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Overview of the ICCBH 2026 Conference

From Saturday Z to Tuesday30 June 2035 a total of 528 delegates from over 45 countries

attended the 12q1 6 Wf Uq Il U¢ qRYUC G WO YUnWII DOHPDWYUOWISRAGT I 131
beautiful city of Montreal, CanadaA W¢ | 1 ¢ UNWT WHAH! Wf Ugql U¢ qRYUC G WE VYt
Health (ISCBH).

The meeting was held aCentre MontRoyal our selected conference venue in the heart of
the city. The meeting was preceded bijve pre-conference sessions, including the well
attended OPTIMIZE DMD and ISCBH 2026 Workshapd the ISCBH4™ Achondroplasia
Workshop on Obesity both of which were held on Friday 2@une. On Saturday 27June
delegates could choose to attend either the XLH Workshgm stimulating New Investigators
Workshop and collaborative Specialised Nurse & AlliedProfessionals (SNAP)Workshop.

The meeting featuredwo very popular keynote lectures, eighBymposia covering hot topics
in paediatric bone diseases, 12 Meet the Expert session84 Oral Communication
presentations, 230 Posters,and 16 sponsors and exhibitors. We were also joined by many
Patient Advisory groupsat our new Patient Group forum which was held on Sunday

There were five Industrnsponsoredsessionsthroughout the meeting

The posters and exhibition hall were all located in the same space which enabled a great

UJqgs YI t RUDWYGGY!I qa URq! WecUOT WW+H6EcUNUIWY nWRT Je¢t W
GR2 1t wlls JI WSOl WaVYscel T+ WgsWWIUT WYnWaé JWaJWaR
of challenging topics.

ProfessorLeanne Ward(Ottawa, Canada) was the recipient of the prestigious Charles
Slemenda Award for Research Excellence in the field of Pediatric Bone DisordePsofessor
Ward provided an overview of Br successful career andher award was presented by the
ICCBH Programme @mmittee members, Erik Imel (Indianapolis, USA) an@®uti Mékitie
(Helsinki, Finland)

Dr Noor Ul Ain(Islamabad, Pakistan) was the recipient of the ICCBH Maria Luisa Bianchi
Award, introduced to recognise the work of female researchers and healthcare professionals
towards the beginning of their careers, who have already made a significant contribution to
the field of paediatricbone health, and who are based in low and middle income countries.

Feedback from delegates on the meeting was resoundingly positive, and the ISCBH is how
actively planning its next meetings including thel" ISCBH BoneSchool (%5-28 May 207,
Annecy, France) and the 3th ICCBH which will be held in the Summer d2028 in Lisbon,
Portugal.

ISCBH Executive Committee

Leanne Wardr President (Ottawa, Canada)
Adalbert Raimannt Treasurer (Vienna, Austria)
Ciara McDonnellT Secretary (Dublin, Ireland)
Frank Rauchr Past-President (Montreal, Canada)
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ISCBH Steering Committee

Alison Boyce (Bethesda, USA)
Moira Cheung (London, UK)
Antonella Forlino (Pavia, Italy)
Jeanne Franzone (Wilmington, USA

Eric Imel (Indianapolis, USA) ]
Alex Ireland (Manchester, UK) The ICCBH 2026 online abstracts

Outi Makitie (Helsinki, Finland) are kindly supported by BridgeBio
Noriyuki Namba (Tottori, Japan)
Marie-Eve Robinson (Montreal, Canada)
Peter Simm (Melbourne, Australia)

BRIDGEBIO

ICCBH 2026 Programme Organising Committee

Erik Imelt POC Chair (Indianapolis, USA)

Janet Crane (Baltimore, USA)

Antonella Forlino (Pavia, Italy)

Corinna Grasemann (Bochum, Germany)

Alex Ireland (Manchester, UK)

Anges Linglart (Paris, France)

Cathleen Raggio (New York, USA)

Peter Simm (Melbourne, Australia)

Bettina Willie (Montreal, Canada)

EXOFFICIO MEMBEReanne Franzone (Delaware, USf)ew Investigator Chair, 2026)

ICCBH 202 Local Organising Committee

Marie-Eve Robinsonr LOC Chair(Montreal, Canada)
Melissa Fiscaletti (Montreal, Canada)

Frank Rauch (Montreal, Canada)

Anne Marie Sbrocchi (Montreal, Canada)

ICCBH 202 Abstracts

Abstracts are published as submitted by the authors. All parties will make reasonable efforts
to present educational subject matter in a scientific, balanced and unbiased way. However,
participants must always use their own judgment and professional opinion when considering
future application of this information, particularly as it may relate to patient diagnostic or
treatment decisions.

Statements and descriptions are informational only and are not made or given as a warranty.
The views, opinions and statements made at the conference are solely those of the
presenters and may not reflect the views of the Organisers. Furthermore, participants should
bear in mind that presenters may have vested interests in the concepts and products they
discuss.



Oral Communication Presentation Abstracts

OC1.1

Abnormal Bone Microarchitecture Phenotypes ldentified in Adolescents with
Unsupervised Machine Learning Methods Could Predict Suboptimal Peak Bone
Mass in Early Adulthood: A Study of 1213 Adolescents

Kenneth Guangpu Yangric Cheukin Kwan, Wayne YiWai Lee, Alec Lidang Hung, Vivian Wirgng
Hung, Jack ChtlYiiu Cheng, T€2ing Lam, Adam ¥{hung Lau

The Chinese University of Hong Kong, Hong Kong, China

Abstract

Objectives:

Adolescent Idiopathic Scoliosis (AlS) has been shown to be associated with systemic low bone
density and deranged bone qualities. Whether higholution peripheral quantitative computed
tomography (HFQCT) in adolescence can predict impaired peak bone mass in early adulthood
remains unclear. This study aimed to (a) apply unsupervised machine learning approach to cluster
bone microarchitecture phenotypes from HIRQCTdata in AIS and neAlS adolescents, and (b)
evaluate peak bone mass in each phenotype after follpbeyond 18 years old

Methods:

A total of 1,213 adolescents (agedcdl@ years; 602 AIS vs 611 pAlS subjects; 963 females vs 250 males)
who underwent HRpQCT assessment of the ndominant distal radius were included. Bone
microarchitecture phenotypes were visualized using Uniform Manifold Approximation and Projection
(UMAP) and clustered by a Fuzzi€ans (FCM) model based on the-pRCTgenerated parameters. Of
these, 190 AIS patients were reassesseslyears beyond 18 years old.

Results:

Three phenotypes were identified among these subjects: Phenetyfpeormal bone quality, n =

430), Phenotype (low bone volume, n = 528), and Phenotyg@ow cortical and trabecular

density with impaired trabecular microarchitecture, n = 255). Patients with AIS had significantly
lower total volumetric BMD (259.48+59.19 vs 281.40+69.17 mg/cm3, P<0.001), cortical volumetric
BMD, cortical bone area, cortical bone thickness, trabecular volumetric BMD, trabecular thickness,
trabecular number, and significantly greater trabecular separation. Falipw early adulthood
included 92 AIS girls in Phenotypédmean age 19.3+0.8 years), 50 in Phenot®§&9.8+0.7

years), and 48 in Phenotyf#(19.0£0.7 years). AlS patients with Phenot@dsad significantly

lower peak bone mass and impaired bone qualities in their early adulthood compared with the
normal Phenotypel (Figurel).

Conclusions:

Unsupervised machine learning identified three distinct bone microarchitecture phenotypes in adolescents.
These phenotypic features remained stable into early adulthood, with Phendégssociated with

suboptimal peak bone mass and impaired bone qualitiesp@RTbased bone microarchitecture

phenotyping during adolescence may provide predictive insights intetlenmg bone health in AIS.
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Figure 1
1213 adolescents HR-pQCT data
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Unsupervised clustering analysis
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Disclosure

None declared



OC1.2

Primary Osteoporosis in Cleidocranial Dysplasia: A MulticerResediatric Cohort
Study

Ruggero LanzafamheMatteo Ceruttf, Thomas Zolléy Francesca Panzdranco AntoniazziAngelo
Pietrobellt3, Ana BelezMeireles, Rhoda AkilagaAyse Pinar OztutkRui Santds Alessandra Cocta

tUniversity Hospital of Verona, Department of Surgical Science, Dentistry, Gynecology and Pediatrics,
Verona, Italy?University of Florence, Department of Health Sciences, Florence *Ralynington

Biomedical Research Center, Baton Rouge, Louisiana/Dg2& Q&4 +FyR {0 ¢K2YlFaQa bl {
Genetics, LondoJK*9 @St Ayl [2YR2Yy [ KAfRNBYyQa |1 2aLAGFE T t I SF
UK @St AYl [2YR2Yy / KAftRNBYyQa | 2aWKGFEX tSRAFGNARO w

Abstract

Objectives:Cleidocranial dysplasia (CCD) is a rare skeletal dysplasia caused by haploinsuffileme f
a regulator of osteoblast differentiation. We aimed to assess its role as an underrecognized cause of
primary osteoporosis.

Methods: We conducted a multicentrebservational study including 32 paediatric patients with CCD
F2t{t26SR G 9@StAYyl [2yR2y [/ KAftRNByQa | 2aLhart o!
manifestations, biochemical bone turnover markers, fracture history, and-eleilgy Xray absorptiometry

(DXA) data were collected. Lumbar spine, total body less head (TBLH), and femoral bone mineral density
(BMD) Zscores were analysagsing the first available DXA for each skeletal site. Reduced BMD was defined
asza 02 NB X LHT . a5 2-PSDSwasiadustédausing BNIMO. KSA IKG f

Results{ K2 NIi aidl G§4dz2NB 6KSAIKG ¢ bu {5{0 ola 20aSNBBSR 1
dental anomalies were present in 87.5% (n=28/32). ENT involvement (e.g. recurrent otitis, hearing
impairment, chronic sinusitis) was reported in 37.5% (n=12/32).

A history of bone fractures was documented in 37.5% of patients (n=12/32), including vertebral fractures
fulfilling ISCD criteria for paediatric osteoporosis in a subset (n=5). Bisphosphonate therapy was
administered in 9.4% of patients (n=3/32), all presenting with vertebral fractures.

Bone turnover markers were available in a subgroup (n=8): alkaline phosphatase levels were below the age
and sexspecific mean in 62.5% (n=5/8); CTX in 57.1% (n=4/7); PINP in 71.4% (n=5/7); osteocalcin in 100%
(n=8/8), with values below the normal reference range in 37.5% (n=3/8).

Lumbar spine BMD-Z&ores were available in 31 patients, with reduced BMD or BMAD in 41.9% (n=13/31).
TBLHBMD ZA O2NB&a 6SNB | GFAt+FofS Ay wun LIGASYGas sAGK ¢
available in 7 patients, with reduced values in 3 cases (n=3/7). There was no statistically significant

correlation between BMD-Zcores in each skeletal site and fractures: these parameters might not

independently predict fracture risk.
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Figure 1. Bone mineral density, fracture burden, and bone turnover alterations in paediatric cleidocranial dysplasia.

ConclusionsThis study represents one of the largest paediatridticentre cohorts of CCD with integrated
DXA, fracture, and bone turnover marker data. Our findings support routine DXA screening and structured
bone health surveillance in patients with CCD, enabling early identification and prevention of osteoporosis
related complications.

Disclosure

None declared



OC1.3

Trabecular Bone Score is Associated with Increased Vertebral Fracture Risk in
Pediatric Patients with Glucocorticothduced Osteoporosis

Funmbi Babalofe, Kristin ClemerfsMaya Scharke Michael Millet, Scott Walke}, Hayley Patrick Ryley
Yost, Keira Steity Jinhu M4, Leanne Wartl

Children's Hospital, London Health Sciences Centre, London, CAdai@rsity of Western Ontario,
London, CanaddChildren's Hospital of Eastern Ontario, Ottawa, CanddaeMaster University, Hamilton,
Canada

Abstract

Objectives:

Glucocorticoids (GCs), widely used to treat a variety of childhood conditions, are associated with increased
vertebral fracture (VF) rates. In adults, D¥ased trabecular bone score (TBS) improved VF prediction
compared to standard BMD by adding information about bone microarchitecture. We assessed the utility of
TBS &core (TBSz) alone and in combination with lumbar spine areal bone mineral destsitg z

(LSaBMDZor predicting sisyear cumulative VF incidence in@MNB I § SR OKAf RNBYy xp &St
Canadaiars eroid-associateddsteoporosis in théediatricPopulation STOPPStudy.

Methods:

TBS was calculated using Medimaps MCv19.4.0.2 (equivalent to TBS iNsight v4.0.2caovihk derived

from available normative data. Lunar and Hologic DXA scans were analyzed separately. Logistic regression
models assessed associations between baseline TBSz and LSaMDyear VF incidence; generalized

mixed logistic regression models were fit to examine the influence of TBSz and LSaBMDz. Pearson
correlation was used to assess associations between Spinal Deformity Index (SDI, sum of the Genant Grades
from T4L4) and TBSz.

Results:

226 participants were included (46.5% male); mean + SD age was 10 + 3.6 years at baseline. 128 of
participants (56.6%) had Lunar scans and 98 (43.4%) had Hologic scans. At baseline, 10% of children had at
least one VF, increasing to 22% by study end.

aSly olasStaysS ¢. {1 é61&8 bndcn p MOMT O6[dzy ND | YR b
predict fractures over siyears in the Lunar group (p=0.223); however, in the Hologic growon 1

increase in TBSwas associated with a 55% reduction in fracture risk over six years (OR 0.45; 95% Cl 0.24
0.83). In regression models including TBSz and LSaBMDz, LSaBMDz significantly predicted fractures for
Lunar (p=0.023), while TBSz was significant for Hologic (p=0.027). At baseline, TBSz was inversely correlated
with SDI in both Lunar%£-0.18, p=0.038) and Hologic=0.27, p=0.008) groups.

Conclusions:

TBS is a promising tool for pediatric fracture risk assessment. Lower baselingabB3ongly correlated

with higher VF burden. On Hologic scans, higher baseline TBSz was associated with lower VF incidence,
independent of LSaBMD. Additional studies to validate these findings in other disease groups with high
fracture rates are warranted.

Disclosure

None declared



OC1.4

Comparison of Defective Mineral Patterning in XLH afiglbo mouse Bone by 2D
and 3D Electron Microscopy

Marc McKeé, Catherine Chaussaift, Agnes Linglatt, Natalie Reznikdv

McGill University, Montreal, Canadalniversity Paris Cite, Paris, Franténiversity Sorbonne Paris Nord,
Paris, FrancéHospital Bretonneau, Paris, FraneBicetre Hospital, Paris, Frané&niversity PariSaclay
INSERM, Paris, France

Abstract

Objectives

Previously we incorporated first principles of atomic/nanoscale mineral initiation and growth to develop a
symmetrybreaking notion for bone mineralization called t8&nciling Principlélhe notion describes a

default condition where all connective tissues (starting embryonically) are first prevented from mineralizing

by inhibitors. Subsequently, this is followed by cell/tisspecific expression of enzymes that degrade the
AYKAOAG2NR G a1StSart aaasSa Fa I -yBak AifADBAGIATY KADS
AYKAOAG2NRQ aS1jdzSyO0S Aa AyAdAartte Syl OGSR o0& avlft
from inhibition (by TNAP degrading pyrophosphate) allows initiation of mineralization. This is followed by
sustained regulation enacted by enzymatic degradation (by PHEX) of mineratinhitaiting, calcium

binding phosphoproteins such asteopontin. Mineralization initiated at the atomic/nanoscale then

extends towards the microscale, further regulated by the fibrous collagen extracellular matrix, and is
patterned as a 3D Vorontype tessellation/tiling. Here, we use 2D and tomographic 3Byxand electron
microscopy techniques to describe and compare the defective nanegzahécroscale mineralization

patterning in XLH adolescent human bondtgpmouse bone.

Methods:

To provide comparative nano/microscale information on mineralization patterning in both XLHygnd
lamellar bone, focused ion beam scanning electron microscopySEENB) and conventional 2D electron
microscopy methods were used to compare the defective bone mineraliz&iesults Here we describe in
the locally oriented collagen of healthy lamellar bone volumetric simulations and direct observations of
mineral growth estimating a growth rate of 1.67x preferentially along the long axis direction of collagen.
This mineralization growth process generates prolate ellipsoidal mineral aggregatesesdieitethat

pack closely with one another into a microscale tessellated/tiling pattern. A clear parallelism is
demonstrated between local collagen fibril texture and the preferred direction of microscale mineral
growth, expansion and patterning. This crossfibrillar mineral tessellation pattern is identically defective in
both adolescent XLH human bone afgpmouse bone, where decreased serum phosphate and elevated
inhibitory osteopontinboth contribute to delayed and incomplete mineral tessellation of bone rendering it
soft (hypomineralized/osteomalacic) and deformed.

Conclusion

Electron microscopy methods resolve a 3D crossfibrillar tessellation pattern in lamellar bone which is
similarly defective in XLH bone and the commonly used mouse model for XLH.
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Disclosure

Agnes Linglart (Kyowa Kirin) Marc McKee, Catherine Chaussain, Natalie Reznikov (no disclosures)
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OC1.5

From Cilia to Spine: How POC5 Mutations Shape AlS Pathophysiology?

Pardis BehzatiAmani Hassdr, Héléne Mathiel Florina Moldovah

!CHU Sainte Justine, Universite de Montréal, Montreal, CariBildasions of Plastic Surgery and Surgical
and Interventional Sciences, Department of Surgery, McGill University, Montreal, Canada

Abstract

OBJECTIVES:

Adolescent idiopathic scoliosis (AlS) is a thiterensional spinal deformity affecting approximately 3% of
adolescents. Although its etiology remains unclear, genetic evidence increasingly implicates dysfunction of
primary cilia and centrosomes, particularly involving variants oR@&€Sentriolar protein. This study

aimed to define the cellular, skeletal, and organismal consequende®@bBnutations and clarify their
contribution to AIS pathogenesis.

METHODS:

We combinedn vitro cellular analyses witin vivovertebrate models. Subcellular localization, protein
protein interactions, ciliary morphology, and &licle progression were examined in cells overexpressing
wild-type POC®r the AlSassociated variaPOCB429V, as well as in osteoblasts derived from AIS
patients. Immunoprecipitation coupled with mass spectrometry identified interaction partners, while
AYYdzy2€t I 6St Ay 3Zubuliniagsesked Sliary intégiitys Runctional consequences were further
evaluated in zebrafish log&fZunction models and CRISPR/Cgsf@eratedPoc5mutant mouse lines

through histology, immunohistochemistry, and analyses of skeletal phenotype, osteogenic differentiation,
proliferation, and ciliogenesis.

RESULTS:

Mutation of POC&ltered centrosomal localization, induced ciliary retraction, and disrupted interactions
with multiple ciliary and cytoskeletal proteins. Cells expresBi@g 8429V showed impaired calycle
progression with accumulation irg$ase, reduced proliferation, and defective osteogenic differentiation.
In zebrafish, retinal abnormalities were localized to the ganglion cell layer and cone photoreceptors. In
mice,PocSmutations caused defective ciliogengdimpaired bon&elated cellular functions, hepatic
steatosis in ciliated tissues, and a moderate tttimensional spinal deformity in a douleutant line.

CONCLUSIONS:

POCH5nutations produce convergent defects in centrosome function, primary cilia structurg;yesd

regulation, and osteogenic activity. These findings support a model in which ciligm#tgd mechanisms
contribute to AIS, with skeletal manifestations influenced by biomechanical com@@&lependent

ciliary pathways therefore represent promising targets for mechanistic investigation into AlS pathogenesis.

Supported by Fondation Yves Cottektitut de France
Disclosure

None declared
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0Cc2.1

Efficacy and Safety of Alkaline Phosphatase (ALP) Enzyme Replacement Therapy
(ERT) Efzimfotase Alfa in Children with Hypophosphatasia (HPP): Results of
MULBERRY and CHESTNUT as Part of a-frfaielehase 3 Clinical Program

Jill H Simmorts Chunxiu GorfgLothar Seefrietl Jawad HasdnXiaoyu JiarfigAnna Petryk Damien
Simonead, Hiroaki Wuebbenhor&t Derek Dunfy Aneal Khal?, Kathryn M Dahty Raja Padideta!?

vanderbilt University Medical Center, Nashville, UBAijing Children's Hospital, Beijing, China.

3University of Wuerzburg, Wuerzburg, Germattylobal Patient Safety, Alexion Rare Disease, AstraZeneca,
Boston, USABiostatistics, Alexion Rare Disease, AstraZeneca, Boston@&&#al Medical Affairs, Alexion
Rare Disease, AstraZeneca, Boston, USlabal Medical Affairs, Alexion Rare Disease, AstraZeneca, Baar,
Switzerland®Clinical Development, Alexion Rare Disease, AstraZeneca, Barcelona)Sjipidal

Development, Alexion Rare Disease, AstraZeneca, Boston!WISAG.I.C. (Metabolics and Genetics in
Canada) Clinic, Alberta, Canatt®oyal Manchester Children's Hospital, Manchesti¢,?Faculty of

Biology Medicine and Health, University of Manchester, Mancheli€r,

Abstract

Objectives:To evaluatehe efficacy and safety of efzimfotaaéfa (EFZ), an investigational ALP ERT for HPP.

Methods: MULBERRY was a placedomtrolled doubleblind study in ERMaive children aged12 years.
CHESTNUT was an actbamtrolled openlabel switch study from asfotase alfa in children aged12

years. EFZ dosing was subcutaneous every 2 weeks; efficacy endpoints were change from baseline to Week
25.

Results MULBERRY (EFZ: 19 patients; placebo: 10) met its primary endpoint, achieving statistically
significant, clinically meaningful improvement in bone health by Radiographic Global Impression of Change
Scale (R@T) (median +1.67 [EFZ] versus 0.00 [placebo]; mediftarence: 1.67; 95%CI: 0.66, 2.00;

P=0.0003). Rickets Severity Score (RSS; key secondary endpoint) significantly improved with EFZ, (median:
1.00 [EFZ] versus 0.00 [placebo]; medilifference:¢1.00; 95%CL2.00,¢0.33;P=0.0008). Functional and
guality-of-life secondary endpoints significantly improved with EFZ: PODCI Global Function Score-(median
difference: 9.00; 95%CI: 1.00, 22.00; nomP=0.0234), BOZ Strength and Agility composite standard

score (mediardifference: 7.00; 95%CI: 0.00, 16.00; nomP=0.0384), and EQD-Y/EQ5D-Y Proxy

Version 1 Health Index score (medidifference: 0.14; 95%CI: 0.01, 0.24; nomiP=0.0196).

CHESTNUT (EFZ: 21; asfotdfse 22) met its primary endpoint of similar incidence of Treatment Emergent
Adverse Events (90.5% and 86.4%, respectively) with a favorable safety profile, confirming the safety of
switching from asfotase alfa to EFZ. Secondary endpoints showed maintained bone health with EFZ after
switch using RAT (median: 0.00 [EFZ] versus 0.00 [asfotase alfa]; melifi@nence: 0.00) and using RSS
(median: 0.00 [EFZ] versgB.08 [asfotase alfa]; mediadifference: 0.08; 95%G0.17, 0.32).

Additionally, in the third Phase 3 study of this clinical program, HICKORY (ptacttmdled, doubleblind

alddzRe Ay LI GASyidGa xmH @SFENBROX 9C% aK2gSR ydzYSNR Ol
(6-Minute Walk Test) without statistical significance. Among other secondary endpoints, Functional
Assessment of Chronic lliness Thergagigue (FACIFatigue) showed nominally significant improvements.

A lower percentage of patients experienced injection site reactions with EFZ versus registrational asfotase
alfa studies.

ConclusionseEFZ demonstrated positive results in a broad HPP patient population with a favorable safety
profile (Tablg.
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Table. Summary of efzimfotase alfa’s efficacy
and safety

MULBERRY:: Treatment-naive, 2—~<12y, EFZ vs pbo

Structure

- Improved RGI-C (95%ClI: 0.66, 2.00; P=0.0003)

+ Improved RSS (95%ClI: —2.00, —0.33; P=0.0008)

Function

- Improved PODCI Global Function Score (95%CI: 1.00,
22.00; nominal P=0.0234)

- Improved BOT-22 Strength and Agility composite
standard score (0.00, 16.00; nominal P=0.0384)

- Improved EQ-5D-Y/EQ-5D-Y proxy health index scorea
(95%CI: 0.01, 0.24; nominal P=0.0196)

Safety

- Safe and well tolerated

CHESTNUT: Switch to EFZ from asfotase alfa vs
continued asfotase alfa, 2—~<12 yr
Safety

- Comparable TEAES (90.5% [95%CI: 69.6%, 98.8%] vs
86.4% [95%CI: 65.1%, 97.1%])

Structure

- Maintained RGI-C and RSS (median differences 0.00
[95%CI not calculated], 0.08 [95%CI: —0.17, 0.32])

Function

» PODCI Global Function Score (least squares mean
difference: 7.30; 95%ClI: 0.66, 13.94) with greater
numerical improvement in 5/6 domains from baseline vs
asfotase alfa

aAssessed in children =4 years old.
P-values for efzimfotase alfa (SC Q2W) vs placebo.

Disclosure

JHS has received consulting fees from Alexion, AstraZeneca Rare Disease. CG has nothing to disclose. LS ha:
received research funding, grant support, and honoraria for speaking, writing, and participating in

educational events from Alexion, AstraZeneca Rare Disease. JH, XJ, AP, DS, HW, and DD are employees of
Alexion, AstraZeneca Rare Disease and may hold stock or options in AstraZeneca. AK has received research
funding from Alexion, AstraZeneca Rare Disease. KMD has received research funding and support for
meetings and/or travel from Alexion, AstraZeneca Rare Disease. RP has received research

Fdzy RAYIKK2Y2NI NAI X O2yadzZ GAy3d FSSas |yR &dzZJlI2 NI ¥
meetings/travel from Alexion, AstraZeneca Rare Disease.
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0C2.2

A Randomized Controlled Trial of Oral Infigratinib in Children with Achondroplasia

Ravi SavarirayanJulie HooveFond, Melita Irving, Paul Arundé] Josep de BergdaPhilippe Campe&u
Toby Candl€y Benjamin Cocanougheialérie CormieDaire’, Thomas Edouaty Svein Fredwaf, Paul
HarmatZ2?, Daniel Hoernschemey®r Henrik Irgen¥, Saumya Jamudr Peter Kanntf, Janet Legaré
Antonio LeiveGed®, Helen McDevitf, Roberta Onesint8, John Phillips |, Mariana del Pin@, Marie-Eve
RobinsorR®, Massimiliano Rogéj Mars Ska®, Leanne Wart}, Klane Whit&, Jane Schmiéft, Ted Lystif,
Ariana Salvatié, Yun B&P, Peter Butle®®, David van Veenhuyz&hDaniela Rogoff

ladzNR2OK [/ KAt RNByQa wSaS| NBehnsHfpkidsUlivdasity, Baltin&ré, 9AdzNY/ S =
3Guy's and St Thomas' NHS Foundation Trust, Lontiér{y KSTFASE R / KAt RNBy Qa bl {
Sheffield UK *MIKS Hospital, VitoriGasteiz, SpaifiCentre Hospitalier Universitaire Saintastine,

Montreal, Canada@University Hospitals Bristol and Weston NHS Foundation Trust, Bd&téCincinnati

/| KAt RNByQa | 2aLRAdFt a $Rpita NeckerErayits Mahdles, Pakis/ Bdngey I (G A = |
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Abstract

Objectives:Achondroplasia is a skeletal dysplasia condition characterized by disproportionate short stature
and caused by pathogenic variantdH@FR3Infigratinib, an orally bioavailable FGER%elective tyrosine
kinase inhibitor, downregulates key pathways in the pathogenesis of achondroplasia.

Methods: In this phase 3, multicenter, doubl#ind, placebecontrolled trial (PROPEL 3, NCT06164951),
children with achondroplasia were randomized to receive infigratif.25 mg/kg or placebo once daily

for 52 weeks. The primary endpoint was change from baseline in annualized height velocity (AHV) at week
52. Key secondary endpoints were change from baseline in heggare and change from baseline in
upperto-lower body segment ratio at week 52.

Results:A total of 114 participants underwent randomization in a 2:1 ratio to receive infigratinib or

placebo. The difference between infigratirdhd placebo in the leastquares mean change from baseline

to week 52 was 1.74 cm/year (p<0.0001) for AHV, and 0.32 (p<0.0001) for hemhez A trend toward a
reduction in uppetto-lower body segment ratio was observed, which was most pronounced in the

subgroup of children aged 3 to <8 years. Adverse events were comparable between infigratinib and placebo
groups. There were no serious adverse events or discontinuations that were deemed treatment related.

Conclusionsin children with achondroplasia, treatment with ordaily oral infigratinib for 52 weeks led to
significant increases in AHV and heiglstere compared to placebo, and a trend toward improvement in
upperto-lower body segment ratio. Infigratinib was wadlerated with no safety concerns identified.
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Abstract

OBJECTIVESkeletal growth is accompanied by significant changes in the bone marrow microenvironment,
particularly bone marrow adipose tissue (BMAT) expansion, yet whether these changes differ between
sexes during this period remains poorly understood. We hypothesized thapeeific differences in BMAT
alongside bone microstructure would emerge during skeletal growth in healthy C57BL/6 mice.

METHODSIwenty C57BL/6 mice were euthanized at 9 and 12 weeks of age (n=5 per sex per age),
corresponding to a period of skeletal growth and maturation. BMAT was measured by OsO4 staining of the
tibia, quantified as fat volume fraction within the marrow compartment (Fig.1A). Bone marrow lipids were
extracted from femurs and analyzed by liquid chromatogragndem mass spectrometry (L{IS/MS),

yielding 828 higkconfidence lipid annotations. Trabecular bone parameters (BV/TV, Th.N, Th.Th, Th.Sp
BMD) of the proximal tibial metaphysis were additionally assessed by micro computed tomography at 10
pUm resolution. Statistical significance was defined as p<0.05.

RESULTSVhole bone BMAT increased significantly in females but decreased in males between 9 and 12
weeks, while the distal region showed no significant changes in either sex (Fig.1B). Concurrently, females
showed a greater decline in BV/TV, Th.N, and BMD between 9 and 12 weeks, whiledre&ed

significantly with age in both sexes (Fig.1C). Lipidoraiesaled broad lipid compositional changes
accompanying skeletal growth, with 211 higbnfidence lipids increasing between 9 and 12 weeks in both
sexes, primarily phosphatidylethanolamine (n=48), sphingomyelin (n=25), phosphatidylcholine (n=23), and
ceramide (n=20). No sex differences in the lipidome were detected at 9 weeks, while at 12 weeks 69 lipids
differed, with triacylglycerols (n=7) and diacylglycerols (n=17) elevated in females, consistent with greater
whole bone BMAT expansion.

CONCLUSIONEhe emergence of sespecific differences in both whole bone BMAT and the bone marrow
lipidome at 12 weeks suggests these changes are linked, driven by divergepesific biology during

later growth. Notably, females showed greater trabecular bone decline coinciding with BMAT expansion,
consistent with their known inverse relationship. These findings help establish a normal developmental
baseline, essential for understanding how disruptions during growth may contribute tetdomgskeletal
disease rik. Given that osteoporosis disproportionately affects women, understanding thesspseific
developmental patterns is particularly relevant.

16



Whole Bone

20
15

[ W E@ j I
| ==

Proximal Diaphysis Distal

9 Weeks 12 Weeks 9 Weeks 12 Weeks

Figure 1. Growthand sexdependent changes in trabecular bone, bone marrow adipose tissue (BMAT), and
the bone marrow lipidome in healthy C57BL/6 mice. (A) Representative uCT image of the tibia illustrating
the three skeletal regions of interest: proximal metaphysis, diaphysis, and distal. (B) Whole bone BMAT
fraction (%) at 9 and 12 weeks in female and male mice. (C) Trabecular bone volume fraction (BV/TV) at 9
and 12 weeks in female and male mice.
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Abstract

Objectives:

Achondroplasia (ACH) is a migdyistem condition which results in disproportionate short stature, functional
challenges and serious medical complications. Infants with ACH have an increased risk for death related to
critical foramen magnum stenosis, which has been detected as early as the third trimester. An autosomal
dominant mutation in Fibroblast Growth Factor Receptor 3 (FGFR3) causes ACH. FG&RGrgziion

mutations impair endochondral bone formation by disrupting both chondrogenesis and osteogenesis.
Dabogratinib (formerly TYR300), a selective oral FGFR3 inhibitor, recently demonstrated improved

growth when treated from 1 day old for 15 days in #gfr3°¢’““mouse model which mimics the

phenotype of ACH (Starrett et al., 2025). While these results represent promising therapeutic potential, the
current study addresses whether additional improvement could result from initiating treatment before

birth.

Methods:

Dabogratinibwas administered daily at a 2.7 mg/kg dose in pregnant mice from embryonic day 14.5
through birth, which models the third trimester in mice, then administere@adr3¢"““neonates at a 1.2
mg/kg dose from 1 day after birth for 15 days.

Results:

Dabogratinib treatment oFgfr3*¢"“"mice resulted in a 37.4% increase in the length of the tibias and

26.3% increase in the femurs, compared with vehiated Fgfr35"“*mice. The increase in long bone

size is greater when mice are treated in utero, confirming that dabogratinib crosses the placental barrier.
Importantly, uCT analyses showed a significant effect of dabogratinib treatment on the area of the foramen
magnum (+35.1%) and synchondroses. Analysis of the intraoccipital synchondrosis anterior revealed that
while vehicletreated mice had prematurely fused synchondroses, dabogratinib treatment resulted in open
intraoccipitalsynchondroses (10/11 mice). We also observed reduced premature fusion of the spheno
occipital synchondroses.

Conclusions:

This study demonstrates that inhibiting FGFR3 prenatally can further increase bone growth in
Fgfr33¢"“"mice. Most importantly, prenatal plus postnatal treatment resulted in a greater increase in the
area of the foramen magnum and opening of the synchondroses compared to postnatal treatment alone.
Dabogratinikis currently being evaluated in a Phase 2 trial in children agésv@ith ACH, BEACH301
(NCT06842355). These results suggest that earlier treatment may positively impact foramen magnum
stenosis in infants with ACH.

Figure.Increased foramen magnum area and reduced premature fusion (*) of intraoccipital synchondrosis
anterior (I0OSA) were observed with dabogratinib treatment.
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Abstract

Objectives:

In children with achondroplasia, disproportionate and reduced growth contribute to lower extremity
malalignment, which is often associated with pain, altered mobility, and need for surgical intervention.
Navepegritide an investigational prodrug of#gpe natriuretic peptide (CNP) administered ongeekly by
subcutaneous injection, is designed to provide sustained release and continuous exposure of active CNP to
counteract constitutively active fibroblast growth factor receptor 3 (FGFR3) signaling in achondrdplasia.

the pivotal randomized, doublblind, placebecontrolled ApproaCH Trial, children treated

with navepegritidefor 52 weeks had superi@nnualized growth velocity (AGV) versus placebo (primary
endpoint), andmproved proportional growth and radiographic alignment in the lower extremities. Here we
report radiographic outcomes at 104 weeks.

Methods:

ApproaCH enrolled 84 children (agedRyears) with achondroplasia. Participants were randomized 2:1 to
receive navepegritide 10@g/kg/week (n=57) or placebo (n=27) for 52 weeks, followed by 52 weeks of
navepegritidetreatment for all participants during the opdabel extension (OLE). As an exploratory
endpoint, lower extremity radiographs were assessed annually by blinded central readers pgéng a
specified measurement protocol.

Results:

Continued improvements in indices of lower extremity alignment were observed during the OLE, with
decreased mean tibigemoral angle (TFA) in children continuing navepegritide treatment, as well as those

who switched from placebo to navepegritidé Week 52 (Table). The TFA improvement in the placebo
navepegritide group in the OLE was in line with navepegrittkted improvements observed at Week 52.
9@SY 3IANBIGSNI O2NNBOilA2Y 6l a SOARSYlG Ay OKAfRNBY ¢
children with preexisting genu varum at trial baseline, mean TFA was reduced from 13.3° at baseline to 8.0°
after 104 weeks of navepegritideeatment. During the OLE, fibuta-tibia length ratio remained stable in

the overall population, reflecting proportional growth of the lower leg.
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Conclusions:

In the ApproaCH Trial, weekly administration of navepegritide continued to improve lower limb alignment
in children with achondroplasia through Week 104, with greater effects in those with more pronounced
genu varum. These findings suggest that through continuous systemic exposure to active CNP,
navepegritidemay address features of skeletal dysplasia that contribute to major heeléted

complications associated with achondroplasia.

Table.
Treatment group (DB period/OLE)
navepegritide-navepegritide placebo-navepegritide

Mean [SE] change in TFA (degrees), Week 0 to Week 52 (DB Period)

: -1.33[0.41] +0.21[0.52]
All children =54} (n=26)
Children with TFA=5° at -2.07[0.75] +0.51 [0.96]
Week 0 (Baseling) {n=26) {n=13)
Mean [SE] change in TFA (degrees), Week 52 to Week 104 (OLE)

5 -0.80[0.34] -1.70[0.67]
All children (n=53) (n=26)
Children with TFA 25° at -1.84[0.66] -3.54[0.70]
Week 52 {(n=20) {n=16)

DB, double-blind; OLE, open label extension; SE, standard error; TFA, tibial-femoral angle
Data reported are observed mean [SE] absolute change in TFA among children with data available at
both time points; negative numbers indicate improvement in TFA toward neutral alignment.
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Abstract

Objectives:Previous studies have found that achondroplasia (ACH), the most common skeletal dysplasia, is
associated with reduced heakielated quality of life (HRQoL) throughout the lifespan of affected

individuals. HRQoL findings from children with ACH enrolled in the observational PROPEL study are
presented.

Methods: PROPEL is a global, prospective, observational study that enrolled children aged 2.5 to <17 years
at study entry with a confirmed diagnosis of ACH across Asia, Australia, Europe, North America, and South
America. Participants were followed for a minimum of 6 months and a maximum of 2 years and were
potentially eligible to screen for interventional studies with oral infigratinib after completing at least 6
months of observation. HRQoL was assessed using PedsQL, QoLIS$RSPamd WeeFItyuestionnaires
completed by children, parents, or caregivers at baseline and every 6 months thereafter until completion of
PROPEL. HRQoL outcomes were summarized using descriptive statistics.

Results:Among the 259 children enrolled, 135 (52.1%) were male and 124 (47.9%) were female, and the
median (range) age was 6.5 years 2416). Children and parents reported reduced HR€altes at

baseline relative to published data from averagjature populations across instruments, and scores

remained generally stable during the observational peribahle. Physical domains were scored lower

than emotional and social domains by both children and parents. Paepaotrted scores were lower than
child-reported scores for PedsQL and QoLISSY, whereas children reported higher pain severity than parents
on the PailNRS. WeeFIMgcores were generally high for cognition and mobility, with lower scores

observed in the seltare domain.

ConclusionsChildren with ACH were found to have reduced HRQoL across multiple patemted
instruments, with the physical domain most affected. Differences between childegmifts and parent
proxy-reports were evident. These findings are directionally consistent with published literature and
contribute to the expanding evidence base describing HR®Qahildren with ACH. Interpretation of the
longitudinal stability in HRQoL scores is limited by short observational foloand rollover into

interventional studies, which may have constrained the ability to assess changes over time. Nevertheless,
these results provide important contextual baseline data for interpreting future HRQoL outcomes in
children treated with infigratinib.

Table

Instrument, mean scores Domain Baseline Month 6 End of Study
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PedsQE(Child)

PedsQt(Parent)

QoLISSYChild)

QoLISS¥(Parent)

PainNR$ (Child)
PainNRS (Parent)

WeeFIM

23

Total score
Physical functioning
Emotional functioning
Social functioning
School functioning
Total score
Physical functioning
Emotional functioning
Social functioning
School functioning
Total score
Physical

Emotional

Social

Total score
Physical

Emotional

Social

N/A

N/A

Total score
Cognition

Mobility

Selfcare

72.0

69.6

72.5

76.2

71.0

68.6

62.3

71.0

77.9

66.7

63.6

57.8

69.4

63.8

50.5

39.0

61.7

50.8

1.9

1.2

81.9

92.2

83.8

69.6

72.6

70.8

72.4

78.6

69.8

67.5

63.3

67.7

76.1

66.0

64.6

57.1

70.7

65.9

52.7

42.3

61.5

54.4

1.9

13

84.4

93.6

85.7

73.9

71.7

68.6

73.4

79.2

67.0

66.6

63.2

67.9

74.2

63.0

67.6

61.4

73.2

68.2

53.0

41.8

63.3

54.2

1.7

1.2

85.0

94.0

85.9

75.0



N/A, not applicable®Scores can range from 0 to 100 (higher scores indicate better quality of$iteyes
can range from O (not pain at all) to 10 (worst pain possible).
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Abstract

Background:

Aneurysmal Bone Cysts (ABCs) are benign but destructive tumioosteoclastike cells with high RANK
receptor expression. Denosumab is a biologic drug which inhibits osteoclast maturation and has been used
to treat ABCs which are not amenable to surgical intervention.

Presenting Problem:

Denosumab use in patients younger than 18 years has been restricted due to the risk of severe rebound
hypercalcaemia.

Clinical Management:

We used Zoledronate (0.05mg/kg V) to stabitatkcium metabolism prior to initiating Denosumab
treatment, every 6 months during treatment, and once more following the final Denosumab dose.
Denosumab was given in 60mg subcutaneous injections every month which was extendeedo ttwee-
monthly intervals, depending on tumour response. Calcium metabolism was closely monitored
biochemically, and tumour status was monitored clinically and radiologically.

We have now treated 21 paediatpatients (age at start of treatment 7&517.5 years, median 14.7 years).
Diagnoses were confirmed by our multidisciplinary team in all cases, through clinical and radiological
examination, and additionally by histology in 11 patients. All patients reported rapid symptom relief,

usually from the first Zoledronate infusion, with further relief from the first Denosumab dose. All patients
showed radiological response, including two patients in whom the ABC diagnosis was subsequently revised
to sarcoma. All treatment has now been stopped in 11 patients (median duratigreatment 4 years).

The two sarcoma patients had further treatment with chemotherapy and surgery but the initial response to
Denosumab was satisfactory. Three other patients had further treatment (sclerotherapy-atldition and
curettage respectively), all with good outcomes.

Adverse effects, in the form of pathological fracture and hypercalcaemia, occurred in the first four patients
we treated. These have not occurred in the last 2 years, as we have optimiseg@atment protocol by
reducing the dose of Denosumab and ensuring regular Zoledronate infusions.

Discussion:

Denosumab combined with Zoledronate is effective in treating ABCs whilst mitigating rebound
hypercalcaemia. Medical management is successful as a standalone treatment in most patients, and acts as
a safe adjunct for other interventions, such as surgery or sclerotherapy-teongsurveillance is required

to detect tumourrecurrence or adverse effects of this novel but promising treatment protocol.

Disclosure

None declared
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A Phase 2 Study of Denosumab for Prevention of Skeletal Disease Progression in
Children with Fibrous Dysplasia

Vivian MacDonaldKelly Milligan, Afua Asantetoo, Babak Saboury, Alison Boyce
National Institutes of Health, Bethesda, USA

Abstract

OBJECTIVES:

Fibrous dysplasia (FD) is a mosaic disorder associated with fractures, pain, and deformities. Bone lesions
appear in early childhood and expand during skeletal growth, before reaching final disease burden in
adulthood. Growing evidence supports that the gsteoclastic factor RANKL plays a pivotal role in FD
pathogenesis, and that the RANKL inhibitor denosumab can reduce lesional activity in adults. However, it is
unknown if denosumab can prevent FD expansion in children. Additionally, pediatric denosumab trials have
been limited by postreatment rebound, resulting in lithreatening hypercalcemia in patients with high

bone turnover disorders and open growth plates. This study evaluated the safety and efficacy of
denosumab to prevent FD lesion progression in children.

METHODS:

15 children (age-84) were treated with denosumab for 48eeks followed by a 2&eek post
discontinuation monitoring period. Dosing ranged between @265mg/kg monthly. The primary endpoint
was change in FD progression over 48 weeks compared to untreated historical controls. All patients
received oral calcium +£alcitriol while ortreatment, and all received zoledronate at weeks 4 and 8-post
denosumab discontinuation.

RESULTS:

Denosumab treatment was associated with a marked decline in Skeletal Burden Score (médian

units/year, IQR9.36 t0-0.76), in contrast to controls who showed a median increase of 2.12 units/year (IQR
0.81 to 2.94), p=<0.01. Bone turnover markers were elevated at baseline and declingteptraent: CTX

-74.8% (50.883.0%, p=<0.0001), P1NFB.4% (64.985.8%, p=<0.0001), alkaline phosphatet®3% (58.3

76.5%, p=<0.0001). While on denosumab, 8 patients developed mild asymptomatic calcium disturbances (8
with hypocalcemia and 4 with hypercalcemia), which resolved with changes in oral supplements. At the end
of the postdiscontinuation monitoring period, bone turnover markers returned to-peatment baseline.
Postdiscontinuation, 4 patients developed mild asymptomatic hypercalcemia-lDrag/dL), which

resolved with small interval doses of denosumab. All treatnretdted adverse events were mild, and

none resulted in treatment or trial withdrawal.

CONCLUSIONS:

Denosumab treatment in children with FD was welkrated and associated with improvement in Skeletal
Burden Score compared to historical controls. Denosumab was safely discontinued without clinically
significant disturbances in calcium. Results from this trial support that denosumab is a safe and effective
treatment strategy to prevent FD lesion progression in children.

Figure 1.pdf
Disclosure

This research was funded in part by the Intramural Research Programs of the NIDCR and Clinical Center,
National Institutes of Health. Clinical trial NCT05419050 was conducted as an investigator sponsored study
with support from Amgen Inc
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Abstract

Background/Obijectives:

Calcium deprivation evolves to nutritional rickets/osteomalacia. Therefore, detection of early biochemical
and radiological signs is essential. Histologic confirmation of rickets is almost never available in clinical
practice, and the extent to which biochemistry or radiology reflect true growth plate pathology remains
unclear. Moreover, subtle radiologic findings such as ulna luc@gficyare regarded as physiologic in

infants, and their clinical significance remains uncertain. We aimed to evaluate concordance between
imaging, biochemical markers, and histologic rickets in a pairedrpogem cohort.

Methods:

Thirty-one, predominantly Caucasian and formégal infants (median age 75 days; 19 male) with
contemporaneous radiographs and rib growth plate histology were analyzed. Subjects with suspected bone
pathology were excluded. Radiology and histology were independently rated by two reviewers. Histologic
ricketswaRSFAY SR dzaAy3d AaAE LINBRSTAYSR &0GNHzOGdzNI £ O2 YL
components were present. Radiologic rickets severity score (RSS) and UL were recerded. 25
hydroxyvitaminD (250HD) (n=21/31) was analy$sdL&MS/MS at a DEQAS accredited laboratory.
wWERAZ2INILIKAO Foy2NXFEtAGASE ow{{x M FYRKk2NJ ! [0X 0OA
pathology were assessed as predictors of histologic disease. Sensitivity and specificity were calculated
relative to histologic rickets using contingency tables, with 95% confidence intervals derived from exact
binomial estimates.

Results:
Inter-NI G§SNJ NBfAFoAfAGE 41 &4 KAIK F2NJ KAadztz23e o6YStHy
Oyyod: FANBSYSYIHT ¢ I' ndto0vd | Aad2t23A0 NARO1Siha ¢

varied across markef3able 1) RSS alone showed very low sensitivity (12%) but perfect specificity (100%),
whereas UL demonstrated higher sensitivity (53%) with preserved specificity (93%). Combining RSS and UL
did not alter performance. A combined radiologic and biochemical classifier improved sensitivity (68%) with
modest reduction in specificity (86%). UL was significantly associated with histologic rickets (odds ratio
MndcoT CAaKSNRa SEIFIOG LIrnonndcddd

Conclusions:

Histologic rickets was far more prevalent than identified by radiologic or biochemical criteria. Subtle
structural finding of ulna lucency may represent a meaningful disease marker rather than being a
physiologic variant. Imaging and biochemical measures incompletely capture early skeletal pathology, but
combining modalities improved diagnostic accuracy, supporting a multimodal approach to identifying early
rickets.
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Table 1:Diagnostic performance of radiology and biochemistry relative to gold standard histology in
detecting rickets

Marker n Sensitivity (95% = Specificity
Cl) (95% CI)
Rickets Severity Score (RSS) 31 12% (£36%) 100% (7€
100%)
Ulna lucency (UL) 31 53% (2877%) 93% (66
100%)
Any radiologic abnormality (RSS + 31 53% (2877%) 93% (66
uL) 100%)
Radiologic + biochemical 21 | 68% (4887%) 86% (5¢98%)
abnormality
Disclosure

None declared
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Abstract

Objective:

Bone marrow adipocytes (BMAS) are a unique fat cell type that expand after birth and with diseases. Like
osteoblasts BMAs originate from mesenchymal stem cells and might critically influence bone homeostasis
as their development is inversely related to bone formation. Osteogenesis Imperfecta (Ol) is an inherited
bone fragility disorder predominantly caused by defects in type | collagen resulting in compromised
osteogenesis. Whether an imbalance between marrow adipogenesis and osteoblastogendsigites to

the Ol phenotype remains unclear. We therefore reexamined bone biopsies from children with Ol type |
and healthy controls, quantifying adipocytes as an additional histomorphometric parameter.

Material and Methods:

We evaluated adipocyte number and area in the bone marrow area along with histomorphometric
bone formation indices on-8umthick Goldnerstained undecalcified histological sections from 10
children with Ol (four quantitative, one qualitative, one splice mutation, mean age: 8.7 years,
range: 2.614.8 years) and 10 healthy controls (mean age 8.5 years, ranggé3&A§ears, p=0.92).

For adipocyte analysis, optical images (1.5%mr3) were examined using Imagatl the

BioVoxxel Toolbox to detect adipocytes (minimal size: 529 jimcalculate the adipocyte area
relative to the bone marrow areand to determine adipocyte density per mmz2.

Results:

Adipocytes were present in all Ol samples and in 8 out of 10 control samples (none were observed in
samples from a 2.1 and an 8y8ar-old child). The median adipocyte area relative to the bone marrow area
was 6.7 times higher in Ol than in controls but values were more variable (15.61%, range: 471B%0;
versus 2.3%, range: 0.002¢.54%, p=0.042). While adipocyte size measures (pegameter and

diameter) were numerically greater in Ol, high intedividual variability meant these differences were not
statistically significantAcross both groups, adipocyte area strongly correlated with adipocyte density
(Spearman r=0.94, p<0.0001), but not with age or indices of bone formation (adipocyte areaQie&BS,
Spearman r=0.40, p=0.07).

Conclusions:

Our bone biopsy study revealed a wide range of marrow adipocyte levels in healthy children, and even
more variation in those with Ol. The complex relationship between bone formation and marrow
adipogenesis in both groups warrants further investigations.

Disclosure

None declared
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Craniofacial Effects of Zoledronic Acid in a Mouse Model of Severe Osteogenesis
Imperfecta

Annika Lavoit Juliana Maruland#, Frank Rauctt
McGill University, Montreal, Canad&hriners Hospital for Children, Montreal, Canada

Abstract

Objectives:

Moderate to severe osteogenesis imperfecta (Ol) is associated with dysplasia of craniofacial bones, leading
to malocclusion, temporomandibular joint dysfunction and pain. Intravenous bisphosphonates are the
standard of care in children with moderate to severe Ol, but the effect of this therapy on the craniofacial
skeleton is unclear. This study therefore assessed the effects of zoledronic acid (ZA) on craniofacial bones in
Col1ai"* mice, a model of severe dominant Ol.

Methods:

Ol mice and wildype (WT) littermates, both male and female, received subcutaneous injections of ZA (50
Ho/kg, 3x/week) or placebo from#0 weeks of age, an age range with rapid skeletal development {312

mice per group). After euthanasia, skulls were scanned using +foécnputed tomography at an isotropic

voxel size of 10 um. Linear measurements were performed using 3@spablished landmarks in
SkyScabataViewer. Microarchitecture was quantified in SkySc@mnalyzer, Version 1.16.1.0. Group

differences were assessedusingatwé € ! bh+! FyR {ARF1Qa LRaid K20 (S
GraphPad Prism, Version 10.6.2.

Results:

Ol mice had reduced transverse skull dimensiongefiiporal distance:6%, p<0.0001) and mandibular
dimensions (effective mandibular leng#®%, p<0.0001). ZA treatment had no effect on these dimensions.
The height/width ratio of mandibular condyles was significantly reduced in Ol mice compared to WT
littermates €10%, p=0.05), resulting in a flattened condylar morphology (Figure 1C). This phenotype was
rescued by ZA treatment (Figure 1D). Ol mice receiving control injections had a high prevalence (42%,
n=5/12) of unilateral morphological abnormalities of the mandibular condyle and surrounding temporal
squamous bone, including enlargement and deformation (Figure 1E). These abnormalities were not
observed in WT mice or in Ol mice receiving ZA. Ol mice had reduced BV/TV at the e2bfatia (
p=0.0001), mandible41%, p=0.0007) and mandibular condylE706, p=0.04). ZA treatment was

associated with increased BV/TV of Ol mice only at the mandibular condyle (+29%, p=0.001).

Conclusions:

ZA treatment had beneficial effects on the craniofacial skeleton of Ol mice. However, improvements
seemed to be limited to sites of endochondral ossification, such as the mandibular condyle, whereas
intramembranous ossification sites appeared to be relatively resistant to ZA exposure.
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Unilateral condylar abnormality in Ol

Figure 1. uCT scans of the mandibular condyles of untreated
and ZA-treated WT and Ol mice. Compared to WT (A),
untreated Ol mice exhibit a flattened mandibular condyle (B,
red arrow). ZA treatment is associated with an enlarged
condylar morphology in both WT (C) and Ol (D) mice. Panel E
highlights a representative unilateral deformity in the condyle
(red arrow) and temporal squamous bone (yellow arrow) in Ol.
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A CNP Analog Adjuvant Treatment Improves Bone Microarchitecture and Fracture
Prevention in Growing Mice with Moderat¢o-Severe Osteogenesis Imperfecta
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Abstract

Objectives:

Osteogenesis imperfecta (Ol) is a heterogenous type 1 collagenopathy characterized by fragile
bones, decreased bone mass, and shorter stature. Currently, bisphosphonates are used to manage
moderateto-severe Ol in children because they are known to reduce fracture incidence, yet they

do not increase growth velocity -t¢pe natriuretic peptide (CNP) is produced in the growth plate

and positively regulates linear bone growth; an unpublished study by Bober found that people

with Ol have a reduced level of CNP. This study investigates if administering the CNP analog as
adjuvant treatment with a standard bisphosphonate (alendronate (ALN)) will reduce fracture
incidence while increasing bone growth and improving bone mineral density (BMD) in growing
oim/oim (OIM) mice.

Methods:

Twoweek-old OIM female mice (N=42) were divided into three groups: mice receiving saline
controls (N=8), CNP 20 ug/kg x 5 days/week alone (N=17) or CNP 20 ug/kg x 5 days/week + weekly
ALN (N=17). Faxitron images were taken at 2, 8, and 14 weeks (sacrifice) to assess fracture
incidence and measure femoral length and vertebral height. Microcomputed tomography was

used to assess bone microstructural parameters.

Results:

At postsacrifice, the CNP + ALN group had a 98.66% reduction of fracture incidence, the CNP

alone group decreased 90.32%, and the control group decreased 77.78%. Femoral length was
increased in both treatment groups (CNP alone: 6.31% increase, CNP + ALN: 6.23%) compared to
controls. Vertebral height increased in both treatment groups (CNP alone :6.94%, CNP + ALN:
chPydz0 NBfFGAGS (2 O2yiNRfad .204K GNBFGYSyd 3
Fa Ay O2NIAOFf ¢as5 O6LIK ndnnnamd YR . a5 66X non
O2NIAOFf GKAOlYySaa oO0LYW ndnnnm0 | yR (NI o6S0Odz | N
GNJF 6SOdzf F NJ . a5 OLIK ndnnnanmiv NBfIFGAGBS G2 02y (NP
Conclusion:

CNP analog adjuvant treatment greatly decreased fracture incidence asposfice, increased
femoral length and vertebral height while providing added benefits for trabecular and cortical
bone (not observed with bisphosphonates alone). These results indicate the potential of CNP +
ALN treatment to improve femoral and vertebral length, reduce fracture incidence and increase
bone thickness. Future biomechanics and FTIR spectroscopy analyses will help determine bone
strength and quality.
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Figure 1. Vertebral Height

Disclosure

No conflicts of interest
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Abstract

Objective:

Osteogenesis Imperfecta (Ol) is a heritable bone fragility disorder, with most cases caused by mutations in
genes encoding type | collagen. The cresstional area of long bones is persistently low in people with Ol,
andmay be a key factor leading to increased long bone fracture rates. We hypothesize that this reduced
bone circumference is the result of reduced periosteal apposition caused by an impaired response to
mechanical loading. Thabjective of this study is to determine bone (re)modeling response to 2 weeks of
in-vivoloading in maleCol1af™* Ol mouse model.

Methods:

Sixteenweek old maleCol1af™* Ol mice and their wild type (WT) littermates (n=10 mice/genotype)
underwent two weeks aifn-vivotibial loading to the left tibia, while right tibia served as a Hoaded

control (FiglA).In~vivomicrocomputed tomography analysis was performed at baseline (day 0) and day 15
to quantify changes in diaphyseal cortical and metaphyseal trabecular bone mass and microstructure.
l'bh+! X ¢dz] S Qa L¥sisiver&@doined (j<R.05LI A NER

Results:

Loading led to a 134% greater increase in cortical thickness of left limb compared-koaaea right limb

in WT mice (FigdB). We also observed a 118% greater decrease in marrow area of loaded limb compared to
non-loaded limb in WT mice, although this was only trending towards significance (p=0-Q&)Fig

Whereas no significant difference was measured in cortical thickness or marrow area between the loaded
and nonloaded limbs in theColla?™* mice (FiglB & 1C). Loading did not significantly increase

metaphyseal trabecular bone in WT mice, but showed a trend of increased bone deposition in trabecular
bone volume (per unit total volume) in loaded limb as compared toleaded limb for WT mice (FiD).

Conclusion:

As hypothesized, malgol1af”* Ol mice did not increase cortical bone mass with loading, unlike WT mice.
Trabecular bone was not altered in either genotype. Although previous studies with C57BL/6 mice have
reported trabecular responses, this is the first study to examine FVB albino WT mice. Studies in female
Col1ai™* mice are ongoing. These results indicate that the n@oé&lal* Ol mouse model has a reduced
cortical mechaneadaptive response.
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Fig-1. Two-week in-vivo tibial loading experiment and results: (A) Experimental setup: loading apparatus with
mouse position shown in bottom right and loading waveform shown in upper right; (B) change in cortical thickness
(ACtTh (day 15-day 0)); (C) change in marrow area (AMaAr (day 15-day 0)); (D) change in trabecular bone volume
per unit total volume (ATbBVTYV (4ay 15-day 0)); Means + SD; ANOVA (a=genotype, b=loading, c=interaction),
tukey’s post hoc test; paired t-test (* p<0.05).
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Abstract

Objectives:

Prospective fracture data are presented from a national cohort of children with osteogenesis imperfecta
(an.

Methods:

The Complex Childhood Ol service, established 2011, is delivered across four, geatrieing equitable

access to multidisciplinary care for the children and young people (CYP) in England most severely affected
by Ol (eligibility criteria include but are not limited to multiple neonatal fractures, six or more vertebral
fractures (VF), multiple limb deformities, or recessive inheritance). We estimate it sees about a quarter to a
third of all CYP with Ol in England. Consistent methods of prospectiveadd|data collection have been
instituted alongside clinical practice in an iterative process. AliViemeported here have been confirmed

by radiology and/oorthopaedic opinion. Analysis of vertebral imaging (elerakrgy Xray absorptiometry

and/or radiographs; typically, annual screening) was done by specialist paediatric skeletal radiologists.

Results:

Data are presented from the period 202625. Mean (SD) number of individuals in the service per year is
328 (10). Distribution of Ol types per year is1 Q1%; GIV 21%; Qlll 20%; OV 7%; Obther 21%; with
consistent distribution across years (SR%). Mean (SD) percentage on bisphosphonate treatment per

year is 79% (4%). Mean (SD) number of-Wérper year was 211 (34). Mean (SD; ClI) percentage of
individuals with incident notVF per year is 33% (4%:2%). Mean (SD) number of incident VF per year
(excluding COVID Hifected years) was 161 (25). Mean (SD; CI) percentage of individuals with incident VF
per year is 20% (2%;-8%6). Mean (SD) percentage of individuals with prevalent VF per year is 62% (5%).

Conclusions:

Prospective longitudinal realorld data show consistent rates of nd and VF in a clearly defined

population of CYP with Ol. Missing data is a potential limitation given the clinical setting. However, we
believe these data are accurate and unbiased given the prospective and consistent nature of data collection
and that they relate to a geographically complete population (selected only for service eligibility criteria).
Thusthey provide estimates for rates of fracture in a bisphosphortegated population than can be used

as comparative evidence in future studies.

Disclosure

None declared
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Abstract

Objectives:

Sclerostin neutralizing antibodies increased bone mass in mouse models and adults with osteogenesis
imperfecta (Ol). However, expression of b&bstand Dkk 1 are elevated in mice after sclerostin

antibody treatment, potentially dampening the therapeutic respohd#’erecently showed that a

bispecific antisclerostin/DKK1 antibody treatment (rbsAb) leads to a significant bone mass gains in
Brtl/+ micé.In this work, we aimed to examine the effects of rbsAb on the bone porosity and material
properties.

Methods:

Tenweekold male and female Brtl/and WT mice (n=10 mice/genotype/sex/treatment) received twice
weekly injections (40mg/kg) of rbsAlp PBS for 8 weeks. Collagen fiber orientation, lacunar properties and
material properties were assessed at day 56. Tissue age was controlled for in the latter two analyses by
segmenting the bone into 3 regions using fluorochrome labeling: intracortical (older bone), endosteal and
periosteal (newly formed bone). ANOVA, Tukey and paitedts were performed.

Results:

Second harmonic generation imaging showed that the ordered collagen area normalized to total
collagen area was 42% greater in rbdfdated than vehicle WT female mice (Fig. 1A). A similar
treatment-related trend was seen in Brtl/+ male (30%, p=0.07). Synchrotron tomography results
showed that individual lacunar volume was 1:2%,5% greater with rbsAb treatment for all genotypes

in the periosteal region compared to vehicle and2@so lower in the endosteal region, except for

male Brtl/+ (Fig. 1B). Lacunar number density was lower in the periosteal region of the rbsAb group
compared to vehicle. Lacunar oblateness was increased in gpeAps across all regions.
Nanoindentation in females revealed that the elastic modulus was 16% lower in rbsAb compared to
the vehicle treated female Brtl/+ mice in the intracortical region, and 20% lower in the female WT mice
in the endocortical region (Fig. 1C).

Conclusions:

The rbsAb treatment led to more ordered collagen, which is known to improve fracture resistance.
Additionally, the rbsAb treatment influenced the density and shape of lacunae in both WT ardhidce,
GKAOK O2YO0OAYSR ¢gA0K GKS t2¢6SN) StladA0 Y2RdzZ dzasx f
mechanical stress.
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Figure 1: Measurements on mice femurs at mid-diaphysis. A) Second harmonic generation microscopy images of female
WT PBS (left) and female Brtl/+ rbsAb (right), green is second harmonic signal generated with an 880 nm laser and imaged
at 440 nm, red is calcein labelling, objective is 20x / NA = 0.8. B) Synchrotron tomography volume analyzed on the femurs
at mid-diaphysis.(left; pixel size = 0.86 pm, pink beam with peak at 35 keV), lacunae and blood vessels (respectively green
and red) are segmented out of the full volume. Slice showing the three regions of interest : periosteal, endosteal and
intracortical (right). Lacunar oblateness describes the flatness/rod-like shape of a lacuna, from -1 (perfect rod, oblong) to 1
(perfectly flat, oblate). C) Elastic modulus (Er) aquired with nanoindentation using a Berkovich probe at 5000 pN peak load.
Data for male groups is currently being analyzed.
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Peak Bone Mass Development: Trabecular Bone Score and Areal Bone Mineral
Density Trajectories in Mexican Children and Adolescents with TBS Version 4
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IClinical Epidemiology Unit, Hospital Infantil de México Federico GeReiltad de Medicina, Universidad
Nacional Auténoma de México, Mexico City, Mexfbtedimaps Group SA, Geneva, SwitzerldRdculty of

Health and Medicine, Lancaster University, LancaktiriCenter of Bone Diseases, Rheumatology Unit,

Bone and Joint Department, Lausanne University Hospital & University of Lausanne, Lausanne, Switzerland

Abstract

OBJECTIVES: Achieving peak bone mass is critical feernongkeletal healthBone mineral
accumulation and trabecular microarchitectural development may follow different biological patterns
during growth. Trabecular bone score (TBS) is ad@xisedmetricreflecting trabecular bone
microarchitecture anaffers information that complements areal bone mineral density (BMD)
measurementsThis studyexaminedage and sexspecific patterns of lumbar spine TBS and BMD in a
healthy pediatric population from Mexico Cityrelation topeak bone masattainment.

METHODS: This cressctional analysis included lumbar spine DXA scans from 1,552
healthyindividualsaged %18 yeardrom Mexico CityAll scans were performealsing a GE Lunar iDXA
system. TB8alues werecomputedusing TBS Osteo Advanced (versiomvit)y an adjustmentor
abdominalsoft-tissue thicknessBothBMD and TB&ieasurementsvere stratified by sex
andevaluatedacross the age range.

RESULT®ata from1,533 participants (781 females, 752 males) wamalyzed. Both BMD and TBS
were higher at older ages; however, distinct agéated patterns werebserved. BMD showed a
pronounced pubertal pattern, with the steepest agesociated differences approximately 1213
years in females and £34 years in males, followed by attenuation toward late adolesceimce.
contrast, TBS demonstrated smaller eagsociated differences and greater variability across age
groups.In females, higher TBS values weleservedat younger agegelativeto the age at which BMD
values were highestyhereasin males, higher TBS values weteservedat older ageselativeto BMD.
A moderate positive association between BMD and TBShservedin females (Spearman rho
0.651) and males (rhm 0.644).

CONCLUSIONS: TBS and areal @vtidnstrateage and sexspecific trajectories reflecting distinct
aspects of skeletal maturation contributing to peak bone mass. While gié@minantly
capturesmineral content, TBBrovidessupplementary insight into microarchitectural integrigex
specific differences in the timing of higher TBS values align with known patterns of pubertal
maturation,emphasizing the necessity for aged sexspecific normative data. Together, these
findings support the combined use ®BS and BMD to improve characterization of bone health during
the critical period of peak bone mass development.
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Mean TBS and BMD by Sex across Age
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Figure 1 Sex-specific mean trabecular bone score (TBS; blue) and areal bone mineral density
(BMD; red) across ages 5to 18

Disclosure

MG, DLG and PC declare they have no conflicts of interest. AW, MD and KH are employees of Medimaps
Group SA, developers of TBS iNsigbftware. DH is cowner of the TBS patent, has corresponding
shares, and is pattme CEO at Medimaps Group.
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Bone Adaptation and Impaired Muscle Function in Overweight Rural Indian
Children: Implications for Fracture Risk

Sharvani Pafif, Rubina Mandlik?, Dipali Ladkat Nikhil Shak?®, Vivek PatwardhanAnuradha Khadilkaf

'Hirabai Cowasjlehangir Medical Research Institute, Jehangir Hospital, Pune,22diS§chool of Health
Sciences Savitribai Phule Pune University, Pune, fipartment of Pediatric Endocrinology, MRR
Children's Hospital, Mumbai, India

Abstract

BackgroundBody composition, bone parameters, body composition and muscle function have
been widely studied across pediatric body mass index (BMI) categories. Bothnutdgon and
overweight are associated with impaired muscle function, altered bone health, and increased
fracture risk, yet these outcomes have largely been examined in isolation. Integrated evidence on
muscle;bone interactions and muscle composition, particularly intramuscular adipose tissue,
across BMI categories remains limited, especially in nutritionally transitional populations. We
aimed to examine muscle function, bone parameters, and intramuscular adipose fat (IMAT) to
elucidate how musclebonecfat relationships differ across BMI categories in a nutritionally
transitional setting.

Methods This was a crossectional study among 422 rural Indian children agdd) §ears.

Anthropometry was assessed. BMI was categorized using ethnic spestfices. Bone health, IMAT, and
muscle function parameters were assessed using pQCT200DTscanner, Stratec, Inc; Pforzheim,
Germany) and Leonardo Mechanograph Ground Reaction Force Plate (Novotec Medical, Pforzheim,
Germany), respectivelynuscle function parameters were weigatljusted. Fracture history was recorded.

Results Among 422 children, 11.6% were underweight, 73.9% normal weight, and 14.5%
overweight.Bone density geometry and strength metrics, including trabecular density, cortical
bone mineral content, endosteal circumference, periosteal circumference, and the strags

index were markedly elevated in overweight children when contrasted with their neweajht

and underweight counterpartp 0.05; Table 1Weightadjusted muscle function parameters,
including hanegrip strength, maximum force, and maximum power, differed significantly across
BMI categoriesf(< 0.05), with progressively lower values observed in overweight children. This
divergence suggests disproportionate gains in bone parameters relative to muscle function across BMI
categories. Overweight children had a higher prevalence of fractures (9.9%) as compared to underweight
(2%) and normal weight (6.7%)

ConclusionDespite higher bone mass, estimated strength, and favourgdxdenetry, overweight
children demonstrated reduced muscle function and higher intramuscular fat, suggesting altered
muscle;bone interactions. This apparent mismatch between bone adaptation and muscle
performance may contribute to functional vulnerability during falls. The observed fracture
prevalence in overweight children supports the need to consider muscle quality alongside bone
measures when evaluating musculoskeletal health in children undergoing nutritional transition.
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Table 1: Bone and muscle parameters by weight category in rural Indian children.

Parameters Normal Weight Underweight Overweight
(N=312) (N=49) (N=61)
Trabecular density (mg/cgv 174.6£31.7 169.0+31.8 187.0+27.0
Cortical bone mineral 3.6x0.8 3.5+0.6 4.1+0.9
content(mg/cm)s
Endosteal circumference(mm)a = 26.2+3.8 24.7+2.6 27.3+£3.6
Periosteal circumference(mnan) 34.0+£3.0 32.4+1.9 35.7+£2.8
Stress strain Index(mms3) 121.8+31.3 110.3£21.2 142.5+34.2
Intramuscular fat (% 26.318.1 19.3+6.6 42.5+8.3
Hand grip strength (kg) 11.4+2.6 10.1+1.7 13.2+3.3
Maximum force(N/Kg) 2.7+0.29 2.8+0.2 2.6+0.2
Maximum power(N/kg) 34.9+4.3 35.814.1 30.8+3.7
Reported fractures(%) 6.7 2 9.9

Footnote- All the mentioned parameters had significangyQ.05)different means between groups
(p<0.05) a= significant difference between underweight and normal weight children. b= significant
difference between overweight and normal weight children.

Disclosure

None declared
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The MuscleBone Unit in Children and Adolescents: Insights from the Canadian
Health Measures Survey

Oliver L}, Leanne M Ward, Lauren E Griffith Laura N AndersénAndy Kin On WorigJonathan D Adachi
Jinhui M&, Frank Rauc¢h

McMaster University, Hamilton, Canad&hildren's Hospital of Eastern Ontario, Ottawa, Canada.
3University Health Network, Toronto, Canad@hriners Hospital for Children Canada, Montreal, Canada

Abstract

OBJECTIVES:

Muscle and bone are closely related during growth and development. We sought to identify determinants
of the musclebone relationship using peripheral quantitative computed tomography (pQCT) at the distal
lower extremity and jumping mechanography among Canadian children and youth.

METHODS:

Data were obtained from the Canadian Health Measures Survey, a nationalseatssal, population

based study. 3,225 participants (age 6 to 19.9 years) had valid m@&sUres available for analysis. We

used calf muscle crosectional area (CSA; 66% site), a measure correlated with muscle strength, and bone
mineral content (BMC) of the tibia shaft cressction (38% site), a measure associated with bone strength.
Maximum jumping power (Pmax) from the single tlegged jump was assessed as a potential mediator of
the association between muscle CSA and BiEbres using path analysis.

RESULTS:

We found a strong positive association between muscle G&fare and tibia BMGsrore. A muscle CSA z
score change of 1.00 was associated with a BMbme change of 0.64 (95% CI: 0.62 to 0.67). Calf
subcutaneous fat CSAseore (66% site), muscle densitgcore (a measure of intramuscular fat), and body
mass index (BMI}gcore were determinants of the association between muscle &8are and BMGC-z
score. Ethnicity (White vs. néWhite), selfreported moderateto-vigorous physical activity, and serum
concentrations of total calcium, 28ydroxyvitamin D3, and parathyroid hormone did not reach the
threshold of being classified as determinants of the mubdee relationship. Pmaxscore was a partial
mediator of the association between muscle CSgare and BMCgcore, even after adjustment for z
scores of muscle density, fat CSA, or BMI.

CONCLUSIONS:

In conclusion, we found that the effect of muscle size on bone mass was in part mediated by muscle power.
Both subcutaneous and intramuscular fat were determinants of the musmhe relationship and were
related to lower bone mass.

Disclosure

None declared
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Suture Fusion StagBependent Bone Structural, Material and Osteocyte Lacunar
Changes in Noidyndromic Craniosynostosis
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Austria.8Utah State University, Logan, USA

Abstract

Nonsyndromic craniosynostosis (NSC) is characterized by premature fusion of cranial sutures in the
absence of syndromic features, leading to abnormal skull growth and neurodevelopmental complications.
Despite its clinical prevalence, etiology and mechanobiology underlying NSC remain poorly understood. This
study used a mukimodal imaging approach to characterize structural, compositional, and cellular changes

in cranial bone across different stages of sagittal suture fusion in NSC.

Cranial bone obtained during craniectomy from six infants (ag8s1®nths) was analyzed using micro
computed tomography, confocal laser scanning microscopy, selardonic generation microscopy,
guantitative backscattered electron imaging, synchrotron radiatased tomography, and histology.
Sutures were classified as patent, fusing, or fused based on+toonputed tomography images.
Microstructure, mineralization, collagen organization, and osteocyte lacunar properties were quantified
adjacent to the suture (pessuture bone) and 2 mm from the suture (peripheral bone), in both primary
woven and secondary lamellar bone.

Trabecular bone structure was largely similar between-patire and peripheral regions, irrespective of

fusion status. Consistent with advanced bone maturation, bone surrounding fused sutures exhibited lower
heterogeneity in mineralization (CaWidth0%) compared to patent sutures. Secdrmarmonic generation

imaging revealed that patent sutures exhibited highly disorganized collagen fibers and as fusion progressed,
fibrous tissue was replaced by primary woven bone and subsequently remodeled into organized lamellar
bone. In accordance, histological analysis confirmed active osteogenesis with advancing fusion.

Osteocyte lacunar orientation was significantly altered adjacent to fused sutures compared to fusing and
patent sutures within lamellar bone (+10%). Lacunar number density was consistently {858é) and
lacunar volume (23%) was higher in psuture bone compared to peripheral bone. These changes were
more pronounced in lamellar than in woven bone consistent with ongoing bone remodeling.

Overall, NSC progression is associated with localized changes in bone mineralization, collagen organization,
and osteocyte morphology. The alteration of osteocyte lacunae orientation dependent on suture fusion
status is of particular interest as this may indicate a disrupted mechanosensitive adaptive ability of bone,
resulting in accumulation of more disorganized bone as the suture fuses too quickly. These findings
underscore the importance of local mechanobiological and cellular processes in drivingfaatare

providing new insights into NSC pathophysiology.
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Figure 1: Overview of analysis techniques of craniosynostosis samples including microcomputer
tomography {microCT}, quantitative backscattered electron imaging (gBEl), confocal laser scanning
microscopy (CLSM), histology on Masson-Goldner and Giemsa-stained samples, synchrotron tomography
and second harmonic generation imaging |
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Abstract

Objectives:

Highresolution peripherafjuantitative CT (HRQCY) combined with micrdinite element (LFE) models is a
powerful tool for assessing bone quality and fracture risk. A Lapareming (LH) segmentation method

has improved microarchitectural accuracy in adults (Sadoughi et al. JIBMR 2023). We compa@dTHR
outcomes obtained using LH and standard segmentation methods in children with osteogenesis imperfecta
(Ol) and healthy controls (Hosseinitabatabaei et al. JBMR 2025).

Methods:

Radius and tibia scans from 20 children with Ol and 20atksexmatched controls were obtained using

a seconegeneration HRQCT scanner. Microarchitectural and pFE outcomes were derived using both the
default and LH segmentation. Absolute differences between segmentation methods were assessed using
paired ttests with BenjaminHochberg correction. Clinical impact was evaluated by comparing baseline Ol
vs control differences andylear changes using linear mixatbdels.

Results:

All outcomes differed significantly between segmentation methods (p<0.05). Visual inspection revealed LH
as a more accurate alternative for clinical-pCT evaluation (Figure). Cortical porosity (Ct.Po) showed the
largest discrepancy, with LH producing 700% (tibia) and 1250% (radius) higher values. Trabecular outcomes
differed systematically: LH yielded 9% higher trabecular bone volume fraction (Tb.BV/TV), 15% higher
number (Th.N), and 9% lower thickness (Th.Th). Cortical thickness) @@&cféased with LH, and estimated
bone strength was % lower. Importantly, LH segmentation altered clinical interpretations. At tibia, only
LH detected significant betweeagroup differences in-year changes for Ct.Po and Th.BV/TV (LH: Tb.BV/TV
in controls increased form an average 25.3% to 26.9% while Ol decreased from 17.7% to 17.2%; default:
controls from 26.5% to 27.5%, Ol from 14.9% to 14.6%). Baseline differences in ThdNlovager

significant with LH. At radius, only LH detected significant group differencegaarhanges for Th.Th,

Ct.Po, and Th.BV/TV (LH: controls from an average 22.0% to 23.8%, Ol from 16.6% to 16.4%; default:
controls from 21.9% to 22.9%, Ol from 15.3% to 15.0%), and detected baseline differences in Tb.Th and
Ct.Th that were not observed using the default method.

Conclusions:

For these secondeneration HRpQCTimages, LH segmentation led to different clinical interpretations for
several outcomes. Th.BV/TWéar changes nearly doubled in magnitude in controls using LH.
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Abstract

OBJECTIVBDNe age (BA) from a hand/wrist radiograph is widely used to characterize skeletal
maturation. In Xinked hypophosphatemia (XLH), ricke¢sated abnormalities may alter

ossification patterns and potentially compromise automated BA algorithms. BoneXpastbeen
validated in healthy children and growth disorders, but not in rachitic conditions such as XLH. We
aimed to validate the accuracy of BoneXpefor BA assessment across rickets severities in XLH.

METHODSHand radiographs were obtained from the XLH Disease Monitoring Program
(NCT03651505). Images were stratified by bilateral wrist Rickets Severity Score (RSS) into three
groups: absent (0), low (&;5.5), and high (@), with 1:1 sexand agematching across groups.

Two pediatric endocrinologists (expert readers), blinded to chronological age (CA), independently
assigned BA using Greulich & Pyle Atlas references; discrepancies >1.5 years were resolved by
consensus. Expert BAwasthem&af (G KS SELISNI NBI RSNEQ a02NBa
Automated BA was generated using BoneXpéi3.2.2). Agreement between expert BA and

BoneXpem was evaluated using intraclass correlation coefficients (ICC) andgalkmen

analysis. BoneXpettBA:CA delay was calculated as BoneXp8A minus CA. Secondary analyses
compared BoneXpent phalangealand carpabased BA (pairedtest).

RESULTS8linety-nine hand radiographs were analyzed (CA mear&38t3.0 years; 48% female)

from 80 participants. Intereader concordance was excellent (ICC 0.975 [95% Clc0.983],

p<0.0001). Expert BA showed excellent agreement with BoneXgk2C 0.984 [95% CI 0.976

0.989], p<0.0001; r=0.985 [95% CI 0€4¥890]) with a small mean underestimation by
BoneXpeit S NBR dzd SELISNI . ! o6bnodmtpndpu &SENAT LI nad
RSS strata (ICC [95% CI]: high RSS 0.993q0.98#7], low RSS 0.982 [0.463991], RSS absent

0.919 [0.8440.959]). Overall, the BA:CA delay wa$7+0.91 years, with the greatest delays in

the highest RSS grou®(76+0.58 years). Within BoneXpett carpal BA was more delayed than
phalangeal; estimates differed by a mean of 0.32+0.84 years (N=91; p<0.001).

CONCLUSIONS&:children with XLH, BoneXperBA closely aligns with expert assessment and
appears robust across the spectrum of rickets severity. These findings support BoneXpeart
practical, standardized tool for BA assessment in XLH cloaicaland research.
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Consultant to Kyowa Kirin and BridgeBia@: Consultant to Ultragenyx, Kyowa Kirin, and Acculine. No other
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From Panic to Preparedness: How Emergency Splint Kits Improve Fracture Care in
Osteogenesis Imperfecta

Lori VandenBroekNadia Narducci, Argerie Tsimicalis

Shriners Hospital for Childreil€anada, Montreal, Canada
Abstract

Background:

Osteogenesis imperfecta (Ol) is a genetic disorder characterized by increased bone fragility, low
bone mass, and other connective tissue manifestattohividuals with severe Ol may

experience multiple fractures annually from birth through adulthood. These fractures range from
minor microfractures to severe fractures necessitating surgical intervention. Proper fracture
management is essential for pain control, optimal bone healing, reduction of complications, and
restoration of function and mobility.

In 2019, Shriners Hospitals for Childg@anada (Shriners), in collaboration with one of our Ol patients,
introduced a fracture splint kit. This kit contains the tools, materials, and educational resources required to
appropriately immobilize a fracture during an emergendpproximately 130 fracture kits have been

distributed to Ol patients at the Shriners, ensuring immediate access to supplies when needed. Families are
educated upon receiving their fracture kits by the Ol nursing care team.

Objective:

Since the implementation of the splint kits, we opted to evaluate the kits via a quality
improvement initiative to understand the perceived usefulness, and impact on the autonomy and
quality of life of the patients and their families.

Methods:
Over a fourmonth period patients with Ol or their family members were invited to complete an
anonymous questionnaire while attending a clinic visit at Shriners. Data were descriptively analyzed.

Results:

To date 20 patients with Ol or their family members responded. Overall, they expressed a
significant perceived usefulness of the kit, which has become an essential item for the
AYY20AEAT FGA2Y 2F FNI OlGdNBaod tl iASyda yR FILY
highlighting increased confidence, reassurance, and improved fracture management at home. The
families also reported a reduction in anxiety during fracture emergencies.

Conclusion

This initiative improved patient and family autonomy, confidence, and perceived quality of life
while promoting safer early fracture management. The program shows strong potential for
expansion to other osteogenesis imperfecta care settings.

Disclosure

none declared
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Collaborative PracticdBased Creation of a Podcast Series on Virtual Reality for
Pain and Anxiety in Children's Orthopaedic Healthcare

Jessica DirtgAlisha Michalovig Emily K DrakgArgerie Tsimicafig

!Shriners Hospitals for Childrecanada, Montreal, CanadcGill University, Montreal, Canad®lount
Allison University, Sackville, Canada

Abstract

Objectives:

Significant levels of pain and anxiety are experienced by children undergoing medical procedures, such as
orthopaedicsurgeries. Pain and anxiety may be lessened by distraction techniques such as virtual reality
(VR). However, barriers have contributed to a significant lag in implementing VR into clinical practice. This
practicebased study sought to collaboratively create a podcast series to promote knowledge dissemination
and VR implementation into practice.

Methods:

A practicebased study, guided by the principles of andragogy and cognitive theory of multimedia learning
(CTML), was conducted. Twelve experts in the field of VR participated interaneudicrecorded

interview and contributed to the creation of their respective episode, on topics related to VR evidence, use,
integration, creation, troubleshooting and decisioraking. Across the episodes, a thematic analysis was
conducted to inform a summary episodettee podcast series. The process of creating the podcast series
was documented.

Results

Nine podcast episodes were created with 12 participants including a child life specialist, a clinical research
coordinator, doctors, decisiemakers, nurses and clinicians. Main themes identified included VR benefits
and future use, clinician difficulties, immersion, interaction with users;monersality of VR, adverse

effects and practice implementation.

Conclusions:

Podcasts offer a novel way to disseminate knowledge but there has been limited understanding of their
optimal structure. This paper delineates the systematic approach undertaken to produce a podcast series to
disseminate science. The created podcast series will help disseminate knowledge on VR use in children's
orthopaedic healthcare, consequently promoting its implementation into practice.

Disclosure

None declared
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The Experience of Spinal Bracing at a-B#&sed Paediatri©steogenesis Imperfecta
Centre

Emilie HupinAlice Walker, Zoe Bowman Bayles, Abigail Bolland, Mark Heathfield, Alex Chesover, Moira
Cheung, Belinda Crowe, Catherine DeVile

Osteogenesis Imperfecta Service, Great Ormond Street Hospital for Children NHS Foundation Trust, London,
UK

Abstract

BACKGROUND:

Osteogenesis Imperfecta (Ol) is a bone fragility disorder typically caused by a defect in the genes which
produce type 1 collagen. Features include propensity to fracture and skeletal deformities. The development
of scoliosis is common, with overall prevalence ranging from-383%6. Evidence shows that in children,
untreated spinal curves may progress, and timely intervention is key in preventing complications such as
pain and reduced pulmonary function. Conservative, medical and surgical management options should be
considered for best outcomes.

PRESENTING PROBLEM:

The use of spinal bracing for scoliosis management in Ol appears to vary internationally. Previous literature
suggests the risk of rib fractures and chest wall deformities is high, tolerpoce and bracing is not
effective in stabilising spinal curves.

Some of the research pmates bisphosphonate therapy and more recently spinal bracing is being
considered across Ol centres.

CLINICAL MANAGEMENT:

At a UKbased paediatric Ol centre, spinal bracing is being triadleslipport scoliosis management (N=15).
Orthotic devices varied depending on clinical presentation, age, mobility, and the deeialing process
involved the multidisciplinary team, orthotist and patient /family. Details regarding function, comfort and
tolerance postorthotic intervention were recorded. Interval radiology to evaluate progression of curves
and spinal orthopaedic monitoring continued as normal.

Table 1.
DISCUSSION:

Our data suggest that using spinal bracing in Ol is not without complications, with tolerance issues and
discomfort frequently reported. In some cases, mobility was negatively impacted, and wear was

interrupted by limb fractures or surgery. Orthosis modifications were often required. 6 patients achieved
prolonged periods of wear (> 8 hours per day), and others continue to build up use gradually. Orthotic
management was discontinued in 3 cases; one following skeletal maturity, one due to poor tolerance and
one who proceeded to spinal surgery. To date, no serious adverse events such as fractures have occurred.

Further investigation is needed to determine the effect of bracing on spinal curve progression and chest
wall shape over time. Bracing in paediatric Ol requires careful MDT consideration and monitoring. We
continue to explore spinal bracing as a safe and appropriate adjunct for scoliosis management.

Table 1

Sex | Age at Ol type/ Cobb | Orthotic device Adverse effects Wear >
|n|t|a_l (Genetics) angle 8 hours
bracing
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(night)

No
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No

No

Yes

Yes

(night)

No

Yes
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F 6 Type 1 /HGPPS®  78°
(COL1IAIROBOB

M 9 Type 8 45°
(P3H2

ITLSQ thoracolumbar support orthosis

Rigid TLSO

DEFO

2DEFOdynamic elastomeric fabric orthosis (Lycra suit)

3Horizontal gaze palsy with progressive scoliosis

*Bracing discontinued
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Investigating the Effects of Group Aquatic Therapy for Children with Osteogenesis
Imperfecta

Mallory GardnerAnthony Puglisi
Children's Hospital of Philadelphia, Philadelphia, USA

Abstract

OBJECTIVES:

Aquatic physical therapy is routinely recommended for children with Osteogenesis Imperfeca Qdafe
modality formuscle strengthening, weightearing,and balancesxercise. The buoyancy of the

water protects from falls while the viscosity provides resistance for strengthening. Despite this
recommendationthere is little evidence on the effects of aquatic physical therapy on muscle
strength,muscle power, or function in children with Ol. Tdtgectivesof thiscase serieare to outline

specific exerciseappropriate forambulatory children with Ol and to review the effects on muscle strength,
muscle power, and function after a sikeek aquatic group therapy program.

METHODS:

The 50 minute weekly aquatic therapy group will focus on swimming, lower extremity strengthening
activities, and balance exercise in floating, kneeling, and stanBmgy. to the initiation of the program and
within two weeks after the last session, lstgengthwill be assessethy handheld

dynamometry musclepower bybroad jump distance and vertical jump height, dodctionalmobility with
timed up and down stairdlhe Water Orientation Test Alyn 2 will be used to askesgion and swimming
skills in the water. Baseline apdstintervention outcomes will beonvertedinto and age and sex
specificZ-scoresusing standard referencesnd paired ttestswill be used tadeterminesignificance.

RESULTS:

To date, four patients with Ol have agreeddtarticipatein this pilot

aquaticsgroup (two females,two males, ages-81). Comparison of baseline and post@ek intervention
outcomes will be completed upon cessation of the progr@mscription of aquatic exercises will include
walking activities, swim strokes, floatation exercises, balaricingried positions, step ups, jumping,
andlunging.

CONCLUSIONS:

We plan tosupplementhe evidence on aquatic physical therapy éonbulatorychildren with Ol, by
outlining specific exercises performed and the effects on muscle strength, muscle power, function, and
swimming skills after six weeks in the group setting in the pool.

Disclosure

none declared
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Use of Standardised Motor Assessments to Evaluate Developmental Motor Skills in
Children with Osteogenesis Imperfecta

Lisa Mills, Amy Pilkingtoh Hannah Bassét{tToby Candlér

!Bristol Royal Hospital for Children, Bristol, BNdHR Biomedical Research Centre (Diet & Physical Activity
Theme), University of Bristol, Bristol, UK

Abstract

Developmental motor skills and praxis underpin performance of functional movement and participation in
daily activities. In Osteogenesis Imperfecta (Ol), skeletal fragility, hypermobility, pain, and reduced muscle
strength may disrupt typical motor development. Clinical monitoring often focuses on motor milestones
and mobility, but standardiseshotor assessments may offer a more detailed evaluation of functional
abilities.

Objectives

To evaluate the utility and compare outcomes of two widely ustathdardisednotor assessments
in children with milémoderate OI.

To explore the range of motor skill strengths and difficulties in this group
Methods

Twentythree children with mildmoderate Ol attending a UK specialist centre were invited to participate.
Participants completed the Movement Assessment Battery for Chitd¢MABC3) and the Bruiningks

Oseretsky Test of Motor Proficierg®/(BOT2) in two separate appointments. Pain and fatigggQOwere

rated pre and post assessment. Children also rated task difficulty and enjoyngéit Administration and

scoring times were recorded. Outcomes were analysed using@lahdi Y Iy LJX 203 { LISF NXY I y ¢
correlation, and Man#Whitney U calculations.

Results

Twenty children completed both assessments; 12F:8M; median age ten years(rabjededian total

previous fractures six (range<@); six were receiving bisphosphonates and three had prior rodding

surgery. Mean composite motor scores were within the average range (BOT2=41.56; MABC3=44.5), with
good agreement and correlation between tests (R=0.734). Participants showed weaker performance across
several subtests; fine motor precision,-oalination, strength, and gross motor agility tasks. Mean
differencesbetweenpre and postassessment ratings of pain (BOT2=0.8; MABC3=0.6, p=0.182) and fatigue
(BOT2=0.5; MABC3=0.85, p=0.399) ratings were low and similar across assessments. Mean enjoyment
ratings were comparable (BOT2=1.65/6; MABC3=1.95/6, p=0.342). Scoring time was identical (38 minutes).
MABC3 was rated easier (BOT2=2.85/6; MABC3=2.35/6, p=0BQ8R administration was longer (56 vs

45 minutes, p=<0.001). but assessed a broader range and depth of skills.
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Bland-Altman Plot for BOT2 and MABC3 Composite Motor Scores

-1000 |

Difference of Motor Composite Score
between BOT2 & MABC3
[ ]
°
®
[

8
8

.00 30.00 40.00 5000 50.00 70,00
Means of Composite Motor Score between BOT2 & MABC3

Conclusions

Standardisedanotor assessments are valuable in identifying specific motor difficulties, informing targeted
therapy when administered by clinicians experienced with children with Ol. Both assessments were
comparable across a range of outcome and experience measures. Further research is warranted to evaluate
applicability for children with more severe Ol phenotype.

Disclosure

None declared
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Navigating the Move to Adult Services: Consultation Insights from Skeletal
Dysplasia Youth and Their Parents

Anita FreemanCatherine AliMarianna Shiafkou, Emma Bewick, Emilie Hupin, Daniela Melamed, Emily
Golding, Rachael Worthen, Moira Cheung

Great Ormond Street Hospital NHS Trust, London, UK
Abstract

Objectives:

Young people with skeletal dysplasia (SKD) face complex physical, psychological, and social challenges as
they transition from paediatric to adult healthcare. Despite established transition frameworks, limited
research has explored conditidgpecific needs and priorities for this population.

Methods:

A service development consultation was conducted at Great Ormond Street Hospital for Children between
July and November 2025. Parallel focus groups with young people (ag2d) End parents explored
experiences of gaining independence, priorities for transition preparation, and perspectives on
multidisciplinary care. Transcriptions and facilitator notes underwent thematic analysis, followed by
multidisciplinary team (MDT) review and parent feedback.

Results:

Nine young people expressed an interesitegoining the consultation, and a total of 4 young people and 5
parents were able to join the focus groups (Figure 1). The thematic analysis from the focus groups
highlighted systemic, psychological and practical barriers to independence, including navigating visible
difference, fluctuating support needs in education, challenges using public transport, and difficulties
advocating in healthcare settings. Parents emphastsgaterns about readiness for medical

decisiordnaking, inconsistent coordination across services, and the need for structured preparation. Young
people prioritised understanding their condition, developing confidence in appointments, and accessing
meaningful peer support. Across groups, early preparation, clear informatianing, and holistic,
wellZoordinated care were identified as essential.

Figure 1 Participant Demographics

Sex Age | Diagnosis Young Person Parent group
Group
Female @ 20 HajduCheney Yes Yes
Syndrome
Male 17 Pseudoachondroplasia, Yes Yes
Female @15 Achondroplasia Yes Yes
Female 16 Chondrodysplasia Yes Yes
Male 17 Achondroplasia No Yes
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Conclusions:

Findings informed a set of targeted service developments, including independecicsed outpatient
practices with preclinic preparation calls with the young person, annual peer workshops, jomt OT
Physiotherapy sessions with patient led gbaked to enable independence (e.g. use of public transport),
enhanced psychological support, and strengthened trabfé&rare processes. The consultation
underscores the need for a developmentally attuned MDT support, with a/8&ined, and
familyZnclusive transition pathway that promotes autonomy whiégognising the unique social and
emotional contexts faced by young people with SKD.

Disclosure

None Declared
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Perceived Barriers to Physiand Occupational Therapy Needs in Children with
Bone Disorders: A Survdyased Study as Part of the Navigating the Inter
disciplinary Care Experience (NICE) Bone Health Research Program

Stefan JackowskiJessica Buffam BuffanBerdar Kilicarslad, Ayushi RegrhiJinhui M3, Mei Wang,
Nasrin Khah Fahd Alshammif, Sarah BakhantisUIrich Montché#, Rana Hallourf, Leanne Wart!

!Children's Hospital of Eastern Ontario, Ottawa, Can4diaision of Neurology, Department of Pediatrics,
University of Ottawa, Ottawa, CanaddlcMaster University, Hamilton, CanadBivision of Endocrinology,
Department of Pediatrics, University of Ottawa, Ottawa, Canz&kction of Pediatric Endocrinology,
Department of Pediatrics, King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi Arabia

Abstract

Objective:Pediatric patients with rare bone diseases face bone fragility, chronic pain, and reduced mobility.
Physiotherapy (PT), occupational therapy (OT), and mobility devices are often recommended, yet access
may be limited by barriers. This study examines the barriers perceived by caregivers of patients with rare
bone diseases in accessing rehabilitation services.

Methods A prospective, crossectional observational survey study was conducted involving 105 children
<19 years of age receiving care in a tertiary care pediatric rare bone disease clinic. Datalleeted

through patient and caregiver questionnaires and chart reviews. The questionnaires were designed to
explore perceived barriers to accessing and participating in rehabilitation services (e.g. logistical, financial,
and personal factors). Descriptive analyses summarized participant characteristics and reported barriers.

ResultsOverall, 49.5% of caregivers and patients (52/105) reported at least one barrier to accessing PT, OT,
or mobility devices as part of rehabilitative cafanong those reporting at least one barrier, 15.4% (8/52)
reported feeling overwhelmed when choosing a rehabilitation clinic, and 43.3% (17/52) indicated a need for
more information about available rehabilitation services in their commuuritpong the 62.9% of patients
(66/105) requiring PT, 18.2% (12/66) were unable to access services, with 71.2% (47/66) reporting at least
one barrier. The most frequently reported barrier was limited appointment availability outside of work or
school hours (29/66, 43.9%). OT was required by 27.6% of patients (29/105), of whom 72.4% (21/29)
experienced at least one barrier. As for PT, limited appointment availability outside of work or school hours
was the most common barrier to OT (11/29, 37.9%). Among patients requiring mobility devices (38.1%,
40/105), 60.0% (24/40) reported barriers, mostly related to family financial constraints (15/40, 37.5%).

ConclusionsPatients with rare bone disorders and their caregivers experienced substantial barriers to
accessing rehabilitation services across PT, OT, and mobility devices. Common barriers included limited
appointment availability outside of work or school hours and financial constraints. Many families also
reported feeling overwhelmed when selecting providers and needing more information. Flexible
scheduling, financial support, and patient navigation services may help reduce these barriers and improve
access to rehabilitative care.

Disclosure

None declared
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Patient Reported Pain in Children with Osteogenesis Imperfecta

Kieran Murphy Claire Hill, Chidambaram Sethuraman
Sheffield Childrens Hospital foundation trust, Sheffield, UK

Abstract

OBJECTIVES

ToAur]derstand the prevalence of pain in cAhiIdrenAwith, Qsteogenesi,s Imperfecta (Ol) under the care of the
YSUlFIo2ftA0 02yS RAaSFEaS uaStY Fd {KSTFFASER / KA{f RNBY
To gain greater understanding of patient reported pain in paediatric Ol population

To understand if children and families are interested in pain education

METHODS

Retrospective analysis of the pain domain (9% on 362 completed Ol Quality of Life (OIQOL)
guestionnaires completed by patients under the care of the metabolic bone disease team between
September 2016 and October 2024.

A scoping pain guestionnaire was handed out to patients with Ol and their families during their clinic
appointments or admissions for bisphosphonates between January and March 2025.

RESULTS

Analysis of the OIQOL identified 6.9% of patients reporting a high frequency of pain with a further 17.1%
reporting moderate frequency of pain.

The selreported pain questionnaire was completed by 23 patients age betwekh 8

26% reported daily pain, 9% weekly pain. 43% monthly pain with the remaining 22% never reporting pain.
There was no correlation between Ol type and reported incidence of pain. Back 32% and legs 28% were the
most common areas for pain.

8 participants (35%) wanted pain education with 2 patients (9%) being unsure and 13 (56%) were not
interested in pain education. There was a strong correlation between participants who reporting daily or
weekly pain and wanting pain education of 62.5%.

CONCLUSIONS:

The service evaluation highlighted the reported prevalence of pain on children under the metabolic bone
RA&ASFAS GSIFY 4G {KSTFASER / KAfRNByQa | 2aLAdGrt @Al
pain having a significant impact on quality of life. 35% of patients who completed the scoping pain
guestionnaire reported daily or weekly pain with 35% of completed questionnaires wanting pain education.

As a service we aim to offer a larger program of support on pain management and pain education to all
patients with a diagnosis of Ol for them to opt in to.

Disclosure

Dr Claire Hill developed Ol quality of life questionnaire
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Longitudinal Changes in Serum PRQ and PR@?2 Reflect the Pubertal Growth
Spurt in Healthy Children and Adolescents

Li Juel Mortensel?, Yi H&, Martin Blomberglenseft®, Jgrgen Holm Peters&rStine Agergaard Holmbbg
AnneChristine Baylensed, Anders Jutif*

!Department of Growth and Reproduction, Copenhagen University Hodiiahospitalet, Copenhagen,
Denmark?: International Centre for Research and Research Training in Endocrine Disruption of Male
Reproduction and Child Health (EDMaRC), Copenhagen University HdRgtdospitalet, Copenhagen,
Denmark3Nordic Bioscience, Department of Rheumatology, Nordic Bioscience, Biomarkers-sear &te
Herlev, DenmarkDepartment of Endocrinology and Internal Medicine, Division of Translational
Endocrinology, Copenhagen University Hosgitallev and Gentofte, Herlev, DenmatRepartment of
Clinical Medicine, University of Copenhagen, Copenhagen, Denf8adtion of Biostatistics, Institute of
Public Health, Faculty of Health Sciences, University of Copenhagen, Copenhagen, D&aparkment
of Growth and Reproduction, Copenhagen University HosRigéhospitalet, Copenhagen, Copenhagen,
Denmark&International Centre for Research and Research Training in Endocrine Disruption of Male
Reproduction and Child Health (EDMaR&bpenhagen University Hospit&igshospitalet, Copenhagen,
Denmark®International Centre for Research and Research Training in Endocrine Disruption of Male
Reproduction and Child Health (EDMaRC), Copenhagen University HdRgdospitalet, Copenhagen,
Copenhagen, Denmark

Abstract

Introduction Epiphyseal growth in children and adolescents is stimulated directly by growth hormone (GH)
and indirectly via insulitike growth factor 1 (IGH. Monitoring ofgrowth in short children treated with GH

is commonly done by serum IGRvhich is not an ideal biomarker. Thus, other biomarkers reflecting
endogenous and Ghhduced growth are needed. Growth plate activity and collagen synthesis are reflected
by increasing procollagens like RRO and PRQ2. Therefore, we evaluated PR and PR@2, from the
longitudinal part of the Copenhagen Puberty Study, established reference intervals, and evaluated the
association to linear growth.

Methods. We included 1700 serum samples from 108 females and 105 males-l#&ggears), followed
longitudinally between 200@2014. We assessed height velocity, including peak height velocity (PHV),
pubertal development by Tannataging, and serum concentrations of ssgroids, IGH, and PR&1, and
PRQGC2 by specific immunoassays. In addition, fR@nd PRQ2 were determined in short children born
small for gestational age (SGA) before and after 12 months ofdigl GH treatment.

ResultsPRGC1 and PR@?2 increased significantly with increasing age and pubertal development (females:
Tanner B1 through B3, p < 0.0001; males: G1 through G4, p < 0.001). Both procollanges increased to
maximal levels at the time of PHV, with a subsequent rapid decline. By contrastesaixls and IGF

continued to increase after cessation of linear growth.-IGfndard deviation score (SDS) was correlated
with both PRGC1 SDS (females~ 0.40; males?= 0.34, both p < 0.0001); and with PR® SDS (female’ r

= 0.24; males?= 0.32, both p < 0.0001). In Gidated prepubertal children, both markers increased
significantly compared to baseline (PR®: mean 0.70 SD vs. 3.78 SD, p=1.33xPIRGC2 SDS: mean

2.07 SD vs. mean 0.69 SD, p=0.0055).

In conclusionwe present longitudinal changes in serum levels of fFR@nd PRQC2, as potential

biomarkers of endogenous and @htluced linear growth. Further studies are needed to evaluate the
clinical usefulness of procollagens as biomarkers oi@dbiced growth.

Disclosure

PRQGC1 and PR@2 are measured using commercially avalable kits for Nordic Bioscience. ACBJ is an
employee and shareholder of Nordic Bioscience. YH is an employee of Nordic Bioscience.
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Exploring the Relationship Between Disease Duration, Glycemic Control, and HR
pQCTderived Bone Parameters in Adolescents with Typdiabetes

Jada Kisdanielle Whittier, Steven Boyd, Richard Walker, Josephine Ho, Leigh Gabel
University of Calgary, Calgary, Canada

Abstract

BackgroundTypel diabetes (T1D) is the most common childhood endocrine disordef. Sub
optimal bone accrual during adolescence increases the risk of fractures and osteoporosis, and
individuals with T1D are at elevated risk, although the mechanism is unclear. T1D duration and
poor glycemic control may impair bone density and microarchitecture; however, evidence remains
conflicting.

Objectives:To examine the relationship between disease duration, glycemic control (HbAlc,
percent of time spent within target blood sugar range; TIR), and bone outcomes from high
resolution peripheral quantitative computed tomography (AQCT) in 10 to }gearold
adolescents with T1D.

Methods: Adolescents (age 1D2) with T1D were recruited into the Calgary arm of the Canadian

Bone Strength Development Study. Participants reported demographics, T1D duration, and TIR

from their continuous glucose monitors over the past 90 days. HbAlc was obtained from medical
records from the four most recent measurements.-piBCT (Xtreme CT 1,81 resolution)scans

were performed at the 4% radius, 30% radius, 6% tibia, and 30% tibia to examine cortical
(distal/proximal sites) and trabecular (distal sites) volumetric bone mineral density (vBMD) and
YAONRI NOKAGSOGdZINBE® 5SAONRLIIADGS YSRAIYyA O0Ayd SN
correlations examined the relationships between disease duration, TIR, and HbA1c with vBMD and
microarchitecture.

Results:Seven females and three males (11.8 years ¢12.&) have been recruited to date.

Median T1D duration was 5.2 (3518) years, HbAlc was 7.7 (B48), and 9&day average TIR was
57.0% (282 0 Pz 0 d { LIS NX I yQa O2NNBflFGA2ya NBISI
¢mM5 RdAzNF GA2Y YR O2NIAOIE @.a5 G GKS om: 0
microarchitecture at this site were weak and nsignificant (thickness:=0.26; porosity: =-0.27).
There were no relationships detected between T1D duration, TIR, or HbAlc and cortical or
trabecular vBMD or microarchitecture at any other scan site.

SR
A

(@]

ConclusionsThe lack of association between glycemic control and bone outcomes may be
reassuring for individuals who are still optimizing their TLD management, though low power limits
these findings. The positive association between T1D duration and proximal tibia cortical vBMD
suggests T1D onset closer to rapid bone accrual periods may influence cortical mineralization.
Future analyses from this ongoing study will confirm observations in a larger sample.
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Figure 1:Scatterplot demonstrating the relationship between T1D disease duration and cortical
vBMD at the 30% tibia.

Disclosure

None declared.
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Agreement Between Predicted and Longitudinally Observed Maturity Offsets in
Children and Youth with Type 1 Diabetes

Zahra Ghafoutj James (D) Johnstofy Munier Nou?, Saija Kontulainén

!College of Kinesiology, University of Saskatchewan, Saskatoon, Civequirtment of Mechanical
Engineering, College of Engineering, University of Saskatchewan, Saskatoon, @oikdge of Medicine,
University of Saskatchewan, Saskatoon, Canada

Abstract

Objectives

Accurate assessment of biological maturation is fundamental in pediatric research and clinical care,
particularlyin chronic conditions that alter typical growth trajectories, such as Type 1 diabetes (T1D).
Maturation influencegphysiological responses, metabolic control, and the effectiveness of intervention
outcomes, including physical activity trigtowever, clinical methods for assessing maturation are often
viewed as sensitive, invasive or impractical in research or clinical settingsp&zfic maturity offset
predictions offer a practical, neimvasive approach for estimating somatic maturity using routinely
collected clinical measures, yet their accuracy has not been evaluated in youth with T1D.

Methods

Age and standing height data were extracted from the clinical records of 31 youth with T1D (17 males),
aged 18 years, resulting in 283 longitudinal observations. Predicted maturity offset (MO) values derived
from sexspecific Moore equations were compared with growthsed maturity offsets calculated from
longitudinal height velocity curves generated using cubic spline models. Analyses were restricted to
observations within £4 years of age at peak height velocity (APHV). Agreement was evaluated using linear
regression, Blanéltman analyses, and subgroup comparisons across discrete maturity stages relative to
APHV.

Results

Predicted maturity offsets showed strong associations with grelmabked estimates in femaleR3= 0.79)

and malesR2= 0.82) (Figure 1). In males, a proportional bias was evident, with systematic underestimation
of maturity offset by the Moore equation (mean differene@:42 years; 95%I!:-0.57 t0-0.27), particularly

at higher heightfor-age Zscores. Subgroup analyses demonstrated closer agreement near APHYV, with
larger discrepancies (>0.5 years) observed further from APHYV in both sexes, especially among males.

Conclusions

Sexspecific Moore maturity offset predictions provide a practical approximation of maturational timing in
youth with T1D using routinely collected clinical data. However, systematic underestimation observed in
males may lead to misclassification of maturational status, with important implications for the
interpretation of growth patterns, physical activity responses and other healted outcomes. When
precise maturity assessment is required in pediatric research, longitudinal, gtuasitd methods remain
preferable.
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Figure 1Scatterplot, with linear regression fits (red dotted line) between predicted maturity offset (MO)
and observed MO in female (A) and male (B) children and adolescents with T1D. Grey line pertains to the
case wherey = x.

Disclosure

None declared.
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Trabecular Bone Score By Tanner Stage in Children from Mexico City: TBS Osteo
Advanced for Pediatrics (Version 4)

Miguel Angel GuagnélliDesiree Lope@onzalez Anna Walstrj Madeleine DaviésKaren Hiné?, Didier
Hang* Patricia Clark

IClinical Epidemiology Unit, Hospital Infantil de México Federico GeReiltad de Medicina, Universidad
Nacional Auténoma de México, Mexico City, Mexfbtedimaps Group SA, Geneva, SwitzerldRdculty of

Health and Medicine, Lancaster University, LancaktiriCenter of Bone Diseases, Rheumatology Unit,

Bone and Joint Department, Lausanne University Hospital & University of Lausanne, Lausanne, Switzerland

Abstract

OBJECTIVES

Trabecular bone score (TB8Bhtained throughdualenergy Xray absorptiometry (DXAdffersan
indirectmeasure otrabecular bone microarchitecturdat may provideadditionalinformation to
bone mineral density during growtiRespitethe close relationship between skeletal maturation and
puberty, there remainslimited data onexpectedpediatric TBSelated tospecific pubertal stage3his
studysoughtto establishsexspecific TBS reference curvies a Mexicanpediatric populationand

to examinehow pubertal development, defined by Tanner stagéectsTBSraluesin males and
females.

METHODS

This crossectional analysis @XA scanef the lumbar spind GE Lunar iDXA) from
1,533healthyparticipantsusedTBS Osteo Advanced (versionwjchadjusts fordirectly-
measuredabdominal softtissue thickness. TBS values were stratified by sex and Tanner stage (Sexual
Maturity Rating &5). TBS was analyzed accordingramner stageand agespecific percentile curves

were constructedusing Generalized Additive Models for Location, Scale, and Shape (GAMLSS).

RESULTS

Data from781 femaleand 752 malegaged 518 years)vere analysedIn girls, TBS accrual started from
age 9whereasin boys this was ages 10 to Both sexeslemonstratedsignificantly
increasedlBShroughout pubertal maturation, with the most pronouncedcrualoccurringbetween
Tanner stages 2 and 3 (13.2%damalesand 9.9% imales).
FemalegdlemonstratedlargerTBSncreasest this stage,from a median of 1.05 at Stagg to 1.21 at
Stage 3whereasmalesshoweda more gradual increase from Tanner st&ge

(medianTBS1.09)to 5 (medianTBS1.28). Sexand Tanner stagespecific TBS percentile curvesong
with agereferenced curvesyere established.

CONCLUSIONS:

In Mexican children and adolescents, trabecular bone seghgbitsdistinct, sexdependent pubertal
patterns, with substantial increases during rpdbertal stagesThese findings underscore

the importanceof incorporatingpubertal stagealongsidechronological age, when interpreting TBS

in pediatric populations. The provision of Tanner stegpeecific reference data supports the use of TBS
as a complementary tool for assessing bone microarchitecture during growth and skeletal maturation.
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Figure 1 Boxplot representing TBS distributions by Tanner stage for females (a)
and males (b).

Disclosure

MG, DLG and PC declare they have no conflicts of interest. AW, MD and KH are employees of Medimaps
Group SA, developers of TBS iNsigftware. DH is cowner of the TBS patent, has corresponding
shares, and is pattme CEO at Medimaps Group.
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Sexspecific Differences in Bone Morphology and Response to Bisphosphonate
Treatment Indicate Osteogenesis Imperfecta may not be Simply Labeled as a Low
Bone Mass Condition

Chloe Derochér Matthew Bernhard, Erin Cartéek, Karl JepsénCathleen Raggto

IKathryn O. and Alan C. Greenberg Center for Skeletal Dysplasias, Hospital for Special Surgery, New York,
USAZCollege of Osteopathic Medicine, New York Institute of Technology, New YorkDéf#tment of
Orthopedic Surgery, University of Michigan, Ann Arbor, USA

Abstract

Objectives:

Osteogenesis imperfecta (Ol) is often classified as a low bone mass disorder, yet fracture risk may stem
from structural abnormalities rather than reduced bone mass alone. This study aimed to define the
structural basis of altered bone mass in Ol using second metacarpal morphology and to evaluate
differences in bone robustness and relative cortical area (RCA) by age, sex, Ol type, and
bisphosphonate treatment.

Methods:

This IREapproved retrospective study analyzed antespwsterior hand radiographs from

individuals with Ol and agmatched controls. Second metacarpal length and csesgional

geometry were used to calculate robustness (total area/bone length) and RCA (cortical area/total
area). The study included 276 radiographs from individuals with Ol and 701 control radiographs.
Multiple linear regression models assessed effects of age, sex, Ol diagnosis, Ol type, and
bisphosphonate treatment within two years of imaging. Nonparametric tests compared
morphologic parameters across common Ol types.

Results:

Across the lifespan, individuals with Ol had significantly lower metacarpal robustness compared to
O2yUNRBf&asx AYRAOFGAY3I || &t SYRSNJ 62YyS LKSy2G&LIS 6
associated with age and male sex. In contrast, Ol diagnosis showed minimal correlation with RCA (R =
£0.013), suggesting cortical bone mass relative to bone size is largely preserved. Within the Ol cohort,
bisphosphonate treatment was not associated with increased robustness or RCA. Ol type was not a
significant predictor of robustness, although type 3 Ol tended toward lower robustness, while types 3

and 4 exhibited higher RCA than type 1. Sexual dimorphism was observed for robustness but not RCA.

Conclusions:

Ol should be considered a slender bone phenotype rather than uniformly low bone mass. The

weak association between Ol and RCA challenges its classification as a low bone mass disorder and
may explain the limited structural benefits of bisphosphonate therapy. These findings support a
treatment paradigm guided by bone structural phenotype rather than bone mass alone and
underscore the need for therapies that enhance periosteal expansion and structural strength in Ol.

Disclosure

None declared
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Infant Rib Material Properties Assessed Using Monotonic Loading to Failure,
Microindentation and Raman Spectroscopy

Koushikreddy Allaf D Nicole Meyers Miriam Soto Martinez Jason WierseniaChristian Crowdér
Catherine Ambrose

tUniversity of Texas Health Science Center at Houston, Houston?Ht8As County Institute of Forensic
Sciences, Houston, USAarrant County Medical Examiner's Office, Ft. Worth, USA

Abstract

Objectives

There is little data in the literature on the material properties of infant bone as bone specimens from this
population are difficult to obtain and mechanical testing requires bone biopsies to be tested destructively.
Here we present data from excised rib sections obtained from 50 decedents under the age of 1 year with
no known bone disorders using 3 point bending (3PB) to failure, Raman spectroscopic imaging, and
microindentation.

Methods:

All specimens were retrieved as antdederal cross sections from one rib between levels 2 and 8, wrapped
in salinesoaked gauze, and frozen until imaging and testi&gch rib was imaged using microCT to obtain
bone crosssectional area (CSA), cressctional moments of inertia (second moments of area) about the
major and minor axes (Imiend Imax), and the diameter in the testing directiorhe specimens were

tested in 3PB in the pleural to cutaneous direction at a displacement rate of 0.1mm/s until failure followed
by Raman spectroscopy to evaluate bone composition (inVia confocal microscope, Renishaw) using a
continuous 785 nm laser beam and a spectral range ofc3@DO cmt. The spectra were normalized to

the v1 phosphate peak near 959 ¢mnd averaged for each sample before important spectral peaks were
isolated and peak ratios were calculated. Average microindentation results were obtained from at least 10
cyclical tests performed on the cutaneous surface of each specimen at locations near the fracture line.

Results

Although the age range in this study is small (12 months), significant increases in parameters associated
with crosssectional geometry, mechanical strength, and bone mineralization increased with age while
measures associated with bone material ductility decreased with increasing age (Tailaf)the
microindentation measures correlated significantly with decedent age and mgaynd bending measures,
indicating that this minimallnvasivetechnique for measuring infant bone material properties might be
useful for predicting measures that are usually only obtained from destructive testing of biopsied bone
samples.

Conclusion:

Our data provide valuable additional information about the normal bone material properties in infants and
may indicate a method for obtaining material properties from infants with known bone diseases.
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Selected Correlations Between 3-point Bending and Raman Spectroscopy

Amidelll/Amidel Carbonate/Phosphatev4 Proline/Amidelll Proline/Ch2 Phosphatev1/Proline Hydroxyproline/Proline

Subject Age (months) 0.075 0.416" 0.305 0.060 0.174 0.228
Uttimate Load -0.131 0.386 0.225 0.028 0.137 0177
Stiffness 0.112 0.465 0.274 0.108 0.115 -0.221

Elastic Energy -0.254 0.215 0.237 -0.042 0.161 -0.350
Plastic Energy 0.036 0.316 0.104 0.082 0.040 0.196
Elastic Strain -0.418" 0.058 0.049 -0.292° 0.053 -0.276

Selected Correlations Between 3-point Bending and Microindentation
TID (um) IDI (um) aveCID (um) aveED (W) avels (N/um) avelS (N/pm)

Subject Age (months) -0.6671** -0.614** -0.646** -0.631% 0.560** 0.621*
Uhimate Load -0.587* -0.565" -0.580" 0.576" 0.456™ 0.571"
Stiffness -0.654" -0.608" -0.620" -0.629" 0.421" 0.601"

Elastic Energy -0.414” -0.401" -0.400" -0.387" 0.363" 0.380"
Plastic Energy 0477 -0.453" 04717 -0.452" 0.398" 0.433"
Ultimate Strength -0.229 -0.293° -0.280° -0.251 0.262 0.239
Elastic Modulus -0.238 -0.301" -0.265 -0.291" 0.135 0.273
Plast. Toughness -0.299° -0.306° 0.324° -0.293 0.315° 0.277

Disclosure

None declared
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Abstract

Objectives:Bone health is a significant concern in adolescents with cerebral palsy (CP). Despite
known deficits, uncertainty remains about the implications of unilateral CP on bilateral
musculoskeletal health. Terminology in the literature often assumes that the contralateral limb
FOGa Fa || aO2yGNBE¢T K26SOSNE a8YYSGONARSA TNR
balance challenges, and altered gait, creating muscle weakness between limbs. This unique within
person model enables exploration of betwekmb differences in bone under identical systemic

factors (e.g. genetics, medication, diet), allowing us to assess whether thigpased limb can

serve as a control. This preliminary analysis explored differences in 1) bone geometry, density and
strength, and muscle area between the meamd lesasmpaired limbs in individuals with CP and 2)
between the moreand lesampaired limb Zscores to typically developing peers.

Methods: Nine participants aged 108 years with unilateral CP underwent peripheral quantitative
computed tomography scans of both tibiae at the distal metaphysis (3%) and diaphysis (38% and
66%). Data were converted to ageex, and ethnicitymatched Zscores from typically developing
normative data. Pairedfests evaluated differences between the mdend les@mpaired limb

ZA&cores. Onesample Wilcoxon signédd y1 (G Saida 02 YhiloNagain§te@K f A YO

Results The morempaired limb was significantly shorter and had lower metaphyseal trabecular
bone mineral density (Th.BMD), total bone mineral content (Tt.BMC), and diaphyseal muscle
crosssectional area (MCSA) than the lesgaired limb (p<0.05 to p<0.01). No differences were
observed between limbs at the 38% slice in cortical content, density, thickness, area,
circumference, or section modulus (p=0.353 to p=0.095). Compared to typically developing
reference data, both limbs had lower Th.BMiartical BMC, cortical thickness, cortical area,
endosteal circumference, and MCSA (p<0.05 to p<0.01), but Tt.BMC and section modulus were
only lower in the morémpaired limb (p=0.021 and p=0.042). Cortical BMD did not differ
compared to the reference population in either (p=0.655 and p=0.944).

Conclusion Most outcomes were compromised in adolescents with unilateral CP compared to
typically developing peers. However, the betwdanb loading difference in adolescents with
unilateral CP appears to affect only trabecular and muscle measures, not cortical outcomes.
Findings will be confirmed in a larger cohort of adolescents with unilateral CP.
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Less Impaired More Impaired

1 ROL2 Z 1 ROL1 4

Figure 1: Peripheral quantitative computed tomography (pQCT) scan from the 3% distal tibia of the
less-impaired (left) and more-impaired (right) limb of a 13-year-old participant with unilateral cerebral
palsy (CP), GMFCS level I.

Disclosure

None declared
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Abstract

BACKGROUND:

Osteoporotic vertebral compression fractures associated with-tengp topical corticosteroid use in
children are rarely reported. We describe a child with a complex multisystem disorder who developed
severe, progressive vertebral fractures following high cumulative topical steroid exposure.

PRESENTING PROBLEM:

A 14.3yearold female with a longstanding undiagnosed complex multisystem disorder and an
ichthyosiformrash presented with €8 weeks of worsening lower back pain and reduced mobility.
Retrospective estimation revealed a cumulative exposure exceeding 2300 g of mometasone (a potent
topical steroid) equivalent, related to frequent disease exacerbations. Acitretin and oral hydrocortisone
replacement therapy were ongoing. Comorbidities included dilated cardiomyopathy, chronic diarrhoea,
colonic ulceration, malnutrition, and gastrostomy feeding with elemental formtiteere was no history of
long-bone fractures or familial bone diseaseJAK variant of uncertain significance was identified,;
however, there was no definitive unifying diagnosis. Examination revealed Cushingoid facies, severe growth
restriction (height 120 cm,-gcore-6.43; weight 27.7 kg,-Zcore-4.38; BMI 19.36 kg/m?2,-Zcore-0.1),
extensive inflammatory skin lesions, pubertal delay (Tanner breast stijenbd pubic or axillary hair),
lower thoracolumbar tenderness and pain on forward flexion, without spinal deformity or neurological
deficit. She was normotensivBlRI spine demonstrated midghoderate anterior vertebral compression
fractures from T14L4 with marrow oedema indicating acute injury. Vertebral fracture assessment three
months later showed rapid progression with new sev@eade lll)fractures at T8T10, worsening of T11
to severe, progression of T12 and;L8 to moderate/grade 1) while LtL2 remained moderate. (Fig 1 A:
MRI and B: VFA image$)XA confirmed severe osteoporosis (lumbar spine BMA&»-4.8; whole body
less head &core-4.0). Inflammatory markers were elevated (CRP 16 mg/L, ESR 70 mhiitH showed
pubertal response, with low oestradiol (12 pmol/L). Bone age was delayed by three years.

CLINICAL MANAGEMENT:

After extensive MDT discussion, intravenousHdak$e zoledronate (0.025 mg/kg) was initiated,
with prednisolone premedication to reduce risk of cutaneous flare. Treatment was well tolerated.
Further cyclical zoledronate and pubertal monitoring are planned.

DISCUSSION:

Osteoporosis was multifactorial, with topical steroid exposure, delayed puberty, chronic
inflammation, multisystem involvement and malnutrition, contributing to fracture risk. There is a
need for active osteoporosis screening in children receivingderg topical corticosteroids.
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Figure 1:A MRI and B VFA images showing worsening vertebral fractures

Disclosure

None declared
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Abstract

Background:

Hajdu;Cheney syndrome (HCS) is an rare skeletal dysplasia caused-bfgaiction truncating variants in
exon 34 of theNOTCH®ene, leading to sustained Notch signaling and profound disruption of bone
remodeling. Progressive osteoporosis, vertebral fractures, and@stemlysis are hallmarks of the disorder,
yet its natural history, ageependent evolution, and therapeutic responsiveness remain poorly defined due
to the scarcity of longitudinal data, particularly in pediatric patients.

Presenting problem:

We report a unique tweageneration family with HCS carrying the saN@TCHZIn2223Ter variant,

offering a rare opportunity to investigate intrafamilial phenotypic variability and disease evolution across
life stages. Despite identical genotypes, the mother and her son exhibited markedly divergent skeletal
trajectories: a severe adult phenotype with advanced osteoporosis, multiple vertebral fractures, acro
osteolysis, and splenomegaly, versus a pediatniset form characterized by initially preserved bone

mineral density (BMD), but early vertebral fractures and progressive spinal deformities. Notably, vertebral
fragility in the child preceded overt densitometric impairment, challenging the reliance on BMD as a sole
marker of skeletal risk in HCS.

Clinical management:

The mother was treated with denosumab (60 mg subcutaneously every 6 months), achieving significant
BMD gains at the lumbar spine and femoral neck, without preventing progression edstexaysis. The

son received neridronaté mg/kg every 3 months) from early adolescence, resulting in stabilization of
BMD and partial reduction in fracture incidence, but continued vertebral remodeling. These contrasting
therapeutic responses highlight the limits of current antiresorptive strategies in modifying the core skeletal
pathology driven by aberrant Notch signaling.

Conclusions:

This report is among the first to provide longitudinal, sieside characterization of pediatric and adult

HCS within the same family, demonstrating that bone fragility in HCS reflects impaired bone quality rather
than density alone. Our findings underscore HCS as a model of genetically determined primary
osteoporosis, in which vertebral fractures may arise despite-neamal BMD. The documentation of age
dependent skeletal progression, intrafamilial heterogeneity, and differential treatment responses
represents a novel contribution to the field and reinforces the need for disepseific monitoring

strategies that extend beyond densitometry.

Disclosure

None declared
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Abstract

Children with immobility are at high risk of pathological fractures. Short courses of bisphosphonates have
been shown to improve bone density; however, their effect on reducing fracture risk is not well described.
Zoledronic acid (ZA) related adverse events also require further investigation in this medically complex
population.

Objectives:
To describe severe acute phase reactions (APR) of intravenous (V) ZA in children with inrelaibédy
osteoporosis and to estimate fractufeee survival following a course of ZA.

Methods:

Retrospective review of referrals for pathological fractures in children with immobility between 2018 and
2020, who received a course of ZA. ZA was administered at a dose of@@BEg/kg/infusion. A course

of ZA was defined as three snonthly infusions, while severe APR as atlifeatening event, or requiring
medical intervention or hospital admission following ZA.

Results:

Seventeen patients (8 females and 9 males) were referred during the study period. One was excluded
because they were unable to start treatment. At referral, eight patients had sustained onddorg
fracture, while the remainder had sustained two or more fractures. The femur was the most common
fracture site (88.5%), followed by the tibia (7.7%).

The mean age at first ZA infusion was 7.44 + 2.7 yAahkserse effect data were only available following the
first ZA infusion.

Three patients had a severe APR after the first ZA infusion, including increased seizure frequency, chest
pain with tachycardia, and a sepdiise presentationPatients were followed up for 182 months after
completing a ZA course. During follay, seven patients sustained further fractures (four femur, one tibia,
and one tibiafibula). The time to the first posZA course fracture ranged from 13 to 51 months, with an
estimatedfracture-free survival of 0.58 (95% CI 0c80) at 48 months (Figure 1).

Conclusions:

Severe acutghase reactions were frequent after the first ZA infusion. Cautious patient selection,
multidisciplinary planning, and close monitoring are required in this population. Only 41% of treated
children remained fracturdree after four years of completing treatment. Further studies are needed to
clarify the effectiveness and safety of ZA in this complex population.
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Figure 1: Kaplan—Meier curve for fracture-free survival probability after a course of IV ZA
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Abstract

BACKGROUND:

Movement disorders in osteogenesis imperfecta (OI) can be multifactprédulting from complications of
Ol, secondary to gene variants causing both bone fragility and neurological featuresyaaucdng in
children and young people (YP) with a dual diagnosis of Ol and a movement disorder. Having both

conditions presents management challenges which require coordinated input from a multidisciplinary team

(MDT) with sufficient expertise. We describe three patients known to our paediatric neurodis&ilikyOI

Service.

PRESENTING PROBLEM:
Patient 1: A 1§/earold girl withCOL1A%elated Ol type 4 acquired a brain injury with skull fracture

following a fall aged 6. She has a resultant unilateral dystonic motor disorder affecting her right leg, which

limits her mobility, causing painful dystonic spasms and posturing.

Patient 2: A 9rearold girl with Ol type 15 secondary to/dNT1homozygous pathogenic duplication has
presented with a bilateral dystonic motor disorder since infancy related to her gene variant.

Patient 3: A Fear2 f R

0z2e ol a

62 Ny

LINB G S Ny

-0 on

secondary to £OL1Agene variant and mild bilateral asymmetric cerebral palsy.

Additional clinical features are tabulated below:

Clinical Features

Sex
Year of birth

Ethnicity

Ol diagnosis

Gene variant

Family history (FH) of
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Patient 1
Female
2009

White British

Ol type 4

COL1A1L:
€.2461G>A p.Gly821Se

exon 37

Negative FH of @]
looked after child in full

Patient 2
Female
2017

White British

Ol type 15

WNT1:
c.[216dup];[216dup]

p.[Arg73fs)]; [(Arg73fs)]

Father heterozygous for
WNT1 variant. No

Patient 3
Male
2018

Asian British
Bangladeshi

Ol type 1

COL1AZ:

missense variant
€.343G>Ap.(Gly115Arg)

Positive paternal FH of

$4881aQ 3Sa



Ol

Movement disorder
diagnosis

Age at movement
disorder onset

Movement disorder
aetiology

Neuroimaging

Fracture history

Other clinical
features

81

guardianship

Unilateral right
dystonic motor
disorder mainly
affecting right leg and
foot

6 years 8 months

Acquired parenchymal
brain injury with skull
fracture following a fall
at home

CT Head 2016: left
parietal fracture with
extradural haematoma
causing mass effect
and midline shift,
basilar invagination
(Bl). MRI Brain 2017: B
and mature brain injury

Multilevel vertebral
compression fractures
and long bone

fractures

Dentinogenesis
imperfecta, Bl on MRI
brain 2015 pccipito-
cervical fusion 2019,

left convex lumbar
scoliosis Cobb angle
30°, ongoing
headaches and chronic
pain

previous FH of
Ol.(Uniparental

isodisomy for
chromosome 12)

Bilateral dystonic motor
disorder with extensor
posturing in infancy;
orolingual dyskinesia
leading to recurrent
tongue and lip biting
(improved over time);
currently stereotypies
and mild dystonic
posturing of limbs

Infancy

Pathogenic mechanisms
not fully understood;
WNT1variants may affect
signalling pathways
critical for central
nervous system
development

MRI Brain: Normal
(Incidental bilateral
incomplete hippocampal
rotation)

Multilevel vertebral
compression fractures
and long bone fractures,
ongoing upper limb

fractures

Bilateral congenital
ptosis, Type 2N von
Willebrand disease, from
3 months old left convex
thoracic scoliosis, Cobb
angle 22°. Progressive
aged 8 years Cobb angle

51°

Ol

Bilateral dystonic,
asymmetrical cerebral
palsy secondary to
prematurity, Gross
Motor Function
Classification System
(GMFCS) level Il

Infancy

Born preterm at 34
$551aqQ 3S.

MRI Brain: Significant

white matter volume

loss with associated
ventriculomegaly

Likely inutero right 7"
rib fracture, fracture of
right 4" +/- 5
metatarsals 2022

Nosebleeds, mild
tightness right knee
extension. In standing:
bilateral calcaneovalgus
of feet, right > left, with
midfoot broaching and
Achilles tendon
tightness



Ol management Bisphosphonate Bisphosphonate infusions Bisphosphonate

infusions commenced commenced 2018, last infusions commenced
2012¢ ongoing given 2024. Compliance| 2024 for management
difficult due to autism of musculoskeletal pain

spectrum disorder (ASD)  and fatigueg ongoing
finds hospital attendance

stressful
BMD Z score 4.7,
BMAD Z score.51
Most recent bone BMD Z score 2.3, BMD Z score 3.7,
mineral density BMAD Z score 9.31 BMAD Z score 4.64
(BMD) Zscore
Movement disorder Repeated ultrasound As a wheelchair user Orthotic management
management guided intramuscular experience®ngoing with bilateral fixed
Botulinum toxin involuntary dystonic ankle foot orthoses,
injections to right leg, posturing of mouth, occasional Kaye walker
ankle and toes with tongue and limbs and use over longer
topical local stereotypies. Since these distances. Ongoing
anaesthetic / nitrous | are not causing functional physiotherapy and
oxide sedation. Oral difficulties or pain, our occupational therapy
gabapentin for MDT management has input. No other tonal
symptomatic relief. focused on 24our management currently
Provision of ankle foot postural management required
orthosis and post and provision of a Lycra
injection physiotherapy suit
Orthopaedic Left femoral Bilateral lower limb Hip surveillance and
management intramedullary rod intramedullary rodding monitoring of foot
insertion. Screw posture
fixation and tibialis
posterior lengthening
for recent right &'
metatarsal fracture
non-union
Neurodevelopment Slow processing and | ASDc scores well above |  Global developmental
significant verbal chronological age on impairment but making
memory difficulties cognitive assessment. steady progress.
post brain injury. Pain Recently referred to Ol Receives onén-one
Management Team Team psychologist due tc input at school
input for symptoms of hospitatrelated anxiety
chronic pain

CLINICAL MANAGEMENT:

Treatment of ceoccurring Ol and movement disorders requires special consideration e.g. Patient 1 requires
careful handling during toxin injections to minimise fracture risk. Movement disorder management is based
on functional goals and optimisimmarticipatonF NI YSg2NJ] a &dzOK | & GKS 2 2NIR
International Classification of Functioning, Disability and Hepp@hildren & Youth Version (ICFY) and
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I |y Kwérd®s Fanctioning, Family, Fitness, Fun, Friends and Future) are appropriasetjogl tools
for both Ol and movement disorders.

DISCUSSION:

Osteogenesis imperfecta and movement disorders can be associated for various reasons, and co
occurrence makes clinical management more complexor@mated input from an MDT with expertise in
both domains is required to adequately assess and manage children and YP with these presentations,
taking a holistic approach across the lifespan to treat both Ol and movement disorder symptoms.
Reasonable adjustments may be required with careful consideration of ldagaroutcomes. Tools such
as the ICKEY andfwords are useful to set meaningfpirsonalised goals for management, optimising
participation.

Disclosure
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Abstract

Objectives:

Trabecular Bone Score (TBS) is widely used to assess bone microarchitecture and fracture risk in adults;
however, its clinical utility in pediatric populations remains unclear due to limited reference data. This study
aimed to evaluate TBS in children with autoimmune gastrointestinal diseases and to investigate its
associations with clinical, laboratory, and densitometric parameters.

Methods:

This retrospective study included 152 children ageti®byears (mean age 13.15 + 3.24 years; 61 girls, 91

boys). Participants were divided into three groups: children with autoimmune gastrointestinal diseases (n =
npT dzf OSSN} 6A PGS O2ft AGA&AT / NPKYyQa RA&SIFASSE FyR OSf A
controls without fractures or gastrointestinal disease (nh = 70). Data collected included anthropometric
measurements, pubertal stage, and serumtBiiroxyvitamin D (250HD) levels. Daakrgy Xray

absorptiometry (DXA) was performed at the total body less head (TBLH) and lumbar spine. Areal bone
mineral densitydBMD) Zscores were adjusted for heightr-age Zscore (HAZ). TBS values were

normalized for pubertal stage and expressed as FTRD2s.

Results:

Low bone mass (aBMB& O2 NBE X bHO 61 & 20aSNWSR Ay ondox 2F LI
lumbar spine; after height adjustment, prevalence was 19.1% and 5.2%, respectively.-A TBERE ¢ bL H
gra F2dzyR Ay pow: 2F OKAfRNBYyIZ 06Si6SSy twm FyR bLH
TBS or TBSstores were observed among the three groups. In the overall cohort, TBS correlated positively
with age, height SDS, weight SDS, BMI SDS, andddX&d parameters. TBSsZores were positively

associated witlaBMD Zscores and HAZdjusted aBMD at both skeletal sites. No association was found

between TBS and serum 250HD levels. Children with fractures had significantly lowajtA&d lumbar

spine aBMD compared with the other groups (p < 0.05).

Conclusions:

TBS is associated with growtblated and densitometric parameters but not with vitamin D status in
children. This study did not demonstrate increased fracture risk assessed by TBS in children with
autoimmune gastrointestinal diseases. Larger, prospective pediatric studies are needed to define the
clinical role of TBS in fracture risk assessment.
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None declared

84



P14

Abstract withdrawn

85



P15

Burden of Sleep Disturbance and Daytime Sleepiness in Osteogenesis Imperfecta
and its Impact on Quality of Life

Asli Derya Kardelen&] Cansu Koc CalisgaGuven ToksdyFirdevs Bas

!Division of Pediatric Endocrinology, Department of Pediatrics, Istanbul Faculty of Medicine, Istanbul
University, Istanbul, TurkejDepartment of Genetics, Institute of Graduate Studies in Health Science,

Istanbul University, Istanbul, Turkéf. & G | yodzf ' yAGSNERAGeT TadlyodzZ CI Od
Medical Genetics, Istanbul, Turkey

Abstract

Objective:

To assess sleep quality and excessive daytime sleepiness, with particular emphasis on chronic pain,
and to examine their associations with patieand parentreported healthrelated quality of life
(HRQol) in individuals with osteogenesis imperfecta (Ol) ag®l\&ars.

Methods:

This singlecenter, crosssectional observational study analyzed questionnaire data from 20 patients with Ol
aged &23 years and their primary caregivers (n=20), emwohpared them with 16 agmatched healthy

controls and their primary caregivers (n=16). Participants completed the Pittsburgh Sleep Quality Index
(PSQI) and the Epworth Sleepiness Scale (ESS) to assess sleep quality and daytime sleepiness, respectively.
Healthrelated quality of life was assessed using-agpropriate Pediatric Quality of Life Inventory (PedsQL

4.0) selfreport forms, and caregivers completed the Pedd@Lparentproxy report. Clinical data of Ol

patients (Ol type, fracture burden, treatment status, pain, and mobility) were obtained from medical

records.

Results:

There were no significant differences between the Ol and control groups in total sleep quality

(PSQI total, p=0.859), daytime sleepiness (ESS total, p=0.293), or sleep efficiency (p=0.543). The
LINS@I f SyOS 2F LJ322N) aft SSLJ 6t {vL xp0O &6Fa aAYAfI!
daytime sleepiness (ESS >10; p=1.000). PSQI Component 5 (sleep disturbances) did not differ
between groups (p=0.088). Child sedported overall HRQoL differed between groups (PedsQL

child total, p=0.015), and parequtroxy psychosocial health was lower in the Ol group (p=0.046).

Within the Ol group, PSQI total was inversely correlated with-¢tiiLJ2 NIl SR | wv 2 [ (20
p=0.0045), and pairelated nocturnal sleep disruption (PSQI item 5i) was also inversely correlated
withchildNB L2 NI SR | wv2[ o6 I'bndecmI LIandanyyood

Conclusion:

Overall sleep quality and daytime sleepiness did not differ between children with Ol and healthy controls.
However, within the Ol group, sleep disturbancegsarticularly pairrelated nocturnal disruption were
strongly associated with poorer chitéported HRQoL, indicating that sleep quality is clinically relevant to
well-being in children with OI.
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Abstract

Background:

Glucocorticoidinduced osteoporosis (GIO) is one of the most common complications occurring in systemic
lupus erythematosus (SLE) children and adolescents receiving glucocorticoid treatment. Trabecular bone
score (TBS) is a némvasive technique for bone quality assessment.

Objectives:

To comparehe incidence of vertebral fracture (VF) and changes in lumbar spine bone mineral density
(BMD) in pediatric patients with systemic lupus erythematosus receiving glucocorticoid therapy who had
decreased versus increased trabecular bone score overeaifollowup.

Methods:

This retrospective cohort included SLE patients treated with glucocorticoids who underwent at least two
¢.{ ldaSaayvySyida aSLI NIGSR o0& »BMBIlunbargpnkimdying: Clificals | &
parameters, VF and BMD were compared between those who decreasedstBf® And increased TBS Z

score.

Results:

Thirstyone SLE patients were included. Of them, 3 (9.6%) were Failgteen patients experienced a
decrease in TBSs€ore, while 17 showed an increase. The interval between examinations was 16 months
(13, 21) in the decreased TBScore group and 17 months (15, 24) in the increased T®Brg group, with

no statistically significant difference between groups (p 0.24). Three cases of VF were identified; two
patients were in the decreased TBScore groumnd one was in the increased group, however, the
difference in VF incidence between two groups was not statistically significant (p 0.43). Both LS BMD Z
score and LS BMADRsZore were significantly lower in the decreased TB8are group compared to the
increased group.

Conclusions:

Pediatric patients with SLE receiving glucocorticoid treatment who had a decreasesd®@8& &ere at
higher risk of vertebral fractures and had a significantly greater decrease in lumbar spine bone mineral
density compared with those with an increased TEBSe.

Disclosure

None declared
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Fracture Burden and Predictors Among Hong Kong Children with Chronic Iliness

Joanna Yueling Tung Sarah Wingiu Poon, Gloria Shwey Pang

Hong Kong Children's Hospital, Hong Kong SAR, China
Abstract

Objectives:

Children with chronic iliness have a constellation of adverse factors predisposing them to develop fractures.
This study aimed to assess fracture burden in children with chronic iliness at risk of osteoporosis. It also
aimed to identify predictors of incident fractures using clinical data, bone density parameters and bone
turnover markers.

Methods:

This was a longitudinal cohort study conducted at Hong Kong Children's Hospital. Patientsl8gexh6s

with conditions predisposing to secondary osteoporosisich as immobilityelated disorders (e.g., spinal
muscular atrophy [SMA], Duchenne muscular dystrophy [DMD] etc.) oitéongglucocorticoid exposure
OXp YIAKkREFEE® 2N ndm Y3IAk] IkRI @& IINSBRnhde® PafleyitSon Hriprdzih J 1 £ S
history of fractures, bong¢argeted therapies (e.g., bisphosphonates), or with estimated glomerular
filtration rate <90 mL/min/1.73 m2 were excluded. Participants underwent annual assessments over two
years, with the primary endpoint of new long bone or vertebral fractures. Evaluations included high
resolution peripheral quantitative computed tomography (RCT) at distal radius, duahergy Xray
absorptiometry (DXA) with trabecular bone score (TBS), vertebral morphometry, bone age, serum bone
profile, 25hydroxyvitamin D, @erminal telopeptide of type 1 collagen (CTX), procollagen typeekiNinal
propeptide (PLNP), fibroblast growth factor 23 (FGF23)], GRARCY (Chinese University of Hong Kong
Physical Activity Rating for Children and Youth), and Vignos scores (lower extremity function scale).

Results:

In total, 118 children were recruited; median age was 14.4 years (IQE6®8 59 were male. Median
CUHKPARCY score was 2 (IQR,lVignoscore was 1 (IQR2), and 75 (63.6%) had loterm steroid
exposure. Eighteen were lost to follewyp; 100 completed two years. Twertyo (22%) developed incident
fractures (1 long bone [left femur], 21 vertebral). Those with fracture were more often male (81.3% vs
51.2%; p=0.026), with lower DXA LS BMiaates {2.3 vs-1.2; p=0.025) and TBS (1.300 vs 1.352; p=0.044).
No significant differences were observed in steroid exposurep®®T parameters, biomarkers, CUHK
PARCY scores, or Vignos scales.

Conclusions:

A high incident fracture rate was observed in this cohort, with male sex, lower DXA LS BMD, and TBS as key
predictors. These findings may facilitate future stratification of patients at highest risk.

Disclosure

This project is funded by Health and Medical Research Fund (HMRF) Research Grant, the Health Bureau,
HKSAR Government
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Longitudinal Changes in Lumbar Spine Bone Mineral Density in Indian Children
with Beta Thalassemia Major

Anuradha Khadilkar Chirantap OZaRipal Shah Rubina Mandlik Sharvani Patil

'Hirabai Cowasji Jehangir Medical Research Institute, Jehangir Hospital,, PunéCbnialtant Pediatric
Endocrinologist, EndoGrow, Ahmedabad, Ingirathama Blood Centre, Ahmedabad, India

Abstract

Introduction:

Bone health is significantly affected in Beta Thalassemia MEjd] because of ineffective erythropoiesis
leading to marrow hyperplasia, iron overload, hypogonadism, vitamin D deficiency and renal dysfunction.
While we have previously reported that prevalence of fractures in children with BTM is higher, repeated
assessments are required to characterise the longitudinal course. Therefore, our objective was to assess
changes in lumbar spine bone mineral density (LSBMD) between baselineyaadfbllowup DXA scans in
children with BTM.

Method:

This retrospective observational study included 40 children with BTM who had lumbar spine DXA
assessments at baseline and agdar followup. Clinical, anthropometric, and laboratory data were

extracted. DXA scans were performed using a GE Lunar Prodigy system (software version 13.31). Changes in
lumbar spine bone mineral density (LSBMD) over one year were analysed using univariate analysis of
covariance (ANCOVA).

Results:

Of the 40 participants, 8 were girls; mean age was 12.5 + 7.4 years. At baseline, 28.2% (n = 11) had poor
LSBMD (Bcore <¢2.0). Children with poor LSBMD were older, lighter, and poorly chelated (p < 0.05). At 1
year followup, there was a significant decline in mean LSBMDPare, serum calcium, and vitamin D levels

(Fig 1). During followp, 25% of those with normal baseline LSBMD (7/28) developed poor LSBMD, while
54.5% (6/11) with low baseline LSBMD improved-teares x2.0, coinciding witloptimisation of

transfusion, chelation, and calcium/vitamin D supplementation. LSB8IE»E correlated positively with

weight Zscore (r = 0.53, p < 0.05) and negatively with serum ferritirg(.46, p < 0.05)A significant
STFFTFSOG 2F GAGFYAY 5 tS@Sta o6la 20AaSNBWSRI C O6pImU
univariate general linear regression.

Conclusion:

Children with BTM demonstrate a high burden of low LSBMD, particularly those who were underweight,
poorly chelated, or vitamin D deficient. Over one year, deterioration in bone density was observed in a
substantial proportion, despite improvement in others following optimisation of clinical care. Our findings
highlight the dynamic nature of bone health in BTM and support the need for regular longitudinal
monitoring and optimisation of transfusion, chelation, and vitamin D status.
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Figure 1Percent change in biochemical parameters and lumbar spine BSIOrg over one year in
children with beta thalassemia major.
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Reducing Muscle Spasticity in Children with Cerebral Palsy Improved Bone
Geometry after 12 Months
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!Shriners Hospital for Children, Montreal, Cana@epartment of Surgery, McGill University, Montreal,
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“Department of Biomedical Engineering, McGill University, Montreal, Cafladpartment of Surgery,
Centre Hospitalier Universitaire Sairntastine, Montreal, CanadDepartment of Biomedical Engineering,
The City College of New York, New York, 3#partment of Pediatric Surgery, McGill University,
Montreal, Canada

Abstract

Objectives:Children with spastic, diplegic cerebral palsy (CP) have stiff muscles resulting in abnormal gait.
Our research has shown that their lower limbs adapt to this biomechanical environment resulting in bone
deformities, smaller crossectional area, and fewer trabeculae. A common treatment to reduce spasticity
and improve motor function in young children with CP is selective dorsal rhizotomy (SDR), where sensory
nerve rootlets associated with abnormal muscle tone are sectioned. This study investigated gait, bone
density, and bone microarchitecture before and up to 12 months after SDR.

Methods: Children eligible for a SDR surgery were recruited based on: i) ambulatory spastic diplegia, ii) age
of 3-8 years, iii) strength underlying spasticity. Functional outcomes included Modified Ashworth Scale,
Gross Motor Function Measure (GMFM) and Gait Deviation Index (GDI). Areat&Mi2<at proximal

and distal femur were measured with duatay absorptiometry (DXA). High resolution peripheral

guantitative computed tomography (HRpQG@ias performed at distal tibia in CP subgroup (n=5) compared

to non-CP controls (n=7). Linear mixed models or fizfdcts models investigated effects of group, time,

and interaction.

Results:in the CP group (n=11 males; n=1 female; age=5.3+0.8 years), SDR eliminated lower limb muscle
group spasticity measured with Modified Ashworth scale. GMFM improved from Month12 to baseline by
on average 4.7 points (p<0.01), while GDI increased by 25% from baseline to Month6 and Month12
(p<0.001). Kinematic gait analysis showed significant improvements, primarily in foot dorsiflexion and foot
progression angles. Proximal and distal femur aBMibaZes transiently declined at Month6 after SDR
(p<0.01) HRpQCmeasured trabecular area, cortical area, cortical perimeter, and trabecular bone volume
fraction increased by-48% at the distal tibia from baseline to Month12 in CP and@®Brcontrol groups.

ConclusionsThe elimination of muscle spasticity with SDR improved gait patterns in children with CP. Even
though children with CP had smaller bone geometry than controls, gains in bone geometry over 12 months
were similar tonon-CP controls. Children with spastic diplegia have fewer trabeculae; longer-iglionay

be required to observe new trabeculae adapted to the new biomechanics. These findings highlight the
complex but mainly beneficial musculoskeletal adaptations following elimination of spasticity.

Disclosure

None declared.
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Assessment of Bone Mineral Density and Trabecular Bone Score in Adolescents
and Young Adults with Primary Ovarian Insufficiency

Noah Grube?, Shai BaShir&, Myriam Safrdi?, Liana TripteShkolnik? Moran Shapire?, Yael Levy
Shraga?

!Sheba Medical Center, Ramat Gan, Isf&elculty of Medical and Health Sciences;A8l University, Tel
Aviv, Israel

Abstract

Background:

Primary Ovarian Insufficiency (POI) in adolescents and young women is associated with reduced bone
mineral density (BMD) and elevated fracture risk. While BMD reflects bone quantity, the trabecular bone
score (TBS) offers complementary insights into bone quality. Data on bone health parameters in young
females with POI, particularly comparing Turner syndrome (TS) and @@tiologies, remain scarce. We

aimed to evaluate BMD and TBS in this population and assess the impact of hormone replacement therapy
(HRT).

Methods:

We conducted a retrospective study of girls ageq2iyears with POl who underwent deehergy Xray
absorptiometry (DXA) at our center between 2Q2025. POI was defined as irregular menses and FSH >20

IU/L on two occasions. Lumbar spine BMD was assessed (GE Lunar Prodigy) and adjusted for size using bone
mineral apparent density (BMAD). Trabecular bone microarchitecture was analyzed using TBS iNsight
(Medimap3. Zscores were calculated from agend sexspecific reference data. Clinical and hormonal
characteristics were retrieved from medical records and compared between TS askbnpatients.

Results:

Twenty-eight girls (mean age 18.4 + 3.7 years) underwent DXA. POI was diaghosed at a mean age of 13.9 +
3.1 years, earlierin TS vs. Rd8 (11.6 + 1.6 vs. 15.4 + 2.9 yeprs,0.001). At baseline, mean lumbar spine

BMD Zscore wag1.50 + 1.20, and TBLKsZorec0.67 + 0.81, both below normative values. TBSates

were also reducedcQ.73 £ 0.8), and significantly lower in Rd® compared with T§1(01 £ 0.74 v<;,0.23
+0.70,p=0.01). TS patients had longer HRT exposure before DXA (3.9 £ 3.1 vs. 0.3 £ 1h&:a83, In

four girls with followup DXA, TBSstores improved after ~2 years of HRQ.83 + 0.8 ta;0.32 + 0.62, NS).

Conclusions:

Adolescents and young women with POI exhibit impaired bone mass and qualityf.Nuatients are
particularly vulnerable, with lower BMD and TBS compared with TS, possibly reflecting shorter HRT
exposure. These findings underscore the importance of early diagnosis and timely initiation of HRT to
optimize bone health in girls with POI.

Disclosure

None declared

92



P21

Bone Mineral Density and Bone Formation Markers Are Associated with Degree of
Gross Motor Impairment in Children with Cerebral Palsy

Halley Wassermai, Lindsey Hornung Kihglilda Vargugdams? Heidi Kalkwatf
Cincinnati Children's Hospital Medical Center, Cincinnati, #8ersity of Cincinnati, Cincinnati, USA

Abstract

Objective:Clarify relationships between bone turnover markers, bone mineral density (BMD) and gross
motor impairment in prepubertal children with cerebral palsy (CP)

Methods: A crosssectional study from June 20Zlecember 2022 enrolled 70 children with CP and 30
neurotypical children. Children with CP were categorized as mild (Gross Motor Function Classification Score
(GMFCS) | or II) or moderatevere (GMFCS-W). Measurement of osteocalcin;t€minal telopeptide,

sclerostin, Intact Nrerminal Propeptidef Type 1 Procollagen and-Z8+vitamin D, was obtained via

morning blood draw. Whole body less head (WBLH), lumbar spine (LS), total hip (TH), 1/3 distal radius (DR)
and lateral distal femur (LDF) BMD was obtained by DXA (Hologic),-sdthes calculated using age and

sex specific reference ranges (Zemel 2025). Caregivers completelr aligfary recall for participants. The
degree of gross motor impairment in those with CP was quantified by the Pediatric Outcomes Data
Collection Instrument (PODCI). Pearson correlations were calculated to determine the relationship between
bone turnover markers and BMD at each skeletal site.

Results:Children with moderatesevere CP (n=36) had lower height for agee@re (HAZ) than children with

mild CP (n=34) or controls (n=30), though BMI was similar among groups. Daily vitamin D intake was higher
in children with moderatesevere CP (20.2mcg/day vs. 7.1mcg/day, p=0.003), though most participants

were vitamin D sufficient>30ng/mL). Raereutral BMD Zcores positively correlated with global

functioning on PODCI: LS (r=0.56), TH (r=0.67), FN (r=0.67) and LDF (R1: r=0.57, R2 r=0.56, R3 r=0.45) (all
p<0.001). Bone formation markers (osteocalcin, PLNP) were lower in those with modexate CP. In

controls, there was no correlation between serum P1NP and Bigdoizs, however PLNP was weakly
correlated with race neutral BMD-sEore at most skeletal sites (r values LS: 0.45, TH: 0.41, FN: 0.40, DR:
0.36, LDF R1 0.33, LDF R2 0.31, LDF R3 0.34alalép < 0.05).

Conclusionsin this modern cohort of prepubertal children with cerebral palsy, BMiDdZes were already
low at weightbearing skeletal sites with evidence of reduced bone formation compared to healthy
controls. Further investigation into anabolic pathways is needed to support bone health in children with
moderatesevere CP.

Table 1:
Controls GMFCS I &Il | GMFCS I, P-
n=30 n=34 v,V value
n=36
Age (years) 8.4(7.6,9.5)  7.9(6.7,9.0) 7.7 (6.6, 0.16
9.0)
Sex (male) 16 (53%) 21 (62%) 24 (67%) 0.54
Race 0.27
White/Caucasian 25 (83%) 28 (82%) 34 (94%)
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Black/African American
Other

Height*for-age Zscore
(HAZ)

Weightfor-age Zscore
(WAZ)

BMI Zscore

History of fracture

Estimated daily calcium
intake (mg)

On Proton Pump Inhibitor

On seizure medication

2 (7%)
3 (10%)

0.27 ¢0.10,
0.92)

0.15 ¢0.42,
0.90)

0.02 €0.79,
0.85)

5 (17%)

1062 (808,
1218)

2129 (7%)

0 (0%)

4 (12%)
2 (6%)

-0.15 €0.94,
0.79)

0.10 ¢1.02,
1.42)

0.45 (0.82,
1.52)

7 (21%)

757 (529,
1148)

10 (29%)

13 (38%)

DXA Bone Mineral Density Race Neutras@bres

Lumbar spine (n)

Lumbar Spine

Lumbar Spine (height
adjusted)

Whole Body Less Head (r

Whole Body Less Head

Whole Body Less Head
(height adjusted)

Total Hip (n)

Total Hip

Total Hip (height
adjusted)

Femoral Neck

30

0.21 (0.54,
0.80)

-0.03 ¢0.57,
0.49)

30

-0.54 1.02,
0.29)

-0.63 ¢1.22,
0.13)

30

-0.35 (0.76,
0.34)

-0.27 ¢0.84,
0.15)

-0.38 (0.68,
0.40)

34

-0.38 ¢1.00,
0.90)

-0.04 €0.76,
0.84)

33

-1.04 ¢1.85,-
0.21)

-0.75 €1.60, -
0.07)

34

-1.10 €1.73,
0.61)

-0.88 (2.02,
0.13)

-1.08 ¢1.80,
0.29)

0 (0%)
2 (6%)

-1.51 ¢2.81,
-0.56)

-1.10 ¢2.14,
0.09)

-0.03 ¢0.95,
0.81)

4 (11%)

997 (763,
1283)

14/35 (40%)

20 (56%)

30

-1.46 ¢2.83,
-0.85)

-0.74 (1.45,
-0.19)

9

-2.19 (3.54,
-1.75)

-1.55 ¢1.63,
-1.13)

15

-2.76 (4.16,
-1.43)

-2.20 (4.04,
-1.18)

-3.51 (5.57,
-2.03)

<0.001

<0.001

0.37

0.55

0.26

0.006

<0.001

<0.001

0.008

<0.001

0.03

<0.001

<0.001

<0.001



Femoral Neck (height -0.36 €0.82, -1.08 €1.73,- | -2.73 (5.03, @ <0.001

adjusted) 0.35) 0.10) -1.83)

1/3 Distal Radius (n) 30 32 30

1/3 Distal Radius -0.35 ¢0.83, 0.01 ¢€0.81, -0.90 ¢2.02, = 0.002
0.72) 0.66) -0.29)

Lateral distal Femur (n) 30 33 31

Lateral Distal Femur R1 0.07 ¢0.61, 0.02 €1.13, -2.13€3.95, <0.001
0.59) 0.84) -1.21)

Lateral Distal Femur R2 -0.43 ¢0.89, -0.55 €1.32, -3.44 ¢5.20, @ <0.001
0.20) 0.19) -1.39)

Lateral Distal Femur R3 -0.69 €1.17, -0.50 €1.59, -2.86 ¢4.63, @ <0.001
0.26) 0.37) -1.17)

Bone Turnover Markers

(n) 30 34 36

Intact NTerminal 601 (492 552 (456 474 (361 0.005

Propeptide of Type 1 713) 729) 558)

Procollagen (pg/mL) [3431200] | [2031082] @ [187-831]

Sclerostin (pmol/L) 28 (2334) 23 (2034) 24 (1631) 0.10
[8-51] [6-43] [3-48]

Osteocalcin (ng/mL) 95 (7#123) 84 (6595) 72 (4992) 0.007
[45-172] [39-138] [28-121]

Cterminal telopeptide 1400 (1200 1200 (1000 1200 (900 0.01

(pg/mL) 2100) 1500) 1400)
[600-2300] [800-2300] [400-2100]

25-hydroxyvitamin D 34.9 (30.5 38.1(31.4 42.6 (33.6 0.046

(ng/mL) 40.4) 44.7) 52.7)
[24.1-60.4] [14.9-89.0] [20.490.7]

Data presented as median (25#bth percentile) [mirmax] *Estimated height based on tibial length. Complete data unless
otherwise specified by stated denominator.

Disclosure
No
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Bisphosphonate Therapy in SGM82sociated Autosomal Dominant Osteoporosis
with CalvarialDoughnut Lesiong A Two Patient Case Series
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Abstract

Background

Lossof-function mutations irSGMS2encoding sphingomyelin synthase 2, have been implicated in
Autosomal Dominant Osteoporosis with Calvarial Doughnut Lesions (ADOCDL). Affected individuals
present with generalized low bone mineral density, frequent vertebral fractures, and abnormal

skull ossification. Data regarding treatment are limited, although individual reports suggest

potential benefits of bisphosphonate therapy.

Presenting problem

The aim of this study was to evaluate the effects of bisphosphonate treatment in siblings with osteoporosis
associated with ADOCDL.

Clinical management

Two female siblings harborir@GMS2nutations and presenting with a classical ADOCDL

phenotype were included. Clinical examination revealed palpable sclerotic protuberances of the

skull consistent with calvarilone overgrowth. Duagnergy Xray absorptiometry demonstrated
significantly reduced bone mineral density. In patient 1, total body less head (TBtétedvas
b2.3andspine& O2NBE bo®mMT AFORZMNBASNE bdAO@ NBY R @Iy S
Radiological evaluation confirmed multiple vertebral fractures in both patients, leading to a

diagnosis of osteoporosis.

Both patients were treated with intravenous bisphosphonates, initially sodium pamidronate (nine cycles),
followed by zoledronic acid (two cycles). Treatment resulted in improvement in bone mineral density and
radiological signs of vertebral remodeling.

Summary

Bisphosphonate therapy appears to be effective in patients with AD@&l&ted osteoporosis,
leading to improved bone mineral density, vertebral restoration, and prevention of further
fractures. These findings support the use of bisphosphonates as a therapeutic option in this rare
genetic disorder.

Disclosure

None declared
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Vertebral and Lower Extremity Fractures as the First Sign of Pediatric Scurvy: A
Case Series
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tUniversité de Montréal, Montreal, Canad®lcGill University, Montreal, Canad®ivision of Pediatric
Endocrinology, McGill University Health Center, Montreal, Carf&ttainers Hospital for Children,
Montreal, Canad&Azrieli Research Center of CHU Sainte Justine, Montreal, Canada

Abstract

BACKGROUND:

Scurvy, caused by vitamin C deficiency, remains a rare but preventable cause of musculoskeletal pathology.
Children with severe restrictive dietary patterns often associated with autism spectrum disorder (ASD) are

at increased risk. Skeletal manifestations may be severe, and delayed recognition can result in pathological
fractures and longerm morbidity. We present a case series of three children with severe food selectivity

and pathological vertebral or long bone fractures due to vitamin C deficiency, in whom delayed diagnosis
was attributable to underecognition of scurvy as a cause of pediatric fragility fractures.

PRESENTING PROBLEM:

Three patients aged 7 to 11 years with diagnosed or suspected ASD aridriongstrictive diets

presented with pain and manifestations of scurvy. Patients A and B presented with progressive lower
extremity pain associated with limp and refusal to bear weight, and patient C presented with progressive
back pain. Two patients (B and C) presented with gingival hyperplasia and bleeding.

Imaging revealed low lumbar spine bone mineral density (BMD) with multiple thoracic or lumbar vertebral
body fractures in patients A and C, respectively, and an insufficiency fracture at the distal femur in patient

. ® {SNYzy GAGlFYAYy | tS@Sta 6SNB 060St2¢6 mn >Y2tk[ AY
on dietary history and clinical presentation was initiated prior to laboratory confirmation. Alternative

causes of secondary osteoporosis were excluded in all cases.

CLINICAL MANAGEMENT:

Empiric vitamin C supplementation for suspected scurvy led to rapid clinical improvement by day 3 of
treatment, with significant pain reduction and resumed ambulation in all patients. Treatment included
initial highrdose vitamin C (12800 mg/day), followed by lonterm maintenance therapy (2100

mg/day). Follomup demonstrated stabilization of fragility fractures and symptom resolution og&2 6
months.

DISCUSSION:

This case series highlights scurvy as an underrecognized cause of pathological fractures in pediatric patients
with severe food selectivity, often associated with ASD. Skeletal complications can occur in the absence of
classic systemic and mucocutaneous features, contributing to diagnostic delay. These cases underscore the
importance of including scurvy, an easily treatable condition, in the differential diagnosis of vertebral and
lower extremity fractures in atisk populations.

Disclosure

None declared

97



P24

Abstractwithdrawn

98



P25

Vertebral Fractures Presenting with Back Pain as the First Symptom of Underlying
Metabolic Bone Disease in Children

MD StavrouléEirini GantzoulaMD ElpinikiMaria Patrlitsi, MD Polyxeni Barouni, MSc. loannis Platanitis, MD
loannis Karnezis, Ph.D Artemisia Panou, Ph.D loanna Paspati

Orthopedic Deparment, Penteli's Children's Hospital, Athens, Greece
Abstract

OBJECTIVES:

To show that vertebral compression fractures (VCFs) presentingyaath pain and no or low energy

trauma may be the first sign of underlying bone metabolism disease or a concurrent finding on the basis of
a genetic disorder. To highlight the role of orthopedic in early diagnosis and to increase awareness of
diseases potentially debilitating if left undiagnosed.

METHODS:

This review summarizes pediatric cases presented in our Orthopedic Department with back pain as sole
symptom and history of no or low energy trauma. Imaging depicted VCFs while further bone metabolism
and genetic evaluation revealed a metabolic bone disease or a genetic disorder with bone involvement.

RESULTS:

We demonstrate nine pediatric patients presented with back pain on outpatient basis, the careful
evaluation of whom revealed VCFs as first sign of underlying bone metabolism diseases. In the table are
depicted details of age, sex, history of trauma, imaging and genetic results. Five patients were found with
specific mutations related to bone metabolism disorders, one patient had negative genetic examination,
one demonstrated VCFs due to autoimmune hepatitis treated with corticosteroids, and two presented with
VCFs on the basis génetic disorders. They were treated with bracing or casting controlling pain and spine
deformity. All but one were treated with intravenous or oral bisphosphonates, with subsequent remaodeling
of vertebral shape.

CONCLUSION:

Vertebral compression fractures in children with no or low energy trauma, presenting with back pain, are
an important indication of underlying metabolic bone diseases or a concurrent finding with other genetic
disorders. Thus, the role of the orthopedic in early recognition, bone metabolism testing and genetic
evaluation is critical. It also enables the initiation of appropriate treatment and prevents skeletal
abnormalities in the future.

Table. Pediatric patients presented with back pain with no or low trauma history were found to have VCFs
leading to the diagnosis of an underlying metabolic bone disease or a genetic disorder with bone
involvement. *No treatment with bisphosphonates.
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Case

Twin
with
case

7*

100

Age at
examination
time

13

13

13

14

13

12

Sex

M

M

Vertebral
fracture

L2, L3

Trauma

Low energy

T4,T5, T6 None

Multiple

T8, T9,
T10, T11

Multiple

T11, T12,
L1

T4

None

None

Lowenergy

Low energy

Low energy

Imaging

Xray,
CT

Xray
CT

X-ray

X-ray
CT, MRI

X-ray
CT

X-ray

X-ray
CT

-1.42

Metabolic/ genetic
disorder

Mutation
C.3107G>A,
p.Arg1036GIn in
LRP5
gene.Mutation
€.1645C>G,
p.Prdb49Ala in
COL1A2 gene

Mutation
c.3107G>A,
p.Arg1036GIn in
LRP5
gene.Mutation
€.1645C>G,
p.Pro549Ala in
COL1A2 gene

Polymorphism Spl
in Col1Al
geneMutation
p.V667M in LRP5
genePolymorphism
Bsmlin VDR gene

Autoimmune
hepatitis/
corticosteroids

Negative genetic
examination

Single nucleotide
variant in
SLC9A3R1
geneSingle
nucleotide variant
in PDE11A gene

Nucleotide
deletion
c.1667delC in
COL1A1 gene



8 14 M T3, T4,
T5, T6,
T7, T8
9 12 M Multiple
Disclosure

None declared
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None

CT

Xray

-3.2

Retinitis
pigmentosa
Negative genetic
examination for
metabolic bone
disease

Pseudoglioma
osteoporosis
syndrome
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Zoledronic Acid Use in the UKA Scoping Exercise into the Experience€ehtres
Across the UK

Emma SnowRobyn Gilbey Cross
Evelina London, Londob K

Abstract

Objective:

Anecdotally nurses from the UK Paediatric Rare Bone Nurse Network (RBNN) noted significant disparity
across all aspects of zoledronic acid treatment. The objective was to identify differences in practice, and if
possible the evidence base for these. The long term objective is to generate a UK consensus for zoledronic
acid treatment in paediatrics for the UK.

Method:

A mixed multiplechoice and free text questionnaire was sent electronically to all members of the RBNN
and endocrine nurse members of the British Society of Paediatric Endocrinology and Diabetes. Questions
covered all aspects of the patient journey from finéusion, infusion to posinfusion.

Results:

17 centres responded, 12 of which were tertiary referral centres.

Results confirmed large differences in practice, but similar barriers to patients receiving timely infusions.
Three main themes emerged; patient safety, resource utilisation and patient experience.

Patient safety:

Bloods required prior to first and subsequent infusions differed in type of blood test required and

timeframe before infusion. Vitamin D testing and supplementation had large variability. Only 72% of sites
required a pregnancy test despite zoledronic acid being teratogenic. There was an even split of centres that
advocated for and against the use of Ibuprofen piogtision.

For patients with known or presumed adrenal insufficiency the guidance around sick day dosing varied from
PRN to for 72 hours after every infusion.

A majority of sites advocated the use of calcium supplementation post infusion but dosing varied
drastically.

Resource Management:

28% of sites required all patients to stay overnight for the first infusion, 33% never required an overnight
stay and at 38% of sites this was dependent oimaobidities.

11% of sites required a renal ultrasound prior to treatment.

Patient experience:

Barriers to timely infusions were commonly cited as lack of bed availability, travel, uncertainty about
treatment and blood test practicalities, all of which can be impacted by these differences in practice.
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Conclusions:

Although there were limitations to this initial scoping survey, it clearly presents a disparity in practice across
the UK, with many citing a poor evidence base as to the reason behind this. It is crucial to work towards a
consensus to improve patient safety, resouttiisation and patient experience.

Disclosure

None declared
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From Panic to Preparedness: How Emergency Splint Kits Improve Fracture Care in
Osteogenesis Imperfecta

Lori VandenBroelNadia Narducci, Argerie Tsimicalis

Shriners Hospital for Childreil€anada, Montreal, Canada
Abstract

Background:

Osteogenesis imperfecta (Ol) is a genetic disorder characterized by increased bone fragility, low
bone mass, and other connective tissue manifestattohividuals with severe Ol may

experience multiple fractures annually from birth through adulthood. These fractures range from
minor microfractures to severe fractures necessitating surgical intervention. Proper fracture
management is essential for pain control, optimal bone healing, reduction of complications, and
restoration of function and mobility.

In 2019, Shriners Hospitals for Childg@anada (Shriners), in collaboration with one of our Ol patients,
introduced a fracture splint kit. This kit contains the tools, materials, and educational resources required to
appropriately immobilize a fracture during an emergendpproximately 130 fracture kits have been

distributed to Ol patients at the Shriners, ensuring immediate access to supplies when needed. Families are
educated upon receiving their fracture kits by the Ol nursing care team.

Objective:

Since the implementation of the splint kits, we opted to evaluate the kits via a quality
improvement initiative to understand the perceived usefulness, and impact on the autonomy and
quality of life of the patients and their families.

Methods:

Over a fourmonth period patients with Ol or their family members were invited to complete an
anonymous questionnaire while attending a clinic visit at Shriners. Data were descriptively analyzed.

Results:

To date 20 patients with Ol or their family members responded. Overall, they expressed a

significant perceived usefulness of the kit, which has become an essential item for the
AYY20AEAT FGA2Y 2F FNI OdGdaNBaod tl iASyda yR FILY
highlighting increased confidence, reassurance, and improved fracture management at home. The
families also reported a reduction in anxiety during fracture emergencies.

Conclusion

This initiative improved patient and family autonomy, confidence, and perceived quality of life
while promoting safer early fracture management. The program shows strong potential for
expansion to other osteogenesis imperfecta care settings.

Disclosure

none declared
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Fatal Pulmonary Hypertension in an Infant with Severe Osteogenesis Imperfecta

Janet LegareNeil Paloian, Blaise Nemeth, Robert Steiner, Vivek Balasubramaniam

University of Wisconsin, Madison, USA
Abstract

BBACKGROUND: Osteogenesis imperfecta (Ol) is associated with cardiopulmonary complications
related to abnormal type | collagen, a structural component of airways and pulmonary

vasculature. Lethal Ol (type Il) usually results in stillbirth or neonatal death from pulmonary
insufficiency due to a markedly small thoracic cage. However, cardiopulmonary dysfunction may
also occur independent of skeletal features, as demonstrated by-wtependent restrictive

lung disease in adults with OIl. We describe an infant with a patho@ic A¥ariant and normal
thoracic circumference who developed rapidly progressive pulmonary hypertension (PH) and died
at 5 months of age.

PRESENTING PROBLEM: The mother was referred at 25 4/7 weeks gestation for suspicitioljife
skeletal dysplasia. Prenatal evaluation confirmed Ol due to a pathoG&lid Avariant (c.1777G>A,
p.Gly593Ser), which has been associated with variable but generally severe phenotypes.

CLINICAL MANAGEMENT: The infant was born at 36 5/7 weeks and requinedaisore

respiratory support for 48 hours, weaning to room air by day of life five. Skeletal survey showed
fractures of all long bones and poor mineralization without evidence of pulmonary hypoplasia
(normal thoracic size). He was diagnosed with severe Ol, between types Il and Ill, and discharged
at five weeks of age with enteral tube feeds and a normal echocardiogram.

Between 2 and 4.5 months, he had multiple admissions for hypoxemia attributed to possible micro
aspiration and required continuous supplemental oxygen by three months. Echocardiography at that time
showed normal cardiac anatomy with mildly elevated pulmonary artery pressure (31 mmHg). At five
months, he presented with severe hypoxemic respiratory failure requiring mechanical ventilation and was
found to have suprasystemiRH with estimated pressures of 92 mmHg (Figure 1). After discussion of
prognosis, lifesustaining therapy was withdrawn and the patient expired.

DISCUSSION: Pulmonary hypertension has not previously been reported in pediatric Ol. This case
demonstrates that severe, rapidly progressive PH can develop postnatally in infants with Ol
despite an adequately sized thoracic cage. Abnormal extracellular matrix integrity and impaired
pulmonary vascular development due to defective type | collagen may und@diphenotype.

Early recognition of PH in severe Ol may have important prognostic and therapeutic implications
and warrants further investigation.
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Disclosure
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Reducing Inpatient Fracture Rate for Patients at Increased Risk Through Quality
Improvement Methodology, Automated Electronic Alerts, and an Agentic Al
System

Alexander ChesovérLucy Turriff Haigah Amjad Johanna AnderssgrKevin JonésMark Heathfield,
Andrew Turnbul, Sebin SebliPavithra RajendrdnShiren Paté] Nuwanthi Yapa Mahathanthila

!Great Ormond Street Hospital for Children, LonddK,?University College London Medical School,
London,UK DRIVE, Great Ormond Street Hospital for Children NHS Foundation Trust, lldkdon,

Abstract

OBJECTIVES

Our patient safety team highlighted concern about inpatient fracture incidence, and that some fractures
may be unrecognisednd preventable. The quality improvement (QI) team led a project that aimed to
decrease inpatient fractures in patients at increased risk. We identified three primary drivers: (1)
identification of risks, (2) alerting high risk, and (3) and staff education.

METHODS

The methodology was grounded in the Institute for Healthcare Improvement's Model for Improvement.
There was stakeholder engagement across multiple specialities, disciplines, and avatrdsllaboration
with our electronic patient record (EPR), data analyst, and data research teams.

To identify and alert fracture risk, we built an EPR alert banner (see figure), automatically triggered by
extractable patient data variables. This was iteratively developed, informed by validation cycles and staff
feedback.

This pahent s at Risk of Fractures # Click here for further
guidance

Figure 1 Alert Banner that automatically triggers in electronic health record for patients at increased risk of
fracture.

We utilisedsurveys and serstructure interviews across different professional disciplines to identify staff
education needs.

The manual review afdiology reports to measure inpatient fracture rate was unfeasible. We developed
an agentic Al system to process unstructured radiology report text and identify fractures.

RESULTS

Alert banner validation reduced flagging inpatients at risk of fracture from 44% to 8% of all inpatients. Staff
feedback showed improved awareness and confidence in the care of patients at risk of fracture. The EPR
alert banner is now implemented Trugtide.

Survey and interview data (84 and 12 participants, respectively) highlighted the need for standardised
guidance. We have now linked a leaflet on patient handling to the alert banner and publigmasta
guideline on reducing risk of inpatient fractures.
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to avoid missing inpatient fractures. A monthlygénerated report is reviewed within 15 minutes,
compared with the first manual review of 1332 reports over 2 days.

CONCLUSIONS

Through QI methodology, interdisciplinary stakeholder engagement, and innovative collaborations we have
successfully implemented (1) an automated EPR alert system, (2) new guidance, and (3) an agentic Al
system, aiming to reduce inpatient fractures. Our interventions increased staff awareness and confidence.
The project has now moved to business as usual for the Trust with ongoing monitoring of its effectiveness.

Disclosure

None declared
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When Late Effects are not the Whole Story: PtEsated Osteoporosis in a
Childhood Cancer Survivor

Danielle Eddy, lan Tucker, Elizabeth CroWiody CandlerManju Chandwani
Bristol Children's Hospital, BristalK

Abstract

Background

Childhoodonset osteoporosis is rare but clinically significant. Pathogenic variants ir the X
linkedPLS3)ene, encoding plastifi, are an uncommon cause of primary eashyset osteoporosis.
Plastin3 is widely expressed in solid tissues and plays a role in cytoskeletadlelling. We report
a male adolescent with severe eadpset osteoporosis who was treated for acute lymphoblastic
leukaemia (ALL) in early childhood and later found to have a pathoBe&&ariant.

Presenting Problem

A l6yearold male was reeferred to a tertiary paediatriendocrine service after low bone mineral density
(BMD) was identified on dugnergy Xray absorptiometry (DXA). He had a history of ALL, diagnosed at 2
years of age and treated with the UKALL 2003 Regimen A, without radiotherapy.

He had been followed from 9 years of age in an endocrinedéexts clinic for short stature and
delayed puberty, with a bone age delay of 1.5 years. Growth hormone stimulation testing at 13
years showed an adequate peak GH level (33.9 ug/L). Pubertal induction with testosterone was
commenced at 14 years and discontinued at 15 years following satisfactory pubertal progression.

At 16 years, he was neferred due to recurrent londpone fractures. His fracture history included five
fractures between 3 and 4 years of age, initially attributed to ALL, and a further twtsdowa longbone
fractures at 15 years. Comorbidities included focal epilepsy treated with levetiracetam, mild pulmonary
stenosis, and learning difficulties.

DXA demonstrated a total body less head BMD@2 NB 2F bLnodd FyR | f dzYol
apparentdensityZ O2NB 2F bLH®OnI GAUGK y2 OGSNISoNIE FNIO
and BMISDS +2. Evaluation excluded common causes of secondary osteoporosis, and treatment
related bone disease was considered less likely given the long interval since cancer therapy.

Genetic testing identified a truncating variant in tReS3jene.

Clinical Management
Management included optimisatioof vitamin D status followed by intravenous bisphosphonate therapy
with zoledronic acid.

Discussion

This case highlights the difficulty of distinguishing treatraetated bone disease from monogenic
osteoporosis in childhood cancer survivors. While chemotherapy exposure and endocrine
sequelae may reduce bone mass, the severity and early onset of osteoporosis in this patient were
disproportionate. Identification of a pathogernrl. S¥ariant emphasisethe importance of

considering genetic causes of osteoporosis in patients with marked skeletal fragility, even in the
presence of significant acquired risk factors.

Disclosure

None declared
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Assessing the Impact of Short Stature on Paediatric Patients with Osteogenesis
Imperfecta using the Brief Quality of Life in Short Stature Youth (QoLiBi%ex)

Mark Heathfield Zoe Bowman Bayles, Emilie Hupin, Agueda Moreno Lopez, Belinda Crowe, Catherine
DeVile, Moira Cheung

Osteogenesis Imperfecta Service, Great Ormond Street Hospital for Children NHS Foundation Trust, London,
UK

Abstract

Background/Obijectives:

Osteogenesis Imperfecta (Ol) is associated with short stature (SS) but there are few data on the impact of
SS on healthelated quality of life (HrQoL). The aim of the study was to assess HrQoL in patients and
parents from a large paediatric Ol centre using the Brief Quality of Life in Short Stature Youth (QoLISSY
Brief).

Methods:

Children with &2COL1ADbr COL1AZene variant aged-88 years with a height Z score2<were identified

over a 2year period. Parents and children were asked to complete the QeBLd@¥stionnaire. Exclusion
criteria included inability/difficulty completing the questionnaire and patients who did not respond or were
not contactable.

Results:

From a cohort of 302 children, 41 were identified (20 female/21 male, 13.58% of total population) with a
mean age of 12.9 (3.0 SD) years. 10 patients were excluded: 2 deceased, 2 due to learning difficulties, 6
uncontactable. The distribution across clinical types was:43% (N=18), Oll 17% (N=7), @V 37%

(N=16). Of those eligible, 22 child and 23 parent questionnaires were completed (response rate 73%). There
was significantly reduced HrQoL with the Total QoL-EB&Y mean (SD) scores of cti@.9 (15.0) and

parent 53.7 (17).

Table 1.

The scores for all three domains were low with the physical impairment scoring the lowest but the
emotional toll of this also being important. There were no significant differences between child and parent
total or subscale scores (all p > .05).

Conclusions:

The impact of SS can be easily overlooked by clinicians. Using the CRi¢§Yir results suggest impacts

on gquality of life across physical, social and emotional domains with the physical domain being the area of
most significance. These results highlight the importance of considering SS in clinical practice. Results also
show consistency between parent and child reporting across all domains suggesting parents appeared to
KFEFgS | 322R dzy RSNERGOFYRAY3a 2F GKSANI OKAfRQa &adNBy3
stature in relation to clinical presentation, age and sex, as well as across other Ol genotypes is
recommended.

Table 1
Domain Item Short Child- Parents- p-value
Label Mean (SD) | Mean (SD)
Physical Q1 Physical 3.1(2.0) 2.7 (0.9) 0.14
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limitations

Q2 Reach 2.0 (1.0) 2.0 (1.0) 1.00
difficulties
Q3 Dependon 2.6 (1.5) 2.8(1.2) 0.64
others
Social Q4 Feeling 2.0(1.2) 2.4 (1.2) 0.34
small
Q5 Laughed at | 4.0 (0.9) 3.4 (1.1) 0.09
lteased
Q6 Being 3.7(1.1) 2.7 (1.3) 0.01
treated
differently
Emotional Q7 Feel 3.3(1.2) 2.7 (1.3) 0.15
different
Q8 Insecure 2.3 (1.3) 2.9 (1.3 0.36
Q9 Bothers 2.9(1.3) 2.7 (1.4) 0.61
me
Total QoLISSY 59.9 (15.0) @ 53.7 (17.0)
Brief
(0-100)

Table 1 Values are reported as median (interquartile range). Individual items are scoregboimalikert
scale (1 = extremely, 5 =never). The total QolB88&f¥score was calculated by summing item scores
(maximum 45) and linearly transforming the result tocd@0 scale (score/45 x 100), with higher scores
indicating better quality of life. Comparisons between patient and papemty responses were performed
using the ttest. Iltems Q&Q9 correspond to the QoLISSY Brief form (2015) with permission and licensing
from IQVIA. License number QUE615J5N4N6.

Disclosure

None declared
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Therapy for Knee Flexion Contractures in Osteogenesis Imperfecta Type V

Nadia NarducciLori VandenBroek, Reggie Hamdy, Corinne Mercier, Frank Rauch, Camille Costa
Shriners, Montreal, Canada

Abstract

Osteogenesis Imperfecta (Ol) is a rare heritable connective tissue disorder characterized by bone
fragility and marked clinical heterogeneity. Ol type V, caused by a recurrent pathogenic variant in
IFITM5 represents a phenotypically distinct subtype classically associated with radial head
dislocation, interosseous membrane calcification, metaphyseal banding, and hyperplastic callus
formation. Joint contractures are not a recognized feature of this subtype, and bilateral knee
flexion contractures are exceptionally rare. Among more than 40 individuals with Ol type V
followed at Shriners Hospital for Child@@anada, this is the first documented case with knee
involvement, underscoring the rarity and clinical significance of this presentation.

We describe a Hyearold boy with genetically confirmed osteogenesis imperfecta (Ol) type V who
experienced an unexpectedly rapid and debilitating decline in mobility. Over a short period, he developed
progressive bilateral knee flexion contractures reaching8b0degrees of flexion, culminating in the loss of
independent ambulation. Comprehensive evaluatiancluding laboratory studies, advanced imaging, and
exome sequencingdid not reveal an alternative neuromuscular, inflammatory, or genetic cause beyond
the knownlFITM5mutation. These findings suggest that severe progressive knee contractures may
represent a rare and underrecognized manifestation of Ol type V.

Management required a coordinated multidisciplinary approach involving physiatry, orthopedics,
and intensive physiotherapy delivered both in clinic and through a structured home program. In
the context of minimal response to standard conservative measures and challenges with
treatment adherence, intramuscular botulinum toxin injections were implemented as a deliberate
and innovative adjunctive intervention. To our knowledge, this represents the first reported use of
botulinum toxin to treat knee flexion contractures in Ol type V. Following treatment, the patient
demonstrated clear, clinically meaningful improvements in knee extension and functional mobility,
highlighting the therapeutic impact of neuromuscular modulation in this setting.

This case identifies a previously undocumented therapeutic application of botulinum toxin in Ol type V and
establishes a novel management paradigm for refractory knee flexion contractures in this rare disorder.
These findings support consideration of botulinum toxin as a targeted adjunctive therapy and warrant
further investigation to define its role in preserving mobility and improving quality of life in patients with
rare musculoskeletal conditions.
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A Longitudinal Study of Bone Mineral Density During Liraglutidduced Weight
Loss in an Adolescent with Myelomeningocele

Carin Skogastierfd, Lovisa SjogrénDiana SwolifEide 2

!Department of Pediatrics, Sahlgrenska University Hospital, Region Vastra Gotaland, Gothenburg, Sweden.
2Department of Pediatrics, Institute for Clinical Sciences, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden

Abstract

BackgroundcChildhood obesity is increasingly prevalent and poses major health challenges, particularly in
children with physical disabilities. Glucaglie peptidel (GLPL) receptor agonists have emerged as

effective treatments for pediatric obesity, but concerns remain regarding potential adverse effects on bone
mass, especially during growth and in patients with-pxésting skeletal fragility. Evidence on bone health
outcomes during GL:E¢induced weight loss in children is limited.

Presenting problemA 17%yearold girl with myelomeningocele and osteoporosis was increasingly

disabled because of her raising weight. She had a history of sitxdama fractures, longstanding reduced
mobility, and obesity. At seven years of age, when vitamin D supplementation and yearly DXA assessments
were initialized, she had BMI 21.1 kgnTBLH &core-0.4, and total fat mass 49.7%. At age 12 years, she

had BMI 30.7 kg/h TBLH &core-1.1, and total fat mass 61.6%. At age 17 years-f@@ment), she had

BMI 32.9 kg/m, TBLH Bcore-1.1, and total fat mass 60.1%. Given her skeletal vulnerability, there was
concern that pharmacologically induced weight loss could further compromise bone mineral density.

Clinical managementThe patient was managed by a multidisciplinary team with expertise in pediatric
endocrinology and obesity. Liraglutide therapy was introduced and titrated according to clinical guidelines,
alongside individualized lifestyle support. DXA measurements were repeated at 12 and 24 months to
monitor bone mineral density and body composition.

Over 24 months of treatment, the patient lost 22 kg and achieved a BMI of 24.6 kg/m2. TBLH Z
score wasl.4 and total fat mass was 54.7%. Serial DXA assessments demonstrated no clinically
significant decline in bone mineral density during folop: No new fractures occurred. In

addition to metabolic improvement, the patient experienced increased mobility, greater functional
independence, and increased quality of life.

Discussiont KA a4 OF a$S &adza3asSada GKIFG € AN FSdaHBSI A&IKY
intervention in adolescents with complex medical conditions andexisting osteoporosis when
carefully monitored. The findings underscore the importance of individualized treatment and
regular skeletal surveillance when managing obesity. pharmacologically in vulnerable pediatric

populations. Larger studies are needed to clarify the {wrg skeletal effects of GEPreceptor
agonists in children.

Disclosure

None declared
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EarlyOnset MedicationRelated Osteonecrosis of the Jaw in Duchenne Muscular
Dystrophy: First Cases in Adolescents on Antiresorptives

Agathe Ri&? Patricia Olivier Mélanie Dupuis Coralie LeblicgNathalie Alos?*, Melissa Fiscalettf

1SainteJustine Hospital, Montreal, Canadaniversité de Montréal, Montréal, Canad&ainteJustine
Hospital, Montréal, Canad&Azrieli Research Center of the Saidtestine University Hospital, Montreal,
Canada

Abstract

BACKGROUND:

Youth with Duchenne muscular dystrophy (DMD) have the highest prevalence of acquired osteoporosis in
pediatric populations due to the progressive muscle weakness and chronic glucocorticoid (GC) therapy.
Current guidelines recommend routine screening for vertebral fractures to detect the earliest signs of bone
fragility. As a result, antiresorptives are initiated at much younger ages than in previous decades.

PRESENTING PROBLEM:

Medicationrelated osteonecrosis of the jaw (MRONJ) is a-esthblished complication of antiresorptive
therapy in adults but is exceedingly rare in children, and no cases have been reported in youth with DMD.

CLINICAL MANAGEMENT:

We describe two adolescents with DMD who developed MRONJ following dental extraction during
antiresorptive therapy for G@hduced osteoporosis. Clinical presentation, management and outcomes are
summarized. A focused review was conducted to contextualize these observations within current pediatric
data on antiresorptive treatment related osteonecrosis. Case 1:-yea6old on longterm deflazacort

began intravenous bisphosphonate therapy at age 10 for vertebral compression fractures (zoledronic acid
0.05mg/kg émonthly). MRONJ developed at age 15 after dental extraction and six months after his last
zoledronic acid infusion. Case 2: AnyBairold receiving bisphosphonates from age 8 years (zoledronic

acid 0.05 mg/kg 6 monthly, adjusted for ideal weight), was later switched to denosumab (1 mg/kg SC 6
monthly) at age 18 years. MRONJ occurred six months after the transition and following tooth extraction. In
both casesantiresorptives were suspended and conservative management led to complete healing of
MRONJ within three months. Antiresorptive therapy was later resumed for pain and fracture prevention,
and no recurrence of MRONJ was noted after-gaar followup.

DISCUSSION:

Review of more than 1,000 pediatric patients treated with bisphosphonates or denosumab identified no
prior reports of MRONJ in children with DMD. To our knowledge, this is the first and youngest reported
casef MRONJ in adolescents with DMD. They highlight a potential vulnerability of neuromuscular
patients with prolonged GC exposure and ldagm antiresorptive therapy. Although the absolute risk of
MRONJ in children remains extremely low, systematic dental evaluation before antiresorptive initiation and
close multidisciplinary followap, especially around dental extraction, are essential to minimize preventable
complications.

Disclosure

None declared
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Biological and Behavioral Predictors of Bone Turnover Markers in Children and
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Abstract

Background Procollagen type 1-&&rminal propeptide (P1NP) andt€minal telopeptide of type
1 collagen (CTX) are dynamic indicators of skeletal metabolism. However, evidence remains limited
regarding their biological and behavioral correlates across developmental stages.

Methods: We analyzed serum levels of PINP in 3,386 and CTX in 1,530 individuals aged 6 to 20 years who
participated in the Canadian Health Measures Survey (Cycie8162019). Weighted linear regression
models examined associations between aged sexspecific zscores of PLNP and CTX and obesity status,
physical activity, parathyroid hormone (PTH), serunthg&roxyvitamin D [25(OH)D3] status, and high
sensitivity Greactive protein (hsCRP). Subgroup analyses were conducted usingmaeific age bands as
proxies for pubertal stages to assess heterogeneity.

Results Body mass indelzsased overweight and obesity were associated with lower P1dires
02QOSNBSAITKINWntanm®Po R0 B<A.Q00, @ovhpalsed t® normal® underweight) and

lower CTX-A O2NBa 020SNBS®AKUY B O F-0.648)EAvalyses lohy mge pands
showed that obesityrelated differences were greatest during pubertal ages. For example, during
puberty, obesity was associated with markedly lower P14PG2 NBa Ay 020K YI f Sa
pF ndnnmo | yR P<b.901)f aBcloweriCTéx®© § BB a 0 Y Ip£f08Gh Yemblesdy p T =
10.676,p=0.008). These associations were more persistent among males into theydusttal

aalr3as o/ ¢- Ay 2 pSmdsn OKTA f tRINStY YA Vb 1 3p80D6F SyStéimict R NS
inflammation showed inverse associations with bone turnover markers, particularly among

females: highhd wt 6 Ho Y3IAK[ O 61 & aa20A1 (EROOYAnNAK f 26 S
f26SNI/ ¢- Y2y DH=0PE) Whir&aa thedcbrrespangiing Association was not

evident in males. PTH was positively associated with both P1INP (0.117 per px0IQQ1) and

CTX (0.103 per pmol/p5=0.006) zscores across analyses. Physical activity showed modest
associations in pubertal age group, whereas 25(0OH)D3 status was not associated with either

marker in unadjusted or adjusted models.

ConclusionsPuberty represents a period when obesity and systemic inflammation are most strongly
reflected in bone turnover markers, with notable sex differences, especially for CTX. These findings support
interpreting pediatric bone turnover markers in relation to pubentalated age group, sex, and metabolic
context.

Disclosure

Dr. Papaioannou reports a past consulting relationship with Amgen, which ended more than two years ago
(as of 2024). No other conflicts of interest are declared.
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IGRZL Restores Primary Cilia Architecture and Microtubule Polyglutamylation in AIS
Osteoblasts
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Research Center CHU Sainte Justine, Université de Montréal, Montreal, Canada
Abstract

Introduction:

Adolescent idiopathic scoliosis (AIS) is a multifactorial spinal disorder whose progression is closely
associated with the rapid growth occurring during puberty. Among key hormonal drivers of this
growth, insulirdike growth factor 1 (IG&) has been implicated in AIS progression. Emerging
evidence points to primary cilia dysfunction and alteretrotubule pos#ranslational

modificationg particularly polyglutamylation as potential contributors to scoliosis pathogenesis.
This study aimed to determine how I@&FRnfluences primary cilia architecture and microtubule
polyglutamylation in osteoblasts derived from AIS patients.

Methods:

Primary osteoblasts isolated from spinal tissue of AIS patients were cultured and exposed to
graded concentrations of IGE Immunofluorescence was used to quantify cilia length,
orientation, tubulin content, and levels of microtubule polyglutamylation.

Results:

AIS osteoblasts exhibited shorter primary cilia and altered microtubule organizatidf. IGF
exposure significantly increased cilia length and enhanced both ciliary tubulin expression and
polyglutamylation in a dosélependent manner. These findings link AzEignaling to restoration
of structural features that are typically impaired in AIS cells.

Conclusion:

IGFZL promotes elongation of primary cilia and stimulates microtubule polyglutamylation in AIS
osteoblasts, highlighting its key role in ciliary microtubule organization. These results shed new
light on how pubertal growth factors may modulate cellular mechanisms underlying AIS and
suggest potential therapeutic avenues targeting ciliary dysfunction.

Supported by Yves Cotrel Foundatidnstitut de France
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Abstract

Objectives

Before the introduction of gene therapy, patients suffering from SMA often died in early childhood. While
the therapy not only gives hope to patientsalso creates new challenges for physicians. One of these
challenges is the development of osteopenia and osteoporosis in pediatric patients. The aim of this study is
a comprehensive assessment of bone metabolism in children with SMA.

Methods:

The study included 22 patients aged 3 to 17 years (mean age 8.6 years) with SMA. In 17 patients, laboratory
tests were performed to assess: albumin levels, Beta CrosshhPs phosphate levels, magnesium levels,

total calcium and ionized calcium levels, sodium levels, osteocalcin levels, PTH levels, and vitamin D3 levels.
Additionally, bone density was assessed using densitometry in 16 patients.

Results

The mean ion levels were as follows: phosphate 1.7 mmol/L; magnesium 0.88 mmol/L; sodium 138 mmol/L;
total calcium 2.49 mmol/L; ionized calcium 1.25 mmol/L. No statistically significant differences were
observed between ambulatory and n@mbulatory patients.

Markers of bone metabolism were: Beta CrossLaps 1052 pg/mL; ALP 159.78 IU/L; osteocalcin 66.69 ng/mL.
The mean parathyroid hormone level was 22.9 pg/mL, and the mean vitamin D3 level was 38.3 ng/mL. In
two patients, vitamin D3 levels were suboptimal (>30 ng/mL).

ThemeanBMD-Z2 02 NB Ay (KS aiddzRASR LRLMzAZ FGA2Y 61 & -LHDPDY
ambulatory patients.

Conclusions

Assessment of bone metabolism in patients with SMA is particularly important for preventing the
development of osteopenia and, consequently, for reducing the risk ocflogrgy fractures. The significant
difference in bone density between ambulatory and reombulatory patients highlights the crucial
importance of verticalization and weigbearing in patients with SMA.

Disclosure

None declared.
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Abstract

Background

X-linked hypophosphatemic rickets (XLHa iire inherited disorder characterized by excessive fibroblast
growth factor 23 (FGF23) activity, resulting in chronic hypophosphatemia and impaired bone
mineralization. Clinical manifestations include rickets, skeletal deformities, and musculoskeletal pain.
Enthesopathy refers to pathological changes at the enthesis, the site of tendon or ligament attachment to
bone. In XLH, enthesopathy is thought to result from defective mineralization combined with increased
mechanical stress secondary to skeletal deformities and altered biomechanics. Although enthesopathy is
common in adults with XLH, it is infrequently reported in pediatric patients, and data regarding its
prevalence and clinical course in children are limited.

Case Presentation

We report a 6yearold girl with genetically confirmed XLH who developed localized musculoskeletal pain
consistent with enthesopathy prior to the initiation of burosumab therapy. The patient had been receiving
conventional treatment with oral phosphate supplementation and alfacalaidiblout adequate

improvement in serum phosphate levels. Physical examination revealed localized tenderness at the pes
anserinus insertion, with no features suggestive of inflammatory arthritis. Plain radiographs demonstrated
bilateral knee enthesopathy (Figure).

Burosumaltherapy was initiated according to standard pediatric dosing guidelines and subsequently
adjusted based on biochemical response. Following treatment initiation, serum phosphate levels improved.
During followup, the patient experienced no recurrence or progression of enthesopelaged symptoms

and reported no limitations in daily activities. Aittflammatory medication was not required.

Conclusion

This case demonstrates that enthesopathy may occur in pediatric patients with XLH despite conventional
therapy for hypophosphatemia. The absence of recurrent or progressive entheseal symptoms following
burosumab initiation suggests that early targeted treatment may stabilize musculoskeletal involvement.
Early correction of mineralization defects and healing of rickets in children with XLH may reduce abnormal
mechanical stress at the tendghone interface, potentially limiting progressive enthesaadl other

skeletal structural changes during growth.
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Figure.As shown in the top of the image, there are radiographic findings of rickets, as long as incipient
enthesopathy (noted in circle). That time the child was under conventional treatment. By comparison, the
bottom image illustrates established enthesopathy. We notice improved radiographic appearance of
rickets. The patient had been in burosumab treatment for 7 months.
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Abstract

BACKGROUND:

X-linked hypophosphatemidckets (XLR) is a mineral homeostasis disorder caused by renal phosphate
wasting. It is the most common form of hereditary hypophosphatemic rick&sised by a logs-function
variant in the PHEX gene located at Xp22-linkéd autosomal dominant inheritance. Leads to an isolated
tubular defect in phosphate reabsorption and decreased intestinal absorption of phosphate.

Clinical manifestations include gait delay, waddling gait, bowing of the legs, widening of the metagfhyses
the wrists and ankles, bone pain, craniostenosis, dental abscesses, lower limb involvement (coxa vara, genu
valgum, genu varum) and disproportionate short stature.

The therapy aims to counteract the consequences of excess FGF23, using oral phosphorus supplements to
compensate for renal phosphate wasting and active vitamin D analogs to counteraati®Rvitamin D
deficiency. New therapies with FGF23 monoclonal antibodies that neutralize FGF23 activity have proven
effective.

PRESENTING PROBLEM:

We report three patients, two males and one female, with: short stature, genu varum, hypophosphatemia,
low tubular reabsorption of phosphates (<75%), low3, elevated alkaline phosphatase, and the PEHX
gene alteration , as were their mothers.

CLINICAMANAGEMENT:

They received treatment with fibroblast growth factor blocking antibody 23 due to lack of response to
conventional management, with an excellent response.

DISCUSION:

Phosphatewasting kidney disorders are important causes of rickets that must be considered within the
appropriate clinical context. Correct identification of these disorders is important for determining
treatment. Treatment with fibroblast growth factor blocking antibody 23 is a great hope

Disclosure

None declared
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Abstract

Background/ Objectives:

The Vitamin D metabolome involves multiple circulating metabolites beyond tothy@Boxyvitamin D

(250HD), including from activation to 1;88ydroxyvitamin D, catabolism via 24;8fydroxyvitamin D
OHNZIHPOhI| BILRAKWS NRER G/ARY 2F Hphl5d 2KAtS HnIHpOoh! 0
regulation in animal models, the biological relevance of the epimers in human skeletal development

remains poorly understood. We investigated vitamin D metabolome in children with and without

histological rickets at autopsy.

Methods:

Children undergoing autopsy following sudden unexpected death (between;2022) were recruited

with parental consent and regulatory approvals. Those with known adfexting conditions or

medications were excluded. Pastortem blood samples (¥ days) were analysed for vitamin D

metabolites using LBAS/MS at a DEQAS accredited laboratory. Metabolites measured included total

250HD (250HP250HD), 3epiH p h 1 51 X HANXHPOhI 0i 571X FYR MIHpPOhI 0i &
6+awT HPhIS5i KHAZHPOhI Vi 5710 | YR -épk2SOHPSRHS 00 3S 2 F
were calculated. Rib growth plates were assessed for histological signs of rickets (as defaad ihland

scored independently by two raters.

Results:

Twentythree children [median age of 83 days, 83% (19/23) infants, 16 males] were included; 15 had
histological rickets and 8 had normal growth plates. 250HD<30 nmol/L (deficiency) was recorded in 37.5%
(n=9/24). IntetNJ G SNJ NBt Al oAt Ale FT2NJ KAadz2tz23e ¢Fa KAIK 0OY
did ngtpliffe[ bfztween groups (all p>0.06able 1 VMR was incalculable in two subjects with rickets and

The percentage of-8pikH ph1 571 ¢l & aAIYATFAOFIYy(dfe KAIKSNI Ay OKAf
O2NNBfFGiSR atdNRy3dfte gAGK HNnZHpOohl 0i 51 ONIT noys L
with age (r 0.5, p=0.02).

Conclusions:

The higher epimer proportion observed in infants with histological rickets, despite similar total 250HD,
supports the current notion that epimers are biologically active with less calcgmteacy. Our findings
suggest that vitamin D epimers may have a biologically relevant role in growth plate physiology and rickets
pathogenesis. Further mechanistic studies are underway to define the functional significance of epimers in
skeletal biology.

Measure Statistic Total cohort &Rickets No rickets P value
(n=23) (n=15) (n=8)
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Total 250HD | Mean (SD) | 31.5(20.4) | 325(25.7) | 34.2(7.8) 0.4

(nmol/L)
Median 31.7(7,46.3) = 42.2 (5.7, 32.6 (31,
(IQR) 51.8) 41.8)
250HR Mean (SD) = 31.15 (20.5) 32.2(25.8)  33.7(7.8) 0.4
(nmol/L)
Median 31.11 (7, 42.2 (4.8, 32.0 (30.3,
(IQR) 46.0) 51.7) 41.4)
3-epk Mean (SD) = 3.7 (2.8) 4.2 (3.4) 3.2(1.7) 0.4
250HR
(nmol/L) Median 32(1.4,6.1)  3.5(0.8, 3.2(17,4.2)
(IQR) 7.3)
24,25(0H)Ds Mean (SD) | 2.4 (2.02) 2.6 (2.5) 2.6 (1.5) 0.4
(nmol/L)*
Median 21(1.0,3.0)  22(0.7,38) 22(17,3.3)
(IQR)
Vitamin D Mean (SD) | 16.2 (8.4) 17.1 (9.6) 15.5(6.9) @ 03
Metabolite
Ratio (VWMRY | pjedian 13.8 (12.1, 15.0 (12.1, 132(124,
(IQR) 20.7) 21.0) 17.8)
Percentage of | Mean 14.2 (7.6) 15.4 (5.4) 9.8 (6.0) 0.004
3-epimer (SD)
Median 13.1 (8.6, 14.9 (9.7, 8.0 (5.7,
(IQR) 19.4) 19.5) 16.3)

&Rickets was defined as the presencéwsb or morefeatures on a 6 point score 1=increased
height of hypertrophic zone, 2=Loss of columnar arrangement of hypertrophic chondrocytes
disarray, 3=loss of distinction between hypertrophic and proliferative zones, 4=blood vessels
penetrating the chondrocytes, 5=tongues of hypertrophic chondrocytes extending into prima
spongiosa and 6=bulbous expansion of the castondral junction.

*24,25(0OH)D; was undetectable in two subjects with very low 250HD which precluded VMR
assessment.

Disclosure

None declared
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Abstract

OBJECTIVES:

Osteopetrosis is a rare genetic disorddaracterisedy impaired osteoclastic bone resorption,

resulting in increased bone mass with paradoxical skeletal fragility-éhgatyy Xray absorptiometry

(DXA) is routinely used to quantify elevated bone mineral density (BMD) in affected children; however,
BMD alone does not fuligharacterisehe abnormal skeletal phenotype. Trabecular bone score (TBS),

a DXAderived index reflecting trabecular texture and structural complexity, may provide
complementary information on diseagelated characteristics. This study evaluated TBS in children

with osteopetrosis and examined its potential role as a marker of disspseific trabecular

pathology.

METHODS:

Children with osteopetrosis referred for clinically indicated DXA at a tepiaegiatrichospital were
included. Lumbar spine DXA scans wamnalysedusingTBS Osteo Advanced for Pediatrics (Version
4). Patients outside the validated age range2(®years) or with abdominal soft tissue thickness
outside the manufacturerecommended limits (7:30.0 cm) were excluded. TBScbres were
derived using sexand agematched reference data amahalysedseparately by sex.

RESULTS:

A total of 48 patients with osteopetrosis were included, comprising 8 females (age 9.97 = 4.4 y; 100%
White; BMI 21.8 + 7.5 kg/m?; tissue thickness 16.7 = 4.9 cm) and 40 males (age 10.9 £ 3.4 y; 90.0%
White, 10.0% Asian; BMI 18.7 £ 3.8 kg/m?; tissue thickness 15.6 + 3.0 cmjsdd@&sAvere elevated

in both sexes, with higher valuebservedin males. The mean TBS&bre was 1.30 + 1.91 in female
patients and 5.35 £ 2.20 in male patients. TB8ates greater than 2 wergbservedn 90% of male
patients.

CONCLUSIONS:

Children with osteopetrosis demonstrate markedly elevated T-B&#es, particularly in males. These
elevated valuesikely reflectdiseaserelated trabecular accumulation and impaired
skeletalremodelinginherent to osteopetrosis rather than improved bone quality. When interpreted
alongside DXAlerived BMD, TBS may serve as a complementary marker of the distinctive trabecular
phenotype associated with this condition.
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Figure 1 Boxplot of Trabecular Bone Score (TBS) in children with osteopetrosis.

Disclosure
JB, KL and CM declare they have no conflicts of interest. AW, MD and KH are employees of Medimaps

Group SA, developers of TBS iNsigbftware. DH is cowner of the TBS patent, has corresponding
shares, and is pattme CEO at Medimaps Group.
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Abstract

OBJECTIVES:

Duchenne Muscular Dystrophy (DMD) is the mamsthmon formof muscular dystrophy and is

associated with progressive muscle degeneration and secondary skeletal deterioration. Reduced
mobility, muscle weakness, and prolonged glucocorticoid exposure contribute to impaired bone health
and increased fracture risk in this population. Bone mineral density (BMD) is routinely used to assess
skeletal status in children with DMD; however, BMD alone may not fully capture diseake
treatment-related changes in bone microarchitecture. Trabecblame score(TBS), a DXA
derived,validated inde»of bone microarchitecture, mayrovideadditional insight inteskeletal
alterationsassociated with DMD and glucocorticoid exposure. This study evaluated TBS in
apediatricmale cohort with DMDelativeto an agematched normative reference population.

METHODS:

Malepatients6 A G K 5a5 NBFSNNBR T2NJ Of AyAOlLttée AYyRAOIFGSR
Lumbar spine DXA scans waralysedusingTBS Osteo Advancéal PediatricyVersion 4)Patients

outside the validated age range-2® years) or with abdominal soft tissue thickness outside the
manufacturerrecommended limits (7-30.0 cm) were excluded. TBScbres were derivetklativeto

an agematched reference population. Oreded statistical testing assessed whether TB8aZes in

patients with DMD were lower than reference values.

RESULTS:

245 males with DMD were included (age 12.2x&4ars; 71.4% White; BMI 23.9 kg/m2; abdominal soft
tissue thickness 18.9+4¢2n). TBS-Zcores were significantly lower than those of the agatched
reference population0.94+1.34; p<0.001). Overall, 23.3% (n = 57) of patients had-ZB%Z NZDZand>X
a further 23.3% (n = 57) haesgZores between2.0and-1.0. Anadditional29.0% (n = 71) hatB&Z-scores
between-1.0and 0.0, while 24.5% (n = @@d Z-scores >0.0.

CONCLUSIONS:

Boys withDMDdemonstrate significantly reduced TBScoregelativeto agematched reference data,
consistent withthe known skeletal consequences of reduced mechanical loading, progressive muscle loss,
and longterm glucocorticoid exposure. These findings are aligned with the expected bone phenotype in
DMD and support TB% a complementary DXderived measure teharacterisaliseaserelated

impairment of trabecular microarchitectur®/hen interpreted alongside BMD, TBS may help better define
the extent and severity of skeletal involvement in this population.
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Figure 1 Trabecular Bone Score (TBS) values of children with Duchenne muscular dystrophy (DMD) (data points) plotted against the
reference curves (purple/green lines). Corresponding TBS Z-scares (right panel) significantly lower than reference population (p <0.001).

Disclosure

JB, KL and CM declare they have no conflicts of interest. AW, MD and KH are employees of Medimaps
Group SA, developers of TBS iNsigbwftware. DH is cowner of the TBS patent, has corresponding
shares, and is pattme CEO at Medimaps Group.
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Abstract
OBJECTIVES:
CKIFIfFraasSYAlF Aa | 3INRdzZI 2F AYKSNRAGSR #Bonzhah 20 Ay

synthesis, commonly requiring losigrm blood transfusion therapy. While transfusions improve
survival, associated complications contribute to impaired bone mineralization, resulting in skeletal
deformities, bone pain, cortical thinning, and increased fracture risk in affected childrenebDergly
X-ray absorptiometry (DXAJerived bone mineral density (BMD) is routinely used to assess bone
health in thalassemia but does not capture bone structure or microarchitectural alterations.
Trabeculabonescore(TBS)a DXAderivedindexof bone microarchitecture. This study evaluated TBS
in paediatricpatients with thalassemieelativeto age and sexmatched reference populations.

METHODS:

/| KAt RNBY gAGK (GKFfFaaSYAlFl NBFSNNBR FT2NJ Of AyAOl f
included. Lumbar spine DXA scans wamnalysedusingTBS Osteo Advancéal Pediatric{Version

4). Patients outside the validated age rangeZB years) or with abdominal soft tissue thickness

outside the manufacturerecommended limits (7€B0.0 cm) were excluded. TBScbres were
derivedrelativeto sex and agematched reference data.

RESULTS:

175 patients were include®2 boys(age 14.6 2.8y; 40.2% White, 32.6% Asian; BMI 18.7

3.8kg/mz; tissuethickness 16.3 2.5cm) and 83yirls(age 13.Gt 3.1y; 48.2% White; BMI 1%6
3.7kg/mz; tissuethickness 16.2 2.3cm). TBS-&cores were significantly lower than reference values
in bothboys(-1.07 + 1.07; p < 0.001) agarls(-1.21 + 1.33; p < 0.001). Amohgys, 17.4% had TBS Z
& 02 NB.@gand2.4% between2 andcl, while only 15.2% hadstores > 0.0Amonggirls, 20.5%
had TBS-2 O 2 N¢B.@, 37XB% between2.0and¢1.0,and 19.3% had-Zcores > 0.0.

CONCLUSIONS:

Children with thalassemidemonstratesignificantly reduced TBSsgoreselativeto age and sex
matched reference data, consistent with altered trabecular bone microarchitecture.majority

of patientshad TBS-&cores below1.0, with a notable proportion below?.0, particularly among
girls. TBS mayrovidevaluableinsightsinto diseaserelated skeletal involvement and support a more
comprehensive assessment of bone health in this ‘igkpediatricpopulation.
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Figure 1 Trabecular Bone Score (TBS) in a pediatric population with Thalassemia, stratified by sex.
Relative to the normative population, TBS Z-score is significantly lower for both sexes (p < 0.0017).

Disclosure

JB, KL and CM declare they have no conflicts of interest. AW, MD and KH are employees of Medimaps
Group SA, developers of TBS iNsigftware. DH is cowner of the TBS patent, has corresponding
shares, and is pattme CEO at Medimaps Group.
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Abstract

Introduction

Hyperparathyroidism has multiple aetiologies, and failure to identify the cause may lead to significant
complications including hypercalcaemia, hypophosphataemia, renal stones, osteoporosis and impaired
graft function in renal transplant recipients. Accurate diagnostic investigations are essential to optimise
management and enable minimally invasive surgery where appropriate.

Case 1

An 8yearold male with a background of left kidney dysplasia (stable renal function) had an incidental
finding of hypercalcaemia. He did not respond to first line treatment, so was commenced on Cinacalcet,
which normalisedtalcium levels. A 99m3dIBI scan identified possible increased uptake in the left
submandibular gland, but no parathyroid lesions. Magnetic Resonance Imaging (MRI) scan reported no
abnormal soft tissue lesions in this area and neck ultrasonography showed a suspicious area, which was
inconclusive. An 18Eholine Positron Emission Tomogragbgmputed Tomography (PET) later

confirmed a left parathyroid adenoma posterior to the lower pole of the left thyroid lobe.

Case 2

A 1Gyearold male with autism spectrum disorder was referred with hypercalcaemia secondary to
hyperparathyroidism. He had a background of bilateral renal dysplasia and successful renal transplant at 3
years of age. Hypercalcaemia causing impaired renal function persisted despite hyperhydration-and low
calcium diet, necessitating treatment with Cinacalcet. Neck ultrasonography did not identify parathyroid
masses. Further investigation to exclude a parathyemldnoma was required, but due to his

neurodivergence, MRI and a 99mWitBI scans were unsuitable because of prolonged imaging time and
limited sensitivity. 18fholine PETT was successfully performed under a short general anaesthetic,
demonstrating bilateral parathyroid adenoma. Surgical management has been discussed and is under
consideration.

Discussion

Localisingparathyroid adenomas in children can be challenging. Cholin€CHFEEans have high sensitivity
and positive predictive value for identifying parathyroid adenomas. This enables more precise localisation
than other currently used imaging modalities, resulting in more efficient, minimally invasive
parathyroidectomy.

Choline PETT imaging is only available at limited locations. Challenges include patient transfer and the
management of paediatric patients in adult hospitals, requiring additional stafpadialised equipment

as well as logistics of radiopharmaceutical supply. If these barriers are addressed and availability improves,
18FCholine PETT may become an earlier investigation of choice in such patients.
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Figure 1 shows the images and findings for Case 1 (top) and Case 2 (bottom)

2em
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Abstract

Objectives/ 2 NIIA Ol f GaRSFSOGa¢s NBIA2yaA 2F NBRdAdzOSR RSyaai
on our pQCT scans (~8%) but are not reported in the pQCT literature, despite evidence that reduced cortical
homogeneity compromises bone strength. We aimed to quantify cortical defects using a novel measure of
density homogeneity Relative Cortical Density (RCD), describe RCD in a healthy paediatric population, and
demonstrate clinical application.

Methods: pQCTscans from research and clinical controlsl8yo; Radius 65%ite, Tibiab6%site) were

analysed using Stratec software (v6.00B). RCD was defined tion2 ¥ O2NIAOFt @2ESt a
/ 2YLI N GADPS WS5AaAGNROdzIA2Y Fylf@aAaQ dzaAy3d s Y2RAT

reducing the partial volume effect by edge voxel removal. Automatic and manual analysis precision
(coefficients of variation (CV), least significant change (LSC)) were assessgubcHaxreference curves
andza O2NBa& ¢6SNBE 3IASYSNIGSR dzaAy3a GKS /2tSQa [af{ YSic¢
KAAG2NE 2F xH F2NBIFN)Y FTNIOGdzZNBaz 2NJ dzy i NBIF G S a

puli
No
QD
[

Results

A total of 317 Radius (150 female) and 316 Tibia (162 female) scans were andiggedas significantly
ageassociated (see example Figure 1). Precision was lowest in manually analysedgpatitgiRadius
scans (CV 0.94% [RCD], 0.68%#&CD [ { / ndnmy YR ndamcOT ff 20KSNJ

Subjects with historical forearm fractures (N=47) had reduced RCD anrdl&pide a normal cortical
density (Zscores=1.05,-1.18 and-0.13, respectively, p<0.001). In contrast, Ol subjects (N=46)
demonstrated elevated RGBNd cortical density (&cores=1.03, p<0.002).

ConclusionsThe agerelated increases in RCD are consistent with histomorphometric reports ef age
related reductions in drifting osteons, remodelling spaces, and cortical porosity, but may also reflect a
higher density.

Defects or increased porosity in bone may elevate fracture risk by enhancing crack propagation and
increasing the remodelling surface. Although individual pores are below the resolution of clinical pQCT
their cumulative effect reduces voxel density and is captured by RCD. By capturing cortical heterogeneity
related to macroporosity and mineralisation, RCD may improve paediatric fracture risk assessment and
monitoring of bone disease beyond conventional pQCT.
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Figure 1: LMS models BCD and RG[Radius)
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Abstract

Objectives:

Vertebral fractures (VF) are a recognisednplication in boys with Duchenne muscular dystrophy (DMD)
receiving corticosteroid therapy. Intravenous (IV) bisphosphonates reduce fracture progression and
improve pain. Current guidelines recommend treatment following identification of moderate or severe VF,
or any VF associated with back pain. This study aimed to identify early imaging markers prior to
identification of VF to support earlier, targeted intervention.

Methods:

This duakcentreretrospective study included boys with DMD on IV bisphosphonates for VF identified

through spine monitoring between 2015 and 2025. Inclusion criteria were spine imaging immediately prior

to bisphosphonate initiation and at least one lateral spine image within the preceding 12 months. Annual

spine monitoring was performed using lateral deakrgy Xray absorptiometry or lateral spine

radiographs. All images were centrally reviewed by a single observer. Vertebral height loss (VHL) was

graded using modifie@enant scoring system: §20% (height loss; HL), &5% (mild VF), 280%

(moderate VF), and >40% (severe VF). Spine deformity index (SDI) was calculated by assigning scores of 0.5,
1, 2, and 3 for HL, mild, moderate, and severe VF, respectively.

Results:

Forty-eight boys with DMD receiving corticosteroids were included. A total of 195 spine images were
reviewed, comprising 2,535 vertebrae €T4), with a mean of 4 (rang&?) images per participant. Overall,
254/2,535 (10%) vertebral fractures were identified: 148 mild, 92 moderate, and 14 severe. Comparison
with prior imaging demonstrated that 63% of mild and moderate VF and all severe VF were preceded by
detectable 1@20% VHL. Only 10% of VF were incigesiile 27% remained stable during follaye.

Progression of VHL was significantly associated with higher SDI 12 months prior to treatment initiation (SDI
4.7 [3.6] vs 2.1 [2.1] in those without prior VHL; p<0.001). SDI at 12 months prior also strongly predicted SDI
at treatment initiation (p<0.001) (figure 1).

Conclusion:

Progressive VHL and increasing SDI strongly predict future VF risk and support earlier initiation of
bisphosphonate therapy, even before overt VF development. This challenges current care
recommendations but could help prevent severe, painful VF cascade often seen in boys with DMD receiving
corticosteroids.
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Abstract

OBJECTIVEAssessing bone health in pediatric populations is essential for preventing and monitoring
skeletal fragility, especially in children and adolescents with genetic conditions (such as osteogenesis
imperfecta) or undergoing chronic treatments that affect bone metabolism. However, ionizing radiation
based techniques, such as dwlergy Xray absorptiometry (DXA), present sevdmiitations in
pediatrics,ncluding reduced suitability for repeated examinations and bone-dgendent
measurements that may lead to bone mineral density (BMD) underestimation. In this context,
Radiofrequency Echographic Me@pectrometry (REMS), a n@mizing ultrasounebased
technology, represents a promising alternative. This study aimed to acquire REMS data from a
pediatric population to develop aggpecific reference curves and spectral reference models for
BMD assessment throughout skeletal growth.

METHODSPediatric individuals aged 5 to 20 years who underwent REMS acquisitions at the
proximal femur and lumbar spine were included. REMS analyzes native, unfiltered radiofrequency
ultrasound signals acquired during@anventionalechographiscan.Based on existing REMS

models for adult populations, a dedicated pediatsecific algorithm was developed to estimate
BMD andZ-score.These estimates were compared with DXA measurements obtained at the
corresponding skeletal sites. The association between REMIDXAderived measurements at both sites
gra FraaSaaSR dzaiAy3d tSIFENE2yQa O2NNBftFdAzy O2STFFAOA
concordance with DXA reference distributions, was further evaluated usingd@Hntn analysis.
RESULT3ssessment included 105 femoral and 120 lumbar spine examinations. At the femoral site,
REMSlerived measurements showed strong correlations with DXA, with r = §82,0001) and r = 0.80

(p < 0.0001) for BMD andstore, respectively. Likewise, lumbar spine analysis demonstrated strong
correlations between REMS and DXA for both BMD (r = 998,0001) and-&core (r = 0.9Qy < 0.0001)

values. REM8erived BMD distributions showed good concordance with DXA reference curves at both
skeletal sites.

CONCLUSIONRB:uese findings indicate that REMS represents a highly promising tool for bone health
assessment in vulnerable populations, including pediatric patients. By analyzing native radiofrequency
signals and leveraging agpecific spectral models, REMS offers a reliable, radifitemnapproach for the
early identification of altered bone health and longitudinal monitoring throughout growth in pediatric
populations.
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Abstract

Background:

The TannegWhitehouse (TW) method is a globally recognized system for assessing skeletal
maturity using radiographs of the hand and wrist. However, its existing reference (TW3) are based
primarily on Western and East Asian populations, limiting their accuracy when applied to Indian
children who differ in genetic, nutritional, and environmental backgrounds.

Objective:

To develop populatiospecific reference values for Skeletal Maturity Scores (SMS) in Indian children aged
1¢18 years using the TW radaugnacshort bones (RU$3) system, and to validate these data against the
current TW3 system.

Methods:

This retrospective study analyzed 3,549-edind radiographs (1,741 boys; 1,808 girls) from
healthy Indian children obtained from previously approved bone age studies conducted between
2021 and 2024. Radiographs were scored using the TW3 BRb@thod by two trained observers.
Age and sexspecific median SMS values were computed and smoothed using Gaussian curve
fitting. The Indian SMS was validated prospectively in 50 children (20 healthy, 30 with endocrine
disorders) and retrospectively for adult height prediction by substituting Indian bone ages into
TW3 adult height prediction equations.

Results:

SMS values increased progressively with age, showing earlier skeletal maturation in girls than boys. Indian
children reached full skeletal maturity (SMS = 1000) at ~16.5 years in girls and ~17.5 years in boys.
Comparison with TW2 and TW3 references indicated that Indian maturation patterns lie between these
datasets. Validation demonstrated strong agreement between Indian and TW3 bone ages (ICC > 0.95) and
improved accuracy in adult height prediction using Indian SMS (Mean Absolute E@.drem for Indian vs

¢0.9 cm for TW3).

Conclusion:

This study provides the first comprehensive Indian reference for skeletal maturity assessment.
The Indian SMS is likely to enhance clinical accuracy for growth evaluation, endocrine diagnosis,
and height prediction, supporting regiespecific references for pediatric skeletal maturity.

Fig 1:Age- and sexspecific skeletal maturity score (SMS) curves for Indian boys and girls
compared with TW2 and TW3 reference data.
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Abstract

Objectives

This study aims to determine 1) the feasibility of investigating fracture healing in adolescents and 2) if bone
microarchitecture changes can be tracked through healing usingrbiggiution peripheral quantitative
computed tomography (HBQCT).

Methods

Adolescents aged 105 years with a stable distal radius fracture requiring closed reduction were recruited
FNRY GKS 'foSNII / KAt RNBYQa IY2HUIKG LIS NR2RNE $\KSe LE N
fractured radii were imagedsing HRpQCT (XtremeCT I, Scanco Medical},&-14-, 8, and 12weeks

post fracture Scan regions were acquired at a relative offset of 4% of the ulna length. The scan region was
shifted proximally as necessary to capture the fracture or avoid the phifseh scan consisted of a

HNnodnYY f2y3 NBIAZ2Y GAGK | cmM>Y Yy2YAYIlf A&a2GNRBLAO
2F GKS LINIAOALI YyGaQ FNI OlGdz2NB 6 SNB Wdan@igborield GKS O
mineral density (Tt.BMD), total bone volume fraction (BV/TV), and total bone area (Tt.Ar) were measured.
Paired sample-tests were used to determine if significant differences (p<0.05) exist betweandl12

weeks post fracture.

Results

A total of 11 adolescents (2 female, 9 male, mean age of 12.6 + 1.2) have been enrolled in the study, of
which eight have completed th&tudy protocol. Only two of 40 study visits have been missed, and no
participants were lost to followup. Over the 12veek healing period, participants had a 15.6% average
increase in Tt.BMD (p=0.020hd an 18.4% increase in BV/TV (p=0.003). There was no significant change in
Tt.Ar between these timepoints.

Discussion and Conclusion

This is the first study to use HR)CT to study fracture healing in a pediatric population. These results

suggest that despite the additional complexity in recruitment and retention of pediatric populations, it is

feasible to study fracture healirig vivousing HRpQCTThe use of providing 3D printed models of the

LI NOAOALI yGaQ FNIOGdzNBR o62ySa Fa |y AyOSyidia@S | LI
Changes in Tt.BMD and BV/TV alongside visual inspection of images (Figure) confirmed the healing process
could be quantified in adolescents over this timeframe.

Week 1 7 Week 2 Week 4 Week 8 Week 12

k] & 33 fy. A =8 15!
Figure 1 - Example of fracture healing progression captured by HR-pQCT in 12-year-old male. Slices shown of the radii are in
the coronal plane.
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Abstract

Objectives:

Trabecular bone score (TBSa textural index derived from lumbar spine (LS) dual exergy X
absorptiometry (DXA) images. TBS predicts fractures independently of bone mineral density in adults, but
pediatric use remains limited. We aime&aldevelop pediatric TBS reference ranges using the new TBS
Insight v4.0 software, determine if these differed from those from the prior software version published by
Kalkwarf, et al., 2022, and investigate associations with age, sex, anthropometrics, and fracture.

Methods:

We analyzed TBS data from 9898 scans (5060 F) obtained on Hologic densitometers in healthy US children
enrolled in the Bone Mineral Density in Childhood StutiBS reference ranges for youtt28y by age and

sex were generated using the Lambda, Mu, Sigma method. Precision, percent coefficient of variation (%CV),
was determined on a sukample of subjects with repeat scans. Group differences were assessed by paired
t-i6Sadtax raaz20AlGA2ya 0S0GsSSy OFNRFOGfSa o0& {LISFNYI
Results:

Revised TBS reference ranges differed significantly from previously published values (Figure 1), p<0.0001.
The %CV for TBS-L4 (2.4%) was improved from the prior data (2.9%). TBS values increased with age, with
the greatest increases during puberty. TBS values were higher in males at younger ages, and higher in
females during adolescence. There were nonlinear associations betweenstB®Z and heightand BMI
Z-scores, peaking at rho=0.43 at 12y (F) and 0.34 at 14y (M) for height (p<0.0001 for both), and rho=0.38 at
15y (F) and 0.31 at 15y (M) for BMI (p<0.0001 for both). T&8r&s were not associated with risk of

incident lowto-moderate impact fracture over 6 years (HR 0.97, 95%CI: 0.84,1.12).

Conclusions:

Revised pediatric reference ranges for TBS differed from those previously published and should be used for
scans obtained using TBS Insight v4.0 software. TBS values increased during childhood in a sex dependent
manner, were associated with height and BMI but not incident fracture in this cohort of healthy children.
Future studies of TBS in children at risk of skeletal fragility are needed.
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Figure 1. Revised pediatric TBS reference ranges (solid line) differed from those from the prior software
version (dashed line).
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Abstract

Background:

In children and adolescents, osteoporosis commonly presents as vertebral fractures, which may
be asymptomatic. Accurate identification of vertebral deformities requires appropriate vertebral
morphometry reference data, which remain limited, in growing children. Our objective was to
establish normative reference data for vertebral morphometry from T4 to L4 usinegdBiAed
Vertebral Fracture Assessment(VFA) in healthy children and adolesceb®yars), and to

examine variation by age, sex, and anthropometry.

Methods:

Crosssectional, observational study in healthy children and youthi&%ears) from Pune, India.

Participants demonstrated normal growth and had no history of chronic illness/conditions affecting bone.
DXA scans were performed using alGBar iDXA system (GE Healthcare, Wisconsin, enCOREV18). VFA
images were analysagking a standardized spoint morphometric technique to derive anterior, middle,

and posterior vertebral heights and ratios. Reader precision (reviewed by two clinicians experienced in
paediatric VFA and adjudicated by a senior DXA clinical scientist) andlisenver reliability were

assessed. Agand sexspecific reference values were generated, and associations between vertebral
dimensions and anthropometric parameters were examined.

Results:

420 participants (226 males) were analys&tie mean intereader reliability was 3.0%
(range:1.€4.5%).Vertebral height increased with age and stature, with acceleration during
adolescence. Girls demonstrated larger vertebral dimensions for both height and age, particularly
at the lumbar level. Vertebral heights plateaued around age 13 years in girispmiriued to

increase in boys until 18 years. By 17 years, boys had significantly greater vertebral heights
compared to girls. Coefficients of proportionality for average vertebral height increased caudally
from T4 to L4, with a significant interaction between age and ge(figure 1) Older girls had
proportionally smaller thoracic vertebrae compared to younger girls or male counterparts.
Vertebral height ratios remained relatively stable across age groups, reflecting the preservation of
vertebral shape during growth, although mild physiological anterior wedging was observed in
thoracic vertebrae.

Conclusions:

This study establishes the first normative reference dataset for-@etiked vertebral morphometry in
children and adolescents, providing a critical benchmark for differentiating physiological variation from
pathological deformity. These data strengthen the diagnostic framework for vertebral assessment and
support earlier and reliable identification of vertebral fractures.
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Vertebral Height Ratio to T4-L4 by Gender and Age

Figure 1 depicts agand sexspecific trends in coefficients of proportionality for average vertebral height

from T4 to L4. Coefficients increased caudally across vertebral levels, with variation by age and sex. The red
line represents the coefficients of proportionality derived from the manufactprevided iDXA reference

data and is shown for comparison with values obtained from the study cohort.
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Abstract

ObjectivesAcute lymphoblastic leukemia (ALL) is the most common type of childhood cancer.
With improved survival rates more attention has turned to lédegn outcomes such as impaired

bone health. DXA is the standard diagnostic tool to assess bone mineral density (BMD) in children
at risk for bone health complications. Higésolution peripheraljuantitative-computed

tomography (HFQC) is a threedimensional diagnostic tool which evaluates both, cortical and
trabecular bone microarchitecture and may have advantages over DXA. The aim of this study was
to evaluate whether HRQCT can detect early bone health impairment in children and

adolescents following ALL treatment even if lumbar spine BMD (LSB#&tD)ezfrom DXA is

normal.

Methods: Inthiscrost SOGA 2y I f 20aSNBFGA2y It addzRe |4 GKS
Switzerland HRQCTindings in children and adolescents within 5 years after ALL treatment were
compared to healthy controls. All participants underwentp{®CT scans of radius and tibia and
completed a bone healthelated questionnaire. Additional assessments for ALL patients included
LSBMD from DXA, vertebral fracture (VF) assessment from lateral spine radiographs (EOS) and
bone healthrelated laboratory measures. Comparisons ofpFCTparameters between the two

groups were tested using Welchdst or ManrWhitney U test.

ResultsComplete HPQCTdata of 30 ALL survivors (16 females; 14 males; mean age 9.7 £ 2.9
years) and 60 healthy controls (32 females; 28 males; mean age 9.9 *+ 3.1 years) were analyzed.
Five children and adolescents after ALL treatment (17%) showed evidence of one or more VF.
LSBMD-scores were within normal range for all patients (mean 0.09 £+ 0.85 SDS). Compared with
healthy controls, pediatric ALL survivors showed significantly reduced cortical area (p=0.013),
cortical BMD (p=0.001) and cortical thickness (p=0.006) at the tibia, as well as reduced cortical
area (p=0.046) and cortical BMD (p=0.008) at the radius {p®{RT.

ConclusionDespite normal LSBMD DXAcores, a substantial proportion of children and
adolescents after ALL treatment demonstrated vertebral fractures and several lower cortical
parameters in both, the radius and tibia in gRCT. These findings suggest thatdd®CT may

serve as a valuable adjunctive tool for the early detection of bone health impairment in pediatric
ALL survivors.
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Abstract

OBJECTIVES:

Chronic Recurrent Multifocal Osteomyelitis (CRMO), also known as Chronic Nonbacterial Osteomyelitis, is a
rare autoinflammatory bone condition, typically affecting children. Whole body MRI is used to identify
CRMO lesions, including vertebral ones. Our objective is to present a novel use of the Genant
Semiquantitative technique to assess the severity of vertebral fractur@ediatric patients with vCRMO

by using MRI.

METHODS:

Patients: Data was prospectively collected on all consecutive patients with childhood onset (<18years)
CRMO, (data collection 20@®23). Those patients with vertebral lesions were included for analysis.

Measurements: Whole body or focused magnetic resonance imaging (Mlused to identify CRMO

lesions at baseline. Patients with vertebral fractures had also plain radiographs of the spine. All vertebral
fractures were analyzed by Geng¢miquantitative technique which was adapted to MRI to grade the
involvement of the vertebra. The vertebral fracturaédentified by MRI were then compared to vertebral
fractures identified by plain radiographs and the Genant grading was compared between the MRI and plain
radiographs.

RESULTS:

Nine CRMO patients had vertebral lesions at diaghd&&$h% (5/9) were female. Median (range) age at
diagnosis was 11.4 (#18.9) years. There were a total @2 CRMO lesions in 9 patients, with 52.8%

(38/72) located in the spine71.1% (27/38) in thoracic, 21.1% (8/38) in sacral and 5.3% (2/38) in the lumbar
spine. Of 38 vertebral lesions, 14/38 (36.8%) (in four patients) had baseline vertebral fractures, all located
in the thoracic spine. Of these fractures, 6/14 (42.9%&xe Genant 1 (4 Biconcave, 2 Crush), 2/14 (14.3%)
were Genant 2 (2 biconcave), and 6/14 (42.9%) were Geéhéhivedge, 3 biconcave). There was no
difference in the vertebral fracture severity by the Genant technique applied to plain radiographs versus
MRI.

CONCLUSIONS

1. The MRI adapted Genant Semiquantitative methizdeffective for identifying vertebral fractures
in vVCRMO and classifying their severity.

2. It provides a standardized and reproducible method to record and follow vertebral CRMO fractures.

Future studies are now needei validate this method in a prospective vVCRMO cohortonfirm its use
to study treatment efficacy and vertebral fracture outcomes.
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Abstract

Objective
To assess the relationship between phosphopenic rickets and bone age.
Methods

This was a retrospective descriptive study of children with phosphopenic rickets, attending the
Metabolic Bone Clinic at Chris Hani Baragwanath Academic Hospital between January 2006 and
December 2022Bone ages from the initial clinic visit radiographs and on subsequent folbovisits

during treatment were assessed BreulichPyle methodHandwrist and knee radiographs taken at
initial presentation were assessed for the radiological severity of rickets using the Thacher score.

Results

SeventyF A @S LI GASYy(GaQ NBO2 NR dickdisiwera ig\gewes Rrend e 10#49; LIK 2 2
20%) patients presented with delayed bone age at diagnosis. The Thacher score at the initial
presentation was higher in the delayed bone age group compared to the normal bone age group
(p=0.04). There was a negative correlation between the Thacher score and height fescme z

(HAZ) at presentation, thus children with more severe Thacher scores had lower HAZ seores (r=

0.36; P=0.13; p=0.013).

Conclusion

Phosphopenicickets negatively impacts stature and BA which is associated with higher
radiological severity score of rickef&he clinical application of bone age assessments in addressing
the short stature observed in this condition and mitigating possible associated risk factors is
warranted to improve the management, quality of life and outcomes for these affected patients.
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Abstract

OBJECTIVES:

This study is a retrospective audit looking at the utilisation of bone densitometry scanning at a
tertiary paediatric hospital and trends in referral practices.

METHODS:

All patients who underwent duadnergy xray absorptiometry (DXA) scanning using a Horizon (Hologic,
.SRT2NRI a!0 RSyaariad2YSiSNI o6Si6SSy nmkamkHamdp | YR
were included. Data regarding the referring team, indication, and bone density were collected from
individual DXA referrals and the electronic medical record. Statistical analysis was performed using
Microsoft Excel (Microsoft Corporation, Redmond, WA, USA).

RESULTS:
There were 3833 bone densitometry scans performed on 2406 different patients.

The most common indications were eating disorders (n=645, 16.83%), gender dysphoria (GD) (n=565,
14.74%), Duchenne muscular dystrophy (DMD) (n=289, 7.54%) and osteogenesis imperfecta (n=245,
6.39%). Endocrinology (n=1501, 39.16%) and Adolescent Medicine (h=1094, 28.54%) together accounted
for over twothirds of all bone densitometry referrals.

The annual proportion of referrals from Adolescent Medicine increased from 23.34% in 2019 to
32.77% in 2023 (Figure 1). This is accounted for by a significant increase in referrals for scans for
patients with GD from 8.60% in 2019 to 22.93% in 2023, representing a 266.63% increase in the
proportion of total scans done in children with GD during the study timeframe.

1546 patients (64.26%) had a single scan, whilst 860 patients (35.74%) had 2 or more scans. The highest
rate of repeat scans was observed in children with achondroplasia (84.09% of patients), osteogenesis
imperfecta (72.63%) and DMD (72.32%). All scans for achondroplasia were performed in the setting of
clinical research.
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Percentage of RCH DXA Referral Indications 2019 to 2024

100%

90%
80%
70%
= EE
50%
40%
30%
20%
10% l
0%
2019 2020 2021 2022 2023 2024
B Gender dysphoria B Eating disorder Osteogenesis Imperfecta
B Fractures B Achondroplasia B Duchenne's muscular dystrophy
B Prolonged glucocorticoid exposure B Inflammatory Bowel Disease B Wafarin exposure

Other indications

Figure 1. Percentage of RCH DXA Referral Indications 2019 to 2024

CONCLUSIONBonedensitometry is being used to screen for low bone density in a variety of different
OKAf RK22R AffySaasSas FyR F2NJ Iy AYONBIFaAy3d | NNI &
increasing demand for bone densitometry among children with gender dysphoria, highlighting the need for
additional imaging capacity to ensure timely and equitable access for other clinical indications.
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Abstract

Background:

Nutritional rickets and osteomalacia due to vitamin D deficiency remain a serious global public health
burden. Adolescents with low calcium intake and limited sun exposure, including those wearing full

body veils, are at increased risk. Diagnosis in late puberty can be challenging because growth plates are
narrowing, and classical radiographic signs of rickets may be subtle. MRI findings in nutritional rickets
are rarely reported.

Presenting problem:

A 15yearold veiled female presented to the paediatsargery emergency department with a cne

month history of atraumatic, activityelated pain in the left knee. Initiatday demonstrated

metaphyseal fraying and widening of the epiphyseal line adjacent to nearly closed growth plates of the
distal femur (Figure A, B). Subsequent MRI imaging revealed pronounced metaphyseal signal
alterations of the femur and tibia (Figure C, D). Routine laboratory tests obtained prior to MRI already
showed mild hypocalcaemi&Vith these findings, the endocrinological department was consulted and
further evaluation revealed the characteristic diagnostic profile of severe vitamin D deficiency rickets,
including markedly elevated serum alkaline phosphatase (1155 U/EABDU/L]) and parathyroid
hormone level{1293 pg/ml; [18.5 88 pg/ml]), undetectable 2&ydroxy vitamin D, hypocalcaemia

(2.00 mmol/l; [2.10 2.55 mmol/l]), and hypophosphataemia (0.85 mmol/l; [0-:A055 mmol/l]).

Clinical Management:

The diagnosis of nutritional rickets was established based on the combination of clinical, biochemical,
and imaging findings. Higlose cholecalciferol and calcium supplementation were initiated. Family
screening revealed vitamin D deficiency in all female members tested, although none showed
biochemical or clinical evidence of active rickets or osteomalacia.

Discussion:

In adolescents nearing skeletal maturity, physiological narrowing of the growth plates can attenuate
typical radiographic manifestations of rickets, increasing the risk of underrecognidinis case, MRI
contributed to the diagnosis by revealing distinctive metaphyseal signal changes reflecting defective
osteogenesis and growth plate elongation caused by hypertrophic cartilage extension, which were only
subtle on conventional radiographyrhis highlights the importance of considering rickets Hisk
adolescents and supports the use of MRI as an additional diagnostic tool in late pubertal patients when
conventional imaging is inconclusive.
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Figure: A, B: X-ray of the left knee - metaphyseal fraying and widening of the epiphyseal line of the distal femur in

anteroposterior (A) and lateral (B) projections.
C, D: MRl scan of the left knee (proton density weighted Turbo Spin Echo sequence with fat saturation) - accentuated signal
alterations in the tibial and femoral metaphysis in coronal (C) and sagittal (D) planes.

Disclosure

None declared
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Quantitative Ultrasound May Serve as a Radiatibnee, Point of Care Test for
Bone Fragility in Infants

Angela Bachif?, James Crowé

!Baylor College of Medicine, Houston, US&xas Children's Hospital, Houston, U'SAxas Children's
Hosptial, Houston, USA

Abstract

Objectives: To assess whether children under 2 years old with either genetic or radiographic evidence of
bone fragility would have negative tibial speed of sourstares.

Methods: Cases with known bone fragility were identified by consultation to the child abuse team and had
SAUKSNI Ny RA2INILIKAO 2NJ 3SySiA0O SOARSYOS 2F o62yS 7
evaluation included a skeletal survey as part of routine care. Caregivers were consented to participate in

the study to obtain the tibial speed of sound (SOS) measurementtiMa (SOS) by quantitative

ultrasound (QUS) was obtained on each subject using the MiniOmni (BeamMezpeated tibial SOS was
obtained in 1 infant 1 month after definitive treatment of the underlying cause of her rickets. Per the device
instructions, the CM probe was used as the first line to obtain tibial SOS. If the CM probe would not register
any measurement, the CR probe was then used to obtain the measurement. The device only provides z
scores for the CM probe, as the CR probe is intended for use in premature infants. Theisgforeszwere

also calculated using the agpecific reference value and standard deviation provided by the device
YIydzFl OG§dzZNENX» ¢KAA& &addzRe

Results: All 5 of the infants with evidence bone disease had negasis@as. The 4 infants that presented
with multiple fractures had-gscores lower than the 1 infant who presented with osteopenia but no
fractures. The 1 infant who was-reeasured after definitive treatment of the underlying cause of her
rickets had a markedly improveeszore.
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Conclusion:; Quantitative ultrasound, tibial speed of sound may be a useful radigmmointof-care test
to screen for bone fragility in infants. More study is needed, but this would fill a crucial gap in pediatric
bone fragility evaluation.

Chron
Age
(months)

6*
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Gestational
age at birth
(weeks)

38

33

33

Sex

Bone problem
and diagnosis
modality

Rickets on x
ray

Rickets on x
ray

Rickets on x

Current
fractures

2 lateral
ribs, 2
femur, 1
fibula;
total=5

10ribs, 1
fibula;
total= 11

8ribs, 1
humerus,

Tibial
SOS
(m/s)

2531

2321

2351

Device
Z-score

n/a

n/a

Calculated
Z-score



13 31
1 35
11~* 38

ray

Osteopenia on
x-ray

Ol type IV
genetic and x
ray

Resolved
rickets

1 fibula;
total = 10

None 3100 -1.0

2ribs, 1 2729 n/a
ulna, 1

humerus;
total =4
n/a 2808 n/a

*Notes the same patient with 2 different measurements

Disclosure

None declared
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Incidence of Serum Biochemical Abnormalities Associated with Metabolic Bone
Disease of Prematurity in Preterm Neonates
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MRC Lifecourse Epidemiology Centre, University of Southampton, Southampton General Hospital,

Tremona Road, SouthamptodK 2NIHR Southampton Biomedical Research Centre (NIHR203319),

University of Southampton and University Hospital Southampton NHS Foundation Trust, Southampton
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SouthamptonUK “Neonatal intensive care unit (NICU), Princess Anne Hospital, University Hospital
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Abstract

Objectives Preterm infants are at increased risk of metabolic bone disease of prematurity (MBDP), a

condition characterisely radiographic abnormalities occurring late in the clinical course, including

osteopenia, rickets and fractures. Early identification relies on serum alkaline phosphatase (ALP) and
phosphate. However, various thresholds for these markers have been suggested in existing literature,

NI y3aAy3a FNBY Ly ' [txpnn (2 donnidx|[ S6AGK yR gAGK?2
We determined the incidence of biochemical MBDP in preterm infantsdasdribed associated maternal

and neonatal characteristics.

Methods: A retrospective analysisof regl2 NI R Of AyAOFf RIGF FTNRBY LINBGSNY
gestation (2008H " My 0 2 NJ f 0cR024)) &t fediarydK{UKMngonatal unit. Routinely collected

serum ALP and phosphate, neonatal characteristics (gestation age (GA) at birth, birthweight, sex) and
maternal characteristics (parity, smoking and ethnicity) were extracted from clinical records.

We explored the incidence of biochemical MBDP using ALP thresholds of 500, 600, 700, 800 and 900iu/L
Ff2yS YR Ay O2Yo0AylGA2Y S6AGK f2¢ aSNHzy LIK2ALKI GS
abnormal biomarker measurements after the first week of life were considered to have biochemical MBDP.

Results Data for 391 infants were included (median (IQR); GA 28 weeks (26, 29), birthweight 935¢g (765,
MMYypoO®d LYOARSYOS 2F 06A20KSYAOIf a.5t NIYy3dISR FNRY
FMPoYY2fkt (G2 pmodT: gKSY RSFAYSR o0& 2yfte ! [txpnnh
PAAY3 || RSTFAYAGAZ2Y F2NI oA20KSYAOIE a.5t 2F [t xpn
6cor Pa ny»Y Lk ndamd YR (GKS@ 4SNB 02NY SINIASNI O
observed for definitions of biochemical MBDP combining ALP and phosphate, but with weaker associations

as the threshold for ALP increased. Maternal parity, smoking and ethnicity did not differ for infants with
and without biochemical MBDP.

ConclusionsThe incidence of biochemical MBDP varied markedly depending on the thresholds for ALP and
phosphate used, highlighting the need for clear clinical guidelines and diagnostic criteria. Irrespective of the
definition used, biochemical MBDP was associated with male sex and earlier gestation at birth, highlighting
infants who may benefit from nutritional strategies to prevent MBDP.

Disclosure

None declared.
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Bisphosphonates, Bone Density and Fractures in Paedi&steogenesis
Imperfecta: 23 Years of Longitudinal Data

Chris Worth Lauren Rayner, Amish Chinoy, Raja Padidela
Royal Manchester Children's Hospital, Manchedii,

Abstract

OBJECTIVES

Osteogenesis imperfecta (Ol) is a heterogeneous genetic disorder characterised by bone fragility and
reduced bone mineral density (BMD). The natural history of bone density and fractures through childhood
remains incompletely described, with longitudinal descriptions of effects of bisphosphonates (BP) limited.

We describe these in a large cohort of children with Ol, and explore associations between bisphosphonate
treatment, fracture frequency, and skeletal density over kbegn follow-up.

METHODS

Retrospective review of all patients with Ol, in a single specialist centre, oveyeaPperiod. Electronic

notes were reviewed for clinical descriptions, treatment regimes and fracture incidence. Annual DEXA and
pQCT scans, reported by consultants in paediaadiology or metabolic bone, were reviewed for BMAD

and volumetric density. Data were collated in Excel and analysed in Python 3.1.1.

RESULTS

Datawere collectedrom 135 children66 female)with Ol(nosology types 1 =90, 3=14,4 =
28),representingl276 years of longitudinal datdedianage at diagnosig.5years.Medianage at
measurement7.5years.

Amongst patients with pairedre and ontreatment BMDdata (n=41),BPuse was associated
with increasedBMD scores (Figurel). Immedigiee vs firston-treatment scores were: lumbar
spineBMADz¢1.37toch d MM 6 pP<0.00B; WBLEG2Z8 toch dndp opn T
+1.99,P<0.001)pQCTeort/trab-MmdPnH (2 bn®WO0IPnN I bmdny

For those with pre and cetreatment fracture data(n=84),medianlong bone annualiseftacture rate

(AFR)vas associatedith BP treatmentdecreasingrom 0.81pre-treatment to 0.18on-4 NS I G Y&y G 6 n
0.46(P<0.001 via Wilcoxon Rank)). T&&R reduced frorh.56to M ® M p E 0.68(P<0M001)). Those with
Nosology Type 3 showed the greatest reduciilemg bone AFR.5t0 2.15,n -Z.43,P<0.001).

CONCLUSIONS

Within this large, and comprehensive, patient cohort, we hdemonstrateda positive, and
rapid,association betweeBMD scoresindbisphosphonate treatment. Thjgositive associatioplateaus
with time, possiblyreflectingweaning oBP dosdo targetappropriate BMDscores. BP alsassociates
with fracture ratesthe rate of clinically meaningful fracturesducingto amedian of only 0.18ng bone
fracturesper year.

Disclosure

CW, LR, AC and RP received financial support from Mereo Pharmaceuticals for the collection and analysis of
this data. Statistical analysis input was received from Jason Wilson at Numerus.
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Normal Weight Obesity in Childhood Is Associated with Reduced Bone Mineral
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Rebecca J Modi®, Stefania D'AngetpSarah R Crozigr®, Keith M Godfrel?, Nicholas C Harvey

IMRC Lifecourse Epidemiology Centre, University of Southampton, SoutharoptéRegional Centre for
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Foundation Trust, SouthamptoK 3NIHR Southampton Biomedical Research Centre (NIHR203319),
University of Southampton and University Hospital Southampton NHS Foundation Trust, Southdskptpn,
“NIHR Applied Research Collaboration Wessex, Southanigpkon,

Abstract

Objectives

Children living with obesity, as defined by body mass index (BMI), typically have higher bone mineral

density (BMD) than healthy weight peefdormal weight obesity (NWO) describes the combination of a

.al GAGKAY (GKS aKSIFfidKeég Nry3aIS odzi 6AGK KAIK o602RE
increased cardiovascular risk, but the effect on bone health is poorly descideccompared BMD in

children with NWO to those with a healthy BMI and low %BF (LL) and a high BMI and %BF (HH).

Methods

Ly GKS {2dzi Kl YL 2y -6ff$pNh§ ¢dlibé stydydabhiidh® @ hadvadtiirép&riedry and

whole body (WB) ang Iumb:’;tr spine (LS) PXA (Hologic Discovery)AaQ g@arﬁ; Oveirvyeight/obgse was
definedbyaBMI-2A O2 NB 0. NAUAAK mphdn NBEFSNBYyOS RIUI 9 XMop 2
standardised within the cohort; %BfazO2 N5 ¢z . Cl 0 xm ¢l a Of I aaSR I a KA:
C2NJ SI OK &aSEX LINRLISyarite &a02NB YIGOKAYy3 ¢ & dz
(BMIz<1 & %BFz<1l)byBMI¥ R 1 3SX FyR G2 11 o6.aLlxm 9 2. CT)>
less head (WBLH) and LS bone mineral content (BMC), BMD and bone mineral apparent density
(BMAD) were compared across groups using ANOVA. Results are shown as mean (SD).

Results

Twentyfour of 807 (3%) participants had NWO (9 male, mean BMIz 0.55 (0.36), %BF 34.2 (2.6)).
The matched LL had similar BMIz (0.63 (0.29) p=1.0) but lower %BF (25.2 (3.2) p<0.001); HH had
higher BMIz (1.65 (0.51), p<0.001) but similar %BF (34.5 (2.7) p=1.0).

WBLH BMC was similar for each group (p=0.92). WBLH BMD was lowest in children with NWO (¢.620g/cm
(0.053), LL (0.667g9/cnf0.062), HH (0.679g/ch(0.052), p=0.001 across groups), with a similar distribution

for WBLH BMAD (NWO 0.018 gAf®.002), LL 0.020 (SD 0.002), HH 0.020 (SD 0.002), p<0.001 across
groups). LS BMD and BMAD had similar trends (p>0.05).

Conclusions

Children with NWO had the lowest BMDhis finding suggests that excess adiposity without the additional
loading weight may impair bone mineral accrual. Consideration of how to identify children with NWO and
promote bone health is needed.

Disclosure

None declared
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Within-Patient Growth Trajectories in Paediatric Osteogenesis Imperfecta: A 23
Year Cohort

Chris Worth Avanti Saoji, Lauren Rayner, Amish Chinoy, Raja Padidela
Royal Manchester Children's Hospital, Manchedii,

Abstract

OBJECTIVES

Linear growth rate is often impaired for children with osteogenesis imperfectat{@Ijfegree
differing by nosology type and severiBrevioudarge cohorts have generated cross sectional
growth curves but dense longitudinal datarelacking.

We aimed to describe longitudinal, withperson,changes in height and weigint a single centre,
real world cohort, with analysis of effects from subgroups and treatment regimes.

METHODS

Retrospective review of all patients with Ol, cared for by a single specialist centre, ovgear23
period. Height and weight-scores were calculated frodK 199Gand WHOdataset hybridsData
were collated in Excel and analysed in Python 3.1.1.

RESULTS

Over 1000 yearly height and weigiheasurementsvere availablefrom 130children with
Ol.Median (IQRannualmeasurements, per patientyere 8(4-11), with highest density from 3y
11y.

Those with nosologypes 1 and 4 hatheanheightz-scores below population mean, e.74and
¢1.62,but stablegrowth rates(+0.02 and +0.05-gcores/year). Those with nosology typaad
heightz-scores significantly below average,cdt06,as well asower growth rate (¢0.14z
scores/year)Figure 1).

In those with pairegre andon-treatment height zscoreg(n=54) time series mixed modelling
showed arupwardchange in trajectonafter bisphosphonatestart (+0.07z-scores/year slope
change P=0.002) Restricted to type 1 patients (n = 46), slageemed tamproveby +0.05 z
scores/yearP=0.04)with effectreducingover time.

Weight washigherthan height; mean weight-gcores for nosology groups 1, 4 and 3 wWes@, -
0.82 andg1.96 with longitudinal slopes of +0.04, 0.00 ay@d9 z scores per yeadBMI z
scoreg(slope)were +0.54(-0.04), +0.36+0.103)and +1.150.00) for each group.

CONCLUSIONS

Thesewithin-patient longitudinal data confirrpreviouscrosssectionald G dzZRA S&3Q FAY RA y 3
average height fomostpatientswith Ol. Height is particularly low in nosology type 3

anddecrease®ver time. Bisphosphonates may confer some benefligmht, but effect is
uncertain.Weight is closer to population mean than height in all groups and efforts must be made

to monitor BMIin these patients.

158



Mixed model fitted trajectories (95% Cl) — height z vs age
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Abstract

OBJECTIVE

Vitamin D plays a key role in calcium homeostasis within the bodyleficiencyis common. However
excessive consumption can result in toxicity and hypercalcaéffith increased awareness around Vitamin
D supplementation within the Ukhere has been aimcrease in cases of Vitamin D toxi¢gMdDT)amongst

the paediatric population.

Although cases dofDTremainuncommon, relaxed regulatory standards
for colecalciferosupplementsaveled to an acute surge in cases.

METHODS

We presentata from12 children who presented across the UK with hypercalcaemia du®idbetween
December 2024 March 2025 Standardised data collection sheets were used in each cenwitk data then
amalgamated by a central team.

RESULTS

Age of presentation ranged from2monthemH &8 ST NBAX 6A0GK n 60020 LI GASYGa
symptoms were vomiting (50%), lethargy (42%), altered bowel habits (33%), and poor feeding with weight
loss (33%).

Patients had hypercalcaemia [mean 3.64mmol/L], a raised 25[OH]VitaminD [1281nmol/L] and suppressed
parathyroid hormone (PTH) levels [0.28pmol/L].

Urinary calcium:creatininémeasured in 9 patients); showed mitdoderate hypercalciuria mean (range)
2.13mmol:mmol (1.08 4.7).

Treatment was initiated in all cases. The majority (92%) received intravenoustiygration (92%) and
pamidronate infusions (58%), with three (25%) requiring repeat doses. Seven (58%) patients adhered to a
strict low calcium diet. One patient received furosemide and another was treated with prednisolone. Two
patients (17%) developed nephrocalcinosis, and four (33%) experienced acute kidney injury (AKI). Median
time to calcium normalisation (2.2B.60 mmol/L) across the cohort was 37 days (Figure 1).

All patients were receiving Vitamin D treatment, with colecalciferol, prior to admission. Eleven patients
(92%) were receiving a defective batch of colecalciferol, subsequently withdrawn by the manufacturer,
following a safety alert.

CONCLUSION

This case series serves to remind clinicians of VDT as a potential cause of hypercalcemia in children and
highlight effective treatment options. To minimise the risk of VDT to the paediatric population, we
recommend stricter licensing laws for colecalcifesgpplementation within the UK.
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Incidence of Fractures in Youth with Cystic Fibrosis Increases Progressively with
Age

Malinda Wy Cynthia Wang, Sofia Harrison, Peter Mogayzel, Scott Blackman, Janet Crane
Johns Hopkins University School of Medicine, Baltimore, USA

Abstract

OBJECTIVES:

People with cystic fibrosis (CF) experience eanlget osteoporosis diagnosed in young adulthood.
Compared to the general population, they have a-1@@d and 2fold increased risk for vertebral and non
vertebral fractures respectively. The objective of this study was to examinsaggfic fracture incidence

to establish if children with CF experience skeletal fragility before young adulthood, which is when most
people with CF begin screening for osteoporosis.

METHODS:

Fractures were identified by manual chart review of patients in the Johns Hopkins pediatric CF clinic,
followed by surveying patients (age2dY) presenting to CF clinic to minimize bias from missing
documentation. Medical charts were reviewed for additional fracture and demographic information.

RESULTS:

We identified 209 youth with CF for chart review; 52 (25%) fractured 70 bones by age 18Y. In 2025, we
surveyed 156 patients, of whom 133 were in the chart review. Baseline characteristics of youth at survey
completion revealed a median age of 12Y, 39% female, sufficient nutritional status (BMI +0.2 SDS) and
normal lung function (FEV1 99 %predicted). Children who had fractured were older (15Y) than children who
had not fractured (11Y), (p < 0.001). Of surveyed patients, 36 (23%) fractured 48 bones during childhood.
The cumulative incidence of fracture by age 18Y was 62.4% (chart review) and 41.3% (survey) (Figure 1).
There was no difference by sex. The incidence of fracture per 1000 pgesos was 145 (age 4Y), 21

33 (age BY), 3667 (age 1aL4Y), and 745 (age 18L7Y). Upper long bones were the most common

fracture site; two children experienced a vertebral fracture. By chart review, 73% of fractures documented
mechanism of injury but lacked sufficient details to grade trauma level; 15% of fractures captured by survey
were low/no trauma.

CONCLUSIONS:

Cumulative incidence of fracture in children with CF was3243old higher than reported in healthy US

children. The incidence of fractures in CF youth remains high, similar to rates published between 1994
2018, despite tremendous improvements in CF care. Our study is limited by recall bias. Next steps are
focused on identifying genetic, imaging and other clinical predictors of osteoporosis in people with CF.
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Time to First Fracture in Youth with Cystic Fibrosis
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Determination of Parathyroid Hormone Reference Interval Using Laboratory Data
in a UK Paediatric Population

Leanne Wherrett, Anna Robson, Amish Chinoy, Raja Paditeia,Worth
Royal Manchester Children's Hospital, Manchedii,

Abstract

Objectives

Appropriate reference intervals (RI) for parathyroid hormone (PTH) are essential for the meaningful
interpretation of bone biochemistry. Current practice uses paediatric RI from the literature, derived from
healthy volunteers in the community. The current, age baR&drom this method, is from 0-7.6 to 6.3
7.2pmol/L (Figure 1). However, vitamin D status and calcium levels were not considered as part of these
studies and could affect RAs recruitment of healthy controls from the community is challenging, we
examined preexisting irhouse laboratory data to establish paediatric specific PTH RI for a large, diverse
population.

Methods:

PTH results were extracted from our laboratory IT system, coveringnao#h period from September

2022, for all patients under the age of 18 years. Analysis was performed using Roche methods. Biochemical
exclusions were applied based on the plasma adjusted calcium, creatinine, urea, phosphate, alkaline
phosphatase and serum 25[OH]VitOnly one PTH result was included per patient. Clinical details were
reviewed to exclude patients with bone or renal pathology and gestation < 37 weeks in patients < 6 months
old. Outliers were removed using the Tukey method on-8ox transformed data, upper and lower Rl were
calculated by nonparametric analysis of the central 95% of values.

Results

A total of 8450 PTH results, from 4368 patients, were extracted. After exclusions were applied, 620 PTH
results were used to derive a Rl of 1.6 (90% C¢ 1.3) to 7.4 (90% CI 7¢38.2) pmol/L. Data closely

matched existing reference data but did not support partitioning by sex or into separate age groups (Figure
1).

Conclusions

This study demonstrates that laboratory data, combined with the application of strict exclusion criteria,
may be used to derive local RThese local Rl showed general agreement with direct Rl reported in the
literature and support their continued use for our population. Uncertainty (90% CI) around the upper limit
of PTH Rl is relatively high (Figure 1) and must be taken into account during clinical interpretation.
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PTH Reference Interval (RI)
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Estimating the Global Birth Prevalence of Achondroplasia (ACH): A Systematic
Literature Review and MetaAnalysis

Subhara RaveendrarRachel Mathtj Devon Morgaf) Chelsea CatsbufigAlden Smith
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Abstract

OBJECTIVES:

Achondroplasia (ACH) is a rare genetic condition driven by a systemic fibroblast growth factor receptor 3
(FGFR3) variant, resulting in skeletal dysplasia and a range of serious musculoskeletal, neurological, and
cardiorespiratory complications. To date, studies describing the epidemiology of achondroplasia globally
are limited, and vary widely. This study aimed to estimate ACH birth prevalence, both globally and by
region, based on a systematic literature review and rreatalysis.

METHODS:

A systematic literature review of PubMed and Embase was conducted to identify all studies reporting ACH
birth prevalence across all geographies. Studies were reviewed against exclusion criteria in accordance with
PRISMA guidelines. Birth prevalence estimates were standardized to reflect rates per 100,000 live births;
studies that combined live births and stillbirths/abortions were adjusted using the live-tortibtal birth

ratio (0.82) from a recent study [1], and studies not specifying the population were assumed to reflect live
births only. Pooled global birth prevalence and 95% confidence intervals (Cl) were estimated using a
random-effects metaanalysis, with subgroup analyses by region. Study heterogeneity was assessed using
F2NBadG LIX20ax FyR /20KNIYQad v FyR Lu aidlriraaardao

RESULTS:

The literature review identified 55 studies that met the inclusion criteria. 29 (53%) studies required
adjustment to limit the denominator to live births only. Randeffiects metaanalysis estimated a pooled

ACH global birth prevalence estimate of 3.7 per 100,000 live births (95% CI: 3.1, 4.2) with considerable
study heterogeneity (12 = 79.7%). Pooled birth prevalence estimates varied by region, with studies
conducted within the Middle East and North Africa (MENA) reporting the highest estimates (23.1 [95% CI:
13.4, 32.8]) and Northern America the lowest (2.8 [95% CI: 1.8, 3.8]) (Figure 1).

CONCLUSIONS:

Pooled ACH global birth prevalence is estimated at 3.7 per 100,000 live births with notable heterogeneity
between studies. This global estimate was lower than a recently publishedanetgsis (4.6 per 100,000
births) [2], however this previous study did not distinguish between live births and stillbirths. While data
gaps remain in some regions and methodologies vary across studies, these findings provide an updated
foundation for understanding global and regional ACH prevalence patterns.
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Figure 1. Results from Meta-Analyses of Pooled Achondroplasia Birth Prevalence (per 100,000 live
births), Overall Global and Sub-Analysis by Region
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Osteogenesis Imperfecta Caused by UlRare Variants in IFITM&New Cases and
Mechanistic Studies
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Abstract

OBJECTIVES:

IFITM5codes for the transmembrane protein BRIL that is expressed in osteoblasts. A recurrent variant in
0KS p QRITMHNM2 001025295.3; €14C>T) leads to osteogenesis imperfecta (Ol) type V, which is
characterized by hyperplastic callus formation. OtHdiT M5variants are exceedingly rare, and their
mechanistic effects have not been studied. Here we describe the phenotype of three Mexican boys with
different missense variants ikFITM5and elucidate the associated molecular and cellular defects.

METHODS:

The three patients were followed at the Shriners Hospitals for Chilgiidaxico. Genomic DNA was
analyzed using a 6igene Skeletal Disorders Panel.

RESULTS:

By13 years of agdndividual 1 had approximately 30 fractures, mostly affecting femurs (Figure). Femoral
rodding was performed bilaterally, and he was able to ambulate thereafter. Height was 135cordz
3.1).Individual 2 hadilateral deformities of femur, tibia and fibula at birth. By the age of 8 years, he had
sustained about 15 fractures. Corrective surgery with intramedullary rodding was performed in both femurs
and tibias at 7 years of age and he was able to ambulate with assistance. Individual 3 was 11 years old and
had a total of 6 fractures, all in the left femur. At 3 years of age, the left femur deformity was corrected by
intramedullary rodding surgery. His height was 132 cisc(re-1.9). Genetic testing revealed de novo
heterozygous variants ifFITM5or the three cases, respectively: ¢.119C>G (p.Ser40Trp), ¢.119C>T
(p.Serd40Leu), and ¢.143A>G (p.Asn48Ser). When expressed in cultured osteoblasts, all three BRIL protein
variants were localized intracellularly in the endoplasmic reticulBalgi, but not the plasma membrane.

The variants did not induce a MERRZiferase signaling readout and had a dominant negative effect when
cotransfected with wild type. Biochemical analysis indicated that mutated BRIL was not palmitoylated.

CONCLUSIONS:

All three patients witHFITM5missense variants had severe bone fragility, but none had hyperplastic callus.
On the molecular and cellular level, the variants were mislocalized and had dominant negative effects.
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Abstract

OBJECTIVES:

ECEL:telated arthrogryposigalso calledlistal arthrogryposis type 508 a subtype of arthrogryposis
multiplex congenita (AMC) characterized by joint contractymesiominantly inthe distal
extremities,ocularfeaturesandabsence of central nervous system
involvement.Previoussequencingstudies,focusedon individuals fronurope the Middle Easand
Australia,found biallelicECEL fnutations in 2% to 4% afdividuals withAMC. Inthe presentstudy, we
investigatedE CEL-telated distal arthrogryposis in a cohortiafilividuals withAMC from Mexico.

METHODS:

The study cohortomprisedd9 children and adolescentsith AMCresidingin Mexico. Wholegenome
sequencing was performed aalivaderivedDNA samples from all participants and their available parents.

RESULTS:

We found that37 patients(42% of theMexicanAMC study cohortage range 1 year to 17 years; 15
females)hadbiallelicvariantsin ECEL1. Of these, 21 individuals were homozygous foba #fameshift
deletion inECEL{c.110_155delp.Phe87CysfsTerl51hn addition, 8 study participants were compound
heterozygous fothe 46-bp deletion.Thusthe 46-bp frameshift deletioraccountedfor 50 of the

74 mutant ECELalleles(68%)observedn the cohort.The remainin@4 ECELalleles had 14 different
pathogenic otlikely pathogeniwariants.Based on data from the Mexico CRyospectiveStudy, the

estimated carrier rate othe ECEL&.110_155deVariant is approximately 1/60i Indigenous
Mexicanancestries, which is about 30 times more frequent than the prevalence of the variant in European
ancestries. To investigate the origin of BEELA6-bp deletion, we performed runs of homozygosity (ROH)
analyses among homozygous individuals to assess eviftenadounder effect. Eighteen difie 21
homozygotes shared a common ROH spanoing:232,348,814232,610,186a region of 261

kb encompassinghe ECELIbcus(Figure) Based on ROH length, we estimatéme to the most recent
common ancestoof approximately 6&jenerationspr aboutl,700years ago, assuming a mean generation
time of 25years.

CONCLUSIONS:

ECELtelated distal arthrogryposis is relatively common in Mexico and appears to be caused by-a 1,700
yearold founder effect of a 46 bp deletion in this gene.
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Figure. Shared run of homozygosity (ROH) among 18 Mexican individuals homozygous t6€Cthiel
€.110_155del variant supports inheritance from a common ancestor.

Following wholegenome sequencing, ROH wetisualized in Integrative Genomics Viewer. ROHs across
chromosome 2 are shown in genomic coordinates (Mb). Dark green horizontal bars indicate the
homozygous region for each individual. The solid yellow line marks@t&_bcus, while the shaded
yellow region denotes the shared 231 kb ROH flanki@&L Ipresent in all 18 homozygous individuals,
consistent with a founder effect.
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Abstract

METHODS

Within a collaborative study on paediatiione fragility in Egyptian patients, we performed whebeoome
sequencing and segregation analysis in families with suspected Ol. Furthermore, we systematically analyzed
triple-helicakdomain glycine substitutions found in unaffected individuals using gnomAD 4.1.

RESULTS

Two unrelated females with severe Ol were identified carrying homozygous glycine substitGtirnkA1
(c.1012G>A; p.Gly338Ser) an@L1AZc.1730G>C; p.@y7Ala). Both presented with Ol type I11/1V
features, including multiple lovimpact fractures, longpone deformities, dentinogenesis imperfecta,
scoliosis, and markedly reduced bone mineral density. The heterozygous parents carn@@lthal
variant were asymptomatic, whereas those carrying @@L1AZariant had Ol type I.

Analysis of triplenelicakdomain glycine substitutions found in unaffected individuals in gnomAD revealed

41 COL1AEANd 122COL1AReterozygous glycine substitutions. It showed that glycine residues inthe N

terminal region of theCOL1Atriple-K St AE R2YIFAY SEKAOAG 3INBIFGSNI G2t SN
0.013) which was not found f@OL1AZp = 0.376). Most tripkhelix-glycinesubstitutions involved

replacement of glycine with amiracids with small side chains (serine, alanine, cysteine), as seen in our

cases.

CONCLUSION:

We report the first homozygous glycine substitution within the tripldical domain oCOL1AAssociated

with severe Ol, and the sixth describedd®L1A2GnomAD data support the notion th@OL1Als less

tolerant to glycine substitutions in the triple helix th&OL1AZ2This difference is likely explained by the
A02A0KA2YSUONE 2F (el)S L O2fftlaByY8 AyagRADHESGIGR(IKM
chain (encoded b OL1AR Consequently, glycine substitutionsGL1A&re predicted to exert a greater
destabilizing effect on helix formation than substitutionsO®L1A2

In summary, glycine substitutions in type | collagen genes are classically dominant and fully penetrant,
nevertheless some can cause severe Ol with autosomal recessive or-dionhileant inheritance patterns,
highlighting the variable expressivity and complexity of type | collagdsted disorders.
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Abstract

BACKGROUND:

Arthrogryposis multiplex congenita (AMC) is defined as the presence of joint contractures afécting
least two body regions at birth. Three differdBRGICariants have been reported in individuals with
AMC.

PRESENTING PROBLEM:

Here, we report on a Hgearold male with a homozygousRGIC&.250+1G>A variant that was classified
as a variant of uncertain significance on trio genome analRN# extracted from urinrderived cells
showed a splice defect of exon 4. This caused a deletion of two base pairs from the end of the exon,
expected to result in a frameshift and nonsensediated decay.

CLINICAL MANAGEMENT:

¢KS LINRPOoFYRQ&a LIKSy2G@LJS NBaSYof SR ERGKEian®, but LINSE O A
also included an absent patella and early puberty, which have not been reporERGiIGielated

AMC.

DISCUSSION:

This report expands the number BRGICtariants linked to AMC amdemonstrateghe utility of RNA
based diagnostic methods.
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None. Frank Rauch: Angitia, BioMarin, Kirin, Ultragenyx: consulting fees.
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Multigenic Basis of Adolescent Idiopathic Scoliosis Revealed Through Exome
Sequencing

Helene Mathieu, Aurelia Spataru, Stefan Parent, Philippe Camp&aina Moldovan

Research Center Azrieli, CHU Sainte justine, Université de Montréal, Montreal, Canada
Abstract

Objectives Scoliosis is a complex disorder characterized by marked phenotypic heterogeneity and
an unknown etiology. Several forms of scoliosis, including Adolescent Idiopathic Scoliosis (AIS),
show evidence of a genetic contribution. Epidemiological studies have highlighted the involvement
of genetic factors, particularly genes related to ciliary structure and function. The aim of this study
was to identify diseas@ssociated variants by performing exome sequencing in affected

individuals from multigenerational families.

Methods: Frenct®Canadian families were selected based on the presence of at least two members
RAF3Iy2aS8SR 6AGK ''L{ ¢6/200 Fy3afS xmpcud 9E2YS a
individuals per family. Variants were filtered using multiple criteria, including minor allele

frequency, oveftepresentation relative to controls, and the Gene Damage Index (GDI). Candidate
variants were validated by Sanger sequencing, and their segregation with the phenotype was
assessed within each family. To prioritize genes for functional studies, pathogenicity was evaluated
using iilico prediction tools. Given the established involvement of ciliary pathways in AlS,
additional analyses were conducted to identify and evaluate variants in ciliary genes. Pathway
enrichment was carried out using Panther, and ciliary genes were identified using Gene Ontology
annotations.

Results ThirtyZdeven families with either recessive or dominant inheritance patterns were
analyzed. Exome sequencing yielded over 253,425 variants per family. Filtedsegregation
validation, and pathogenicity prediction allowed us to refine the list to seven candidate genes:
FN1, VLDLR, CA4, GSL2, OGFR, Pa@sIPAl1L3Pathway analysis revealed that 28% of
identified variants were associated with organdated functions, including 17 variants located
in genes involved in ciliary biology.

ConclusionThe identified genes are strong candidates for involvement in AIS and may play
important roles in spine development by influencing bone and cartilage morphogenesis. Our
findings reinforce the contribution of ciliary pathways to AIS and support the multigenic nature of
the disorder. A SKAXD analysis is underway to further examine the combined effects of these
variants. Functional validation studies will be condudteslitro using patien&lerived cellular

models andn vivousing animal models such as zebrafish. Identifying causative genes will
contribute to a deeper understanding of AIS etiopathogenesis and may ultimately help guide
targeted therapeutic strategies.

Supported by Fondation Yves Cotiektitut de France
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Clinic: A Descriptive Evaluation
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Abstract

OBJECTIVES:

The metabolic and genetic bone disorders clinic at Shriners Hospital for Ch{ldneada provides
multidisciplinary bone health care for children. Although many of these disorders are of genetic origin, the
clinic traditionally did not include a genetic counsellor. A fiiane genetic counsellor joined the team in
November 2020. Here we quantify the contributions of genetic counselling within the clinic.

METHODS:

We evaluated genetic counselling activities in a quaternary pediatric bone health clinic for the years 2021 to
2025.

RESULTS:

The genetic counsellor attended clinic two days per week. Counselling activities varied according to patient
needs. For patients with suspected genetic conditions, the genetic counsellor obtained detailed medical
and family histories and delivered comprehensive-f@&t counselling, including informed consent (431
individuals, 250 families). Petgsting, the genetic counsellor communicated genetic test results and
provided counselling, ensuring consistent follaw while substantially reducing the workload for

physicians and nurses (606 individuals, 368 families:tpasicounselling was more frequent than piest
counselling, as the counsellor was not present on all clinic days when genetic testing was offered to
patients). For families with confirmed diagnoses (N = 86 families), the genetic counsellor provided
education on disease etiology and inheritance, offered preconception counselling including reproductive
options, and coordinated familial screening. The number of individuals and families who received genetic
counselling services of any kind increased more thanfteb during the observation interval (Figure) and
overall represented 38% of patients who were seen in the clinic during the observation period. The relative
frequency of suspected diagnostic categories of patients who received genetic counselling services were
osteogenesis imperfecta/bone fragility (35%), skeletal dysplasia (29%), connective tissue disorders (20%),
mineralization defects (9%) and other (7%).

CONCLUSIONS:

Genetic testing is an increasingly important aspect of pediatric bone health clinics. Integrggmgtic
counsellor into a multidisciplinary pediatric bone health clinic streamlined genetic testing processes,
improved interpretation and communication of results, and enhanced faogihtred care by addressing a
previously unmet need for dedicated genetic counselling within the care team.
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Figure. Number of individuals and families who received genetic counselling services in the
Pediatric Bone Health Clinic from 2021 to 2025.
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Papillary Thyroid Carcinoma in a Child with a CDC73 Mutation: Association or
Causation?
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Abstract
Background:
Papillary thyroid carcinoma (PTC) is uncommon in childhood, although it is the most frequent thyroid malignancy
in this age groupAlthough PTC has been reported in adults with CDC73 mutations, there are no previous reports
of this occurring in children.
Presenting Problem:
An asymptomatic yearold male under surveillance for unilateral pelveteric junction obstruction was
found to have persistent hypercalcaemia and primary hyperparathyroidism.
Investigations:
Adjusted Ca 3.08 mmol/L (2.12.74)
PTH 26.4 pmol/L (1.36.9)
Urine calcium:creatinine ratio | 1.13 mmol/mmol (<0.60)
USS neck & T@9m Localized parathyroid adenoma
sestamibi
Familial hyperparathyroidism | Heterozygous pathogenic CDC73 variant
gene panel
Jaw Xray Normal
Family Genetic Panel Negative
Tumour panel testing of thyroid identified the germ line pathogenic CDC73 mutation; but a second somatic
Ydzii  GA2Yy ¢l ayQli ARSYGAFASR® ! LI NIGKE@ENRBAR FRSy2YIl 3
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Clinical Management:

He underwent a right sided neck exploration for parathyroid adenoma excision. Due to central neck
lymphadenopathy and his genetic risk, a right hemithyroidectomy and central neck dissection was also
performed. Histology confirmed a right parathyroid adenoma with metastatic PTC in the lymph nodes. The

patient subsequently underwent completion of thyroidectomy which demonstratagltiple microscopic foci
of PTC throughout the speciméte then received radioiodine therapyostoperatively, he recovered
well and is on replacement medications.

Discussion:

PTC accounts for 90% of childhood thyroid cancers. Associated gene mutations REILABRAF, RAS, NTRK,
DICER1, TP&dPTEN.

CDC738nutations are autosomal dominant, at times arising de novo as in our patient. CDC73 related disorders
include HPTT syndrome, familial isolated hyperparathyroidism (FIHP), and parathyroid carcinoma. Presentation
often occurs in late adolescence or early adulthood with a single parathyroid adenoma. This condition
predisposes to tumours in various sites including the jaw bones, kidneys, uterus and ovaries. Our caae offers
rare and valuable insight into the potential role of CDC73 mutations in paedhagrmid cancer.

Although there are no established national guidelines for management of patientOBIGY 3nutations,
studies recommend offering genetic testing to parents and-flesgree relatives and regular biochemical and
radiological screening to the affected members.

The presence oPTC raises the question of whether this represents a coincidental finding or
reflects a broader tumour predisposition related@C78lysfunction. There may be a second
somatic CDC73 variant that remained undetected by the screening protocol used.

Disclosure

None declared
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Expanding the FBN1 Spectrum Beyond Marfan: Overlapping \WMdrchesani and
Stiff Skin Syndromes

Amna Ansati Shua Basalom
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Abstract

Background:

FBNOhalLa wmMonT dT 0 -1Sa) exraReldlar rfakid gidoproteinyéssential for

microfibril structure and tissue elasticity in cardiovascular, skeletal, ocular, and dermal tissues.
Pathogenic variants cause a spectrum of connective tissue disorders kndibrillisopathies.

While Marfan syndrome (MFS) is classically associated with tall stature, joint laxity, detdf@a

and progressive aortic dilation, othEBNINBE f I 4§ SR RA & 2 N\R&di@sanisgz@déme | a4 2
(WMS; OMIM608328 present withnearlyopposite featuresncluding short stature, brachydactyly,

joint stiffness, andnicrospherophakiaStiff skin syndrome (SSS; OMIB#900)representsanother

rare FBN1phenotype characterized by skin thickening and induration with progressive joint contractures.
Both WMS and SSS are exceptionally rare, each reported in only a small number of families worldwide, with
true prevalence unknown but estimated to be around or below 1 per million.

Presenting Problem:

A 5yearold boy presented with motor delay, hip and elbow contractures, macrocephaly (>97th
percentile), plagiocephaly, micrognathia, myopiacrospherophakia, eczema, asthma, and recurrent otitis
media. Echocardiography showed mild mitral regurgitation without aortic root dilation. His mother had
short stature, brachydactyly, joint stiffnegsjcrospherophakiaand thick, indurated skin of the hands with
flexion contractures, without aortic enlargement. These findings suggested overlapping WMS and SSKS
phenotypes. There was no family history of Marfan syndrome.

Clinical Management:

Copy humber variant analysientified K S G S NP | eFPBRI1deietion encbmpagsingxons 1Q15,
resulting in inframe loss of 282 amino acidehis variant is absent from population databases and has not
been previously reported. Maternal testing confirmed inheritance. The variant was classifikelyas
pathogenic. Both patients are undergoing multidisciplinary surveillance including cardiology,
ophthalmology, orthopedics, dermatology, and genetics follgay with counselingegardingautosomal
dominant inheritance and variable expressivity.

Discussion:

This familydemonstratesstriking intrafamilial variability within thacromelicand cutaneous spectrum of

FBNINKf I §SR RA&SIaSs O2YoAyAy3d FSIGdz2NBa 2F 2a{ 0aKz?
brachydactylymicrospherophakiaand SSS (skin induration, joint contractures). Recognition of these

0f SYRSRZX fibriffinahathyipkeseBtations broadens the phenotypic spectrum beyond

classic MFS and is essential for accurate diagnosis, anticipatory guidance, and surveillance.
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Disease
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Abstract

Background

Earlyonset scoliosis (EOS) is often idiopathic but may be related to connective tissue and bone disorders, as
well as neurological and muscular disorders. Given its marked etiological heterogeneity, careful evaluation
of family history, dysmorphic features, growth failure or acceleration and developmental delay is essential.
We present three cases of EOS where specific clinical features guided the identification of distinct
underlying genetic diagnoses.

Presenting problem

Case 1 concerned a-t@onth-old girl referred forscoliosis, first noted when she began sitting

independently at 7 months. Pregnancy and delivery were uneventful, and there was no family history of
scoliosis. She showed mild motor delay and tall stature (+3.1 SDS). Clinical examination reveastbdght
thoracolumbar scoliosis and dysmorphic features, including arachnodactyly, abnormal pinnae, and pectus
carinatum; similar features were observed in her mother and older sisterspimié radiography confirmed

mild dextroconvexhoracolumbar scoliosis (Cobb angle 14°) as well as ovoid vertebral bodies. A skeletal
dysplasia gene panel identified a heterozygous class 4 variant p.(Cys1384Tyr) in FBN2, maternally inherited,
consistent with congenital contractural arachnodactyly (Beals syndrome). Case 2 involyedra2

month2 f R 02& GAGK RStF@SR Y2302NJ RS@St2LI¥Syd FyR NI
showed thoracic kyphosis without other dysmorphic features. Imaging revealed vertebral anomaligs at L1

L2 and lumbosacral spina bifida occulta. His father had scoliosis and marked short adult stature. Genetic
testing identified a heterozygous class 4 variant p.(Cys123Tyr) in FN1, also present in the father, consistent
with spondylometaphysealysplasia, corner fracture type. Case 3 wasyadr7-month-old boy with global
developmental delay, severe bilateral foot paresis, and absent Achilles reflexes. Family history was negative
for neuropathy and scoliosis. Clinical and radiographic evaluation showed moderate thoracolumbar

scoliosis (Cobb angle 28.7°) and pectus excavatum. A neuromuscular gene panel revealed compound
heterozygous class 5 variants p.(Cys496*) and p.(Arg790*) in IGHMBP2, consistent withcGlaaiept

Tooth disease type 2.

Discussion

A multidisciplinary approach involving pediatric orthopedics, neurology, endocrinology, and clinical genetics
is crucial in EOS to ensure accurate diagnosis, which is needed for prognostic evaluation and optimal
management.
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Abstract

Objectives

Autosomal dominant hypocalcaemia type 1(ADH1) is a rare disorder of calcium homeostasis caused by
activating variants in the calciusensing receptor gene. Conventional therapy with alfacalcidol and calcium
often fails to maintain normocalcaemia severe disease. Continuous subcutaneous parathyroid hormone
(1-34) infusion(CSPI) offers an alternative, though {@rgn outcomes remain unclear. We previously
published outcomes from the first 3.2+0.6 years of treatment. This study presents extended tiplliow

one adult and four children treated with CSPI at a single centre.

Methods

Data werecollected from five patients with ADH1 receiving CSPI as routine care fory@ars. Children

started CSPI at10 months of age. Most patients also received magnesium and vitamin D

supplementation. Monitoring included blood testg2weekly and clinic reviewcd monthly. Outcomes

assessed were serum calcium, phosphate, magnesium, renal function, urinary calcium, seizures, admissions,
ANRPGUKTI 02YS YAYSNIf RSyaarideI |yR ySLKNDEenb&AY 2 4 A
2024).

Results

Mean adjusted calcium remained within or near target in all patients, although intermittent-ramb
hypercalcaemia occurred. Phosphate was often elevated in paediatric patieAteu24irinary calcium
excretion was normal in all cases. Creatinine was mildly elevated in three patients, likely secondary to
polyuria and inadequate fluid intake (Table 1). Admissions for calcium disturbances were infrequent, and
hypocalcaemiseizures occurred once in two patients. PTH dose requirements varied between and within
patients, with most recent doses ranging 0-288 mcg/kg/day.

Growth and neurodevelopment were normal in children, whereas the adult who started treatment in
adulthood was short and suffered from anxiety. Bone mineral apparent density remained within the age
adjusted reference range. Nephrocalcinosis remained stable in four patients and mildly progressed in one,
without significant renal impairment. Treatment emergent adverse events included autoimmune
hypothyroidism(P1), gastrointestinal symptoms(P2), anxiety/depression(P3), central precocious puberty
and enamel defects(P5). It is difficult to determine whether these were related to C&BRictivation, or
coincidental comorbidity.

Conclusions

CSPI was effective and well tolerated ldagm, providing sustained biochemical control without severe
adverse effects. It represents a viable option for severe ADHL1 refractory to conventional therapy, though
ongoing bone density monitoring is recommended.
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Sex
Ageat start of CSPI
Current age
CASRariant
Urea(NR2.56.5
mmol/L)
Creatinine (umol/L)
Adjusted Calcium
(TR 1.8.5 mmol/L)

Phosphate
(NR 0.91.8 mmol/L)

Magnesium (NR.7-
1 mmol/L)

Osmolality Serum
(NR 275295
mmol/kg)

Serum Aldosterone
(NR250-950 pmol/L
upright)

Renin Activity
(nmol/L/h)

Adjusted Calcium
Phosphate Product
mmol2/L2 (NR<5)

Urine Calcium:
Creatinine Ratio
(NR<0.7)

24hr(U)Ca
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P1
Female
5wk
9 years
F821L

5.4 (4.4)
n=47

32.9 (4.7)
n=46
96% in NR

2.13 (0.35)
n=288

1.82 (0.31)
n=286

0.71 (0.06)
n=36

289.4 (5.1)
n=12

660.6
(289.4) n=10

3.6 (1.6)
n=11

3.8 (0.6)
n=286

1.2 (0.7)
n=41

4.8 (0.9) n=

P2
Male
10mo
10 years
T828N

4.2 (0.6)
n=11

48.6 (5.1)
n=11
0% in NR

2.13(0.31)
n=181

2.12 (0.32)
n=158

0.69 (0.07)
n=13

288.7 (3.4)
n=10

1111.6 (347)
n=8

2.2 (1.1) n=9

4.5 (0.5)
n=158

0.8 (0.3)
n=10

2.2 (0.7) n=3

P3
Female
22yr
31 years
T828N

5.2 (1.5)
n=65

93.5 (6.8)
n=65
7.7% in NR

1.91 (0.28)
n= 80

1.29 (0.2)
n=22

0.65 (0.11)
n=38

2.4 (0.4)
n=22

0.5 (0.2) n=6

2.8((0.9)n=2 1.7(0.8)n=4

P4
Male
7wk

10 years
Y829C

4.0(1.1)
n=15

37.0(5.1)
n=47

93.6% in NR

2.15(0.19)
n=70

2.08 (0.18)
n=59

0.74 (0.03)
n=61

287.8 (5.1)
n=9

340 (145.1)
n=6

3.1 (1.5) n=6

4.4 (0.7)
n=59

0.5(0.2)
n=11

P5
Female
11wk
7 years
A843E

5.1 (1.6)
n=216

38.3(5.9)
n=216
17.8% in NR

2.14 (0.24)
n=241

2.04 (0.27)
n=240

0.62 (0.17) n=
174

288.8 (5.1)
n=31

615 (314.7) n=
22

2.4 (1.0), n=17

4.3 (0.6)
n=239

0.5 (0.3) n=10

1.5 (n=1)



(NR<7.5 mmol/d) 6
Data presented in mean (SD) n=number of measurements. NR= normal range, TR=target range

NR creatinine45-84 (adult), 2%6 (>10yo), 3@7 (810 yo), 2542 (68yo0), 2337 (46 yo), 1531 (24y0),
14-34 (<2yo) umol/L

NR renin activity: <8nmol/L/hr {@years), 0.83.5nmol/L/hr (>8years)

Disclosure

None declared
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Endochondral Bone Growth with Weekly BMN 333, a Lakging Vosoritide
Investigational Product, in Juvenile Nonhuman Primates

Heather Wenzelleremy Arens, Madhav Sachar, Russell Soon, Huiyu Zhou, Daniel Wendt, Yulan Qi

BioMarin Pharmaceutical Inc., Novato, CA, USA
Abstract

OBJECTIVES:

BMN 333 is an investigational, fully biodegradable treatment designed to extend exposure to vosoritide, its
active moiety. This study evaluated the effects of weekly BMN 333 administi@tibone growth in

juvenile cynomolgus monkeys and compared growth outcomes with those previously observed following
daily vosoritide dosing in the same model and treatment duration. Juvenile cynomolgus monkeys represent
a rapidly growing model, providing a stringent context in which to assess growth effects gi@3se?

therapies.

METHODS:

Male and female ¥earold cynomolgus monkeys (n=52) received subcutaneous vehicle or BMN 333 (75,
200, or 350 pg/kg once weekly [QW]) for 26 weeks. Tibial and femoral lengths were measured
radiographically at baseline and during treatment. Annualized growth rates were calculated from baseline
to Week 24. Bone microarchitecture and growth plate morphology were assessed using computed
tomography and histomorphometry. Growth outcomes were compared with historical data frormae2i
study of daily vosoritide (90 or 300 pg/kg/day) in agatched cynomolgus monkeys.

RESULTS:

BMN 333 produced dosgependent increases in longitudinal bone growth. Tibial and femoral length
AYONBFASR aA3ayAFAOLyGte G opn x3Ik13I v2z2 AYy 020K &
pno/kg QW in females. Annualized growth rates for both bones were also significantly increased at the

highest dose in both sexes. These increases were associated with transient widening of the growth plate

and increases in metaphyseal bone area consistent with enhanced endochondral ossification. There were

no adverse effects observed at any dose.

Despite lower weekly vosoritide exposure with BMN 333 compared with daily vosoritide administration,
BMN 333 at 350 ug/kg QW achieved tibial growth comparable to that produced with 90 ug/kg/day
vosoritide and femoral growth that was similar to or exceeded results observed with 300 pg/kg/day
vosoritide over the same 2@eek treatment period in this model.

CONCLUSIONS:

Weekly BMN 333 administration for 26 weeks resulted in sustained -degendent increases in
endochondral bone growth in juvenile monkeys. Growth achieved with BMN 333 was comparable to or
exceeded results observed with higher daily doses of vosoritide without adverse effects or apparent
saturation of the growth effect with sustained CNP exposure.

Disclosure

All authors are employees of and shareholders of BioMarin Pharmaceutical Inc.
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To Evaluate the Utility of Bisphosphonate Treatment in Halting Disease
Progression and Improving LoABerm Outcomes in Patients with Stercichduced
Avascular Necrosis (AVN) Following Treatment for Acute Lymphoblastic Leukemia
(ALL)

Vrushali TakalikdrLeo Donnan DonnanPeter Simrh Margaret Zacharih

'Royal Childrens' Hospital and Murdoch Childrens' Research Institute, Melbourne, AR,
Childrens' Hospital and Murdoch Childrens' Research Institute, Melbourne, Austria

Abstract

Objectives:

To evaluate the utility of bisphosphonate treatment in halting disease progression and improving
long-term outcomes in patients with steroishduced avascular necrosis (AVN) following treatment
for acute lymphoblastic leukemia (ALL).

Methodology:¢ KA & NBUNRALISOGABS &addzRe 2F ! [[ &dzZNDDAD2NE
Melbourne, was conducted after obtaining institutional ethical approval. Data was obtained from hospital
records. Those who developed sterditluced AVN, treated with bisphosphonates, were identified. Clinical
characteristics, extent of joint involvement, duration of bisphosphonate treatment and longdatoomes

were assessed. Pain was assessed retrospectively by its impact on activities of daily living (ADL) at first visit
and at the end of treatment and graded using a-ppecified fouspoint ordinal scale[1]as follows:

0 = no limitation, 1 = limitation of sports only, 2 = limitation of school routine/need to avoid stairs

or prolonged walking, 3 = limitation of basic ADL and/or requirement for mobility aid.

Results:Of the twenty ALL survivors with AVN (12 females) treated with bisphosphonates, all but 2
(who relapsed and expired before completion of treatment) were included. Multiple subchondral
osteonecrosis was observed in all but three patients. Sixteen patients received zoledronic acid
(0.05 mg/kg/dose, administered sironthly) for 2 years, while two received pamidronate (1
mg/kg/dose, administered threenonthly) for 4 year<lick or tap here to enter textleanfollow-up
duration was 5.3 years. Apart from typical acigase reactions following the first dose, no major
adverse effects werebserved. Pain assessment was available for 15/]&2]

Following initiation of bisphosphonate, necrotic changes in affected subchondral regions remained
largely radiologically stable, with AVN progression in only two patients and confined to only one
subchondral region. Nine of 15 reported no limitation of movement or activities (fall in ADL score
from 3/2 to 0), 5 reported reductiom pain to solely limitation in sporting activity and minimal
analgesic use (fall in ADL score from 3/2 to 1). Of five patients requiring single joint replacement,
three had joint collapse and structural distortion at initial presentation.

ConclusionBisphosphonate treatment for AVN in ALL survivors was associated with sustained pain
control, improved functional activities, stabilization @idiological changes and reduced need for major
orthopedic interventions during followp.[2]

References

1. 1. Haase |. Accuracy of retrospective pain measurement in patients with chronic pain. Medicine
International [Internet]. 2023 Jul 4 [cited 2026 Jan 30];3(4):35. Available from:
https://pmc.ncbi.nim.nih.gov/articles/PMC10336923/
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Table X Characteristics of ALL survivors affected with acute vascular necrosis (AVN)

Sr.
No

10

11

12

13

188

Joints

involved

Both knees
and hips

Both hips
Left ankle
Left hip

Both
shoulders,
hips, knees
and left ankle

Both ankles
Both knees

both knees,
hips,
shoulders

Both hips and
knees

Both hips, left
knee, left
ankle

Both hips
Both ankles

Both
shoulders,
both hips, left
knee

Number
of joints
involved

Orthopedic
intervention

No

No

No

No

Right hip
replacement

and shoulder
drilling

No
No

Right THR

Left hip
replacement
in 2019

Needs
orthotics for
ankles

No

Right THR

No

Limitation
of activity
at initial
visit

NA

Limitation
of activity
at the
end of
treatment

0

NA



Disclosure

None declared
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14

15

16

17

18

Both hips
Both knees

Both hips and
knees

Both hips,
both knees,
right ankle

Both hips,
knees and
ankles

IN

(o]

No
No

No

Right THR

No

NA

NA

NA

NA
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Comparison of Peripheral Quantitative Computed Tomography Bone Mineral
Density Measurements of Vosoritid@reated Children with Achondroplasia to an
AverageStature Reference Population

Klaus Engelké? Thomas Fuer§tChengChia (Kathy) TaRgAndrea Low Jeanette White
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Abstract

OBJECTIVESchondroplasia is a skeletal dysplasia that impairs endochondral bone growth. Vosoritide,
a Gtype natriuretic peptide analog that stimulates bone growth, is the first approved precision therapy
for children with achondroplasia. Previously, we demonstrated that-kemgn vosoritide treatment in
children with achondroplasia was associated with increased radial and tibial bone growth parameters
using peripheral quantitative computed tomography (pQCGIowever, lack of a control arm limited

the ability to differentiate changes in bone parameters due to expected growth from treatment effect.
Here, we compare our pQCT radius and tibia parameter results to publishedrafysexstratified

reference curves from an averageature population (Jaworski M, et al. 2018 and 2021).

METHODSt KA NJié LI NIAOALIyGa omo YIESas mt FSYIFESao
years of vosoritide treatment in the phase 2 desscalation (CANOPY AZHNCT02055157) and
extension (CANOPY AENT, NCT02724228) studies were included. Q&I were acquired at least
annually with wholebody clinical CT scanners. At baseline, distal and proximal volumes of interest
(VOIls) were positioned in the radius and tibia. To account for growth during fallowaffine

registration based on bone length changes was applied. For each VOI, bone mineral density (BMD) of
the integral, trabecular, and cortical compartments was determined, and individual participant data
were plotted against averaggtature references.

RESULT ®articipants receiving longgrm vosoritide showed longitudinal increases from baseline in BMD
and geometrical parameters. Key pQCT parameters, such as integral and trabecular BMD, increased with
age for most participantd={gure. Due to different anatomical positions of the VOIs analyzed in this study
compared with those used for the reference population, absolute BMD values could not be directly
compared; however, increases were largely comparable to therelggéed trends observed in the reference
population.

CONCLUSION®&e demonstrate that the increase in BMD with age in children with vosotitebted
achondroplasia mostly followed the same trend as the aveistgiure population, implying similar
trajectories. Along with the increase in bone length (data not shown), this study is the first to demonstrate
sustainable endochondral bone growth over time via pQCT for children with achondroplasia receiving
vosoritide.
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Figure. Representative overlays of QCT parameters for the distal tibia comparing
individual female study participants with vosoritide-treated achondroplasia to an
average-stature population. (A) Integral and (B) trabecular volumetric BMD
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Colored lines represent individual participant QCT measurements during the study period. Results for
the distal tibia in males and for the distal radius of females and males were similar. Reference curves
(4% VOI; depicted as solid black line) for the average-stature pediatric population are based on
median QCT measurements of the tibia (Jaworski M, et al. J Musculoskelet Neuronal Interact.
2021;21(2):215-236) or the radius (Jaworski M, et al. J Musculoskelet Neuronal Interact.
2018;18(2):237-247).

BMD, bone mineral density; QCT, quantitative computed tomography; SD, standard deviation; VOI,
volume of interest.

Disclosure

KE and TF are employees of Clario Inc., which was contracted by BioMarin Pharmaceutical Inc. to perform
this analysis. €T, AL, and JW are employees and potential stockholders of BioMarin Pharmaceutical Inc.

191



P83

LongTerm Impact of Vamorolone on Bone Health Compared to Standard of Care
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Abstract

OBJECTIVESoys with DMD on standard of care glucocorticoids {S@T have high vertebral fracture (VF)
risk and bone age delay. Indirect comparison of VF and bone age delay in DMD boys atimiong
treatment with vamorolone vs SeGC.

METHODSBaseline data from 37 patients enrolled in GUARDIAN were used for propensity score matching
with a So&5C cohort (N=60), previously published (Phung K & Ward LM. Osteoporosis Int. 2023 Jan; mostly
on daily deflazacort). VF were evaluated on lateral spireys according to the Genant semuantitative
methodology, the Spinal Deformity Index (SDI) was calculated (sum of the Genant grades), and bone age
was evaluated by BoneXp#rbn hand Xrays.

RESULT®&t the time of the Xays, mean £SD agesviamorolone (N=37) and matched GC (N=31) cohorts

were 10.9+£1.25 and 11.7+1.53 years. Mean drug exposure was 5.2+0.95 years for vamorolone (190.6
patient-years) vs 5.4+2.06 years on S8C (167.5 patiengears). Mean doses at the time ofrayy were

4.89+1.28 mg/kg/day and 0.65+0.21 mg/kg/day for vamorolone and deflazacort respectively. 3/37 (8.1%)
patients had 9 VF on vamorolorne 13/31 (41.9%) with 30 VF on 88C (Odds Ratio (95%CI) 0.1296

(0.02903, 0.5789), p=0.0082he mean SDI for subjects with and without VF was lower on vamorolone vs
SoCGC (0.32 vs 1.06). In vamorolone cohort, the 3 patients with VF had SDI scores of 1, 3 and@dn SoC
cohort, among the 13 patients with VF, 7 had SDI of 1, while the remaining patients had SDIs of 3, 4 (n=3), 5
and 6.Mean bone age delay w&s8+1.5 years on vamorolone vs 1.6+1.6 years or@E0C

CONCLUSIONEhe prevalence of VF was significantly lower with vamorolone compared tGSafiter ~5
years of exposure. Patients on vamorolone should continue to be monitored for VF.

Disclosure

EG, SH, ML, and AL are employees or consultants of Santhera Pharmaceuticals. Various other authors have
provided paid consultancy to pharmaceutical companies with no specific conflict of interest regarding the
submitted abstract.
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Abstract

OBJECTIVESchondroplasia is a skeletal dysplasia caused by excess FGFR3 signaling. Vosoritide, a
recombinant CNP analog, is approved to treat achondroplasia by counteracting excess FGFR3 signaling to
stimulate endochondral bone growth. BMN 333 is an investigational, fully biodegradable treatment
designed to extend exposure to vosoritide, its active moiety. Preclinically, BMN 333 demonstrated
sustained vosoritide release, minimized hemodynamic effects, and enabled higher CNP exposure to
promote skeletal growth. In healthy adults, BMN 333 was¥eddrated with no dosdimiting toxicities

identified; sustained exposure to released vosoritide and associated pharmacodynamic target engagement
responses were observed. We present here the BMN 333 clinical development program.

METHODSPhase 1 evaluated BMN 333 safety and pharmacokinetics in healthy adults (Figure). ASPEN is an
active-controlled, operationally seamless phase 2/3 study of BMN 333 in treatmeaive children with
achondroplasia and the first hedd-head superiority trial against vosoritide (Figure). The phase 2 part will
evaluate oncaveekly doses of BMN 333 (150, 250, 350 pg/kg) vs-dadg vosoritide (1:1:1+1

NI YR2YATSRO FT2NJpH 685148 Ay OKAftRNBY 3SR xH G2 f
safety, pharmacokinetics, and efficacy, which may be augmented with historical vosoritide trial data, will
inform phase 3 dose selection and continuation. The phase 3 part will examine superiority of BMN 333 vs
G2a2NAGARS T2NJ AYLINRJAY3 3 NRavindondewseklDBMNI3TBNTDyee | 3 SR
daily vosoritide (1:Xandomized) for 52 weeks.

RESULT® phase 1, BMN 333 demonstrated linear pharmacokinetics, with-doggortional increases in
d42aiGSYAO SELR&AdINBD t KF-aS W R2aiAy3d ¢l & GKKNMBT2NE &
exceed vosoritide efficacy. Tiphase Jrimary endpoint is weelk2 annualized growth velocity; key

secondary endpoints are wedl change from baseline in standing height, heightdre, and uppeto-

lower body ratio. Novel, datach digital health technologipased endpoints will objectively evaluate

functional benefits. ASPEN was submitted for regulatory approval in late 2025, and phase 2 recruitment is
planned for early 2026.

CONCLUSIONBMN 333 is designed to advance the therapeutic approach established with vosoritide.
ASPEN will evaluate BMN 333 safety, efficacy, and superiority vs vosoritide for improving growth in children
with achondroplasia.
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