (95.5%) subjects in the teplizumab group and 11 (34.4%) subjects
in the placebo group. The most common teplizumab-related TEAE was lymphopenia.

All studies pool: A summary for the All studies pool is in Table 22. Even though ADRs by PT
were not presented separately to TEAEs, the Forest plot of adjusted risk difference between
active and placebo provides relevant information for the All studies pool (Figure 7).

Figure 7. TEAEs with an incidence =25%: Forest plot of adjusted risk difference, and 95%
CI (All studies pool).

Teplizumab Control
Adjusted Risk Adjusted Adjusted

Difference Proportion  Proportion
Preferred Term Adjusted Risk difference (95% CI) (95% CI) (%) (%)
|

Lymphopenia —— 57.4(52.7.62.1) 72.8 154
Leukopenia —— 30.4(24.9,35.8) 546 243
Rash —— 26.9(22.8,31.1) 350 8.1
Neutropenia —a— 14.3(9.1,19.5) 351 20.7
Alanine aminotransferase increased —— 12.7 (8.7,16.7) 222 9.5
Nausea —— 10.1 (5.5,14.6) 24.6 14.6
Headache —a— 9.9(4.7.15.1) 31.2 21.3
Vomiting —a— 5.0(4.1,11.9) 17.6 9.6
Pyrexia —a— 7.6(3.0,12.3) 235 158
Thrombocytopenia —— 6.9(3.2,10.7) 16.0 9.1
Pruritus —a— 6.9(3.6,10.2) 13.0 6.1
Chills —— 5.7(338.1) 8.1 .5
Cytokine release syndrome - 5.1(3.2,69) 6.1 1.0
Rash maculo-papular - 5.0(3.2,6.8) 59 0.9
Aspartate aminotransferase increased —— 4.5(-0.39.3) 224 17.9
Blood bicarbonate decreased - 41(-1.1.94) 282 24.1
Abdominal pain —— 34(04,64) 9.0 56
Blood bilirubin increased —— 3.1(0.6,5.5) 6.5 34
Pain in extremity —a— 2.8(0.6,5.0) 55 26
Blood calcium decreased —a— 2.8(-0.5,6.0) 9.8 7.0
Fatigue . 2.7(-0.7.6.0) 10.3 1.6
Cough —— 23(-08,54) 87 6.4
Blood albumin decreased —— 22(-02.4.6) 5.7 s
Upper respiratory tract infection — 20(-2.7.6.7) 19.7 173
Proteinuria - 1.8(-1.3.4.8) 8.0 6.2
Haemoglobin decreased —— 1.7(-32.,6.6) 214 19.¢
Diarrhoea - 1.5(-1.7.4.6) 85 7.0
Abdominal pain upper - 14(-1.74.5) 79 6.5
Hypoglycaemia —— 1.1(-4.06.2) 232 22.]
Hyperkalaemia —— 0.9(-2.0,3.9) 6.9 6.0
Nasal congestion —— 0.9(-1.9.3.7) 6.2 53
Hyperbilirubinaemia —— 04(-22.31) 52 43
Blood potassium increased i 0.3(-2.633) 6.3 6.0
Anaemia —— 0.0(-3.1.33) 74 13

+= Less Risk __ More Risk —
L8 vk Tore sk

T T T
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Note: TEAEs with a higher incidence rate in the teplizumab group are plotied. Adjusted risk difference calculated using the weights based on the
study size of individual studies Preferred terms are based on MedDRA version 26.0.
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Deaths
TN-10: No deaths occurred.

All studies pool: 4 deaths were reported across the completed teplizumab program.
Investigators considered these deaths as unlikely or not related to the study drug. All deaths
occurred in the teplizumab-treated groups (Table 23):

e Two deaths occurred during the Protégé study: one due to DKA/intercapillary
glomerulosclerosis and one due to acute Ml/cardio-respiratory arrest/ventricular
tachycardia.

e One death occurred in the Protégé Extension study: after 2 years and 2 months of receiving
the last dose of study drug, the participant experienced abdominal pain, vomiting, and loose
stools and was given an unknown treatment by a local doctor. The participant's death was
reported 5 days after symptoms started. None of these deaths occurred during the treatment
course.

e The fourth death occurred in the TN-10 Extension study where a participant with a history
of anxiety and major depressive disorder experienced a TESAE (Completed suicide) that was
fatal. The TESAE was assessed by the Investigator as not related to study treatment.

Table 23. Safety analysis. List of participant deaths (All studies pool and TN-10
extension).

Study Age at Adverse event Cause of death Relationship to
enrollment Time to onset post last study drug
Sex dose
Protégeé 19 years Diabetic ketoackasis/ Diabetic ketoacidosis Unlikely
Female intercapillary glomerulosclerosis
9 months
Protégeé 27 years Acute myocardial infarction/ Anterior myocardial infarction; Mot related
Male cardio-respiratory arrest/ Ventricular tachycardia;
ventricular tachycardia cardicpulmonary armrest
15 months
Protégé 24 years Death Unknown Mot related
Extension Female 26 months Death preceded by abdominal

pain, vomiting and loose stools;
admitted due to vomiting.

Records could not be obtained
from clinical site.
TN-Extension?® 21years Completed suicide Completed suicide, major Not related
Female g months depressive disorder

a TN10-Extension was not included in the pooled analyses.

Serious adverse events

TN-10: Eight (18.2%) subjects had 9 SAEs during the study (7 (15.9%) for teplizumab vs. 1
(3.1%) for placebo). One subject had 2 SAEs (dizziness and ankle fracture). Four SAEs in 4
subjects were infections (pneumonia, cellulitis, wound infection, and gastroenteritis). Two SAEs
(serum sickness and pneumonia) in 2 subjects in the teplizumab group were considered by the
investigators to be possibly related to the study treatment.

All studies pool: TESAEs occurred more frequently in the teplizumab group (11.8%) than in
placebo control (7.3%) and were predominantly T1DM related AEs:

e DKA was the only TESAEs reported for >1% of participants in the teplizumab group (IR per
100 PY 1.13 vs. 0.16 for placebo). No DKA SAE occurred during the time window of the
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treatment course through 28 days after the last dose. The SAEs of DKA occurred several
months after the treatment, usually triggered by infections or poor diabetes management.
The patients with DKA had high blood sugar levels and low C-peptide levels, indicating poor
insulin production. Notably, no DKA occurred in the PROTECT study (i.e. a Stage 3 T1IDM
population).

e Hypoglycaemic seizure was reported in 7 teplizumab-treated patients (IR of 0.37 per 100
PY) and none in the control group. All SAEs of hypoglycaemic seizure, hypoglycaemic
unconsciousness, and hypoglycaemic coma events occurred in the Protégé and Encore
studies. Factors associated with hypoglycaemic seizure included high insulin doses, non-
compliant diet and glucose monitoring, increased physical activity combined with low prior
food intake.

e Cytokine release syndrome (CRS) was reported in 9 participants in the teplizumab group
(IR of 0.48 per 100 PY).

Additionally, a forest plot provides a summary of study size adjusted risk differences [95% CI] of
the TESAEs (Figure 8).

Figure 8. TESAEs reported in 22 teplizumab-treated participants: Forest plot of adjusted
risk difference, and 95% CI (All studies pool).

Adjusted  Teplizumab  Control
Risk Adjusted  Adjusted
Difference ~ Proportion  Proportion
Preferred Term Risk difference (95% C1) (95% CT) (%) (%)
|
Diabetic ketoacidosis —_—f— 16(0.7.25) 1§ 0.2
Cytokine release syndrome R 0.80(0.2.1.3) 0.8 0
Hypoglycaemic seizure — 0.7(0.2,1.2) 07 0
Diabetes mellitus inadequate control —— 0.4(:000.8) 04 0
Gastritis —— 0.3(-0.10.6) 03 0
Suicidal ideation —— 0.2(:0.1,0.5) 02 0
Pneumonia = 0.2(-0.1.0.5) 0.2 0
Suicide attempt - 0.2(-0.1,0.5) 0.1 0
Vomiting - 0.2(-0.1,0.5) 02 0
Infection = = 0.2(-0.1,0.5) 02 0
Splenic rupture —— 0.2(0.1,0.5) 0.2 0
Alanine aminotransferase increased i 0.2(-0.1,0.5) 0.2 0
Aspartate aminotransferase increased -~ 0.2(-0.1,0.5) 02 0
Lymphopenia = 0.2(-0.1,0.5) 0.2 0
Gastroenteritis viral R 0.2(0.1,0.5) 02 0
Pyresia &+ 020105 02 0
Rash -+ 0.0(0.1,0.3) 0.1 0
Hypoglycaemia —_—— 0.0(:0809) 03 0.5
Hypoglyeaemic unconsciousess — 020908 02 04
Neuttopeaia e 020908 02 04
Cellulitis —— 03(:1208) 02 06
Gastroenterihis B 0.5(-1.606) 04 09
Hyperglycaemia — D5(:1706) 05 10
o Loss Risk Maore Risk -
T 1 T 1
2 0 2 4

Discontinuations

TN-10: Three patients discontinued study treatment due to TEAEs: 1 (2.3%) in the teplizumab
group (due to ALT increased after 11 days of treatment) and 2 (6.3%) subjects in the placebo
group. All events were resolved or resolving by the end of the study.

AusPAR - Tzield - teplizumab - Sanofi-Aventis Australia Pty Ltd- PM-2025-00088-1-5 Page 38 of 49
Final - 21 July 2026



Therapeutic Goods Administration

All studies pool: A higher proportion of participants discontinued study drug due to TEAEs in
the teplizumab group (12.7%) than in the placebo control (3.4%). The 5 most common TEAEs
leading to study drug discontinuation in the teplizumab group were mostly protocol-mandated:
alanine aminotransferase increased (4.5%), aspartate aminotransferase increased (2.2%),
haemoglobin decreased (1.2%), CRS (1.3%), and neutropenia (1.1%).

Adverse events of special interest

Overall, the incidence of AESIs was greater in the teplizumab group (26.3%) than in placebo
control group (16.9%) (Figure 9).

Figure 9. AESIs: Forest plot of adjusted risk difference, and 95% CI (All studies pool).

Adjusted Teplizvmab Conirel
Rizk Adpusted Adjusred
Difference Proportion Propartion
AES] Category Risk difference (95% CT) 195% Ch (%) (]
Subjects with at least one AES] - B335 0313 bt 177
Acule monooue leosis-like illness - 25(04,6.T) 2.9 6.4
== (rrade 3 peulropensa -—_— 2.0(=0.ZA4.2) 5.0 19
Lymphocyte count <500 mm3 for T days or longer —— 20(1.129 20 o
Grade 3 liver functron abrormualities I L7 {03,3.1) iy Lo
Lymphomas or olber malignancies e ——— 1.3 (-0.2.2.7) T4 1.2
=(irade 3 rash —m— 0.7¢0.1,1.2) w7 0
Ciradle 3 infections - O4(-1.32.2) 24 10
==Grade 3 ibrombocyiopenia —- =003 [-1.0,0.4) 0.1 0.4
Major hypoglycemia L 3 .3 [-3.2.2.5) 3.3 35
w— Laoss Risk | More Risk —
T T T
i 3 ]

Note: Adjusted risk difference calculated using the weights based on the study size of individual studies.

2Grade 3 infections (includes all opportunistic infections): occurred in 2.5% (IR of 3.22 per
100 PY) teplizumab-treated participants and 2.0% (IR of 1.99 per 100 PY) of participants in
placebo control group (study size adjusted risk difference [95% CI]: 0.4% [-1.3, 2.2]).

Acute mononucleosis-like illness (e.g. fever, pharyngitis, lymphadenopathy): There was a
significant increase in the incidence of acute mononucleosis-like illness assessed using the global
AESI classification (adjusted risk difference [95% CI]: 3.5% [0.4, 6.7]). Infectious mononucleosis
(0.4% vs. 0.3%), and mononucleosis syndrome (<0.1% vs. 0%). were rare. The adjusted risk
differences for both types of PTs were <0.1%. However, TEAEs associated with laboratory
findings of Epstein-Barr virus (EBV) and Cytomegalovirus (CMV) were commonly more frequent
in the teplizumab group than in placebo control:

e Epstein-Barr viremia: 2.6% vs. 0.8%,

e Epstein-Barr virus antibody positive: 3.1% vs. 3.1%,
e Epstein-Barr virus test positive: 0.9% vs. 0%,

e Epstein-Barr virus antigen positive: <0.1% vs. 0%,

e Cytomegalovirus test positive: 1.0 % vs. 0.6%.

Adjusted risks for all these PTs were <1.0%.

Lymphomas or other malignancies (AESI category): reported for 2.3% and 1.4% of the
participants in the teplizumab and placebo groups, respectively (study size adjusted risk
difference [95% CI]: 1.3% [ -0.2, 2.7]). No lymphoma was reported in any of the studies.
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One participant in the Protégé study had an SAE of malignant metastatic melanoma not included
as it was not identified using the algorithm for AESI. This was because the HLT used for this
event was ‘Skin melanomas (excluding ocular)’. The participant had a history of dysplastic nevi,
and metastatic melanoma occurred in a pre-existing lesion that was not diagnosed until after
entering the study. The participant underwent excision of the lesion and was in full remission 2
years post-excision.

2Grade 3 hypoglycaemic adverse events (severe): There was no obvious increase in the risk
of severe hypoglycaemic adverse events:

e 2Grade 3 events of hypoglycaemia (AESI category) were reported in 5.3% of participants in
the teplizumab group, compared with 6.5% of participants in the control group (study size
adjusted risk difference [95% Cl: -0.4% [-3.0, 2.2]).

e 2Grade 3 hypoglycaemia (PT) were reported in 4.4% (IR of 2.39 per 100 PY) in the
teplizumab group compared with 5.9% (IR of 3.53 per 100 PY) in the control group.

e 2Grade 3 or higher events of hypoglycaemia associated with altered mental and/or physical
status (PTs of hypoglycaemic seizure, hypoglycaemic unconsciousness, and hypoglycaemic
coma) were reported in 0.9% of participants (IR of 0.48 per 100 PY) in the teplizumab group
and 0.6% of participants (IR of 0.33 per 100 PY) in the control group.

2Grade 3 liver function abnormalities (i.e. an AST or ALT value >5.0 x ULN or a bilirubin value
>3.0 x ULN): =Grade 3 or higher liver functions abnormalities occurred statistically significantly
more often in the teplizumab group than in placebo control (adjusted risk difference [95% CI]:
1.7% [0.3, 3.1]). =Grade 3 or higher TEAEs of ALT increased and AST increased occurred more
frequently in the teplizumab group (2.1% and 1.4%, respectively with IR of 1.14 and 0.75,
respectively per 100 PY) than in placebo control (0.3% and 0.3%, with IR of 0.16 per 100 PY for
both). Two (0.2%) participants (with IR of 0.11 per 100 PY), both in the teplizumab group, had
Grade 3 or higher events of blood bilirubin increased.

2Grade 3 thrombocytopenia (platelet counts less than 50,000/pL): There was no increase in
thrombocytopenia. Grade 3 or higher thrombocytopenia occurred in 1 (0.1%) participant (IR of
0.05 per 100 PY) in the teplizumab group and 1 (0.3%) participant (IR of 0.16 per 100 PY) in
placebo control (adjusted risk difference [95% CI]: -0.3% [-1.0, 0.4]).

2Grade 3 neutropenia (<1000 PMN/uL on 2 consecutive evaluations performed on different
days): =Grade 3 neutropenia occurred in 5.5% participants (IR of 3.06 per 100 PY) in the
teplizumab group compared with 2.2% participants (IR of 1.33 per 100 PY) in placebo control
group (adjusted risk difference [95% CI]: 2.0% [-0.2, 4.2]).

=Grade 4 allergic/hypersensitivity reaction (through Study Day 365): No Grade 4 or higher
allergic or hypersensitivity reactions occurred.

2Grade 3 rash: All events (n=3) of Grade 3 or higher rash occurred in teplizumab-treated
participants (0.3%) and included pruritus, dermatitis atopic, and rash papular. The IR for the
SOC of skin and subcutaneous tissue disorders including these 3 PTs was 0.32 per 100 PY. The
adjusted risk difference [95% CI] for Grade 3 or higher rash was 0.7% [0.1, 1.2].

2Grade 4 cytokine-release syndrome (through Study Day 365) (i.e. life-threatening; pressor
or ventilatory support indicated): No Grade 4 or higher CRS occurred in any participant.

Lymphocyte count <500 mm3 for 7 days or longer: Grade 3 or higher lymphopenia for 7 days
or longer occurred in 1.9% participants (IR of 1.03 per 100 PY) in the teplizumab group versus
none in placebo control (adjusted risk difference [95% CI]: 2.0% [1.1, 2.9]).
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Post-market experience

Based on sales data (weighted average of 17 vials = 1 patients, assuming that ~25% of adult
patients with BSA greater than 1.94 m? required the use of 24 vials), a total of ~347 patients
were estimated to have been exposed to teplizumab following the initial approval of teplizumab
in the US up to 31 August 2024. Based on this, the applicant claims that post-marketing safety
data are consistent with those observed in clinical trials studying teplizumab. Evaluation of the
cumulative safety data during routine safety surveillance has not identified any new safety
concerns.

Ongoing studies

It is noted that the applicant is additional studies are ongoing and can provide further safety
data. However, no CSRs are currently available, and their submission may be required as a
condition of registration (some are already included in the RMP). The studies include:

e TN-10 Extension study

e Phase 4 study PETITE-T1D

e US Registry Study (OBS18177)

e Global Registry Study (OBS18565)

Risk management plan

Sanofi-Aventis Australia Pty Ltd has submitted EU-RMP version 0.1 (date 3 December 2024; DLP
31 August 2024) and ASA version 1.0 (date January 2025) in support of this application. At
Round 2 the sponsor provided EU-RMP version 0.2 (date 8 July 2025; DLP 31 August 2024) and
ASA version 1.1 (date September 2025).

The proposed summary of safety concerns and their associated risk monitoring and mitigation
strategies documented in the EU-RMP are summarised in Table 24.

Table 24. Summary of safety concerns

Summary of safety concerns and missing Pharmacovigilance Risk Minimisation
information . o : o
Routine Additional Routine Additional
Important identified Cytokine release v Vit v v
risks syndrome
Lymphopenia 4 vt v V'
Serious Infections v Vit v A
Hypersensitivity 4 vt v V'
reactions
Important potential Malignancies v vt - -
risks
Missing information Long-term safety in v vt v -
patients aged 8 to <18
years
Use during pregnancy v vt v -
Use during lactation 4 vt v -
* HCP guide and patient guide
t Global registry study (OBS18565)
1 RMM survey study (OBS21717)
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The RMP evaluation recommended conditions of registration relating to the versions of the risk
management plan, requirement for periodic safety update reports, and inclusion of the medicine
in the Black Triangle Scheme.

The summary of safety concerns in the ASA aligns with the draft EU-RMP. The sponsor was
requested to consider the impact on the safety specification of cases of unresolved
thrombocytopaenia and anaemia, clinical trials exclusion criteria, lack of long term follow up,
and potential for repeat treatment. At Round 2, the sponsor upgraded ‘malignancies’ to an
important potential risk, removed missing information ‘Use in paediatric population < 8 years’,
and added missing information ‘long-term safety in patients aged 8 to <18 years.’

The summary of safety concerns aligns with the EU-RMP and is acceptable.

Pharmacovigilance plan

Routine pharmacovigilance only was proposed in the ASA and EU-RMP. The sponsor was asked
to consider the need for long term safety studies and enhanced routine pharmacovigilance
where appropriate. At Round 2, the sponsor has included additional pharmacovigilance items
for the newly added long term safety missing information. The pharmacovigilance plan is
acceptable.

Risk minimisation plan

Routine risk minimisation is proposed for all safety concerns. Additional risk minimisation in
the form of an HCP Guide and Patient Guide is proposed for the important identified risks in the
ASA, which aligns with the EU-RMP. At Round 2, the sponsor revised the CMI and the
dissemination method for additional risk minimisation materials as requested.

The draft patient and HCP guides will be submitted for review prior to marketing. The risk
minimisation plan is acceptable.

Additional RMP advice to the sponsor
The following advice is for the sponsor and should not impact registration:

i. The sponsor has added a global registry study to the ASA to address all safety
concerns, including the upgraded important potential risk of malignancies. This is
a multinational study; however, the sponsor has not made it clear in the ASA
whether it is anticipated that Australian patients will be included. While it is
acknowledged that the study is being developed in conjunction with the EMA, it
would be desirable for Australian patients to be included in this registry study.
Once this information becomes available, the sponsor is requested to update
Table 4 of the ASA at the following routine update, to clarify whether Australian
patients will be included in the registry study. Regardless, the safety outcomes
should be submitted in a revised ASA.

ii. The draft additional risk minimisation materials are not available at round 2 and
will be provided prior to launch. As drafts of the additional risk minimisation
materials have not been reviewed during the evaluation, please allow a minimum
of 6 weeks for review and acceptance, to allow for the possibility of multiple
rounds of revisions.

iii. Once the EU-RMP for this submission has been finalised, if there are any
significant differences between the ASA and the approved EU-RMP, then the
sponsor should submit the approved EU-RMP and a corresponding ASA as a post-
market update.

The TGA may request an updated RMP at any stage of a product's life cycle, during both the pre-
approval and post-approval phases. Further information regarding the TGA’s risk management
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approach can be found in risk management plans for medicines and biologicals and the TGA's
risk management approach. Information on the Australia-specific annex (ASA) can be found on
the TGA website.

Risk-benefit analysis

Delegate’s considerations
Clinical trial program

Clinical trial overview

The efficacy of teplizumab is assessed from data from Study TN-10 (AT-RISK study), and the
only clinical study to support efficacy for the proposed Stage 2 T1DM indication. The reliance on
a single phase 2 trial (Study TN-10) for efficacy was not ideal, and a second efficacy trial for the
proposed Stage 2 T1DM indication would have been advantageous.

In the only efficacy study for this indication, TN-10, the patient population consisted of children
aged 8 years and above. Studies in older children with a step-down approach once efficacy and
safety had been established would have been preferable. The choice of antibodies used was not
unreasonable, but the corresponding positive predictive values for the relevant antibodies for
T1DM appeared not to have documented. Overall, the sample size was relatively small, and due
to this a determination of potentially beneficial effects in certain subgroups (e.g. number of
antibodies, different antibodies, OGTT results, etc.) was not possible.

Endpoints and clinical relevance

In TN-10, the primary efficacy endpoint was the time from randomisation to T1DM diagnosis or
last contact. Measuring cumulative diabetes incidence is in line with TGA-adopted regulatory
guidance, as an established, clinically relevant endpoint.

Efficacy

Efficacy data for the proposed indication: to delay the onset of Stage 3 T1D in adult and
paediatric patients 8 years of age and older with Stage 2 T1D

The Phase 2 TN-10 study demonstrated that teplizumab-treatment in an early phase of the
autoimmune process (Stage 2 T1DM) can delay of the onset of advanced disease. Median times
to onset of T1DM were 24.9 months (placebo) and 49.5 months (teplizumab) corresponding to a
delay by 24.6 months (primary analysis HR (95% CI) = 0.41 (0.22; 0.78) (ITT)) (Figure 10).

Even though the largest difference between teplizumab and placebo was observed in the first
year after treatment, the cumulative HR continued to show an advantage of teplizumab over
placebo through Year 5.

The outcomes of all three sensitivity analyses were consistent with the primary analysis. The
hazard ratios ranged between 0.42 and 0.43 and supported the robustness of the primary
analysis.

The outcomes of all most subgroup analyses were consistent with the primary analysis, noting
that the number of patients in each subgroup was relatively small and no adjustments for
multiplicity were made. The treatment effect appeared to be larger in subgroups with specific
baseline characteristics (e.g. negative anti-ZnT8 antibodies; HLA DR3 negative; HLA DR4
positive; or C-peptide level AUC < median), but no definite conclusion can be made.

Teplizumab treatment improved C-peptide levels upon initiation, while placebo subjects had an
overall decline. The treatment effect on C-peptide AUC for the 24-month analysis was
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statistically significant in all subjects (p=0.021) and in those who were diagnosed with T1D
during the study (p=0.030). This further supports teplizumab’s effect on preserving beta cell
function in this population.

The presence of anti-teplizumab antibodies did not appear to affect teplizumab blood levels nor
the primary efficacy endpoint significantly.

Figure 10. Study TN-10 study. Summary of primary endpoint results: Kaplan-Meier curve
of time to T1D diagnosis by treatment group (ITT population).
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Safety

Non-clinical studies identified the potential risks of teplizumab treatment, including
lymphopenia, reduced immune response, or increased cytokine release. The clinical trials
provided clinical evidence for this.

Two main safety analysis sets were considered for the purposes of this decision overview. The
TN-10 Safety population (as relevant to the proposed indication), and the ‘All safety pool’ that
provided the majority of safety data, albeit in the closely related Stage 3 T1DM population.
Approximately 1008 participants had been exposed to teplizumab in clinical trials. The AEs
shown in those analysis sets appeared to show consistent results.

TEAEs more common in teplizumab-treated participants were lymphopenia, leukopenia, neutro-
penia, thrombocytopenia, increased liver enzymes, decreased blood bicarbonate, rash and
pruritus, and cytokine release syndrome (CRS). These were detected in the standard (MedDRA
term based) reporting of AEs and in the pre-specified assessment of AESIs.

The majority of TEAEs were Grade 1 or Grade 2 in intensity. Discontinuations in the teplizumab
group were relatively low (12.7% vs. 3.4% for placebo) and mostly protocol mandated.

Teplizumab has been registered in the US, and an estimated number of at least 347 patients
were exposed to teplizumab in the relevant Stage 2 T1DM indication. Evaluation of the
cumulative safety data during routine safety surveillance has not identified any new safety
concerns.

Benefit-risk balance and translation to clinical practice

Study TN-10 had some limitations including: an imbalanced allocation; a small sample size
(noting that it was planned as a Phase 2 trial, and acknowledging the difficulties of recruiting
paediatric patients with Stage 2 T1DM); no larger Phase 3 trial or other second study to
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corroborate the results; the small number of Asian patients; some methodological uncertainties
(but that are unlikely to significantly affect the robustness of the primary analysis).

However, as outlined above, Study TN-10 provided robust evidence for efficacy for the proposed
Stage 2 T1DM indication, supported by sensitivity and subgroup analyses.

The question of clinical significance of the 24.6-month difference in Stage 3 T1DM onset arises. It
may be considered too small by some to be clinically significant. However, in many instances,
from a quality-of-life point of view (even though not formally tested in the study), delaying the
onset of T1DM by approximately 2 years (with a delay of the associated commencement of
insulin therapy and lifestyle changes) in the formative years of a child or adolescent may be
rather beneficial on an individual level, or otherwise.

The pre- and post-market safety data in the Stage 2 T1DM indication combined with the pre-
market safety data in the Stage 3 T1DM indication provide a reasonably sized safety database.
Despite this, rare adverse events may not have emerged and robust pharmacovigilance is
needed. This has been proposed by the sponsor in the RMP, e.g. for the potential risk of
malignancy. Furthermore, the rather restrictive exclusion criteria with regard to infections in
TN-10 need to be adequately communicated to prescribers (in PI or healthcare professional’s
education materials), as infections may be a more common adverse effect outside of a clinical
trial setting with exclusions.

Currently, no TGA-approved medicine has the capacity to modify the progression of Stage 2
T1DM, and thus an unmet need does exist. Teplizumab would add to the armamentarium. A
restriction to use by or under close supervision of a specialist paediatric endocrinologist would
be expected.

The population health benefits of teplizumab are rather dependent on the presence of a relevant
screening program. TypelScreen, an islet autoantibody screening program in Australia and New
Zealand is typically targeted at those with a relative who has T1DM, and extending the screening
program beyond that population may be advantageous.

Proposed action

Overall, in the context of the unmet need, the robust efficacy data, and the acceptable safety
profile, the benefit-risk could be cautiously regarded as positive. This is dependent on the
conduct of appropriate additional pharmacovigilance activities. These have been specified in the
RMP and those not listed will be specified as a condition of registration, if this application were
approved. Furthermore, the sponsor is proposing routine and additional risk minimisation
activities. HCP and patient education are outlined in the RMP and are essential in the context of a
novel medicine.

The current TGA-amended indication (amended from the sponsor-proposed wording) is:

Tzield is indicated to delay the onset of Stage 3 type 1 diabetes mellitus in adult and
paediatric patients aged 8 years and older with Stage 2 type 1 diabetes mellitus.

Advice from the ACM is kindly requested.

Advisory Committee considerations

The Advisory Committee on Medicines (ACM), having considered the evaluations and the
Delegate’s overview, as well as the sponsor’s response to these documents, advised the
following.
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Specific advice to the Delegate

1. Can the ACM comment on whether the provided data are sufficient to support
registration for the proposed indication?

Overall, the ACM was supportive of the registration of teplizumab for the proposed indication
based on the limited available data.

The ACM was satisfied that available efficacy results from the TN-10 study were clinically
significant. Further, the ACM was satisfied that the short-term safety profile was reasonably well
characterised, including cytokine release syndrome, lymphopenia and infection risk. However,
the ACM emphasised the importance of additionally obtaining long-term follow-up data to better
profile any potential risks which may be relevant to immunomodulatory therapies including
malignancy and chronic infections.

The ACM also noted the available data were derived from a relatively small number of clinical
studies. The ACM highlighted the need for further confirmatory/replicatory clinical trials and
comprehensive long-term clinical studies. The ACM suggested that an ongoing
pharmacovigilance program may be appropriate given teplizumab’s immunomodulatory
mechanism of action. The currently ongoing clinical studies were noted.

2. The committee is also requested to provide advice on any other issues that it thinks
may be relevant to a decision on whether or not to approve this application.

The ACM advised that the Delegate consider whether additional conditions are placed on the
approval of teplizumab including:

e A sponsor commitment to ongoing long-term safety studies. The reporting of the results of
the currently ongoing studies should be considered as a condition of registration.

e Inclusion of a statement in the teplizumab Product Information to highlight that efficacy has
not been studied in patients without a familial history of T1DM.
Advisory committee conclusion

The ACM considered Tzield (teplizumab) to have an overall positive benefit-risk profile for the
Delegate’s proposed indication:

Tzield is indicated to delay the onset of Stage 3 type 1 diabetes mellitus in adult and
paediatric patients aged 8 years and older with Stage 2 type 1 diabetes mellitus.

Assessment outcome

Based on a review of quality, safety, and efficacy, the TGA decided to register Tzield (eplizumab)
2 mg/2 mL Concentrated injection vial, indicated for:

Tzield is indicated to delay the onset of Stage 3 type 1 diabetes mellitus (T1D) in adult and
paediatric patients aged 8 years and older with Stage 2 type 1 diabetes mellitus (see
Section 5.1 Pharmacodynamic Properties - Clinical trials).

Specific conditions of registration

e Tzield (teplizumab) is to be included in the Black Triangle Scheme. The PI and CMI for Tzield
must include the black triangle symbol and mandatory accompanying text for five years,
which starts from the date of first supply of the product.

AusPAR - Tzield - teplizumab - Sanofi-Aventis Australia Pty Ltd- PM-2025-00088-1-5 Page 46 of 49
Final - 21 July 2026



Therapeutic Goods Administration

The Tzield EU-Risk Management Plan (RMP) version 0.2 (dated 8 July 2025; data lock point
31 August 2024), with Australia-Specific Annex (ASA) version 1.1 (dated September 2025),
included with submission PM-2025-00088-1-2, and any subsequent revisions, as agreed
with the TGA will be implemented in Australia.

An obligatory component of risk management plans is routine pharmacovigilance. Routine
pharmacovigilance includes the submission of periodic safety update reports (PSURs).

Unless agreed separately between the supplier who is the recipient of the approval and the
TGA, the first report must be submitted to TGA no later than 15 calendar months after the
date of this approval letter. The subsequent reports must be submitted no less frequently
than annually from the date of the first submitted report until the period covered by such
reports is not less than three years from the date of this approval letter. The annual
submission may be made up of two PSURs each covering six months. If the sponsor wishes,
the six-monthly reports may be submitted separately as they become available.

If the product is approved in the EU during the three years period, reports can be provided
in line with the published list of EU reference dates no less frequently than annually from the
date of the first submitted report until the period covered by such reports is not less than
three years from the date of this approval letter.

The reports are to at least meet the requirements for PSURs as described in the European
Medicines Agency’s Guideline on good pharmacovigilance practices (GVP) Module VII-
periodic safety update report (Rev 1), Part VII.B Structures and processes. Note that
submission of a PSUR does not constitute an application to vary the registration. Each report
must be submitted within ninety calendar days of the data lock point for that report.

Laboratory testing & compliance with Certified Product Details (CPD)

1. All batches of Tzield supplied in Australia must comply with the product details and
specifications approved during evaluation and detailed in the Certified Product Details
(CPD).

2. When requested by the TGA, the Sponsor should be prepared to provide product
samples, specified reference materials and documentary evidence to enable the TGA to
conduct laboratory testing on the Product. Outcomes of laboratory testing are published
biannually in the TGA Database of Laboratory Testing Results
http://www.tga.gov.au/ws-labs-index and periodically in testing reports on the TGA
website.

Certified Product Details

The Certified Product Details (CPD), as described in Guidance 7: CPD of the Australian
Regulatory Guidelines for Prescription Medicines (ARGPM), in PDF format, for the above
products should be provided upon registration of these therapeutic goods. In addition, an
updated CPD should be provided when changes to finished product specifications and test
methods are approved in a Category 3 application or notified through a self-assessable
change.

A template for preparation of CPD for biological prescription medicines can be obtained
from the TGA website [for the form] https://www.tga.gov.au/form/certified-product-
details-cpd-biologicalprescription-medicines and [for the CPD guidance]

https://www.tga.gov.au/guidance-7-certified-product-details

The sponsor should provide the TGA with the final clinical study reports (CSRs) of the
following studies, once available:

— Phase 4 PETITE-T1D study (PRV-031-005)
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—  US Registry Study (OBS18177)
—  Global Registry Study (OBS18565)
— TEPLIZUMAB RMM SURVEY study (OBS21717)

The applicant should finalise the healthcare professional guide and patient guide materials
referenced in the RMP to the satisfaction of the post-market evaluation area of the TGA,
prior to supply.

Product Information and Consumer Medicine Information

For the most recent Product Information (PI) and Consumer Medicine Information (CMI), please

refer to the TGA P1/CMI search facility.
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