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BBenenue

HacnencrBennsie ¢opMbl TunogochareMu4eckoro paxura MnpeacTaB-
JSIFOT TeTEPOTeHHYI0 IPYHITy 3a001eBaHni, KOTOPBIE XapaKTepU3yIoTCs Ha-
PYIIEHHEM MHHEPATM3alUy KOCTHOW TKaHU W JPYTUMH TOJMOPTaHHBIMU
OCJIO)KHEHUSIMU B Pe3yJibTare MOBBIILICHHOTO BbIBeACHUS (pocdaToB ¢ Mo-
40l M3-3a HapyLIeHUs mpolecca peadcopOLUM B MOYEYHBIX KaHAJIbLAX.
[Tpuuunoit BpoxkaeHHbIX Gopm ['DP sBistores: neeKTsl B reHax, KOTOpble
PEryIUpYIOT KaibLuii-pochopHblii 0OMeH. PaHHSS AMAarHOCTHKU AaHHBIX
3a00NeBaHUl MMEET KpaiiHe Ba)KHOE 3HAYCHHUE B MPEAOTBPALICHUN Pa3BH-
TUS TSHKENBIX OCIOKHEHNH. CX0XKeCTh KIMHUYECKON KapTHHBI Pa3IUYHBIX
(OpM HACIIEICTBEHHOIO PAxXWTa, SIBJSIETCSI OMHOM M3 OCHOBHBIX MPUYUH
MO3HEH TTOCTAaHOBKM BEPHOI'O TMArHO3a, YTO B CBOIO OYepeib OOyClIaBiy-
BaeT HEOOXOIUMOCTD MTOCTOSIHHOTO COBEPILICHCTBOBAHMS 3HAHUH CTICLIHAIIH-
CTOB B 00JIaCTH TMAarHOCTUKH HACJICACTBEHHBIX 3a00ICBAHUH CKeeTa.

OtkpsiTo Gonee 10 reHoB, MyTalMu B KOTOPBHIX IPUBOIAT K PA3BUTHIO
I'®P. X-cuenseHHbI JOMUHAHTHBIN runodocdaTreMUyecKuii paxuT OTHO-
cutTcsl K opdaHHbIM 3a00JI€BaHUSIM, OJHAKO 3TO HauOoJee pacipoCTpaHeH-
Hast popma cpeau apyrux Bapuantos I'OP. J[lannast popma paxura o0ycnos-
JieHa MyTaluusiMH B reHe PHEX v U1 TOCTaHOBKH AMArHo3a o0s3aTeIbHbIM
SIBIISIETCSL TIPOBEJICHUE MOJIEKYJIIPHO-TEHETUUECKUX HCCllenoBaHuil. B He-
KOTOPBIX Cly4asXx reHeThueckas auartoctuka X-I'OP mpeamonmaraer mc-
MOJIb30BaHUE PA3JIMYHBIX METOAMK, YTO TOBOPUT O HEOOXOOMMOCTH BIa-
JICHUs 3HAHUAMH O BO3MOYKHBIX BAapHAHTaX MOJIEKYJIIPHO-TE€HETHUYECKOM
JIMarHOCTHKH CIHENHUaINCTaMH, KOTOpPBbIE YYacTBYIOT B BEICHUHM JaHHOU
rpyIb! MaueHToB. OnpeneneHnue MolIeKyIsIpHO-TEeHETUYECKUX OCHOB BO3-
HUKHOBEHUsI HacleACcTBEHHOro BapuanTa ['®P B neTrckom Bo3pacte mpeno-
CTaBJIAET BO3MOXXHOCTh HE TOJBKO paHHEH AWarHOCTHKU 3a00JeBaHus, HO
Y Ha3HA4YEHMS IATOTeHETUYECKH 000CHOBaHHOTO JieueHus. HeoOxoqumocTh
TeHETUUECKON Bepr(MKaLMK AUArHO3a Y MAIMEHTOB C MOI03PEHUEM Ha Ha-
CJICICTBEHHYIO (POPMY paxuTa 00yCIIOBJICHA U TEM, YTO PE3YNbTaT O3B0
€T MPOBOAUTH METUKO-TEHETHUECKOE KOHCYIBTHPOBAHHE B BOIPOCAX Jaib-
HEHIIEero mIaHUPOBaHMs CEMBH.

Hacrosiiee yueGHO-MeToANYECKOE TOCOOUE MPEAHAZHAYEHO IS OCBO-
eHUsl 00y4aloLUIMMKCS 3TANOB KIMHUYECKOH M J1abopaTOpHO-MHCTPYMEH-
TanbHOM nuarHocTuku X-I'DP, a Takike 03HAKOMJIEHUS C COBPEMEHHBIMU
METOJIaMH JIEYEHUSI JAHHOW TaTOJIOTUH.
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Y4eOHO-METOIMIECKOe MOCOOUE MOATOTORJICHO B COOTBETCTBUH C TPE-
oosanussmu GI'OC BO no crienmansaocTsM 31.08.30 «renerukay, 31.08.06
«aboparopHass renetukay, 31.05.02 «nemuarpus», 31.08.17 «nerckas
suokpuHonorusy, 31.08.53 «dupokpunonorus», 31.08.43. «uedposo-
rus», 31.08.66 «TpaBmaronorust u oproneaus», 31.05.03 «cromaronorus»,
31.08.05 «xknuHU4Yeckas J1abopaTropHasl AMATHOCTUKAY», a TaKKe C YUETOM
npodecCHOHANBHBIX CTaHAAPTOB Bpadell YKa3aHHBIX BBIIIE CIELUaIbHO-
CTel; Hay4dHbIMU CIlelHaIbHOCTAMHU 1.5.7. «reHetuka», 3.3.8. «KIMHHYE-
ckas nabopaTtopHasi quarHoctukay», 3.1.19. «3npokpunonorusy, 14.01.08.
«mepuarpus», 14.01.15. «rpaBmaronorust u opronenus» u 3.1.7. «ctoma-
TOJIOT WS TP TIOATOTOBKE HAYYHO-T1EIarOTHUECKUX KaJIPOB B aCIIUPAHTYPE.

[TocoOue cocTouT U3 BBEACHHMS, 3 pa3liesioB, KOTOPbIE CONepKaT Teope-
THUYECKHE CBEACHHS U ONMCAHUE MPAKTHYECKUX PA0OT € CUTYallMOHHBIMHU
3aJa4aMy, 3aKJIIOUYEHMs, CJIOBapsi TEPMHUHOB, OTBETOB K 3ajadyaM, CITHCKa
pexoMeHayeMoii nuteparypbl. OCHOBHOM 1IEIbI0 HACTOSILETO MOCOOUS SIB-
JSIETCSI COBEPLICHCTBOBAHHE KOMITETEHIIMI B 001acTH MPOQHUIaKTHUECKOM,
JTIMarHOCTHYECKOM, JIeUeOHON 1 peaOUIUTallMOHHON JCATEIbHOCTH Bpava-
reHeTHKa, Bpava-Tenuarpa, Bpada-Hedposora, Bpada-JeTCKOTO SHIIOKPH-
HOJIOTa, Bpaya-OpTolea-TpaBMaroiora, Bpaya — J1a00paTopHOTO TeHETHKa
U crienuanicTa B 00JacTH KIMHUYECKOW J1a00paTOpHOM AMarHOCTUKU MPU
YCTaHOBJICHUH JMarHo3a X-CIEIUICHHBIH TOMHHAHTHBIN runodocharemu-
yecknil paxut. Kpome Toro, anHOe yueOHO-METOAMYECKOe TOCOONE MOKET
OBITh MCTIOJIB30BAHO B TMPAKTUKE Bpayel IPYrHX METUIMHCKUX CIIEIHANb-
HOCTEH, 3aHUMAIOIIUXCA JIHATHOCTHKOM HACIIEACTBEHHBLIX 3a00IeBaHUI
CKeJeTa.



Paznen 1. Otuonarorene3 X-cuenjaieHHOro
AOMHUHAHTHOIO runogocpareMu4ecKOro paxura

X-CUEIUICHHBI ~ TOMHUHAHTHBIA  runodocareMUIecKHid  paxuT
(X-I'dP, OMIM 307800) — 3TO HacaeACTBEHHOE OOMEHHOE 3a00JICBaHuE,
XapakTepu3ylolleecs HEeI0CTaTOYHONH MHMHEepaln3aluedl KOCTHOM TKaHU
B 30HE POCTOBBIX IJIACTUH M JPYTUMH MOJHOPTaHHBIMU OCJIOKHECHHIMHU
BCJIEZICTBUE TMOBBIIICHHOTO BbIBeIeHHU (Gocdopa ¢ MOUOH B pesyibTare
myTauuil B rene PHEX.

3aboneBaemocth X-I'®P onenuBaercs kak 3,9 Ha 100 000 HOBOpOXK-
JICHHBIX, 110 IaHHBIM €BPOTIEHCKIX aBTOPOB, YACTOTA BCTPEIAEMOCTH JaH-
HoOTO 3a00neBanus cocraniser B cpeqaem 1:20 000 [1]. B Poccun okoio
6000 nmanuenTos ¢ X-I' OP.

HecMmoTpsi Ha HE3HAUUTENBbHYIO YacTOTy BCTpeuaeMocTH, X-I ®OP sB-
JISIETCS OHOM M3 HanboJee YacThIX BPOXKICHHBIX (hOpM paxmTa.

Anbmepramuenule Hazéanus 3a001e6aHus; BATAMUH-D-pe3UCTEHTHBIN
paxut, ¢pocdar-auader.

Aunenoszviunoe nazeanue saboneseanus: X-linked hypophosphatemic
rickets (XLHR), X-linked hypophosphatemia (XLH), Vitamin D-resistant
rickets (VDRR).

ORPHA 89936
MKB - 10: E83.3

1.1. Crpykrypa u pynkuus rena PHEX

PasButne X-CIEIJICHHOTO JIOMUHAHTHOTrO rumnodocdaremMuueckoro
paxuTta o0ycioBineHo HapymenueM ¢yHkuun oenka PHEX, kogupyemoro
OHOMMEHHBIM TCHOM.

I'en PHEX (docdar-perynmupyromuii TeH ¢ TOMOJOTHeH K 3HJOMel-
TuaazaM Ha X-xpomocome; Phosphate regulating gene with Homology to
Endopeptidases located on the X chromosome) coctout u3 22 3K30HOB,
Koaupyet Oenok u3 749 aMmHOKKCIOT, obnanatromuii Ha 60—-70% cTpyk-
TYPHBIM ¥ (PYHKIHMOHAJIBHBIM CXOICTBOM C (hepMeHTaMu cemencTBa M 13
METaJUIONENTH/Ia3, K KOTOPBIM OTHOCATCS HEHTpaibHAs SHAONENTHIA3a
(NEP), sunorenun-npespamarone dakropsl 1 u 2 (ECE-1 u ECE-2)
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u Kell- anturen. YkazanHblie O€JIKU SIBISIOTCS MEMOPAHHBIMH TITUKOTIPO-
TEMHaMU, TPUHUMAIOIIUMH y4acTHe B PaCIIENJICHUH MENTUIHBIX TOPMO-
HOB. B cTpykType nentuaa3s BeIISISIOT KOPOTKUN N-KOHIIEBOH (hparMeHT,
ruipooOHBII TpaHCMEMOpaHHBINA JIOMEH U 00JbI0N C-BHEKIICTOUHBIH
JOMEH, B KOTOPOM pacroyiaraeTcsl yd4acTok Oenka ¢ aAByMs Zn-
CBSI3BIBAIOIIMMH MOTHBAMHU M KOHCEPBATUBHBIMH IIMCTCHHOBBIMH OCTAT-
KaMU, UTPAOLINI poJib KaTanuTudeckoro nenrpa. benok PHEX conepxut
10 BBICOKOKOHCEPBAaTUBHBIX OCTATKOB IIMCTEHHA, KOTOPBIE HEOOXOTMMBI
JUIs1 POPMUPOBAHUS CTPYKTYPBI OellKa M €r0 KaTaJTUTHYeCKOW aKTHBHOCTH
(puc.1). dedexrsl rena PHEX B 18, 21 u 22 3k30Hax, BeayIHe K MOTepe
LUCTENHOBBIX OCTATKOB, HAPYIIAIOT BTOPUYHYIO CTPYKTYpY O€llka Uil ero
(YHKIMOHAIBHYIO aKTUBHOCTB U3-32 MOTEPh TUCYAb(PHUIHBIX CBA3eH. DKC-
npeccust reHa PHEX BeipakeHa B ocTeo0acTax, 0J0HTOOacTax, KIETKaxX
SIMYHUKOB, JIETKHX, MapallUTOBUIHBIX Kelie3, MO3ra ¥ MBIIIII, HO OTCYT-
CTBYeT B Moukax [2—4].

S.ﬂll Izl 3 ]4] 5 ]6] 7Ia[ 9 ||o| ulnzlululusllsllvl 18 lmlzolzllzitﬂ
- (R T e TwmEln _ COOH

[ Cytoplasmic domain [l Transmembrane domain  [] Extracellular domain

¥ Conserved cysteine residues = Zinc-binding motif

Pucynox 1. Cxemamuunoe usobpasicenue cmpykmypol eena PHEX™

*Harriet S Tenenhouse (c ucnpasnenusimu)

1.2. IlaTorene3 X-cuenieHHOro TOMUHAHTHOIO
runogochareMu4ecKoro paxura

I'en PHEX xaptupoBan Ha X-xpomocome (Xp22.11). Ilpeamonara-
10T, YTO TNPOAYKT JAHHOTO T'€Ha WMJIM APYroil MPOMEXKYTOUHBIH (haxTop,
KOTOPBII MOKa HE OTKPBIT, IPUHUMAIOT y4yacTue B aerpazauuu ¢pocda-
ToHUHA — (pakTopa pocra ¢pudpobdractoB 23 (OPD23 nnu FGF23). Ilpu
VMHAKTUBAIMH ATOrO TeHa KoHleHTparus OPD23 B kpoBu B OONBIINH-
CTBE CJIy4aeB BO3PACTACT, YTO MPUBOAUT K CHIKCHHIO SKCIIPECCHU I'€HOB
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SLC34A1 n SLC34A3, xonupyromux HaTpuii-pochopHbie KOTpaHCTIOpTe-
pel 2-To THma (coorBeTcTBeHHO, NaPi-2a u NaPi-2¢). Dtu xoTpancnop-
TEpbI PETYIUPYIOT peadcopOirto Gochopa B MPOKCHMATBHBIX MOYCUHBIX
KaHaJIIbI[aX; CHIDKCHHE WX YMCJIa U aKTUBHOCTH BEIIET K MMOTEPE OpraHu3-
MoM ocdaroB. DPD23 Taxke MoJaBiIIET aKTUBHOCTD | 0-THJIPOKCHIIA3HI
(CYP27B1), xoTopast y4yacTByeT B THAPOKCHJIMPOBAaHUM BUTaMHHA D
¢ oOpa3oBaHHEM OHOJIOTHYECKH AaKTUBHOH (OpMBI — KaJbIUTPHONA
(1,25(0OH)2D), xoTopsiii criocobcTByeT abcopOImu GpocharoB B KUIICUHHU-
ke. [log nefictBuem ®PD23 axrtuBupyercs 24-runpokcunasza (CYP24A41),
JaHHBIA (PEPMEHT Y4acTBYeT B MPEBPAIICHUH KaJbIUTPUOIA B HEAKTHB-
Hble MeTabonuThl. Takum 00pazoM, B pesynbTare MyTanuii B rene PHEX
HapymarTcs mpolecchl peadcopOuun GpocdaToB B MOYECUHBIX KaHAIBIAX
u abcopOumu GocharoB B KHUIICUHUKE, YTO B COBOKYITHOCTHU MPHUBOIMT
K TIOBBILIICHHOMY BBIBeIeHHIO (hocopa 13 opranu3Ma u pa3BUTHIO XPOHH-
yeckoit runodocdaremun (puc. 2) [3-6].

reH PHEX
Mmymayus \ W
®P®23f l

1anba-ruapokcunnasa
. . 24-rnppokcunasa T
l HaTpUM-HoCchOpHbIM

KOTpaHcrnopTep KanbLlMTpMOnl

13KCKPELWH cdochopa 1 abcop6uma docdopa

(nomeps gocdopa ¢ mo4oli)

HU3KMI pochop KpoBU

|

PAXUT

Pucynox 2. Ilamoeenes X-cyenieHnozo 0OMUHAHMHOZ0
eunoghochamemuneckozo paxuma



BuyTtpukierounslii ocdar NpUHUMAEST yYacTHE B aKKyMYJSLHH
sHeprun B Bune AT®, sBngercs HeoTbemieMoil dacTeio moiekyn JJHK
u PHK, a taxxke cybcrpatom knHa3 u Qocdaras B KIETKE; BHEKJIETOU-
HBIH (hocdar HEOOXOIUM IS IIOCTPOCHUSI KPUCTAIIOB THAPOKCHAIIATHTA
KOCTHOTO Marpukca. Pe3koe cHiKeHne KoHIeHTpauuu ¢pocdopa B KpOBU
MOKET MPUBOAUTH K OCTPOH MHOIATHH, CEPACYHON NTUCHYHKIHMH, HAPY-
HICHUIO 1ICJIOCTHOCTH MeMOpaH HEHUTPOQUIOB, TPOMOOIIMTOB U SPUTPO-
1uToB. CJeICTBUEM XPOHUYECKON HE0CTAaTOYHOCTH (ocdopa sBIIIeTCS
HapylLIeHue MUHEPAIN3AIH KOCTeH U pa3BUTHE PaxuTa.
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Paznen 2. /Inarnoctuka X-I'®P

2.1. Kiimau4yeckast xapakrepuctuka X-I'®@P

O06b19HO cuMNTOMBI X-I'DP mposBIIsIFOTCS B paHHEM JICTCKOM BO3pac-
te (oT 6 Mecses 1o 1,5 ner).

Ocnogmbvie cumnmomsl 3a00nesanust 6 demckom gospacme (puc.3):

nonuxouedannyeckas ¢popMa yepena 3a C4eT KPaHHOCHHOCTO3a
U runepTpoduu 100HBIX OyrpoB

paxutndeckue aedopmManuu TPyAHOM KIETKH (paXUTHYECKHUE
CUYCTKH»)

3aJiep>KKa POCTa WIIM HU3KHH POCT

00JIb B KOCTSIX U MBIIIAX

ObIcTpast yTOMIISIEMOCTb PH X0Ab0e (PeOCHOK MPOCUTCS Ha PYKH
WJIH TTOCHJIETh )

Mo3Hee Ipope3bIBaHue 3y00B

npobnemsl ¢ 3ybamu (BbllaicHUE, Kapuec, abCLecchl)
nepopmanuu Hor (O-oOpasHasi (nnm BapycHas)) U X-oOpazHast
(unu BanbrycHas))

HapyLICHUE MTOXOIKHU (ITOXO/KA [0 THILY «yTHHOI)

STM30/1bI TOJIOBHOH O0JM 1O IPUYHMHE BHYTPUYEPEITHOM TUIIEPTEH-
3uW Ha (POHE KPaHHMOCHHOCTO3a WM aHOMaJIMU ApHoibaa-Kuapu.

Iposenenus 3abonesanus 6o e3pociom eospacme (puc.3):

00JIb B KOCTSIX, CyCTaBaX W MBIIIIIaX

MBIIIIEYHas CIaboCTh

po0IeMBI ¢ 3y0amu (JacThie adCIIecChl, Kapruec, MapoJoHTO3)
MIEPETIOMBI MEJIKHX KOCTEH (4aCTO BBISBISIOTCS MIPH CITy9aifHO BBI-
MTOJTHEHHOM PEHTTEH-UCCIIEIOBAHNH )

ciabasi pacTsHKUMOCTD CBS30K U CYXOXKHITHNA

HapyIIeHHe XOAbOBI («IIepeBATMBAIOIASICS» W TPUXPAMBIBAIO-
Ias TTOX0/IKa)

HapyIIeHUE TTOIBIYKHOCTH CYCTaBOB (PHTE30IaTHH, apTPO3bI)
CHIDKEHHE CITyXa

HU3KUI pOCT

apTepuaibHas THIePTeH3US
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B3POC/IbIE

Huskuit poct

Aedopmauumnn
HIKHNX KOHEYHOCTEN

Nepenombl (BKNtouan
nepectpoeuHbie)

3ameaneHHbIN U 3yGHbie aGeueccs!

HenponopLUOHanbHbIi
poct

Kapuec
OcTteoaptput

Octeomanauus

BhekocTtHaa
KanburdmKauma, 8 Tom
uncne:

* 3HTE30hUTHI
* aHTesonatus
* CTEHO3 NO3BOHOYHOTO
KaHana

Bonb B KocTax U cyctaax |

Paxutuyeckue
Aedopmaunn ckeneta

TyronoagukHOCTb
cycTasos

KpaHuocuHoctos

Mbiweunas 6onb n
cnaboctb

3ajepKKa MOTOPHOTO
PasBUTUS U HapyLIeHUS
noxoaKn

Manbdpopmauus Kuapu
CHUXeHue cnyxa

HapyweHus noxoaxu

Mo merepw;

Pucynox 3. Cnexmp xnunuueckux nposegnenuti X-I OP*
* Beck-Nielsen SS, et al. Orphanet J Rare Dis. 2019;14:58-82
(c ucnpasneHusaMU,).

2.2. Ilnax oOc/iefoBaHMs NalMeHTa ¢ nogo3peHuem Ha X-I'OP

e Kimuunueckoe o0ciieoBaHuE.
Bo Bpems o0ciieoBaHus MalueHTa HEOOXOUMO 00PATUTh BHUMAHHE

Ha XapaKTEepHbIE KaloObL:
— 3aMe/JICHHe JUHAMHUKH POcTa (Kak MpaBWJIO, MOCJIE MEPBOTO rojaa

JKU3HH);
— nedopmaruu ckenera (nedopMaii HOT, paxUTHYeCKHne «OpacieT-

KH», PAXUTUYCCKUC KUCTKU», ,Z[OJ'II/IXOI_IC(I)aJ'II/IIIGCKaH (1)opMa qepena);

— 3yOHBIE a0CIECCHI;
— OBICTpast yTOMJIIEMOCTH;
— 00Jb B HOTaX TIPH XO/IK0€.
Hawnbomee spxkum mposiBienne X-I'OP sBustores medopmaruu HOT,

KOTOPBIE MOABJIAIOTCA U MMOCTEIICHHO NPOrpeCCUPYIOT ¢ MOMCHTA Havdalla

xXomb0OBI pebenka (puc. 4).
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Al

Hopma BapycHas BanbrycHas LOedopmauusa no
nedopmauus nedopmaums TUNY «ayroLlero
BeTpa»

Pucynox 4. Tunwl depopmayuii HUICHUX KOHEUHOCMEU npu paxume

Hapymenue pocra KOHEYHOCTEH ITPU OTHOCHUTENBHO COXPAHHOM pOCTe
TYJOBUIIA y NAUEHTOB ¢ X-I"PP npuBOAUT K HENPONOPLIMOHAIBHOW HU3-
KOPOCJIOCTH, ITO3TOMY BAXXHBIM 3TAIIOM ITPHU OCMOTPEC ABJIACTCA UBMCPCHUE
pocta peOeHKa CTOS U CHIS.

[Ipu c6ope anamHe3a HEOOXOIMMO YTOUHUTH BO3PACT MOSABIICHUS Iep-
BbIX CUMIITOMOB, a TAaKXXC YTOUHHUTL HAJIWYUC OIU3KUX POACTBCHHUKOB
C AHAJOTUYHBIMHU MPOSBICHUAMHU. YuuThiBasg, uyto X-I'®P 0ob6ycrmosnen
MyTauusiMu B reHe PHEX, KOTOpbII JIOKaJIM30BaH Ha X-XpOMOCOME, TO
B CE€Mbe, TJIe JaHHOE 3a00JIeBaHNe UMEETCs Y OHOTO U3 POIUTENEH, pUCK
yHacnenoBarb X-I'®P moxer cocrasisats ot 50 go 100% (puc.5). Y 20—
30% marueHTOB 3a00JIeBaHNEe O0YCIOBICHO MYTAIMSMU de novo, TO3ITOMY
OTCYTCTBHE CEMENHOTO aHaMHe3a He UckiItouaeT Hanuuue X-I'OP.

oreu, mathb, ore MaTthb,
X-roP 3noposa u, X-ToP
3n0poB

. L Q ] [ 1} K LR * L] ” -

XY XX XY XX Xy XX XY XX
CblH, AoY4b, CbIH, Ao4b, CblH, AoYb. CblH, Aovb,
3nopos x-ToP [EPFISENS X-ToP 3nopos x-rop Wl X-rop 3noposa

Pucynox 5. X-cyennenuviti 0OMUHAHMHbBIL MUn
Hac1e008aHus 3a001e6anUs
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Cumnromaruka X-I'®P BapuabenbHa U MOXKET UMETh Pa3HYIO CTEIICHB
BBIPAKEHHOCTH.

» JlaboparopHoe oOcienoBaHue

[Ipu nmono3pennn Ha X-I'OP crnenyeT BBINOIHATE OLEHKY OCHOBHBIX
napameTpoB KanbLuii-hocGopHOro oOMeHa B KPOBU U MOYE.
B kposu (ananus evinonnsemcs namowax unu uepes 3 uaca nocie eovl):

— kanpui, hochop, KpeaTnHUH, MeIoYHas Gocdarasa, maparropMoH,
25(OH) Butamus D.

Crnenyer MOMHHTB, YTO ypoBeHb (hochopa U 1mienouHoi docdarasbl
B KPOBH UMEIOT BO3PACTHBIC HOPMEI [7].

Tabnuya 1. Hopmanwvholii yposens pocgopa
CbLBOPOMKU KPOBU (MMOAL/T) *

0—<15 nenn 1,80-3,40 1,80-3,40
15 mgueii—<1 rox 1,54-2,72 1,54-2,72
1-<5 ner 1,38-2,19 1,38-2,19
5—<13 ner 1,33-1,92 1,33-1,92
13—<16 ner 1,02-1,79 1,14-1,99
16-<19 ner 0,95-1,62 0,95-1,62

*PedepeHcHbIC HHTEPBAJIBI PEACTABICHBI IPH U3MEPEHUH YPOBHs (ocdopa Ha
anmapare Abbott ARCHITECTc8000

Khosrow Adeli, Victoria Higgins, Karin Trajcevski & Nicole WhiteAl Habeeb
(2017) The Canadian laboratory initiative on pediatric reference intervals: A
CALIPER white paper, Critical Reviews in Clinical Laboratory Sciences, 54:6,
358-413, DOI: 10.1080/10408363.2017.1379945

B moue (015 ananuza neobxooumo coamo pazosyro ympeHuow nopyuo
MOHU 8 0OUH OCHb ¢ OUOXUMUYECKUM AHAAUZOM KPOBU):!

- KanbluH, Gocdop, KpeaTuHHH.
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OO0s13aTeNIbHBIM 3TAllOM JHATHOCTUKH SIBIISICTCSl OLICHKA TYOYJISIpHOM
peabcopOiuu hocdaros, AT STOrO UCHONB3YIOTCS CHIEHUAIbHBIE (GOPMY-
Jiel (puc. 6) [8, 9].

Ty6ynapHas KpeaTuHuH Kposw, docdop mouw,

peabcopbuma = 1 mMmonb/n MMonb/n 100 %
docgaros ®ocdop kposw, X KpeaTuHuH mouw, X N
(TP® unu Mmonb/n Mmonb/n

TRP*)

*TRP- Tubular reabsorption of phosphate

Pucynox 6. @opmyna ons pacuema myoynaproi peabcopoyuu ocghamos

Hopma TP®: 85-95 %
Jns monmcuera MakcuMyMa TyOyssipHOM peabcopOuun  docdaro
K ckopocTH KiyooukoBoit puisrpanun (MTPO/CK®D) ucnonb3yroTes cie-
nyrotue Gpopmyiisl [9]:
» ecau TPD < 0,86 (86%), To MTPO/CKD = TPD x docdop criB.,
MMOJTB/J
» ecmu TPO > 0,86 (86%), o MTPD/CK®D = 0,3 x TPD/ {(1- 0,8 x
TRP)} x pocdop cbIB., MMOIIB/T

Tabnuya 2. Pegheperncrbie 3nauenus maxcumyma myoyiapHou
peabcopbyuu ghocghamos Kk ckopocmu KybouKkosol pursbmpayuu

(MTPD/CK®D)
HOBOPOXKICHHBIC 1,43 -3,43
3 Mecsma 1,48 — 3,30
6 Mecs1eB 1,15-2,6
2 —15 ner 1,15-2,44

ITpu X-I'®P noxaszarenn moueyHo peadcopOuuu docdaros (TPD,
MTP®/CK®D) uskue.
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[Ipu oOcnenopanuu manueHTa ¢ ['OP BaKHO OLIEHUTH CTETICHD Kallb-
unypuu. Kak npasuio, npu X-I'OP 1o Havyana edyeHus runepKaibluypus
OTCYTCTBYET, OAHAKO HAJINYKE U30BITOUHOTO KOJMYECTBA KaJIbIUS B MOYE
MOXET TOBOPUTH 0 Apyroit Gopme ['OP ¢ runepkanpunypuend wim, eciu
y HauueHTa MoATBEPKAeH auarHo3 X-I'®P, u oH nonyyaer Tepanuio me-
TabonuTaMu BUTaMuHa D, TO runepKaibIyprsi MOXKET YKa3bIBaTh HA TIe-
PEAO3UPOBKY NAaHHBIMU IpenaparaMy. (s OLEHKHU 3KCKPELUHU KalbLUs
C MOUYOH y JIET€ paHHETO BO3pacTa MPOBOAMUTCS aHAM3 KaJblUUU-KpeaTH-
HUHOBOTO MHJEKCA, JJIsl 9TOr0 HEOOXOIUMO BBITIONIHUTH aHAIN3 Pa3oBON
yYTpeHHEH MOpLUN MOYM Ha YPOBEHb Kanbling U KpeaTuHuHa [10].

Tabnuya 3. HopmanvHvle 3HAYEHUS KATbYUL-KPEAMUHUHOB020 UHOEKCA
Pazoeotl nopyuu mouu, moav/mons [10]

<12 Mecs1eB <2,2
1-3mer <1,5

3 -5 mer <1,1

5 -7 ner <0,8
>7 et <0,6

VY Gonee crapmuX ManUEeHTOB 3KCKPELHIO KalbLUS ¢ MOYOH Takxke
MOYXHO OLIEHUTH B CyTOYHOH MOPLMH U IJIsl MAIIMEHTOB BCEX BO3PACTHBIX
rpymnn HopMoi cuutaercs Kanblmid <0.1 MMOJB/KT/CYyTKH WU <4 Mr/Kr/
CYTKH.

° HHCTpW@HTaJ’ILHO@ 06CJ'ICI[OBaHI/IC

PeHTreHorpaMMbl 0CTarOTCS «30JI0THIMY CTAHIAPTOM JIJIsl TOYHOH Tra-
THOCTHKH U OIEHKH THKECTH paxuTa. PEeHTreHoIornueckne mpru3HaKky pa-
XHUTa B 30HE POCTOBOH ITACTHHKH (MeTa(u3) OTpakaroT HAPYIIECHHS B CO-
3peBaHUM U arloNTO3€ XPAIla U B MUHEPATH3AINA MaTPUKCa KOCTH.

Jig omieHKH XapakTepa MopakKeHNsT KOCTHOM TKaHW U CTETIEHHU WX BbI-
PaXEHHOCTH HEOOXOAMMO BBIITOIHUTH PEHTTEHOTpadnio JUIMHHBIX TPYO-
YaThIX KocTel (JTydeBOHM M JIOKTEBOM KOCTeH, Oe/lpeHHbIe KOCTH W KOCTH
TOJICHEH).
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Jlnis aHanu3a BBIPAKEHHOCTH PaXUTHYECCKUX M3MEHEHUH PEKOMEH]TY-
eTCs UCTIOJIb30BaTh OATBHYIO CHCTEMY C MOJCYETOM MHIEKCA «TSHKECTID
paxura (Rickets Severity Scale, RSS), koropas Obia paspadborana Thacher
TD. B 2000 roxy u B 2019 rony Obuta mopadorana [11]. Rickets Severity
Scale — 310 10-0amnpHas mkana, rae 10 npencTaBaseT caMmyro KpaiHIO0
CTeTeHb TSDKECTH paxuTa, a 0 — OTCYTCTBHE PEHTT€HOJIOTMYECKHX H3Me-
HEHUU, XapaKTEepHBIX JUI paxuTa. JJaHHBIM MHAEKC MOXKHO MCIIOIb30BaTh
1St OlleHKH 3(PQEeKTUBHOCTH MPOBOANMON TEpanuu, MPH MPaBUILHO TO-
noOpanHoii Teparnuu RSS Oynet cHmkatbest. M3BecTHO, uTo 3HaYeHus RSS
KOPPEJIMPYIOT CO 3HAYCHUSIMH LIeTO4HON (ocdaTaszsl, KOTopast sSBISETCS
OMOXMMUYECKHM TI0Ka3aTeIeM PaXUTHUECKONH aKTUBHOCTH.

Jns onenkn RSS HeoOxomumo BBIOpaTh OJHY CaMylO MOpPa)KEHHYIO
BEPXHIOI0 KOHEYHOCTD U OJHY HIKHIOI KOHEYHOCTh. KaKIyI0 KOCTh BBI-
OpaHHOI KOHEYHOCTH OLICHUBAETCS OTICIBHO.

Anroputm npoBezaeHust oueHku (Bepeust 2019 1):

1) KocTu BepXHUX KOHEUHOCTEH (JIOKTEBas M JTydeBasi KOCTH )

HOpMaJIbHAs1 30HA pOCTOBOﬁ [JIACTUHKH 0e3 PAXUTHICCKUX

0 6amn N
U3MEHEHUN

0,5 6anmna | mpo3pauHbli Kpail MeTaduza 6e3 moTepToCTel M HEpOBHOCTEH

pacimpeHye IIaCTHHKH POCTa, HEPOBHOCTh MeTa(u3apHOro

1 6ann N
Kpasi, 0e3 OOKaIOBHIHBIX BIABICHUN
15 6appa | TACTHUIHAS BOTHYTOCTD MeTadu3a WK HeMOIHOE CTUPaHHUe Kpas
’ MeTaduza
2 Gamma MeTa(u3bl IMEIOT OOKAIOBHIHBIC BIABICHUS H CTEPTOCTH KpaeB

Maxcumanvro : 2 kocmu no 2 6anna = 4 6aiia

2) Koctu HIKHUX KOHEYHOCTEH (OepeHHbIe KOCTH U 00IbIIeOepITo-
BBIC KOCTH, PEHTTCHOTpa(Us BBIMOTHICTCS B MIPSIMOU MPOCKIIHN).

Jlnis nozicyera 6ayuioB HEOOXOAUMO BBITIOIHUTB OIICHKY PAXUTHUECKUX
M3MeHEeHHH MeTadu30B (010K A), a 3aTeM OIICHUTH 00bEM MTOPAKEHUS PO-
CTOBOM TUTACTHHKY HITH MBITIEITKOB (010K B).
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1 Gamn | yacTHYHOE MPOCBETIICHUE/ TIIA/IKNI Kpail BUIMMOTO MeTadusa

A | 2 0anna | yacTUYHOE MPOCBETIEHUE, IIAAKUHN Kpait, MeTadhu3 He BUICH

MIOJTHOE TPOCBETIICHHUE, AMH(U3 ITUPOKO OTAATICH OT

3 Ganna
JIMCTATBHOTO MeTadu3a

Ymnooicaem nonyuennvie bannvl 0ist Kaxcoou Kocmu

(6edpennas kocmo u OoNLULEDEPYOBASL KOCMb) HA KO Puyuenm
UBMEHEHUsL POCTOBOL NAACUHbBL WU MbIUETKO8, 3amem CKAA0bleaem
nokazamenu

b 0,5 | <1 mblmenok wim nopaxeHue He BCEil pocToBas INIAaCTHHKA

1 2 MBILIEJNIKA WM MOPAKEHUE BCEH POCTOBOM MIACTUHKHU

Maxcumanvno: 2 kocmu no 3 6ania = 6 6anios

o ¢ 0. o,
KOMNeHHbIW J\ W Ad & e
cycTae S i P
-~ / -~ /
]
- ]
0 6ann 1 6ann 2 6anna 3 6anna

Hwuxe mpuBeneHsl mpuMepsl nojcuera nHaekca RSS y manneHTOB
¢ X-I'®OP (puc. 7, puc. 8).

OO0s3aTeIbHBIM JTAIOM JTUATHOCTHKH SIBIISICTCS TPOBEACHHUE YIBTPa-
3BYKOBOTO HCCIICIOBAHHMS MTOYCK HA MPEAMET HaJIMUMs IPU3HAKOB HEpo-
KaJIbIMHO3a. OTIIOKEeHHe Coslel KaabLusl MOXKET HaOII0AaThesl KaK B KOp-
KOBOM CJIO€ TIOYKH, TaK U B METYJIIIpHOM. K ynbTpa3ByKOBBIM NMpU3HAKaM
MEIy/UIIPHOTO He(hpOKaIbIIMHO3a OTHOCATCSA: 000M0K MOBBIIIEHHOH 3XO0-
TEeHHOCTH BOKpYT mupamuiok (1 crajgus); CUMOTOM «OeNbIX MUpaMHI»,
TOTaJbHAas TUIIEPIXOT€HHOCTh MUPAMUJIOK (2 cTaaus); TOTalbHas THIIep?-
XOT€HHOCTb MMMPAMUJIOK B COUETAaHUH C aKyCTHYECKON TeHbIo (3 cTaaus).
[12].
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Pucynok 7. Penmeenoepamma mpyouamoix kocmeti nayuenma ¢ X-1' @P

A — peHTreHorpamMMa KOCTeH MpeAruiednii, OempIMi CTpEeIKaMu MOKa3aHbl 1opa-
YKEHHBIE 30HBI METa(U30B, BBIPAKEHHOCTh PAXUTUYECKUX N3MEHEHHH COCTaBIISIET
4 6ayna; B — penTreHorpamMma OepeHHBIX KOCTEH M KOCTEeW ToJieHeH, OenpiMu
CTpEJIKAMH yKa3aHbl TIOPa)KEHHBIE 30HBI METa(hM30B, BHIPAXKEHHOCTh PAXHUTHYE-
CKUX M3MeHeHu 6 6ammoB. O6uwmii maaexke RSS = 10 6amos.

A B

Pucynox 8. Penmeenoepamma mpyouameix kocmetl nayuenma ¢ X-I ©P

A — peHTreHorpaMma KocTell mpeariednii, 6eapIMu CTpeIKaMy IOKa3aHbl opa-
JKCHHBIC 30HbI MeTa(bI/l?;OB, BBIPAKCHHOCTD PaAXUTUUCCKUX W3MEHEHHUM COCTaBJISIET
1,5 6amna; B — peHtreHorpaMMa OeIpEHHBIX KOCTCH M KOCTCH TojIeHEH, OenbIMu
CTPCIIKaMM YKa3aHbl MOPAKCHHBIC 30HbI MeTa(bI/ISOB, BBIPpAKCHHOCTD PaxXUTHYC-
ckux n3menenuit 1 6amn. O6mmit nagexc RSS = 2,5 6amnos.
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Ocob6ennoctrio X-I'OP sBisieTcs mopaxkenue 3y0oB B BHJie POPMUPO-
BaHMS JICHTAJbHBIX a0cueccoB. [JlaHHBI CUMIITOM OTCYTCTBYET MPH JAPY-
rux popmax ['DP. [IpuunHoii abcueccoB siBisieTCs Ooiee MUPOKUH, YeM
OOBIYHO, KaHaJl MYJIbIIbI, TAPOAOHTO3 H CIIA0OMUHEPATN30BaHHAS dMAlb,
YTO TIPUBOJUT K MPOHUKHOBEHUIO UH(EKIUH B ITOJIOCTh 3y0a U (hOPMHUPO-
BaHMIO ouara BocrnaneHus. JlanHas 0coOEHHOCTh CBOHCTBEHHA MAIUCHTaM
cTapiue 3 JeT, Mo3ToMy TpeOyeTcsl TIIATEIbHO MPOBOAUTH OCMOTP MOJIO-
CTH pTa NauuenTa ¢ nogo3pennem Ha X-I' OP, kak npaBuio, aj1st puKcanum
abcIeccoB MPOBOAUTCS KOHYCHO-JIMIIEBAs KOMITBIOTEpHast ToMorpadus
BEepXHEH u HUxKHEH uemtoctu [13, 14].

[Manmentam ¢ X-I'®P pexomeHmyeTcsi BBITOIHUTH 0OCIeOBaHUE Ha
MpeaMeT HaJIM4usl KpaHHOCHHOCTO3a, KaK CIIEACTBUE MPEKIEBPEMEHHOIO
CpalleHHsI TEeMEHHBIX U JIOOHBIX KocTel. KpaHnoCHHOCTO3 ciemyer mojo-
3peBath y JeTell B BO3pacTe J10 5 JIeT, y KOTOPBIX HEA0CTAaTOUHOE yBeJInuyde-
HHE OKPY)KHOCTH TOJIOBBI, aHOMaJIbHasi (hopMa ToI0BbI (Honuxouedanms)
WJIM HEBPOJIOTUYECKNE CUMIITOMBI, BKJIIOYas TOJOBHYIO OOJIb M PBOTY Ha
(hoHe MOBBIILICHHUS BHYTPUUEPEITHOTO AaBJIeHue. [ TnarHoCcTUKU MpoBo-
ouTcst peHTrenorpadus yepena. Hanbonee onTUManbHBIM METOJOM JHa-
THOCTUKU siBIsieTcst MPT rojioBHOro M COMHHOTO MO3ra, [0 pe3yjibraram
KOTOPOTO BO3MOYKHO OINPEENIUTh PEHTI€HOIOTHYECKUE PU3HAKH KpaHU-
OCHHOCTO3a, aHomanuu ApHoipaa-Kuapu 1 u cupunromuenuu (puc. 9)
[15].

Pucynox 9. Penmeenonocuveckue CHUMKU KPAHUOCUHOCTNO3A
u anomanuu Apnorvoa Kuapu 1 y nayuenma ¢ X-I'@P

A — peHTreHorpamma B OOKOBOH MPOEKINH, Ha KOTOPOH OIPEAEIeTCs T0IHXO0-
nedannueckas Gpopma uepena M IajbleBble BAABICHHUS HA BHYTPEHHEH MTOBEPX-
HOCTH KOCTeH 4epena (TpU3HAK BHyTpHUepenHoH runeprensun); b — cpeaneca-
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rurtanbHoe MPT u300paskeHne rojioBbl MallMeHTa, OKa3bIBAIOIee Kay/lalbHOe
OIyILIIEHNEe MUHJAJIMH MO3KEeUKa 4epe3 OOJIbIIoe 3aThIOYHOE OTBEPCTHE (Mallb-
¢dopmanus Apuosnbra-Kuapu 1) (beras cmpenxa).

2.3. Mosieky/asipHO-TeHeTHYeCKAasl TMATHOCTUKA

s ycTaHOBJIEHUsSI NMPUYMHBI 3a00J€BaHUs 3aKJIIOUNTEIBHBIM 3Ta-
[IOM JHMarHOCTUKU SIBJISICTCSI NPOBEIEHHE MOJIEKYISIPHO-TEHETHYECKOTO
uccaenoBanusi. B rene PHEX OTCYTCTBYIOT «TOpSUYUE€ TOUKHUY, MOITOMY
TpelyeTcsl aHaIM3UPOBaTh HYKJICOTHIHYIO MOCIEAOBATEIIEHOCTD BCEX 22
9K30HOB U COOTBETCTBYIOIINX 3K30H-MHTPOHHBIX CTHIKOB. VccienoBanue
MOXeET OBITh IPOBEJCHO C UCIIOJIb30BAHNEM CEKBEHHpOBaHUs 110 CaHTepy
WJIH TApTeTHOTO BBICOKOITPOM3BOIMUTENbHOTO cekBeHupoBanus (BIIC) [16,
17]. IlpenmyniecTBOM MOCIENHETO SIBISETCS BO3MOKHOCTH BKIFOUEHUS
B aHAJIU3 IOMUMO reHa PHEX v TpyTUX TE€HOB, aCCOIMUPOBAHHBIX C Ooiiee
PEeIKIMH MOHOT€HHBIMH (popMaMu THITOGochaTreMUIecKoro paxura (Taom.
4). Cnenyer MOMHHTB, 94TO Tipu cexBeHUpoBannu 1o Canrepy u BIIC He
MOTYT OBITh AETEKTHPOBAHBI I€TEPO3UTOTHBIC ACICUUH U AYIUIMKALWH,
MPOTSHKEHHOCTh KOTOPBIX IPEBBILIACT TapreTHbIE O00JAaCTH. YUHUTHIBAs
JaHHBIA (DaKT, IPU OTCYTCTBUM BBISIBICHHBIX M3MECHEHHH y MAIL[EHTOB
KEHCKOTO TI0J1a TTI0Ka3aHo MpoBeIcHNE aHanu3a rea PHEX ¢ ucnonb3oBa-
HUEM MYJIBTUIUIEKCHOW aMIUTH(UKAIUS TUTHPOBaHHBIX 30H10B (MLPA —
Multiplex Ligation-dependent Probe Amplification) niam XpoMoCOMHOTO
MUKpoMaTpu4HOTo aHanm3a (XMA) sx3oHHOTO ypoBHS. [Ipn mono3pennn
Ha DIyOOKHE MHTPOHHBIE MYTAallMd MOXKET OBbITh MCIIOJIB30BAHO MOJHOIE-
HOMHO€ cekBeHupoBanue. K peakum npuunnam X-I'OP oTHOCATCS ocT-
3UTOTHBIE MyTauuu B reHe PHEX, KOTOpble MOTYT OBbITh AETEKTHPOBAHbI
¢ momorsio BIIC ¢ 6ombmioit iryounoi mokpertust [17, 18].

K nacrosmemy Bpemenu y nanueHToB ¢ X-I'®P ommcano 6omee 588
Pa3IMYHBIX MTATOT€HHBIX BapHAHTOB B TeHe PHEX (http://www.hgmd.cf.ac.
uk/), KOTOpBIe pactpeieneHsl Mo Beel mmHe reHa (puc.10) [6, 18-28].

IIpu BbISIBICHUN paHee HEOMCAHHBIX BAPUAHTOB IPOU3BOANUTCS OLICH-
Ka UX NaTOr€HHOCTH C MUCMOIb30BaHUEM CTaHAAPTHBIX MOAX00B [29, 30].
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2.4. TudpepenuuaibHast TMATHOCTHKA

N3BecTHO, 4TO CyIIEeCTBYET HECKOIBKO MOHOTEHHBIX opM ['DP, 00y-
CJIOBJICHHBIC Ie(PeKTaMU B Pa3IMYHBIX T€HAX, U Ha CETOHSIIIHUN IeHb OT-
KkpbiTO 14 renoB-kanauaaroB [31]. Hacnencrennsie popmbr ['OP otimnya-
FOTCSL MKy COOOW THUITOM HaclienoBaHus (Tabn.4) U JOMOITHUTELHBIMA
(heHOTUITYECKUMH U OMOXMMHYECKUMU TIapamMeTpamMu. BaskHo 3HaTh, 4TO
JUTSL TIPOBEJICHUS TeHeTHYecKoi nuarHoctuku ['®P npakrtudecku Bo Bcex
cinyvasx JHK namnuenTa BeIIesioT U3 JEHKOLIMTOB, 32 UCKIIIOUEHUEM T1a-
[UEHTOB C KO)KHO-CKEJICTHBIM CHHAPOMOM C TurodochareMueii u ¢ CHH-
npomoM MakKerona-Onbpatita-bpaiinesa (MOB), nanHbie CHHIPOMBI 00-
YCIJIOBJIIGHBI COMaTHYECKHMMU MYTAallMsIMU B TeHaX-KaHIIUAATaX, MOITOMY
MOMCK MYTAaIlMH MPH MOJ03PEHUH Ha 3TH 3a00JIEBaHUS CIIEIYET IPOBOJANUTH
B Marepualie TOpaXEHHBIX TKaHed. [Ipu KOKHO-CKEJIETHOM CHHApPOME
aHanu3 Ha Hanuuue mytauuid B reHax HRAS, KRAS, NRAS Boinonusercs
nocine Beinenenuss JAHK u3 neByca unu xoctu [32], B ciayyae reHeTuye-
ckoii Bepuukanuu MOB marepuanoM sl UCCIIEOBaHUS MOXET OBITh
TaK)Ke HEBYC WJIM KOCTh, HO U TKaHb JIPYTHX TMOPAKEHHBIX OPTraHOB IPH
WX yIaJleHu! (HampuMep: HUTOBU/IHAS KeJle3a, Ha[IOYeYHHKH, TOHA/IbI).

Tabnuya 4. Monozenuvie ghopmol eunoghocghamemuneckozo paxuma

I'en Tun HazBanmue 3a60/1eBanus OMIM

HACJIeI0BAHUS

PHEX X—cuermeHH},in X-CIeIeHHbIN JJOMUHAHTHEIN 307800
JIOMUHAHTHBIN I'oP

CLONs | XrCuemIeHHbIE |y JlenTa | 300009
peLeCCHBHBIN

FGF23 AyTOCOMHO- . ['®P ayToCOMHO-TOMUHAHTHBINA 193100
JIOMUHAHTHBII

FGFRI Ayrocommo- . Octeontodonuueckas auciuiasus | 166250
JOMHWHAHTHBIN

pympl | Ayrocomro-. ['®P ayTocomHo-peneccusrbii 1 | 241520
peLeCCHBHBIN

ENpp] | AyrocomHo-. ' ®P ayTocoMHO-pereccuBHbIii 2 | 613312
peLecCHBHBIN
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SLC34A] AyTOCOMHO- § l'unodocaremuyecknit 612286
JIOMHUHAHTHBIN HedponuTHasz/ocreonopos 1
SLC34A43 AyTOCOMHO_u I'®P ¢ runepkanpuuypueit 241530
pelecCUBHBIN
SLC943RI AyTOCOMHO- } lunodocaremmuyecknit 612287
JIOMUHAHTHBIN HepoIUTHA3/0CTEONIOpO3 2
SLC2A42 AyTocoMHo- . Cunnpom dankoHu-bukkens 227810
PpeleCCUBHBIM
FAM20C | AYrocoMHo-. Cunzipom Peiina 259775
peLecCUBHBIN
KoxHO-CKeneTHBIN CHHAPOM
¢ runodocharemueii/
HRAS, HE HacleAyeTcs, | NuaepMabHBIA HEBYC-CHHAPOM
KRAS, T.K. MyTaIll# ¢ runodochaTeMrUIEeCKIM 163200
NRAS COMAaTHUYECKHe paxutom/CHHIPOM
[IuMMenbIeHHUHT -
Oeiiepuireitna-Mumca
HE HacJeayercs, i .
GNAS LK. MyTAIHE CI/IHE[}JOM MaxKsrona-OnOpaiita 174800
Bpaiinesa
COMaTH4YeCKHe
l'unogocdaremust gBisieTcss OMHUM K3 OMOXMMHYECKHX MapKepOB

JIPYTUX HACJICACTBEHHBIX (popMa paxuta, TudhepeHIuaibHas THarHoCTH-
Ka KOTOpBIX MpuBeneHa B Tabmuie 5. Kak u3BecTHO, npu Bcex dopmax
BPOXKJCHHOTO PaxXUTa UMCIOTCSI paXUTHUECKHUE NeopMariu cKeaeTa, Mbl-
[IeYHasl TUIIOTOHUS, MATONOTHs 3y0O0B, OMHAKO ATH (POPMBI OTIHYAIOTCS
OMOXMMHUYCCKUMH TIapaMeTPaMu U HEKOTOPBIMU (PEHOTHITMYSCKUMHU OCO-
OenHoctsamu [33, 34].
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Taonuya 5. {uppepenyuanvuas ouacnocmuxa
HACIeOCMBEHHbIX (POpM paxuma

Buramun- Buramun-
[Tapamerp | D-3aBucumsbiii | D-3aBucHMBIN Hacnencreennsiii ['OP
paxut 1A tuna| paxut 2A Tuna
PHEX, CLCN5S, FGF23
Lot FGFRI, DMP1, ENPPI
e | cvpazsi VDR SLC34A1, SLC34A43
ane SLC9A3RI, SLC242
FAM20C,HRAS, KRAS, NRAS
buoxu- 1Ca, | 1Ca, |
mudeckue | pocdop, 11 docdop, 11 N Ca, | docdop, T LD,
Mmapkeps! | 1D, 11 [OTT, | LD, 11 IITT, N/TIITT, N/ 25(0OH)D,
KpPOBH 11,25(0H),D, | 11,25(0H),D,
buoxu-
MUYECKHE 1Ca, 1Ca, N/1 Ca,
MapKepbl | TP® | TP® |TP®
MOYH
CYZIOpOTH,
Cynoporu BRIpAXCIHai onuxorneanys, MbIIIeIHas
Ocoben- yropord, MBIIICUHAsI A ! ’
BBIpKEHHAS cnabocTh, nedopManuy HOT
HOCTHU THIIOTOHHS,
MBIIICYHAS C MOMEHTA Havajia XoIb0Bbl,
(dhenorura B HEKOTOPBIX
THITIOTOHHS BO3MO)KHBI 3yOHBIE a0CIIeCCHI
CITydasx
anomnenus
Bricokue 10351
AKTHBHBIX
MEeTabOIUTOB
Anbhakainb- uTamina D [Ipenapatsl pocdopa +
U0 + npernapaTbl aKTUBHBIX (hopM
Jleuenue (anbdakanb-
npenaparsl suramuHa D; npu X-I'OP -
U0 UK
KaJbIUs Oypocymab

KaJbLIH-TPUON)
+ npenaparsbl
KaJIbLHsI
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Takke cieqyeT MOMHUTB, 4YTO TUodochareMust MOKET OBITh OCIIOXK-
HEHHEM OCHOBHOTO 3a00JICBaHMUS WIIM COCTOSIHUS, HAITPUMED: TIPH TIEPBUY-
HOM THIIepIIapaTHpeo3e, CHHAPOME MalibabcopOLMHU WK OBITH COCTaBIISI-
IOUIMM KOMITOHEHTOM cuHapoma Dankonu. Tsokenas runodocdaremus
¢ MaHHU(]ecTanue Bo B3pOCIOM BO3pacTe B Ps€ CIydaeB sIBISETCS IPO-
SIBIIGHUEM OITYXOJIb-UHIYIIMPOBAHHOM ocTeomanduuu [35].

Hwxe npusenena tadbnuua nuddepeHnnanrbHOH AUarHOCTUKU THITO-
¢docharemun mpu paznUUHBIX 3a00JNEBaHHUAX HAa OCHOBaHUH Jlaboparop-
HBIX MMapameTpoB (Tabi.6).

Takum 00Opazom, aisi TOcTaHOBKU Auarno3a X-I'OP crnenyer u3y4yuth
aHaMHe3 NAlMeHTa, IPOBECTHU JJAOOPaTOPHOE U HHCTPYMEHTAIIbHOE 00cIie-
JOBaHHE W O0S3aTENBbHO BBINIOIHUTH MOJIEKYJISPHO-TEHETHYECKYIO JHa-
THOCTHUKY (puc.11).

Knunuka paxuta
wnodocdatemus, LD cui.t, runepdocdarypus
PeHTreHonorn4yeckue npusHakm paxuta
B03MOXHO, CEMENHLIN aHaMHEe3 OTAroLEH

[OuarHos: ['MnodocdaremMmnyieckuin paxmt

MonekynsipHo-reHeTU4HecKniAi aHanua:
o6HapyxeHa myTauusi B reHe PHEX

[narHo3 3aknunUTenbHbIN: X-CLENNEHHbIN
OOMUHaHTHLIN runodpocdateMuyeckmnin paxut (E83.3)

Pucynox 11. Aneopumm nocmanoexu ouacnoza X-I' @P

* Florenzano et al. Approach to patients with hypophosphataemia. Lancet Diabetes
Endocrinol. 2020;8:163—174 (c u3ameHeHus I M1)

OPD23 — dakrop pocra Gpudpodnacto 23; 'OP — runodocdaremuyeckuii pa-
xut; OMO — omyxonb-uHIynHpoBaHHasg octeoMananus; Ca — kanpuuit; [ITI— ma-
parropmon; TP® — TyOynspuas peadbcop6ims docdaros; CKD — ckopocts Kity-
00uKOBOH (prIBTpaLIU.
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Ilpakmuueckan pavoma 1

Omnpenesienne NAAEHTOB ¢ ANATHOCTHYECCKHMMH KPUTEPHAMH
X-CHenjeHHOoro JOMUHAHTHOIO runogocpareMU4ecKoro paxura
JUUIS1 HAIIPABJICHHS HA MOJIEKYJISPHO-TeHeTHYeCKOe TeCTHPOBaHUeE.

BribepuTe manueHToB, KOTOPHIM PEKOMEH/IOBAHO MPOBEACHUE MOJIe-
KYJIIPHO-T€HETUYECKOrO UCCIIEOBAHNs MyTaluil B reHe PHEX, ucxons us
MIPUBEICHHBIX HUXKE JaHHBIX:

1. Manpuuk, 7 net. ITocae Havama caMOCTOSTENBHOM XOALOEI ITOCTE-
neHHo cgopmupoBaiack O-obpasHas gedopManus HOT, MO MOBOLY KO-
TOPOH JIBaKAbl oneprupoBaH. B Hacrosiiee Bpemst y peOeHKa oTMedyaeTcs
HU3KHUM pocT (HMXKe 3-TIEpLEHTHIIS), UMEIOTCSI paXUTHYECKHE «UETKH» U
«Opacnetku», noiauxonedanunueckas Gopma dyepena. [Ipu oOcnenoBannmn
y peOeHKa B KpOBH OTMEYAeTCsl CHIDKEHHE YPOBHS docdopa, ymepeHHOe
MOBBIILICHUE MIEIOYHOHN (ocdara3pl U MaparropMoHa, B MOYE CHHYKEHBI
nokasarenu TyOynsipHoi peabcopbunu pocdatos. [To naHHBEIM peHTIeHO-
rpaduu KOCTEH NpeaIuIeunii 1 KOCTeH HIKHUX KOHEYHOCTEH B 30HAX Me-
TaU30B ONpPEACISIOTCs OOKanoBUAHbIC BaaBieHus. CeMeiHbll aHaMHe3
OTATOILIEH TI0 MaTepUHCKOM JMHUHU (Y MaTepH U y Aeja 10 MaTepUHCKON
JIMHUY ¢ paHHero Bo3pacta O-o0pasHas nedopMarust HOr).

2. Kenmuna, 25 netr. Habnrogaercst mo noBogy NepBUYHOTO TUIIEpIa-
parupeosa, B 20 JieT onepupoBaHa — ylaJeHO YeThIpe THIIEepIIa3upOBaH-
HBIX NApaLUTOBUIHBIX JKene3bl. B HacTosiee BpeMst oIydaeT Teparnio
mpernaparaMu KanbLus U anbgaxansiunoiom. [Ipu obcnenoBanuu B Kpo-
BH YpPOBEHb KalblIUd HE3HAUUTENBHO CHIKEH, OCTAJIbHBIE IOKa3aTelH
B HopMme. CeMeliHbIi aHaMHe3 OTATOIIEH: OTEll ONEPUPOBAH IO MOBOIY
HMHCYJIMHOMBI.

3. XKenuuna, 26 netr. OOparmiiach B ClieUaIM3UPOBAHHBI MEAMKO-
TEHETHYECKUH LICHTP B CBSA3U C HU3KUM POCTOM, Ae(POpMALUSIMU HOT C I1e-
JbI0 TEHETUYECKOTO KOHCYJIBTHPOBAaHUsS Mepe] IUIaHUpyeMoil OepemeH-
HOCTBIO. M3BecTHO, uTO nedopmanuu HOT C(HOPMHUPOBAIHCH C PAHHETO
BO3pacTa, 10 MOBO/Y YET0 HEOJHOKPATHO MTPOBOIMINCE OPTONEANUECKHE
onepauun. [Ipu oOcnenoBanuu B JeTCKOM Bo3pacTe ObLIO BBISIBICHO CHU-
XKeHue ypoBHs (ocdopa B KPOBH U MOBBIIICHUE LIET04HON (ocdaTasbl.
JleBylika JIMTENBHO MOJy4asla BBICOKHE 103bI BUTaMuHa D. B cBsa3m
C TeM, YTO aHAJIOTUYHBIC Jle()OpMalK HOT' M HU3KUI pOCT ObUI y ee Ma-
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TepH, AEBYIIKE TIEPBOHAYAILHO OBbLI YCTAaHOBIIEH AMArHo3 MeTadusapHas
XOHIPOAMCIIIA3USI.

4. Manpuuk, 2 netr. OOparuicst BMECTE C 3aKOHHBIM MPEJICTABUTEIIEM
(MaMoli) B CBSI3M C HEBYyCaMU, PacojIOKEHHBIMHU 1O JTMHUAM brnamiko, pa-
XUTUYECKUMHU JieopManusiMu ckeneta. CeMeifHbIi aHaMHe3 He OTSITOIICH.
HeBycpl y peOeHKa OTMEUAIOTCS ¢ pOXKIICHHS, paXuTHYeCKue Aedopmannn
IPYIHOH KJIETKH, PyK M HOT chopMHUpOBaIIUCH mociie 1 rona. B HacTosiiee
BpeMsl IpU 00CIIeIOBaHUKM OTMEUAETCsl 3HAYMTEIBHOE CHIDKCHHE YPOBHS
¢docdopa B KpoBH, TIOBBILICHUE LIETOYHON (hocdarazpl, mapaTropMoHa.
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Pa3nea 3. HaOGuaronenue u jiedeHne nmanueHToOB
¢ X-CleMmJIeHHBIM JOMUHAHTHBIM
runogocpareMu4eCKUM PaXUuTOM

3.1. KoncepBaTuBHOeE JIeUeHHE

Jleuenne X-I"OP BO3MOXKHO TTPOBOAUTH O OAHON U3 cxeM [ 13, 14].

* Cxema 1: Ha3HaueHue npenapaTtoB GocopHoro Oydepa B codyera-
HUM C aKTUBHBIMU (popMamu BuTamuHa D.

B cocras npenaparos gochopHoro Oydepa BxonsaT dpocdarHble conu
KaJus 1 HaTpusl (Kanuid uruapodocdar, Harpus Gocdar IByXOCHOBHBIH).
Jannble mpenaparbl Ha3HAYAIOTCSI B MEPUOJ aKTHMBHOIO POCTa peOCHKa
(mo 14-16 net). Pexomennyemas no3a npenaparos (ocgopa cocTaBiseT
20-50 mr/kr/cyTku B pacdere mo sjaeMeHTapHoMYy ¢ochopy, MaKCHMab-
Has no3a — 80 mr/kr/cytku. Cienyet uzberarb JJIMTEIBHOTO IPUMEHECHUS
BbICOKUX 7103. CyTOUHYIO 103y HEOOXOJMMO pacrupenesinTb Ha 4—6 mpu-
€MOB B CBSI3H € T€M, UTO IIpenapar ObICTPO BBIBOJUTCS U3 opranusma. /1oy
KOPPEKTHPYIOT IO BBIPAKCHHOCTH PaXUTHYECKHX H3MEHEHHUH KOCTHON
TKaHH (110 AaHHBIM Rg TpyOuaThIx KOCTEH), aKTUBHOCTH ILEIOYHOM (oc-
(arazpl B KPOBU W HAIMYMIO MM OTCYTCTBUIO HE(PPOKaIbIMHO3a. YPO-
BeHb pocopa B KpOBU Ha JAHHOW CXEMe JICUCHHsI He SIBIISICTCS MTOKazaTe-
aeM 3P PEeKTUBHOCTH, IOITOMY €TO HE UCTIONB3YIOT IS KOPPEKLMH JO3BL.

K axktuBHbIM MeTaOoiuram BuTamuHa D oTHOcATCS aybakaiblu-
0T WM KajnbUuTpuod. Pekomennyemast noza anbgaxansiunona 0,75—
2 mkr/nenb (30-50 ur/kr/nens) win kanpuurpuona 0,5-1 Mxr/nens (20—
25 Hr/kr/neHs). Anb(akanbiuaon U KaJIbIUTPHOI HE TPUMEHSIOT OJIHO-
BpPEMEHHO, BBIOMpAIOT OIUH M3 mpenaparoB. Jl03y KOPPEKTHUPYETCs IO
YPOBHIO AapaTropMoOHa B KPOBU M YPOBHIO KaJIbLIUSI B MOYE.

Kpumepuu s¢h¢pekmusnocmu neuenus:

— ynydlleHHe JUHAMHKH POCTa

— yayunieHue Gu3nIecKkol aKTHBHOCTH peOCHKA

— MpeoTBpallleHUe Pa3BUTHS MU ITporpeccuu edopmaiuii ckeera

— YIIy4IlIEHHE CTPYKTYPhl KOCTHOM TKAHH I10 JJAHHBIM PEHTICHOTpapuu

— CHIDKEHHME aKTHBHOCTH MiesiouHoi (ocdarasel (HeoOs3aTeabHa €¢
ToJTHAsT HOpMasu3ars!)
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Oco0eHHOCTh Be/IeHUsT B3pOCIbIX manueHToB ¢ X-['®P 3akimouaercs
B Ha3HAUCHHMHU TOJBKO MpEnaparoB aKTUBHBIX ¢opM BuTamuHa D (anbda-
KaJIBIUJION MJIM KAJIBLUTPHOII), YTO CBSI3aHO C MEHBIICH MOTPEOHOCTHIO
B3pOCIIOro opranusma B (ocope U BHICOKHUM PUCKOM pa3BUTHUSI Hedpo-
KaJbLIMHO32 UM MOYEKaMEHHOH OO0JIe3HH.

Hoxazanuamu ona naznauenus npenapamos ocgpopa y é3pocnvix
nanueHToB ¢ X-1' OP asisrorcs:

— BeIpa@)KEHHAs MBIIIEYHAast cTa00CTh (YeTOBEK UCIBITHIBAECT TPYIHOCTH
TIPH XOK0€ W CaMOOOCTyKHUBAHNH)

— TIPEICTOAIINE OTIepaIA Ha KOCTSX HIIH TIEePENIOMbI (IS YIydIIeHUs
BOCCTAHOBJICHHS KOCTHOH TKaHM)

— BO3MOKHO Y *eHIHH ¢ X-I'®P Bo Bpemst 6epeMeHHOCTH.

Pacuernas no3a npenapatoB Gocdopa y B3pOCIBbIX NAIMEHTOB COCTAB-
nstet 600—1200 mr/cyTKu 10 2eMeHTapHOMY (hocdopy.

Ecmn nammmenty ¢ X-I'®OP naznauens npenaparsl hochopa M akTHB-
HbIe MeTaboMThI BUTaMuHa D, TO B perymspHoM pexume TpedyeTcs mpo-
BEJICHHE TUHAMHYECKOTO KOHTPOJS MapaMeTpoB KPOBH (KasbLWi, Kpea-
TWHWH, MOYEBHHA, TapaTTOPMOH, IiesodHas (ocdaraza), MouH (KaabIuii,
KpearnnuH), Y3 novek, peHTreHorpaduu TpyOuaThiX KOCTEH.

[Ipu HaNMUUMK rUNEepKaIBINYpPUH, He(POKATIBIIMHO3A WIH IPYTHX T0-
6049HBIX 3(h(heKTOB (AMapest, TONIHOTA) MOKa3aHO TIEPECMOTPETH A03bI MPe-
MapaToB B CTOPOHY WX CHWKCHUS WM 3aMEHUTH JICUCHHEM TIperapaTaMu
tdochopa + akTuBHBIC META0OIUTHI BUTaMUHA D Ha MATOr€HETHYECKYIO
Teparnuio.

Baxxno 3HaTh, dYro JaHHAs CXeMa JIEYEHUS HE SBIAETCS
[IaTOr€HETUYECKOH.

e (CxeMma 2: Ha3HAYCHHE Tperapara Ha OCHOBE MOHOKJIOHATLHBIX
aHTuTeNl K (akropy pocra ¢udpobdiactoB 23 (Oypocymad) [14, 39, 40].
JlaHHas cxema JIeueHHUs SIBIISICTCS ITaToreHeTHIecko. AHTHTeNna kK DPD23
(AT-OP®D23) cBazpiBatores ¢ pernentopamu Kk OPD23 u 610kupyror ot-
punarensHoe aericteue OPD23 Ha HaTpwmii-hochopHbIE TPaHCIOPTEPHI
B TOYEYHBIX KaHAJbBIIAX, 32 CUYET Yero BOCCTAHABIMBAETCS peadcopOuus
(ocdaroB B movyKax, 4TO B UTOTE€ MPUBOIUT K HOpMAIIM3allMu YpOBHS (oc-
topa B xpou. [lo maHHBIM KIMHAYECKUX UCCIICAOBAHNN, JTaHHBIN MTpema-
pat mokasan cBoro dpdextuBHOCTS B ieueHnu X-I'OP u B 2018 rogy Obu1
07100peH K IMpUMEHEHHI0. BTOpBHIM MMoKa3zaHWeM K Ha3HA4YEHHWIO JaHHOTO
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rperapara siBjsieTCsl IMarHo3 OIyXOJb-HH/yIIUPOBAHHAS OCTEOMAJISIIHSL.
B Hacrosiiee Bpemsi OypocyMad MpOXOAHUT KIMHUYECKOE UCIBITAHUE JIS
€ro NPUMEHEHUSI TIPU KOXKHO-CKEJIETHOM CHUHApOME ¢ runodocdaremueii.
VY nereit ¢ X-I'OP craprosas j103a Oypocymaba coctasisiet 0,8 MI/Kr, Mak-
CUMaJbHasi — 2 MI/KT, Ipernapar BBOIUTCS TOAKOKHO | pa3 B 14 qHeil y na-
uueHToB 10 18 net u 1 pa3 B 4 "Henenu y B3pocibix nanueHton ¢ X-I'OP.
Jlo3a Oypocymaba koppekrupyercs 1 pa3 B 4 Henenu 1o ypoBHio ¢ocdo-
pa B KpOBH, U PEKOMEHAYETCS MPHUICPKUBATHCSA TOW TO3BI, HA KOTOPOM
ypoBeHb Gochopa B KpoBH OYIET COOTBETCTBOBATH HIKHEMY 3HAYCHUIO
pedepeHcHOro HHTEpBaja ¢ y4eToM BO3pacTa | roja nauuenra. [Ipu Ha-
3HaYCHUU OypocyMada HeOOXOUMO MOJHOCTHIO OTMEHHUTD TEPAITUIO MPEe-
naparamu pocdopa u akTUBHBIMU (popMaMu BuTamuHa D.

Kpumepuu r¢pcpexmusnocmu na mepanuu oypocymaoom:

— HOpMau3anus ypoBHs pocdopa u menoaHoi Gocdarassl B KpOBH

— HOpMau3anus TyOyisipHO# peadbcopOiun dhocdaror B Moue

— CHIDKEHHE BBIPXEHHOCTH WJIH TTOJTHOE NCYE3HOBEHNE PAXUTHIECKUX
M3MCHCHHH B CTPYKTYPE TPyOUIaThIX KOCTEH

— YBETTMYEHHUE MBITICYHOHN CHIIBI M (PHU3UIECKON aKTHBHOCTH.

[To nmureparypHbIM qaHHBIM, Ha poHe Teparnnu AT-OPD23 BoccTanas-
nmuBaeTcs peabcopOrus (ocdaroB B Moukax, Ha 3TOM (POHE MOITHOCTHIO
HOpMaJIu3yeTcs ypoBeHb (pochopa KpoBH, YTO BEJET K YIYyHUIICHHIO MH-
HepaJn3alii KOCTHOW TKaHW M KYITHPOBAHHIO JIPYTUX MPOSIBICHUN 3a00-
neBanus (00JIEBOTO CHHAPOMA, MBIIIIEYHON CIIA00CTH U [Ip.), UTO B IEJIOM
yAy4IIaeT KauecTBO JKM3HM ManueHTa. Kpome Toro, mpeamnoiaraercs, 9To
Oypocymab nMeet Gosiee HU3KUI PUCK pa3BUTHA HedpokanbimHo3a. [1o-
004HBIMH (P PEeKTaMH JAHHOH TEpanmuy MOTYT OBITh AHMCIICTICHS, TOIOBO-
KpY>X€HHE, MBIIIeyHas: 60 (Jale mocie MepBbhlX HHBEKINH), THIIepTep-
MUS 1 aJUIEPTUYECKUe peaknnu, Ha (JoHe MepeI03UPOBKH - SKTOTHYECKas
KaTbIIA(DUKAITHS.

3.2. Xupypruueckoe JieueHue

[Ipu BeIpakeHHOH Aedopmanuu Hor y nanueHToB ¢ X-I'DP mokazaHo
[IPOBEIICHUE OPTONEANYCCKON KOPPEKIHH.

J1J1 ManueHToB ¢ OTKPBITHIMU 30HaMu pocta (0T 2 10 14—16 ser) pexo-
MEHJIyeTCsl IPUMEHSTh METOAMKY YIPaBISIEMOI0 POCTa WJIM BPEMEHHOTO
remmdnudusnonesa [14, 41]. JlaHHbIi METO BKIIFOYAET B c€0s TIOCTAHOB-
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Ky 8-00pa3HbIX IJIACTHH HA 30HBI POCTa OCJPEHHBIX U 0OJIBIIECOSPIIOBBIX
KocTeil B MecTe MakcuMmalbHOH faedopmanmu. Koppekuus aedopmannun
MPU UCTIOJIb30BAHUHM 3TOTO METOAAa MOXET 3aHMMaTh OT § MecsleB J0
3 JeT, 4TO 3aBUCHT OT AMHAMUKHU POCTa peOCHKA U POBOJUMOTO MEINKa-
MEHTO3HOTO JICUCHUSI.

VY mnamuentoB crapuie 14-15 meT u mpM 3aKpBITBIX 30HAX pocTa
Y OKOHYEHHOM POCTE JJIsl KOppeKun Aedopmannii mpruMeHsIeTcs: MeTOIU-
Ka 0CTEOTOMUI.

-
i

6 MecaiLeB 1rop 2ropa
nocne onepauuu nocne onepauuu nocne onepauuu

STV
2,5ropa
nocne onepauum
nonroaa
nocne pa36noKMpoBKU

Pucynok 12. Cxemamuunoe uzobpagicernue MemoouKu 8peMeHHO20
eeMusnuduzn00e3a no Koppekyuu 6apycHou oeopmayuu Hoe.

ITpu KpaHHOCTEHO3€ U HAIMYUU ITPU3HAKOB BHYTPUUYEPEIIHON rumep-
TEH3UU NPOBOJUTCS KPAHUOIUIACTHKA.

Tokazanus x Kpanuoniacmuke.

BbIpa’K€HHOE MoBblIeHHEe BU/I;

YacThle IPUCTYTHI CUIILHON TOJIOBHOM 00IH;
OTEK AMCKA 3PUTEIILHOTO HEPBA;

pBoTa Ha (oHe nokimeHus BU/I;
KOCOITIa3H¢E;

IyJbCUPYIOIIUI IEPEIHUNA POAHUYOK.

AN N N NN

Pemienne 0 HEHpOXMPYPrHUECKOM BMEILIATENbCTBE MPHUHUMAET
HEUPOXUPYPL.
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Ilpakmuueckasa paboma 2

OnpenesieHne TAKTHKHA KOHCEPBATHBHOIO Je4eHUs VI MAllIeHTOB
¢ IMArHOCTHYECKUMU KpUTepUsiMu X-CLHEIJIEeHHOI0 JOMUHAHTHOI0
runogochareMu4ecKOro paxura.

BribepuTe manueHTOB, KOTOPBIM PEKOMEHIOBAHO Ha3HAUYCHHE KOH-
cepBaruBHOrO JieueHus: pochopHsiii Oydep + anbakaabugon/ aHTUTeNa
K OPD23, ucxons U3 NpuBEACHHBIX HIDKE TAHHBIX:

1. Manpuuk, 7 net. ITocae Havama caMOCTOSITENBHOM XOALOEI ITOCTE-
neHHo cgopmupoBaiack O-obpasHas gedopManus HOT, MO MOBOLY KO-
TOPOH JBaKAbl oneprupoBaH. B Hacrosiiee Bpemst y peOeHKa oTMedyaeTcs
HU3KUH pOCT (HMKE 3-TIEPLEHTHIIS ), HIMEIOTCSI PAXUTUYECKHE «UETKU» U
«Opacnetku», noiauxonedanunueckas Gopma dyepena. [Ipu oOcnenoBannmn
y peOeHKa B KpOBH OTMEYAeTCsl CHIDKEHHE YPOBHS docdopa, ymepeHHOe
MOBBIILICHUE MIEIOYHOHN (ocdara3pl U MaparropMoHa, B MOYE CHHYKEHBI
nokasarenu TyOynsipHoi peabcopbunu pocdatos. [To naHHBEIM peHTIeHO-
rpaduu KOCTEH NpeaIuIeunii 1 KOCTeH HIKHUX KOHEYHOCTEH B 30HAX Me-
TaU30B ONpPEACISIOTCs OOKanoBUAHbIC BaaBieHus. CeMeiHbll aHaMHe3
OTSTOLICH N0 MAaTCPUHCKOW JIMHUK (y MaTepH U y Jiela 10 MaTepUHCKON
JIMHUY ¢ paHHero Bo3pacTta O-o0pasubie aedopmanus Hor). [lo pesynpra-
TaM TeHETHYECKOro aHain3a oOHapyKeHa TeMU3UTOTHAS MYTalHsl B [CHE
PHEX.

2. leBouka, 5 net. HaOmonaetcs no noBogy paxuTHueckux aedopma-
LU CKeJleTa, ajlonelny U HUu3Koro pocrta. [Ipu obcnenoBanuy BBISBICHO
CHIDKCHUE B KPOBH ypoBHA (hocdopa, KasbLusl, 3HAUUTEIBHOE MOBBIIIC-
HUeE YpOBHS Liea04Hoi gocdaraspl u naparropmona. [1o taHHEIM MOJIEKy-
JSIPHO-TEHETUYECKOT0 UCCIeIoBaHus B reHe VDR oOHapykeHa KOMIIayH/I-
reTepO3UTrOTHAS MYTalHA.

3. eBouka, 8 MecsneB. JieT. B conpoBokeHNN 3aKOHHOTO IIPEICTaBH-
Teist (Mama) o0paTuiIach ¢ LEIbl0 YTOUHEHUS TAKTUKY JieueHus. B HacTo-
siee Bpemst JkanoObl Ha n3MeHeHnue Gpopmel uepena. [Ipu ocmoTpe orme-
yaercs gonuxouedannyeckas popma yepena. [Ipu obcneqoBanny B KpOBU
ypoBeHb (ocdopa CHUKEH, MOBBINICH YPOBEHb IIENOUHON (hocdaTassl,
B Moue 3adukcupoBana runeppocdarypus. ¥ marepu peOCHKa ¢ MOMEHTa
Hayalla caMOCTOsATeNIbHON X0b0bI copmupoBanacs O-obpazHast aedop-
Malys HOT, IIpH 00CJIeA0BaHNUH B BO3pacTe 3 JIeT ObLJI BHISIBICH CHHKCHHBIN
ypoBeHb pocdopa B KPOBH U MOBKINIEHUE YPOBHS IEIOYHON (pocdaTassl,
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B HacTtosiee Bpems pocT marepu 148 cm. IIpu MonekymsipHO-reHeTH4e-
CKOM aHaJIM3e, BHIMOIHEHHOM PeOCHKY, OOHapyKeHa reTepO3UroTHAast My-
Tauus B rene PHEX.

4. Manbuuk, 2 netr. OOparuicst BMECTEe C 3aKOHHBIM MPE/ICTABUTEIIEM
(Mamoii) B cBsA3M ¢ HU3KUM pocToM. CeMelHbIil aHaMHE3 He OTATOIIEH.
W3BecTHO, UTO C poXkIIeHHs y peOeHKa OTMEUaINCh HU3KHE TEMITbI pOCTa,
B 1 rox poct 6611 68 cM. [Ipu ocMOTpe oTMedaeTcsi YKOpoueHHe BEPXHHUX
W HWKHUX KOHEUHOCTEH, rupouedanbHoi GOpMBI Ueper, CeIOBUIHBINA
HOC, BBIPQKEHHBIN MOSICHUYHBINA runepiaopnos. Ilpu MonekynspHo-re-
HETHMYECKOM HCCIIEZIOBAaHUM BBISBIEHA T'€TE€PO3UTOTHAS MyTallus B T€HE
FGFR3.

3akiouenue

Hacrosimee yueGHO-MeTOAUYIECKOE PYKOBOJCTBO COAEPAKUT HEOOXOH-
MBI TEOPETUYECKUM MUHUMYM M OIMCAaHUE METOJOB, OCBOUB KOTODBIE,
00y4aloIIrecs: CMOT'YT BBITIOJHATH KIIMHUYECKYIO ¥ JTa00paTOPHO-UHCTPY-
MeHTaJbHYI0 AUarHOCTUKY X-I'®P, 1 000CHOBBIBaTh KIMHUYECKYIO HMH-
TEPIPETALMIO PE3YIBTATOB aHAIN3A.
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OT1BeTHI K CUTyallMOHHBLIM 3aJla4aM

Ipaxmuueckasn paboma 1. IlpaBunbHble oTBETHL: | 1 3.

Ilpaxmuueckas paboma 2. IlpaBunbHBIC OTBETHL: | 1 3.
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C.]IOBapl) TEPMUHOB

Paxum — rereporenHas rpynna 3a0o0JeBaHUH, XapaKTePH3YIOIIASCS
HapyleHHEeM MUHEPaIU3alii KOCTHONH TKaHW B 30HE POCTOBBIX IUIACTHH
U OpYyTUMH TOJUOPTaHHBIMH OCJIOKHEHUSIMH, B Pe3yJbTare HapyleHUN
Kajbuui-pocpopHoro oomena

Hepopmayus xocmeii — 3T0 rpynmna BpOXKASHHBIX U NPHUOOPETEHHBIX
MaTOJIOTMYECKUX COCTOSIHUHM, KOTOpPBIE CONPOBOXKAAIOTCS M3MEHEHHSIMU
JUIMHBI, (GOPMBI 1 OCH KOHEUHOCTEH

JHK-0uaenocmuxa — TOCIIeI0BATCILHOCTD IEUCTBUI C MCIOIB30Ba-
HHEM METOJIOB MOJIEKYJISIPHOW T€HETUKH, BBITTOTHSAEMAst I AHarHOCTUKH
3a00IeBaHMS

Mymayua — n3menenue nocnenoarenbHocT JJHK B reHome
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