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Osteopordza u chlapcu se svalovou dystrofii:

7 V7

jak ji diagnostikujeme a léCime

doc. MUDr. Ondrej Soucek, Ph.D.

Pediatricka klinika UK 2.LF a FN Motol, Praha




Duchennova svalova dystrofie (DMD)

X-vazana velmi zavazna progresivni degenerace svalové tkané
Incidence cca 1:5000 Zivé narozenych chlapcl
Opozdény motoricky vyvoj, ztrata schopnosti chlize, fatalni kardiorespiracni komplikace

Duchenne’s Muscular Dystrophy

Sex-linked Mather Only males affected,
recessive normal, Father but females may be
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https://www.nextbigfuture.com/ Landfeldt et al. Eur J Epidemiol. 2020 Feb 27. [Epub ahead of print]



https://www.nextbigfuture.com/

Definice osteoporozy

ubytek kostni tkané
porucha struktury kostni tkané ‘ zvysSena nachylnost ke zlomeninam
snizeni kvality kostni tkané

Control Radius Total vBMD: 324.0mgHA/cm? Tibia Total vBMD: 326.8mgHA/cm?
GC025 Cortical thickness: 0.81mm Cortical thickness: 1.16mm
F/54

SLE

Fracture Total vBMD: 241.5mgHA/cm? Total vBMD: 178.4mgHA/cm?
GP091 Cortical thickness: 0.80mm Cortical thickness: 0.83mm
F/56

SLE

Figure 1. Representative 3D reconstructions of images of distal radius and distal tibia obtained with HR-pQCT from a female patient with SLE
with a prevalent vertebral fracture (lower panel) and her age-matched control without fracture (upper panel): i, cortex; ii, combined cortical
and trabecular.

Shen et al. J Clin Endocrinol Metab. 2018;103(9):3340-3349



Vyskyt zlomenin u DMD

N = 341 ne- / 55 ¢asné / 229 pozdné |éCenych N = 832 jedincl
Casné vs. nelééeni: 2,6 x P riziko Median véku 6,9 let (IQR 4,9-7,2 let)
Casné vs. pozdné lééeni: 2,3 x  riziko Median sledovani 4,0 let (IQR 2,0-6,0 let)
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Kim et al. Neuromuscul Disord. 2017;27(8):730-737. Joseph et al. JAMA Neurol. 2019;76(6):701-709



Priciny osteoporézy u DMD

Svalovy
zanet

Terapie Snizena
kortikoidy mobilita



Priciny osteoporozy u DMD - svalovy zanét

N=16 DMD jedinc( + 10 kontrol,
pramérny vék 8,4 let

Table 4. Serum Cytokine Levels in DMD Patients

Mysi neonatdlni lebeéni klstky kultivované s 10% sérem

Cytokine Healthy subjects DMD patients p Value DMD a zdravych jedincll a s/bez anti-IL-6 protilatkou
IL-6, pg/mL 1.93+1.38 3.77+2.71 .04
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Interleukin 6: potencionalni cil terapie kostni poruchy u DMD?

Rufo et al. ] Bone Miner Res. 2011;26:1891-903
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Mikro-CT studie chirurgicky paralyzovanych krys

\'E A

riciny os

teopordézy u DMD - snizovani mobility

tibia trabecular BMD [mg*cmA-3]

Morse et al. Osteoporos Int. 2008;19:645-52
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Priciny osteopordézy u DMD - terapie kortikoidy

N = 832 jedincl
Medidn véku 6,9 let (IQR 4,9-7,2 let)
Medidn sledovani 4,0 let (IQR 2,0-6,0 let)

N= 63 (kortikoidy) lécenych a 22 nelééenych,
primérny vék 10,0 + 4,7 let

Vék ztraty schopnosti chlze v zavislosti na 1é¢bé kortikoidy

== Nelé&eni Léceni
3_
+ + + + + [
Daily deflazacort
= == Daily prednisolone
2 Intermittent deflazacort
====== |ntermittent prednisolone
GC naive

Cumulative Hazard

p < 0.0001 _‘
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Time to Fracture, y

Sediva et al. 2020 (v recenznim Fizeni) Joseph et al. JAMA Neurol. 2019;76(6):701-709



Diagnostika osteoporoézy u deti
International Society for Clinical Densitometry - Doporucené postupy 2007/2013/2019

Klinicky vyznamna anamnéza fraktur:

Dvé a vice zlomenin dlouhych kosti koncetin do véku 10 let
Tri a vice zlomenin dlouhych kosti koncetin do véku 19 let
(zhodnoceni mechanizmu Urazu)
Komprese 1 a vice obratl
(po vylouceni Urazu, infekce ¢i nadoru)

Snizena kostni denzita:

BMC nebo BMD Z-skore <-2,0
(bederni pater nebo celotélovy sken bez hlavy)
(obzvlast u déti s poruchou rlstu adjustace na vysku — vyskové Z-skére)

Lewiecki et al. Bone. 2008;43(6):1115-21.
Bishop et al. J Clin Densitom. 2014;17(2):275-80.
Shuhart et al. J Clin Densitom. 2019;22(4):453-471.




Vysetreni kostni denzity - DXA

Dvouenergiova rentgenova absorbometrie (DXA)

Obsah kostniho mineralu (BMC) / plocha = plo$na denzita kostniho mineralu (aBMD; g/cm?)

Lumbar Spine BMD, g/cm2

areal Bone Mineral Density, gm/cm”
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Age, years

Zemel et al. J Clin Endocrinol Metab. 2011;96(10):3160-9



Vysetreni kostni denzity - pQCT

Periferni kvantitativni pocitaéova tomografie (pQCT)

Volumetricka BMD (vBMD; g/cm3)

1300 - Cortical Bone Mineral Density (mg/cm?) 1300 - Cortical Bone Mineral Density (mg/cms3)
Total bone cross-sectional area 1200 - 1200+
Cortical bone cross-sectional area 1100+ /f 11007 /
659, / Cortical thickness 1000 | //_f 1000 ] /
Cortical vBMD 900 | 900
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Rauch et Schonau et al. ] Musculoskelet Neuronal Interact. 2005;5(2):119-26



Hodnoceni laterogramu patere

Klinovita fraktura obratle
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Makitie et al. J Pediatr. 2005;146(3):395-401



Skrinink kostnich komplikaci u DMD ve FN v Motole
Zahajeni: pri diagnoze

Frekvence: a 2 roky, od 12 let (a po zahajeni terapie
glukokortikoidy) a 1 rok

Vysetreni: vyska, hmotnost, Tanner, mobilita
Ca, P, ALP, iPTH, 25-OHD (od 12 let téz LH, FSH, Test)

pQCT predlokti (od 7 let); DXA L patere (od 3 let)
Laterogram Th+L patere



Monitoring and diagnosis

At each clinical visit
+ Presence of back pain or fractures

At baseline only (follow up as

Treatment: stabilisation phase

Before initiating intravenous
bisphosphonate therapy

« Treat calcium/vitamin D deficiency
+ Verify normal renal function

Treatment: maintenance phase

Once clinically stable

« Consider continuing intravenous
bisphosphonate therapy with
titration to a lower dose, to
preserve gains realised during

appropriate)
« Serum calcium When starting intravenous stabilisation phase
+ Phosphate bisphosphonate therapy «Vary duration of maintenance

+ Magnesium
« Alkaline phosphatase
« Parathyroid hormone

At baseline and annually

« Calcium/vitamin D intake

+ Spine BMD by DXA

= Serum 25-hydroxyvitamin D,

Atk hmrnliome mmd Fnllmans nm

Clinically
significant
bone
fragility™

« Follow published regimen
« Treat until clinically stable

For monitoring of safety and efficacy
of treatment
+ Obtain thoracolumbar spine
radiograph annually and monitor
the following every 6 months:
« Spine BMD by DXA
+ Serum hvdroxwvwitamin D-

Clinically
stablet

therapy depending on bone health
status and whether steroid therapy
isongoing

Monitor safety and efficacy of
maintenance therapy

Diagnosis and management of Duchenne muscular
dystrophy, part 2: respiratory, cardiac, bone health, and
orthopaedic management

David ] Birnkrant, Katharine Bushby, Carla M Bann, Benjamin A Alman, Susan D Apkon, Angela Blackwell, Laura E Case, Linda Cripe,
Stasia Hadjiyannakis, Aaron K Olson, Daniel W Sheehan, Julie Bolen, David R Weber, Leanne M Ward, for the DMD Care Considerations
Working Group*

==

R

®

CrossMark

Birnkrant et al. Lancet Neurol. 2018;17(4):347-361.



Bisfosfonaty

Intravendzni: Casté nezddouci Ginky:
Pamidronat Bolest koncetin

1 mg/kg/den ve 3 po sobé jdoucich dnech 4 3-4 mésice  Subfebrilie/febrilie
Zoledronat Nauzea/zvraceni

0,05 mg/kg & 6 mésicl Hypokalcémie

Peroralni: Vzacné nezadouci ucinky:
Alendronat Cytopenie

1 mg/kg 4 1 tyden (zpravidla 35 nebo 70 mg) Osteonekrodza cCelisti

Gennari et Bilezikian. Lancet. 2009;373(9671):1225-1226.



Efekt terapie — kazuistika prvni

= T
Vék: 11 Iet (10/2012) Vék: 14 let (09/2015) Trabekularni vBMD Z-skore:
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Efekt terapie — kazuistika druha

| Vék: 13,5 let (11/2016)
 Cetné komprese obratli

VEk: 14,8 let (02/2018)
Komprese obratl(l — zhorseni
(1,3 roku lécby)

[mgicm*3]

Trabekuldrni vBMD Z-skore:
-1,9..-2,0..-2,0..-2,2..-3,3

300
2804
260
240
220 4
200 4
180
1604
140 4
A
100
80
E 7 g 9 10 1 12 13 14 15 16 17 18 19 20
Age [years]
7
L1-L4 aBMD Z-skore:
:

Bone Mineral Density (g / crmP)

-2,2..-2,2..-2,2..-2,6..-2,4

1.44

T T T
7 8 =] 10 11 12 13 14 15 16 17
Age (Years)



Osteopordza u DMD: Shrnuti

Kvalita kosti se zhorsuje a riziko fraktur se zvysSuje primo umerne
snizovani mobility a uzivani glukokortikoidu.

Bisfosfonaty zvysuji kostni denzitu, efekt na snizeni rizika fraktur
neni zatim ani prokazan ani vyloucen.

Priznivéjsi vliv alternativniho uzivani glukokortikoidu na kost
nemusi byt priznivy pro prognozu onemocneni.



Osteopordza u DMD: Praktické zavery

Pravidelné vysetrovat vysku, pubertalni vyvoj, kostni denzitu
a ev. tvar obratlovych tel.

Pri spInéni dg. kritérii dle ISCD odeslat chlapce na specializované
pracoviste k zahajeni antiosteoporotické lIécby

Nezbytna je multioborova péce (neurolog, pneumolog, kardiolog,
rehabilitacni lékar a fyzioterapeut, endokrinolog, spondylochirurg,
nutricni terapeut, socialni pracovnice, atd.)
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