PRILOHY

Priloha ¢. 1: Izometricka svalova sila a HGS (Ness et al., 2014)

Table II. Mean and standard deviation values for bone density, body mass index and motor performance, and percentage
with scores <— 1.5 and <— 2.0 standard deviations among children with newly diagnosed ALL.

Age- and
Children with sex-specific
ALL (n=109) expected value <-1.58D <-2.0SD

Measure Mean SEofmean Mean SEofmean p-Value % [95% CI] % [95% CI]
BMD L1-L4 (g/cm?)*

Sites 1 and 3 —-0.45 0.17 0.00 0.14 0.01 19.0 [8.6-34.1] 119 [4.0-25.8]

Sites 2 and 4 -0.60 0.16 0.00 0.15 <0001 186 [8.4-33.4] 14.0 [5.3-27.9]
BMI percentile 57.6 3.15 50.0 3.27 0.02 00 [0.0-33] 00 [0.0-33]
Active ankle dorsiflexion (°)

Right 13.6 0.7 13.0 0.5 0.47 139 [8.0-21.9] 74 [3.3-14.1]

Left 12.2 0.8 13.0 0.5 0.33 194 [125-28.2] 8.3 [3.9-15.2]

Both 12.9 0.7 13.0 0.5 0.88 148 [8.7-22.9] 83 [3.9-15.2]
Passive ankle dorsiflexion (°)

Right 18.6 0.8 19.7 0.6 0.18 103 [5.2-17.7) 56 [2.1-11.8]

Left 17.3 0.8 19.7 0.6 0.01 17.8 [11.0-26.3] 11.2 [5.9-18.8]

Both 18.0 0.8 19.7 0.6 0.03 13.1 [7.3-21.0] 84 [3.9-15.4]
Knee extension strength (n)

Right 205.1 8.4 236.1 5.4 <0.01 36.4 [26.9-46.6] 30.3 [21.5-40.4]

Left 198.6 8.4 236.1 5.4 <0.001 43.4 [33.5-53.8] 34.3 [25.1-44.6]

Both 201.9 8.3 236.1 5.4 <0.01 374 [27.9-47.7] 303 [21.5-40.4]
Ankle dorsiflexion strength (1)

Right 165.5 7.5 161.2 3.4 0.25 253 [17.1-35.0] 13.1 [7.2-21.4]

Left 163.1 T 161.2 34 0.52 192 [12.0-28.3] 14.1 [8.0-22.6]

Both 164.3 7.2 161.2 34 036 222 [14.5-3L7] 14.1 [8.0-22.6]
Hand grip strength (kg)

Right 17.5 0.8 19.1 0.4 0.01 305 [21.9-40.2] 21.0 [13.6-30.0]

Left 15.9 0.8 19.1 0.4 <0.001 38.1 [28.8-48.1] 26.7 [18.5-36.2]

Both 16.7 0.8 19.1 0.4 <0.001 352 [26.2-45.2] 229 [15.2-32.1]
BOTSF-2

Percentile rank 232 25 50.0 3.4 <001 333 [24.3-43.4] 147 [8.5-23.1]
Six minute walk distance (m)  385.0 13.1 628.2 71 <0.001 89.0 [80.7-94.6] 79.1 [69.3-86.9]
ALL, acute lymphobl leul ia; SE, dard error; BMD L1-1L4, average bone mineral density of first through fourth lumbar vertebrae

adjusted for height Z-score; BMI, body mass index; SD, standard deviation; CI, confidence interval; BOTSF-2, Bruininks-Oseretsky Test of
Motor Proficiency Short Form (version 2.0).
*Expected values also specific to race for BMD.

Priloha ¢. 2: Izometricka svalova sila (Marchese et al., 2003)

TABLE 1. Time Zero Measurements for Children With ALL and the Age- and Gender-Matched Controls

Mean and SD for children Mean and SD for healthy P value
Normalized with ALL time zero children time zero T df (two-tailed)
Knee extension 0.38+0.19 0.53 £0.06 247 7 0.043
Ankle dorsiflexion 0.23+0.08 056 +0.12 6.44 7 < 0.001
TUG 544+1.326 4.00+0.81 4.15 7 0.004
Time zero and time 28 measures for children with ALL
Normalized Mean and SD for children Mean and SD for children T df P value
with ALL time zero with ALL time 28 (two-tailed)
Knee extension 0.38+£0.19 0.32+0.11 1.52 7 0.173
Dorsiflexion 0.23+0.09 0.15 +0.06 3.20 7 0.015
TUG 544+1.27 5.06 £0.78 1.34 7 0.222
Time zero and time 28 measures for the controls
Normalized Mean and 8D for healthy Mean and SD for healthy T df P value
children time zero children time day 28 (two-tailed)
Knee extension 0.53 £0.06 0.54 £0.09 0.625 7 0.552
Dorsiflexion 0.56+0.12 0.57+0.12 0.444 7 0.670
TUG 4.00+0.80 39+0.73 1.0 7 0351




Priloha ¢. 3: Izometricka svalova sila (Marchese et al., 2004)

TABLE IL. Pre- and Post-Test Qutcomes for Control and Intervention Groups on Dependent Measures

Control group Intervention group
Pre-test Post-test A Pre-test Post-test A P

Hemoglobin 124£1.1 12713 +0.3 11.7+13 11.7x14 0.0 0.65
(gm/100 ml)

DAROM 10.7£5.6 9.8+5.1 ~-09 B5+67 125+63 +4.0 <0.01
(degrees)

DS (kg) 0.24+0.1 0.22+0.1 -0.02 0.24+0.1 0.25+0.1 +0.01 0.17
KE* (kg) 0.38+0.1 0.37+0.1 ~0.01 034+0.2 0.41+0.2 +0.07 <0.01
TUDS (sec) 9.1+3.2 8.6+2.8 ~0.5 102+20 89+27 -13 0.17
Run (ft) 3,323.3+1167.5 3,304.5+1233.0 —~18.8 326766284  3,647.2=700.6 +379.6 0.25
Child C. 215+119 14.53+£9.2 —6.97 17.7+11.8 164+128 -13 0.16
Parent C. 256+134 209+13.1 ~4.7 250+119 215+140 -35 0.74
Child G. 213+134 17.5+£10.7 -3.8 143+102 150+99 +0.7 0.39
Parent G. 182+9.2 20,1115 +1.9 21.2+118 163+79 4.9 0.07

All numbers except for the A=change score, and the P-value are mean and £SD. C., cancer PedsQL; G., general PedsQL, extension; DAROM,
dorsiflexion active range of motion; DS, ankle dorsiflexion strength (normalized by patients weight); KE, knee extension strength (normalized by

patients weight); TUDS, timed up and down stairs.

Ptiloha €. 4: 1zometricka svalova sila a HGS (Esbenshade et al., 2014)

Table 1

Characteristics of study participants and study measures prior to and after six months of intervention

Compliance Body Mass Index Knee exiension Sit and Reach ".‘:Z';‘.-;;?ﬁ.' 6 minute walk BOT2SF™
Sex (years) (%) Pereentile strength { Nm) Grip Strength (kg) (em) (degrees) distance {m) Standard Score
1 Male: 9 0.8 Pre-est 970 1095 185 o0 20.5 4865 450
Postted wrn YA pati] 00 18.0 3731 420
Change { %) o) 168 415.4) 65 (351) 00 ) 25 4123) 1134 4233) 40 4%T)
2 Male 5 823 Pre-est 530 685 190 140 16.0 4169 470
Postted &30 T 190 140 17.0 5596 450
Change { %) 00 (188 &6 (126) [T Y] 00 ) 1.0 (63 1427 (342 <10 420)
3 Mle: ] THS Pre-est 970 675 200 120 16.5 27 350
Postted wrn 1037 Qi 140 130 E= 1N o
Change { %) 00 ) 362 (536) AL 4550 20 (167) A5 42 283 (1) 40 {11.4)
4 Male ] THS Pre-est TRO 184.1 1300 245 120 s15.1 90
Postted s90 1880 1640 s 17.0 3547 440
Change { %) 190 424.4) L §] A (3G 3 (123 EX T ) s O D (12%)
5 Female L] 892 Predes 640 1573 1508 215 B0 ATTD B0
Pl et 920 213 130 185 0.0 S9RI 30
Change { %) IR0 (43K 640 (40T 2 133 A0 4140 120 (1500) 1210 (254) <1 428)
& Fermale 7 ToLE Fre-es an 10800 @i 210 17.0 4267 470
Fosl-led 1] 1313 100 190 1.0 5663 390
Change { %) (1T X1} 23 (5 1 (111 20 495 4.0 (135 136 (327) X0 1700
T Male 10 LR Predes o 2275 1840 280 1.0 5243 470
Pl e 120 70 pali] 250 18,0 6245 490
Change { %) 1 32 5 (262) S (278 A0 10T 0 163.6) 002 (190) W 4
8 Male: 5 819 Pre-est 950 1643 80 1o 25 4290 S60
Postted 10 1582 120 o 130 5584 670
Change { %) 40 42 61 43T 40 (5040 W (90 105 (4200) 1294 (302) 1noe  (196)
9 Male 9 877 Pre-est 970 303 160 100 9.5 5545 430
Postted wrn Mis ms 155 125 5541 380
Change (%) 00 ) 332 (0T 45 (281) 155 (155.0) 0 (316 £4  -(01) 0 {163)
) Passive Ankle " "
Age Compliance Body Mas Index Knee extension Sit and Reach Dorsiflexion & minute walk BOT2-SF
Sex [ years) (%) Pereentile strength (Nm) Grip Strength (kg (] (degrees) distance (m) Standard Score
10 Male 3 69 Predest arn 1760 @i 83 125 4158 400
Postdest 610 1875 120 290 18.0 5542 960
Change (%) -360 3700 115 65 40 (#H#4 205 (241.2) &8 M 1384 (333) 560 (140.00
11 Male .3 4.0 Predest RS0 3391 nn 250 130 5547 s00
Postdest 70 616 230 300 270 WES 630
Change (%) A0 -(04) E 66 0 ©.5 5D (2000 140 (1077 1518 (274) 130 (2600
12 Male 3 8T Predest RO 1921 60 s 9.0 ST3O s60
Postdest 610 1392 85 30 20,0 5547 560
Change { %) -220 -26.5) -51% 4275 25 41T 15 [ENV] 1.0 (1222) -183  -32) oD 0.0
Mean change + SI) (Mean % change) -42£162 -3 1552324 (1L 16246 (168) 41275 (4220 S.6S6  (BL4)  TIA=B4D  (160)  S2+173 (120)

*
BOT2-8F: Bruininks-Osenetsky Test of Motor Performance Version 2, Short Form
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Priloha ¢. 5: Izokineticka svalova sila (Muratt et al., 2011)
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Figure 1 - Knee flexer and extensor isokinetic strength measurements for the right (panels A and O and left (panels 8 and D) limbs. PT,
peak torque; PT/BW, peak torgue normalized to body weight, Flex/Ext, balance between flexors and extensors; TW, total work; Wmax,
maximum work performed during a single repetition. *, p=0.05 for between-group comparisons. =, p=0.06 for between-group
COMParisons.
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Figure 2 - Elbow flexor and extensor isokinetic strength measurements for the right (panels A and C) and left (panels B and D) limbs. PT,
peak torque; PT/BW, peak torque normalized to body weight; Flex/Ext, balance between fiexors and extensors, TW, total work; Wmax,
maximum work performed during a single repetition. *, p<0.05 for between-group comparicons.

Priloha & 6: HGS (AKyay et al., 2014)

TABLE 3. Some Parameters of Group | After Induction Chemotherapy (Time 1), in Comparison With Those of Group Il and the Control
Groups (Groups Cl and CII)

Groups P

Tests Group I Time 1 Group CI Group 11 Group CIl'  Group I-C1 Group I-11  Group II-CII
CPK (U/L)y* 28.0 (13.0-74.0)  90.0 (67.0-182.0)  94.0 (55.0-275.0) NE < 0.001 < 0.001 NE

MG (ng/mL)* 20.9 (6.6-125.0)  17.0 (5.0-34.5) 25.0 (7.3-73.6) NE 0.902 0.361 NE

¢TI (ng/mL)* 0.002 (0.0-0.02)  0.001 (0.0-0.002)  0.001 (0.0-0.004) NE 0.008F 0.093 NE
TUG (s)* 11.0 (8.3-22.8) 6.7 (6.0-7.8) 6.8 (6.0-11.5) 6.1 (54-7.4) 0.001 < 0.001 < 0.001
Right HGS (kg)* 9.5 (1.0-20.0)  16.0 (7.0-34.6) 189 (8.0-37.6)  18.0 (9.0-42.3) 0.039 < 0.001 0.864
Left HGS (kg)* 9.2 (0.5-22.5) 15.3 (6.8-33.6) 19.4 (7.2-37.6) 17.5 (7.5-38.6) 0.042 < 0.001 0.584

*Median (minimum-maximum).
fDespite significant P value, all values are within normal limits.
CPK indicates creatine phosphokinase; ¢TI, cardiac troponin I; HGS, hand grip strength; MG, myoglobin; NE, not evaluated; TUG, time up and go test.

Priloha ¢. 7: Dynamicka svalova vytrvalost (San Juan et al., 2007a)

TABLE 2. Mean + S0 values of perfarmance during functional mability and strength endurance tests at prefraining, posttraining, and detraining.

PValue Pre- vs P Value Pre- vs P Value Post- vs
Type of Test Pretraining Posttraining Detraining Posttraining Detraining Detraining
Seated bench press (kg) 236 +59 341+ 8.1 333:04 <001 <005 NS
Seated row (k) 16.6 + 6. 218+ 6.1 22:69 <005 <0.01 NS
Seatad lag prass (kg) 58.2 + 214 783+ 256 783 = 21.0 <005 <0.01 NS
Passiva DF-ROM () 7.0+ 62 260+ 43 207« 68 NS <0.01 NS
Active DF-ROM (%) 206+ 7.4 184+ 75 17901 NS NS 5
TUDS (8) 83+13 76+ 09 7.8:09 <001 NS NS
TUG 3 m (8) B3+ 0.7 53+ 06 5605 ET] NS NS
TUG 10 m () 137 £ 1.7 125+ 15 127+ 14 <005 NS 5

Passive DF-ROM, passive dorsiflexion range of motion; active DF-A0M, active dorsifiexdon range of motion: TUG, timed up and go test; TUDS, timed up and down stairs test; NS,
not statistically significant (P = 0,05). See text for axplanation of the tests.
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Ptiloha ¢. 8: Dynamicka svalova vytrvaloest (San Juan et al., 2007b)

TABLE 2. Mean = SD values (pre- vs. post-exercise training) of performance in strength and functional tests in the study subjects
(N =T)*

Performance Difference (post- 95% CI

in each test Pretraining Posttraining vs. pretraining) for difference p value
ss (kg) 24.0 =+ 5.5 30.1 = 8.0 61=13 29,6104 0.01
ﬁ%ﬂ 174 + 6.0 21.7 + 6.0 43+29 17,69 0.05
d leg press (kg) 59.9 + 20.0 66.1 = 23.7 6235 1.2, 146 0.05
TUDS (s) 8313 79 =09 -04 =06 —0.38, —0.22 0.12
TUG-3 m (s) 6.3 = 0.7 57+ 06 -0.6 = 0.6 -1.2, 0.2 0.05
TUG-10 m (s) 13.7 = 1.7 127+ 13 -1.0=09 —-2.2, -0.1 0.05

#*TUG = time up and go test; TUDS = timed up and down stairs test.

Priloha €. 9: Dynamicka svalova vytrvalost (Perondi et al., 2012)

Table 2. Effects of exercise training on strength, as assessed
by the 10 RM tests. Data are means (£SD).

PRE (kg)  POST (kg) A (%)

leg press 29.5(13.7)  51.2(12.9) **+ 73
leg extension 10.5 (5.6) 17.2 (7.0) ** 64
bench press 113 (5.5) 19.3 (5.8) **=* 71
lat pull down  12.5(6.1) 18.8 (7.6) * 50

*p<0.05, ** p<0.01,*** p<0.00l

Priloha ¢. 10: GMFM skore (Gohar et al., 2011)
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Results of the mean GMFM and PedsQL scores for the participants. IM, interim maintenance; DI, delayed intensification.

13



Ptiloha ¢. 11: Stadia osteonekrozy

nstnici studie zobrazovaci k.laslflkace."k'laslflkaﬁm lokalizace ON Kz vysledky dle lfla:j‘ikainmh
metoda systém
n=220 ALL
n=17 sON {6F; 1IM), (11 HR, 6 SR)
primérny vék dg. ALL: 11 let MRI (v dobi dg. sON) MRI (v dobi dg.sON)
icq. 2013 primérny vék v dobé stanoveni dg ON: 12 let MEI mirni, stfedné zavaina, |[n=13 {mnohoéemné, bilateralni n=7 (zavaina ON)
Kiu‘:;da " |priméma doba dg. sON od zahajeni ALL léchy: na zakladé #ivaini ON ON léze) n=4 (stfedni ON)
134m symptomil n=13 {ON hlezenniho kloubu) n=h {mirma ON}
primérna doba mezi prvnimi symptomy a
stanovenim dg.ON: 2mésice
n=20 s ON {n=12 ALL: n=K jini hematolog.on) e
{12F, §M) RTG RTG (v dobé dg.ON) R'_(:F :afgd[“(m)
Padhay, 2013  |primémy vék v dobé stanoveni dg ALL: 13 let na zakladé ARCO n=17 {mohoéetna ON léze ) n=i3( y a4
= A o . L X X n=4 {ARCO 111}
Australie primérné Eas.rozpéti mezi dg. ON a zahajeni ALL symptomi n=20 (klouby DKK) N .
oy n=1 {ARCO V)
léghy: 1,40 let
MRIRTG (v dabi dg.ON)
n=4 (ON léze kyéelniho
n= ON (3F, 3M) kloubu) MRURTG (v dobi dg.ON)
primérny vék v dobé stanoveni dg ALL: 14,3 let MRL, RTG n=2 (ON léze kolenniho n=1 {stage [)
Nguyen, 2006 |pramérny vék v dobé stanoveni dg ON: 15,6 let na zakladé zminéni jen stidia kloubu) n=2 (stage I}
Austrilie primérna doba dg.ON od zahajeni ALL léchy: symptomil (stages 1-5) n=2 {ON léze hlezenniho n=2 {stage 111}
123m kloubu) n=1 {stage IV}
n=1 (ON léze lokeiniho
kloubu)
n=251 {nové diagnostikovana ALL/ o
lymfoblasticky lymfom) (SR 59, MR 159, HR 5, RTG (v dob? dg.ON)
VHR 29) (108 F, 143 M) nh [pmdofnmamml)N leze PP
n=18 ON (SR 3 4%; 7.5% MR; 13,8% VHR; 0% MRI/ RTG kytkloubu) inicidlni RTG v dobé dg.ON
HR) ikladé ARCO n=h {predominantni ON léze | n=18 (ARCO [ neho ARCO 1)
Padhay, 2016 o i na Ak ade kol kloubu) n=3 (ARCO III)
. pacienti s ALL: = 10 let symptomi . .
Australie L . . . n=4 (predomin. ON léze
primérmny vék v dobé stanoveni dg. ON: 13,05 let .
A . - . hlezenniho kloubu)
primémé Easoveé rozpét mezi dg ON a dg ALL: . .
115 et n=2 {predomin. ON léze
e ramene)
MRI (v dabé dg.ALL)
=1 ‘0 1- edé
n=30 ON (n=28 ALL: n=2 LBL) (M 16, F 14) n=3 (ARCO - cdém
imémny vék v dobé stanoveni de ALL: 13 let kyélekolene)
primémy vék v dobé stanoveni dg. 213 e n=1 (ARCO I- cdém kolene:
Krull, 2017 MRI ARCO asymptom. ARCO [11- druhé
Némecko koleno)
MRI (po 6m ALL lééby)
n=17 (= 1 ON léze; ARCO = 1)
n=b (ARCO = II)
=5 (bilate @
n=159 {potenciilné vhodni ALL pacienti) ARCO (kyéelnikloub) | " 4",IIm‘T?ELNkk-{LiTI{] ARCO 1 (n=6 kyé klouby)
B=33 ON (17 M, 16F) MRI Ficat and Arlet (kolenni n=3 funilat ON kye kL ARCO 11 (n=4 kyé kloby)
Marchese, 2008 A . e . b n=249 {hilateral. ON kolkL) s i
Tennessee (USA) primérmna doba od dg ALL k zafazeni do studie: na zakladé klouh) n=2 {unilat ON kol kL) ARCO I (n=3 kyé klouby)
1.2 roku symptomi N . T ARCO IV (n=2 kyé klouby)

n=K {bilat. ON kyé.a kolkL)

Sansgiri, 2012
Tennesse (USA)

n=481 ALL

n=21 ON (12M, 9F)

primérmny vék v dobé stanoveni dg ALL: 11,8
primérmny v&k prvniho MRI screeningu: 13 let

MERI {po kazde
reindukei tyden

osteonckroticka leze
{epifyzarni kloubni plocha)
=30 3 Fidné zmény

MRI (prvni sereening)
n=1& (bilateral. ON kol kL)
n=1 {unilat ON kolkL)
n=1 {bilateral ON ky&. k1)

prvni MRI screening
n=20 {pastifeni kolene)- zmény
signalu

n=3: metafyza, diafyza

314 27-14 =1 (bilate: ¥ =3 iFemi kvile)- Eny
prvni MRI screening v priiméru: 6,7m od zahdjeni 12-14; 22-24) MEI signalu " l."hllmuzﬂ ON'?‘OIIH = (pnmlql lf'\ﬂe] ey
.. bilateral ON kyé k1) signalu
ALL légby .
n=1: diafyza
n=h%4 (nové diagnositkovani ALL pacienti) (M
42i) n=3% (prim_lokalizace
n=38 sON (béhem léchy nebo | rok po ukonéeni symptomi ON v nosnych kL)
(n=35 sON béhem lééby, n=3 po ukonéeni): MELRTG . - (n=11 kyé kloub, n=25 _ R \
Te Winkel, 2011 |n=33 (udrzovaci fize) (na zikladz NClKlasifikace | b 50 Blezenni n=14 {vymizeni symptomi)
. N . . - {National Cancer Institute) 5 n=14 { NCI IL._.stupné)
Nizozemsko priomérmny vék v dobé stanoveni dg ON: 14,8 let symptomi) kloub) n=7 { NCI [I1stupné)
primérné éasove rozpét mezi dg ON a dg ALL: n=34 (vicedetna ON léze) ¢ Stupne
1,2 roku
primérmna doba sledovani po dg ON: 4,9 let
n=7 {ON na vice drovnich
- . kloubu)
—215 (pacienti 1é¢e
n=235 {pacienti lé¢eni pro ALL) n=2 (bilateral ON jednoho
n=48/215 {muskuloskeletalni symptomy X
A o kloubu)
wvyzadujici radiologické vyietfeni) MRI -4 ilat. ON icdnoh
Rhodes, 2017 |n=13 sON (8M, 5F) na zikladé Klasifika&nf systém dle " """k:: " Jednoho 1 (erade 1LV
UK primérny vék v dobé stanoveni dg ALL: 13 let symptomi Niinimaki et al. (2015) . o) n=i {grade 1
A . - A L celkove dg sON: ve 40
primémé Easové rozpéti mexi dg ON a zahajeni Kloubech
e

ALL lééby: 12m

{nejéastéi kyékl-14 kloubi u
& déti, kol kl-12 kloubiu 7
détiy
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n=245{ nové diagnostikovani pacienti s ALL)
n=6 (sON: [M, 6F)
primémy vék dobé stanoveni dg ALL: 13,3 let

dg.ON béhem kontinudlni 1é3hy
case 5 (bilateralni ON hlavice

N N N A RTG n=35( mnohoemé ON léze) | .
2k pac : dobé s ceni de sON: = . . _ 12 rok
Chen, 2015 “E‘ p?L .mu N dchu.:\anoum dg.sON: = 10 let na zakladé Ficat and Arlet nejéastéji misto: ON kyé kL femuru, stage 3- RTG}; 1.2 roku
Taiwan priméma doba mezi ALL dg.a dg ON: 2.5 let mptomit na 11 mistech u 6 pacientil) podg.ALL
n=2 {ON béhem kontinudlni 1échy), =3 (po R L e pacie case 6 (ON P hlavice femuru,
ukongent 1é2by) stage 3- RTG): 1,1 roku po
dg.ALL
ON lize =50%,
. . i n=Y (mnohofetné ON) S7% léi dist
=12 (nové diagnostikovani pacienti s _
gf‘;;“:::;‘h"e'f'*:‘f""‘““‘"' pacienti s ALL) vétEina: epifyzimi ON 46% dist tibic
st boless . . .
) =11 (pretrvavajici muskulos bolest béhem légby | WE-MRI Klasifikace dle dlsubrfch knsi ON léze (typ B, hlavice femuru,
Miettunen, 2012 - . . . . {nejéasté)i femur) caput humeri): u viech
ALLY: indikace k WB-MRI nazakladé  |(Karimova, 2006; Sugano .
Kanada - =5 {ON humeru, §0%
symptomit 1994) P
P . . bilateralni)
primémy vék pacientis v dobé dg ALL: 5.5 let i ol ctirenich it e
primémi doba mezi ALL dg a dg ON: 12,8 m acny ko'sps postfeayeh epriy® prox- lument,
31% postizenych epifyz
prox_femuru
n=856 {nové dg.ALL pacienti) )
=7 (ON hlavice femuru) RTG Masifikaéni
Madadi, 2011 |" na zakladé ! n=4 (bilateralni ON kyé kL) n=1 (stage 111}
Ird (3FAM), (SHR,2SR) mptomi systém —1 (ON levého kya kL) —6 {stage [V}
an primérmy vek v dobé stanoveni dg. ALL: 10,2 ey | TPlomY (Steinberg et al,, 1995) =3 (ONleveho kye kL =0 (stage
priimémd doba mezi dg.ALL a dg.ON: 20 mésici
poéateéni MRI screnning:
n=215 {grade 01}
n=141 {grade 1}
n=t (grade 2-4)
sereening 2 MRI:

. - . . P MRI z215 pacientii s grade
Kawedia, 2011 =3 & diagnos ; cie Z:olJpacientu s grade U
Tenna:qusa} =304 (nové diagnostikovani pacieati pro ALL) 1y e, NCI Klasifikace n=105 (grade 0}, n=62 {grade 1),

(tyden 7-9; 17- n=27 (grade 2-4), n=21 (bez
&3] MRI)
z 141 pacientii s srade |
n=14 (grade 0}, =87 {grade 1),
n=34 {grade 2-4). n=11 {bez
MRI}
MRI
‘r':: d:‘f‘il“ do konce ALL liéhy:
eindukei=
ahli E ihla ik - 6.5%
Kaste, 2015 | _ 108 (=462 MRI screning), n=346 (dokongilo | pazdni rozcihld ONky& k1. -> - |razihli ON kyCkloubu: 6.5
Tennesse (USA) | _ . =30% epifyzilniho £ 1.1% viech pacientii vs
wiechny thi MRI studie) intenzifikace .
kloubniho pavrchu Y {pacienti > 10
tpden 10 a 20, let)
65a9mod N
zahijeni léchy
n=17 {ON nosnych kloubi)
n=l6 {viceGema ON; HR
n=23§ {pacienti s ALL) pacienti)
Kotecha, 2000 |n=17 ON (11M, 6F) (n=16 lé¢ba pro HR) MRI celkovy abjem ON: n=16 {bilateralni ON
Australie primémy dg ALL: 13,50 let na zakladé mirnd, stifedné zdvaindi, kolkloubu)
priméma doba mezi ALL dg.a dg ON: 0,92 let symptomil zdvaind n=15 {bilateralni ON
kyé kloubu, kromé | pacienta)
n=T7 {bilateralni ON hlezenniho
kloubu)
n=3{ (ON nosnych kloubi)
{19 ON lézi kyé kloubu; 22
n= 466 (nové dignostikovani pacienti pro ALL)Y ON lézi kolkloubu; 7 ON lézi
vék: 4-18 let MEI hlezenniho kloubu)
ik 4-18 le s ) leze
den Hued 0I5 1130 50N (140, 15P) na ziklade NCl Kasifikace n=5/30 (ON také v kloubech /
prioméma doba mezi dg. ALL a dg ON: 14 mésich symp HEE: 4 ON léze v
ramen kloubu; I ON léze v
loketkloubu; | ON léze v
wipésti)
#=328 (nové duisgnostikovani pacienti pro ALL) o=l (bikaterlni ON
—4 <O (1M, 3) kloubu)
" e it RTG n=1 (ON levého kyé kloubu)
Riceio, 2003 |vik: <18 let e / L e O B /
Italie primémy vik dg ALL: 7 leta 2 m_ (SR 180; HR | "4PERE o=l (batarkinl e
symptomi femuru)
90; 1R 49) —1 {bilateralni OM hlavice
1t <ON n=1 (bilaterdlni avice
femuru a caput humeri)
n=630 {rizné hematokon.dg., z who n=111 ALL}) MRI n=T{viceemns ON)
Lackner, 2005 | primémy vek dg ALL: 158 let na zkladé P
P . N ! n=7 (ON léze DKK) /
Rakousko priméma doba mezi dg ALL a dg.ON: 16m symptomi 12 (ON léze HKK)
1=9 sON (2 toho n=4 sON ALL) 2 (DN T
n=130 {pacienti s bolestivou BME nebo ON)
b N e AL MRIRTG ON léze 37 kost (25 kloubi)
Jiger, 2ogp  |PTUMEME SORL @S2I Shema.po nAshp na zakladé . n=7 (ON léze ky#. kol kloubu)
symptomil ON: 16.9£12.5 m. : ARCO s \ /
Némecko P e o . symptomit n=6 (bilaterdlni ON léze)
priméma doba mezi nastupem sympiomi a
dg.ON: 10415 m.
=85 ON (epifyza femorilni hlavice). ]
vyhrino n=R0 ON (celkem 143 ky& klouhii) Mm.':lnj_f n=h3 {hilateralni ON
. primérmy vék da leukemie/lymfom: 14.6 let N EARACE | Kasifikace dle Sugano et kyé kloubu)
Karimova, 2007 Lo symplomia/ON L o - -
priméma doha od prim_dg.a dg ON: 1,7 let ! al. (1994) a Steinberg et n=23 (36 kyé kloubii): /
Tennesse (USA) - - . na jiném
primémy vék pfiprvni artroplas 20,1 let . . al (1995) arfroplastika
imémna doha od dg ON a prvni artroplastiky: fejzkumny
pruméma prorokal
1,3 let
resurfacing 20 ON lézi
Karimova, 2008 |rctrospekiivni analyza / Ficat and Arlet femaorilni hlavice k loubu /
Tennesse (USA) |n=14 ON (n=8 sON) pro stadium 111 a IV Ficat and

Arlet

ALL, akutni lymfoblastickd leukemie; F, female {Zeny): M, male {muzi); MRI, magneticka rezonance; RTG, rent,
standard risk {standardni riziko); MR, medium risk {stfedni riziko); HR, hi

LBL, lymfoblasticky lymfom, BME, bone marrow edema {edém kostni dfené); DKK, dolni konéetiny
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ON, osteonekréza; ON, sy

icka osteonckroza; SR,

risk {velmi vysoké riziko); IR, intermediate risk (stredni riziko);



Priloha ¢. 12: Kostni mineralni denzita

uéastnici studie vik vyZetieni BMD mifeni vysledky
3 —
ocT 3 mifeni BMD (z-skibre):
) | méfeni: dg ALL e
BMDLs 2 méfeni: tyden 120 (Feny): L.méfeni: 0,06
Inaba, 2018 ALL {z-skore dle vEku a S.metent: Gy de Jzeny); 2. méfen
Tennesse, USA 218 let ahlavi) tyden 146 {muzi) 3.méfeni: -0,72
B P 3.méfeni (2 roky od dokonéeni - merent =
1&Eby)
pramérny vik dg.
ALL DXA .
Leblicg, 2013 n=17 (pacicnti s ALL: 11 let BMDLS (me/em?) mifeni: v dobé de ON BMDLs: 2/16 < - 25D, bez fraktury
Kanada P et s primérny vik dg. S (mgiem2 : © 8 nedostatek vitD: 2/16 (normalni hodnota BMD z-skore)
ON) z-skore
ON: 12 Jet
AL, jin Zmfent 1. méFeni vs. 2. miFeni
hematoonkelogic DXA | .méfeni: pied zahdjenim leéhy : :

Padhye, 2013

ki onemocnéni

pramérny vik dg.

BMDNs (z-skare)

pamidrondtem

BMDTR(-1,15 vs. -0,98): p=0,311

Australic - ALL: 13 let BMDus (-0,32 s, 0,50): p=0,039
n=2{ {pacicnti s
ON) pamidrondtem
BMD (g/em2)
" . o LiaL3{p=0,01)
N 2015 1 méfeni: 10 d d zahdje
55, BALL T-ALL méfeni: 10 dni od zahijeni L2a L4 (p=0.001)
Tennesse, USA vik: 4-18 let léchy PP L . _ .
srovnani s ofckavanymi hodnotami dle véku a pohlavi
DXA:
DXA p-hodnoty (pacienti s ALL vs. zdrava kontrolni skupina)
’ ) SDS (p=0,001)
BMDme BMDis 4 SDS (p=0,01)
BMDi: vikovE specificka SDS {p=0,001)
primérny vik pCT:
Kohler, 2012 ALL dg.ALL: I méfeni: 100 = 45 tydni od metafyza (radius, tibie)
UK T +4.2 et diafiza a metafiza dg.ALL celkova vBMD {mg/em3): p=0,001; p=0,001
r;d‘iuqa lLiIsi‘}] ) trabekulami vBMD {mg/em3): p=0,03; p=0,002
(radins ® BSI (mg/mm4) tibic, radius: p<0,001; p=0,137
diafyza (radius, tibie)
kortikalni vBMD {mgicm3): p=0,706; p=0,092
kortikalni CSA {mm2): p=0,706, p=0,021
l.méfeni: osteopenie (n=10): z-skore -1 a2 -2.5
2 méfeni: osteopenic (n=15), osteoporoza (n=1): z- skére = -2.5
DXA ni: dg. ALL teopenic (n=13)
Tragiannid . . P o e—
ragiannidis, pramérny vik pri BMDiw (g/m2) il od zahajeni T-ALL vs. B-ALL
2011 B-ALL, T-ALL . _— .
fecko dg. ALL: z-skare (dle véku a | . mé&feni: p=NS§
592+33 let pohlavi) 3.méfeni: | rok od dg ALL (faze 2. méfeni (-1,63 vs. -0,697): p=0,002
konsolidace) 3 méfeni (-1,20 vs. -0 458): p=0,05
QCT:
Lméfeni: {ALL vs. zdrava kontrolni skupina)
#adné signifikatni rozdily v BMD trabekularni a kortikalni kosti
2 mieni priimérni dfefiova denzita {mg/em3): p<0,001
Orgel, 2016 ALL vitk: 10-21 let | .méfeni: zadatek léchy Lméfeni vs. 2.mifeni (p-hodnoty)
. 5 I . . trabekularni vBMD (mg/em3): p=<0,001
California, USA e 2 méfeni: konee indukéni faze e L
stfedni 2ast tibic a kortikalni plocha tibie (mm2): p=0,004
femuru primérna kortikalni tloust'ka tibie (mm): p=0,001
plocha diefového kanalu (mm2): p=0,004
primérna kortikalni tloustka (mm, tibie): p<0,001
medullary canal arca (mm2. tibie): p=0,004
QcT 2 méfeni .
Kaushik, 2009 ALL . BMD {z-skare): dg ALL vs. ém: p=0,0002
au Inl:;e primérny vik BMDS (mglem?) | méfeni: dg. ALL (z-skore): dg ve bm:p
55430 Z-skore, T- skore 2 méfeni: po bm léiby
4 mifeni
| méfeni: dg ALL 3. méfeni (na konci léébyj: ALL vs. zdrava kohorta
DXA 2 méfeni: tyden 32 BMDuws: p=0,01
den H 2015 .
DD ALL 4-18 let BMDme, BMDis 3 .méfeni: na konei protokolu BMDyre: p<0,01

Nizozemsko

{tiden 109)
4.méfeni: | rok po ukonéeni
léchy
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DXA
Cummings, . . . -
2018 ALL BMD1s I méfenis 30 dni od zahdjent BMD (z-skére) ALL vs. kontrolni zdrava skupina (p=0,001)
z-skore léchy
Kanada
primérny BMDLs pii dg. (-0,6000: n=14 (ostepenic), n=5 (ostcopordza)
ik pii dg ALL DXA primémy BMDLS béhem pokradovaci faze (-0,64): n=47 osteopenie, n=10
Rayar, 2012 ALL <10 let n=107 BMDis i mésic po de ALL osteoporoza
Kanada =10 letn=17 z-skire Promimesic po dg- potivini vztah mezi BMDLsv dohé dg. a béhem pokragovaci faze: p<0,0001
{n=83 SR, n=40 HR) BMD (HR vs. SR pacienti): p=0,03
4 méfeni Lméfeni: ALL pacienti vs. kontrolni zdrava skupina
DXA | méfeni: dg ALL BMDs: p=0,001)
Winkel, 2014a ALL BMDLs 2 méfeni: tyden 32 BMDLS béhem lééby: Sm (-1,10 SDS, p= 0,001, 24m (-1,27 SDS,
Nizozemsko (8D 7—<k.brc] 3.méfeni: po 2 letech {dokonéeni P, 0010, 36m (-0,95 SDS, p=0,001)
. léchy) bihem prvnich $m 1ééby: BMD stabilni (ABMD=-0,001 SDS, p=0,98)
4.méfeni: po 3 letech (Irok od wdriovici faze: signifikatni pokles BMD (ABMD= -0, 166 SDS, p<0,01)
doknéeni lécby) po ukonéeni 1ééby: zlepseni BMD {ABMD= +0,32 SDS, p=0,001)
5 méfeni BMD {dg.ALL): ALL vs. kontrolni zdrava kohorta
DXA | . mé&feni: dg ALL BMDe: bez rozdilu
‘Winkel, 2010 BMD1w. BMDLs 2 méfeni tyden 32 BMDis: p= 0,01
MNizozemsko ALL (8DS pro da.n) N 3.méfeni: 2 roky (dokonéeni BMD {po korckei velikosti kosti): p=0,25
o hlavi) leéhy) BMD {béhem lééby): ALL vs. kontrolni zdrava kohorta
pontavi 4.méfeni | rok po ukonéeni BMDws: p=<0,01
léchy BMDs: neménilo se béhem lééby, po ukonéeni 16&by a | rok od ukonéeni,
Pl 001
4-18.99 let
e STTE intervenéni skupina BI;‘DA . 1 2 ?‘FI:I:IALL
Tc::.s, USA ALL \'s.skupina.s_l z—skél;z 2m¢r:1’:|¢:;gln t.s (konee BMD bez rozdilu mezi skupinami v Zase mezi 1.a 2 méfenim (p=0,61)
obvyklou pédi o
léghy)
BMD (z-skire, mgfem2)
itervenéni skupina {1écba pamidronatem): p= 0,001; p= 0,001
priomérmny vék ph DXA N kontrolni skupina (bez lecby): p=0,243; 0,768
"":502:3 ALL, NHL dg ALL: BMDLS img/cm2) 2 méfent primiérné hodnoty zvyieni BMDLS {mg/cm2/ misic) a BMD z-skore (z-
8,7 let z-skare skore/mésic:
intervenéni vs. kontrolni skupina: p<0,001; p=0,001
Lméfeni (dg.ALL): intervenéni vs. kontrolni skupina
. . . BMDre: {-0,10 SDS vs. -0,18 SDS, p=0,87)
imtervenint Sk“pm"‘l BMDus (-0,42 SDS vs. -0,96 SDS, p=0,22
vs. zdravd l.wmmlm 5 mifeni BMDvE { 1. méfeni vs. 3.méfeni)
. Sl'f“p_ma_ | .méfeni: dg ALL BMDye: {intervenéni sk.: ABMD=-0,75 SDS, p=0,02; kontrolni sk.: ABMD=
primémy vik v 2 méfeni tyden 32
Hartman, 2009 ALL dobé dg ALL DXA

Nizozemsko

kontrolni skupina:
6,3 let

BMDre, BMDLs

3.méfeni: 2 roky (dokondeni
léghy)
4.méfeni | rok po ukonéeni
léchy

-0.96 SDS, p=0,003)
pokles BMDTe: bez rozdile mezi skupinami (p=0,65)
1 rok po ukonéeni 1é€éby: navraceni BMDne: intervenéni sk.(p=0,004),

kontrolni sk.(p=0,002)
navriceni BMDu: bez rozdilu mezi skupinami (p=0,70)
BMDLs: intervenéni vs. kontrolni skupina
p=0,689; p=0,90
BMDis(1 rok po ukenéeni 1ééhy)

intervenéni vs. kontrolni sk. (p=0,54; p=0,30)

ALL, akutni lymfoblasticka leukemie; T-ALL, akutni lymfoblasticka leukemie z prekurzori T-lymfocyti; B-ALL, akutni lymfoblasticka leukemic z prekurzori B-lymfoeyti; ON, osteonckroza;
DXA, duilni rentgenovia absorbometri; QCT, kvantitativni CT denzitometrie; BMD, bone mineral density (kostni mineralni hustota); BMDTE (total body

clotélova kostni mineralni hustota;

BMDFN { femoral neck), kostni minerdini hustota kriku femuru; BMDLS (lumbal spine). kostmi minerdni hustota bederni patefe; vBMD, volumetricka BMD: aBMD (areal), plodna kostni

mineralni hustota; BSI, bone strength index {index kosnti pevnosti); NS, not statistically significant (nestatisticky viznamné)
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