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Background

MPS Vi

MPS VIl is a rare autosomal recessive inherited lysosomal storage disorder caused by a deficiency of the lysosomal
enzyme N acetylgalactosamine-4-sulfatase (arylsulfatase B, ASB), leading to accumulation of glycosaminoglycans
(GAGS) in the lysosomes and physical manifestations including inflammation, musculoskeletal pain and progressive
arthropathy. MPS VI is predominantly characterised by somatic features (organomegaly, cardio-pulmonary
abnormalities, middle ear disease, deafness, visual impairment, upper airways obstruction), and severe bone
dysplasia.

Brazil has one of the highest number of cases of MPS VI worldwide, second only to Saudi Arabia.! It is currently
estimated that of a total of 1,472 patients were diagnosed with MPS (any type) in Brazil between 1982 and 2016, of
which 326 (22.1%) are MPS VI patients, the second commonest type of MPS in Brazil.?

Etiology of MPS-VI
Mutations in the ARSB gene result in MPS-VI phenotype

PPS in MPS VI

Pentosan polysulfate sodium (PPS), a semisynthetic polysaccharide that resembles glycosaminoglycans, has
been shown to improve pain and function in patients with MPS |, MPS 1l and MPS VI.

Preclinical and clinical evidence suggests that PPS may treat the pain and arthropathy in MPS patients, filling a
significant unmet medical need for a safe and effective therapy in MPS V1.22 22 Human studies have investigated
doses ranging from 0.5mg/kg-2mg/kg subcutaneous (SC) PPS in MPS ¥ MPS VI?°, and MPS II?}, and indicated
that PPS is well-tolerated, with indication of efficacy supporting those seen in preclinical studies, including
reduction in urinary GAG levels, reduction in pain, inflammatory biomarker and cytokine levels, and improvement
in joint mobility.

PPS is being developed as an adjunctive therapy and presents the first drug therapy with the potential to
specifically target pain, musculoskeletal and functional symptoms in patients with MPS VI.

PPS Mechanisms of Action in MPS-VI

Study description

Design

Patients are randomized to receive blinded subcutaneous investigational product injection, PPS or placebo
(2:1ratio), weekly for 24 weeks, with follow up 1 week after the last injection.

Cohort 1: PPS 1.5 or 1 mg/kg (based on age) (n=8), weekly SC injections
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Cohort 2: Placebo, weekly SC injections
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Key Eligibility Criteria

« Subjects = 5 years of age
» Confirmed diagnosis MPS type VI

* On ERT for 21 year, at stable dose for 3 months
prior to baseline

e Pain score of a minimum of 3 and a maximum
of 9

« Able to walk 30 meters

*« BMWT <70% predicted of normative mean
value for age

* Impairment of ROM in at least one shoulder
» Subject or parent/legally acceptable

History of increased bleeding tendency
History of heparin induced thrombocytopenia

History of significant hypersensitivity to PPS or
drugs of a similar chemical or pharmacological
class

Current treatment with anticoagulants or
antiplatelet drugs, excluding aspirin <100 mg/day

Absence of limitation in upper extremity fine
motor skills and shoulder joint ROM limitations

Subject taking opioids
Currently active or recent history of gastric or
duodenal ulcer, or suspicion of gastrointestinal

administration of any experimental product
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musculoskeletal pain, inflammation and arthropathy, limiting their quality of life.3-1317

2/6MWT=2 and 6 minute walk test; FVC=forced vital capacity; FEV1= forced expiratory volume in one second; FPS-R=Faces
pain scale —revised; VAS=Visual analogue scale; PROMIS= Patient-Reported Outcomes Measurement Information System;
PedsQL=Pediatric quality of life; SF-36=36-ltem short form survey; CHAQ=Childhood health assessment questionnaire;
HAQ=Health assessment questionnaire; PGIC=Patient global impression of change; QOL=Quality of life; ADL=Activities of
daily living

Current therapies Limitations of current therapies

PPS=Pentosan Polysulfate Sodium, TNF-a=Tumour Necrosis Factor-a, IL-1p=Interleukin-1f, MIP-1la=Macrophage Inflammatory
Protein-1a, NGF=Nerve Growth Factor, ADAMTS-5= A Disintegrin and Metalloproteinase with Thrombospondin Motifs-5,
TGF-p=Transforming Growth Factor-f3, NF-KB=Nuclear Factor kappa-B, RANKL=Receptor Activator of Nuclear Factor kappa-B Ligand,
TIMP-3=Tissue Inhibitor of Metalloproteinases-3, ECM=Extracellular Matrix, GAGs=Glycosaminoglycans
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* Invasive
» Limited published evidence of effect
» Potential for adverse effects with long term use

Surgery

Physical therapy

Hydrotherapy

Splints

Analgesics - opioid and non-opioid

3MSCT=3 minute stair climb test!?

2. Federhen A, et al. Am J Med Genet A. 2020;182:469-483.
3. Berger K, et al. J Inherit Metab Dis. 2013;36:201-210.

4. Hack HA, et al. Anaesth Intensive Care. 2016;44:660—668.
5. Mitchell J, et al. Eur J Intern Med. 2016;34:2-10.

6. Brands MMG, et al. J Inherit Metab Dis. 2015;38:323-331.
7. Hendriksz CJ, et al. Orphanet J Rare Dis. 2016;11:119.

8. Giugliani R, et al. Am J Med Genet A. 2014;164:1953-1964.

9. Mucci JM, Rozenfeld P. J Immunol Res. 2015;2015:6.

10. Crivaro AN, et al. PLoS ONE. 2019;14:0217780.

11. Lachmann RH. J Inherit Metab Dis. 2020;43(1):125-132.
12. Brands MMMG, et al. Mol Genet Metab. 2013;109:70-76.
13. Harmatz P, et al. J Pediatr. 2006;148:533-539.

146-152.

17. Valayannopoulos V, et al. Orphanet J Rare Dis. 2010;5:20.

18. Drago B, et al. ICIEM 2021 14th International Congress of
Inborn Errors of Metabolism. 2021. Available from: https://
iciem2021-c10000.epresenter.com.au/poster/109832.

19. Hennermann JB, et al. J Inherit Metab Dis. 2016;39:
831-837.

20. Furujo M, et al. Mol Genet Metab. 2019;126:S56-S57.

21. Orii K, et al. Diagnostics. 2019;9:226.

22. Frohbergh M, et al. PLoS ONE. 2014;9:e100882.

23. Simonaro CM, et al. PLoS ONE. 2016;11:e0153136.

24 Sunaga T, et al. J Vet Med Sci. 2012;74:707-711.

Ltd. MI, RKand SC are employees of Paradigm
Biopharmaceuticals Pty Ltd.

27. Troeberg L, et al. Biochim Biophys Acta. 2012;1824(1):
133-145.
28. Troeberg L, et al. Biochem J. 2012;443(1):307-315.

1. HCPA -Hospital de Clinicas de Porto Alegre and UFRGS — Federal
University of Rio Grande do Sul, Porto Alegre - RS, Brazil

2. Federal University of Campina Grande, Campina Grande, PB, Brazil

Funding

PARA_MPSVI_001 is funded by Paradigm Biopharmaceuticals
Ltd. Paradigm Biopharmaceuticals Ltd is developing PPS for
the treatment of complications of mucopolysaccharidosis
including pain and function. The author(s) confirm(s)
independence from the Sponsor; the content of this

Acknowledgements

The authors acknowledge and thank clinical trial patients

and staff for their time and contribution to MPS VI research.
The authors acknowledge Maria Fuller, PhD, FFSc (Clinical
Scientist, Genetics and Molecular Pathology, SA Pathology,

Adelaide.)

presentation has not been influenced by the Sponsor.

Contact info@paradigmbiopharma.com



mailto:info%40paradigmbiopharma.com?subject=

