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Emerging therapies for the
treatment of rare pediatric bone

disorders

Kathryn M. Thrailkill*, Evangelia Kalaitzoglou and
John L. Fowlkes

Front Pediatr. 2022 Oct | |;10:1012816.
doi: 10.3389/fped.2022.101281 6.
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Eykekpluéveg Bepameies yia 5 LovoyoviSLoka Voo uoto

ASFOTASE ALFA

Yrmodwodataoia
MetaAlaén os ALPL

‘Evlupo tissue non-specific alkaline
phosphatase (TNSALP) kataAuvet tnv
armodopnon tou upodpwodopiLkov
(PPi) oe avopyavo dwaodopo (Pi)
Tmou ouvdeetal pe Ca, oxnuatilel
vdpovartatitn L empuetdA\won
O0TWV.

asfotasealfa
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BUROSUMAB

* Quloouvdetn uTTOGWODATOLULKNA
paxitida (XLH)

* MetaAlaén os PHEX

* MoVOKAWVLKO avTtiowpa TTou

avaoteAeL tn dpaon tou FGF23
ota veppad =2 avénon
emavappodpnonc Pi ota vedppa kot
OTO EVTEPO

Intestinal
Epithelial Cell

VOSORITIDE

* AxovépoTAacia
* MetaA\aén os FGFR3

* Avdaioyo C-vatploupntikou
memrtdiov (CNP). Zuvdeetal pe
urmodoxea CNP (NRP2)
avaoteAlovtag to onpa tou FGFR3
= TTOAAQTTAQLGLACLOC KOl
Sladoportoinon xovépoKUTTAPWY

Increases: Vosoritide
* Proliferation "GQEHPNARKYKGANKKGL

SKGCFGLKLDRIGSMSGLGC
* Differentiation

*  Matrix
production

Chondrocyte
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KAINIKOI YNOTYNOI

3.

Nepyevvnuikn Oavatndopoc: 100%

Bavatog evbountpiwg r og yévvnon,
cofapn UTTOUETAAAWGCN 00TWYV,
UTTOTTAQLOTLKOL TTVEUHOVEG, cofapn
avarv.SuoxepELa

Mepyevvniikn kKaAonOng: avayvwpLon
o€ TIipoyevvntiko US, dtwxn
ETMUETAAAWON 00TWV, Ppaxéa akpa,
BeAtiwon petd tn yévvnon

Bpedikn: Stayvwon <6 pnvwv.
YropetaAAwon ootwy, paxitida,
uTTotovia, putkn aduvoplia,
uTTepaoBeotiapia, veppaoBEotwon,
KPOVLOOUUVOOTWOT, EMAnYia
g€apTwpevn aro B6

Noudikn: Stayvwon >6 pnvwv. T
cofapn. ZKeEAeTLKA AAyn, paxitida,
KaTaypata, puki aduvapia, xapnAo
avaoTnua, TTpowpn armwAsla Sovilwy

5.

EMNIMNTOQ2H
EvnAikwv: Stayvwon > 18 stwv. e Eupwrn: 1:300.000
Ooteopalakia, uttotporTialovta
KOLTALY LOLTQL, LUOCKEAETIKAL GAYN, « N.Apuepwn: 1:100.000

apBportabeLa, xyovbpaoBEotwon

Obovro-umopwodatacio: Lovo

TTpowpnN artwAeLla Sovtiwv

EPTAZ2THPIAKA

XaunAn ALP

Auvénuevn PEA olUpwv

Auénuevo PLP (B6) mAdacpatog
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Monitoring guidance for patients with hypophosphatasia treated with @Cmmm
asfotase alfa

Priya S. Kishnani®*', Eric T. Rush”’', Paul Arundel®, Nick Bishop®, Kathryn Dahir®,
William Fraser, Paul Harmatz®, Agnés Linglart", Craig F. Munns*, Mark E. Nunes",
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dvAoovvdetn vtopwo@atatpkn payitida (XLH)

KAINIKH EIKONA EMNINTQSH AKTINOAOTIKA
4-5:100.000 * Ewkova payitdag os yovara-

, 1 [o]8
| Payitda 20% de novo FOPTOnS
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3. Badlopa diknv TTATTLOG
4. Xaunho avaotnpa EPFASTHPIAKA
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duooroyikn 1,25 Vitamin D
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Clinical practice guidelines for paediatric X-linked
hypophosphataemia in the era of burosumab
Jessica L Sandy,' Peter J Simm ©© **% Andrew Biggin," Christine P Rodda,*° Christie-Lee Wall,’

Aris Siafarikas ©*7*? and Craig F Munns'®"

'Institute of Endocrinology and Diabetes, Children’s Hospital at Westmead, Discipline of Child and Adolescent Health, University of Sydney, Sydney, New
South Wales, “Department of Endocrinology and Diabetes, Royal Children’s Hospital, *Centre for Hormone Research, Murdoch Children’s Research
Institute, “Department of Paediatrics, University of Melbourne, SAustralian Institute for Musculoskeletal Research, Melbourne, Victoria, ‘Department of
Endocrinology and Diabetes, Perth Children’s Hospital, ®Division of Paediatrics, Medical School and Telethon Kids Institute, University of Western Australia,
Perth, °Institute for Health Research, University of Notre Dame, Fremantle, Western Australia, '°Child Health Research Centre, Faculty of Medicine, The
University of Queensland and ''Department of Endocrinology and Diabetes, Queensland Children’s Hospital, Brisbane, Queensland, Australia

Journal of Paediatrics and Child Health 58 (2022) 762-768




Recommended Schedule of assessments in children with XI1.H on Burosumab

Table 4 Recommended schedule of assessments in children with XLH treated with Burosumab

Initial 12 weeks 3 monthly follow-up

Day of first W
Stage Screening injection w8 12 M6 M9 M12 M15  M18  M21 M24

Written consent
Auxology

DXA/pQCT (if available)
Renal USS

Dental review

AP X-ray knees and wrist
Serum calcium, P04, Mg, ALP,
albumin,
UEC
PTH
25 0H Vit D
1,25 dihydrox Vit D
Urine Ca:Cr ratio
Pregnancy testt
6MWT X X

T After 24 months remain on 3 monthly follow up protocol. * Post-menarchial females. PO4 and ALP levels need to considered alongside appropriate
age and gender matched reference ranges. 6MWT, 6 min walk test; ALP, alkaline phosphatase; AP, anterior—posterior; DXA, dual-energy X-ray
absorptiometry; Mg, magnesium; P04, phosphate; pQCT, peripheral quantitative computed tomography; PTH, parathyroid hormone; UEC, urea and
electrolytes.

Journal of Paediatrics and Child Health 58 (2022) 762-768



Guide to dose adjustments

* Patient with confirmed XLH (based on clinical features and biochemistry, and family history or confirmed genetic mutation)
* Phosphate below lower limit of normal range for age (NR)
= Off conventional therapy (phosphate and calcitriol) for at least 1 week

:

Commence Burosumab 0.8 mg/kg (to nearest 10 mg) subcut every 2 weeks

'

Monitoring of serum PO4 (4 weekly for 3 months then 3-monthly)

[

2 consecutive PO4 below NR

4 weeks apart

¥

v

PO4 normal range

Increase dose (as below)

k4

|
h 4

PO4 > NR

¥

(Starting Dose [First Dose

Body Weight (kg) (me) Increase (me)

Second Dose
Increase (mg)

Continue current dose

10 - 14 10 15

20

15— 18 10 20

30

19 —131 20 30

40

32 — 43 30 40

60

44 — 56 40 60

B0

57 — 68 a0 70

20

69 — BO 60 90

190

81 —93 70 S0

o0

94 — 105 80 30

20

106 and greater |90 90

90

*Do not adjust more frequently than 4 weekly

*  Withhold dose
* Measure PO4 four weeks later
* Once PO4 < NR, recommence at reduced
dose (as below)

Previous Dose (mg) Re-Initiation Dose (mg)

10 5

15-30 10

40-50 20

60-70 30

80 40

Do not adjust more frequently than 4 weekly
If PO4 is still below reference range 4 weeks after dose change, can
restart at 0.8 mg/kg every 2 weeks

Journal of Paediatrics and Child Health 58 (2022) 762768




AxovépomAacia

KAINIKH EIKONA

. AcUPHETPO XOUNAO avaoTnua.

Avbpec |130gk, yuvaikeg 125ek
. PWopelikn Bpaxuvon akpwv

. Mpogxov pETWTTO, KABIINTN
Baong pwog, trident daxtula
. Owpakooduikn KUPwonN
(BpEdn) petd Aopdwon

. Yriotovia Bpedwv

6. YmepeuAvylola apBpwoewv,

aAAd Suokapia aykwvwy
. 2TEVWOoN WLokoU TPAUOTOC

. ATIVOLEG (KEVTPLKEG-
TTEPLDPEPLKEG)

. ZUXVEGC WTITLOEC, LELWHEVN
aKON

EMNINTQXH
|:15-30.000
80-90% de novo

AOLUTA: LE ALUTOOWLLKO ETTIKPOALTH
TPOTIO

AKTINOAQOTIKA

gupuC BOAOC Kal pkpn Baon
Kpaviou

OTEVWON WLOKOU TPAMATOG,

LELWON ATTOOTAONG
LECOOTTIOVOUALKWYV aTTopUCEWV
(interpedicular distance)

Aekavn TUTTOU TToTNPLOU
COUTTAVLAG, ETTUTESWON
Aayoviwv artopUCEWV, OTEVEC
LEPOLOXLOKEG EYKOTTEC

akpa: pllopeAkn Bpaxuvon,
uetaduolakn dtevpuvon,
trident fingers, (00 pNKOG
SaKTUAWV



W) Check for updates

'International Consensus Statement
on the diagnosis, multidisciplinary
management and lifelong care of

individuals with achondroplasia

Ravi Savarirayands ' =, Penny reland-, Melita Irving®, Dominic Thompson©, Ines Alves
Wagner A. R. Baratela®, James Betts”, Michael B. Bober®, Silvio Boero®, Jenna Briddell
Jeffrey Campbells, Philippe M. Campeauws ', Patricia Carf-lnnig'™, Moira 5. Cheung(572,
Martyn Cobourne’?, Valérie Cormier-Daire’?, Muriel Deladure-Molla'®, Mariana del Pino
Heather Eiphick’=, Virginia Fanogs's, Brigitte Fauroux's, Jonathan Gibbinss, Mari L. Groves'®,
Lars Hagends(o'", Therese Hannon'®, Julie Hoover-Fong(>'% "%, Morrys Kaisermanmni==°,
Antonio Leiva-Gea>~', Juan Llerena??, William Mackenzie(*%, Kenneth Martin?3,

Fabio Mazzoleni?4, Sharon McDonnell’®, Maria Costanza Meazziniia?=, Josef Milerad'”,
Klaus Mohnike?®, Geert R. Mortier(-27, Amaka Offiah® 528, Keiichi Ozonoda?2,

John A. Phillips I11F°, Steven Powellia 2, Yosha Prasad=, Cathleen Raggio®', Pablo RosselliZ=,
Judith Rossiter?=3, Angelo Selicornizs, Marco Sessa’=, Mary Therouxs, Matthew Thomas's,
Laura Trespedi®®, David Tunkel'®, Colin Wallis*, Michael Wright'®, Natsuo YasuiZ" and

Svein Ofto Fredwalls8.59

5

a8
¥

14
s
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W) Check for updates

BRIEF COMMUNICATION
Safe and persistent growth-promoting effects of vosoritide

in children with achondroplasia: 2-year results from
an open-label, phase 3 extension study

Ravi Savarirayan(®' *, Louise Tofts?, Melita Irving®, William R. Wilcox®, Carlos A. Bacino®, Julie Hoover-Fong®, Rosendo Ullot Font?,
Paul Harmatz® Frank Rutsch®, Michael B. Bober'®, Lynda E. Polgreen'’, Ignacio Ginebreda'?, Klaus Mohnike'®, Joel Charrow'?,
Daniel Huems.r:hemeyer15, Keiichi Ozono'®, Yasemin Alanay”, Paul Arundel'®, Yumiko Kotani'®, Natsuo Yasui'®, Klane K. White®,
Howard M. Saal®’, Antonio Leiva-Gea®?, Felipe Luna-Gonzalez*?, Hiroshi Mochizuki®?, Donald Basel**, Dania M. Porco®, Kala Ja‘,raramﬁ,
Elena Fisheleva®, Alice Huntsman-Labed?® and Jonathan R. 5. Day*®

Genetics in Medicine (2021) 23:2443-2447;
https://doi.org/10.1038/s41436-021-01287-7




Phase 5 Extension study

12| TTadia pe axovdépotAaocia 5-18 stwv

6 UNVEC LEAETN TTApATAPNONG

52 eBdopadeg SUTANR- TudAn, placebo-controlled peAetn (EAaBav placebo ) |5ug/kg/d vosoritide)

| €106 open label peAetn emektaong, Aol oL acBeveig EAaBav vosoritide |5ug/kg/d

Savarirayan et al. Genetics in Medicine (2021) 23:2443-2447



Mean annualised growth velocity in 6-month intervals

Study 111-901 Study 111-301 Study 111-302
(Baseline Observation) {(Randomized Placebo Controlled) (Open Label Extension)
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(2021) 23:2443-2447;

Week -26 Baseline Week 26 Week 52 Week 78 Week 104

Vosoritide/Vosoritide: —@— Vosoritide (15 pg/kg)
Placebo/Vosoritide: =@ Placebo - ® = Vosoritide (15 pg/kg)

Vosoritide/Vosoritide (N): 43 60 58 58 49
Placebo/Vosoritide (N): 44 61 61 61 54

Awadopad og UYog vosoritide- placebo: 1°¢ xpovog: 1,73ek 2°¢ xpovog: |,79ek  kEpSOG o€ 2€tn: 3,52¢ek



Mean change in upper to lower body segment ratio
in 6-month intervals
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Baseline Week 26 Week 52 Week 78 Week 104
=== 0901/301 Placebo - 301/302 Vosoritide

Placebo (N): 38 38 38
15 ng/kg Vosoritide (N): 45 45 45

Savarirayan et al. Genetics in Medicine (2021) 23:2443-2447



YUUTIEPAC LATA

To vosoritide BeAtiwoe to puBuO
avénong o€ TTadLla pe axovopoTTAacia
kata 1,73 ek/etoc.

H Betkn emmidpaon oto v ocg Kal otn
Lelwon tn¢ duoavaloyiog
eéokoAouBnoe Kkal Tov 2° xpovo.

KaAd avekto, xwpic ooBapec AE.

AvolEvovTal ATTOTEAECHOTO ATTO
eMidpaon og edpnPLko puBUO avénonc
KOlL O€ ETTUTAOKEC axovdpoTTAaciog

Savarirayan et al. Genetics in Medicine (2021) 23:2443-
2447; https://doi.org/10.1038/s41436-021-01287-7



TABLE 1 Owverview of emerging therapies.

Brand name/
Manufacturer/

(FDA
approval)

Clinical
indication

Pediatric dosing and
frequency

Pediatric adverse
reactions/
Warnings/
Precautions

Drug
interaction(s)

Asfotase alfa

Burosumab-

twza

Vosoritide

STRENSIQ®/
Alexion
Pharmaceuticals,
Inc.; New Haven,
CT (2015)
CRYSVITA®/
Ultragenyx
Pharmaceuticals,
Inc.; Novato, CA
(2018)

VOXZOGO™/
BioMarin
Pharmaceuticals,
Inc.; San Rafael, CA
(2021)

Hypophosphatasia
(perinatal/
infantile-, and
childhood-onset
subtypes)

X-linked
Hypophosphatemia
(pediatric and adult,
=6 months of age)

Achondroplasia
(=5 years of age
with open

epiphyses)

2 mg/kg, 3x per week, or
1 mg/kg, 6 per week

0.8 mg/kg, rounded to nearest 10

mg; administered every 2 weeks

Weight (kg) Dose (mg)
10-11 0.24
12-16 0.28
17-21 0.32
22-32 0.4
33-43 0.5
44-59 0.6
60-89 0.7

=90 0.8

SQ!

injection

SQ

injection

5Q
injection
Once
Daily

ISRs; hypersensitivity;
lipodystrophy; ectopic
calcifications; possible

immunogenicity

ISRs; hypersensitivity;
cough; GI symptoms;
extremity
pain/myalgia/spasms;
dental disease;
hyperphosphatemia/
risk of nephrocalcinosis

ISRs; GI symptoms;
arthralgia; hypotension
(warning); ear pain;
influenza; dizziness;
fatigue; seasonal allergy;
dry skin; potential for

immunogenicity

Possible interference
with laboratory test

results

Contraindicated
with concomitant
use of phosphate or
Vitamin D analogs,
due to risk of
hyper-phosphatemia
Possible interference
with FGF-23 assays®

In vitro studies show
that vosoritide does
not inhibit or induce
Cytochrome P450
enzymes. No clinical
studies evaluating
drug interactions of
vosoritide have been

conducted




YNODQIDATAZIA

E€etaoelc yia ALP, PLP, PEA, Ca, P,
nAektpoAutec,BUN, Cr,
TPpOVOoOLVAOEG, 25 OH-vitamin D,
Ca/Cr oUpwv(oe xpovo 0, | kot
pHeta ava 3,6 nl2 pnvec.

2e dayvwon skeletal survey. Meta
meplodikad Aa kapTioU, yovatog,
Bwpaka

DXA ava 2 £t

MNoapakoAovBnon
avénonc/dlatpodnc ava 3 PAVEG
wW¢ 4 ETWV Kol LETA ava 6 PAVEC

Meplodika ektipnon armmo OT, PT,
6MWT, QOL

XLH

E€etdoelg yia P opol vnoteiag kot
TmP/GFR ot1c 2,4,8, 12 €B6

Ca, Cr, PTH,ALP. P vnoteiag, Ca/Cr
oUpwvV KaBe |-3 punvec we <5 gtwv
Kol KaBe 3-6 pnvecg yla 5-19 gtwv.
1,25-VitD/2 £tn kat 25-VitD/étog

Ao kapTToU/ yovatog 6 HAVECG LETA
TNV €vapén Kot peta ava -2 €tn

US NOK ava 1-2 €tn

PT extipnon ava €toc pe 6MWT,
timed up and go, ka. QOL

Odovtlatplkn ektipnon/é6 PAveg

Thrailkill K, et al. Front Pediatr. 2022 Oct | 1;10:1012816

[TapakoAovON oM

AXONAPOMNAAZIA

Kataypadn voug, Bapouc, NK oe
KOULTTUAEC axovdpoTTAaciac.
JWUOTOUETPLKA avA 3-6 LAVEC HE
Tpooappoyr 66on¢

MRI AM2Z- eykepalou og Slayvwon
Kol w¢ 3° €To¢ (WNG yLa OTEVWON
LVLOLKOU TPHUOTOC

NeupoAoyLkn EKTLUNON, LEAETN
UTIVOU

Taktika akooypappa, QPA

OpBortaldikn ektipnon,
duoloBeparieia



RESEARCH ARTICLE RPLUS

Burosumab and Dental Abscesses in Children

With X-Linked Hypophosphatemia

Margaux Gadion,'* Agathe Hervé,'? Julia Herrou,'~ Anya Rothenbuhler,” Violaine Smail-Faugeron,
Frédéric Courson,'~ Agnés Linglart,*” © Catherine Chaussain,'*® and Martin Biosse Duplan'*’

JBMR® Plus (WOA),Vol. 6, No. | |, November 2022, e10672.
DOI: 10.1002/jbm4.10672



Comparison of mean number ol abscesses and cellulites per month

of dental FU in patients on Burosumab vs conventional treatment

Table 1. Selected Participant Characteristics by Treatment

Variables

Sex, n (%)
Male
Female

All patients
(n=71)

30(423)
41 (57.7)

Conventional
treatment
(n=38)

16 (42.1)
22 (57.9)
292 + 3.0

Burosumab
treatment
(n=33)

14 (42.4)
19 (57.6)
8.36 £ 3.81

Comparison

between conventional

treatment and
burosumab (p)

0.98
0.00001

Age at XLH treatment onset {}feaﬁ]_, mean + 5D 545 + 434

¥LH treatment duration (months), mean + SD 705 + 492 979 + 46.9 389+ 290 0.0001
Alkaline phosphatase level (IU/L), mean + SD 3644 + 1389 385.8 + 147.7 3398 + 1257 017
Age at dental follow-up onset (years), 786 + 376 6.58 + 3.33 933 +3.72 0.004
mean + 5D
Dental follow-up duration (months), mean + 5D 41.5 + 275 5394 319 272496 0.0009
Mumber of dental abscess per month of dental 0.04 £ 0.05
follow-up (n/month), mean + 5D
MNumber of maxillofacial cellulitis per month of 0.004 £+ 0.02 0.007 £ 0.02 0.002 £ 0.008
dental follow-up (n/month), mean + SD
Dental caries during dental follow-up, n (%) 13(183) 7(184) 6(18.2)

ndental abscess / month
n cellulitis /month

Gadion M, et al. JBMR® Plus (WOA),Vol. 6, No. | |, November 2022, e10672.
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Osteoporosis International (2022) 33:2397-2408
https://doi.org/10.1007/s00198-022-06455-2
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Check for
updates

Sickle cell bone disease and response to intravenous bisphosphonates
in children

C. Grimbly'2® . P. Diaz Escagedo®® . J. L. Jaremko* - A. Bruce'2?® - N. Alos*® . M. E. Robinson®>® . V. N. Konji® -
M. Page®® . M. Scharke® - E. Simpson®® . Y. D. Pastore3 - R. Girgis' - R. T. Alexander'2® . L. M. Ward>®




[Teprypor) avadpouLKNG LEAETNG

46 maudLa (20 kopitola) armo 3 KEVIPA LE VOONPOTNTO O0TWV

Méon nAwkia | 1,8 €tn

MeAetn ootikng ewkovag (pe BX eheyxo, DEXAWBLH, LS, MRI)

23 mauwda (8 kopitola) EAaBav Sipwaodovika yla avalynoia armo ta 0GTKA aAyn

(1) IV pamidronate (etiola 60on, 4.5 to 9 mg/kg/etog, wg | mg/kg/pepa yia 3 pepeg [9 mg/kg/etocg], n
|.5 mg/kg o€ pia pepa [4.5 mg/kglyear], kaBe 4 punveg --65%

(2) IV zoledronic acid (etnowa 60on 0.05-0.1 mg/kg dapepevo oe duo dooelg — 30%

(3) apxika pia 60on pamidronate akohouBoupevn armo zoledronic acid --5%

‘Eywve Bloyia ootov og Evav acBevn.

Grimbly, C., et al. Sickle cell bone disease and response to intravenous bisphosphonates

in children. Osteoporos Int 33,2397-2408 (2022).
22



KAWLIKG YopakTnpLloTIKA KoL VOOTIPOTITO 00 TWYV

Clinical characteristics n(SDor*

————— 19% eiyav pvooitidba
Sex, temale (n=46), n -4 0 ' ’
Genotype (n=46), n (%) H .' TTavw arTo Tr]V TI'EpLOXI’]

HbSS 3 ' ’
HbS/BThal 0 2 (4%) NG 00TIKNG aAlolwong
HbSC (L%

HbS5/Arab-Indian haplotype

Femoral head avascular necro
Humeral head avascular necrosis
Non-vertebral body skeletal infarcts
Children with multiple non-vertebral body skeletal infarcts
Locations of non-vertebral body skeletal infarcts (n)
Femur diaphysis
Pelvis
Vertebral posterior elements
Tibial diaphys
Fibular diaphysis
Ulnar/radial diaphysis
Orbital bone
Mandible
Avascular necrosis
Femoral head 71 ), bilateral=9 (5
), bilateral =3
Symptoms of bone morbidity (n=28), n (%) Grimbly, C., et al. Sickle cell bone
omane disease and response to intravenous

Functional impairment 8 (29%) bisphosphonates in children.
Vitamin D prior to referral (n=45) Osteoporos Int 33,2397-2408 (2022).
Serum 250HD level (nmol/L), mean (SD) (29.9
Vitamin D insuf] (serum 250HD 30-50 nmol/L)
Vitamin D deficiency (serum 250HD < 30 nmol/L), n (

— e B

23

Receiving hydroxyurea therapy prior to bone morbidity (n=46), n (%)




Bone mfarcts and AVN n SCD

24



Average age at initiation (n=23), years (SD)
Average age at completion (n= 15), years (SD)*
Duration of bisphosphonate therapy (years, n=15)
Bisphosphonate type (n=23), n (%)

Zoledronic acid

Pamidronate

Serial administration of pamidronate then zoledronic acid’
Pain improvement (n= 10), i1 (%)

Complete resolution

Significant improvement but not complete resolution
Side effects (n=23), n (%)

Acute phase reaction

Hypocalcemia
LS aBMD, height-adjusted (n=14)

Pre-bisphosphonate therapy Z-score, mean (SD)

Post-bisphosphonate therapy Z-score, mean (5D)

ange in Z-score, mean (s0)

Change in Z-score/years of bisphosphonate therapy, mean (SD)

TBLH aBMD, height-adjusted (n=14)
Pre-bisphosphonate therapy Z-score, mean (S5D)
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Reshaping after
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Tuyxalomompuevn SITAN- TUEPAT),
placebo- kat prednisolo
controlled peAetn N

12| aoBeveic pe Muikn duotpodia Duchenne

(DMD) 4-7etwv Tou 6¢v eixav AaBeL
TIPONYOUUEVWE OTEPOELON

4 opadec- Aywyn via 24 eBdouadsc:

Placebo (30)

Mpedvilovn 0.75 mg/kg/nuepa (31)

Vamorolone 2 mg/kg/nuepa (30)

vamorolone,6 mg/kg/nuepa (30) Guglieri M. JAMA Neurol. 2022 Odt; 79(10): 1005—1014.
ClinicalTrials.gov Identifier: NCT03439670



Efficacy: Primary and Secondary endpoints

* Primary: time to stand from supine

velocity in the vamorolone, 6 mg/kg per METYXE TON MPQTAPXIKO $TOXO
day, group vs placebo

* Secondary: time to stand from supine .

velocity [vamorolone, 2 mg/kg per day]
* 6-minute walk distance

* time to run/walk 10 m [vamorolone, 2
and 6 mg/kg per day];

* Exploratory: NorthStar Ambulatory

Assessment, time to climb 4 stairs
Guglieri M. JAMA Neurol. 2022 Oct; 79(10): 1005—1014.
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E Primary and secondary end points
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Salely endpoints

Primary and Secondary Efficacy End Points vs Placebo and Safety End Points vs Prednisone?

End point Vamorolone

6 mg/kg/d group

Change from

baseline, mean

(SD) [No.]
Efficacy vs placebo -

TTSTAND 0.05 (0.07) [27]
velocity,
rise/s

6MWT, m 28.8 (49.7) [20]

TTRW

velocity, m/s

0.28 (0.28) [25]

Safety vs prednisone ©

End point rank
LSM difference
(95% CI)

Primary: 0.06
(0.02 to 0.10)

Second-rank
secondary: 41.6
(14.2 to 68.9)

Fourth-rank

secondary: 0.24
(0.09 to 0.39)

P
value

2 mg/kg/d group

Change from
baseline, mean
(SD) [No.]

0.04 (0.09) [29]

31.0 (51.1) [20]

0.16 (0.23) [24]

End point rank
LSM difference
(95% CI)

First-rank
secondary: 0.05
(0.01 to 0.08)
Third-rank
secondary: 37.1
(9.6 to 64.7)

Fifth-rank
secondary: 0.13
(-0.03 to 0.28)

P
value

Placebo group,
change from
baseline, mean
(SD) [No.]

~0.01 (0.06) [28]

-23.9 (59.6) [19]

0.02 (0.33) [24]

Prednisone group,
change from
baseline, mean (SD)
[No.]

Height

percentile

3.86 (6.16) [26]

4.98 (0.75 to
9.21)

0.26 (9.22) [27]

1.86 (-2.27 to
6.00)

-1.88 (8.81) [30]

BMI zscore  0.52 (0.62) [27]

0.09 (-0.19 to
0.36)

0.40 (0.45) [27]

-0.06 (-0.34 to
0.22)

0.41 (0.51) [30]

Guglieri M.JAMA Neurol. 2022 Oct; 79(10): 1005—1014.




Salety endpoints

End point Vamorolone Prednisone group, Placebo

6 mg/kg/d group 2 mg/kg/d group change from baseline,  group

mean (SD) [No.]
Change from LSM Change from LSM

baseline, mean difference baseline, mean difference
(SD) [No.] (95% CI) (SD) [No.] (95% CI)

Osteocalcin level 2 ~0.17 (17.7) [22]  17.1 (9.3 to 8.7 (17.6)[18]  23.8(15.5 to -15.5 (15.8) [23]
ng/mL 24.9) 32.1)

P1NP level, ng/mL ~7.9 (122.1) [23] 128.8(67.2to 77.2 (151.3) [16] 188.6 (120.7 ~143.7 (124.6) [23]
190.4) to 256.4)

CTX1 level, pg/mL 110 (267) [23] 394 (272 to 189 (290) [17] 481 (349to ~320 (174) [24]
516) 614)

Morning cortisol level, -195 (84) [26] -36 (-68to : -99 (84) [21] 59 (25 to 93) -143 (80) [25]
nmol /L -4)

Standard dose ACTH stimulation test

Serum cortisol level 20/21 (95) 18/21 (86) 26/26 (100) 4/20 (20)
<500 nmol/L,
No./total No. (%)

Guglieri M. JAMA Neurol. 2022 Oct; 79(10): 1005—-1014.




YUUTIEPAC LATA

KaAn arToteAECUATIKOTNTO OTLC
AELTOUPYLIKEC OOKLUAOLEC

Aev elye apvntikn emidpaon og LY oC

Aev elxe apvnTikn eMidpaon o delKTEC
0OOTLKOU HETOBOALOHOU

KataoteAAeL Tov aéova uTTopuonc-
eMMvedpLldiwv

Guglieri M.JAMA Neurol. 2022 Oct; 79(10): 1005-1014.
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