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About the Therapeutic Goods Administration (TGA)
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.
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.
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.
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.
To report a 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.
AusPARs are prepared and published by the TGA.
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.
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 2025
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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[bookmark: _Toc98931917][bookmark: _Toc103679287][bookmark: _Toc205468249][bookmark: _Toc323739589][bookmark: _Toc356305216]List of abbreviations
	Abbreviation
	Meaning

	ACM
	Advisory Committee on Medicines

	ARTG
	Australian Register of Therapeutic Goods

	AUC
	area under the concentration-time profile during the dosing interval

	Cmax
	maximum plasma concentration

	HPES
	hypoparathyroidism patient experience scale

	mPEG
	methoxypolyethylene glycol 

	PD
	pharmacodynamic(s)

	PI
	Product Information

	PK
	pharmacokinetic(s)

	popPK
	population pharmacokinetic(s)

	PRN
	Pro Re Nata 

	PTH
	parathyroid hormone

	PTH(1-34)
	Amino acid 1 to 34 of PTH, the active moiety of palopegteriparatide

	RMP
	Risk management plan

	sCa
	Serum calcium

	TEAE
	Treatment emergent adverse event

	TGA
	Therapeutic Goods Administration





[bookmark: _Toc205468250]YORVIPATH (palopegteriparatide) submission
	Type of submission:
	New chemical entity

	Product name:
	YORVIPATH

	Active ingredient:
	palopegteriparatide

	Decision:
	Approved

	Approved therapeutic use for the current submission:
	YORVIPATH (palopegteriparatide) is a parathyroid hormone (PTH) analogue indicated for the treatment of chronic hypoparathyroidism in adults.

	Date of decision:
	17 February 2025

	Date of entry onto ARTG:
	19 February 2025

	ARTG numbers:
	YORVIPATH palopegteriparatide 168 micrograms / 0.56 mL solution for injection in multidose pre-filled pen (443870)
YORVIPATH palopegteriparatide 294 micrograms / 0.98 mL solution for injection in multidose pre-filled pen (443871)
YORVIPATH palopegteriparatide 420 micrograms / 1.4 mL solution for injection in multidose pre-filled pen (443872)

	Black Triangle Scheme
	Yes

	Sponsor’s name and address:
	Specialised Therapeutics Pharma Pty Ltd Level 2, 17 Cotham Road, Kew, Victoria 3101 Australia

	Dose form:
	Solution for injection.

	Strength:
	Yorvipath 168 micrograms/0.56 mL solution for injection in pre-filled pen
Each pre-filled pen contains 1935 micrograms palopegteriparatide equivalent to 168 micrograms of PTH (1-34) in 0.56 mL of solvent*. The concentration based on PTH (1-34) is 0.3 mg/mL.
Each pre-filled pen delivers doses of 6, 9, or 12 micrograms of PTH (1-34)
Yorvipath 294 micrograms/0.98 mL solution for injection in pre-filled pen
Each pre-filled pen contains 3387 micrograms palopegteriparatide equivalent to 294 micrograms of PTH (1-34) in 0.98 mL of solvent*. The concentration based on PTH (1-34) is 0.3 mg/mL.
Each pre-filled pen delivers doses of 15, 18, or 21 micrograms of PTH(1-34).
Yorvipath 420 micrograms/1.4 mL solution for injection in pre-filled pen
Each pre-filled pen contains 4838 micrograms palopegteriparatide equivalent to 420 micrograms of PTH(1-34) in 1.4 mL of solvent*. The concentration based on PTH(1-34) is 0.3 mg/mL.
Each pre-filled pen delivers doses of 24, 27, or 30 micrograms of PTH(1-34).
*The strength indicates the quantity of the PTH(1-34) moiety without consideration of the methoxypolyethylene glycol (mPEG) linker.

	Container:
	A cartridge (type 1 glass) with a plunger (halobutyl) and a laminate rubber sheet (halobutyl/isoprene) contained in a pre-filled multidose disposable pen made of polypropylene.

	Pack size:
	Packs of two pre-filled pens and 30 disposable needles

	Route of administration:
	Subcutaneous injection

	Dosage:
	The recommended starting dose is 18 mcg once daily with dose adjustments in 3 mcg increments thereafter every 7 days. The dose range is 6 to 60 mcg per day. For further information regarding dosage, refer to the Product Information.

	Pregnancy category:
	Category B3
Drugs which have been taken by only a limited number of pregnant women and women of childbearing age, without an increase in the frequency of malformation or other direct or indirect harmful effects on the human fetus having been observed.
Studies in animals have shown evidence of an increased occurrence of fetal damage, the significance of which is considered uncertain in humans.
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.


[bookmark: _Toc205468251]Proposed indication
This AusPAR describes the submission by Specialised Therapeutics Pharma Pty Ltd (the Sponsor)[footnoteRef:2] to register YORVIPATH (palopegteriparatide) for the following proposed indication: [2:  A sponsor is a person or company who does one or more of the following: a) exports therapeutic goods from Australia, b) imports therapeutic goods into Australia, c) manufactures therapeutic goods for supply in Australia or d) elsewhere arranges for another party to import, export or manufacture therapeutic goods] 

[bookmark: _Toc314842485][bookmark: _Toc247691504]PTH replacement therapy indicated for the treatment of hypoparathyroidism in adults.
[bookmark: _Toc205468252]Hypoparathyroidism
Hypoparathyroidism is a rare disease that results in hypocalcaemia and absent or deficient PTH. Symptoms, when present, range from paraesthesia and muscle cramps to seizures and laryngospasm. The most common cause is injury to or removal of the parathyroid gland during anterior neck surgery (around 75% of cases). Other genetic or autoimmune causes may be found or be present as part of a syndrome.[footnoteRef:3],[footnoteRef:4] [3:  Brandi, ML, Bilezikian, JP, Shoback D, Bouillon R, Clarke, BL, Thakker, RV, Khan AA, Potts, Jr, JT, Management of Hypoparathyroidism: Summary Statement and Guidelines, J Clin Endocrinol Metab 2016; 101: 2273–2283.]  [4:  Bilezikian JP, Khan A, Potts JT Jr, et al. . Hypoparathyroidism in the adult: epidemiology, diagnosis, pathophysiology, target-organ involvement, treatment, and challenges for future research. J Bone Miner Res. 2011;26:2317–2337.] 

PTH is critical for maintaining the level of circulating calcium within a narrow normal range through its actions on bone, kidney, and intestine. PTH secretion is regulated primarily by the calcium-sensing receptor (CaSR) found on parathyroid chief cells; when ambient calcium levels are low, the CaSR is inactive and PTH synthesis and secretion are increased. PTH then regulates calcium and phosphate levels by actions on the bone, kidney, and, indirectly, intestine (Figure 1).[footnoteRef:5],[footnoteRef:6] [5:  Gafni, RI and Collins, MT, Hypoparathyroidism, N Engl J Med 2019; 380:1738-47.]  [6:  Brown EM. PTH secretion in vivo and in vitro. Regulation by calcium and other secretagogues. Miner Electrolyte Metab. 1982;8:130–150.] 

[image: Figure 1 – Parathyroid hormone and its effects]Figure 1 – Parathyroid hormone and its effects[footnoteRef:7] [7:  Gafni, RI et al., 2019.] 


Hypoparathyroidism leads to dysfunctional neurological, cognitive, muscular, and cardiac systems. The critical electrolyte imbalance causes effects such as paraesthesia or prolonged QT on electrocardiogram. Chronic hypocalcaemia and hyperphosphatemia, with an elevated serum calcium-phosphate product, can also lead over the years to soft tissue calcifications, untreated or as a function of the need for large amounts of supplemental calcium and active vitamin D. These calcifications are typically seen in the brain (basal ganglia in particular) and in the kidney (stones and nephrocalcinosis) but can also be seen in joints, eyes, skin, vasculature, and other organ systems. Almost all patients also have a severely reduced quality of life, with nonspecific symptoms that can include general fatigue, a lack of focus (often referred to as “brain fog”), cramping and spasming as well as depression, anxiety and other neuropsychiatric issues.[footnoteRef:8],[footnoteRef:9] [8:  Brandi, ML, et al., 2016.]  [9:  Gafni, RI et al., 2019.] 

The diagnosis of hypoparathyroidism is aided by the measurement of albumin-corrected or ionized serum calcium below the lower limits of the normal range and an unexpectedly normal or low level of PTH.[footnoteRef:10],[footnoteRef:11] [10:  Brandi, ML, et al., 2016.]  [11:  Bollerslev J, Rejnmark L, Marcocci C, et al. European Society of Endocrinology clinical guideline: treatment of chronic hypoparathyroidism in adults. Eur J Endocrinol 2015;173(2):G1-G20] 

[bookmark: _Toc205468253]Current treatment options for hypoparathyroidism
For chronic hypoparathyroidism, the goal of treatment is to maintain the blood calcium level at or slightly below the lower end of the normal range while preventing symptoms of hypocalcaemia and this is conventionally achieved with oral calcium and active vitamin D (calcitriol or alfacalcidol) supplementation. Frequent monitoring of blood calcium, phosphate, magnesium, and creatinine levels and of urinary calcium excretion are essential to avoiding overtreatment or undertreatment.[footnoteRef:12],[footnoteRef:13]  [12:  Gafni, RI et al., 2019.]  [13:  Bollerslev J, et al., 2015.] 

However, given the issues of pill burden, frequent monitoring, side effects of long term supplementation and the profound impact on overall health and lifestyle despite conventional management, there exists an important unmet medical need for newer therapies for chronic hypoparathyroidism.
[bookmark: _Toc103679291][bookmark: _Toc205468254]Regulatory status
Australian regulatory status
This product is a new chemical entity for Australian regulatory purposes.
Palopegteriparatide was granted orphan status and priority determination by the TGA on 16 February 2024.
International regulatory status
YORVIPATH was approved by the European Medicines Agency on 17 November 2023 for the following indication:
“Yorvipath is a parathyroid hormone (PTH) replacement therapy indicated for the treatment of adults with chronic hypoparathyroidism.”
The United States Food and Drug Administration approved YORVIPATH for the following indication in Aug 2024: 
“YORVIPATH is indicated for the treatment of hypoparathyroidism in adults.”
Limitations of Use:
YORVIPATH was not studied for acute post-surgical hypoparathyroidism.
YORVIPATH’s titration scheme was only evaluated in adults who first achieved an albumin-corrected serum calcium of at least 7.8 mg/dL using calcium and active vitamin D treatment.”
[bookmark: _Toc504480011][bookmark: _Toc103679293][bookmark: _Toc205468255]Registration timeline
Table 1 captures the key steps and dates for this submission.
This submission was evaluated under the priority registration process.
Table 1: Registration timeline for YORVIPATH (palopegteriparatide), submission PM-2024-01089-1-5
	Description
	Date

	Priority determination
	16 February 2024

	Designation (Orphan)
	16 February 2024

	Submission dossier accepted and evaluation commenced
	30 April 2024

	Evaluation completed
	25 October 2024

	Advisory Committee meeting
	6 December 2024

	Registration decision (Outcome)
	17 February 2025

	Registration in the ARTG completed
	19 February 2025

	Number of working days from submission dossier acceptance to registration decision*
	206 days


*Target timeframe for priority submissions is 150 working days from acceptance for evaluation to the decision.
[bookmark: _Toc205468256][bookmark: _Toc196046504][bookmark: _Toc247691527][bookmark: _Toc314842510][bookmark: _Toc103679294]Assessment overview 
[bookmark: _Toc247691528][bookmark: _Toc314842511][bookmark: _Toc103679295][bookmark: _Toc205468257]Quality evaluation summary
The proposed product is available as a ready-to-use pre-filled pen. The strength of the product is given as the total volume of the pen, to give a concentration of 0.3 mg/mL for all 3 strengths. Each pre-filled pen is designed to deliver doses of 6, 9, or 12 micrograms (for the lowest strength); 15, 18, or 21 micrograms (for the middle strength); or 24, 27, or 30 micrograms (for the highest strength). The purported strength of the product (0.3 mg/mL) is given for PTH(1-34) equivalents.
Palopegteriparatide is a PTH analogue designed to release the active moiety [PTH(1-34)] in a sustained manner. 
The proposed product is supplied as two pre-filled pens with 30 disposable needles for 28 days of treatment (co-packaged in two inner cartons).
There are no pharmacopeial monographs for palopegteriparatide.
The manufacturing process for PTH(1-34) linker thiol consists of solid phase peptide synthesis, cleavage and purification. 
The proposed specifications adequately controls the identity, potency, purity and chemical and physical properties of the drug substance relevant to the dose form.
The proposed retest period of 60 months when stored at -20 °C is supported by the stability data.
Palopegteriparatide prefilled pen consists of a solution in a 1.5 mL cartridge assembled in a single-patient-use pen injector.
The drug constituent part is a sterile, colourless, and clear solution for injection, with a nominal concentration of 0.3 mg PTH(1-34)/mL, in a 1.5 mL cartridge. Three different volumes of palopegteriparatide compounded solution are filled into the cartridges, with extractable volumes of 0.56, 0.98 and 1.4 mL.
The manufacturing process involves compounding of the excipients and palopegteriparatide followed by sterile filtration and filling into cartridges before final assembly of the prefilled pens. The drug substance was found to not be stable to terminal sterilisation. Therefore, filtration was chosen as the sterilisation method.
The drug product specifications adequately control the quality of the drug product at release and throughout the shelf-life.
The dose accuracy specification is given as ±5 μL (±1.5 μg) at each dose level. This level of accuracy ensures safe and effective dosing, as confirmed in phase 2 and phase 3 clinical trials for palopegteriparatide.
A shelf life of 36 months when stored at 2-8 °C, stored in the original package to protect from light, with a 14-day in-use period at 30°C, is supported.
The Product Information and package labelling is acceptable from a quality perspective.
[bookmark: _Toc314842512][bookmark: _Toc103679296][bookmark: _Toc205468258]Nonclinical evaluation summary
The submitted nonclinical data was of adequate quality and scope, broadly consistent with ICH M3 (R2)[footnoteRef:14]. All pivotal safety-related studies were Good Laboratory Practice (GLP)-compliant. [14:  International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Us. ICH M3 (R2) Non-clinical safety studies for the conduct of human clinical trials for pharmaceuticals - Scientific guideline. 2013.] 

In vitro, PTH(1-34) released from palopegteriparatide bound to parathyroid hormone 1 receptor (PTH1R) with a KD of 3.85 μM, while palopegteriparatide had no significant affinity for PTH1R. In a cell based assay, the bioactivity of PTH(1-33) was similar to that for PTH(1-34). In vivo, palopegteriparatide was associated with increased serum calcium, decreased serum phosphate levels and changes to bone turnover parameters (decreased trabecular bone mineral density and content and increased bone turnover markers) in the thyroparathyroidectomy (TPTx) rat model of hypoparathyroidism.
No secondary pharmacodynamic studies with palopegteriparatide were conducted. There was no evidence of off-target effects in the set of repeat-dose toxicity studies.
Safety pharmacology and other studies indicated no likely direct adverse effects on CNS, cardiovascular, respiratory function in patients. However, hypocalcaemia and hypercalcaemia were seen in patients in clinical trials. Either of these could lead to CNS or cardiovascular effects.
Overall, the pharmacokinetic profile in animals was qualitatively similar to that of humans. The concentration-time profile of Free PTH (released from palopegteriparatide) plasma levels in rats and monkeys resembled an infusion-like profile with once daily SC dosing. Plasma half-life values for Total PTH (surrogate for palopegteriparatide) and Free PTH were long in all species. The volume of distribution indicated that the prodrug was primarily confined to the intravascular compartment. Similar steady state concentrations of methoxypolyethylene glycol (mPEG)- linker and mPEG in the systemic circulation in rats and monkeys indicated that the linker moiety remained attached to the mPEG carrier following auto-cleavage of palopegteriparatide. 
Repeat-dose toxicity studies by the SC route were conducted in rats (up to 26 weeks) and cynomolgus monkeys (up to 6 months). Maximum exposures (AUC for Free PTH) were moderate in rats and subclinical in monkeys. The primary systemic effects produced by palopegteriparatide were either directly or indirectly related to its known pharmacological actions (hypercalcaemia with associated mineralisation in kidneys and effects on bone turnover). Palopegteriparatide had a net catabolic effect on bone mass at exposures 2-fold above clinical exposures to Free PTH, while a net anabolic effect was seen at higher exposures. The pattern of effect on bone can be attributed to the pharmacokinetic profile of PTH(1-34) released from palopegteriparatide resulting in continuous sustained exposures.
Palopegteriparatide was not mutagenic in the bacterial mutation assay or clastogenic in vitro (in human lymphocytes) or in vivo (in the rat micronucleus test). No carcinogenicity studies were conducted; a weight of evidence approach was taken. The risk of carcinogenicity with palopegteriparatide appears to be low but cannot be dismissed.
Fertility was unaffected in male and female rats treated with palopegteriparatide. In the pivotal embryofetal development study in rats, an increased incidence and severity of dilated ureter was seen in fetuses in a dose-related manner. The incidence was outside the historical control value at a dose which caused increased maternal serum calcium levels and decreased bodyweight gain and food consumption. No treatment-related embryofetal effects were seen in the pivotal rabbit embryofetal development study. Pregnancy Category B3 is recommended.
There are no nonclinical objections to registration of palopegteriparatide for the proposed indication.
[bookmark: _Toc247691530][bookmark: _Toc314842513][bookmark: _Toc103679297][bookmark: _Toc205468259]Clinical evaluation summary
[bookmark: _Toc98931928][bookmark: _Toc205468260]Summary of clinical studies
There were 5 clinical studies submitted and other relevant additional analyses in the clinical dossier for the submission (Table 2):
Table 2. Summary of clinical studies
[image: Table 2. Summary of clinical studies]

[bookmark: _Toc205468261]Pharmacology
Three studies provide PK information among healthy subjects: studies 103, 104 and 105. Valid PK samples were available among some of the patients with hypoparathyroidism in studies 201 and 304 and incorporated into the popPK model. Study 201 also included a dedicated PK-PD sub-study.
Pharmacokinetics
Palopegteriparatide is a prodrug consisting of PTH(1-34) transiently conjugated to an inert carrier via a TransCon Linker. PTH(1-34) is identical to the first 34 amino acids of the full length, 84 amino acid human PTH, and is essentially inactive when connected to the carrier (Figure 2). The carrier is a branched 40 kDa (2×20 kDa) mPEG moiety. At physiologic pH and temperature, active PTH is released from the prodrug via auto- cleavage.
Figure 2. Structural Elements of Palopegteriparatide
[image: Figure 2. Structural Elements of Palopegteriparatide]
The two key pharmacokinetic analytes are:
Total PTH, a surrogate measure of the palopegteriparatide prodrug, with either PTH(1- 34) or PTH(1-33) still attached to mPEG
Free PTH, a measure of PTH released from the prodrug, consisting of the sum of free/released PTH(1-34) and free/released PTH(1-33)
PTH(1-33) is the main active metabolite of PTH(1-34). It is assumed that conversion of PTH(1- 34) to PTH(1-33) occurs both before and after its release from the prodrug.
Study 103
Study 103 was a phase 1 single and multiple ascending dose trial that evaluated the pharmacokinetics and pharmacodynamics of palopegteriparatide in healthy adult subjects. Single doses of 3.5 to 124 µg and multiple doses of 3.5 to 24 µg daily for 10 days were administered (n≤8 for each dose).
Palopegteriparatide is administered as a daily subcutaneous injection of the prodrug. Free PTH, consisting of free PTH(1-34) and free PTH(1-33), are the active molecules. Both the prodrug (measured as total PTH) and free PTH reach the systemic circulation. On Day 10, average Tmax was 8-24 hours for total PTH and 4-8 hours for free PTH.
Following once daily dosing for 10 days, for all dose levels, Total PTH appeared to still be increasing after the end of the dosing interval on Day 10. However, trough concentrations flattened out suggesting that concentrations were approaching steady state (Figure 3).
Concentrations of Free PTH between 16 to 24 µg/day PTH appeared to be approaching steady state levels by approximately Day 8, based on visual inspection of the concentration vs. time profile (Figure 4). The 7-8 days required to reach steady-state for free PTH and dose proportionality being demonstrated up to 30 µg/L are of particular relevance to dosing and titration.
Accumulation of Total PTH in plasma following 10 days of once daily dosing was observed, with the mean accumulation ratios, based on AUC0-τ and Cmax between 7.49 and 18.3 (individual range: 6.00 to 102) and 4.62 and 12.5 (individual range: 4.01 to 57.9), respectively (Table 3).
A summary of the PK parameters of free PTH following multiple subcutaneous doses in Study 103 are found in Table 4.
Concentrations of mPEG, for all dose levels, appeared to be increasing after end of the dosing interval on Day 10; therefore, steady state had not been achieved during 10 days of once daily SC injection. Accumulation of mPEG in plasma with multiple dosing was detected. Based on 
AUC0-τ accumulation ratios were between 13.5 and 25.2 and based on Cmax mean accumulation ratios were between 9.23 and 19.4 (individual range: 8.55 to 29.0).
Figure 3. Arithmetic Mean (±SE) Plasma Concentrations of Total PTH Following Multiple Subcutaneous Doses (Linear Scale) (Days 1 to 10) – study 103
[image: Figure 3. Arithmetic Mean (±SE) Plasma Concentrations of Total PTH Following Multiple Subcutaneous Doses (Linear Scale) (Days 1 to 10) – study 103]
Figure 4. Arithmetic Mean Plasma (±SE) Concentrations of Free PTH Following Multiple Subcutaneous Doses (Linear Scale) (Days 1 to 10) – study 103
[image: Figure 4. Arithmetic Mean Plasma (±SE) Concentrations of Free PTH Following Multiple Subcutaneous Doses (Linear Scale) (Days 1 to 10) – study 103]
Table 3. Summary of the Pharmacokinetic Parameters of Total PTH Following Multiple Subcutaneous Doses – study 103
[image: Table 3. Summary of the Pharmacokinetic Parameters of Total PTH Following Multiple Subcutaneous Doses – study 103]
Abbreviations: n = number of observations; N = number of subjects dosed; NC = not calculated. Note: Geometric mean (CV%) [n] data are presented, except Median (min-max); Dosing error on Day 1 & 2 for all subjects in the 7 pg PTH dose group, actual dose received was 8.96 pg. Day 1 parameters are based on the actual dose received.
Table 4. Summary of the Pharmacokinetic Parameters of Free PTH Following Multiple Subcutaneous Doses – study 103
[image: Table 4. Summary of the Pharmacokinetic Parameters of Free PTH Following Multiple Subcutaneous Doses – study 103]
Abbreviations: n = number of observations; N = number of subjects dosed; NC = not calculated. Note: Geometric mean (CV%) [n] data are presented, except a Median (min-max); Dosing error on Day 1 & 2 for all subjects in the 7 pg PTH dose group, actual dose received was 8.96 pg. Day 1 parameters are based on the actual dose received.
Study 304 and 201
Pharmacokinetic results in the target population are difficult to interpret as patients would have switched between dose groups overtime as per the titration schedule. mPEG concentrations reached steady state around Week 8 in alignment with the t½ (approximately 200 h). After Week 8, a flat curve was observed with no increasing and decreasing except for the high variability (Figure 5).
Dose normalised free PTH(1-34) and free PTH(1-33) concentrations in study 304 (Figure 6), while somewhat non-linear between 9 and 15µg, appear to be broadly linear between 18 and 
30 µg, with insufficient data for interpretation at doses higher than 30 µg. Further, doses >30 µg day were given using two pens, and it is unknown whether this affects proportionality.
Figure 5. Arithmetic Mean (SE) Plasma Concentrations-time Profiles in Linear Scale – mPEG (ng/mL) – (PK Population) (Without Treatment Boosted Anti-PEG Positive Subjects) – study 201
‘[image: Figure 5. Arithmetic Mean (SE) Plasma Concentrations-time Profiles in Linear Scale – mPEG (ng/mL) – (PK Population) (Without Treatment Boosted Anti-PEG Positive Subjects) – study 201]Note: Week after dosing with TransCon PTH: Week 0 corresponds to Week 5, when the TransCon PTH administration started for subjects administered placebo during the first 4 weeks. Blinded period: 15 pg PTH(1-34)/day: N = 16 to 18, 18 pg PTH(1-34)/day: N =17 to 18 and 21 pg PTH(1-34)/day: N = 14 Extension period across all dose levels: N = 1 to 14.
Figure 6. Dose-normalized Free PTH(1-34) and Free PTH(1-33) Concentration Versus Daily Dose of Palopegteriparatide in Trial TCP-304
[image: Figure 6. Dose-normalized Free PTH(1-34) and Free PTH(1-33) Concentration Versus Daily Dose of Palopegteriparatide in Trial TCP-304]
Dose-normalized Free PTH(1-34) (FPTH34) and Free PTH(1-33) (FPTH33) observations versus dose. Dose of palopegteriparatide refers to dose of PTH(1-34)/day administered Abbreviation: PTH: Parathyroid hormone
Study 104
Study 104 was an open-label, parallel-group trial to evaluate the safety, tolerability, and pharmacokinetics of palopegteriparatide in subjects without hypoparathyroidism and with varying degrees of renal impairment, to whom healthy control subjects with normal renal function were demographically matched. Male and female subjects aged between 18 and 75 years (inclusive) with a BMI between 18.0 and 36.0 kg/m2 (inclusive) and a body weight ≥40 kg were included. A single dose of ~50 µg palopegteriparatide was administered. No formal sample size determination was performed.
Results for free PTH(1-34) in subjects with severe renal impairment should be interpreted with caution. The sponsor proposes secondary hyperparathyroidism in patients with chronic kidney disease as a factor to consider when interpreting the increased free PTH exposure in subjects with severe renal impairment.
While a dedicated renal study in patients with hypoparathyroidism has not been performed, Total PTH concentrations does not appear to be impacted by renal impairment.
Study 105
Study 105 is a Phase I study comparing the PK of single dose palopegteriparatide in healthy male Japanese subjects to weight-matched non-Japanese subjects. Three doses were administered: 50 µg, 75 µg and 100 µg. 48 subjects were recruited, including 6 who received placebo. The overall mean age was 36 years. The primary endpoint was free PTH(1-34) exposure.
Free PTH(1-34) AUC0-120 and Cmax were broadly comparable between Japanese and non- Japanese subjects, with the exception of Cmax at the 75 µg dose, with the difference unlikely clinically meaningful.
Population pharmacokinetic data
Plasma PK was available from 178 subjects in phase 1 studies and 103 subjects with hypoparathyroidism in phase 2 and 3 studies (Tables 5 and 6). A semi-mechanistic PK model structure was chosen to describe the mechanism of the prodrug and PTH metabolism and to simultaneously describe plasma PK with a single model. Predicted Day-84 Cmax and AUC per dose and analyte are summarised in Table 7.
Table 5. Number and percentage of observations in PK analysis dataset excluding ree PTH observations – MODPTH03
[image: Table 5. Number and percentage of observations in PK analysis dataset excluding ree PTH observations – MODPTH03]
Table 6. Baseline covariate summary statistics from the PK analysis data set – MODPTH03
[image: Table 6. Baseline covariate summary statistics from the PK analysis data set – MODPTH03 ]

Table 7. Predicted Day-84 Cmax and AUC per dose and analyte. Units of Cmax as indicated in the analyte column. Units of AUC in concentration*hour. Numbers rounded to 3 significant digits – MODPTH03
[image: Table 7. Predicted Day-84 Cmax and AUC per dose and analyte. Units of Cmax as indicated in the analyte column. Units of AUC in concentration*hour. Numbers rounded to 3 significant digits – MODPTH03]
Missed doses were predicted to temporarily lower Free PTH exposure with a 20 and 40% reduction of the median Free PTH Ctrough for 1 or 2 consecutive missed doses, and a larger effect for 4 or 7 consecutive missed doses (60 and 80% reduction, respectively). For 7 missed doses, the median exposure was predicted to return to steady state within 1-2 weeks.
For the Pop PK analysis, only 77.8% of PK observations were included which risks selection bias. Results show that a difference in PK was found between the phase I and phase II/III trials. The popPK report suggests that this was a result of differences between trials, in particular differences in sampling handling procedures, rather than between healthy subjects and patients with hypoparathyroidism. The fraction of Free PTH in a sample is sensitive to temperature and pH as the release half-life is depending on temperature and pH. This adds uncertainty to the validity of PK samples collected, therefore data from selected sites from study304 was excluded from the evaluation to ensure only valid results were used for the subsequent estimation of PK parameters and covariate assessment. 
ASC0201F. Quantitative Systems Pharmacology (QSP) Modeling and Simulation to Support Development and Regulatory Submission of TransCon PTH for the Treatment of Hypoparathyroidism
The over-arching aim of this analysis was to extend a quantitative systems pharmacology (QSP) model to mechanistically substantiate the physiologic responses to, and the pharmacologic responses from, TransCon PTH following administration to patients with hypoparathyroidism. Data from studies 103, 104, 105 and 201 were included.
In the context of comparing expectations with the QSP model descriptions of physiology, pathophysiology and pharmacology, the mechanistic TransCon PTH exposure-response was demonstrated on a number of levels, including the resulting effect on 24 hour urine calcium excretion, serum calcium and phosphate, and the intricate feedback of the phosphate-FGF23- vitamin D axis.
Simulations to evaluate the impact of one, two, four, or seven consecutive days of missed TransCon PTH dosing (18 mcg QD) from a steady-state PTH exposure, indicated that, in an otherwise dose-compliant scenario, shorter discontinuations (one to two days, possibly up to four days) were unlikely to result in marked drops in serum calcium. Longer disruptions (e.g., four or seven or greater days without TransCon PTH treatment) would more likely result in a notable serum calcium decrease. 
Limitations of the model are noted. The main relevance of the QSP model to the current submission is providing an estimate on the effect on serum calcium from missed doses (Figure 7).
[bookmark: _Hlk205466599]Figure 7. Patient Model - Study TCP-201: The active PTH concentration, serum calcium concentration, serum calcium concentration change from steady-state, and urine calcium excretion rate over time, for patients with 18 mcg QD of TransCon PTH , dietary calcium of approximately 1 g/d, and dose holiday of 2 days.
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Pharmacodynamics
A sub-study within study 201 that examined PK-PD relationship over 24 hours in patients who have had at least ~58 weeks of palopegteriparatide exposure and have been on a stable dose for ≥7 days.
The proposed mechanism of palopegteriparatide is consistent with the known physiology of endogenous parathyroid hormone. As expected, palopegteriparatide increases serum calcium in healthy subjects and in patients with hypoparathyroidism. Among healthy subjects, dose- dependent increases are observed up to 24 µg. However, data are scarce in patients with hypoparathyroidism, in whom dose-dependent increases in serum calcium have not been shown.
Endogenous parathyroid hormone is suppressed by palopegteriparatide in healthy subjects.
Dosage selection
In study 103, multiple daily dosing of 20 µg in healthy subjects was considered the maximum tolerated dose based on adverse events. Dose-dependent increase in serum calcium was seen.
In the 4-week blinded period of study 201, subjects were randomised to 3 dose groups, 15 µg, 18 µg and 21 µg, as well as placebo. By week 4, the proportion of subjects with serum calcium within the normal range and not taking active vitamin D was similar between the dose groups. Overall safety profiles were also similar.
By week 84 (open-label extension), individual doses ranged from 9 to 54 µg, with 18 and 21 µg being the most common doses.
In the phase 3 pivotal study 304, a starting dose of 18 µg was used for all subjects randomised to the palopegteriparatide arm. The starting dose was followed by titration to 6 to 60 µg/day.
Starting dose and initiation instructions
The selection of 18 µg in study 304 was overall appropriate based on efficacy and safety data in study 201. The resulting mean average actual daily dose over 26 weeks in the palopegteriparatide arm was 21.4 µg, only slightly above the starting dose.
The proposed initiation instructions in the PI differ from the study 304 protocol in the following ways:
Additional PI instructions on decreasing or ceasing calcium for patients not taking active vitamin D at baseline 
PI instructions to completely cease active vitamin D at baseline if serum calcium was ≥ 2.07 mmol/L, rather than having all patients reduce calcitriol by 50% regardless of baseline serum calcium
In addition, in study 304, only patients with a baseline requirement of calcitriol ≥0.5 μg/day and calcium ≥800 mg/day were enrolled. While the above adjusted PI initiation instructions are expected to partially attenuate the risk of hypercalcaemia when used in patients requiring less calcitriol or calcium at baseline compared to study 304, these PI instructions have not been formally studied. These factors add uncertainty, especially during the initial weeks of treatment, to whether the frequencies of hypercalcaemia and hypocalcaemia observed under clinical use would be similar or different to what were observed in study 304.
Dose range
Whether higher doses have a favourable risk-benefit profile was a main point of concern. In studies 304 and 201, most patients were using ≤30 µg at week 26, week 52 and week 110, respectively (Figures 8 - 11).
Figure 8. Distribution of Maintenance Doses of Palopegteriparatide at End of Blinded Period (Week 26, TCP- 304) 
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Figure 9. TransCon PTH Actual Dose Exposure: TCP-304 at Week 52 (Safety Analysis Population) – study 304
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Figure 10. Actual Palopegteriparatide Dose Exposure at Week 84 (Safety Population) – study 201
[image: Figure 10. Actual Palopegteriparatide Dose Exposure at Week 84 (Safety Population) – study 201]
Note: TransCon PTH is expressed as µg of PTH(1-34)
Figure 11. Exposure at Week 110 – study 201
[image: Figure 11. Exposure at Week 110 – study 201]
PK data above 30 µg/day are limited. Data supporting proportionality between dose and PK exposure do not cover dose ranges above 30 µg/day. The peak-to-trough ratio of Free PTH, which may impact the risk of hypo- or hypercalcaemia, at doses above 30 µg/day is unknown. PopPK modelling is of limited value in this regard given the lack of underlying data for multiple dosing above 30 µg/day. The TGA’s External popPK Evaluator also noted that the model should not be used for extrapolation.
The Sponsor was requested to provide safety data and serum calcium assessments over weeks 42-52 in patients requiring > 30 µg/day at week 52 in study 304, and data over weeks 84-110 in patients requiring > 30 µg/day at week 110 in study 201. The timeframe specified aligned with study visits and were chosen by the Clinical Evaluator to reflect a relevant period of time over which exposure to doses >30 µg/day would have occurred (Table 8).
Table 8. TCP-304: Requested Adverse Events and Serum Calcium Results for Weeks 42 to 52 for Palopegteriparatide Arm Only (Safety Population)
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Note: Safety population includes subjects who had at least one dose of TransCon PTH. TEAEs occurring on or after the first dose of TransCon PTH are included up to Week 52. 
a Two non-serious TEAEs were recorded in two subjects. One Subject experienced a Grade 3 TEAE of hypocalcemia along with TEAE of medication error on Day 183 (First day of OLE) on dose of 27 mcg. At Week 52, subject was receiving 36 mcg. One subject experienced Grade 3 TEAE of lumbar radiculopathy on Day 277 on dose of 27 mcg. At Week 52, subject was receiving 33 mcg. 
b One subject experienced a Grade 2 SAE of hypocalcemia on Day 113 at a dose of 39 mcg/day. At Week 52, subject was receiving dose of 54 mcg/day. 
c Number of subjects with at least one sCa assessment in each category between the Weeks 42 to 52
Eight patients used a dose >30 µg/day at week 52, 25% and 12.5% of whom experienced a Grade ≥3 TEAE and a serious TEAE, respectively, compared to 2% and 5.9% respectively among patients using ≤30 µg/day. While small numbers obscure the interpretation, this at least raises concerns around the safety profile of >30 µg/day.
Seventy five percent of patients in the >30 µg/day group had serum calcium <2.07 mmol/L between weeks 42 to 52 (10-week duration). In the same study, 76.2% and 47.4% of patients in the placebo arm had serum calcium <2.07 mmol/L over months 0-3 and 3-6, respectively (blinded period, 13-week duration each). Acknowledging the limitations of such comparisons, this at least raises concern around the efficacy in terms of serum calcium in patients who require >30 µg/day, and whether these patients are actually better-off with palopegteriparatide compared to conventional therapy alone.
As a separate comparison, 75% of patients in the >30 µg/day group had serum calcium <2.07 mmol/L compared to 27.5% in the ≤30 µg/day group over weeks 42 to 52. The sponsor’s suggestion that higher doses may be a consequence of laboratory calcium abnormalities, rather than the cause of those abnormalities, is acknowledged. However, this does not negate the concern some patients may be poor responders to palopegteriparatide treatment. That is, patients who require doses >30 µg/day may not experience improvements in serum calcium to the same extent as patients who require ≤30 µg/day. Further, the sponsor’s suggestion does not address the higher frequency of serum calcium >2.64 mmol/L in the >30 µg/day group (25%) compared to the ≤30 µg/day group (0%), which is evidence of an increased risk of hypercalcaemia caused by >30 µg/day of palopegteriparatide.
Serum calcium data over weeks 84-110 from study 201 are similar to study 304, with 100% of the >30 µg/day group experiencing serum calcium <2.07 mmol/L compared to 44.7% in the ≤30 µg/day group.
The overall limited number of patients exposed to doses >30 µg/day (~14% at week 52 in study 304) add uncertainty to the risk-benefit profile of this dose range and in patients who require this dose range.
A related issue is that Module 3 data suggest a variability in device-delivered volume of ± 5 µL, corresponding to ±1.5 µg of palopegteriparatide. Using two pens, which is necessary to administer doses over 30 µg/day, double this variability to ± 3 µg, which based on clinical evaluation was found acceptable.
Dose adjustment and calcium monitoring instructions
Differences exist between the titration algorithm proposed in the PI and compared to the pivotal study:
Relatively intense serum calcium monitoring schedule in study 304 vs. more relaxed recommendations in the proposed PI
The amount the dose of calcitriol should be reduced by when serum calcium was normal or high was specified by the study 304 protocol but not the proposed PI
In addition, no data have been presented on the doses of conventional therapy required if palopegteriparatide is discontinued after prolonged use. Given palopegteriparatide suppresses endogenous parathyroid hormone, it is possible that the dose requirements of conventional therapy would be higher, especially in patients with some residual parathyroid function. No data are available on the risks associated with such transitions, or the proportion of patients who would have difficulties or fail such transitions, if any.
[bookmark: _Toc205468262]Efficacy
Two studies provide efficacy data:
TransCon PTH TCP-201. PaTH Forward: A Phase 2, Multicenter, Randomized, Double- Blind, Placebo-Controlled, Parallel Group Trial with an Open-Label Extension, Investigating the Safety, Tolerability and Efficacy of TransCon PTH Administered Subcutaneously Daily in Adults with Hypoparathyroidism
TransCon PTH TCP-304. PaTHway TRIAL: A Phase 3, Multicenter, Randomized, Double- Blind, Placebo-Controlled, Parallel Group Trial, with an Open-Label Extension, Investigating the Safety, Tolerability and Efficacy of TransCon PTH Administered Subcutaneously Daily in Adults with hypoparathyroidism
Study 304 is the pivotal study providing randomised efficacy data from week 1-26. Study 201 only had a randomised period of 0-4 weeks but provides supportive single-arm efficacy data up to week 110.
Study 304
Study 304 is a phase 3, multicentre, randomised, double-blind trial comparing palopegteriparatide + conventional treatment to placebo + conventional treatment over 26 weeks followed by an open-label extension (OLE) of 156 weeks thereafter (total 182 weeks).
This trial was conducted at 21 sites in 7 countries (Canada, Denmark, Germany, Hungary, Italy, Norway, and United States).
Date First Subject Screened: 15 Feb 2021. Data Cutoff Date: 12 Jan 2022. Interim Report: 15 Jul 2022.
Primary Objective
The primary objective of the study was to assess the treatment effect of daily palopegteriparatide on serum calcium levels and therapeutic doses of active vitamin D (i.e., calcitriol or alfacalcidol) and calcium at 26 weeks of treatment.
Secondary Objectives
The secondary objectives of the study were as follows:
To assess the safety and tolerability of daily palopegteriparatide
To assess the treatment effect of daily palopegteriparatide on hypoparathyroidism patient experience scale (HPES) and Short Form-36 (SF-36) domain scores
To assess the treatment effect of daily palopegteriparatide on PD markers (including serum calcium) and active vitamin D and calcium doses
To assess the treatment effect of daily palopegteriparatide on serum phosphate, calcium × phosphate (albumin-adjusted serum calcium-phosphate product) and serum magnesium
To assess anti-PTH, anti-TransCon PTH and anti-polyethylene glycol (PEG) antibody responses
To assess the treatment effect during the Extension Period
To assess the treatment effect of daily palopegteriparatide on
BMD and trabecular bone score (TBS) by DXA
Bone turnover markers (serum P1NP and CTx)
To assess the effect of treatment on patient-reported health-related QOL and a clinician reported outcome (ClinRO) assessment.
Inclusion criteria
Males and females, ≥18 years of age
Subjects with postsurgical chronic hypoparathyroidism, or auto-immune, genetic, or idiopathic hypoparathyroidism for at least 26 weeks. Diagnosis of hypoparathyroidism was established based on a history of hypocalcemia in the setting of inappropriately low serum PTH levels (hypocalcemia was defined as a value below the reference range for normal at the performing laboratory. Inappropriately low serum PTH levels were defined as at or below the median value of the reference range for normal at the performing laboratory while the concomitant serum calcium was low. If specific lab results at the time of original diagnosis were not available, as historical diagnosis affirming these two components was adequate for inclusion)
Requirement for doses of conventional therapy (e.g., calcitriol, alfacalcidol, calcium supplements) at or above a minimum threshold:
For countries other than Japan: requirement for a dose of calcitriol ≥0.5 μg/day, or alfacalcidol ≥1.0 μg/day and (elemental) calcium ≥800 mg/day (e.g., calcium citrate, calcium carbonate etc.) for at least 12 weeks prior to Screening*. In addition, the dose of calcitriol, or alfacalcidol, or calcium had to be stable** for at least 5 weeks prior to Screening
For Japan: requirement for a dose of calcitriol ≥1.0 μg/day, or alfacalcidol ≥2.0 μg/day for at least 12 weeks prior to Screening*. In addition, the dose of calcitriol or alfacalcidol had to be stable** for at least 5 weeks prior to Screening. In Japan only (due to local practice and dietary patterns), there was no requirement to exceed a minimum dose of calcium supplements
*excluding individuals receiving PTH-like drugs within 12 weeks of the screening visit, who needed only demonstrate a stable requirement for elemental calcium and active vitamin D above minimum thresholds for 5 weeks prior to the screening visit.
**did not preclude occasional (≤2/week) PRN doses of calcium and/or active vitamin D for symptomatic hypocalcemia.
Optimization of supplements prior to randomization to achieve the target serum levels of:
25(OH) vitamin D levels of 20-80 ng/mL (49-200 nmol/L) and
Magnesium level in the normal range, or just below the normal range i.e.: ≥1.3 mg/dL (0.53 mmol/L) and
Albumin-adjusted or ionized serum calcium level in the normal range, or *just below the normal range, i.e.:
Albumin-adjusted serum calcium 7.8-10.6 mg/dL (or 1.95-2.64 mmol/L)
Ionised serum calcium 4.40-5.29 mg/dL (or 1.10-1.32 mmol/L)
*Just below the normal range implied the numerical range of 7.8-8.2 mg/dL (or 1.95-2.06 mmol/L) for albumin-adjusted serum calcium and the numerical range of 4.40-4.636 mg/dL (or 1.10-1.159 mmol/L) for ionized serum calcium.
The subject demonstrated a 24-hour urine calcium excretion of ≥125 mg/24h (on a sample collected within 52 weeks prior to Screening or during the Screening Period)
Note: Although 24-hour urine samples prior to Screening could be done on or off thiazide therapy, thiazide therapy was prohibited during the trial; and the 24-hour urine collection scheduled prior to Visit 1 had to be done while off thiazides for at least 4 weeks prior to collection.
Body mass index (BMI) 17 to 40 kg/m2 at Screening
If ≤25 years of age, radiological evidence of epiphyseal closure based on X-ray of non- dominant wrist and hand
Thyroid-stimulating hormone (TSH) within normal laboratory limits within the 6 weeks prior to Visit 1; if on suppressive therapy for a history of thyroid cancer, TSH level had to be ≥0.2 mIU/L
If treated with thyroid hormone replacement therapy, the dose had to have been stable for at least 5 weeks prior to Screening
eGFR ≥30 mL/min/1.73 m2 during Screening
Able to perform daily SC self-injections of study drug (or have a designee to perform injections) via a pre-filled injection pen
Able and willing to provide written and signed ICF in accordance with GCP
For France only: The subject was obligated to be affiliated with, or beneficiary of a social security system or assimilated.
Key exclusion criteria
Any of the following was regarded as a criterion for exclusion from the trial:
1. Impaired responsiveness to PTH (pseudohypoparathyroidism), characterized as PTH- resistance, with elevated PTH levels in the setting of hypocalcemia
1. Any disease that might have affected calcium metabolism or calcium-phosphate homeostasis or PTH levels other than hypoparathyroidism, such as active hyperthyroidism; Paget disease of bone; severe hypomagnesemia; type 1 diabetes mellitus or poorly controlled type 2 diabetes mellitus (HbA1c >9%, documented HbA1c result drawn within 12 weeks prior to Screening was acceptable); severe and chronic liver, or renal disease; Cushing syndrome; multiple myeloma; active pancreatitis; malnutrition; rickets; recent prolonged immobility; active malignancy (other than low-risk well differentiated thyroid cancer or non-melanoma skin cancer); active hyperparathyroidism; parathyroid carcinoma within 5 years prior to Screening; acromegaly; or multiple endocrine neoplasia types 1 and 2
1. High risk thyroid cancer within 2 years, requiring suppression of TSH <0.2 mIU/L
1. Use of loop diuretics, phosphate binders (other than calcium supplements), digoxin, lithium, methotrexate, biotin >30 μg/day, or systemic corticosteroids (other than as replacement therapy)
1. Use of thiazide diuretic within 4 weeks prior to the 24-hour urine collection scheduled to occur within 1 week prior to Visit 1
1. Use of PTH-like drugs (whether commercially available or through participation in an investigational trial), including PTH(1-84), PTH(1-34), or other N-terminal fragments or analogs of PTH or PTH-related protein, within 4 weeks prior to Screening
1. Use of other drugs known to influence calcium and bone metabolism, such as calcitonin, fluoride tablets (>0.5 mg/day), strontium, or cinacalcet hydrochloride, within 12 weeks prior to Screening
1. Use of osteoporosis therapies known to influence calcium and bone metabolism, i.e., bisphosphonate (oral or intravenous [IV]), denosumab, raloxifene, or romosozumab therapies within 2 years prior to Screening
Study treatments
Subjects were randomized in a 3:1 ratio into 2 treatment groups:
Palopegteriparatide 18 µg/day*, co-administered with conventional therapy
Placebo for palopegteriparatide (excipient solution) 18 µg/day, co-administered with conventional therapy
*Dose of palopegteriparatide refers to dose of PTH(1-34) administered
See inclusion criterion 4 for optimisation of 25(OH) vitamin D, magnesium and calcium levels during the ≤4-week screening period prior to randomisation. At visit 1 after randomisation, study drug was started at 18 µg/day and active vitamin D dose was decreased by 33 to 50%. Subsequently, study drug and conventional therapy were individually and progressively titrated as shown in Figure 12.
Figure 12. Titration algorithm – study 304
[image: Figure 12. Titration algorithm – study 304]
1 At Visit I (Week 0, Day 1), study drug was started at 18 pg/day and active vitamin D dose was decreased by 33-50% (e.g., slap second dose of the day if taking BID, and skip final dose of the day if taking TID). 
2 Study drug referred to palopegteriparatide or placebo. 
3 Serum calcium referred to either albumin-adjusted serum calcium and/or ionized calcium. For the purposes of this trial, the normal ranges were: albumin-adjusted serum calcium 8.3 to 10.6 mg/dL (2.07 to 2.64 mmol/L); ionized calcium 1.16 to 1.32 mmol/L. 
4 If albumin-adjusted serum calcium ≥12.0 mg/dL (3.00 mmol/L) or ionized calcium ≥1.50 mmol/L study drug was held for approximately 2 to 3 days. Study drug was then resumed. Also study drug, active vitamin D, or calcium were reduced as per algorithm. 
5 Check sCa within 7-14 days after any changes in study drug dote: standing calcium, standing vitamin D doses, or Ca outside the normal range. A scheduled visit or LV within 7-14 days meets this requirement When scheduled study suits occur less frequently (e g . 13 weeks apart) then an ULV was pursued 
6 The goal was to demonstrate independence from therapeutic doses of calcium supplements. In case needed to meet recommended dietary intake of calcium. it was permitted to take calcium supplements ≤600 mg/day as a nutritional supplement for the sake of reaching the recommended dietary intake. 
Notes: 
Adjustments of study drug, calcium and/or active vitamin D was made per the titration algorithm based on the results of the most recent laboratory results whether scheduled or unscheduled. When central and local calcium values were obtained concurrently, local values were used to guide titration. At all times during the trial subjects with symptoms of hypocalcemia could take PRN doses of calcium (preferred) and/or active vitamin D, and/or do an ULV visit to measure serum calcium. Subjects with symptoms of hypocalcaemia could hold doses of study drug for 1 day and/or do an ULV to measure serum calcium. An ULV was performed within 7 days of a PRN supplement dose or a held dose. If due to symptoms >2 PRN doses of conventional therapy were taken or >2 doses of conventional therapy and/or study drug were held within those 7 days, an ULV was required within 2 days of the third PRN or held dose. 
Following successful completion of the Blinded Treatment Period, subjects were allowed to enter the open-label Extension Period during which all subjects received palopegteriparatide.
Efficacy variables and outcomes primary endpoint
Proportion of subjects with the following at 26 weeks of treatment:
Albumin-adjusted serum calcium measured within 4 weeks prior to and on Week 26 visit within the normal range (8.3-10.6 mg/dL) *; and 
Independence from active vitamin D within 4 weeks prior to Week 26 visit (i.e., all daily standing dose of active vitamin D equal to zero AND use of pro re nata (PRN, as needed/rescue) ≤7 days during the 4 weeks); and
Independence from therapeutic doses of calcium within 4 weeks prior to Week 26 visit (i.e., average daily standing dose of elemental calcium ≤600 mg AND use of PRN doses on ≤7 days during the 4 weeks). This dose of elemental calcium ≤600 mg/day in the form of tablets, powder, liquid suspension, or transdermal patch was considered as “supplemental” to meeting recommended daily intake for general health, as opposed to a “therapeutic” dose to treat hypoparathyroidism; and
No increase in prescribed study drug within 4 weeks prior to Week 26 visit. **
*Except for at the Week 26 visit, confirmation that an albumin-adjusted serum calcium is “abnormal” requires 2 consecutive results outside the normal range within 4 weeks prior to the Week 26 visit.
** Dose decrease permitted for safety reasons.
Secondary endpoints
Key secondary endpoints included the change from baseline at 26 weeks of treatment for the following parameters:
HPES - Symptom - Physical domain score
HPES - Symptom - Cognitive domain score
HPES - Impact – Physical Functioning domain score
HPES - Impact – Daily Life domain score
36-Item Short Form Survey (SF-36) Physical Functioning subscale score
The following endpoints were evaluated at predefined timepoints during the Blinded Treatment and will be evaluated during the Extension Period:
Calcium and active vitamin D doses
Daily “pill burden” of active vitamin D and calcium (as oral tablets, powder, liquid solutions, liquid suspensions, or transdermal patches) assessed
Serum phosphate
Albumin-adjusted serum calcium-phosphate product, including proportion of subjects with albumin-adjusted serum calcium-phosphate product ≤55 mg2/dL2, ≤52 mg2/dL2, and ≤44 mg2/dL2
Albumin-adjusted serum calcium
BMD and TBS by DXA
Bone turnover markers (serum P1NP and CTx)
Serum magnesium
EQ-5D
CGI-S
HPES: HPES - Impact domain scores (Psychological Well-being and Social Life and Relationships) and HPES - Symptom and Impact total scores
SF-36: SF-36 subscale scores (Role Limitations due to Physical Health Problems, Bodily Pain, General Health, Vitality, Social Functioning, Role Limitations due to Emotional
Problems, and Mental Health) and SF-36 component summary scores (Physical component score [PCS] and Mental component score [MCS])
The following safety endpoints were assessed during the Blinded Treatment and Extension Periods:
Incidence of adverse events (AEs), adverse events of special interest (AESI) and serious adverse events (SAEs)
Serum chemistry and hematology
 24-hour urine chemistry (including urine calcium and urine creatinine clearance) Clinical events of hypo- or hypercalcemia (emergency/urgent care visits and hospitalizations)
Injection site tolerability (based on AEs)
Evaluation of anti-PTH, anti-TransCon PTH and anti-PEG antibody responses
Vital signs
Randomisation and blinding methods
Randomization was stratified by aetiology of hypoparathyroidism (post-surgical versus all other). Randomization was conducted via Interactive Web Randomization System.
The study was double-blind so that neither the sponsor, subject, nor site personnel involved in study conduct knew the identity of a subject’s treatment. Both palopegteriparatide and placebo were provided in identical pens by the site pharmacist.
Analysis populations
Randomized Population: all subjects who were randomized to a treatment group in the study. Intent to Treat (ITT) Population: all subjects in the Randomized Population who received at least one dose of blinded study drug. Subjects were analyzed according to study treatment per randomization.
Safety Analysis Population: all subjects in the Randomized Population who received at least one dose of blinded study drug. Subjects were analyzed according to actual study treatment received.
Sample size
Assuming that the response rate was 70% for palopegteriparatide and 15% for placebo for the primary endpoint at 26 weeks, 68 subjects randomized 3:1 to active palopegteriparatide vs. placebo would have approximate statistical powers of 99% at alpha = 0.05, and 95% at alpha =
0.01 (two-sided) to demonstrate statistically significant difference between palopegteriparatide and placebo.
Statistical methods
In the Blinded Treatment Period analysis, the Cochran–Mantel–Haenszel (CMH) test controlling for randomization stratification factor (etiology of hypoparathyroidism: post-surgical versus other) was used for the primary analysis and other categorical endpoints. The continuous efficacy endpoints were analyzed using ANCOVA model. In general, the continuous endpoint of interest or change from baseline was included in the model as a response variable. Treatment assignment and etiology of hypoparathyroidism were entered as fixed effects and the baseline value of the variable of interest was entered as a covariate, unless otherwise specified.
For the primary analysis, the 2-sided CMH test controlling for etiology of hypoparathyroidism (post-surgical versus other) was conducted to test the following hypothesis for the primary efficacy endpoint with alpha = 0.05:
H0: ORPost = OROther = 1,
where ORPost and OROther were the odds ratios (i.e., the odds of meeting the primary endpoint in the palopegteriparatide group compared to the odds in the placebo group) within post-surgical and other groups, respectively.
Multiplicity adjustment was applied to control the family-wise type-I error rate for all key secondary endpoints.
Participant flow
Figure 13. Subject Disposition – Blinded Period (All Subjects) – study 304
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Abbreviations: ITT Population: Intent-to-treat Population: defined as all randomized subjects who received at least 1 dose of blinded study drug. Note: the Randomized Population is the denominator used to support the data presented in the figure.
Major protocol violations/deviations
Table 9. Major Protocol Deviations – Blinded Period (ITT Population) – study 304
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Abbreviations: ITT: intent to treat; TransCon MI: palopegteriparatide. Note: Percentages were calculated based on the number of subjects in the ITT Population. Subjects may have had more than one protocol deviation but were only counted once within each deviation category. 
Baseline data
Table 10. Demographics and Baseline Characteristics - Blinded Period (ITT Population) – study 304
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Table 11. Hypoparathyroidism History and Characteristics at Baseline – Blinded Period (ITT Population) – study 304
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Results for the primary efficacy outcome
Table 12. Primary Efficacy Analysis – Blinded Period (ITT Population) – study 304
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Abbreviations: CI: confidence interval; ITT: intent to treat; PRN: pro re nata; sCa: serum calcium; TransCon PTH: palopegteriparatide. 
a The Cochran-Mantel-Haenszel test controlling for etiology of hypoparathyroidism (post-surgical vs other) was used to compare the odds of meeting the primary endpoint in TransCon PTH group to the odds in the placebo group. 
b The normal range for albumin-adjusted sCa was 8.3 to 10.6 mg/dL (2.07 to 2.64 mmon). 
c Independence from active vitamin D within 4 weeks prior to Week 26 visit (i.e., all daily standing dose of active vitamin D equal to zero AND use of PRN (as needed/rescue) <7 days during the 4 weeks). 
d Independence from therapeutic doses of calcium within 4 weeks prior to Week 26 visit (i.e., average daily standing dose of elemental calcium <600 mg AND use of PRN doses on <7 days during the 4 weeks). 
e No increase in prescribed study drug within 4 weeks prior to Week 26 visit. 
Table 13. Post Hoc Primary Endpoint Sensitivity Analysis 7 – Blinded Period (ITT Population) – study 304
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Abbreviations- CI: confidence interval; ITT: intent to treat; PRN: pro re nata; sCa: serum calcium; TransCon PTH: palopegteriparatide. 
a The Cochran-Mantel-Haenszel test controlling for etiology of hypoparathyroidism (post-surgical vs other) was used to compare the odds of meeting the primary endpoint in TransCon PTH group to the odds in the placebo group. 
b Independence from active vitamin D within 4 weeks prior to Week 26 visit (i.e., all daily standing dose of active vitamin D equal to zero AND use of PRN (as needed/rescue) <7 days during the 4 weeks) 
c Independence from therapeutic doses of calcium within 4 weeks prior to Week 26 visit (i.e., average daily standing dose of elemental calcium <600 mg AND use of PRN doses on <7 days during the 4 weeks) 
d No increase in prescribed study drug within 4 weeks prior to Week 26 visit.
Results for other efficacy outcomes
Table 14. Overview of Key Secondary Efficacy Endpoint Results (Mean) for Palopegteriparatide Subjects - Blinded Period (ITT Population) – study 304
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Abbreviations: ANCOVA: analysis of covariance: CI: confidence interval; ITT: intent to treat; LS: least square. 
a The ANCOVA model with unequal variance included the change from baseline as the response variable. treatment and etiology of hypoparathyroidism as fixed effects and baseline value of the parameter as a covariate based on observed cases in non-imputed dataset (i.e.. subjects with both baseline and the corresponding visit values available). Note that a decrease in HPES scores denotes an improvement in HRQoL. Similarly. an increase in SF-36 score denotes an improvement in HRQoL.
Table 15. Secondary Endpoints: Conventional Therapy Intake at Week 26 – Blinded Period (ITT Population) (TCP-304)
[image: ]
Abbreviations- LS = Least squares; ITT = intent to treat; SE = Standard Error. 
a The ANCOVA model with unequal variance includes the change from baseline as the response variable, treatment and etiology of hypoparathyroidism as fixed effects and baseline value of the parameter as a covariate. 
b N is the number of subjects in ITT population; n is the number of subjects with data at both baseline and Week 26. Change from baseline is calculated for subjects with data at both baseline and Week 26.
Figure 14. Serum Calcium (Mean ± SE) by Visit – Blinded Period (ITT Population)
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Figure 15. Serum Phosphate (Mean ± SE) by Visit – Blinded Period (ITT Population) – study 304
[image: Figure 15. Serum Phosphate (Mean ± SE) by Visit – Blinded Period (ITT Population) – study 304]

Figure 16. Serum Calcium-Phosphate Product (Mean ± SE) by Visit – Blinded Period (ITT Population) – study 304
[image: Figure 16. Serum Calcium-Phosphate Product (Mean ± SE) by Visit – Blinded Period (ITT Population) – study 304]
Study 201
Study 201 is a phase 2 study comparing fixed doses of palopegteriparatide (15 µg/day, 18 µg/day and 21 µg/day) to placebo over a 4-week blinded period. During the extension phase from weeks 4 to 214, all subjects were treated with individually titrated doses of palopegteriparatide, with a starting dose of 15 µg/day for patients taking active vitamin D. The data cutoff for the submitted CSR was week 84.
Inclusion and exclusion criteria were similar to that of study 304. Baseline demographics and disease characteristics were also broadly similar, with an overall mean age of 49.8 years and ~80% females. Overall, ~80% of subjects had hypoparathyroidism acquired from neck surgery, and the mean duration of hypoparathyroidism was ~11.9 years. A notable exception is that ~20% of patients had prior treatment with parathyroid hormone therapy within 6 months prior to screening, compared to 1.2% in study 304.
Figure 17. Subject Disposition (All Subjects) – study 201
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Table 16. TransCon PTH titration for subjects taking daily active vitamin D (starting at visit 4) – study 201
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Table 17. Primary Efficacy Analysis (Full Analysis Population) – study 201 (blinded period)
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Abbreviations: CI = confidence interval; FECa = fractional excretion of calcium; mg = milligram; N = number of subjects; TransCon PTH = palopegteriparatide ' 
a Consists of pooled dosage placebo groups. 
b Fisher's exact test is used to compare differences in proportions. 
c The normal range for albumin-adjusted serum calcium is 8.3 to 10.6 mg/dL (2.07 to 2.64 mmol/L) and the normal range for ionized serum calcium is 1.16 to 1.32 mmol/L.
Table 18. TCP-201: Multi-Component Efficacy Endpoint at Weeks 26, 58, 84, and 110 of the Open-Label Period (Full Analysis Population)
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Abbreviations: CI = confidence interval; mg = milligram 
Note: All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period and/or during the Open-label Extension. 
*Percentages are based on the number of subjects who have data on all criteria at each Week. 
a The normal range for albumin-adjusted serum calcium is 8.3 to 10.6 mg/dL (2.07 to 2.64 mmol/L).
Table 19. Sensitivity Analysis 6 (ad hoc) – Primary Endpoint at Week 4 of the Blinded Period and Weeks 26, 58, and 84 of the Open-Label Period – Serum Calcium Range: 7.5-10.6 mg/dL (Full Analysis Population) – study 201
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Abbreviations- CI = confidence interval; mg = milligram 
Note: All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period and/or during the Open-label Extension. 
*Percentages are based on the number of subjects who have data on all criteria at each week.
Table 20. Secondary Endpoints: Conventional Therapy Intake at Week 84 – OLE Period (Full Analysis Population) (TCP-201)
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Abbreviations: CFB = change from baseline; SD = Standard Deviation; SE = Standard Error. At each post-baseline visit, only data from subjects with both baseline and the corresponding visit values available are used to compute the statistical summaries. Consists of pooled dosage placebo groups.
Figure 18. TCP-201: Serum Calcium (Mean ±SE) by Visit (Full Analysis Population). n/N= 54/59 at week 110.
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Figure 19. TCP-201: Serum Phosphate (Mean ±SE) by Visit (Full Analysis Population). n/N = 53/59 at week 110.
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Figure 20. TCP-201: Serum Calcium × Serum Phosphate Product (Mean ±SE) by Visit (Full Analysis Population). n/N = 53/59 at week 110.
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Table 21. Palopegteriparatide Dose by Visit - Mean (SD) and Range in TCP-201 (Safety Analysis Population) – study 201
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--= not applicable; TransCon PTH = palopegteriparatide, OLE = open-label extension, SD = standard deviation Palopegteriparatide dose is expressed as µg PTH(1-34). 
Note: Original SCS data cutoff dates for TCP-201: 24 September 2021 (Week 84); 120-day safety update data cutoff date for TCP-201: 01 June 2022 (Week 110). 
a Palopegteriparatide dose by visit in the TCP-201 trial is summarized from Week 4 which was the start of the OLE period and included placebo subjects being titrated to optimal dose. 
b The maximum permitted palopegteriparatide dose in TCP-201 was 30µg/day, until TCP-201 Protocol Amendment 3 permitted an increase to a maximum of 60 µg/day. Protocol Amendment 3 was approved on 10 March 2021, and implemented within a year across various sites. This protocol change is reflected in higher mean/median doses after its implementation.
Longer term efficacy in Study 201
The relevance of the efficacy data from Study 201 over longer- term use (weeks 4-110) was highlighted. Data on the proportion of subjects with abnormal serum calcium alongside dose data are suggestive of a possible loss of efficacy over 110 weeks. The majority (38/48; 79%) of patients who achieved serum calcium within normal range, were not taking active vitamin D and were taking ≤600 mg/day of calcium at week 26 required dose increases after week 26. Among these patients, there was a trend of increasing dose from week 50 onwards, coinciding with an increased proportion of subjects with abnormal serum calcium at week 58 that was steady through to week 110. It should be noted that no patients had serum calcium above normal after week 12, so all the events of abnormal calcium represent serum calcium < 2.07 mmol/L.
Among all 59 subjects, 69% had serum calcium within the normal range at week 110, a decrease from the 91% at week 26. This is despite an overall increase in mean dose from 18.3 µg/day to 25.2 µg/day over the same period. Although dose fluctuations are not necessarily significant, data from study 201 suggest an ongoing increase of dose requirement beyond week 50, which coincided with a large proportion (~30%) of patients experiencing decreased serum calcium despite the overall higher doses.
[bookmark: _Toc205468263]Safety
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Figure 21. TCP-304 and TCP-201 - Composition of TransCon PTH Period Groups (Cumulative Exposure to Palopegteriparatide)
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Abbreviations: OLE = open-label extension; TransCon PTH = palopegteriparatide 
Note: the TransCon PTH Period for TCP-304 and TCP-201 was defined as the period of cumulative exposure to palopegteriparatide All subjects included in the TransCon PTH Period of either trial received at least 1 dose of palopegteriparatide. 
Note: Blinded Treatment Period TEAEs are defined as TEAEs occurring prior to the first dose of open-label palopegteriparatide. TransCon PTH Period TEAEs are defined as TEAEs occurring after the first dose of palopegteriparatide. TEAEs discussed in the report are TransCon PTH Period TEAEs unless otherwise indicated.
a In TCP-304. one subject who receive palopegteriparatide in Blinded Treatment Period discontinued before entering OLE. The subject is not included in the OLE period (N=79) but is included in the TCP-304 TransCon Pm Period as shown above (N=80). 
b In TCP-201. all subjects completed the Blinded Treatment Period and entered the OLE period. Therefore all 59 subjects are included in the TCP-201 TransCon PTH Period.
Table 22. Extent of Palopegteriparatide Exposure – TCP-304, TCP-201, and Safety Pool II TransCon PTH Period (Safety Analysis Population)
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Abbreviations: Max = maximum; Min = minimum; n, N = number of subjects; SD = standard deviation; SE = Standard Error. TransCon PTH = palopegteriparatide. Palopegteriparatide dose was expressed as pg of PTH(1-34). 
a Consists of pooled placebo group. 
b For the Blinded Period, duration of exposure is calculated as the last dose date of blinded study drug — first dose date of blinded study drug + 1 day. For the TransCon PTH Period, duration of exposure is calculated as the last dose date of palopegteriparatide — first dose date of palopegteriparatide + 1 day. 
c For the Blinded Period. total number of actual study drug doses is the number of blinded study drug doses. For the TransCon PTH Period, total number of actual study drug doses is the number of palopegteriparatide doses. 
d Average actual daily dose is calculated as: Total actual dosage/ Duration of exposure. 
e Total actual dosage (itg) is calculated as the sum of all daily palopegteriparatide doses. 
f Study drug compliance is calculated as: Total number of actual doses/total number of planned doses x 100. 
g Represents dosage received by subjects from the placebo group who entered OLE prior to the study cutoff date.
Table 23. Safety Pool II: Palopegteriparatide Exposure Duration Greater Than or Equal to 26 Weeks (Safety Analysis Population) – Pool II
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Abbreviations: N = number of subjects; TransCon PTH = palopegteriparatide. 
a Duration of exposure is calculated as the last date of palopegteriparatide — first dose of palopegteriparatide 
+ 1 day-1. 
b All subjects, including placebo, are included. However, no subjects from placebo arm took palopegteriparatide for >26 weeks by the data cutoff date.
Table 24. Extent of Palopegteriparatide Exposure in TCP-304 and TCP-201 During the TransCon PTH Period (Safety Analysis Population) – 120-Day safety update
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Abbreviations: n, N = number of subjects; SD = standard deviation; SE = standard error. TransCon PTH = palopegteriparatide. Palopegteriparatide dose was expressed as pg of PTH(1-34). 
Note: Original SCS data cutoff dates: TCP-304: 12 January 2022 (Week 26); TCP-201: 24 September 2021 (Week 84). 120-day safety update data cutoff dates: TCP-304: 20 July 2022 (Week 52), TCP-201: 01 June 2022 (Week 110). 
a For the TransCon PTH Period, duration of palopegteriparatide exposure is calculated as the last dose date of palopegteriparatide — first dose date of palopegteriparatide + 1 day. 
b For the TransCon PTH Period, the average actual daily palopegteriparatide dose (pg) is calculated as: total actual palopegteriparatide dosage/ duration of palopegteriparatide exposure.
c Total actual palopegteriparatide dosage (pg) is calculated as the sum of all daily palopegteriparatide doses. ci Study drug compliance is calculated as: total number of actual palopegteriparatide doses/total number of planned doses x 100. 
Key data periods include:
Weeks 1-26 (blinded period) in study 304. Data for palopegteriparatide vs. placebo are available, and are the most suitable data for assessing causation.
Safety pool II. It forms the basis of the frequencies proposed under PI section 4.8. Safety data were pooled from:
61 subjects in study 304 randomised to palopegteriparatide, with ~26 weeks of exposure
19 subjects in study 304 randomised to placebo, with only minor palopegteriparatide exposure as they have just entered the OLE
59 subjects in study 201, with ~84 weeks of exposure
The 120-day safety update, including:
Weeks 1-52, palopegteriparatide/palopegteriparatide arm, study 304, ~52 weeks of exposure
Week 27-52, study 304, placebo/palopegteriparatide arm, ~26 weeks of exposure.
Weeks ~1-110, study 201, ~110 weeks of exposure No pooling was conducted for the 120-day safety update.
The available data should be considered in the context that hypoparathyroidism is a chronic illness, and it is expected that some patients may remain on therapy for 20+ years, considering the mean age of ~50 years in the trials.
Table 25. Overview of Treatment Emergent Adverse Events (Blinded Treatment Periods and TransCon PTH Periods) – TCP-304, TCP-201, and Safety Pool II (Safety Analysis Population)
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Percentages were calculated based on the number of subjects in the Safety Analysis Population. In the severity categories, subjects are displayed for the highest severity only. AE severity was assessed by WHO toxicity grading scale. 
a For TCP-304, TEAEs occurring prior to the first dose of open-label treatment are included. 
b For TCP-201. All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period and/or during the Open-label Extension. A TEAE was considered a TransCon PTH Period TEAE if it occurred after the first dose of palopegteriparatide. The placebo group consists of pooled dosage placebo groups. 
c In Safety Pool II, a Blinded Treatment Period TEAE is defined as TEAE occurring prior to the first dose of open-label palopegteriparatide. 
d In Safety Pool II, TransCon PTH Period TEAE is defined as TEAE occurring after the first dose of palopegteriparatide. 
e One subject, who suffered a fatal cardiac arrest (considered unrelated to study drug). Death led to discontinuation of study drug and withdrawal from the trial.
Table 26. Most Common Treatment-Emergent Adverse Events (≥5% of Palopegteriparatide-Treated Subjects in Any TransCon PTH Group in TCP-304, TCP-201, or Safety Pool II) (Safety Analysis Population)
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Abbreviations: TEAE = treatment-emergent adverse event; TransCon PTH = palopegteriparatide. 
Note: MedDRA version 24.0 for TCP-201 and 24.1 for TCP-304. Percentages are calculated based on the number of subjects in the Safety Analysis Population. TEAEs within the table are sorted by decreasing frequency of preferred terms within the TransCon PTH Period of Safety Pool U. 
a For TCP-304. TEAEs occurring prior to the first dose of open-label treatment are included. 
b For TCP-201, All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period and/or during the Open-label Extension. A TEAE was considered a TransCon PTH period TEAE if it occurred after the first dose of palopegteriparatide. The placebo group consists of pooled dosage placebo groups. 
c In Safety Pool II, a Blinded Treatment Period TEAE is defined as TEAE occurring prior to the first dose of open-label palopegteriparatide. 
d In Safety Pool II, TransCon PTH Period TEAE is defined as TEAE occurring after the first dose of palopegteriparatide.
Table 27. Overview of Treatment-Emergent Adverse Events During the TransCon PTH Period in TCP-304 and TCP-201 (Safety Analysis Population) – 120-Day Safety Update
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Note: A TEAS is considered a TransCon PTH Period TEAS if it occurred after the first dose of palopegteriparatide. Only subjects from the Safety Analysis population who had at least 1 dose of palopegteriparatide (it, were in the TransCon PTH group) are included in the table. Percentages were calculated based on the number of subjects in the Safety Analysis Population. 
In the severity categories, subjects are displayed for the highest severity only. AE severity was assessed by WHO toxicity grading scale. Note: Original SCS data cutoff dates: TCP-304: 12 January 2022 (Week 26); TCP-201: 24 September 2021 (Week 84). 120-day safety update data cutoff dates: TCP-304: 20 July 2022 (Week 52), TCP-201: 01 June 2022 (Week 110). 
a The All TransCon PTH column for TCP-304 and TCP-201 is the sum of TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns for each trial. For TCP-201, the TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns are shown in the cited source tables. 
b One subject, who suffered a fatal cardiac arrest (unrelated to palopegteriparatide). The death led to discontinuation of study drug and withdrawal from ,the trial, as described in the original SCS.

Table 28. Most Common Treatment-Emergent Adverse Events (≥5% of Palopegteriparatide-Treated Subjects in the All TransCon PTH Groups in TCP-304 and TCP-201) (Safety Analysis Population) – 120 Day-Safety Update
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Abbreviations: TEAE = treatment-emergent adverse event; TransCon PTH = palopegteriparatide. Note: MedDRA version 24.0 for TCP-201 and 24.1 for TCP-304. Percentages were calculated based on the number of subjects in the Safety Analysis Population. A TEAE is considered a TransCon PTH Period TEAE if it occurred after the first dose of palopegteriparatide. Only TransCon PTH Period TEAEs are included in the table. 
Note: Original SCS data cutoff dates: TCP-304: 12 January 2022 (Week 26); TCP-201: 24 September 2021 (Week 84). 120-day safety update data cutoff dates: TCP-304: 20 July 2022 (Week 52) , TCP-201: 01 June 2022 (Week 110). 
Note: TEAEs within the table are sorted by decreasing frequency of preferred terms within the All TransCon PTH group of TCP-304. 
a The All TransCon PM column for TCP-304 and TCP-201 is the sum of TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns for each trial. For TCP-201, the TransCon PTH/TransCon PTH and Placebo/TransCon PM columns are shown in the cited source tables.
Table 29. Overview of Treatment-Emergent Adverse Events – pooled (studies 103, 104 and 105)
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TransCon PTH dose is expressed as pg of PTH(1-34). Percentages are calculated based on the number of subjects in the Safety Analysis Population.
Table 30. Most Common Treatment-Related Treatment-Emergent Adverse Events (≥5% in Subjects in All TransCon PTH Groups in TCP-304 or TCP-201) (Safety Analysis Population) – 120-day safety Update
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Abbreviations: TEAE = treatment-emergent adverse event; TransCon PTH = palopegteriparatide. Note: MedDRA version 24.0 for TCP-201 and 24.1 for TCP-304. TransCon PTH Period TEAE is defined as TEAE occurring after the first dose of palopegteriparatide. Percentages are calculated based on the number of subjects in the Safety Analysis Population. Subjects from the Safety Analysis Population who had at least 1 dose of TransCon PTH were included in this table. 
Note: TEAEs within the table are sorted by decreasing frequency of preferred terms within the TCP-304 All TransCon PTH group. 
Note: Original SCS data cutoff dates: TCP-304: 12 January 2022 (Week 26); TCP-201: 24 September 2021 (Week 84). 120-day safety update data cutoff dates: TCP-304: 20 July 2022 (Week 52) TCP-201: 01 June 2022 (Week 110). 
a The All TransCon PTH column for TCP-304 and TCP-201 is the sum of TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns for each trial. For TCP-201, the TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns are shown in the cited source tables.

Table 31. Drug-related Treatment-emergent Adverse Events Occurring in ≥2 Subjects in Either Treatment Group by System Organ Class and Preferred Term - Blinded Period (Safety Analysis Population) – study 304
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Abbreviations: MedDRA: Medical Dictionary for Regulatory Activities; TransCon PTH: palopegteriparatide. MedDRA version 24.1. Percentages were calculated based on the number of subjects in the Safety Analysis Population. TEAEs occurring prior to the first dose of open-label treatment are included. Sorted in descending order of frequency based on the "total" column.
Table 32. Summary of Serious Treatment-Emergent Adverse Events by System Organ Class and Preferred Term – pooled (studies 103, 104 and 105)
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TransCon PTH dose is expressed as pg of PTH(1-34). MedDRA version 20.0 for CT-103 and version 22.1 for TCP-104 and TCP-105. Percentages are calculated based on the number of subjects in the Safety Analysis Population.
One death occurred in the blinded period of study 304. A 74-year-old male with a BMI of 40 kg/m2 and no reported history of clinical cardiovascular disease died from cardiac arrest on Day 111 of palopegteriparatide treatment. At the time of the event, the subject was receiving a dose of 30 µg/day. According to the eDiary, study drug doses were taken as prescribed. There were no adverse events related to calcium abnormalities at any point during the trial, and the subject’s last available calcium levels were within normal range.
Table 33. Serious Treatment-emergent Adverse Events by System Organ Class and Preferred Term - Blinded Period (Safety Analysis Population) – study 304
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Abbreviations: MedDRA: Medical Dictionary for Regulatory Activities; TEAE: treatment-emergent adverse event; TransCon PTH: palopegteriparatide. 
MedDRA version 24.1. 
Percentages were calculated based on the number of subjects in the Safety Analysis Population. TEAEs occurring prior to the first dose of open-label treatment are included. Sorted in descending order of frequency based on the "total" column.
Table 34. Serious Treatment-Emergent Adverse Events Assessed by Preferred Term – TransCon PTH Period (Safety Population) – study 201
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Note: All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period and/or during the Open-label Extension. TransCon PTH dose is expressed as Fig of PTH(1-34). MedDRA version 24.0. Percentages were calculated based on the number of subjects in the Safety Population. A TEAE was considered a PTH 'TEAE if it occurred after the first dose of TransCon PTH.
TCP-305 and TCP-306
The Phase 3 trials TCP-305 (open-label) in Japan and TCP-306 (double-blind) in China are ongoing. TCP-306 is currently in the Blinded Treatment Period. In TCP-305, a total of 13 subjects were exposed to at least 1 dose of palopegteriparatide. In TCP-306, a total of 80 subjects were exposed to at least 1 dose of blinded study drug.
In TCP-305 the most commonly reported TEAE was orthostatic hypotension (2 subjects, 15.4%). No serious TEAE was reported. TEAEs, including a serious TEAE of angina pectoris, were described for TCP-306 but are not interpretable as treatment assignment has not yet been unblinded. No deaths have been reported in either trial.
Serum calcium
Serum calcium excursions up to week 52 based on laboratory criteria are summarised in Table 40. The trend of increased risk of hypercalcaemia with palopegteriparatide is confirmed, with the majority of hypercalcaemic measurements occurring in the first three months.
Palopegteriparatide treatment was associated with serious hypercalcaemia in study 304. During the 26-week blinded period, 3 (5%) palopegteriparatide treated patients had an ER/urgent care visit and/or hospitalization related to hypercalcaemia, compared to zero in placebo. The overall incidence of symptomatic hypercalcaemia is likely higher than the 9.8% reported and is at least 13.1%. Abnormally elevated serum calcium was observed almost exclusively in the first 3 months of palopegteriparatide treatment.
Palopegteriparatide treatment was associated with serious hypocalcaemia. The higher incidence of the hypocalcaemia TEAE in the placebo group over 26 weeks should be interpreted with caution, as the placebo arm did not receive typical standard care. Among palopegteriparatide-treated patients, serum calcium below the normal range was common throughout the entire 52 weeks and 110 weeks. The hypocalcaemia TEAE continued to occur over weeks 27-52 in study 304 and over weeks 84-110 in study 201, including a case of serious hypocalcaemia TEAE in study 304 roughly 4 months into palopegteriparatide treatment.
Table 35. TCP-304: Summary of Central Clinical Laboratory Assessments – Incidence (%) of Low and High Serum Calcium by Period (Safety Analysis Population)
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Abbreviations- TransCon Pill: palopegteriparatide
Note: The normal range for albumin-adjusted serum calcium is 8.3-10.6 mg/dL (2.07-244 mmol/L). Any value below the lower limit is considered as Low (Below Normal Range); any value above the upper limit is considered as High (Above Normal Range). Ni is the number of subjects who had a serum calcium assessment at the indicated timepoint; n is the number of subjects with a calcium excursion at the indicated timepoint. 
Note: TCP-304 original SCS cutoff date: 12 January 2022 (Week 26); 120-day safety update data cutoff date: 20 July 2022
Table 36. TCP-201: Summary of Central Clinical Laboratory Assessments – Incidence (%) of Low and High Serum Calcium by Period (Safety Analysis Population)
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Abbreviations: TransCon PTH: palopegteriparatide. 
Note: The normal range for albumin-adjusted serum calcium is 8.3-10.6 mg/dL (2.07-2.64 mmol/L). Any value below the lower limit is considered as Low (Below Normal Range); any value above the upper limit is considered as High (Above Normal Range). 
N1 is the number of subjects who had a serum calcium assessment at the indicated timepoint; n is the number of subjects with a calcium excursion at the indicated timepoint. The lower limit for the alternative range is 7.5 mg/dL. Note: TCP-201 Original SCS data cutoff date: 24 September 2021 (Week 84):1120-day safety update data cutoff date: 01 June 2022 (Week 110). 
24-hour urine calcium
Table 37. Change in 24-hour Urine at Week 26 – Blinded Period (Safety Analysis Population) – study 304
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Abbreviations- ANCOVA: analysis of covariance; CI: confidence interval; ITT: intent to treat; LS: least square; Max: maximum; Min- minimum; SD: standard deviation; SE: standard error; TransCon PTH: palopegteriparatide. At each post-baseline visit, only data from subjects with both baseline and the corresponding visit values available were used to compute the statistical summaries. The ANCOVA model with unequal variance included the change from baseline as the response variable, treatment and etiology of hypoparathyroidism as fixed effects and baseline value of the parameter as a covariate.
Table 38. 24-hour Urine Calcium Excretion at Week 26 – Blinded Period (Safety Analysis Population) – study 304
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Table 39. TCP-201: Change from Baseline in 24-Hour Urinalysis Values for Calcium, Citrate, and Phosphate – All TransCon PTH Subjects (Safety Analysis Population)
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Abbreviations: TransCon PTH = palopegteriparatide; CFB = change from baseline. 
Note: At each post-baseline visit, only data from subjects with both baseline and the corresponding visit values available are used to compute the statistical summaries. Baseline is the original study baseline. 
Note: TCP-201 Original SCS data cutoff date: 24 September 2021 (Week 84); 120-day safety update data cutoff date: 01 June 2022 (Week 110). 
N is the total number of subjects taking at least one dose of palopegteriparatide as of the cutoff date; n is the number of subjects with a 24-hour urinalysis assessment at the indicated timepoint.
Cardiac disorder TEAEs
Patients with chronic or severe cardiac disease within 26 weeks prior to screening were excluded.
See Table 38 for cardiac disorders (SOC) during the 26-week blinded period. Between weeks 1- 52, cardiac disorders occurred in 13.1% of the palopegteriparatide/palopegteriparatide arm.
There appears to be a potential risk of cardiac toxicity in association with palopegteriparatide treatment. During the blinded period of study 304, 9.8% of patients using palopegteriparatide experienced cardiac disorders (SOC), compared to 0% in placebo. While some of the TEAEs may be attributable to the vasodilatory effect of palopegteriparatide, there was a case of death by cardiac arrest and an event of atrial fibrillation in the palopegteriparatide group. This occurred despite the study excluding patients with chronic or severe cardiac disorder. ECGs were not routinely conducted post-baseline in study 304 to provide reassurance.
Table 40. Cardiac disorders TEAEs – Blinded Period Safety Analysis Population – study 304
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Bone mineral density
Table 41. Bone Mineral Density by Dual-Energy X-Ray Absorptiometry in Palopegteriparatide-treated Subjects (left) and placebo subjects (right) – Blinded Period (ITT Population) – study 304
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Study 201 (weeks 1-110)
Table 42. TCP-201: Bone Mineral Density by Dual-Energy X-Ray Absorptiometry in All Palopegteriparatide- treated Subjects – Baseline to Week 110 (FAS Population)
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Abbreviation: BMD = bone mineral density, FAS = Full Analysis Set Note: TCP-201 Original SCS data cutoff date: 24 September 2021 (Week 84); 120-day safety update data cutoff date: 01 June 2022 (Week 110). a Included all subjects with baseline data available. b Only data from subjects with results available from both visits were used to compute the statistical summaries (percent change).
Palopegteriparatide reduces bone mineral density, with ongoing reductions observed at 110 weeks across all measured regions compared to week 58. There are no data on whether bone mineral density plateaus or continues to decline beyond 110 weeks. Additional study 201 data on the effect of palopegteriparatide on bone mineral density were requested by the Clinical Evaluator (Figure 22 and Table 43). While greater decreases in BMD T-scores appeared to be seen in patients with higher baseline BMDs, it’s unclear whether changes in T-scores can be interpreted in a linear fashion, given its definition is based on standard deviations. That is, small decreases in T-score in patients with low baseline scores may be just as significant or even more significant than larger decreases in patients with higher baseline scores.
Further, the confidence interval for patients with the lowest BMDs at baseline extended from the osteopenia range to the osteoporotic range by week 110. Table 41 confirms that there was a small increase in the proportion of patients with T-scores <-2.5 for lumbar spine and hip/femoral neck between baseline and weeks 110. A definite increase in the proportion of patients with T-scores < -1.5 was seen across all regions.
Figure 22. TCP-201: Mean (SD) Corrected T-Score by Subgroup of Baseline T-Score Categories
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Table 43. TCP-201: Proportion of Subjects with BMD Corrected T-Scores of <-2.5 – Full Analysis Population
[image: A table of numbers and a number of objects  Description automatically generated with medium confidence ]
Abbreviations: N= total number of subjects in trial; n = number of subjects with data available at timepoint; n1 = number of subjects meeting the criteria Any location referring to the location/region of Lumbar Spine/Adjusted Total. Hip/Femoral Neck. Total Hip. Forearm/Radius 1/3 Distal.
Further data tables reveal one case of a fragility fracture of the rib that occurred at ~32 weeks, and the patient’s T-score at week 58 was -2.78 for lumbar spine, compared to -2.25 at baseline. The Clinical Evaluator considered this event of fragility fracture as possibly related to palopegteriparatide. Causal relations among the other 5 patients who developed fractures in study 201 were less clear, though certainly not excluded.
Overall, the data suggest that the reduction in BMD may be clinically relevant in some patients, considering a diagnostic T-score cut-off of -2.5 for osteoporosis and the at least one event of fragility fracture observed. Patients were prohibited from using osteoporosis therapies during trials, and there are no data on the effects on serum calcium or BMD during concurrent use with palopegteriparatide. The incidence of osteoporotic fractures beyond weeks 110 is unknown.
Dosing errors
Table 44. Dosing errors in study 304
	
	Weeks 1-26 (Blinded)

	
	Palopegteriparatide
	Placebo

	Overdose (n,)
	2 
	-

	Underdose (n)
	-
	-

	Incorrect dose not otherwise specified (n)
	-
	1 

	
	Weeks 27-52 (open label)

	
	Palopegteriparatide/ palopegteriparatide
	Placebo/ palopegteriparatide

	Overdose (n)
	3 
	1 

	Underdose (n)
	-
	-

	Medication error not otherwise specified (n)
	1 (concurrent hypocalcaemia)
	-

	Total over weeks 1-52 (%)
	6 (9.8%)
	-



Errors in dosing and device use increase the risk of hypercalcaemia and hypocalcaemia. 10 cases of overdose and/or medication error were described in studies 201 and 304 (Table 42), with at least half occurring after 26 weeks, suggesting that the risk remains the same despite increasing familiarity with the medicine and device. Reviewing the listing of important protocol deviations in study 304 revealed further examples of subjects mistakenly using the same pen to inject a 15th dose (maximum number of doses per pen is 14), misinterpretation of dosing algorithm by investigator, misunderstanding of dosing instructions by subjects, missed doses, inability to optimally adjust doses due the appropriate strength not being available, and dosing error due to insufficient dose remaining in pen, with at least some issues occurring on multiple occasions. At least some of these deviations occurred on top of what is described in Table 42.
Errors of device use were common in the human factor validation study, including but not limited to errors in pen priming, dialling to the correct dose and adequately holding the pen down for 5 seconds. Issues such as using the pen for more than the specified ≤14 days were not assessed.
Considering the common nature of dosing and device use errors under trial conditions, and that frequencies are expected to be higher under clinical settings, it is recommended that “medication error” be added to the RMP as an important potential risk.
Recommendation following the clinical evaluation
The benefit-risk balance of palopegteriparatide for the treatment of hypoparathyroidism in adults is favourable. An improvement in calcium control was demonstrated at 26 weeks compared to conventional therapy without an overall increase in serious adverse events. A numerical reduction in urinary calcium excretion is seen.
Lack of data in acute hypoparathyroidism and the unclear benefit-risk balance for doses >30 µg/day should be mitigated by restricting the indication to chronic hypoparathyroidism 
Risks of hypercalcaemia and hypocalcaemia, along with appropriate instructions for serum calcium monitoring, should be adequately described in the PI. Uncertainties around the long-term efficacy and safety should be mitigated through post-market submission of trial data, including from the pivotal study 304. An adequate post-market pharmacovigilance plan should be in place to monitor areas of unknown risk and detect uncommon but potentially significant safety signals.
Recommendation regarding authorisation
Based on the evaluation of the clinical data, the approval of YORVIPATH (palopegteriparatide) is recommended. The recommendation for approval is subject to the following conditions:
Restricting treatment to chronic hypoparathyroidism
Modification of the PI
[bookmark: _Toc314842514][bookmark: _Toc103679298][bookmark: _Toc205468264]Risk management plan evaluation summary
[bookmark: _Toc247691531][bookmark: _Toc314842515]Safety concerns and their associated risk monitoring and mitigation strategies are summarised in Table 45. 
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.
[bookmark: _Ref97629131]Table 45: Summary of safety concerns
	Summary of safety concerns
	Pharmacovigilance
	Risk minimisation

	
	Routine
	Additional
	Routine
	Additional

	Important identified risks
	Hypercalcaemia
	
	†‡
	
	–

	Important potential risks
	None
	–
	–
	–
	–

	Missing information
	Use in pregnant and breastfeeding women
	*
	–
	
	–

	
	Use in patients with severe and chronic renal impairment
	
*
	
–
	

	
–

	
	Long-term safety (including long-term effects on bone health and adverse drug reactions potentially related to mPEG exposure)
	
	†‡
	–
	–


* Follow up questionnaires
† Open label extension study TCP-201
‡ Open label extension study TCP-304
The following conditions have been recommended by the Delegate:[footnoteRef:15] [15:  A "Delegate" refers to a person within the TGA who has been conferred the authority to make decisions about the approval of therapeutic goods for supply in Australia, under section 25 of the Therapeutic Goods Act.] 

“Medication error” be added as an important potential risk
“Cardiac toxicity” be added as an important potential risk, or at a minimum be specifically reported in the Periodic Safety Update Reports
Infections and Infestations (SOC) be specifically reported in the Periodic Safety Update Reports
That the missing information on long-term safety be amended to “Long-term safety (including but not limited to long term effects on bone health and adverse drug reactions potentially related to mPEG exposure)”
[bookmark: _Toc98931936][bookmark: _Toc205468265][bookmark: _Toc247691532][bookmark: _Toc314842516]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.
The ACM advised the following in response to the Delegate’s specific request for advice:
1. In the Committee’s opinion, is the proposed dosing regimen for YORVIPATH acceptable? In particular, does the Committee agree with restricting the maximum palopegteriparatide dose to 30 µg/day on the basis of the submitted trial efficacy, safety and quality data?
The ACM did not reach a consensus on this question. The Committee considered the question of a maximum palopegteriparatide dose of 30 µg/day in detail, and the alternative that doses up to 60 µg/day could be approved.
The arguments in favour of a maximum dose of 30 µg/day included:
For higher doses, there are insufficient data to demonstrate favourable benefit-risk, for example, the number of subjects was limited to 6 and the time exposure to doses above 30 µg/day was limited as higher doses were administered only towards the end of the study
Dose finding studies demonstrate effective response in healthy individuals at doses as low as 12mcg daily with suppression of endogenous PTH secretion and hypercalcaemia demonstrated in doses less than 30mcg daily.
A clear pharmacological or therapeutic rationale for the need for doses greater than 30mcg/day in some individuals was not provided
There is a possibility that need for higher doses serves to identify a non-responder group that may be exposed to increased adverse effects
Effective outcome in this group may be better achieved with re-addition of conventional therapy, acting synergistically with PTH replacement rather than dose escalation
The maximum recommended dosage is 30 µg/day in the USA 
The arguments in favour of a maximum dose of 60 µg/day included:
A small number of patients required up to 60 µg/day, with median dose of 24 µg/day (range 9 to 54 µg/day) in the open-label extension trial
Hypocalcaemia, reported as a treatment-emergent adverse event, indicates under- dosing
There is a low risk of hypercalcaemia beyond the initial change-over of therapy
There is a possibility that a need for higher doses serves to identify PTH resistance
Similarity to insulin dosing (that is, dose to achieve effect)
A maximum dose of 60 µg/day is approved in the EU and was within the design of the clinical trial.
In the Committee’s opinion, is the lack of long-term efficacy data for this indication concerning enough to refuse registration of YORVIPATH?
The ACM advised that long-term efficacy data are accumulating, with recently published 52- week data of a trial to continue out to 3 years.
The ACM highlighted that longer-term data are required on bone quality and density and fracture risk, nephrocalcinosis and renal function, and extra-renal calcium deposition. The ACM also advised that the indication should include ‘chronic hypoparathyroidism’ in the indication. Chronic hypoparathyroidism should be defined in the PI.
The ACM advised that the draft PI statement ‘optimal dose, is the dose that maintains serum calcium within the normal range without the need for active forms of vitamin D or calcium supplementation’ is not adequately supported.
ACM conclusion
The ACM considered this product to have an overall positive benefit-risk profile for the indication:
Replacement of endogenous PTH in adult patients with chronic hypoparathyroidism
[bookmark: _Toc205468266]Risk/benefit assessment
[bookmark: _Toc205468267]Efficacy
In the pivotal phase III study 304, superiority to placebo at 26-weeks in the composite primary efficacy endpoint was methodologically robust and statistically significant, with 78.7% of the palopegteriparatide arm achieving normal serum calcium, independence from conventional therapy and no increase in study drug dose, compared to 4.8% of the placebo arm (p<0.0001). A modified primary efficacy endpoint that requires doses to remain ≤30 µg/day still yields an overall response of 73.8% in the palopegteriparatide arm at 26-weeks.
A greater reduction in 24-hour urinary calcium excretion was also observed compared to conventional therapy although this was not formally tested as an efficacy endpoint.
Important uncertainties include a smaller between-group difference in the proportion of patients with normal serum calcium if the normal calcium range is relaxed, and that placebo treatment may not reflect the standard of care.
Efficacy has not been demonstrated in patients with acute hypoparathyroidism and efficacy in patients who require less calcium and/or active vitamin D at baseline compared to trial patients rely on indirect extrapolation.
Long-term efficacy
Robust efficacy data beyond week 26 are not available for pivotal study 304.
There appears to be a potential loss of efficacy over 110 weeks when data from the phase II study 201 are reviewed. Increasing dose requirements were concurrently observed with an increased and sustained proportion of patients with serum calcium below normal. Available data suggest an overall increase in dose requirements between weeks 26 and 52 among patients who achieved the primary endpoint at week 26, concurrent with a higher proportion of subjects who had decreased serum calcium at week 52 (15.8% compared to 0% at week 26).
The possible loss of efficacy over the long term raises several concerns. Higher doses may be associated with more adverse events and ongoing needs to escalate doses may represent a disadvantage compared to conventional therapy. In study 201, less patients (69%) had normal serum calcium at week 110 compared to the placebo group at week 4 (93%), which casts doubts on the superiority of palopegteriparatide over placebo in maintaining calcium control over the long term. The implications for patients reaching or approaching the maximum dose are also unclear, especially if efficacy is still suboptimal or decreasing at the maximal dose. In study 201, there was at least one patient who still required 33 pills of active vitamin D/calcium at week 84 despite palopegteriparatide treatment.
Dose selection
Overall, PK data above 30 µg/day are limited in the submission. Multiple daily dosing of 20 µg in healthy subjects was considered the maximum tolerated dose based on adverse events in Study 103.
Efficacy data from studies 304 and 201 raise concerns regarding maintenance of target serum calcium with palopegteriparatide doses above 30 µg/day. The limited data currently available (number of patients exposed to doses >30 µg/day was ~14% at week 52 in study 304) adds uncertainty to the benefit of this dose range.
From a safety point of view, in studies 304 and 201, 8 patients used a dose >30 µg/day at week 52. Of these, 25% and 12.5% experienced a Grade ≥3 TEAE and a serious TEAE, respectively, compared to 2% and 5.9% respectively among patients using ≤30 µg/day. Although these are small numbers, the concerns around the safety profile of >30 µg/day particularly for serious TEAEs is certainly highlighted.
The ±1.5µg variability in the device-delivered dose of the 30 µg palopegteriparatide pen (which increases to ±3 µg with the use of two pens to achieve doses >30 µg/day) and the resulting potential cumulative risk of calcium excursions adds to the risk of doses >30 µg/day.
Although there are limited data for dosing > 30 µg/day, the overall benefit of dosing for this group of patients is considered positive and a dosing up to 60 µg/day is recommended.
[bookmark: _Toc205468268]Safety
Assessable safety data were available from 61 patients in the palopegteriparatide arm in study 304 and 59 patients in study 201, with minor contributions from the 19 subjects initially randomised to placebo in study 304 (total n=139). The small numbers, while reflective of the rare nature of hypoparathyroidism, precludes the detection of uncommon safety signals. Causal relationships of adverse events reported in study 201 and beyond week 26 in study 304 are difficult to assess due to the lack of a comparator arm. No data beyond week 110 are available, when it is expected that some patients may remain on therapy for 20+ years or lifelong. No safety data are available in patients with acute hypoparathyroidism.
The similar incidence of serious adverse events compared to placebo during the blinded period of study 304 is reassuring, with current data suggesting small increases only beyond week 26. Tolerance was good, with minimal number of patients withdrawing due to TEAEs.
Symptomatic hypercalcaemia, including serious hypercalcaemia, is a notable adverse reaction. It was reported in 9.8% of treated patients over 26 weeks, with almost all events reported in the first 3 months, however this incidence is likely an underestimate. Symptomatic hypocalcaemia continued to occur beyond week 84, and serious hypocalcaemia was only reported in association with palopegteriparatide treatment. Other common adverse reactions include paraesthesia, vasodilatory symptoms (e.g., headache, dizziness, syncope), injection site reactions, gastrointestinal disorders (SOC) and musculoskeletal and connective tissue disorders (SOC).
Significant safety concerns regarding cardiac toxicity, dosing and device use errors, and the long-term effects on bone health are important to consider in the overall risk assessment. 
[bookmark: _Toc103679300][bookmark: _Toc205468269]Assessment outcome
Based on a review of quality, safety, and efficacy, the TGA decided to register YORVIPATH (palopegteriparatide) for the following indication:
YORVIPATH (palopegteriparatide) is a parathyroid hormone (PTH) analogue indicated for the treatment of chronic hypoparathyroidism in adults.
[bookmark: _Toc205468270][bookmark: _Toc103679301]Specific conditions of registration 
YORVIPATH (palopegteriparatide) is to be included in the Black Triangle Scheme. The PI and CMI for YORVIPATH must include the black triangle symbol and mandatory accompanying text for five years, which starts from the date of first supply of the product.
The YORVIPATH EU-Risk Management Plan (RMP) (version 0.4, dated 06 September 2023, data lock point 12 January 2022), with Australian Specific Annex (version 0.2, dated June 2024), included with submission PM-2024-01089-1-5, 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). 
Reports are to be provided in line with the current published list of EU reference dates and frequency of submission of PSURs until the period covered by such reports is not less than three years from the date of this approval letter. Each report must be submitted within ninety calendar days of the data lock point for that report.
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.
[bookmark: _Toc196738290][bookmark: _Toc205468271]Product Information and Consumer Medicines Information
For the most recent Product Information (PI) and Consumer Medicines Information (CMI), please refer to the TGA PI/CMI search facility.
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Source: ISS Table 14.2.3.1.25, ISS Table 14.23.1.26, TCP-304 CSR, Table 14.3.1.13, TCP-201 CSR, DB Table 14.3.1.12 and OLE Table 14.3.1.11
Abbreviations: TEAE = treatment-emergent adverse event; TransCon PTH = palopegteriparatide.

Note: MedDRA version 24.0 for TCP-201 and 24.1 for TCP-304. Percentages are calculated based on the number of subjects in the Safety Analysis Population.
TEAES within the table are sorted by decreasing frequency of preferred terms within the TransCon PTH Period of Safety Pool IL

* For TCP-304, TEAES occurring prior to the first dose of open-label treatment are included.

® For TCP-201. All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period and/or during the Open-label Extension.
A TEAE was considered a TransCon PTH period TEAE if it occurred after the first dose of palopegteriparatide. The placebo group consists of pooled dosage
placebo groups.

¢ In Safety Pool II. a Blinded Treatment Period TEAE is defined as TEAE occurring prior to the first dose of open-label palopegteriparatide.
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Sources: TCP-304 120-Day Safety Table 14.3.1.1; TCP-201 120-Day Safety Table 14.3.1.1

Abbreviations: ER = emergency room: TEAE = reatment-emergent adverse event; TransCon PTH = palopegteriparatide.

Note: A TEAE is considered a TransCon PTH Period TEAE if it occurred after the first dose of palopegteriparatide. Only subjects from the Safety Analysis
population who had at least 1 dose of palopegteriparatide (i.e.. were in the TransCon PTH group) are included in the table. Percentages were calculated based on
the number of subjects in the Safety Analysis Population.

In the severity categories, subjects are displayed for the highest severity only. AE severity was assessed by WHO toxicity grading scale.

Note: Original SCS data cutoff dates: TCP-304: 12 January 2022 (Week 26): TCP-201: 24 September 2021 (Week 84). 120-day safety update data cutoff
dates: TCP-304: 20 July 2022 (Week 52), TCP-201: 01 June 2022 (Week 110).

* The All TransCon PTH column for TCP-304 and TCP-201 is the sum of TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns for each trial. For
TCP-201, the TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns are shown in the cited source tables.

> Subject 70054-101, who suffered a fatal cardiac arrest (unrelated to palopegteriparatide). The death led to discontinuation of study drug and withdrawal from
e Rl s el i it aiainiall SE.
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TCP-304 (Up to Week 52)

TCP-201a (Up to Week 110)

TransCon PTH/ Placebo/
TransCon PTH TransCon PTH | All TransCon PTH® All TransCon PTH*
(N=61)

Subjects with: n (%)

Treatment-emergent adverse events (TEAES) 56 (91.8) 16 (84.2) 72 (90.0) 56 (94.9)
COVID-19 22 (36.1) 6(31.6) 28 (35.0) 15(25.4)
Injection site reaction 20 (32.8) 1(53) 21 (26.3) 117
Paraesthesia 14(23.0) 33158 17 (213) 9(153)
Headache 15 (24.6) 1(53) 16 (20.0) 13 (22.0)
Hypocalcaemia 11(18.0) 2(105) 13 (163) 5(8.5)
Fatigue 13(213) 0 13 (163) 7(119)
Muscle spasms 13(213) 0 13(163) 8 (13.6)
Nausea 10 (16.4) 1(53) 11(13.8) 6(102)
Hypercalcaemia 7(115) 4211 11(13.8) 4(68)
Arthralgia 9 (14.8) 1(53) 10 (12.5) 6(102)
Nasopharyngitis 4(66) 2(105) 6(7.5) 5(8.5)
Diarthoea 6(9.8) 0 6(1.5) 117
Blood thyroid stimulating hormone increased 5(82) 1(53) 6(1.5) 2(34)
Myalgia 4(6.6) 2(105) 6(7.5) 117
Dizziness 5(82) 0 5(6.3) 5(8.5)
Palpitations 4(66) 1(53) 5(6.3) 5(8.5)
Influenza 5(82) 0 5(6.3) 117
Vomiting 5(82) [ 5(6.3) [
Fall 5(82) [ 5(6.3) [
Blood thyroid stimulating hormone decreased 4(66) 1(53) 5(6.3) 2(34)
Postural orthostatic tachycardia syndrome 4(66) 1(53) 5(6.3) [
Hypertension 3(4.9) 1(53) 4(50) 7(119)
Oropharyngeal pain 4(66) 0 4(50) 2(34)
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TCP-304* (Up to Week 52) TCP-201a (Up to Week 110)
TransCon PTH/ Placebo/
TransCon PTH | TransConPTH | All TransCon PTH* All TransCon PTH*
(N=61) (N=19) =59)
Subjects with: n (%) n (%) n (%)
Constipation 4(6.6) 0 0
Insomnia 4(6.6) 0 0
Rash 4(6.6) 0 5(85)
Back pain 4(6.6) 0 3(5.1)
Feeling abnormal 3(49) 1(53) 0
Muscle twitching 3(49) 1(53) 1(17)
Dry mouth 3(49) 1(53) 1(17)
Alopecia 3(49) 1(53) 117
Pollakiuria 3(49) 1(53) 0
Pain in extremity 3(49) 0 5(85)
Sinusitis 3(49) 0 4(6.8)
Urinary tract infection 2333) 0 5(85)
Heavy menstrual bleeding 1(16) 0 3(5.1)
Blood creatine phosphokinase increased 1(16) 0 3(5.1)
Limb injury 0 1(53) 3(5.1)
Nephrolithiasis 0 0 3(5.1)
Ear infection 0 0 0 3(5.0)

Source: TCP-304 120-Day Safety Table 14.3.1.2, Table 14.3.1.13, Listing 16.2.7.1.1; TCP-201 120-Day Safety Table 14.3.1.2

Abbreviations: TEAE = treatment-emergent adverse event; TransCon PTH = palopegteriparatide.

Note: MedDRA version 24.0 for TCP-201 and 24.1 for TCP-304.

Percentages were calculated based on the number of subjects in the Safety Analysis Population.

A TEAE is considered a TransCon PTH Period TEAE if it occurred after the first dose of palopegteriparatide. Only TransCon PTH Period TEAES are included in

the table.

Note: Original SCS data cutoff dates: TCP-304: 12 January 2022 (Week 26): TCP-201: 24 September 2021 (Week 84). 120-day safety update data cutoff

dates: TCP-304: 20 July 2022 (Week 52) . TCP-201: 01 June 2022 (Week 110).

Note: TEAES within the table are sorted by decreasing frequency of preferred terms within the All TransCon PTH group of TCP-304.

* The All TransCon PTH column for TCP-304 and TCP-201 is the sum of TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns for each trial.
For TCP-201. the TransCon PTE/TransCon PTH and Placebo/TransCon PTH columns are shown in the cited source tables.
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Single Dose

Multiple Dose

(-136) ®=50)
n (%) n ()

Subjects with
Treatment-Emergent Adverse Events (TEAE) 32 (23.5) 33 (66.0) 65 (32.9)
Serious TEAE 100 1(2.09 2 (1.1)
Related TEAE 19 (14.0) 16 (32.0) 35 (18.8)
Serious Related TEAE o o o
TEAE Leading to Discontinuation of Study Drug o 3 (6.0 3 (1.6
TEAE Leading to Discontinuation of Trial o o 0
TEAE Leading to Death o 0 o
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TCP-304" TCP-201°
(Up to Week 52) (Up to Week 110)
TransCon PTH/ | Placebo/ TransCon
TransCon PTH PTH All TransCon PTH All TransCon PTH
(~N=61) ~-19) (N=80) (N-59)
Subjects with: n (%) n (%) n (%) n (%)
Subjects with at least 1 Treatment-Related TEAE 33 (54.1) 9(47.4) 42 (52.5) 25 (42.4)
Injection site reaction 20 (32.8) 1(53) 21(26.3) 1(1.7)
Headache 6(9.8) 0 6(1.5) 7(11.9)
Hypercalcaemia 7(115) 4(2L1) 11(13.8) 4(68)
Nausea 6(9.8) 1(53) 7(8.8) 3(5.1)
Hypocalcaemia 3(4.9) 1(53) 4(5.0) 3(5.1)
Paraesthesia 0 1(53) 1(13) 4(68)

Source: TCP-304 120-Day Safety Table 14.3.1.3, Table 14.3.1.14; TCP-201 120-Day Safety Table 14.3.1.4, Table 14.3.1.12

Abbreviations: TEAE = treatment-emergent adverse event; TransCon PTH = palopegteriparatide.

Note: MedDRA version 24.0 for TCP-201 and 24.1 for TCP-304.

TransCon PTH Period TEAE is defined as TEAE occurring after the first dose of palopegteriparatide. Percentages are calculated based on the number of subjects

in the Safety Analysis Population. Subjects from the Safety Analysis Population who had at least 1 dose of TransCon PTH were included in this table.

Note: TEAES within the table are sorted by decreasing frequency of preferred terms within the TCP-304 All TransCon| PTH group.

Note: Original SCS data cutoff dates: TCP-304: 12 January 2022 (Week 26); TCP-201: 24 September 2021 (Week 84). 120-day safety update data cutoff

dates: TCP-304: 20 July 2022 (Week 52) . TCP-201: 01 June 2022 (Week 110).

* The All TransCon PTH column for TCP-304 and TCP-201 is the sum of TransCon PTH/TransCon PTH and Placebo/TransCon PTH columns for each trial.
For TCP-201. the TransCon PTE/TransCon PTH and Placebo/TransCon PTH columns are shown in the cited source tables.




image62.jpeg
System Organ Class TransCon PTH Placebo Total
Preferred Term N=61) ™=21) N=82)

Subjects with at Least One

Related Treatment-Emergent 30 (49.2) 8(38.1) 38 (46.3)

Adverse Event

General disorders and

administration site conditions 25110y 2O BELY
Tnjection site reaction 19 GL1) 0 19 (23.2)
Tnjection site bruising 2(33) 1(48) 367
Tnjection site erythema 2(3) 0 2(24)

Gastrointestinal disorders 9(148) 205 1134
Nausea 582) 2(95) 785)
Diarrhoea 3(49) 0 367
Abdominal discomfort 2(3.3) 0 2(2.4)
Constipation 2(33) 0 2(24)
Vomiting 2(3) 0 2(24)

Metabolism and nutrition

s 6(9.8) 3(143) 9(11.0)
Hypercalcaemia 6(.8) 0 6(13)
Hypocalcaemia 1(1.6) 3(143) 4(49)

Nervous system disorders 7313 148 30.8)
Headache 6(9.8) 1(4.8) 7(85)

Skin and subcutaneous tissue

disorders 2160) o 149
Photosensitivity reaction 2(3) 0 224)

Abbreviations: MedDRA: Medical Dictionary for Regulatory Activities; TransCon PTH: palopegteriparatide

MedDRA version 24.1.

Percentages were calculated based on the number of subjects in the Safety Analysis Population. TEAEs occurring

tal” column.
Source- Table 14 3 1 3

or to the first dose of open-label treatment are included. Sorted in descending order of frequency based on the
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Single Dose Multiple Dose Total

System Organ Class =50) *-186)
Preferred Temm n (%) n (%)

Subjects with at Least One Serious Treatment-Emergent Adverse 100 1(2.09 2 (1.1)

Event

Blood and lymphatic system disorders o 1 (2.0 1 (0.5
Neutropenia o 1(2.09 1 (0.5

General disorders and administration site conditions
Catheter site phlebitis

100
1 (0.7

o
0

(0.5
(0.5
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System Organ Class TransCon PTH Placeba Total
Preferred Term N=61) ®=21) ™N=82)

Subjects with at Least One

Serious Treatment-Emergent 5(82) 3(143) 8(0.8)

Adverse Event

Gastrointestinal disorders 233) 0 2024
Colitis 1(1.6) 0 1312
Rectal haemorrhage 1(1.6) 0 112

Metabolism and nutrition

e 2(3.3) 0 2024
Hypercalcaemia 1(1.6) [ 1312
Hypocalcaemia 1(1.6) 0 1(12)

Cardiac disorders 1(1.6) 0 13.2)
Cardiac arrest 1(1.6) 0 112

Neoplasms benign, malignant

and unspecified (incl cysts and 0 148 10

polyps
Tnvasive breast carcinoma [ 148 112

Psychiatric disorders 0 148 112
Bipolar disorder 0 1(48) 112

Reproductive system and breast

disorders i 108 o
Endometrial disorder [ 1(48) 112

Abbreviations: MedDRA: Medical Dictionary for Regulatory Activities; TEAE: treatment-emergent adverse event.
TransCon PTH: palopegteriparatide.

MedDRA version 24.1

Percentages were calculated based on the number of subjects in the Safety Analysis Population. TEAES occurring

prior to the first dose of open-label treatment are included. Sorted in descending order of frequency based on the

“total” column.

Source- Table 14314
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An
TransCon PTH
(N=59)
Preferred Term Grade n (%)
Subjects with at Least One Serious PTH 5(85)
Treatment Emergent Adverse Event
Dehydration 2 117
Hypokalaemia 3 117
Invasive ductal breast carcinoma 3 117
Papillary tumour of renal pelvis 3 117
Chronic simusitis 2 117
Spinal fracture 2 117
Thoracic vertebral fracture 2 117
Headache 3 117
Nephrolithiasis 3 117

Source: OLE Table 14.3.1.13 and Listing 16.2.7.13

Note: All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period
and/or during the Open-label Extension. TransCon PTH dose is expressed as ig of PTH(1-34). MedDRA version
24.0. Percentages were calculated based on the number of subjects i the Safety Population. A TEAE was
T e
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Serum Calcium Below Serum Calcium Above

Normal Range Serum Calcium Normal Range
(<8.3 mg/dL) <7.5 mg/Dl (>10.6 mg/dL)
Timepoint NI (%) NI (%) NI (%)
Blinded Period
TransCon TransCon TransCon
PTH Placebo PTH Placebo PTH Placebo
=61) =21 =61 o=21) ov=61) =21)
Baseline 18/61 1021(476) | 36149) | 12148) | v61(16) [
(20.5)
Month 0 — 8/61(13.1) | 1621(762) | V61(16) | 321(143) | 20061 121 (4.8)
Month 3 (32.8)
>Month 3 - 13/60 919 474) | 5i60(83) | ans Ly | o6l ol61
Month 6 @L7)
Open-Label Period
TransCon TransCon TransCon
PTH/ PTH/ Placebo/ PTH/ | Placebo/
TransCon | Placebo/Tra | TransCon | TransCon | TransCon | TransCon
PTH | nsConPTH PTH PTH PTH PTH
¥=60) =19 (N=60) oN=19) | (N=60) 9)
>Month 6 - 17/60 | 419@11) | 560(83) | 119(53) 060 | 319 (15.8)
Month 9 (283)
>Month 9 - 16/60 119(3) | 16017 019 1/60 (1.7) o9
Month 12 (26.7)

Abbreviations: TransCon PTH: palopegteriparatide
Source: Original SCS Table 20: TCP-304 120-Day Safety Table 14.99 3, Table 14.99.4

Note: The normal range for albumin-adjusted serum calcium is § 3-10.6 mg/dL (2.07-2.64 mmoUL). Any value below the lower
linit is considered as Low (Below Normal Range); any value above the upper limit is considered as High (Above Normal
Range). N1 is the number of subjects who had a serum calcium assessment at the indicated timepoint; 1 is the mumber of subjects
with a calcium excursion at the indicated timepoint

Note: TCP-304 original SCS cutoff date: 12 January 2022 (Week 26); 120-day safety update data cutoff date: 20 July 2022
(Week 52).
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Serum Calcium Below Serum Calcium Above
Normal Range Serum Calcium Normal Range
(<83 mg/dL) <7.5mg/dL (>10.6 mg/dL)
Timepoint (@NL, %) @NL %) (@N1, %)
Blinded Period
ansCon TransCon TransCon
PTH PTH Placebo PTH Placebo
N=44) =44 =15 | (=49 o¥=15)
Baseline 14144 318) | 3015 200) | 114423) ] 1144 2.3) 0
Day 1 -Week 4 744(159) | 4n5067) | 14423) ] 4/449.1) 0
Open-Label Period
Al TransCon PTH Al TransCon PTH All TransCon PTH
>Week 4 — Week 12 3/56 (5.4) 0/56 1/56 (1.8)
>Week 12 - Week 26 7/57 (12.3) 157 (1.8) 0/57
>Week 26 - Week 58 26/58 (44.8) 6/58 (10.3) 0/s8
>Week 58 — Week 84 17/58 (29.3) 158 (1.7) 0/s8
>Week 84— Week 110 17/54 (31.5) 3/54 (5.6) /54

Source: Original SCS Table 31. TCP-201 120-Day Safety Update Table 14.200.2, Table 14.200.3

Abbreviations: TransCon PTH: palopegteriparatide.

Note: The normal range for albumin-adjusted serum calcium is 8.3-10.6 mg/dL (2.07-2.64 mmol/L). Any value
below the lower limit is considered as Low (Below Normal Range): any value above the upper limit is considered as
High (Above Normal Range).

N1 is the nmumber of subjects who had a serum calcium assessment at the indicated timepoint; n is the number of
subjects with a calcium excursion at the indicated timepoint. The lower limit for the alternative range is 7.5 mg/dL.
Note: TCP-201 Original SCS data cutoff date: 24 September 2021 (Week 84): [120-day safety update data cutoff date
01 June 2022 (Week 110).
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Visit Statistics TransCon PTH Placebo Total
(¥=61) =21 (~=82)
Calcium (mg/day)
Baseline
2 60 21 81
Mean 39195 32895 375.62
SD. SE 175365, 22.639 140.042, 30560 168389, 18710
Median 381.00 322.00 37100
Min, Max 1020,924.0 64.0,587.0 64.0,924.0
Observed value
2 56 17
Mean 21979 292.47
SD. SE 122.663, 16392 125.484,30434
Median 199.00 299.00
Min, Max 16.0.505.0 104.0, 500.0
Change from baseline (ANCOV4)
2 56 17
LS Mean (SE) -154.25 (21.155) -64.44 (32411)
95% CI for LS Mean (-196.60, - (-130.88, 2.00)
111.91)
Difference in LS Means (SE) -89.81 (31.738)
95% CI for Difference in LS (-154.82, -24.80)
Means

P-value (TransCon PTH vs
Placebo)

0.0085
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TransCon PTH

N=61) Placebo(N;Zl) Total (N;SZ)
n (% n (%
Criteria n (%) (%) (%)
Subjects with normal 24-hour uCa excretion (<250 mg/24h) * 37(60.7) 6(28.6) 43 (52.4)
P-value (TransCon PTH vs Placebo) ® 0.0213
Subjects with normal 24-hour uCa excretion (<250 mg/24h) or >50%reduction 41(67.2) 6(28.6) 47 (57.3)
from baseline *
P-value (TransCon PTH vs Placebo) ® 0.0042
Subjects with 24-Hour Urine Calcium Excretion >250 mg/24h at Baseline 42 14 56
Subjects with normal 24-hour uCa excretion (<250 mg/24h) © 26 (61.9) 4(28.6) 30 (53.6)
P-value (TransCon PTH vs Placebo) 0.0611
Subjects with normal 24-hour uCa excretion (<250 mg/24h) or >50%reduction 30 (71.4) 4(28.6) 34(60.7)
from baseline ©
P-value (TransCon PTH vs Placebo) ® 0.0097
Subjects with 24-Hour Urine Calcium Excretion >300 mg/24h at Baseline 35 11 46
Subjects with normal 24-hour uCa excretion (<250 mg/24h) ¢ 21 (60.0) 2(182) 23 (50.0)
P-value (TransCon PTH vs Placebo) 0.0351
Subjects with normal 24-hour uCa excretion (<250 mg/24h) or >50%reduction 25 (71.4) 2(182) 27/(58.7)
from baseline ¢
P-value (TransCon PTH vs Placebo) ® 0.0036

TransCon = palopegteriparatide; uCa = urine calcium.
* Percentages are calculated based on Safety Analysis Population.

b Fisher'sexact test was used to compare the percentages of subjects meeting the criterion between TransCon PTH group and placebo group.
© Percentages were calculated based on the number of subjects with 24-hour urine calcium excretion 250 mg/24h at baseline.
4 Percentages were calculated based on the number of subjects with 24-hour urine calcium excretion >300 mg/24h at baseline.

Source: Table 14343 3
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All TransCon PTH (N=59)

(mg/d). n

CFB to
Analyte Baseline ‘Week 58 ‘Week 110 ‘Week 110
24-hour Urine Calcium 50 47 45 45

(mg/d). n

Mean (SD) 427.97 (190.692) | 148.74 (106.420) | 170.49 (95.914) | -259.93 (178.654)
Min, Max 112.0, 855.0 13.0, 548.0 53.0,494.0 -780.0, 107.0
24-hour Urine Citrate 48 45 43 43

(g/d).n

Mean (SD) 765.8 (360.90) 533.0 (306.94) 610.0 (341.53) -156.1 (344.52)
Min, Max 34,1693 33,1435 31,1713 -1255,453
24-hour Urine Phosphate 50 47 45 45

Mean (SD)

0.700 (0.3455)

0.809 (0.3446),

0.825 (0.4044)

0.118 (0.3490)

Min, Max

0.07,1.79

0.31,2.10

0.25,2.29

-0.48, 0.91

Source: TCP-201 120-Day Update Table 14.3.4.3.1

Abbreviations: TransCon PTH = palopegteriparatide; CFB = change from baseline
Note: At each post-baseline visit, only data from subjects with both baseline and the corresponding visit values

available are used to compute the statistical summaries. Baseline s the original study baseline.

Note: TCP-201 Original SCS data cutoff date: 24 September 2021 (Week 84); 120-day safety update data cutoff

date: 01 June 2022 (Week 110)

N is the total number of subjects taking at least one dose of palopegteriparatide as of the cutoff date; n is the number
S sabicel PN e ernAb s s sssmeal a e adiC et
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TransCon PTH Placebo Total

System Organ Class (N=61) (N=21) (N=82)
Preferred Term n (%) n (%) n (%)
Cardiac disorders 6 (9.8) 0 6 (7.3)
Palpitations 3 (4.9) 0 3 (3.7)
Postural orthostatic tachycardia syndrome 2 (3.3) 0 2 (2.4)
Atrial fibrillation 1 (1.6) 0 1 (1.2)
Cardiac arrest 1 (1.6) 0 1 (1.2)

TransCon PTH dose is expressed as pg of PTH(1-34). MedDRA version 24.1. Percentages are calculated based on the number of subjects in
the Safety Analysis Population. TEAEs occurring prior to the first dose of open-label treatment are included.
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Week26 | Changefrom | % Change from
Location/Region (Observed | Baseline to Baseline to
Parameter (Mean) Baseline* Value) Week 26° Week 26
Lumbar Spine/Adjusted Total (Corrected Values)
n 59 55 55 55
BMD (g/cm?) 1.198 1.109 -0.097 -8.027
T-score 0.895 0.082 -0.854 -
Z-score 1.483 0.715 -0.820 -
Hip/Total (Corrected Values)
n 60 56 56 56
BMD (g/em’) 1.042 0.977 -0.069 -6.638
T-score 0413 -0.081 -0.538 -
Z-score 0.931 0457 -0.520 -
Hip/Femoral Neck (Corrected Values)
n 60 56 56 56
BMD (g/cm?) 0.938 0.881 -0.066 -7.040
T-score -0.014 -0.455 -0.501 -
Z-score 0.787 0.369 -0.479 -
Forearm/Radius 1/3 Distal (Corrected Values)
n 60 56 56 56
BMD (g/em’) 0.763 0.765 -0.001 -0.071
T-score -0.356 -0.343 -0.010 -
Z-score 0.305 0.304 0.018 -
Forearm/Radius Ultra-Distal (Corrected Values)
n 60 56 56 56
BMD (g/em’) 0.446 0.442 -0.007 -1.603
T-score -0.436 -0.491 -0.124 -
Z-score 0.092 0.035 -0.101 -
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Week 26 | Changefrom | % Change from
Location/Region (Observed | Baseline to Baseline to
Parameter (Mean) Baseline® Value) Week 26° Week 26
Lumbar Spine/Adjusted Total (Corrected Values)
n 20 17 17 17
BMD (g/cm’) 1.292 1256 0.001 0.080
T-score 1.491 1238 0.011 -
Z-score 1.997 1.831 0.040 -
Hip/Total (Corrected Values)
n 20 17 17 17
BMD (g/em’) 1.086 1.063 0.000 0.061
T-score 0.754 0.622 0.003 -
Z-score 1.202 1132 0.023 -
Hip/Femoral Neck (Corrected Values)
n 20 17 17 17
BMD (g/em’) 1.004 0.979 0.012 1.360
T-score 0.322 0.220 0.095 -
Z-score 1.046 1.016 0.119 -
Forearm/Radius 1/3 Distal (Corrected Values)
n 21 18 18 18
BMD (g/cm?) 0.800 0.791 -0.003 -0.343
T-score -0.006 -0.002 -0.034 -
Z-score 0.467 0.543 -0.009 -
Forearm/Radius Ultra-Distal (Corrected Values)
n 21 18 18 18
BMD (g/em’) 0.465 0.456 0.001 0.300
T-score 0.002 -0.113 0.010 -
Z-score 0.366 0310 0.032 -
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All Palopegteriparatide Subjects (N=59)
% Change | % Change
from from
% Change | Week26 | Weekss
Location/Region Week | fromBL to to
Parameter (Mean) | Baseline® | Week 26 | Week 58 | 110 | to Week 26° | Week 58° | Week 110°
Lumbar Spine/Adjusted Total (Corrected Values)
n 57 46 46 55 - - -
BMD (glem?) 1242 1186 1178 1127 -5.786 0565 1925
T-score 1018 0368 0297 0007 - - -
Z-score 1642 0981 0925 0738 - - -
Hip/Femoral Neck (Corrected Values)
n 57 46 46 55 - - -
BMD (glenr’) 0993 0957 0941 0895 -6.822 1754
T-score 0181 | 0270 | 0379 | -0557 - - -
Z-score 0975 0542 0447 0327 -~ -~ -~
Hip/Total (Corrected Values)
n 57 46 46 55 -~ -~ -~
BMD (ger’) 1.051 1012 1.001 0964 5428
T-score 0442 0051 0037 | 0247 -
Z-score 0959 0582 0507 0351 - -
Forearm/Radius 1/3 Distal (Corrected Values)
n 55 43 43 53 - - -
BMD (gfem?) 0798 03821 0821 0774 0862 0548 1044
T-score 0244 | 0236 | 0247 | 0545 -~ -~ -~
Z-score 0353 0331 0301 0159 - - -
Forearm/Radius Ultra-distal (Corrected Values)
n 55 43 43 53
BMD (gfem?) 0460 0464 0462 0439 -1.066 2009 1319
T-score 0160 | 0161 | 0271 | -0.602
Z-score 0355 0352 0239 0.006

Source: TCP-201 120-Day Safety Table 14.2.6.1, Table 142.6.2, Table 14268
Abbreviation: BMD = bone mineral density; FAS = Full Analysis Set
Note: TCP-201 Original SCS data cutoff date: 24 September 2021 (Week 84); 120~day safety update data cutoff

date: 01 June 2022 (Week 110).

* Tncluded all subjects with baseline data available.

> Only data from subjects with resuls available from both visits were used to compute the statistical summaries

(percent change)
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Lumbar Spine Femur Neck
Baseline

T-score (M

>2  (5)

12  (6)

11 (38)

Baseline

T-score ()
- >2  (19)
A 12 (8)
= 11 (22)
o <1 (8

<1 (8

BMD T-Score

|
Osteopenia (-1+-2.5),

0 26 58 110

Week
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TCP-201

Subjects with Corrected T-Scores of <-2.5, nl(%)
Baseline Week 26 Week 58 Week110 | At Any Time
Point
Region (Post Baseline)
n |  m n| w | m o] w | 1
Lumbar
Spine/ " o o o o
e | 57| 1070 e8| 1ame e8| 361% |57 |361% | 361
Total
Hip/Femoral | o, 0 48| 2(34%) |48 | 1(17%) |57 3(51%) 5(8.5%)
Neck
TotalHip | 57 0 48| 1017%) |48 0 57| o 1(17%)
Forear
Radius13 |55 | 3(51%) |47 | 2(34%) |47 | 1(17%) |57 3(1%) | 3(5.1%)
Distal
Atany o o o o o
Lomton: | 9| 361%) |48 | 3G1%) | 48| 3(1%) | 57| 5@65%) | 5(85%)

Abbreviations: N= fotal number of subjects in trial:n = number of subjects with data available at timepoint. nl = number of
subjects meeting the criteria
* Any location referring to the location/region of Lumbar Spine/ Adjusted Total, Hip/Femoral Neck. Total Hip.,
Forearm/Radius 1/3 Dictal
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Study ID

Study/document Title

Key relevance fo submission

5351 PATH Forward: A Phase 2, Multicenter, Single-arm descriptive data of efficacy and
TCP-201 Randomized, Double- Blind, Placebo-Controlled, safety up to 110 weeks in patients with
(key study) Parallel Group Trial with an Open-Label hypoparathyroidism
Extension, Investigating the Safety, Tolerability
and Efficacy of TransCon PTH Administered
Subcutaneously Daily in Adults with
Hypoparathyroidism
5351 PATHWAY TRIAL: A Phase 3, Mullicenter, Pivotal study providing randomised, blinded
TCP-304 Randomized, Double- Blind, Placebo-Controlled, comparisons of composite efficacy endpoint at
(key study) Parallel Group Trial, with an Open-Label 26 weeks and safety comparisons over 26
Extension, Investigating the Safety, Tolerability weeks. Basis of dosage and fitration algorithm
and Efficacy of TransCon PTH Administered proposed in P1.
Subcutaneously Daily in Adults with
Hypoparathyroidism
5331 A Phase 1, Randomized, Placebo- Controlled, Describing single andmultiple-dose PK in
CT-103 Single and Multiple Ascending Dose Trialto Evaluate| healthy subjects
the Safety, Tolerability, Pharmacodynamics, and
Pharmacokinetics of TransCon PTH
in Healthy Adult Subjects
5333 A Multicenter, Open-Label, Single- Dose, Parallel- Describing single-dose PK in subjects with
TCP-104 Group Trialto Investigate the Effect of Varying renal impairment without hypoparathyroidism
Degrees of Renal Function on the
Pharmacokinetics of TransCon PTH
5331 A Single Center, Phase 1, Randomized, Double- Describing single-dose PK in healthy
TCP-105 Blind Study Comparing the PK and PD of Japanese subjects
Transcon PTH administered as a Single
Subcutaneous Dose in Healthy Adult Japanese
and Non- Japanese Volunteers
5353 Integrated safety summary Pooled tables of safety data from the 5 clinical
studies, separated into phase | studies and
phase IVIll studies. Study 201 cutoff at 84 weeks
and study 304 cutoff at ~26 weeks
5353 120-Day Safety Update Updated analyses of safety from studies 201
(DCO 110 weeks) and 304 (DCO 52 weeks)
5353 Integrated summary of immunogenicity Immunogenicity data from studies 201 (DCO 84
weeks) and 304 (DCO 26 weeks)
5335 Population PK of TransCon PTH in healthy and in | Population PK analysis excluding study 304
subjects with hypoparathyroidism in trials CT- 103, (superseded by MODPTH03)
TCP-104, TCP-105 and TCP-201
5335 Population PK of TransCon PTH in healthy and in | Population PK analysis using data from all 5
MODPTH03 subjects with hypoparathyroidism in trials CT- 103, clinical studies
TCP-104, TCP-105, TCP-201 and TCP-304 Described simulation of the clinical significance
of covariates.
5335 Quantitative Systems Pharmacology Simulated effect of missed doses.
ASC0201F (QSP)Modeling and Simulation to Support
Development and Regulatory Submission of
TransCon PTH for the Treatment of
Hvoooarathvroidism
5353 Briefing Book for Patient Reported Outcome Description of the validity and interpretationof 3
HPES-PRO Instruments Included in the Phase 3 Clinical Trialof | patientreported outcome instruments: HPES-

Briefing book

Palopegteriparatide in Adults with
Hypoparathyroidism

symptom, HPES-impact and 36-SF, secondary
endpoints in study 304

5354 TransCon PTH Prefilled pen Human Factor Description and analysis of potential issues
HumanFactors Engineering Report around the use of the proposed prefilled pen
Engineering device in the intended population

Report

5314 Reports of bioanalytical analylical methods for Validation of bioanalytic methods for
Reportsof human studies (multiple reports) determination of total PTH, total PTH(1-34),

biopharmaceutic
studies

MPEG, free PTH(1-33), anti-PTH antibodies,
neutralising antibodies, anti-mPEG antibodies

54
Literature
references

Literature references

Literature references
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Study Population: Pharmacokinetic
Analyte: Total PTH (ng PTH/mL)

Linear scale

Analyte plasma concentration (ng PTH/mL)

1 2 4 6 s 10
Study Day

~® 35§ PTH —6— 7gPTH
—@— 12pg PTH —&— 16 ug PTH
—— 20pgPTH —<— 24 ug PTH

Note: Negative SE bars less than 0 are shown as 0

Reference: Table 14.2.1-6

Program Location: /cvn/projects/prj/ech/programs/000000166324/dev/figures/f pe2sas

Program Run: 05DECIS cvn_kbooth

Program Status: FINAL Sponsor Reference: TransCon PTH CT-103
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Study Population: Pharmacokinetic
Analyte: Free PTH in Neat Plasma, Estimated (pg/mL)

Linear scale
16

Analyte plasma concentration (pg/mL)

1 2 4 i 8 10 1 12 I 14
Study Day

—®— 35 PTH —O6— TpgPTH
—#— 12pgPTH —E— 16 ug PTH
—&— 20pgPTH —<— 24ugPTH

Note: Negative SE bars less than 0 are shown as 0

Reference: Table 14.2.1-6

Program Location: fev/projects/pri/echiprograms/000000166324/dev/figures/t pe2.sas

Program Run: 05DECIS cvn_booth

Program Status: FINAL Sponsor Reference: TransCon PTH CT-103
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Total PTH Dose of TransCon PTH
35 ug PTH 7pg PTH 12 ug PTH 16 ug PTH 20 g PTH 24 g PTH
(N=8) =8) (N=8) (N=8) (N=8) (N=8)
Parameter Dayl Dayl0 Dayl Dayl0 Dayl Dayl0 Dayl Dayl0 Dayl Dayl0 Dayl _Dayl0
AUCo NC[o] 257 674 293 585 849 650 502 944 147 9.87 172
(b*ng PTH/mL) @3 [6] (34)[4] (1567)[6] (64.0)[4] (148)[7] (B97)[5] (802)[7] (S41)[6] (@41)[6] (943)[8] (“42.9)[3]
Cae NC[2] 118 0490 135 0291 395 0427 387 0590 6382 0709 778
(ng PTH/mL) GL)[6] (0.)[4] (1440)[6] (729)[6] (149)[7] (79.0)[6] (92.0)[6] (89-3)[7] (445)[6] (883)[8] (40.2)[3]
Conn NC 1.09 NC 121 NC 368 NC 3.69 NC 625 NC 7.68
(ng PTH/mL) (309) [6] (187.8)[6] w3 38171 @s.1)[6] (384 [3]
T’ NC 2400 2355 1802 23.08 813 2333 2402 2352 1202 2345 2400
() (2350-  (1200- (2325~ (0- (2305~ (400-  (1200- (1203- (2350-  (0- (8.00-  (12.00-
2350) [2] 36.00)[6] 23.68) [4] 24.03)[6] 23.48)[6] 30.02)[7] 2333)[6] 48.00) [6] 23.60)[7] 24.00) [6] 23.50) [8] 24.00) [3]
tin NC 836 NC 797 NC 944 NC 797 NC 100 NC N[z
®) (22.0)[6] G714 [5] @42)[71] @324 (393)[6]
ARsuc NC  NC[o] NC 749 NC 15.0 NC 175 NC 150 NC 183
GLN A (502) [4] a323)[5] @56 [5] @6.6) [3]
ARcuec NC  NC[1]  NC 462 NC 125 NC 12.0 NC 105 NC 104
04 [4] (647 [5] 274 (523) [6] @20 [3]
Peak to trough NC 1.08 NC 111 NC 1.07 NC 1.06 NC 1.09 NC 1.01
(74)[6] (18.2) [6] -3)[71 (7.2)[7] (8.2)[6] 2.2)[3]
Source: Table 14.2.1-4

Abbreviations:

wmber of observations; N = number of subjects dosed; NC = not calculated.

Note: Geometric mean (CV%) [n] data are presented, except * Median (min-max): Dosing error on Day 1 & 2 for all subjects in the 7 jig PTH dose
group, actual dose received was 8.96 ug. Day 1 parameters are based on the actual dose received.
Program Location: /cvn/projects/pri/ech/programs/000000166324/dev/tables/t pp?2 itt.sas Program Run: 170CT2018 cvn kbooth Program Status: FINAL
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Free PTH in Neat Plasma, Estimated Dose of TransCon PTH

12 g PTH 16 g PTH 20 pg PTH
™N=8) N=8) N=8)
Parameter Day 10 Day 10 Day 10
AUCo, 122 152 165 231
(b*pg/mL) 3451 ©4[s] @17 [6] 42131
Couxx 624 6.87 8.30 111
(pg/mL) 3. [6] (163)[7] 14 [6] @191
Can 409 544 5.39 .76
(pg/mL) 192 [51 (149) [5] (258)[6] @snel
T 4.00 8.00 6.08 7.88
) (.00- (4.00- (4.03- (4.00-
16.02) [6] 12.00)[7] 16.05) [6] 12.00) [3]
iz 648 60.0 517 69.0
®) (392)[4] (203)[4] (445)[5] @23)131
AR e Nc o] Nc[o] Nc [o] N [o]
ARCu Ne o] Nc[o] Nc [o] Nc [o]
Free PTH:Total PTH (AUC,.) 0.000897 0.000902 0.000694 0.00102
15.6) [5] 44.0) [5] 236 [51 (50.6) 131
Peak to trough 155 137 154 127
(12.0) 5] ©0)[5] (103)[6] @901

Source: Table 14.2.1-4

Abbreviations: n = number of observations; N = number of subjects dosed; NC = not calculated.

Note: Geometric mean (CV%) [n] data are presented, except * Median (min-max): Dosing eror on Day 1 & 2 for all subjects in the 7 pg PTH dose

group, actual dose teceived was 8.96 ug. Day 1 parameters are based on the actual dose received.

Program Location: /cvn/projects/pri/ech/programs/000000166324/dev/tables/t pp2 itt.sas Program Run: 170CT2018 cvn kbooth Program Status: FINAL
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Source: OLE Figure 14.4.2.10
Note: Week after dosing with TransCon PTH: Week 0 corresponds to Week 5, when the TransCon PTH
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Dose-normalized Free PTH(1-34) (FPTH34) and Free PTH(1-33) (FPTH33) observations versus dose.
Dose of palopegteriparatide refers to dose of PTH(1-34)/day administered
Abbreviation: PTH: Parathyroid hormone
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Variable ‘Number (percentage)

Total GE TCP-08 TCP05 TCP201 TCP304

Total 2301 761 9% 7818 ES 7

Quantiiable + 9569 (778%) 5095(754%) 1282(662%) 1610(886%) 1245(913%) 337(797%)
not excluded

<woa 1596(130%) 903(134%)  485(51%)  1565(86%)  M(32%) 8(19%)
Excluded 1136(02%) T63(113%)  163(B87%)  52(29%) 74(54%) 78(184%)
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Dose group

Analyte

Mean (5% — 95t percentile)

Crmax

AUC,

day.0
18 pg/day Total PTH (ng PTHmL) 518 (2.62- 8.65) 124 (62.6 - 207)
Total PTH(1-34) (ng PTHImL) ~ 2.40 (0.796 - 4.54) 56.9 (19.0 - 108)
Free PTH (pg PTH(1-34)mL)  6.92 (4.70 - 9.66) 152 (103 - 213)
Free PTH(1-34) (pg/mL) 4.08 (2.37 - 6.19) 85.4 (47.9 - 130)
Free PTH(1-33) (pg/mL) 274 (131-451) 64.5(30.9 - 107)
MPEG (ng/mL) 324 (129 - 509) 7760 (3090 - 14'400)
60 pg/day Total PTH (ng PTH/mL) 16.8 (8.43-27.8) 401 (202 - 664)

Total PTH(1-34) (ng PTH/mL)
Free PTH (pg PTH(1-34)/mL)
Free PTH(1-34) (pg/mL)

Free PTH(1-33) (pg/mL)
MPEG (ng/mL)

7.90 (2.65-15.4)
228 (156 -31)5)
13.6 (8.11-20.5)
8.03 (4.26-14.9)
1050 (444 — 2'000)

187 (62.7 - 362)
502 (343 - 694)
284 (165 - 435)
210 (100 - 351)
25'100 (10°600 — 48°000)
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The grey shaded regions indicate the expected range in healthy subjects for a given analysis variable. The vertical black lines along the x-axis
indicate the days TransCon PTH was taken. The active PTH is the sum of endogenous PTH(1-84) and Free PTH.
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Source: OLE Figure 14.13.2
Note: TransCon PTH dose is expressed as pg of PTH(1-34).
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Proportion of Subjects, TransCon PTH/ TransCon PTH only
1 (%) n=59
Dose Subgroup at Week 52
> 30 mcg/day to | > 45 mcg/day to
<45 meg/day | <60 mcg/day > 30mcg/day < 30mcg/day
n=7 n=1 n=8 n=51

TEAE Grade > 3 2 (28.6) 0 2 (25.0 1(2.0)
Serious TEAE 0 1(100.0)°® Ti(125)> 3(5.9)
Serum Calcium Assessments®

<8.3 mg/dL 5(71.4) 1(100.0) 6(75.0) 14(27.5)

>8.3 to <10.6 mg/dL 7 (100.0) 1(100.0) 8 (100.0) 50 (98.0)

>10.6 mg/dL 2(28.6) 0 2(25.0) 0

Note: Safety population includes subjects who had at least one dose of TransCon PTH. TEAEs occurring on or
after the first dose of TransCon PTH are included up to Week 52.

a Two non-serious TEAEs were recorded in two subjects. Subject 26001-107 experienced a Grade 3 TEAE of
hypocalcemia along with TEAE of medication error on Day 183 (First day of OLE) on dose of 27 mcg. At Week
52, subject was receiving 36 mcg. Subject 23004-105 experienced Grade 3 TEAE of lumbar radiculopathy on
Day 277 on dose of 27 mcg. At Week 52, subject was receiving 33 mcg.

® Subject 23000-126 experienced a Grade 2 SAE of hypocalcemia on Day 113 at a dose of 39 mcg/day. At Week
52, subject was receiving dose of 54 mcg/day. (TCP-304 CSR Narrative 23000-126)

¢ Number of subjects with at least one sCa assessment in each category between the Weeks 42 to 52
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Titration Algorithm’: Study Drug, Active Vitamin D, and Calcium Supplements (Goal to Gain Independence from Conventional Therapy)
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Screened
N-106
Screen
[ ? Faliures
Y N=22
Randomized
N=84
Palopegterparatide || Phccbo
Palopegteriparatide Not Dosed N=63 (100%) N=21 (100%)
N=2(3.2%) !
(1 withdrew consen; 1
1 recurrence of thyroid cancer) Palopegteriparatide Placebo
Dosed T Dosed
Palopegteriparaide Discontinued N=61 (96.8%) N=21 (100%) Placebo Discontimued Trial
Trial % N N=2 (9.5%)
N=1(1.6%) - (1 withdrew consent;
{1 Death unrelated to study drug) Palopegteriparatide Placebo 1 for adverse event of breast cancer)
Completed Week 26 | Completed | Completed Week 26
N=60 (95.2%) N=19 (90.5%)
Open-Label Extension Palopegteriparatide
N=79 (94.0%)

Abbreviations: ITT Population: Intent-to-treat Population: defined as all randomized subjects who received at least 1
dose of blinded study drug.

Note: the Randomized Population is the denominator used to support the data presented in the figure
Source: Table 14111
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TransCon PTH

~=61) Total (N-82)
(%) n (%)
Subjects with at Least One Major Protocol 17(219) 8(81) 25(30.5)
Deviation
Study Drug 698) 6(286) 12 (14.6)
Informed Consent (ICF) 7(115) 419.0) 11(134)
Other 349) 3(143) 6(13)
Assessment 349) 2(95) 5(61)
Visit Window 2(33) 2(95) 4¢49)
Co-Medication 1(16) 0 1012

Abbreviations: ITT- intent to treat. TransCon PTH: palopegteriparatide.
Note: Percentages were calculated based on the number of subjects in the ITT Population. Subjects may have had

more than one protocol deviation but were only counted once within each deviation category.

B LA 435 &
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‘TransCon PTH Placebo Total
™=61) =21 ™v=82)
Age (years)
n 61 21 82
Mean 490 473 486
SD. SE 1313, 168 1143,250 1267, 140
Median 500 440 485
Min, Max 19.75 3478 19.78
Age Group (years) —n (%)
<50 28(459) 14.(667) 2612
250 33(541) 7633) 40(488)
Sex at Birth - n (%)
Female 46(754) 18857) 64(78.0)
Male 15246) 3043) 18(22.0)
Race (n (%)
Asian 3¢9 2(95) 5(61)
White 57934 19 (905) 76(92.7)
Other 1316) 0 102
Asian Category - n (%)
o 148) 102
3¢9 148) 449)
Not Hispanic or Latino 57934 18857) 75915)
Not Reported 3¢9 148) 449)
Unknown 1(16) 2(95) 367)
Geographic Region - n (%)
North America 39 (639) 12(57.1) 51(622)
Europe 22(36.1) 9429) 31(78)
Height (cm)
n 61 21 82
Mean 16822 166.67 16782
SD.SE 8353,1070 8831,1927 8450,0033
Median 167.50 168.00 167.57
Min, Max 149.0,185.6 150.0,183.6 149.0,185.6
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‘TransCon PTH Placebo Total
N=61) =21 ~-82)
Weight (kg)
N 61 21 82
Mean 7718 8161 7831
SD.SE 17335,2220 15.631, 3411 16.932,1870
Median 7348 8090 7181
Min, Max 508, 1302 49.0.1008 490,1302
Body Mass Index (kg/m?)
n 61 21 82
Mean 2727 2047 2783
SD.SE 5.813,0.744 5.691,1242 5.828,0.644
Median 2590 2040 2626
Min, Max 17.6,400 174,384 174,400
Menopausal Status ~ n (%)
Premenopausal 27(58.7) 15 833) 42(65.6)
Postmenopausal 19 413) 3067 22(344)

Abbreviations: TTT intent to treat; TransCon PTH: palopegteriparatide.
Percentages were calculated based on the number of subjects in the ITT Population.
Percentages for menopausal status were based on the number of female subjects in the ITT Population.

Source- Table 14 12 1
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TransCon PTH Placebo Total
(~N=61) ~-21) ~-82)
Cause of Hypoparathyroidism
Acquired from neck surgery 52(85.2) 18 (85.7) 70 (85.4)
Autoimmune disease 1(L6) 0 1012)
Intrinsic genetic defects of the 349 0 337
parathyroid glands
Idiopathic disease 4(6.6) 3(14.3) 7(8.5)
Other 1(16) 0 1012)
Duration of Hypoparathyroidism (vears)
n 61 21 82
Mean 120 111 117
SD. SE 11.36, 145 852, 1.86 10.66, 1.18
Median 9.0 8.0 85
Min, Max 1,56 1,33 1,56
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TransCon PTH Placebo Total
=61 =21 v=82)
‘Prior Treatment with PTH Therapy Within 6 Months Prior to Screeni
0 148) 102
61(100.0) 20(952) 81(988)
lizations Related to Hypoparathyroidism (6 months)
Hypocalcemic symptoms 1(16) o 102
Other 1(16) [ 102)
Total 203) [ 263)
Prior Emergency Room/Urgent Care Visits Related to Hypoparathyroidism (6 months)
Hypocalcemic symptoms 1016) [ 102
Hypercalcemic symptoms 1(16) o 102
Other 1(16) o 102
Total 203) [ 204
Renal Insufficiency History
Yes 582) 148) 6(3)
No 56(918) 20(952) 76927
Kidney Stones History (nephrolithiasis)
Yes 15 (246) 4190 19232
No 46(754) 17(81.0) 63 (168)
Ectopic Calcifications History
Yes 0 o o
No 61(100.0) 21 (100.0) 82 (100.0)
Vascular Calcifications History
Yes 1(16) [ 102)
No 60(98.4) 21 (100.0) 81(988)
Brain Calcification History
Yes 1(16) o 102
No 60(98.4) 21 (100.0) 81(988)
Cataract History
Yes 349) [ 367
No 58(95.1) 21 (100.0) 79(963)
Seizure History
Yes 0 148) 102
No 61(100.0) 20 952) 81(988)
‘Hypoparathyroidism Supplements at Baseline
Elemental calcium
(total daily dose [me])
n 61 21 82
Mean 17480 21048 18304
SD. SE 90388, 11573 138247,30168 | 104950, 11591
Median 16250 18000 18000
Min, Max 600. 5000 800, 7200 600, 7200
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TransCon PTH Placebo Total
=61 =21 v=82)
Calcitriol (active Vitamin D)
(total daily dose [ug])
2 53 17 70
Mean 0.764 0.691 0.746
SD. SE 0344700473 03251,00789 | 03392,0.0405
Median 0.750 0.500 0.750
Min, Max 0.50.2.00 050,175 050,200
Alfacalcidol (active Vitamin D)
(total daily dose [ug])
a 3 4 )
Mean 250 200 233
SD. SE 0886,0313 0408,0204 0778,0225
Median 250 200 225
Min, Max 10,40 1525 10,40
Cholecalciferol (Vitamin D3)
(total daily dose [ug])
2 34 1 4
Mean 76971 64.885 74017
SD. SE 57.5533,9.8703 367776110889 | 53.0969.7.9152
Median 55.000 75.000 60.000
Min, Max 1071, 25000 2073,137.50 10.71,250.00
Magaesium
(total daily dose [me])
a 21 7 28
Mean 547.249 940.000 645437
SD.SE 4759280, 1038560 | 7054313,266.6280 | 555.3037.
1049925
Median 400.000 750.000 500.000
Min, Max 249,2250.00 160.00,225000 | 249225000
24-hour Urine Calcium at Baseline (mg/d)
2 60 2 81
Mean 39195 32805 37562
SD. SE 175365, 22.639 140.042,30560 | 168389, 18710
Median 38100 322.00 371.00
Min, Max 1020,0240 640.587.0 6400240

Abbreviations: ITT- intent to treat, TransCon PTH: palopegteriparatide.

Ifa subject had multiple reasons for prior hospitalization/emergency room/urgent care visits related to

hypoparathyroidism, each reason was counted in its category.
Note that information in relation to hypoparathyroidism supplements at baseline was derived from the eDiary.

Source- Table 14 12 16
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TransCon PTH Placebo
(N=61) ™=21)
Number of Subjects Meefing the Primary Endpoint 48 1
Criteria at Week 26 (Responders)
Proportion (95% C1) 78.7(663.881) | 48(01,238)
Hypothesis Test: P-value (TransCon PTH vs Placebo)* <0.0001
Number of Subjects Meefing Each Component:
Albumin-adjusted sCa within the normal range® 49 10
Independence from active vitamin D¢ 60 5
Independence from therapeutic doses of calcium?® 57 1
No increase in prescribed study drug® 57 12

Abbreviations: CI- confidence interval: ITT: intent to treat, PRN: pro fe nata: sCa’ serum calcium;

TransCon PTH: palopegteriparatide.

* The Cochran-Mantel-Haenszel test controlling for etiology of hypoparathyroidism (post-surgical vs other) was
‘used to compare the 0dds of meeting the primary endpoint in TransCon PTH group to the odds in the placebo
group.

 The normal range for albumin-adjusted sCa was 8.3 to 10.6 mg/dL (2.07 to 2.64 mmol/L)

© Independence from active vitamin D within 4 weeks prior to Week 26 visit (ie., all daily standing dose of active
vitamin D equal to zero AND use of PRN (as needed/rescue) <7 days during the 4 weeks).

¢ Independence from therapeutic doses of calcium within 4 weeks prior to Week 26 visit (i.e., average daily

standing dose of elemental calcium <600 mg AND use of PRN doses on <7 days during the 4 weeks)

® No increase in prescribed study drug within 4 weeks prior to Week 26 visit

Source- Table 142 11
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TransCon PTH Placebo
(v=61) o=21)
Number of Subjects Meeting the Primary Endpoint Criteria at 54 1
‘Week 26 (Responders)
Proportion (95% CI) 88.5(77.8,95.3) 48(01,238)
‘Hypothesis Test: P-value (TransCon PTH vs Placebo)* <0.0001
Number of Subjects Meeting Each Component:
Albumin-adjusted sCa within 7.5-10.6 mg/dL. 58 16
Independence from active vitamin D® 60 &
Independence from therapeutic doses of calcium® 57 i
No increase in prescribed study drug? 57 12

Abbreviations: CI: confidence interval; ITT- intent to treat; PRN: pro re nata; sCa: serum calcium;

TrznsCon PTH: palopegteriparatide.
* The Cochran-Mantel-Hacnszel test controlling for etiology of hypoparathyroidism (post-surgical vs other) was
used to compare the odds of meeting the primary endpoint in TransCon PTH group to the odds in the placebo
group.

® Independence from active vitamin D within 4 weeks prior to Week 26 visit (ic., all daily standing dose of active
vitamin D equal to zero AND use of PRN (as needed/sescuc) <7 days during the 4 weeks).

¢ Independence from therapentic doses of calcium within 4 weeks prior to Week 26 visit (ic., average daily

standing dose of elemental calcium <600 mg AND use of PRN doses on <7 days during the 4 weeks).

4 No increase in prescribed study drug within 4 weeks prior fo Week 26 visit.

Source- Table 14 300 7
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LS mean Change
Observed | Observed | Observed | from Baseline®
Domain Valueat | Valueat | Valueat (95% CT)
Instrument Score/Score | Baseline | Week10 | Week20 | Week26 at Week 26
HPES - Symptoms | Physical 41.39 2221 21.61 21.65 -21.01
(-25.41, -16.60)
HPES - Symptoms | Coganitive 39.34 25.09 2222 18.05 -20.49
(:25.67.-15.31)
HPES - Impact Physical 35.90 19.46 1759 1729 -18.29
Functioning (-23.59, -12.99)
HPES - Impact Daily Life 3128 16.89 1441 1391 -17.65
(-22.39, -12.91)
SF-36 Physical 46.31 49.32 50.74 51.58 529
Functioning (3.47,7.10)

Abbreviations: ANCOVA: analysis of covariance; CI: confidence interval; ITT: intent to treat; LS: least square.

* The ANCOVA model with unequal variance included the change from baseline as the response variable,
treatment and etiology of hypoparathyroidism as fixed effects and baseline value of the parameter as a covariate
based on observed cases in non-imputed dataset (i.e., subjects with both baseline and the corresponding visit
values available).

Note that a decrease in HPES scores denotes an improvement in HRQoL. Similarly, an increase in SF-36 score

denotes an improvement in HRQOL.

Source: Table 14.2.2.1. Table 14.2.

"able 14.2.2.35
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Palopegteriparatide Placebo
(@N=60/61)° (@N=19/21°
CFBto CFBto
Week 26, Week26, | LS Mean
Baseline | Week26 | LSMean | Baseline | Week26 | LSMean | Difference
Mean (SD) | Mean (SD) | (SEP | Mean (SD) | Mean(SD) |  (SEY* GB) | palue
Supplemental | 0.992 0.000 0,903 0974 0,618 0373 0620 | <0.0001
activevitmin | (0.7436) ©0) ©05%9) | (0649) | ©7330) | ©0915) | (©0917)
D dose (ng)
Supplemental | 173717 | 27417 76 | 208047 | 184730 | 32437 | 10130 | 0.0003
clcimdose | (07.481) | (1371756) | (18227) | (1448618) | (1325823) | (359.490) | (359.401)
(g)
Daily pill 6.60 045 561 629 542 054 508 | <0.0001
busden Q109 | e | ©289) | @) | G20 | OB ©.135)
(aumber of
conventional
therapy pills)

Abbreviations: LS = Least squares; I1T = intent {0 treat, SE = Standard Eror.
* The ANCOVA model with unequal vasiance includes the change ffom baseline s the response variable, treatment and.

etiology of hypoparathyroidism as fixed effects and baseline value of the parameter as a covariate.
* N is the number of subjects in ITT population; n is the mumber of subjects with data at both baseline and Week 26
Change from baseline is calculated for subjects with data at both baseline and Week 26
Source: TCP-304 CSR. Table 14.2.3.2 1. Table 14.2.3.3.1. Table 1423 4.1
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Calcium Corrected for Albumin (mg/dL)
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Abbreviations: ITT: intent to treat; SE: standard error: TransCon PTH: palopegteriparatide.
Source: Figure 14.2.3.8.2
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Screened Subjects (N =104)

Randomized (n = 59)

Excluded

« Did not meet eligibility criteria (n = 45)
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Palopegteriparatide (i

g day (n
+ 18 g /day (n
day (n

“20pg

[

Placebo (n =
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Albumin-
Adjusted

or Tonized
sCa

<LLN

Symptoms

No Symptoms

Dose Adjustment

Increase TransCon PTH by 3 g

Symptoms|

Increase TransCon PTH by 3 g

WAL

‘Hypocalcemic
Symptoms

Increase TransCon PTH by 3 g

No Symptoms

iscontinue active vitamin D and increase TransCon PTH.

On active vitamin
doseby 3 pg

Off active vitamin
Off calcium or on calcium <500 mg/day: no change

On caleium >500 mg/day but <2000 mg/day: decrease calcinm to
<500 mg/day and increase TransCon PTH by 3 g

On caleium >2000 mg/day: decrease calcium by 21500 mg/day and
increase TransCon PTH by 3 g

Hypercalcemic
Symptoms.

discontinue active vitamin D

On active vitamin
Off active vitamin D:
Off calcium or on calcium <500 mg/day: skip TransCon PTH for at least
1 day and decrease TransCon PTH by 3 jig upon restarting
On caleium >500 mg/day but <2000 mg/day: decrease caleium to
<500 mg/day and skip TransCon PTH for at least 1 day (do not change
TransCon PTH dose upon restarting)
On calcium >2000 mg/day: decrease calcium by 21500 me/day and skip
TransCon PTH for at least 1 day (do ot change TransCon PTH dose upon
restarting)

SULN

No Symptoms

On active vitamin D: discontinue active vitamin D and skip TransCon PTH for
1 day (do not change TransCon PTH dose upon restarting)
Off active vitamin D:
Off calcium or on caleium <500 mg/day: skip TransCon PTH for 1 day
and decrease TransCon PTH by 3 g upon restarting
On caleium >500 mg/day but <2000 mg/day: decrease calcium to
<500 mg/day and skip TransCon PTH for 1 day (do not change TransCon
'PTH dose upon restarting)
On caleium >2000 mg/day: decrease calcivm by 21500 me/day and skip
TransCon PTH for 1 day (do ot change TransCon PTH dose upon
restarting)

Symptoms.

On active vitamin D: discontinue active vitamin D and skip TransCon PTH
dose for at least 1 day (do not change TransCon PTH dose upon restarting)
Off active vitamin D:

Off calcium or on calcium <500 mg/day: skip TransCon PTH dose for at

feast 1 day and decrease TransCon PTH by 3 ug upon restarting
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Albumin-
Adjusted

or Tonized
sCa ymptoms | Dose Adjustment
On calcium >500 mg/day but 2000 mg/day: decrease calcium to
<500 mg/day and skip TransCon PTH for at least 1 day (do not change
TransCon PTH dose upon restarting)
On calcium >2000 mg/day: decrease calcivm by 21500 mg/day and skip
TransCon PTH for at least 1 day (do not change TransCon PTH dose upon.
restarting)
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TransCon PTH

PTH PTH PTH AIPTH
15pg/day | 18pgday | 21pg/day | Subjects | Placebo®
=14 =15 =15 N=44) =15
Number of Subjects Meeting the 7 6 9 2 4
‘Primary Endpoint (Responders)
‘Proportion (95% CIT) 500 40.0 60.0 500 267
(23.0,77.0) | (163,67.7) | (323,83.7) | (346,654) | (78,55.1)
‘Hypothesis Test: P-value (Treatment |  0.2635 0.6999 0.1394 0.1419
s Pooled Placebo)®
Number of Subjects Meeting Each Component
Serum calcium within the normal 12 12 14 38 14
range®
Spot AM FECa within normal range 10 8 9 27 7
(<=2 %) or a reduction by at least
50% from baseline
Not taking active vitamin D 14 14 15 43 6
supplements
‘Taking <1000 mg/day of calcium 13 13 15 41 8

Source- DB Table 142 1 1
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OLE: All TransCon PTH

supplements

Week 26 Week 58 ‘Week 84 Week 110

(N=59) (N=59) (N=59) (N=59)
Number of Subjects Who Have Data 56 58 58 54
(All Criteria)
Number of Subjects Meeting the 48 37 39 35
Endpoint Criteria
Proportion (95% CI)* 86% 64% 67% 64.8%

(73.8%, 93.6%) | (50.1,76.0) | (53.7%, 79.0%) | (50.6%, 77.3%)

Number (%) of Subjects Meeting Each Component
Serum calcium within the normal range® 51091) 39 (67) 41 (71) 37 (69)
Not taking active vitamin D supplements 56 (100) 58 (100) 58 (100) 54 (100)
Taking <600 mg/day of calcium 52(93) 53 (91) 54 (93) 51(94)

Abbreviations: CI = confidence interval; mg = milligram
Note: All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period

and/or during the Open-label Extension.

*Percentages are based on the number of subjects who have data on all criteria at each Week.
2 The normal range for albumin-adjusted serum calcium is 8.3 to 10.6 mg/dL (2.07 to 2.64 mmol/L).
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Weel 4 Blinded OLE: All TransCon PTH
Period (N=59)
TransCon | Placebo | Week26 | Week 58 | Week 84
PTH N=15) (N=59) (N=59) (N=59)

N=44)
fumber of Subjects Who Have Data (All Criteria) | n=44 [ n=15 | n=56 n=58 | n=58
fumber of Subjects Meeting the Endpoint Criteria | 34 3 51 51 54
[Proportion (95% CI)* 773% | 20% 911% 879% | 93.1%

(62.2. 88.5)|(4.3, 48.1)| (80.4,97.0) |(76.7, 95.0)| (83.3.98.1)
[Number (%) of Subjects Meeting Each Component

[Serum calcium 7.5 to 10.6 mg/dL 4001) [150100) [ 55098) | 5505 | 57(98)
ot taking active vitamin D supplements 4398) | 6(40) | 56(100) | 58(100) | 58(100)
[Taking <600 mg/day of calcium supplements 37(84) | 320) | 52(93) | 5301 | 54(93)

Source: DB Table 14.300.6, OLE Table 14.300.7, OLE Table 14.300.8, and OLE Table 14.300.9
Abbreviations: C1 = confidence interval; mg = milligram

Note: All TransCon PTH are the group of subjects who received palopegteriparatide during the Blinded Period
and/or during the Open-label Extension.
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All Palopegteriparatide
(W/N=58/59)"
Baselinp Week 84 CFB to Week 84
Mean (SD) Mean (SD) Mean (SE)
Supplemental active vitamin D dose (ug) 58/59 58/59 58/59
1.116 (0.9047) 0.000 (0.0) -1.116 (0.1188)
Supplemental calcium dose (mg) 58/59 58/59 58/59
20943 (1361.9) 412.1 (1714.24) -16823 (226.37)
Daily pill burden (aumber of 57/59 57/59 57159
conventional therapy pills) 855 (3.642) 1.4 (4.598) -7.11 (0.569)

Abbreviations: CFB = change from baseline; SD = Standard Deviation; SE = Standard Error.

At each post-baseline visit, only dafa from subjects with both baseline and the corresponding visit values available
are used to compute the stafistical summaries.

* Consists of pooled dosage placebo groups.

Source- TCP-201 CSR. OLE Table 14.2.3.1.1. OLE Table 14.23.2.1. OLE Table 14.2.33.1
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Calcium Comrected for Albumin (mg/dL)
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Visit (Week) N Mean (SD) / (Range) ng PTH(1-34)*>
Palopegteriparatide Subjects (Blinded Period)
(N=44)
3 (Week 4) 24144 17.9 246)/ (12-21)
Palopegteriparatide Subjects (OLE)
N=59)

4 (Week 6) 57159 17.7 (3.02)/ (12-24)

5 (Week 8) 58/59 17.8 (3.64) (927)
6 (Week 10) 57159 17.6 (422)/ (627)
7 (Week 12) 58/59 17.7 (458) (627)
8 (Week 14) 58/59 17.7 (4.84) (6-30)
9 (Week 18) 58/59 17.9 (4.90) (6-30)
10 (Week 22) 58/59 18.2 (4.88)/ (6-30)
11 (Week 26) 58/59 18.3 (4.97)/ (6-30)
12 (Week 34) 58/59 18.4 (5.09) (6-30)
13 (Week 42) 58/59 18.7 (537 (633)
14 (Week 50) 58/59 19.0 (5.5 (9-33)
15 (Week 58) 58/59 19.6 (6.16)/ (9-39)
16 (Week 84) 58/59 229 (9.47)/ (9-54)
17 (Week 110) 57159 252 (11.06)/ (9-60)

Source: TCP-201 120-Day Safety Table 14.1.3.3.

= not applicable; TransCon PTH = palopegteriparatide, OLE = open-label extension, SD = standard deviation

Palopegteriparatide dose is expressed as ug PTH(1-34)

Note: Original SCS data cutoff dates for TCP-201: 24 September 2021 (Week 84); 120-day safety update data cutoff
date for TCP-201: 01 June 2022 (Week 110).

* Palopegteriparatide dose by visit in the TCP-201 trial is summarized from Week 4 which was the start of the OLE
‘period and included placebo subjects being fitrated to optimal dose.

® The maximum permitted palopegteriparatide dose in TCP-201 was 30 pg/day, until TCP-201 Protocol
Amendment 3 permitted an increase o a maximum of 60 pg/day. Protocol Amendment 3 was approved on
10 March 2021, and implemented within a year across various sites. This protocol change is reflected in higher
‘mean/median doses after its implementation.





image48.png
Trial TCP-304
Double Blind Period: Weeks 0 to 26

“Trial TCP-201
Double-blind Period: Weeks 0t0 4

OLE Period: Weeks 26 1o 52 OLE Perlod: Weeks 410 110

‘TransCon PTH/TransCon Group| | Placebo/TransCon PTH Group, ‘TransCon PTH/TransCon Group| | Placebo/TransCon PTH Group
Subjects received Subjects received Subjects received Subjects received
palopegteriparatide palopegteriparatide during palopegteriparatide starting with palopegteriparatide during

starting with the Blinded Period OLE Period only. the Blinded Period OLE Period only

(n=61) (N=19) (N=14) (N=15)

All TransCon PTH Group Al TransCon PTH Group®
Allsubjects who received palopegteriparatide Allsubjects who received palopegteriparatide
atany point during the study at any point during the study
(N=80) (N=59)

Sources: TCP-304 120-Day Safety Table 14.1.1.1 and Table 14.1.3.2; TCP-201 120-Day Safety Table 14.1.1.1
Abbreviations: OLE = open-label extension; TransCon PTH = palopegteriparatide

Note: the TransCon PTH Period for TCP-304 and TCP-201 was defined as the period of cumulative exposure to
palopegteriparatide. All subjects included in the TransCon PTH Period of either trial received at least 1 dose of
palopegteriparatide.

Note: Blinded Treatment Period TEAES are defined as TEAES occurring prior to the first dose of open-label
palopegteriparatide. TransCon PTH Period TEAEs are defined as TEAES occurring after the first dose of
palopesteriparatide. TEAEs discussed in the report are TransCon PTH Period TEAEs unless otherwise indicated.
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TransCon PTH

TCP-304 TCP-201 Period
TransCon PTH
Blinded Period Blinded Period Period
(Weeks 1-26) (Weeks 1-4) (Weeks 1-84)
TransCon ANPTH All TransCon
Variable PTH Placebo Subjects | Placebo® PTH All TransCon PTH
Statistic o=61) 21) (=44 &=59) o¥=139)
Total Actual Palopegteriparatide Dosage (ng) *
Mean 3660.1 156°¢ 4921 0.0 121183 7099.5
SD. SE 93380, | 71361557 | 76161148 | 0.00,0.00 | 39445351353 | 5226.78,44333
119.56
Median 37950 0.0 4860 0.0 118440 5166.0
‘Minimum, Maximum 1743, 6201 0,327 336,648 0.0 270, 23865 18, 23865
Compliance (% )"
Mean 964 93.6 982 99.5 998 97361
SD, SE 405,052 | 892,195 | 685103 | 128033 0.46,0.06 6.9589, 0.5902
Median 9738 972 1000 100.0 100.0 99.585
‘Minimum, Maximum 0. 100 59,100 59,100 96,100 97,100 29.27.100.00
Compliance- n (%)
<80 1(16) 1438) 2(45) ) ] 2(14)
>80 to <90 4(66) 2095) 0 ) ] 6(43)
>90 56 (91.8) 18(857) | 420955 | 15(1000) 59 (100.0) 131(942)

Source: ISS Table 142.13.1, TCP-304 CSR, Table 52 and Table 15, TCP-201 CSR_ Table 43 and Table #4

Abbreviations: M:

TransCon PTH  palopegteriparatide. Palopegteriparatide dose was expressed as g of PTH(1-34)

* Consists of pooled placebo group

= maximunr: Min = minimun; o, N = number of subjects; SD = standard deviation: SE = Standard Error

® For the Blinded Period, duration of exposure is calculated as the Iast dose date of blinded study drug — first dose date of blinded study drug + 1 day. For the TransCon PTH
Period, duration of exposure is calculated as the last dose date of palopegteriparatide  first dose date of palopegteriparatide + 1 day.
¢ For the Blinded Period, total number of actual study drug doses is the number of blinded study drug doses. For the TransCon PTH Period, total number of actual study drug

doses is the number of palopegteriparatide doses

4 Average actual daily dose is calculated as: Total actual dosage/ Duration of exposure.
* Total actual dosage (ug) is calculated as the sum of all daily palopegteriparatide doses
* Study drug compliance is calculated as: Total mumber of actual dosestotal number of planned doses x 100.
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TransCon PTH

TCP-304 TCP-201 Period
TransCon PTH
Blinded Period Blinded Period Period
(Weeks 1-26) (Weeks 1-4) (Weeks 1-84)
TransCon AUPTH Al TransCon
Variable PTH Placebo Subjects | Placeho® PTH All TransCon PTH
Statistic =61) =21) =44) =15 =59) =139
Duration of Study Drug Exposure/
‘Planned Number of Doses (days) ®
Mean 1820 1694 217 281 6152 3587
SD, SE 1078,138 | 4237,925 | 168,025 | [128,033 8683, 11.30 236.73,20.08
Median 1820 1820 280 280 619.0 2410
Minimum, Maximum 109,213 26,196 25.36 25,30 18,711 1,711
‘Total Number of Actual Study Drug Doses ©
Mean 1754 1589 273 279 6140 3545
SD, SE 1266162 | 4323,943 | 269,041 | 139,036 8674, 11.29 238.89, 2026
Median 178.0 1760 280 280 617.0 2380
Minimum, Maximum 104, 205 24,188 16,36 25,30 18,711 1,711
Average Actual Daily Palopegteriparatide
Dose (ug)*
Mean 20123 0086 17.738 0.000 19.583 19.928
SD, SE 50128, 03921, 24783, 00000, 5.5081,0.7171 5.2773,0.4476
06418 0.0856 03736 00000
Median 20.867 0.000 18.000 0.000 19.102 19.939
Minimum, Maximum 9.68,34.07 | 0.00.180 | 12.44,21.00 | 0.00,0.00 8.53,35.67 5.27,38.00
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