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Background
Children with chronic diseases have significantly improved outcomes ..
due to advanced medical and surgical treatment. However, due to an ReSUHS Cblt' N S ) g
increased thrombosis risk many of these patients require long-term . . f ' eAIE IR Ho SRS NI LY ) <
anticoagulation (LTA). Additionally, several chronic diseases as well as 39 children (age 4-18 years) were included, 31 (79%) on VKA | age-dependent g

. . . . and 8 (21%) on DOACs. Included patients revealed a reduced
medication comprise a relevant risk for secondary osteoporosis. In

A
adults, LTA including Vitamin K antagonist (VKA) treatment has been bofdy height |n| t(_:ompgtrlsczjn (tj(-) dalgle;lge dm; t((:jhed Austt.rlan % The undercarboxylated osteocalcin fraction i
associated with osteoporosis and hip fractures(l). Despite pediatric CISTENLE POpUiaion. Standartize and DOty proportions -, - L strongly correlated with patients’ age (R* %
approval of new direct oral anticoagulants (DOACS), there will remain were at the precise average of healthy Austrian children and = | 0.28; p<0.001) but not with BMD. Vitamin D §
indications for VKA. adolescents. | deficiency was detected in 26% of patients =
Vitamin K derivates are protective against osteoporosis, demonstrated Mean BMD was below average for lumbar spine (LS) -0.7 +- with significantly lower values after onset of - *
by significantly reduced fractures by Vitamin K supplementation in 0.9; total body less head (TBLH)-1.32 +/- 0.98). Pubertal stage puberty (-34.5%; p=0.03). | , g § §
adults. Conversely, inhibition of vitamin K reductase and vitamin K was significantly associated with alterations of TBLH (R2 0.28 Whereas the undercarboxylated fraction of _  agew) ”
epoxide reductase results in vitamin K deficiency. Undercarboxylated Early - vs Prepubertal: 0.01; Early vs. late pubertal p=0.04). e e e OC remained relatively stable over the ° |
osteocalcin has been shown a predictor of osteoporosis and hip fracture Lower bone density Is associated with 1 observed age period (R2 0.04), the
(2). Data on children are sparse (3,4), and the role of LTA on bone specific stages of pubertal development cgrboxylated fraction decreased S|ghlf|ca}ntly
children remain poorly understood. Srepubertal vs. late pubertal p=0 04). Patients with VKA and D highly  significant - association —of - ratio. & *
This study aimed to assess bone mineral density (BMD) and bone : el e - N between ucOC and cOC (p=0.001, R2 0.29).
Jy TS y (BMU) DOACs showed similar patterns in TBLH and lumbar spine DXA < Al . dels have b ]
metabolic parameter to characterize risk factors for impaired skeletal throughout pubertal development as indicated. T regression models have been correcte y
health in children with chronic CD receiving LTA. @ __ for sex differences
: _ -- Undercarboxylated MGP are ) : ; y
Patients and Methods Low body mass index (BMI) " dependent on pubertal stage Age (1)
| | | mean SD : correlated significantly with |
In this prospective cross-sectional cohort  Age (years) 11.56 4.59 . reduced lumbar spine BMD | Lower values occurred In prepuberty as ¢
study, consecutive children aged 12 Body length SDS -0.56 1.45 §-1 compared to early and late pubertal children
- - - BMI SDS 0.01 1.82 < Prepuberta Early pubertal | ate pubertal — ' A0
months to 18 years with chronic medical Body proportions = (R2 0.24: p=0.003) (Fig 2). This Pubert‘ e | (RZ_O.'4’ p<0.001, Fig 3d). BMI was -
conditions treated at the Children’'s gpg 0.03 1.68 ? offect was less pronounced for e negatively  correlated  with ~ ucMGP ¢
Hospital, University of Vienna (MUW) no % TBLH-BMD Neitlaer LTA type, Fig 1: BMD-HAZ according to clinical pubertal independently (Estimate -23, p=0.03), while S =
were eligible for the study. Inclusion Tanner=>2 27 69.2 S ntensity nor treatment duration  Jcvelopment (Tanner 1- prepubertal, Tanner2-3  early sex, disorder or parameters associated with =
criteria were chronic diseases, such as Femae LA e 3MI SDS y . . pubertal, Tanner 4-5 later pubertal). Mean +/-SD shown for anticoagulative treatment did not correlate “
congenital heart disease, vascular Eractures. ) %;3-1 Fig. 2: Linear correlation of LS-HAZ were assoclated with  BMD  patients with cumarin (green) and DOAK treatment with ucMGP levels (data not shown)
. A jagnostic groups  n b Ig. 2: L | ' alterations (data not shown). , ' N
diseases (Kawasaki syndrome), Cardiologic 27 69.2 with BMI-SDS ( ) lorange) T o : . e =
thrombophilia  (e.g.  antithrombin-or /gefebfla('j_ d g gg _ T Age (¥) B
- - : rterial aisoraer . - =
protein ¢ deficiency, systemic lupus e T o CO nC| LUSIONS £ — D
erythematodes) under e.g. VKA, DOACS,  thrombophilia 11 282 L . . . = =
corticosteroids (Table 1). S c 1og » Pediatric patients under oral anticoagulation therapy | 3
Bone densitometry was assessed using Therapy n % reveal a markedly reduced BMD. i ' | é zi:
- : - Cumarin 31 795 _ _ _ _ _ _ _ ' g ©
e o . ool poa 5 205 + Whilst choice, duration and intensity of anticoagulation | g <
’ he ' | Duration 3-6m 4 10.3 stage : : : _— o S E-. D
cogectteldtaccord(ljn% to helght,dwelgflltt, Bu:::!gg 51122rrr1n 38 %ég was not associated with BMD alterations, low BMI and Fie. 4: 250H-Vitamin  lovels accordims to pubertal stage . £
ubertal stage and bone age, and results  Durati - ' ' T _— _ S
feported asgSD or Z-scoreg Complications 7 179 delayed progression of pUberty represent important Vitamin D insufficiency is common | s S
. . . . c Q8]
|NR target meaén61 SD rISk faCtorS. among antlcoaQU|ated patlents Prepubertal Early pubertal Late pubertal 8 2
- | . . . . 10 children revealed 25-OH Vitamin D Puberty stages
Cumarins (m) 60.41 49.23 - o _ f
Ees,]:ger1l;reelrl]i,(:s.essetaIAnticoaguIantsand Osteoporosis. Int. J. Mol. Sci. 2019, 20, 5275 Awareness Of thIS pOtentlal treatmentoptlons eSpeCIa”y defI_CI_enCy’ 12 msufﬁuency and 14 a Fig. 3: Linear correlation of age with total
2) Cockayne S et al. Vitamin K and the prevention of fractures: systematic review and meta-analysis of IN pUbertal patlentS COUld SUbStan“a”y ContnbU'te (o) sufficient 25-OHD serum level >50nmol/L. osteocalcin (3a), caboxylated osteoclacin

randomized controlled trials. Arch Intern Med 2006; 166: 1256-61. ' P 3b and ercentage of
3) Avila ML, et al. Timing of low bone mineral density and predictors of bone mineral density trajectory in Pubertal patlents revealed a S|gn|f|cantly (3b) P 5

children on long-term warfarin: a longitudinal study. Osteoporos Int 2016; 27: 1547-5 Improve bone health In thIS VU|nerab|e patlent group lower values as Compared (0 prepubertal undercarboxylated  osteocalcin  (3c).
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