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KiaioueBsbie CJioBa

o Tsykenast BpOKIeHHAsI HEMTPOIIeHUS

o [IukamMyeckast HEMTPOIIeHUS

o T'en ELANE

o Ten HAX

o T'en WAS

o ArpaHyJIOLMTO3

o AmomnTo3

o Mwuenornoss

o MwuenorpaMmma

o I'paHyIOLMTAPHbIN KOTOHUECTUMYIUPYIOLNi GakTop
o MwuenoaucryiaCTuueCKuim CMHIPOM

o OCTpbIit MUEI00/IaCTHBIN J1eMIKO3

o TpaHcriaHTaUMs reMOIIO3TUYECKMX CTBOJIOBBIX KJI€TOK



CIIMCoOK CoKpalleHun

AKH - abconoTHOe KOJIMUecTBO HeiiTpoduioB
AnaT - anaHMHaMuUTOTpaHCcepasa

AcaT- acnmapratramuHoTpaHcdepasa

BH — BpoXZIeHHas HEMTPOIIeHUS

[-KC® - rpaHy/sonMTapHbI KOJIOHUECTUMYIUPYIOLINI (haKTOP

pul-KC® - rpaHyJIOUMTApHbI KOJOHUECTUMYIUPYIOUINA (haKkTop

PEKOMOVMHAHTHbIN

['M-KC® - TpaHy/IOLUTapHO-MaKpodarajibHbIi

KOJIOHMECTUMYIUPYIOLINii pakTop

I'CK - reMOmosTmyeckye CTBOJIOBbIE KIIETKU

KMIT - myHKTaT KOCTHOTO MO3ra (KOCTHOMO3TOBasl ITyHKIIVS)
JIIT' - nakTaToernaporeHasa

MJIC — MuenoaucCIiaCTu4YeCKuim CMHIPOM

MKB-10 — wmexkayHaponmHas Kiaaccudukauus 6omesHeit
repecMoTpa

OMIJI - ocTpbIit MM€eI00IaCTHBIN JIeIIKO3

[TN]IC — mepBUYHOE UMMYHOIeDULIMTHOE COCTOSTHIE

PHB - peakiiyst «<HECBEPHYThIX» OEJIKOB

COD - cKOpOCTb OCemaHmsl SPUTPOLIUTOB

TBH — TsKkenast BpokaeHHas HEMTPOTIeHUS

TI'CK - TpaHCITaHTALMS T€MOIIO3TUYECKMX CTBOJIOBbBIX KJIETOK
L' - quToreHeTnyeckoe uccienoBaHue

ITH — uukamnyeckast HeMTPOIeHMs

[II® - menounas gpocdorasa

10-ro



OIIP — sHAomIa3sMaTU4YeCK1il peTUKYIIYM

BCLXL - BCL-2-accoumupoBaHHbI arOHMCT KJIETOYHO T1bem
BFL1 — BCL2-3aBucumblit mpoTenH Al

CCAAT - 6entoK aKTUBUPYIOLIMI TPAHYIOIUTOIIOI3

C/EBP-0/p — saHXaHCep-CBSA3bIBAIOIIME TIPOTEUHBI- 0/f3

CXCR4 - penieniTop K XeMOKMHaM

CSF3R - reH pelierniTopa IPAHYJIOLUTAPHOI'O
KOJIOHMEeCTUMYAUPYIolero gakropa

el[F2A -  (dochopminpoBaHHblii  3yKapuOTUUeCKMuii  (GakTop
VHULMALUUA TPaHCISIUuu 2A

JAK2 - Janus kinase 2
KIT —penenitop hakTOpa pocTa CTBOJIOBBIX KIE€TOK

MCL1 - adHTHamnomnroTuMueckass wu3odopmMa OenlKka KIETOYHOI
nuddepeHITINPOBKMU

NAMPT - nukotuHamupadocdopubosunrpancdepasa
NAD+ - HUKOTMHaMUIadeHUHIANHYKIeOTU]]

NGS - maHesib reHeTUYECKMX MyTal Uil HOBOT'O ITOKOJIEHUS
SIRT — cupTyuHBI

SLPI — auTHeikonporenHasa

SCNIR - severe chronic neutropenia international registry =
MEXIYHAPOOHBIV PErUCTP TSXKeJI0M HEUTPOIIeHUN

VCAM - Backy/isipHbIe MOJIEKY/Ibl KJIeTOYHOM afire3un.



TepMMUHBI U oIIpeae/IeHUs

ArpaHyIOIMTO3 -  CHIKEHME  YPOBHSI  HeMTpoOwIoB B
riepugepnuecKoii KpOBM MeHee 0,5X109/JI.

AyTOCOMHO-ZOMMHAHTHBIII  TUII  HAUIEOOBAaHUSA -  TUII
HaclaeIoOBaHMUsI, TIpM KOTOPOM OJHOTO MYTAHTHOTO  asuiens,
JIOKQJIM30BAaHHOTO B ayTOCOMe, OOCTAaTOYHO, YTOObI OOje3Hb (MUK
IIPM3HAK) MOIIa OBITH BhIpakeHa.

AyTOCOMHO-pelecCMBHbII  THUII  HacCJIegOBaHWUS - TUII
Hac/IemoBaHMsI IIPM3HAKa Wiy 601e3HM, /IS IIPOSIBJIEHMSI KOTOPBIX 00e
KOITMM TeHa, PaCIIOJIOKeHHbIe HAa TOMOJIOTUYHBIX ayTOCOMAX, TO/IKHBI
OBITH IMMOBPEKIEHHBIMMN.

Bpoxaennsie HeviTponneHuu (BH) — rpynna peakux, reHeTUUYECKU
00yC/I0BIeHHbIX 3a00/IeBaHMI, XapaKTepPU3YIOIINXCS HelTpoIeHue,
OCJIOKHEHHOW TSIKeIbIMM, MOAYAC CMePTeNbHbIMU MHOMEKUUSIMHU, C
uau 6e3 npyrux (CMHAPOMAabHBIX) posiBIeHM [1].

Henrponenus - CHIKeHe YPOBHS HeMTpoUIoB B
nepudepuyeckoit KpoBU MeHee 1,5X109/JI (o1 meTeil mepBOro roga
KU3HU — MeHee 1,0 x109/11).

TpaHCIUIAHTAUUSA IeMOIIO3TUUECKUX CTBONOBBIX KieTOK (TI'CK)
— MeTOf, JIeYeHUsI HEeKOTOPBIX HACAeICTBEHHBIX U IIPUOOpPEeTEeHHBIX
reMaTOJIOTMYEeCKUX, OHKOJIOTMYECKUX UM UMMYHOJIOTMYECKUX
3ab0eBaHMIA, OCHOBAHHbI Ha 3aMeHe COOCTBEHHOTO,
IIaTOJIOTMYECKOTO0  KPOBETBOPEHMS OOJIBHOIO HAa  HOPMAaJIbHOE
KpOBETBOpEHME OHOPA.

Tsorenass BpoXaeHHast HenrTponeHust (TBH) - usonmpoBaHHas,
HeCUHIpOMaJIbHas dbopma BPOKI€HHBIX HeNTpOoIeHnn,
OT/IMYAIOIIASICI PaHHMM HayaJioM MHQEKLMOHHBIX IPOSIBJEHUM, UX
Haubojiee TSDKEJIBIM TeueHMeM Ha (oHe IIOCTOSIHHOTO — WIM
LMKJIMYECKOro arpanyiaonuTosa [2].

X-cIerIeHHbII pelnecCUBHBIN TUII HacJIeZOBaHMs -
Hac/lefoBaHMe MyTallMy Te€HOB, Paclo/IOKeHHbIX Ha X XpOMOCOME.
I[Ipy oTOM JMIIa JKEHCKOTO TMoJa KakK IIPaBUIO  SIBJISIFOTCS
0ecCMITOMHBIMM HOCUTENISIMM, a 3abojeBaHMEeM CTpPamaloT JIUIIb
JIUIIA MY>KCKOTO T10J1a.



Huknnaeckas HeviTponeHnus (IIH) - ogHa n3 pasHosuaHocTtei TBH.
[IH oTnmyaeTcsi NepUOAMUYHOCTBIO CHIDKEHUST HeITPO(MUIOB: BOBpeMS
3—5-mHeBHOI HeliTporieHnueckoit gasbl AKH cHuskaeTcs meHee 0,2
x109/11, a B OCTaBlleeCcsl BpeMs BOCCTAaHABJIMBAETCS OO HOPMBI.
Knuunuecku LIH mporekaeT 6osiee 6aromnpusiTHO MO CPaBHEHMIO C
TBH, wuHbekuMM BO3HMKAIOT, KaK IIPaBUjIO, TOJbKO BOBpeMs
HeliTporneH4eckoi dassi [3].



1. KpaTrkasa mHopmMmanus

1.1 Onpenenenue

BpoxneHHas HeMTpOIleHUs — PasHOPOAHAs IPyINa reHeTU4eCcKu
00yC/IOB/IEHHBIX 3a0071eBaHMI, OCHOBHOJM YE€pPTOi KOTOPBIX SIBJISIETCS
IIOCTOSIHHAS WK IepuoaudecKkass HeiTponeHus, COIPOBOXKAAOLIASICS
TSDKEJIBIMU\KM3HEeYTpoXKaoIMM  MHDEKIIUIMHU, U, B HEKOTOPbIX
ory4dasix, TOpakeHMeM OpPYyrMX OpraHoB M cucteM. K OCHOBHBIM
reHaM, AedeKTbl KOTOpbIX MPUBOASAT K pa3Butuio BH, oTHocsTCS:
ELANE (ayTOCOMHO-IOMMHAHTHBIM TuUl HaciemoBaHus), HAXI
(ayTOCOMHO-peLeCCUMBHBIN TUIl HactemoBauus), WAS (X-cLervieHHbIn
TUIl HaclenoBaHus), cuHapoM I[lIBaxmaHa-/laiiMoHAa (ayTOCOMHO-
peliecCMBHBIN TUIT HacaemoBaHMsI). B Oomee pegkuMx ciaydasx
BCTpEUYaroTCd MyTauuy [pyrux reHoB. Ha cerogHAmHWN [OeHb
orucaHo 6osee 25 reHOB, MyTally B KOTOPbIX puBoasT K BH. Kpome
TOTO, CYIECTBYIOT O0JbHbIE C HEM3BECTHBIMM B HACTOSIINUIA MOMEHT
reHeTuueckumu nedexkramu [4].

BpoxkgeHHble HEMTPONEHUM BXOASAT B TPYIIly HaWIedCTBEHHBIX
HapylleHUi1I TreMOIlI033a, KOTOpble XapaKTepU3YIOTCS HapylleHueM
nuddepeHIIMPOBKY HEMTPODUIbHBIX I'PAHY/IOIUTOB U, B pe3y/bTarTe,
BO3HMKAeT TsKemass XxXpoHuudeckas Heutporienus (AKH MeHee
O,5x109/n). IIp wmccaemoBaHMM KOCTHOTO MO3ra y OOJBIIMHCTBA
naiueHToB ¢ BH gmMarHocTupyioT «06pbIB CO3peBaHMSI» MUETOUIHBIX
KJIETOK Ha YPOBHE ITPOMMEIOLNTOB/MUETOLUMUTOB [5], YTO IPUBOAUT K
CHMKEHUIO KOJIMUeCTBa HeMTPOoMUIOB M K YBeIMYEHUIO KOJIMUYeCcTBa
ATUIIUYHBIX IPOMUEIOLUTOB [6].

PuUCK pasBUTUS TSOKeNbIX, HepeIKO JieTaJbHbIX OaKTepuaabHbIX
uHbeKUM: THOMHBII  OTUT, TUHTUBUT, CTOMATUT, KOKHbIE
MH@eKIMOHHbIE TIPOLIecchl, ITyOoKMe abciiecchl, THEBMOHMS, CETICUC,
MEHMHTUT Yy mauueHToB ¢ BH MoXeT ObIThb yKe B paHHEM
HeOHaTaJlbHOM Ilepuope [1].

Kpome Toro, mpm BH oTmMeueH BBICOKMII PUCK PpasBUTHUS
MMEeJIOAUCIIIACTUYECKOTO CUMHAPOMa/ OCTPOro  MMelI061acTHOTO
nerikosza (MO C/OMJI) [4].

1.2 OTHosiorusa U raToreHes



BpO)K,Z[EHHaH HeﬁTpOl'IeHI/IH ABJISIETCA T€HEeTUYEeCKM reTeporeHHbIM
336OJI€B8HI/IEM, B OCHOBE€ IIaTOreHe3a KOTOPOTO JIEKUT HapyIIeHUe
COo3peBaHys I'paHYJI0OLUMUTOB, C paHHMM aIllOIITO30M I'PaHYJIOLMTAPHBIX
ImpegmeCTBEHHMKOB. Hanee Mbl Hoszo6Hee KOCHEMCs IIaTOoreHe3a
OCHOBHBIX I'eHeTU4YeCKMX BapMaHTOB BH.

1.3 dnuapemuosiorus

BpoxxnmeHHass HeMTpOINEeHUs SBJSIETCS pPeaKOoM I1aTOoIoruem, ee
BCTPEYaeMOCTb COCTaBJIsIeT 3-8,5 ciiydyaeB Ha MWIJIMOH 4YeioBeK [7].

VHUKaJIbHOCTb [TAHHOJM TMAaTOJIOTUM 3aTpygHsSeT IpoBefeHue
MacIITabHbIX McoIegoBanuii. B 1994 romy cosmaH MeXXIyHApOMHbIN
pPerucTp TsDKeNbIX HelTpomeHuit (severe chronic neutropenia
international registry (SCNIR), KOTOpbIii IIOMOraeT Y4YUTbHIBATh
MallMeHTOB C XPOHMYECKUMMU HEeUTPOIIeHUUYECKMMU COCTOSTHUSIMMU,
OLIEHMBATh PAaCHpPOCTPAHEHHOCTb M YaCTOTy KaXKAOM HO301m0rum [§].
Iemorpadust urpaeT BaxKHYIO pojib B ruaemMuonoruu BH.

[TargmeHTBI €  ayTOCOMHO-IOMMHAHTHBIMM  MYTalUSIMU
pacnpoCTpaHeHbl [0 BCeMy MMUPY, B TO BpeMs, KaK IIallMEeHTbl C
ayTOCOMHO-PeleCCUBHBIMM MYyTalMSIMM Yallle AUMAarHOCTUPYIOTCS B
MOMY/SAIMSIX, TJe paclHpocTpaHeHbl OJIM3KOPOACTBEHHbIE OpaKu.
Pa3Hblil YPOBEHb OJNIM3KOPOJACTBEHHBIX OPAKOB SIBJISIETCS OCHOBHOIJA
MIPUYMHONM, KOTOpasi MOKeT OOBSICHUTh HaOJ0JaeMble pPa3auums
BCTPEYAEMOCTM TeHEeTUUYEeCKUX MyTauuii y kutenein EBpomnbl u
CeBepHoii Amepuxku. Hampumep, B EBpome HabGmopaeTcss BbICOKAs
pacIpoCTpaHEeHHOCTh TSIKEJION BPOKIIEHHOM HENTPOIIeHUN,
BbI3BaHHOI  myTauusmu B redHe  HAXI1(kogupyer  HCLSI1-
accouuupoBaHHbIi 6enok X1) — B 11% ciyuaeB Bcex BH [9] - B
OCHOBHOM I10 MPUYMHE OOJIBIIOTO KOJMYECTBA OIM3KOPOICTBEHHBIX
ceMeil TypeLKoro muanu apabckoro nmpoucxoxmenus. Hampotus, B CIIIA
10 CUX MOp He oOHapy>KeHO HM OJHOTO MallieHTa ¢ MyTalusIMU reHa
HAXI1. B U3panse 6bpi1a o6Hapy>KeHa BbICOKAsI YaCTOTA HOCUTE/IbCTBA
YHUKAJIbHBIX myTtauuii reHa G6PC3 (KomupyeT IJIIOKO30-6-
docdarazy), M TaM MNalMEHTbl C HeNTpoIleHuel, BbI3BAaHHOM
roMmo3uroTHbiM paedexktom reHa G6PC3 cocraBiasioT 25% Bcex
HeiTporieHu [10].

[To ganHbiM SCNIR [8], mpubnusutenpbHo y 60 % nauueHToB ¢ BH
BoIsABIsIeTcl MyTauuss B reHe ELANE, uTo BakHO yuyuTBHIBAThL IpU
NIPOBeJleHNY NIePBUYHOTO FeHEeTUYEeCKOTO MUCCIef0BaHus.



MyTtanuyu reHa ELANE

Iedektol rena ELANE BcTpeuatorcst mpu BH Hambosee yacTo 1 Kak
MPaBWIO0 HAUIEAYIOTCS ayTOCOMHO-ZOMMHAHTO [11]. T'en ELANE
KOIMpYyeT 3JjlacTasy HeNTpopuIoB, KOTopas SB/SIETCS CEepPUHOBOIA
MpOoTea30ii, COMePKUTCS B a3ypoPMIbHBIX TpaHylaxX HeMTpOoUIOB U
BBICBOOOXKIAeTCS IOCJIe MX AaKTUBAlMMU. IlacTasa HeNTpoduaioB
TUAPONU3YeT CJIOKHbIe OeKOBble CyOCTpaThl, BK/IIOUAs ITPOTEMHbI
KJIETOYHOI MeMOpaHbl, TaKue, KaK peleNTop TIpaHyI0IUTapHOrO
KojioHuectTumyaupywiiero dakropa (I-KC®), MosneKyabl KJIeTOYHO
anresun (VCAM), peuenTtop ¢axkropa pocta cTBOa0BbIX KiaeToK (KIT),
a Takke perernnTop K xeMokuHam (CXCR4).

Bonbioe KOJMMYECTBO JIaO0OPAaTOPHBIX MCC/IENOBAHMIA TOKAa3bIBAIOT,
4yTO 3Kcrpeccuss myraHTHOro reHa ELANE 3aryckaeT HeIlmpaBU/IbHbINM
donguHr 6eka (mporecc CIIOHTAHHOTO CBOpauMBaHMUSI
MMOJIMIEINITUAHONM 1el B YHMKAJIbHYI0 HATUBHYIO ITPOCTPAHCTBEHHYIO
CTPYKTYpPYy), UYTO MPUBOOUT K 3aIlyCKy OTBeTa Ha HenpaBUJIbHO
cBepHyTbie Oenku («unfolded protein response - UPR), Bbi3biBaeT
aronTo3 pPa3BUBAKOIINXCS MMEJIOUOHBIX IIPeIIIeCTBEHHMKOB U, B
KOHEYHOM UTOTre, TPUBOAUT K He3pPeKTUBHOMY MMeonossy [12,13].

MyTtauuu rena HAX1

MyTtauun reHa HAXI1, npuBopsguime K — AepULUTY
MUTOXOHpUasbHOro 6enka HAX1, o6HapykuBalOTCs y IalMeHTOB C
ayToCOMHO-pelteccuBHOM BH [14]. Heduuut aToro 6enka MpuUBOAUT K
mecTabuamusanum BHYTPEHHETO MMOTeHIIMaa MeMOpaHbI
MUTOXOHIPUM HelTpoduia, YTO MPUBOIUT K CIIOHTAHHOMY aIlONTO3Y
MMeJIOUAHBIX MMpenleCTBeHHMKOB. Y NJaHHOTO 6ejika, Mo-BUAMMOMY,
eCTb U Apyrue QyHKIMM, X POJib B MexaHu3Max pa3Butus BH He 1o
KOHIIa sicHa [15].

HccneqoBaHus B3aMMOCBSI3U T'e€HOTUIT-QDEHOTUIT TIOKa3aliu, UTO
MmyTauuyu reHa HAX1, sarparuBatomye ase u3odopmbl Oenka (B
ocHOBHOM p.Q190X wu p.R86X 'y TMalLMEeHTOB  SIIIOHCKOTO
IIPOUCXOXKIEeHMS), BbI3bIBalOT BH ¢ HeBponmornueckMmMmu CMMIITOMaMU
(HaripuMep, 3a0epKKy TICUXUMUYECKOTrO pPasBUTUS UM IIPUCTYIIbI
snwiencuu) [14,16]. Myrauuu, KOTOpble 3aTparuBarOT TOJAbKO OLHY
nsodopmy Oenka (1aBHbIM obOpazoMm p.W44X, HaiiJeHHYI0O B
6JIM3KOPOJICTBEHHBIX CEMbSIX TYPEILIKOTO IMTPOMUCXOKIEHMS) IIPUBOISIT K
BH 6e3 HeBpoornyeckoro KOMroHeHTa [17].

MyTtauuu reHa WAS



Opnoit u3 pegkux Gopm TBH gpasiercss X-clieIyieHHasl TsKesasi
BPOXIEeHHAas HeTpPOIeHMs, BbI3SBaHHOI MyTalueil B reHe WAS (reH
cuHapoma Buckorra-Omnapuua). B otinume ot TBH ¢ myTtaiieiil B reHe
ELANE, npum paHHom pgedekTe He OTMeUeHO BbIpaskeHHOTO
MOHOLMTO3a. HecMoOTpsT Ha arpaHy/nouuTO3, B HEKOTOPBIX CIyYasixX
naHHoe 3aboseBaHMe AMATHOCTUPYETCS TOJBKO B 3peJioM BO3pacTe,
roApasyMeBasi, UTO HEKOTOpbIe IIallMEeHTbhl MMEIT OrpaHMYeHHbIe
MH@eKIMOHHbIe O0CIOKHeHVSI. PDeHOTUN ITUX MaI[MeHTOB MOJTHOCThIO
OT/INYAeTCs OT TaKOBOW Yy IMAalMeHTOB C KJjaccuueckoil dhopmoii
cuHapoMma  Buckorra-Ongpuya, OJiE  KOTOPOIO  XapaKTEpPHO
MMMYHOAe(PUIIMTHOE COCTOSIHME, TPOMOOIIMTOIIEHMSI, aTOIMJeCKUA
mepmatut. B ortanmume ot cuHapoma Buckorra-Ongpuua, npu X-
cuervieHHoin TBH wmytauuu rema WAS pacnonoxkenst B GTP-
cBsI3pIBalolleM gomMeHe. OHM HapyIIalOT ayTOMHTMOUPYIOIIYIO
KoHpopmaumio Oenka WASP ¥ mpuBOASIT K €ro IIOCTOSIHHOM
aKTUBALMM, UTO IIPUBOOUT K pPaHHEMY arollTO3y MMUEeIOLIUTOB B
KOCTHOM MoO3Te [2,4].

MyTaunuu resa CSF3R

M3BeCTHO, YTO HaJMuMe repMUHAIbHOV OMayie/IbHOM MyTalluy reHa

pelierniTopa TI'PaHYJIOIUTAPHOIO KOJIOHMECTUMYIUPYIOIIero gaxkropa
(CSF3R) y mnauueHtoB ¢ BH mnopakaeT BHEK/IETOUHYIO YacCTb
peueritopa [-KC®, uTO IMNpPUBOOUT K PE3KOMY CHUKEHUID WU
[OJIHOMY TOAABJI€HUIO Tiepefauyu curHaza 4depes3 penerntop I-KCO
[18-20]. XapakTep Hac/iefoOBaHUS 3TUX MyTalUUil (JOMUHAHTHBIN WA
pelleCCUBHBI) MOXET BapbMpoBaTh. [laliMeHTHI C repMUHATBLHONM
ouayienpHoii mytanueii reHa CSF3R He orBeuaioT Ha Tepanuio I-
KC®, opHakO OTBeYalOT Ha Tepanui  TIPaHYJIOLUUTAPHO-
MakpodaraabHbIM KoOJIOHMeCTUMYAupymum ¢axkropom (I'M-KCOD)
[18].

Cunapomasnbabie popmbl BH

BH MoskeT ObITh BbI3BaHA MYTALMSIMM APYTUX T€HOB, KOTOPbIE
IIPUBOIST K PA3BUTUIO TSDKEJIOTO HEMTPOIIEHMYEeCKOro CMHApoOMa B
CoOue€Tanum C IMOPaAKEHMAMU [APYTMX OPraHoB, HE CBA3AHHBIX C
reMorios3som (cMm. Tabnuiry 1). M3BecTHO mopaskeHUe CIedyIOIInUX
opraHoB: cepaue (G6PC3 m TAZ), mouernonoBasi cucrema (G6PC3),
KocTtu (SBDS), 3K30KpMHHAS YacCTh IOIKENYOO0UYHOM Xene3bl (SBDS),
Koxka (LAMTOR2 n RAB27A), nieuens (SBDS) 1 np. 9T reHeTnyeckne
TOBpPEXIEeHMSI HepeoKO 3aTparuBalOT M ApPyrue reMOIO3TUYECKUe
CTBOJIOBbIE KJIETKM, MMOITOMY IIPU HEKOTOPbIX (opmMax OTMeuaeTcs
numborneHus, aHemus, TpombouuTonenus [4,11].



MYJIIJTI/II'EHHIJIQ mMmyTanmum

Hexkortopsbie nmanueHTsl ¢ BH nMmeoT MmyTaiiumy B HECKOJIbKMX reHax,
KOTOpbIe CBsI3aHbI ¢ pa3ButueM BH. Hampumep, kombuHauyumu G6PC3
n ELANE win HAX1 m ELANE [21]. B aiyuae coueranus HAX1 u
ELANE, BausgHue KaXmoy MyTalUM TPYLHO OIpene/iUThb, TaK Kak
COMATUYeCKUil CTaTyC TalMeHTOB [PUMEpPHO OOVHAKoB. Ilpu
koMOuHauyu mytauuu B reHe G6PC3 u ELANE nnu G6PC3 n HAX1 y
MaleHTOB MPUCYTCTBYIOT KIMHMYECKMe U JabopaToOpHble ITPU3HAKH,
XapaKTepHbIe 711 000X 3a060/IeBaHMUIA.

IIaTonmornmyeckmue MexaHM3MbI

VYPOBHM OUCPETYSINM MOJEKYISIPHOTO MyTH, JieKalllyie B OCHOBE
HapylleHNsI M1eJION033a, 3aBUCST OT TOTO, HAPYIIEeHUST KaKuX 6eTKOB
MMeITCSl y JaHHOro mnaiueHta. OmHako, 6a30Bbie MATOJOTUUYECKMe
MeXaHM3Mbl MOTYT OBbITb CXOXM IIpM pasHbIX TeHeTUYeCKUX
TOBPEXKIEeHUSIX.

CTpecc 3HIOIIAa3MAaTUYECKOT0 PETUKY/JIYyMa M aloIITO3 KJIE€TOK
MMEJIOUTHOTO psAaa

MyTtainuu B reHe ELANE HapyIaoT ciaeayioliye Ipoiecchbl: (GoaHT,
MPOLIECCUHT, CEKPEeLMI0 WM Ierpagannuio HeiTpoPUabHON 3/1acTasbl
B MUEJIOUIHBIX KJIeTKaX. HapylueHue TOro wmjimM MHOTO IIpoliecca
3aBUCUT OT TOrO, Kakoil IOMeH 3/1acTa3bl ObUI TOBpexaeH [22].
Mytauuu B reHe ELANE 1ipepsiBalOT Hauajlo TpaHUISLUN,
CIIOCOOCTBYIOT BBIPAOOTKE KOPOTKOM (OpMbI  HENTPOPUIbHOIM
3/71aCTasbl, YTO MPUBOAUT K MU3MEHEHMIO JIOKAJIM3aUUU MYTAaHTHOTO
Oenka [23]. BHyTpuK/IeTOYHOe HakOIUIEHME U HeINpaBUIbHAs
JIOKa/JIM3alys MYTaHTHOM HeMTpo@MIbHOM 37acTasbl BbI3bIBAeT
CTpecc 3HAoIUIa3MaTuyeckoro petukyayma (IIIP), 4yTo B CBOIO
ouepeib aKTUBUPYeET peakiuio HecBepHYTbix OenkoB (PHB) [24-26].
OTO IPUBOONUT K YBEJIMUEHUIO arloITO3a, CBSI3aHHOMY C IOBBIIIEHVEM
9KCIIPeCCHy OCHOBHOTO Oesika-liarepoHa (IJIFOKO30-peryanpyeMbiit
6enok - GRP78), cmnaiicuury XBP1 MPHK m aktuBamum ATF6.
Crenienp PHDB Bapbupyer B 3aBUCMMOCTM OT pPa3jIMYHBIX TUIIOB
myTauui reHa ELANE [24-26]. B masme kpoBu mnauyeHToB ¢ BH
oTMeuaeTcsl pe3koe yMmeHblneHue Koauuvecrtsa ELANE-mMPHK B
MIPOMMENIOLNTAX U HeUTpoPUIbHOI 31actase [27-28], B CBSI3U C 3TUM
BO3HMKaeT BOIpoC: «Kakoe KO/IMYECTBO MYTaHTHOTO Oejika MOXeT
crumynnuposatb PHB?». Bo3HukaeT Takxke Bompoc: «[louemy 1ipu
HekoTopbix MyTanusax reHa ELANE npowucxomutr aktusauus PHB B
K/eTKax nauueHToB ¢ BH, a y mauuenToB ¢ IIH — HeT?». Y mauueHTOB



¢ BH oTmeuaeTcs MOHM>KeHHOe coAepykaHMe aHTUIeMKOIIPOTeMHa3bl
(SLPI-cekpeTopHbIit UHTUOUTOD rpoTeas JICIKOIIUTOB),
€CTeCTBEHHOTO0  MHIMOMTOpa  HEMTpPODMIbHOM  3/1acTasbl, B
[IpOMMENIoONNUTax U B IUIa3Me KpoBU [29]. AHTUIIENKOIIpOTeMHa3a
(SLPI) mMoxet peryaupoBaTh creneHb PHB, wiemoBaTebHO,
HegocTaToK SLPI MokeT 00BbSICHUTD, KAK MMEHHO HMU3K0€e CoZepsKaHue
MYTAQHTHOJ! HENTPOQW/IbHOI 3/1acTasbl MOXET WHIYLMPOBATh
nosiBjieHne PHB. IlaniMeHThl ¢ UMKIMUYECKOM HEMTPOIeHUe MMEKT
HOopMasibHOe KonmnuecTBO SLPI, koTopas MmoxkeT 3alliuilaTh KJI€TKNU OT
PHB [29].

Oxkcnpeccuss B JIIP  crpecc-3aBucumoro 6Oenka GRP78 wu
dbochopuanMpoBaHHOTO 3YKapMOTHMUECKOTO (phakTopa MHUIIMALUU
TpaHoasiuu  2A  (elF2A) Takke moOBbIllleHa B HelTpodwiax y
rnanueHToB ¢ myrtauuei rena G6PC3 [30].

VY nmauuenToB ¢ BH, BosHukIen B ciencrsum myraiuii reHoB ELANE
unu HAX1:

- B KOCTHOM MO3re BbIIBJI€HO yCWJIeHue  arornro3a B
IpeJliecCTBeHHMKAX MUETOUIHBIX KJIeTOK [31];

- oOHaApy>KeHO CHUsKeHMe IKCIIPecCuy aHTHAMOITOTUUEeCKUX O6elkKoB
Bcl-2, BCL-2accoumMupoBaHHOIO AaroHMUCTa KJIETOUHOM rubenn
(BCLXL) 1 6aKyJIOBUPYCHOTO MHIMOMTOpA aIlONTO3HBIX IIOBTOPOB -
npoTteuH 5 [32];

- OTMeUYeHO IoBbllieHne sKcrnpeccun BCL-2-3aBUCUMMOrO MpoTeMHa
Al (BFL1) u aHTMAIIONTOTMYeCKOM u30(OpMbI Oeika KJIeTOUHO
nuddepeniiuposkun  (MCL1), KOTOpbIii MHAYIUPYET pa3BUTHUE
MUEJIOVIHOM JieVikeMueit [32].

HAX1 TakKe »3KCcIIpeccupyeTcs B MUTOXOHIPUSX, TOe OH
(yHKIMOHMPYET KaK aHTMAIMONTOTHMUECKMUit 6e0K, MyTaHTHbIN Tr'eH
HAX1 BbI3bIBaeT arolTO3 MMEIOUOHbIX [peflleCTBeHHUKOB
BCJIE[ICTBME TIOTEPUM MUTOXOHAPUSIMU cBoux (yHKiumit [17]. Kpome
TOTO, Yy IalueHToB ¢ MyTauusaMmu reia HAX1 ormeyasnocs yBennueHue
uutoxpoma C B MMEJIOUOHBIX MpenlieCTBEHHMUKAX, KOTOPbIN
BbICBOOOXKIANCST 13 He(YHKIMOHATbHBIX MUTOXOHApUi [17,33].
Mopdonornueckue uccaegoBaHuss U JlabopaTopHble  JTaHHbIE
MOATBEPXKAAIOT anonTo3 ¥ (arouTo3 KJIeTOK MMEeJIOUIHOTO psifa
Makpodaramu KOCTHOTO MO3Ta Ha OKOHYATEJIbHBIX 3Tamnax 3TOro
rpoliecca.



V nauyueHToB ¢ MmyTaiusimu reHa JAGN1 (koaupyeT mpoTenH jagunal)

TaKkke yBeJlMUYeH YpOBeHb  amolTo3a  HeiTpoduiaoB  [34].
HempaBuiabHOe ITMKO3MJIMPOBAHME OEJIKOB HENTPOPUIOB ObIIO
OMNMCAHO Yy MNauMeHTOB ¢ MyTauusiMu reHoB G6PC3 u SLC37A4,
HaJInuye KOTOPbIX IMIPUBOAUT K yBeJIMdeHUto ctpecca JIIP 1 anornrosy
[30, 35].

HapyieHne skcrpeccun (pakTopoB TPAaHCKPUITIIUN

BonpuinHCTBO maneHTOB ¢ BH MMelOT MoBbIlIEHHOE KOIMYeCTBO
MOHOIIMTOB ¥ 3503MHOPMIOB (B 2-4 pasa Bbllle HOPMAaJbHOTO
cogepskaHuss B KpoBu) [36]. MOHOIIMTO3 MOKHO OOBSICHUTb, KakK
KOMIIEHCATOPHBI MEXaHU3M BPOXAEHHOW MMMYHOJOTUYECKON
3alIUTBI IPU OTCYTCTBUM HeNUTpopumiaoB. Takke, 3TO MOXKET OBITh
CJIeICTBMEM HapyllleHUs Peryasiiiuy CUTHAJbHOTO MNYyTU (PaKTOpOB
TPAHCKPUIILIMM, KOTOpble  OTBETCTBEHHBI 33  HalIPaBJIEHHYIO
nuddepeHIIMPOBKY MUEIOMUIHbBIX ITPeIIeCTBEHHMKOB B HEITPODIIIbI
uau MoHouuTbl [37, 38]. YV manmeHToB ¢ BH skcrmpeccusi 6enka,
aKTUBUPYIOIIETO IPAHYJIOLUTOII03 —( CCAAT)/sHxaHcep-
cBa3piBaoux 1niporenHoB-o/B( C/EBPo/B), pe3ko CHMKeHa, a
9KCIIpeccusi TPaHCKpUIIIMOHHOTO ¢akrtopa PU.1, akTMBUPYIOILETrO
MOHOLIMTOII033 He 3aTpoHyTa wiau mnoBbilieHa [39,40]. Takum
obpa3oM, HapylieHHOe cooTHolieHue skcipeccunu C/EBPo u PU.1 ¢
CWIBHBIM CIOBUTOM B CTOpOHY 3Kkcrpeccuu PU.1 MoxkeT OKasbIBaThb
CYIIECTBEHHYIO POJIb B HApYLIEHUM peryasuuu Mmuenorossa npu BH.
VBe/nndyeHue KOJIMYeCTBA 303MHOMWIOB B KPOBU M KOCTHOM MO3Te
Takoke OObIYHO MMeeT MecTO y manyueHToB ¢ BH [36]. [locTosiHHas
9KCIIpeccust TpaHCKpUMNLMOHHOTO ¢akTopa JHK - cBsI3pIBaloIero
6enka — uurnouTopa ID1, B UesioBeueCKUX TeMOMO3TUYECKMX KIeTKaxX
noBbiiaeT  OuddepeHIMPOBKY HeNTpoPMIoB U UHTUOUpPYeT
pasButne 303MHOPUIOB [41]. T-KC® BbI3bIBa€T NOBBILIEHME
cogepkanus ID1 B kieTkax mpeplieCTBeHHUKAX MUEJIOUAHOIO psiia y
3[0POBBIX JIIOJIelt, HO He Y Jtofei, cTpagaiomnx BH. Takum obpasom,
HapylieHHas sKkcrpeccust ID1 MoskeT ObITb MPUUMHON 303UMHOPUINA
M TPUBOOUT K HEOOCTAaTKy HeNTPODUIbHBIX TPaHYJIOLUUTOB VY
nanueHToB ¢ BH [40].

IlyTu mnepegauM CUTHaAJIa OT pelenTopa TrpPaHyJIOIUTaApPHOIO
KOJIOHMeCcTUMy/Iupywomero ¢akropa B SAPO KIETKU. Poib
HUKOTMHAMMA B IPAHY/IOLUTOIIO33E.

V nauyueHTOB ¢ BH BbIsIBJIeHBI MyTalluyM O€JIKOB, Y4aCTBYIOUIUX B
nepegaye curHajioB yepe3 [-KCO-curHanbHbiii n0yTh [42]. ITO
00bSICHSIET, IIOYeMY JieueHMe oueHb BbICOKMMM mo3amyu [-KCP



3 deKkTMBHO B OOMBIIMHCTBE C/ydyaeB. [Joka3zaHO, UTO y IMAllMeHTOB C
BH Hetr HapymeHus nponykuuu [-KCO mum CHUKEHUS SKCIIpeccuu
peuentopoB [-KC®. B CbIBOPOTKE TMALMEHTOB  COLEPXKUTCS
nosbilieHHass KOHUeHTpauus [-KCD [43] u KIeTKM MUeIoULHOTO
psiZia 3KCIPeCCUPYIOT MOBBIIIEHHOE KOJINYeCTBO pelentopoB K [-KCO
[44].

[lepemaua curHaga C IMOBEPXHOCTU KJIETKU B SAPO ONOCpPenyeTcs
pasIUMYHBIMM AOMEHaMM IIMTOIIa3MaTHMUecKoil 06jiacTu pelierTopa
[-KC® wu mnpepacraBiaseT cobOii MHOrOCTYIIEHYAThI IIPOIecC,
3aBepIIaANINIACS  aKTUBaIMeil TPaHCKPUIILIMOHHBIX (aKTOPOB,
GYHKIMOHUPYIOUIUX HEMOCPeICTBEHHO B Siipe KJIEeTKU. Jan-KuHa3bl
aKTUBUPYIOTCSI MEPBBIMU IOCAE€ TOMOOJUTOMEepPU3alnum CBI3bIBAHMUS
[-KC® penentopa c¢ ero jaurangom. Crumynsguusi Janus kinase 2
(JAK2), skcripeccusi KOTOPOI IIOBBIIIEHA B MMETOUIHBIX KJIeTKax
nanyeHToB ¢ BH, mpuBogut K dochopuanpoBaHUi0 U aKTUBALIUU
pasnuuHbix (akTopoB STAT (3, 5), UTO CITOCOOCTBYET ITOBBIIIEHHOI
9KCITAHCUM He3PeJbIX MMEJOUIHBbIX KIeTOK, auddepeHLIMpOBKa B
3peJible TPAHY/JIOLNUTBI IIPU 3TOM CHMKAETCs. YCTOMYMBAs aKTUBALUS
STAT5A Obu1a nmokasaHa y nauneHToB ¢ BH [45].

Ipyroit 6e10K, MpUMHUMAIOIIMII y4yacTye B 3TOM CUTHAJIbHOM ITyTH,
PTPN11, TaKKe U3BECTHBIN KakK SHP2 UHAYLUMPYeT
nedocdopunupoBaHme ", TaK/M obpasom, aKTUBALIUIO
MPOTEeMHKMHA3bl Lyn, KOTopasl, CBSI3bIBasiCh C TMPO3MHKMHA30M Syk,
dochopmnupyer u axTtuBupyeT creuuduueckuii 6emok HCLSI.
[IpearionaraeMast pojib 3TUX OEJIKOB - CyIlpeccus aroIlTo3a WIu
nomnonHuTenbHas aktuBaius STAT mpoTeMHOB, UTO MPUBOOUT K
HAKOIIEHUIO He3PeJIbIX IPaHy/I0LMUTOB (3KCIIAHCUM He3PesbIX KJIeTOK
MuenIougHon uHnn) [46,47,48]. OTmeueHo, 4yTo y nauueHToB ¢ BH -
OYeHb BbICOKas dKkcrpeccus SHP2 [49].

®aktop LEF1 3HauMTeNbHO CHMKEH Ha MMUEIOUIHbBIX
npenuiecTseHHuMKax y nanueHtoB ¢ BH. LEF1  aktuBupyer
IPaHY/IOLUTO-CcrienuudIeckue TpaHCKpuUILMOHHbIe Oenky CCAAT,
(C/EBPB), CCND1, MYC, a Tak ke aHTMAMONTOTHUUYeCKnuii ¢aktop IAP
[39]. Dkcripeccus 3TUX 6€IKOB 3HAUUTENbHO CHIDKEHA Y MAalMEHTOB C
BH B MuenonagHbIX npenliecTBeHHNKaxX. Tak ke CHUKeHa aKTUBHOCTD
PI3K, AKT, HCLS1 (HAX1) 6enkosB [40, 46].

Tepanusi rpaHyIOIMTAPHBIM KOJOHUECTUMYAUPYIOMIUM (HaKTOpOM
pekoMbuHaHTHBIM (pul-KC®) akTuBUpyeT ellle OOMH SKCTPEHHbIN
IyThb TI'PaHyJIONO033a - HUKoTMHamMuadochopnbosmaTpaHchepasHbIit
Iy Th (NAMPT). NAMPT  npeBpamiaer  HUMKOTMHaMuI, B



HUKOTMHaMupaneHuHaAnHykiaeotun (NAD+), aktuBupys NAD+
3aBMCHMbIe 6enKku meatieTmnasbl cupTyuHbl (SIRT), KoTOopbie, B CBOIO
ouepenb, axktuBupyior C/ EBPB 6enku, KOTOopble OTBeuamOT 3a
rpanynonos3 [50]. Y nmaimenToB ¢ BH - I-KC® aktusBupyetr NAMPT n
SIRT1 uHOyUMpPOBaHHBIN IpaHya01033. [50]. UHTepecHsIit (akT, uTO
HUKOTMHamuna (ButamuH B3), cybctpar NAMPT, crnocobeH
yBE/IMUMBATh KOJMYECTBO HEUTPOGWMIOB Yy 340pOBbIX jtomeit [50],
00671aCcTh ero NMpuMeHeHMs B KauecTBe Tepaluyu y naiuueHToB ¢ TBH u
ITH 1o KOHIIa He oIpeesieHa.

Takum ob6pasom, HapylleHMe Peryyasiuuu Iepemadyy CUTHajaa yepes
penentopbl [-KC®D, mmpoucxoguT BCIeOCTBME CHUKEHUS SKCIIPeCcCUmn
3 ¢eKTOpHbIX OeIKOB, UTO MPUBOAUT K PE3KOMY CHIDKEHUIO
TPAHCKPUIILIMM T€HOB, KOTOpble 00ecIeunBaT Mpoandeparnio 1in
nubdepeHINPOBKY KIETOK MUETOUAHOTO psifa remornodsa [40,45,47].
B  pesyibraTe OTMedYaeTCsl yMEHbIIeHMe WU  OTCYTCTBUE
nuddepeHIIMPOBKY HENTPODUIOB (PUCYHOK 2).

PI/ICYHOK 1. BHYTpI/IKJIETOquIe CUTHaJIbHbIE ITYTU, aKTUBUDYIOIIMNECA
I-KC® [4].
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B Hacroslee BpeMs BbDKMBAEeMOCTh MaiMeHTOB ¢ BH, BKitouas
MalMeHTOB C pasBUBIIeNCS 3/I0KaueCTBEHHOI TpaHchopmaliueii,
cocraBiaser okono 80% [51], omHako, mnipubausuTenbHo 10%
MalyeHTOB (IPeMMYIIeCTBEHHO He IONy4YaloliX IPaHy/JIOLMTapHbIN
KojoHuectTumynupytomuii  dpakrop (I-KCO®) wmim He uUMelONIUX
remMaToJIOTMYEeCKOTO OTBETa Ha HEr0) yMUPAIOT OT CEeIICHCa U TSIKeJIbIX
6akTepuanbHbix MHbeKUMit [7,51,52], u eme 10% - ot Apyrux
OC/IO)KHeHuM. Y manueHTOB ¢ BH BbDKMBAaeMOCTb M IIPOTHO3 B
OCHOBHOM 3aBUCUT OT 3(pdekTuBHOCTM OoTBeTa Ha [-KC®D, B TO Bpems,
Kak y nmaumeHToB ¢ BH B cocraBe mpyrux 3abojeBaHUiA,
BbDKMBAE€MOCTb 3aBUCUT KaK OT CTeIleHM HeNTpPOIleHuM, TaK U OT
CTeIleHM BbIPAaKEHHOCTM OpraHHoM aucdyHkuuu. Hampumep, B
cryvyae cuHapoma bapra, mpu kotopoMm BH accoummpoBaHa ¢ TSKeIom



3aCTOVHOM cepaevyHo HeJOCTAaTOYHOCTHIO, BbDKMBAe€MOCTbh
COCTaBJIsIeT MPUOAN3UTEIbHO 15% B TedeHMe 5 J1eT U CMJIIbHO 3aBUCUT
OT TSDKECTU CepaedyHOl HeoOCTaTOYHOCTH, a TaKkKe OT JOCTYITHOCTU B
KauecTBe TepamneBTUYeCKOJ O TpaHCIUIaHTaLMK cepaiia [53].

Puck pasBuTusi MHEIOAUCIUIACTUMUYECKOTO M/WIM OCTPOro
MMEIO0JIAaCTHOTO JIeiiKo3a VY MAalMEeHTOB C BPOXIEHHOM
HeMTpOoIeHMeN.

Puck passutusg MIC/OMJI y naiimeHTOB ¢ BH M3BecTeH yxe gaBHO.
P. Gilman. 1 coaBTopbl B 1970 r onucanu Tpex mnauymeHToB ¢ BH. Ilo
nabopaTOpHBIM JaHHBIM Y BCEX BbISIBJIeHA HEMTPOIIeHMSI, MOHOIIUTO3,
ruIepraMMariooyaMHeMusi, B KIMHUUYECKON KapTuHe Mpeobramany
TSDKeJIble OaKTepuaibHble MHMEKIVM, TIJIOX0 MOAIAI0IIMecs Tepalu,
naxke Ha ¢oHe IJINTeNbHOV aHTMOAKTepuaabHONM Tepalui, y OJHOTO
"3 3TUX MALlMEeHTOB oIlMcaHa TpaHcopMmalus 3aboneBaHust B OMJI
[54].

M. Freedman u coasTt. onucanu 1o gaHHbiM SCNIR B Cuatie 6buin
omucaHbl 696 60IBHBIX C HEMTpPOMeHMel, B TOM Uuciae 352 60JbHBIX C
BH, nonyuuBiinx I'~KC® c¢ 1987 mo 2000 rom. 352 nmammenTta ¢ BH
Hab6/MogaMMCh B cpegHeM B TeyeHue 6 jet (ot 0,1 mo 11 jeT) Bo BpeMst
nmeyeHnusa. Y 31 (9%) nmnammeHTa OTMEYeHO 3JI0KaueCTBEHHas
tpaHcopmanusi B MIC/OMIJI. V maueHTOB C UAMONATUUEeCKOM U
IIUKJINYECKOV HeMTporeHueil He 6bUI0O HU OTHOIO C/Tydasi pa3BUTUS
OMJI/MIC [55]. B 2000 r M. Freedman ¥ coaBT. mpezriojaraiamu, 4To
npuumHoii pasputuss MIC/OMJI moskeT ObITb MCIIOAb30BaHME B
tepanuu BH I'-KC® [55].

B 2002r M. Freedman 1 coaBT. Tak >Ke IPOBeJIM aHAIN3 IallIeHTOB
n3 SCNIR manmenToB ¢ BH. OHuM 1mokasanu, 4TO HET KOppensuuun
MeXXIy Bo3pacToM, mmoyiom, gebrorom MIC/OMIJI ¢ mo3oii I-KCD, mnn
MPOAO/IKUTENbHOCTBIO Tepanuu I-KCO [56].

[TocnegHne mccnenoBanus rnanueHToB ¢ BH 13 pasHbIX perucTpos,
0COGEHHO B IIepuoj, TOSIBJIEHMUSI M WUCIONb30BaHMs maHeneit NGS
rokasajau, 4YTO 3J0KauecTBeHHass TpaHchopmanusi B MIC/OMJI
npoucxoguT 'y OombHBIX ¢ BH, 'y KOTOpBIX  HaiigeHbI
npenjieiikeMuyeckye coMaTuyeckue MyTallMy B KOCTHO-MO3TOBBIX
TpeiecTBeHHMUKAX, 4To 00BbSICHSIET IIPUUYMHY  Pa3BUTUSA
nefikeMu4yeCcKux CoCTOsIHUI [57].

FOnus CKokoBa C COaBT. ITOKa3aiu B CBoeM ycciaenoBanuu [58], uto
noutu y 70-80% mnaiuentoB ¢ BH ¢ TpaHchopmativeitr B OMJI min
MIC BwigBasgoT coMmatuyeckue myTtauumu reHa CSF3R. CornmacHo



TeopuM TeHe3a JeiikeMMuecKoil TpaHchopMaly, HeoOXOaAMMO
MMWHMMYM JBa TeHEeTUUEeCKUX COObITHUS. I3BeCTHO, UTO MyTaliuu TeHa
CSF3R gBaSIOTCS IEPBUYHBIM ITYCKOBBIM MEXaHM3MOM, B pe3yJibTaTe
KOTOPOTO  TIPOUCXOOUT TIOCTOSIHHAs  aKTUBALMUS  MUETOUIHbBIX
MpeNIIeCTBeHHMKOB, KJIOHAJbHAs SKCIIAHCUSI TeMOIMO3TUYECKUX
CTBOJIOBBIX KJIETOK M MUEJIOUOHBIX MpenliecTBeHHUKOB. Hanuuue
Ipyrux comatuueckue myranuu, HarpuMmep, RUNX1 ogHOBpeMeHHO C
myTaiueit CSF3R croco6cTByeT peanusanyuyu TpaHchopmalum B
OMJI/MIC [58]. ABTOpBI McC/ieloBaaM BOSHMKHOBEHME COMATUUECKUX
myTtauuin nipu nomowt NGS y 31 manmenta ¢ BH, y KoTOpbIX
OTMeUeHO pa3BUTHe 3JI0KauecTBeHHo TpaHcdopmarium B OMJI/MIC.
O6HapyxkeHO, uTo y 20 (64,5%) nauyeHTOB ObLIM BBISIBJI€HbI MyTalLIUU
reHoB RUNX1, STAT5A, NAMPT, a Takske XpOMOCOMHbIe abeppaliuu,
Takue Kak MoHOocomusi 7 u Tpucomus 21. YV 6onbummHcTBa (17, min
85%) nmauyeHToB ¢ myTaiusMmyu reia RUNX1 omHOBpeMeHHO MMeINCh
npuobpeteHHble myTanuyu reHa CSF3R. 2To ObIM B OCHOBHOM
nanuedTsl ¢ BH ¢ mytauusamu renoB ELANE, HAX1, SLC37A4 (G6PT1),
GFI1 1 WAS [58].

Tunuuneie g OMJI myTauuu OPYTrUX TE€HOB BCTPEYAIUCh pexe:
myTauus reHa EP300 BoisiBiieHa y 4 nauueHToB, reHa FLT3-1TD - y 2
naiuueHToB, reHa CBL - y 1 manuueHnra, reHa SUZ12 - y 1 manmenra.
Mytauuii reHoB CEBPA, DNMT3A, IDHI1, IDH2, NPM1 un TET2 He
ObUIM BBISIBJIeHbI. TakuM 00pa3oM, caeayeT OTMETUTb, UTO HaJIMUue
opHoBpeMeHHO myTaluy reHoB RUNX1 u CSF3R gBisieTcs 3HaUMMbIM
MIPEIVKTOPOM pa3BUTUS B IOC/IEAYIONIEM Jieiiko3a. Takue mauyeHTbl
OO/DKHBI  TIOABEpraTtbCs Oojiee TIIATEILHOMY OMArHOCTUYECKOMY
MOHUTOPUHTIY C IIeJIbI0 00jlee paHHEro BBISIBJIEHMS JIeIKEMMUUECKOTO
kioHa [58,59] m Bompoc o mpoBemeHun TICK y HUX [OOJKeH
paccMaTpuUBATHCS ellle 40 ero MOsIBJIEHMS.

T'eHeTMUECKME NPEAUKTOPHI HEOJIAronpuUsITHOTO TEeYeHMS
TSDKEJION BPOXAEHHOVM HeNTPOIeHUM y MalyeHTOB ¢ MyTalyen
B reHe ELANE

Haunbonee KpyrHoe uccaefoBaHMue, IIeJbl0 KOTOPOro ObLIO
BbISIBJIEHNE CBSI3M MEXIY yCTaHOBJIeHHbIMU Aedektamyu reHa ELANE
M KIMHUYECKMMMU MpPOSIBJIEHUSIMM O0le3HM ObLI0 IIpoBemeHo V.
Makarvan u coaBT. [63]. by mpoaHanu3upoBaHsl AaHHble 13 SCNIR
y 307 nmanueHToB C pa3inuyHbiMu MyTauusmu B reHe ELANE.

VY 187 nauyenToB ¢ TBH 6bu1M 06HapyskeHbl 94 OTHeIbHbIE MyTaLIUN,
a y 120 maumentoB ¢ IIH-22 myrammun. b0 moka3aHoO, 4UTO, Kak
npaswio, npu [IH u TBH BcTpeuaroTca pa3Hble MyTaluy, OGHAKO 12



MyTaluii HaOIogaNuch y IallMeHTOB C 000uMMM 3a00eBaHUSIMMU.
Cpenu mytanuit rena ELANE npeo6naganyu MmucceHc-mMmyTauum (n=65),
BCTPEYaINCh TaK ke MyTaluu CO CABUTOM paMKM CUMTbIBaHMUS (n=15),
HOHCEHC MyTauuu (n=8), MHTPOHHbIe MyTauuu (N=8), a TaKKe
noenenuy WIM BCTaBKM Oe3 HapylleHMs paMKu CUMTbIBaHUS (n=7).
WHTepec mpencraBisieT TOT (HAaKT, UTO MMUCCEHC—MYTalMyM Yalle
BcTpevanuch ripu TBH (y 134, viu 71,7%, n3 187 manueHTOB), yem
npu IIH (y 59, wnn 49,2% n3 120 maiyueHTOB, p=2x10_4). Tem He
MeHee, BCe MyTallMyM CO COBUTOM paMKM CUMUTBIBAHUS ObLIN
accoLMMpoBaHbl UCKIOUMTENbHO ¢ TBH [63].

ITpu ananuse peructpa SCNIR y 30 (16%) n3 187 nannentos ¢ TBH ¢
25 (24%) pasnuuHbiMM mMyTauusMu B reHe ELANE 3aduKCUpPOBAHO
passutue MIIC/OMJI; 79 (76%) mytaunii u3 104 He ObLIM CBSI3aHBI C
TpaHchopmanmeit B MIC/OMJI. Pa3BuTue ieiikeMum oTMeueHo y 1/3
MalMeHTOB C MyTallMSIMM CO CABUTOM PaMKU CUUTBIBAHUS (Y 6 (31,6%)
13 19), y 1/4 mauueHTOB - C HOHCeHC-MyTauusimu (y 3 (25%) us 12) uy
3 (20%) n3 15 mainueHTOB C MHTPOHHBIMM MYTaIUSIMU, TOAbKO y 17
(12,7%) n3 134 maumeHTOB C MMUCCEHC-MYTaLsIMU [63].

MIC/OMJI HanboJsiee YacTO pa3BUBAJICS y IMAIMEHTOB C MyTalluei B
nonoxkeHun C151Y (y 3 (75%) us 4) 1 y nauyeHTOB C MyTaliueil B
nonnoxkeHuu G214R (y 3 (33,3%) n3 9). MIIC/OMJI Tax ke pa3Buica y 2
(8,3%) u3 24 maumeHToB c myTamueii S126L. Habmiogancss TOMbKO
oguH caydan MIOC/OMJI mpu  KaXAoil M3 IOPYyrux MyTaluid,
accouuupoBaHHbix ¢ MJIC/OMII [63].

[Tomumo passutuss MIC/OMJI, Hu3koe AKH no Hauvasa Tepamnuu
pul-KC® u orcyrcrBue orBera Ha pul-KCD Tak ke OTHOCUTCSI K
IUIOXMM TIPOTHOCTMYeCKMM (akTopaM WU SBJSETCSI KpUTepuem
Tspkesioro TeyeHusi TBH [63, 64]. OTu mapaMeTpbl ObLIM OIl€eHEHBI Y
241 nauyuenTta u3 peructpa SCNIR (y 165 mauyentoB ¢ TBH u 76 c
IIH). Kak u cnemoBasio oxupath, cpegHee AKH y nanmentos ¢ TBH
6bI0 MeHbllle, yueM y maimeHToB ¢ LIH (0,10 mpotuB 0,40x10 /m;
p=5x10_20), a addektuBHas mosa pul-KCD - Beie (6,7 mpoTus 2,1
MKI/KT B CYTKU; p=2x10_14) [63].

B aryuan ¢ MIIC/OMJI, oueHb HM3KO€ KOJMYECTBO HENTPOPUIOB
(ompenensemoe Kak 0) 3HAUMTENIBHO Yallle BCTPEeYaaoCh y NalyeHTOB
C TaKMMM MyTauusimu, kak A57T (4 cnydas us 4), C151Y (3 aiyyas us
4) u G214R (3 cnyvas u3 9) [63].



dddextuBHas gosa pul-KC® y mauuenTtoB ¢ IIH 6bi1a mpuMepHO

OAVMHAKOBOJ/ BHE 3aBUCUMMOCTM OT TUIIA U JIOKAAM3ALUUM MYTalUMN.
Harmpotus, B rpyrmne 60i1bHbIX ¢ TBH 06111 06HapY>KeHBI KOPPEISLIN
Mexnay cpenHeit 1o3oi pul-KC® u pacrioyniokeHneM MyTallMM, a Tak
ke Mmexny cpemHein nmoszoint pul-KCO® u tunom mytauuun. boree
BBICOKME A03bI MperapaTra CBSI3aHbl C MyTaLMSIMM, PACIIOIO)KEHHbIMU
B JIOKycax nmobam3octu ot 5" u 3 - UTR, a He BO BHYTPeHHUX 00J1aCTSIX
reHa. B yacTHocTH, B Go/see BBICOKMX [103ax ITpeliapaTa HYXXIaIUCh
MalyeHThl ¢ paHee onucaHHbIMM MyTanusimu C151Y u G214R, B TO
BpeMs1 Kak Oomee Hu3kue n03bl pul-KCD Obiim 3p@ekTuBHBI Y
nauyeHToB ¢ myrauusmu P139L u IVS4+5 G>A. V 5 maumeHTOB C
myTainueit G214R Obina BbimosHeHa TI'CK B CBSI3M C OTCYTCTBUEM
orBeTa Ha Tepanuio pul-KCD (cpegHsis MCIIONb30BAaHHAS 034
nperiapara, KOTopasi He MpuBejla K TepareBTMUeckomy 3(deKTy,
cocraBmuia 80 MKI/Kr/cyT) [63].

[Ipy cymMmapHOM aHajau3e pucka TakKux (aKTOPOB TIKECTU
3aboyieBaHMs, Kak pa3putme MJIC/OMJI, HEOOXOAMMOCTb IIPOBEIEHMS
TICK u cmepTenbHbIMA MCXOH TaK Xe Oblja BbIsIBJieHa CBSI3b C
pacrojiokeHeM MyTaluM U ee KOHKpPeTHbIM TumoM. Ilocime 20 net
npumMeHeHust pul-KC® ob6iiee KOAMUECTBO CIAyyaeB U IOJS
MalMeHTOB, Y KOTOPbIX BO3HUKIM ITU YyrpoXKawliue >KU3HU
OCJIOKHEHMSI, COCTaBWIO 53% pOjs TMalMeHTOB C MyTalusiMu,
JIoKaymM30BaHHbIMU B obnactu ot 5° UTR mo 2-ro 3k30Ha, 71% mas
MalMeHTOB C MyTalUsIMM B 5-M 5K30He MPOTUB 35% y MalMeHTOB C
MyTalMSIMM BO BHYTPEHHUX 00/acTsIX reHa (OT 3-ro 9K30Ha 1o 4
uHtpoHa). Ilocne 20 ner Ttepanmuum pul-KC® y Bcex 9 (100%)
nanueHToB ¢ myrtauuein G214R u y Bcex 4 (100%) mauueHTOB C
myTtaiueit C151Y Obliy yrpoxkaloiiye >KU3HU OCIOXKHEHUSI, B TO
BpeMs, KakK HM y ogHoro u3 11 maumeHtoB ¢ myrtaumusamu P139L u
IVS4+5 G>A yrposkamoiiye JKM3HM OCJAOXKHEHUSI He ObLIu
3aperucTpuUpoBaHbl, U TOJIbKO ¥ 2 (10%) nmanmenToB us 20 ¢ myTaluen
S126L Takke OTMeUYeHbI KM3HEYIpoOXKalllye OC/IOKHeHMs. B memom,
rocie 20-nmetHeit Teparuu pul-KCD o6Iiee KoaM4YeCTBO CayyaeB
YI'POKAIOIIUX KU3HU OCJIO)KHEHUI cocTtaBmio 46% npu TBH npoTtus
7% tipu 1TH [63].

1.4 KoguposBanue nmo MKb 10

D70 - ArpaHy/nouuTo3

Opyrue ummyHoaeduuutsl (D84):



D84.8 - [Ipyrue yTouHeHHbIe UMMYHOIePUIIUTHbIE HapyIIeHUS

1.5 Knaccupuranms

B cooTBeTcTBUM C Kiaccubukauyei, npeaaoxkeHHoi G. Bohn, K.
Welte and C. Klein B 2007t [60], rpyrnina BpOXXAeHHbIX HEMTPOIIeHUI
IeJIUTCS Ha C1eAyouye MOArPYIIbL:

1. M3onvpoBaHHas  TsDKenass  BPOXKOEHHas  HeMTporieHus  /
[Inknnyeckass HEMTPOIIEHUS
2. HeliTporieHnu, acCOLIMMPOBAHHbIE C TUTIONUTMEHTALIMEe

e Cunapom Yenmaka-Xuraiiu

e [pucuenyut CMHAPOM TUII 2

e Cunppom 'epmanckoro- ITyayiaka TuI 2
e Jedpumut pl4

e BpoxgeHHbIN OyCKepaTo3

3. CungpoMasibHble (DOPMbI HEMTPOIIEHMIT 6€3 TUIIONUTMeHTaL N

e JledbuuuT pocToBOro (pakropa

e WHIM cungpom

e Cunpgpom llIBaxmaHa-/laimMmoHIa

e Cungpom KosHa

e bapr cuHIpom

e Jlvicria3ms Xpsiia U BOJIOC

e InukoreHoBast 60sie3Hb THI Ib

e l3oBasiepuKalugeMus

e [IponmoHuKaLuaeMus

e MeTwiMaJOHOBAS aUUaEeMUS U JIP.

ITo cTenneHu BBIPa)KEHHOCTU HEVTPOIIEHUS
nenurc [6]:

CreneHb HENTpoNeHun AKH

nerkas KoHueHTpauus mexay 1,0-1,5x109/n
cpeaHss KoHueHTpauus mexay 0,5-1,0x109/n
Tshxenasa (arpaHynoumTos) KoHueHTpaumnsa meHee 0,5x109/n

Tax:ke BH MOXHO KJI&CCM(I)MIIMPOB&TB B 3aBUCMMOCTHM OT THUIIA
HadjieagoBaHMSA.

e AyTOCOMHO-IOMMHAHTHBIN
* AyTOCOMHO-peLeCCUBHbIN



e X-ClLieIJIeHHbIN

B cBSI3M ¢ GOJBINON TeTepOreHHOCThIO TPYMIIbl 3aboneBanmii BH,
HIDKe TIpuBeleHa cBomHast Tabmuua (tabmuua I'1), OCHOBHBIX
M3BECTHBIX HA CErONHSIIHUI OeHb HO3oJormyeckux enuuul, BH, B
3aBUCUMOCTU OT TUIIA MYyTallM U COMYTCTBYIOWIEN IaTOJOIUU, TIPU
KOTOPBIX  HEMTPONEeHUs]  SBASeTCS  BaXXHBIM  JIaOOPaTOPHBIM
IIPU3HAKOM.

1.6 Knmanuyeckasa xapTuHa

VYV mnanueHtoB ¢ BH yxke B paHHeM HeOHaTaJIbHOM Ilepuone
pa3BUBAKOTCS  TsDKesble, HepeaKo JeTajbHble OaKTepuaabHbIe
MHOEeKUMN: THOWMHBIA OTUT, TUHTUBUT, CTOMATUT, KOKHbIE
MH(eKIMOHHBIE MPOLEeCChl, IITyOoKMe abCcLecchl, THEBMOHMS, CETICUC,
MEeHUHIUT [1].

Hanbonee vacTto BCTpedyaeMbIM MHMEKIMOHHBIM IIPOLIECCOM
SBJISZIACh  PEUUIAUBUPYIOLIME  CTOMATUTBI/TUHTUBUTBI, KOXXHbIE
mHdeKMM/abcieccol, peuaMBUpPYIONIe 6akTepuanibHble MHDEKIIUU
BEPXHUX [IbIXaTeJbHbIX ITyTeil (CMHYCUT, OPOHXUT, THOMHBIN OTUT).
OmHako YacToTa M TSDKeCTb MHMEKIMOHHBIX IMPOIeCCOB HEeCKOJIbKO
OT/INYAINCh B 3aBUCUMOCTU OT IOBPEXOEHHOTOo reHa. IlauymeHTsI C
MyTalyueil B reHe SBDS 1MelOT HaMMeHblllee YMCI0 MHQPEeKIIMOHHbIX
OCJIO’)KHEHM, 110 CPaBHEHMIO C MallMeHTaMU, MMEeIOIMMU MYTallMIO B
reHe ELANE, TeM He MeHee, U B 3TOJ TpyIilie OTMEeYalTCsl 3HaUMMble
MHQEeKI M, BKIKOYAsl IOBTOPHble MHEBMOHMU. Y IIAlIMEeHTOB C
myTauusimu B reHax ELANE, WAS, G6PC3 3aduKkcMpoOBaHO pa3BUTUE
TSDKEJIbIX CUCTeMHbBIX MHeK1nii (cercuc, MEeHUHIUT, dHIe@aquT u
np). Ilo COBOKYITHOCTM, HECMOTpsSI Ha BapuabeJbHOCTb B COCTaBe
TPYIIbI, HAaMOOIbIIAs YacTOTa MH(PEKIMOHHBIX SMM30/I0B OTMeUeHa Y
6onbHbIX C MmyTanueii B reHe ELANE. Tlomymo MHMEKIMOHHBIX
3NM3000B B KIMHUKe Yy TmauueHToB C BH MoXkeT oOTMeuaTbhbCs
COMYTCTBYIOIIAS TATOJOTUS CO CTOPOHBI OPYIMX OPraHOB U CUCTEM
(cmoTpu Tabnuiy I'l). V mauyeHToB ¢ myTaineil B reHe ELANE MoskeT
OTMeUaTbCsl OCTEeONnopo3. Y MalMeHTOB ¢ MyTaluein B reHe G6PC3
MOXXeT OTMeydaTbCsl YCUJIEHHBIN COCYAMCTBIA PUCYHOK, BPOKIEHHBIN
IIOPOK Cepila, BPOXKAeHHAas] OMCIUIa3usl Ta300eIpeHHBbIX CYCTaBOB,
0eKOBO-2HepreTuyeckass HeOOCTaTOYHOCTb TSDKEeJIOM  CTeleHH,
Oy/nbOapHble HapylleHMs], 3aJepskka peueBOT0 MHTEJIEKTYaIbHOTO
pasBuTusd. [jag mnaumMeHTOB ¢ cuHApoM IlIBaxmaHa-/laiiMOHIa
XapaKTepHOM KIMHUYECKOM OCOOEHHOCThI0O ObUIM 3K30KPUHHBIE



HapylleHUs TOKeTyJOYHOM Kele3bl, KOCTHble aHOMa/IuM, Pa3HOM
CTeIleHU BbIPA)KEHHOCTH, KIMHUYECKME TIPOSBIEHUS CUHIPOMA
uuronusa [4,8, 63].

Kpome TsiKenbIx OakTepuaibHbIX MHbeKIuit, npu BH oTmeueH
BBICOKUM puck paszsutusa OMJI/MIC[3].



2. IuarHocTuka

2.1 JKanoOsl 1 aHAMHe3

e PekomMeHAayeTcs1 BceM IaiineHTam ¢ BH mompo6HbIit ompoc xkajoo,
c6b0op aHaMHe3a 3abojieBaHMS, CEMEHOTO aHaMHe3a C IIeJbI0
BepubuUKalMy AuarHo3a 1 olleHKU TSKeCTU COCTOosIHMA [4, 6, 8, 61,
63].

VpoBeHb yOemuTeIbHOCTM perkomeHmauuii C (YypoBeHb
JOCTOBEPHOCTHU A0OKA3aTe/lAbCTB — 4)

Kommenrapum: OcHogHboiMU anobamu npu BH saenatomcs
peuudusupyloujue uHpekyuoHHsle 3ab0ne8aHusi, maxkue Kak omumsl,
MOH3UWIIUMBL, CIOMamumesl, peyudusupyruiee meueHue 2uHzusuUmMda,
UH(pEeKYUOHHble NopaXceHus Koxcu (omganum, abcyeccel, QypyHKybl),
NHeBMOHUsSI, He MOMUBUPOBAHHAS JuUXopadKka, pexce  Cencuc,
MEHUH2ZUM.

IIpu cbope cemeliH020 aHAMHe3a 8POIOEHHYH) HeliMPONeHU) MOMNCHO
3an00o3pums Npu CKJIOHHOCMU POOCMBEHHUKO8 K UACMbIM MSIHCENbIM
UHpEeKUUOHHbIM 3a00/1e8aHUsIM, paHHell nomepe 3y608 Y uleHO8
ceMblU, Hanuuue 8 cemeliHoM aHamHe3e cayuaes cmepmeli demeli 8
pavHeMm g8o3pacme om uH@pexuuii. bauskopodcmeeHHwvlli Opaxk mexcoy
podumensmu yseauuusaem 8eposimHOCMb aymoCcoOMHO-pPeyeccusHoll
namosozuu.

IIpu onpoce podumeneli 6cex nayueHmos ¢ BH HeoOx00umo
YMOUHUMb CPOKU B03HUKHOBEHUS, YACMOMY U MINECMb NPOsi6IeHUS
UH(EKUUOHHBIX 3aboiesanuli y pebeHka (ompanuma,
napanpokmuma, KOMcHblX a0OCyeccos, OCMpwuIX JauUMpadeHumos,
cmomamumos, 2uH2u8uUmMo8, 0Mmumos, OPOHXONHEBMOHUL U UHpeKYUTI
opyeux JoKkanusayuii), 3nu30008 HEMOMUBUPOBAHHOLU JUXOPAOKU,
CPOKU U yacmomy zochumanusauyuii 8 cmayuoxapsl. Onpocums, Kax y
pebeHKa 3ax)cusarm paHsl Nocjie Nope308, CCAOUH, MPABM.

IIpu oyeHxe pe3ynbmamos npedvldyujux aHaaiu308 Kposu nauueHma
HeoOx00uM0o ymouHsames 803pacm, Kozdd OblLI0 8nepabvie 0OHAPYHEHO
cHuxceHue AKH 8 nepugepuueckoli Kposu, NnpoooxumenpHOCms u
cmeneHb HelimponeHuu. Bce kauHuueckue aHanussl Kposu nayueHma
xeenamenvHo npedcmasums 8 sude mabauybl



2.2 dusukajgbHOE 00c/IeoOBaHye

e PexomeHnayercss Bcem mnauyeHTam ¢ BH 1poBecTu MOJHBIN
(bU3UKaNbHBIN OCMOTP C 11e/1bl0 BepuduKaLyy OMar{osa, OleHKU
TSKeCTU cocTossHud [4,8,61,62].

VpoBeHb YyOeauTenbHOCTHM pekomeHzanuit C (YpoBeHb
IOCTOBEPHOCTM JI0KA3aTeIbCTB — 4)

KomMmeHTapumn:

1. Ouenka husuueckozo paszeumus - U3-3a NepPeHeCceHHblX UAaACmblx
uHgexyuii demu mozym omcmasams 8 (u3uueckom passumuul.

2. Tepmomempus - u3-3a  UHpeKyuli  803MOMCHO  NOBblUIEHUE
memnepamypeul meJa.

3. OcMomp _KOMCHBIX NOKPOBOB - BAXCHO 00pamumps 6HUMAHUE HA
Hanuuue KOXCHbuIX Cbineli, (ypyHKY108, KOMCHbIX AOCUECCO8, a MAKH(e
pybyos Ha mecmax ux npedwecmayouieti 10Kanu3ayuul.

4. Bonocwl — 0215 nayueHmos ¢ curopomom Yeduaku-Xuzauu, CuHOPOMOM
Ipucuenn, cuvopom IepmaHckozo-ITyonaka 2 muna xapakmepeH
nenesvHoslli ysem B60J10C UMU cedble B80J10Cbl, ANbOUHU3M, OIS
nayuermos ¢ cuHopomom MaxKvtocuka xapakmepHa 2unonjasus
80J10C.

5. Quenka cocmosiHuA cu3ucmoli nojocmu pma, 3y008 - Cmomamumel,
uacmele 2UH2UBUMbBL NPUBOOSIM K pACUIAMbIBAHUI U paHHell nomepe
3y608. Ilepuodonmumeol.

6. [lanbnayus epynn nepugepuyeckux IumMg@oy3ios - oueHUmMs pasmepal,
KOHCUCmeHyuio, 60n1e3HeHHOCMb nepugepuueckux aumpoysnos. U3-3a
uacmoelx  UHGEKYUOHHbIX  3a00]1e8aHULl  B03MOMCHO  paseumue
JIOKAJIU308AHHOTI UIU 2eHEPaNU308aHHOL TUuMpoadeHonamudl.

7. [lanvnauus cene3eHku - ChjieHoMe2anus uUHoz20a paseusaemcsa npu

onumenvHomM npumeHeHuu pul-KC® y nauuenmos ¢ msxenot
8pOXCOeHH Ol HelimponeHueli.

2.3 JJabopaTopHas AMarHOCTUKA

e PexomeHnpayetcst BceM mauyeHTaM ¢ BH npoBoguTe KIMHUYECKMUIA
aHaJIM3 KPOBMU C JieliKoLuTapHoi dopmynoii 1 onpeneneneMm COD
C LIeJIBIO OIpeeeHUs TSKeCTu HelTponeHun [2,4,8,61,63].

VYpoBeHb YyOeauTeIbHOCTHM pekoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTU JOKa3aTeJbCTB — 4)



KommeHTapumn:
1. B kaxdom aHanuse paccuumsieams AKH.
AKH paccuumsieaemcs no ciedyouieti popmyrne:

AKH = (nanoukosidepvvie Helimpogunvl (%) + cezmermosidepHole
Helimpoguasl (%)) x obwee uucno aetikoyumos/100.

2. Ecin  HeliTporieHusi BbIsIBIeHAa Ha @oHe MHMEKIMOHHOTO
3aboeBaHMsl, MMOBTOPUTh KIMHMUYECKUIA aHAIMU3 KPOBU IOBAKIBI,
yepe3 1 1 2 HeJle/Iu TTOC/Ie BbI3IOPOBIEHNS OT MHGDEKIUMN.

3. [Ipy nogo3speHuM Ha UUKIMYECKYI0 HEMTPONEeHMIO0 aHa/Iu3 KPOBU
6epeTcs 3 pa3a B HeJlelII0 B TeueHue 6 Hemesb!!!

4. [TauyeHTsl ¢ mMyTtauusamu B reHax SBDS, WAS moryr mmers B
Hayvase KU3HU HOpPMaJIbHOE abCoJII0THOE KOJIMYECTBO
HeMTPOoPUIOB, KOTOPOE CHIKAETCS Yepe3 HeKOTOpPoe BpeMmsl.

e Pexomenpayercs BCEM anyeHTaMm C BH IIPOBOAUTD
OMOXMMMUECKMI aHa/IM3 KPOBU C 00s13aTe/IbHBIM MCC/IeIOBaHMEeM
ob1ero 6eiKa, MOYeBMHBI, KpeaTMHMHA, Ounmpyonna, AnaT, AcaT,
JIOT, IO, rroKo3bl, aMuiiasa, Jiurasa, XxonecrepuH [8,61,64].

VpoBeHb YyOeauTenbHOCTU pekomeHzauuit C (YpoBeHb
IOCTOBEPHOCTU J0Ka3aTeJIbCTB — 4)

e Pexomenpayercss nauyeHtam ¢ BH mnpu Haamumm IIpr3HAKOB
OCTPOJ MM XpOHMUYECKO¥ uHGEKLMM, ITpoBedeHMe II0CeBOB Ha
diopy ¢ onpeneneHMeM aHTMOMOTUKOUYBCTBUTETbHOCTY M3 O4aroB
MHdeKkuM (BKIHOUas MOCEeB KPOBU, MOUM, OPOHX0-a/IbBEOJISIPHOTO
JlaBaka IPU COOTBETCTBYIOUIEN CUMIITOMATUKE) C LeJIbI0 OL€HKU
TSIKECTU COCTOSTHUSI U TTo00opa afieKBaTHO Tepanuu [2,8,61].

VYpoBeHb YOEOUTENIBHOCTHM peKoMeHIanuii B (ypoBeHb
JOCTOBEPHOCTHU IOKA3aTe/lAbCTB — 2)

e PekomeHpayeTcsl maiyeHTam ¢ BH npu momospeHun Ha 60sie3HU
obMeHa, a Takke cuHIpoMm IlIBaxmaHa-IlaiiMOHAa, MCCIeIOBaHMe
KOIIPOJIOTMM, TaHKpeaTM4yecKoi 3jacTa3bl Kajda C  IeJblo
Bepudukauuu guartosa [4,8,62,64].

VpoBeHb YyOeauTenbHOCTU pekomeHzauuit C (YpoBeHb
IOCTOBEPHOCTU J0Ka3aTeJbCTB — 4)

e Pekomenpayerca BceM nanueHtam ¢ BH  wmcuiemoBaHue
CBIBOPOTOUHBIX MMMYyHOII00yinHOB KpoBu (IgG, IgA, IgM),



MMMYyHO(eHOTUNIMpOBaHMe JTUMQPOIUTOB, C 1eJbl0 MCKIIOUeHNe
BapMaHTOB BPOXIEHHON HENUTPOIIeHUM B COCTaBe CUHIPOMOB
uMMyHoaeguinuTos [4,8,61,62,63].

VYpoBeHb YyOeauTeNbHOCTHM peKkoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTHU IOKAa3aTe/lAbCTB — 4)

KommeHTapum: o00cnedosaHue pekoMeHO08aHO Ofisl UCKIOUeHUs
HelimponeHuu 8 cocmase Opyzux ITH/IC, a makxce 0Ons nposedeHust
JuggepenyuanvHoli  duazHocmuku  8pOXOeHHOLl  HelimponeHuu
(Hanpumep, ona nayueHmos ¢ mymauueti 8 zeHe ELANE xapakmepHa
2unepzammaznobynuHemus, ona nayueHmos ¢ WHIM cuxdpomom u op.
XapaxkmepHa 2uno2ammazio0yauHeMusl).

PexomeHayeTcss BceM TranueHtTaM ¢ BH  1ipoBemeHue
KOCTHOMO3T'OBOM MYHKUUUA (KMI), C 11eJIbI0 OLIeHKU
MOp(OJOrMYEeCcKOr0 COCTaBa KOCTHOIO MO3ra — IIpU IIOCTaHOBKE
IMarHosa, u gaaee 1 pas B roj, Ipyu HeoOXOOMMOCTH Yalle (ge6ioT
MOC/OMJ) [4,8,61,63].

VYpoBeHb yOeauTeNbHOCTH pekoMeHnanuii C (YpoBeHb
JOCTOBEPHOCTHU A0OKA3aTe/lAbCTB — 4)

KommeHnTapumu: KocmHsili Mmo032 acnupupyemcsi u3 2-3
aHamomuueckux mouex. [Ins nyHkyuili ucnonws3yroomcs nepedHue u
3a0Hue 2pebHU Kpblibe8 hodB8300uWHbIX Kocmeli. CmepHanvHas
NYHKYUsl 8ciedcmaue 8bIC0K020 PUCKA N0BPeHcdeHUsl 0P2aH08 2PYOHOLI
KJlemku, 8 uacmHocmu cepoya ¢ nocuaedyrwujeti e2o mamnoHadoti, y
demeti 3AIIPEIIIEHA! YV Odemeii 8 8o3pacme 00 200a B803MOMCHO
LUCNO1b308aHUe 07151 NyHKUUU Oyzpucmocmu 60buiedepuyo80ti Kocmul.

Ilpu yuknuueckoll HelimponeHUUu NYHKYUW KOCMHO20 Mo032d
nposodumsw 80 8pems HelimponeHuueckoui ghaswt!!!

PekomeHnayeTcss BceM nauueHtam ¢ BH  mnpoBemeHune
LIUTOreHeTnueckoro ucciemosanms (LII)) KocTHOTo mo3ra, C 1ejblo
MUCKIIOUEeHMSI XPOMOCOMHBIX IIepeCTpOoeK, B TOM 4YuUCIe U
npeapacrojarammux K passutuio MIC - 10pu IIOCTaHOBKE
IvarHosa, u gaiuee 1 pas B rog [4,8,63].

VYpoBeHb YyOeauTeNbHOCTHM pekoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTHU 0KAa3aTe/lAbCTB — 4)

PeKOMEH,ZlyeTCSI IIpoBegeHmne MOJIEKYJIAPDHO-TEHETUYECKOI'o
dHa/IM3a BCEM ITallM€EHTaM C IIOAO3peHNMeM Ha BPOXIEHHYIO



HeMTpOoneHuio (B 3aBMCUMOCTY OT KJAMHUYECKON U J1abopaToOpHOI
cumntoMmatuku), mo CoHrepy B reHax ELANE, WAS, SBDS, tpu
OTpULIATEJIbHOM  pe3y/lbTaTe  pPEKOMEHIO0BAaHO  IIpOBedeHMe
CeKBeHMpoBaHMe HOBOro mokojieHuss (NGS) — TapreTHas IlaHelb
WJIN TIOJTHO3K30MHOe CeKBeHupoBaHue [4,8,61,62,63].

VpoBeHb YyOeauTeabHOCTH perkoMeHpamuii C (YypoBeHb
IOCTOBEPHOCTM I0KA3aTeIbCTB — 4)

KoMmmeHTapumu: @akmop HACIe0CMB8EHHOCMU MOXem NnoMoub 8
ycmauoseneHuu ouazHo3a. Hanpumep, aymocomHO-0OMUHAHMHAS
mymauus 8 2eHe ELANE siensemcsa Haubosiee uacmo ecmpeuaroujetics
8 C/lyude YUKAUYECKOU HelimponeHuu u msxenol 8poMoeHHOl
HetimponeHuu. Ecnu pebeHoK 00/1eH U y K020-MO U3 UTIeHO8 CeMbll YHce
umeemcs duazHo3 TBH, accouuuposaHHoti ¢ mymauusmu zeHa ELANE,
ciedyem npeononazames Hanuuue mymayuii 6 2eme ELANE, u ux
MOMCHO 8bls16UMb 8 Nepeéble Mecaybl HusHu. Hanpomuse, y nayueHmos ¢
3aboniesanusiMu,  Komopsle  Haciaedyiomcsi N0 AYMOCOMHO-
peueccusHomy muny, Hanpumep, BH eciedcmeue mymauyuti 8 2eHax
HAX]1, G6PC3, JAGN1, unu SBDS, cpedu npouux, 06s1uHo duazHo3 BH
oOHapymueaemcsi ~ cpedu  uneHo8  cembu  enepsvle.  BH,
accouuuposaHHas ¢ mymauusmu e 2eHe TAZ36 (cundpom bapma) unu
8 2eHe WAS Hacnedyiomcs X-cyenneHo. CmaHdapmHsili nodxo0 0as
demetli ¢ msaxcenoli HelimponeHueli U <«00pPbIBOM CO3PEBAHUS» 8
KOCMHOM Mo32e, a8siemcs uccnedosarue 8 2eHe ELANE, nocCKOnbKy
JaHHble Mymauuu ecmpeuaiomcs Haubosnee uacmo. KnuHuueckue
JaHHble, YKa3vleawujue HA CUHOPOMAbHYIO KapmuHy y OaHHO20
nayueHma, mozym nomous onpedenums, KAKol UMEHHO 2eH cmoum
nposepums 8 nepsyw ouepedv. Hanpumep, y H080p0O#0IeHH020 C
HelimponeHueli  makxe  NpPosBJSAIOMC  HeaY0OUHO-KUUIEUHblE
CUMNMOMbL — HapyuleHue pocma u naoxas npubaska 6 gece (CUHOpOM
IlIsaxmana-/laiimoHOa), credyem nposecmu CeK8EHUPOBAHUE 2€HA
SBDS. IIodo6bHO 3momy, y Maapuuka ¢  HelimponeHueti,
HedocmamouHocmelo  OJblXaHuss U cumnmomamu  cepdeuHot
HedocmamouHocmu (Komopbole S6A10Mcsl Npu3Hakamu cuHopoma
bapma) 6 nepsyr ouepedv HY#HO nposecmu CeK8eHUpOB8AHUE 2eHa
TAZ unu y nayueHma ¢ mskenol HelimponeHueu U aHOMAAUsIMU
paseumusi Mouenosiogoll cucmemsl uau cepoya Haoo nposecmu
cexkseHupogaHue zeHa G6PC (cm. Tabnuyy I'1).

PekomMeHayeTCsl  BBbISIBJIEHME  COMAaTUUYECKMX  MyTaluu, y
naumeHToB ¢ TBH, B reHax CSF3R, RUNXI, B CBSI3U C BO3MOXXHBIM
prickoM nepexoga B MIIC/OMIJI [4,8,65].



YpoBeHb YyOeauTeNbHOCTHM pekoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTH A0Ka3aTeabCTB — 3)

2.4 "HCTpyMeHTa/IbHasA OVarHoCTUKa

e PexomMeHAyeTcCs1 IIpOBeleHMEe YIbTPa3sBYKOBOIO MCC/IeL0BaHUSA
OpIOLIHO}  TOJIOCTM, T[IOYeK, BceM mnanueHTam BH, ¢
OMAaTHOCTMUYECKON Lenblo s BepuduKanuyu AMarHosa WiIn
BO3MOYKHOTO BbISIB/IeHMS ouaros uHbexuuu [8,61,64].

VpoBeHb YyOenutenbHOCTH pekomeHaauuit C (YpoBeHb
IOCTOBEPHOCTHU JOKA3ATEIbCTB — 4)

e PekomMeHAyeTcsl IIpOBedeHMe peHTreHorpaduyu MNpUIATOUYHBIX
nmasyx Hoca, peHTreHorpadus TpyqHOI KJIeTKM, a TaKKe IPyTuX
MHCTPYMEHTAJIbHBIX  METOAOB  MCC/IEOOBAaHMUS  TOJBKO  TeM
namyeHTam ¢ BH y KOro ImnpuCyTCTByeT COOTBETCTBYIOIIAS
CUMIITOMATMKa, C 1ebl0 OLIEHKM ouaroB MHeKuum u
Bepudukauuu guartosa [2,8,61,64].

VpoBeHb YyOemuTenbHOCTHM pekoMeHpamuii C (YypoBeHb
IOCTOBEPHOCTU J0Ka3aTeJbCTB — 4)



3. Jleuenue

3.1 KoHcepBaTHBHOE JIeUeHUE

Tepanus pul-KC®.

e PekoMeHAyeTCs BCeM MallMeHTaM C BPOXKAEHHOI HeMTpPOIleHMeN
(KpoMe TaLyeHToB ¢ myTalyueit B CSF3R) Ha3HaueHMe npernapaToB
pul-KC® KOpOTKOro OenCTBUS IJisl OOCTUKEHUS U IIOAdepsKaHUs
abCoNMIOTHOrO KojauuecTBa HelTpodmwioB >1,0 x109/n. [IperapaTsl
pul-KC®, BrITyckamTCcs B opMax JIEHOTPACTUM U pUArpacTum™*,
Jo3upoBKa U KPaTHOCTb BBeHeHUsI MOAOMUpaeTcss MHAUBUIYATbHO
[4,8,61,62,63].

VpoBeHb yOeauTeIbHOCTM pekomeHgauuii C (YypoBeHb
JOCTOBEPHOCTU JOKa3aTeJbCTB — 4)

KommeHnTapum: O6biuHO npenapam 8800umcsi 8 HauaavHoli doze 5
MK2/Ke/cym 00uH pa3 8 deHb hodkoxcHo. IIpu omcymcmeuu omeema
npumepHo kKaxovle 7 OHell excedHesHas do3a ysenuuusaemcsi Ha 10
MKz/Ke/cym 00 moz20 MomeHma, Kozda KOJIUUecmeo Helimpogunios 8
nepucepuueckoti kposu docmuzHem 1,0-1,5 x 109 /Jl. MAKCUMAJIbHO 00
100 mke/xe/cym. [lanee 803MOXCHOE U3MEHEHUE UHMEPBANO8 868€0€HUS.
npenapama (excedHeeHo, uepe3 OeHsb, 2 pa3a 6 Hedenw u m.o.).
ITodobpaHHas 003a U pexum 86e0eHUsl UCNOJb3yemcs: ONUMeNbHO
(NOXMCU3HEHHO), 8 C853U C UeM pekomeHJ08aHO nposedeHue 00OyueHuUe
podumeneli nayueHma u camoz20 NAYyueHma camocmosimenbHOMY
geedeHuio pul-KC®.

B ciyuae omcymcmeuss omeema HA MAaKcumajibHole 003bl pul-
KC® 6 0dosze >50 wmxe/ke/cym, AKH <0,5 x109 /7, Heobxodumo
paccmompemsb 8onpoc o npogederuu TI'CK (cm.Huxce)

Ipu yuxauueckoti HetlimponeHuu 0o3uposKa npenapama 8 HauaabHou
do3e 3-5 mKz/ke/cym moxcem 8800umucs uepe3 deHv, 2 pasa 8 Heoeto
WU exceHedelbHO.

IIpenapam 8800umcsi NOOKOX¥HO, peKoMeHAyemble Mecma UHBeKYuli —
OKoJlonynouHass 0061acme, HApPy#Has uacme njieuya u 0Oedpa.
Pexomendyemcs uepedosams mecma uHseKyuli.



Pucynok 2. Mecma uHzekuuii u npasunia eeedeHusi pul-KC® (I'M-
KC).

g A o5r

K nobouHbiM peakyusim omuHocamcs eunepemust u 6071e3HeHHOCMb 8
Mecme UHBEKUUU, NOoBbluleHUe memnepamypsl, 00/16 8 KOCMAX U
Mouluiyax, 6016 8 wusome. Bce amu peakyuu He mpebyiom ommeHasl
npenapama, 00HakKo uacmo 3ameHa 00HOU @Gopmbl pul-KC® Ha
dpyeyro npugooum K yMeHbuUleHUr N0OOUHbIX I Pekmos.

Ilpu nposedeHuu mepanuu peKOMeHO08AHO MOHUMOPUPOBAMDb
KoHYyeHmpayurw Helimpogunios. Bo epemsi nodbopa 0o3bl mepanuu
pul-KC®, excedHesHwblii 3a60p kposu. 3abop Kposu npouzeooums He
paHee uem uepe3 18 uacos nocne esedeHusi pul-KC®, npu 6o.see
pedkom egedeHUuUu — 8 OeHb UHBeKUuu. Taxoli pexcum KOHMpOJs
ocyuiecmenisiemcs 8 nepevie 4-6 Hedenv JieueHuss uau 0o nodoopa
adexksamuoii do3bl pul -KC®. [Ipu 803HUKHOBEHUU UHGeEKUUU HA (POHE
mepanuu uau 0e3 makosoli peKomeHJ08aHO HeMeOdJleHHOe 83simue
00we20 aHanu3a Kpoeu ¢ N0OCUemom aetikoyumapHoti opmyno.

Tepanus 'M-KCO pekomenpayetcs: nauyeHtam ¢ TBH nmerommm
MmyTaluuo B reHe CSF3R, MOATpaMOCTMMOM [Ji OOCTVOKEHUS U
oA e pskaHMsT a0COTIOTHOTO KomuyecTBa HeitTpodmios >1,0 x109/11
[4,8,66,67].

YpoBeHb yOeauTeIbHOCTHM pekoMeHmanuii C (YpoBeHb
JOCTOBEPHOCTHU IOKA3aTe/NAbCTB — 3)

KommenTapum: Ob6siuHO npenapam 8800umcs 8 HauaavHoll do3e 3-
5 mxe/ke/cym 0duH pa3 8 deHwv. IIpu omcymcmeuu omeema npuMepHo
Kaxcovle 7 OHell exceOHegHas do3a yseauuusaemcst 00 20 mkz/xke/cym.
Jlanee 803MOX3CHOE U3MeHeHUe UHMepsaios 66edeHUss hpenapama
(excedHesHo, uepe3 deHb, 2 pasa 6 Hedento u m.d.). [lodobpaHHas 0o3a



U pexcum 88edeHuUst UCnoJib3yemcs AnumenbHo (NO#CU3HEHHO), 8 C853U C
uem pekomendosaHo npoeedeHue oOyueHue podumeneti nauyueHma u
camozo nayueHma camocmosmenvHomy egedeHuro I'M-KC.

IIpu npoeedeHuu mepanuu peKOMeHO08AHO MOHUMOPUPOBAMb
KOHYeHmpayurw Helimpogunios. Bo epemsi nodbopa 003l mepanuu
I'M-KC®, excedHesHblli 3a60p Kposu. 3abop Kposu npous3eodums He
paHee uem uepe3 18 uacos nocne egederus I'M-KCD, npu 6o.ee
peokom 88edeHUU — 8 OeHb UMBeKUuu. Takoli peicum KOHMpOJs
ocywiecmenisiemcss 8 nepevie 4-6 Hedenv JieueHuss uau 0o nodbopa
adexksamuoii 0o3vt TM-KC®. IIpu 803HUKHO8eHUU UH(peKUUU Ha poHe
mepanuu uau 0e3 makosoli pekoMeHO08aHO HemeOdleHHOe 83simue
00wWe20 aHanu3a Kposu ¢ N0OCUemom aetikoyumapHoti opmyno.

PekoMeHayeTCs MCII0/Ib30BaHMe MPOJOHTMPOBaHHOrO pul-KCO B
dopme #rardumiarpactum B go3se ot 50 7o 100 mr/kr/cyT 1 pa3 B 7-12
OHein y mauueHTOB ¢ BH Haxopsmuxcs Ha Tepanuu pul-KCD
KOPOTKOI'O [JeicTBUS B Ao3e 6onee 60 MKI/KI/CYT €KeIHEBHO C
COXPaHSIUIMMCS arPaHyJI0LUTO30M [68,69].

VpoBeHb YOeaAUTEIbHOCTM peKoMeHpamuii B (ypoBeHb
IOCTOBEPHOCTU 2)

KoMmmenTapum: Bo3MOXHO paccmompems 80npoc 0 nepexooe ¢
kopomkoodeticmgyrwuiezo pul-KC® Ha nponoHzuposattwiii pul-KCD
npu omcymcmeuu adek8amHozo 2emamoJio2uteckozo omeema.

PekomeHnpayeTcsi nainyeHtam ¢ BH wmmerommum HemoCTaTOUYHBIN
reMaTojornueckuii orset Ha tepanuio pul-KC® B mose 6omee 20
MKTI/KT/CYT, 10OaBUTh K Tepanuyu HUKOTMHaAMMJI B go3e 20 Mr/Kr/
CYT per 0S exXeJHEeBHO, IJINTEILHO [62].

VYpoBeHb YyOeauTeNbHOCTHM pekoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTU JOKa3aTeJbCTB 4)

PexkomMmeHyeTcs1 Ha3HayaTh nauyeHTam ¢ BH TonbKo nmpu Hanmnumumn
XU3HeyTpoxawlieil MHbekuuuM Ha (OHe arpaHyI0LMUTO3a,
oTCcyTCcTBUM OTBeTa Ha Tepamuio pul-KCO (I'M-KC®), mHby3mUn
OOHOPCKMX  TPaHYJIOUMUTOB, C  LeJbl0  IpefoTBpalleHus
KU3HEYTPOXKAKIINX CeIITUYECKUX COCTOsTHNUM [70,71,72].

VpoBeHb Yy0eOUTENbHOCTU peKoMeHJauuii A (YypoBeHb
IOCTOBEPHOCTU J0Ka3aTebCTB 2)



KoMmmeHnTapum: Ipanynoyumot usonupyrwmcs us ABO coemecmumoti
Kposu 300posvix 00HOpPO8. [lnsa mobunusauuu 2paHyaouumos Kak
npasuio ucnonv3yrwomcs npenapamot pul-KC® 6 dose 4-8 mxz/Ke.
I'panynoyumest 8vidensiiomcst ¢ nomoulvio agepesa uepes 15-18 uacos
nocie amozo. I'pamynoyumol 06ayuaromcst u 8800samcsi 060J1bHOMY 8
mom xce deHb 8 do3e He meHee 10 000 kn. Tepanusi Kak npasuo
nposodumcsi  exceoHe8HO uau uepe3 deHb 00 paspeuieHus
Hu3Heyzpoxcaiouleti uHgexyuu.

PekomeHpayeTcst MCIIOJIb30BaHMe NpoUIaKTUUECKO
aHTUOAKTepUaIbHONM, MPOTUBOTPUOKOBOI Tepamnuy IalieHTaM C
BH, y KOTOpbIX OTMeuaeTcsl OTCyTCcTBMe 3pdeKkTa oT Tepanuu pul-
KC®, a Ttakke mpu HaJIUMuUM XPOHUUYECKUX OYaroB MHQEKLUU, C
1IeJIbI0 TIpeNOTBpallleHMsT Pa3sBUTUS TDKeNIbIX MHMEKIMOHHbBIX
oul0XHeHu1 [4,8,62,63].

VpoBeHb YyOeauTenbHOCTH perkoMeHpamuii C (YypoBeHb
IOCTOBEPHOCTU J0Ka3aTebCTB 4)

KoMmMmeHTapumn:

AHmubakmepuanvHas mepanus:

. AMoKcuyuinuH+kaagynanosas kucioma** 6 doze 40 mez/ke/cymku 6
dsa npuema - exceoHesHOo;

. Asumpomuuun ** 10 me/k2/cym 1 pa3 8 deHv — 3 pa3a 6 Hedeto;

. Ko-mpumoxkcazon®* 5 me/ke/cym no mpumemonpumy 8 0d8a/mpu
npuema — 3 pa3sa 6 Hedeio.

IIpomusozpubrosas mepanus:

. @nykoHaszon** 6 me/ke/cym x 1 pa3 6 deHo
. Umpaxkona3son 5mz/xe/cym x 2 pa3a 8 deHb - N0 NOKA3AHUIM

Ha secb nepuod azpauynouumosa

PekomeHpayeTcs IIPOBOAUTD TPaHCIJIAHTALMIO
reMaToINO3TUUYECKMX CTBOJIOBBIX KJ/IEeTOK TmauueHTam ¢ BH, B
CIeIYIOUUX CIyYasix:

Passutue OMIJL.

PasButue MJIC

Hanuuue nuToreHeTM4eCKUX aHOMaJIMM ¢ puckoM pasButus MIC/
OMIJL.

BrisgBnenne comatnueckux myrtauuu B reHax RUNXI un CSF3R c
puckom passutus MIC/OMJI



e OTcyTcTBMe TeMaTosornmdyeckoro orseta Ha pul-KC® B mose >50
MKr/kr/cyt, AKH <0,5 X109/)1, y TALNMEeHTOB C TSKeJIbIMU
MH@EKIMOHHBIMMU IIPOIIeCCaM.

e Hanuume mPOTrHOCTUYECKM HeOJaronpusITHbIX MYTallMM B TeHe
ELANE (B niosunumu C151S u G214), conpoBOXXAAI0IIMeCs] BbICOKMM
puckoMm Tspkesnoro teuenus BH [4,8,62,73,74].

VYpoBeHb YOEOUTENbHOCTHM peKoMeHzanuii B (ypoBeHb
JOCTOBEPHOCTU JOKa3aTeJIbCTB — 2)

KommenTapum: /15 nauuenmos ¢ BH 8 cocmase cuHOpomanvHoli
namonozuu sonpoc o npogederuu TI'CK pewiaemcs uHousudyaivHo, ¢
npogedeHuem KOHCUIUYMA ChReYyualucmos, ¢ yuyemom cmeneHu
8bIPANHCEHHOCMU NAMON02UU CO CMOPOHDBL OpY2UX 0P2AHO8 U CUCMeEM, U
803MOMCHOCMU UX KOppeKuuu (8poxcdeHHble Nopoku cepdua,
8pOXM#COeHHbIE NOPOKU MOUENOJI080Ll cucmemvl, AHOMAAUU KOCMHOI
cucmemul u m.o.).



4. PeaOunuranms

e CoumanbHas U ICUXOJOTMUECcKas peabMaInTaLusl peKOMeHI0BaHa
BceM mamueHTam ¢ BH ¢ menplo yiaydiieHusi KayecTBa XU3HU U
BO3MOXKHOCTY COLIMAIbHOJ aganTaiuu B obiiectse [4,8,77].

VYpoBeHb yOeauTeNbHOCTH pekoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTHU 0Ka3aTe/lbCTB — 4)

KommeHTapumn:

* Bo3MoxHOCMb npebvl8aHus 8 0P2aHU308aAHHOM KOJLIEKIMUBe - NOC/e
nodbopa 0o3vl u KpamHocmu 8edeHuss pul-KC® (TM-KC®) u
nodoepxcarus AKH eviwie 1,5 x 10” /2, ozpaHuueruti 015 npedvli8aHus 8
demckom Kosnekmuee Hem. 1,5 x 10° /a1 u\uiu npu Haauuuu opyzux
UMMYHOJI02UYECKUX U3MeHeHuli 8 cocmase CuHOpoMo8 80npoc
pewaemcss uHOUBUOYAlbHO, NPU IMOM YUUMbIBAEMCS NPO8oOUMAs]
npoguaakmuueckas NpoOMmMu8oOMuKpoOHas mepanus u
3amecmumenvHas mepanus 6HyMpUBEeHHbIMU UMMYHO2NI00YAUHAMLUL.

e Bo3moxcHocme nymemecmeuﬁ, noe3dox 3a ZpaHLlL{y,_l’lp66b16(1HLlﬂ 6

demckom 0300p08UmMeNbHOM Jidazepe - Npu 603MOMHOCMU 668edeHUs
pul-KC® (I'M-KC®) 8 nodobparHoii do3e u noddepxcarus AKH 8bviuie
1,5 x 107 /n oepanuueHuti ons nymewecmeuti Hem. B dpyzux cayuasx
o2paHudeHust Mmozym Obimb 00YC/108J1eHbl  INUAEMUON02UUECKOT
cumyayueti u KIUHUKO-1a00pamopHsIM CMamycom nayueHma.

® B03MOXHOCMb HA2PY30K U 3aHsmuii chopmom - dusuueckue Hazpy3xKu

He Npomu8onoKa3aHbl.

e Boibop npogeccuu - npu 8o3moxcHocmu ggederust pul'-KC® (I'M-KC®D)
8 nodobpauHoli do3e u noddepmucavus AKH eviwe 1,5 x 109 /1
ozpaHuueHuti 6 ewvibope npogeccuu Hem. IIpu HeBO3MOXCHOCMU
docmuub AKH esiwie 1,5 x 109/11 U\WIU npu Haauduu opyaux
UMMYHONI02UYECKUX U3MEHeHUull 8 cocmase CuHOpoMo8 B80NpoC
pewiaemcs uHousudyanvHo. Heobxooumo ozpavuuumes npebviéamus 8
OonblUX KOJLIEKMuUeax, a makxe KOHMAakmol ¢ 8030ydumensimu
uHexyuii (cadosHuuecmeo, socnumameJu, nedazozu u m.o.).

e BO3MOMCHOCMb _ XUPYpP2UYECKO20 8Meulamenscmeda - B03MOMCHO
nposedeHue NJIAHOB020 ONEPAMUBHO20 B8Meulamenvbcmea npu
nonyueHuu adexkeamuoti 003vt pul'-KC® (I'M-KC®) u npu AKH 6onee
L5 x 109 /71 u/unu Ha ¢oue ynpexcoawouieli aHmMmubakmepuanbHot
mepanuu.




* B03MOXMHOCMb _0pMOJOHMUYECKO20 _JleYeHusl - Npu  NoJydeHuu
adekeamHoti mepanuu pul-KC® (T'M-KC®) u npu AKH 6onee 1,5 x
10° /7l 803MOMCHA NOCMAHOB8KA OPMOJOHMUUECK020 annapama, npu
0MmMcymcmeuu Ha Hem 0CMpblX Kpaes U Ulepoxos8amaoiX N08epxXHocmeli.



5. IIpodpuaaxkruka

e PekomMeHAZOBAaHO BceM TIauueHTam ¢ BH pgucmaHcepHoe
HaOofeHe neauaTpa/TepareBTa 10 MeCTy JKUTEIbCTBA C 1e/bI0
OLIEHKM COCTOSTHMSI 300pPOBbSI, KOHTPOJISI ITPOBOAMMOI Tepanuu,
onleHkKM 3(Q@eKTUBHOCTM Tepamnuu, TMocie mnombopa [03bl
npenapara pul-KC® ('M-KCD) [6,8, 63,64].

VpoBeHb YyOenutenbHOCTM pekomeHaauuii C (YpoBeHb
OOCTOBEPHOCTHU JOKA3ATEIbCTB — 4)

¢ PeKOMEHAOBAHO [VCIIAHCEPHOE HAOJIOIeHMe Yy IeMaTojiora WiIn
ajijieprojiora-MMMYHOJIOTa BceM maiyeHTaMm ¢ BH, mocie mog6opa
VHIVBUIAYAJIbHOM MO03bl M KPAaTHOCTU BBeAeHMs IpernapaToB pul-
KC® (I'M-KC®), 1 pa3 B 1 rog. Ilpu cumkenun AKH menee 1,0 x
109/)'[, BO3HMKHOBEHUM TSKEJIOTO MHMEKIMOHHOIO 3a007eBaHus —
yame. C 1eJbl0 OLEHKM COCTOSIHUSI 3[0POBBSI, KOHTPOJIS
MIPOBOAMMOJ Tepamnuu, OolleHKM 3(PAdeKTUBHOCTM Tepamnuu, Iocje
rogb6opa mo3bl mpenapara pul-KCd ('M-KCD) [6,8, 63,64].

VYpoBeHb YyOeauTeNbHOCTHM pekoMeHmanuii C (YpoBeHb
IOCTOBEPHOCTHU IOKAa3aTe/lAbCTB — 4)

e PeKOMEHIOBAHO MCCIeJOBaHMe OOIero aHaamsa KpoBU C
MOACYeTOM JIeVKOLMTapHOi ¢dopmynbl BceM IanyeHTaM ¢ BH
1ocjae mombopa MHIAMBUIYAIbHOM TO3bI M KPATHOCTM BBEIEHMUS
nperapatoB pul-KC® (ITM-KC®) 1 pa3s B Mecsl, TaKxke
00s13aTeIbHO IIpOBeIeHMe MCCIedOoBaHMS Tepel  TJIAaHOBBIM
BBeneHreM pul-KCD (I'M-KCOD) [6,8, 63,64].

KommenTapum: IIpu Heobxodumocmu ucciedosarue nposodumcs
uawe (Ha (oHe UH(pEKYUOHHO20 3a00/1e8aHUSL, HEMOMUBUPOBAHHOL
Jiuxopadku, yXyouleHust camouyscmausl).

VYpoBeHb YyOeauTENbHOCTHM pekoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTHU I0Ka3aTe/lAbCTB — 4)

e PekomeHaoBaHO mnposeneHne mimaHoso KMII, L' uccinemoBanms
BceM mauyeHtaM ¢ BH Haxomsmmmcs Ha tepanuu pul-KCO (I'M-
KC®) 1 pa3 B rox, mpu Heo6XoAMMOCTH vaile [6,8, 63,64].

VYpoBeHb yOeauTenbHOCTHM pekoMeHzmanuii C (YpoBeHb
JOCTOBEPHOCTHU OKa3aTe/labCTB — 4)



PekomeHngoBaHa Tepanus npernapatamu pul-KC® ('M-KC®) Bcem
nainueHTaM ¢ BH ambynaTopHO, IJIMTeIbHO/TIOXKM3HEHHO [6,8,
63,64].

VYpoBeHb YyOeauTeNbHOCTHM peKkoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTHU IOKAa3aTe/lAbCTB — 4)

KommeHTapum: bonbHole U uneHsl ux cemeli 0onxcHbl 661mb 00yUeHbl
HABLIKAM NOOKOMCHBIX UHBEKUULl U npasuiam UHOUBUIYaIbHOT
2uzueHbl

PekoOMeHIOBAaHO T[poBeleHMe MHCTPYMEHTAJIbHBIX MEeTOHOB
uccinemoBanus (OKI, V3M opraHoB OpIONIHOM IIOJIOCTH, IIOYEK,
9XO-cepaia, JeHCUTOMETpuS, peHTreHorpadusi OpraHoB I'PyAHOIM
kinetku, KT, MPT) Bcem nauyenTam ¢ BH c 11e/1b10 OLieHKM 06IIero
COCTOSIHMSI TIALiVieHTa, HaJIUYUS WM OTCYTCTBUS XPOHUYECKUX
ouaroB MHpekuuu [6,8, 63,64].

VYpoBeHb YyOeauTenabHOCTHM pekoMeHzanuii C (YpoBeHb
JOCTOBEPHOCTU JOKA3aTeJbCTB — 4)

KommeHTapum:

IKTI - 1 pa3 8 200

V3HU 6prowHoti nonocmu, nouku, IXO-cepdya — 1 pa3 6 200
Hencumomempus — 1 pa3 8 200

Penmeenozpacgus epyoHoii knemku, KT, MPT — no noka3aHusm
PekoMeHZOBAaHO MpoBeIdeHMEe IePUOAUUYECKNMX KOHTPOJIbHbBIX
OCMOTPOB CHeLMaIUCTaMM CMEXHbBIX CIIeMaJbHOCTEN IJIsI BCeX
nauyeHToB ¢ BH ¢ 1esbio OLeHKM OOIIEro COCTOSIHUSI 3I0pPOBbSI
MaLVeHTOB, B YaCTHOCTU OJISI OLIEHKU COMYTCTBYIOIIEN MaTOJOTUU
Ui manueHToB ¢ BH B cocTaBe CMHAPOMAaJIbHONM IMATOJOTUN [6,8,
63,64].

YpoBeHb yOeauTeIbHOCTHM pekoMeHmanuii C (YpoBeHb
JOCTOBEPHOCTHU IOKA3aTe/lAbCTB — 4)

KommeHTapumn:

Ocmomp epaua-xupypea — 1 pas 8 200

Ocmomp epaua- cmomamosioza — 1 pa3 6 200 uiu no NOKA3AHUSIM
Ocmomp spaua-omonapurzonoza — 1 pa3 e 200

Ocmomp 8paua-kapouonoza — 1 pas 8 200

Ocmomp epaua-zacmposHmeponoza — 1 pa3 6 200

Ocmomp spaua-opmansmonoza — 1 pa3 8 200



Hpu Haauuuu CUH()pOMGIﬂbHOﬁ namosiozuu 803MoxcHa b6osee uacmas
KOHCY/ibmauus cneyuajiucmos, 6 3asucumocmu om NOKAa3aHuii.

PekoMeHA0OBaHO MIpOBeleHe BaKIIMHALIMM BCeM IalueHTaM ¢ BH
(oeTssM U B3pPOCJIbIM), 3@ MCK/IIOUeHMeM mannueHToB ¢ BH B cocTaBe
KOMOMHMPOBAHHBIX MMMYHOIEe(UIIMTOB, MMEIOUIUX HapylleHue
r'YMOPaJIbHOIO 3Be€Ha MMMYyHUTETa (IIPU KOTOPBIX BaKIUMHALMS
HeabdexkTnBHa) [8,62,75,76].

VpoBeHb YyOeauTenbHOCTH pekomeHzanmuit C (YpoBeHb
IOCTOBEPHOCTU J0Ka3aTe/IbCTB — 4)

KommeHnTapumn: HelimponeHus He siejisiemcss npomueonokasaHuem
07151 8aKyuHayuu, sakyuHayuw ciedyem npogooums 6 coomeemcmauu
C HAYUOHANbHBIM KaneHdapem 6aKyuHauuu, Ha (poHe CcmMabuibHO
COCMOSIHUSL pebeHKa, O0omcymcmeuu KamapaibHulX NposieleHuUll,
omcymcmeuu obocmpeHus XpOHUUEeCKUX 3abo.1e8aHuti.
Pexomendosaro 3ameHums OIIB na UIIB. I[Ipomusonoka3auuti ons
nposedeHus npobst Maumy//luackuH mecma Hem.

PekomeHmoOBaHO BceM manyeHTam ¢ BH cobGmiogeHme mpaBuil
JIMYHOV TUTMEeHbI, BO U30eXXaHe BTOPUIHOTO MHUIIMpoBaHus [8].

VpoBeHb YyOeauTenbHOCTU pekomeHzauuit C (YpoBeHb
IOCTOBEPHOCTU JOKa3aTeJIbCTB — 4)

PekoMeHI0BaHO IIPOBOAUTH MeJIMIKO-TeHeTHu4Yeckoe
KOHCYJIbTUPOBaHMe cemeii " IpeHaTaabHyI0/
MIPeVMILIaHTAIMOHHYIO IMarHOCTUKY Y Bcex MaiyueHToB ¢ BH, g
O3HAKOMJIEHUSI CeMbM C BO3MOXKHBIMM PUCKAMU POXKOAEHMS
pebeHKa C [AHHOW TMATOJIOTMEl ¥ BBISIBJIEHUS aHaJOTMUYHBIX
MYyTaluii y IIoa Ha MaKCUMMAaJIbHO paHHUX CPOKaX 6epeMeHHOCTH.
[4,8,78].

VYpoBeHb yOeauTeNbHOCTH pekoMeHnanuii C (YpoBeHb
JOCTOBEPHOCTHU OKA3aTe/lAbCTB — 4)



6. lonmomHuTenbHasa mHopmanms,
BIMSIONIASI HA TeUEeHMEe U MCXO[
3a00/IeBaHUS

Victionb3oBanust pul-KC® Bo BpeMsi 6epeMeHHOCTH/ B
nepmoj, JakTauuu

[lo ma”HHBIM [BYX HabMIOHATeIbHBIX MCCIeNOBaHUIA, IpUMeHeHMe
pul-KC® B TeueHMe OepeMeHHOCTM 0e30IaCHO U  XOPOIIO
nepeHocutcs [79,80]. Takke He 3apMKCUPOBAHO 3aMETHBIX TOOOUHBIX
s¢pdexToB st mIoga. He 06110 3aMedeHO OOMbIINMX Pas3JINuMii MeKIY
McxolaMy 6epeMeHHOCTU U OCJIO(KHEHUSIMM Y HOBOPOKAEHHbIX JeTeii
M Y OKEeHIIVH, TIOJy4YaBIIUX Teparui, II0 CpPpaBHEHUIO C He
nonydyaBmymu [80]. Takum o6pa3som, peKOMEHIOBAHO MPOIO/KEHME
tepanuy pul-KC® B TeueHne 6epeMeHHOCTH y sKeHIIMH ¢ BH.

Hcnonb3oBanne I'M-KC® Bo BpeMsi OepeMeHHOCT/ B
nepmoj, JakTaumuu

besomacHocth nipuMmeHenuss I'M-KC® mpu 6GepeMeHHOCTM He
M3y4yeHa, MO3TOMY IIperapaTr IPOTUBOIIOKA3aH K IIPUMEHEHUK MpPu
6epeMeHHOCTH.

7. OpraHusanus MeaOUIIMHCKOM IMOMOIIM
ITokasaHusa OJ11 IVIAaHOBOM IrOCHIUTAIMU3aAlUN:
1) ITnanosas KMII+ III' ucciiemoBaHue;

2) JIMHaMMUUeCKOil KOHTPOJb COCTOSIHMS IIPU XPOHMYECKMX oOdarax
MHQeKuM, C 1e/bl0 IMPOBeIeHMsS MHCTPYMEHTaJIbHbIX METOHO0B
MCcCleloBaHMs, II0 TMOKa3aHUsIM (OpOHXOAJbBEONSIPHBIN JlaBax,
KOMIIbIOTEepHast ToMorpadus u T.1.);

3) ITopbop mo3s1 1 yacToThl BBemeHus pul’KC® ('M-KCd);
ITokasaHus A/l SKCTPEHHOM rOCIUTAIN3 AN :
1) ®ebpubHas TMXOPAIKa;

2) OrcyrcrBue otrBeta Ha pulKC® (I'M-KC®) npu Haanuuu
MHQEKIMOHHOIO0 31M130/4;



3) [logospeHne Ha pa3BUTME OHKOIeMaTOJIOTMUYEeCKOM ITaTOIOTUM;;
Iloka3zaHMA K BBINNMCKE MMalMeHTa U3 CTallMoOHapa:

1) Ctabuam3aiust COCTOSIHUS

2) OKOHYaHMe IIAHOBOTr'O 00C/IeOBAHMSI;

3) ITopbop mo3s1 u KpaTHOCTH BBeAeHMs1 pul KCO (IM-KCD).



Kpurepumn orieHKM KayecTBa

MeIUIIMTHCKOM IMOMOIIM

naumeHta Ha pul-KCo® (I'M-KC®), nposeneHa
TpaHCnAaHTauMs reMono3TUYECKUX CTBOSIOBbIX
KNeToK

Ne Kputepun kauyecrBa YpoBeHb YpoBeHb
AOCTOBEPHOCTH y6eautenbHoCTH
AOKa3aTeNnbCTB pekoMeHaaumm

1 BbINOSIHEH OCMOTP BpayoM remMaTtosioroM u/unm C 4
MMMYHONOroM

2 BbINOSIHEHO OMpeseneHne ypoBHs abcotoTHOro C 4
Konn4yecTtBa HenTpoduioB (AKH) B
nepudgepunyeckon Kposmu

3 MposeaeHo nccnepoBsaHune CbIBOPOTOYHbIX C 4
nMMyHornobynuHos kposu (IgG, IgA, IgM)

4 lpoBeaeHo uUMTOreHeTU4Yeckoe uccneaoBaHue C 4
NyHKTaTa KOCTHOro Mo3ra

5 lMpoBeneHo MOJIEKYJIIPHO-TEHETUYECKOoe C 4
uccnegosaHue B reHax: ELANE, SBDS, WAS.
MposeneHne CeKBeHMpoBaHue HOBOro
nokoneHns (NGS) - TapreTHass naHenb wnun
NOSTHO9K30MHOE CEKBEHMpOBaHue

6 MpoBeaeHa Tepanusa pul-KC®  kopoTkoro C 4
nencreusa (neHorpactum/dunrpactmm)

7 MposeneHa Tepanus MM-KC® (MonrpamMocTum) C 3

8 OTCyTCTBME THOMHO-CENTUYECKUX OCNOXHEHUN C 4
Ha MOMEHT BbINUCKN U3 CTauMoHapa

9 Ha 3Tane neyeHus npu OTCYTCTBMW OTBETa Ha C 4
Tepanuto pylr-KC®, BbINONHEHO Ha3Ha4veHue
aHTnbakTepuanbHoOMm, npoTMBOrpMbKOBOI
Tepanuu C npodunakTUyecKomn uenbto,
BO3MOXHO ncrnosib3oBaHue TpaHcdy3um
rpaHysounToB

10 Ha sTane neyeHns npu OTCYTCTBUM OTBETa Y B 2
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IIpunoxeuue Al. CocraB padbouerii
I'PYIIIBI

1. leopaueBa ExkaTtepmHa AHaTO/Ib€eBHA — KaHOuaaT
MeIUIIMHCKMX HayK, wieH HauyMoHaibHOI acconmanum SKCIepToB
B 00/1aCTU MEPBUUYHBIX MMMYHOAePUIUTOB, WwieH HallmoHaJlbHOTO
obmiecTBa  JEeTCKMX  TIeMaTojOrOoB M OHKOJIOTOB,  UjIeH
mexnyHaponHoro peructpa SCNIR.

2. PymsiHueB AnekcaHap I'puropbeBuY - TOKTOP MeOULIMHCKUX
HayK, Ipodeccop, akagzemMuk PAH, npesumeHT HalyoHa/nibHO
accoIMaLy SKCIIePTOB B 00JIaCTY ITEPBUUHBIX UMMYHOAE(UIINTOB,
yneH HaumoHanbHOro oOIIecTBa eTCKMX TIeMaToJoroB U
OHKOJIOTOB, ujieH EBpoIieiickoro o61iecTBa reMaTo/JIOTOB.

3. lllepona Anuna IOppeBHa — [JOKTOp MEOMIIMHCKMX HAayK,
npodeccop PAH, ucnomHUTeNbHBIN OupeKkTop HalmoHanbHOI
accolMaly SKCIepToB B 00/1aCT MMEPBUUHBIX UMMYyHOAe(UIIUTOB,
yjed HanmoHanpbHOTO O00IecTBa [AeTCKUX TIeMaTojIoroB U
OHKOJIOTOB, ujieH EBpomneiickoro obiecTBa MMMYHOIePUIIUTOB.

4. JlarbiiieBa TaTbsiHa BacuiabeBHaA - JOKTOP MeOUIIMHCKUX Hayk,
npodeccop, uiaeH mpesuamyma Poccuiickoit  accommauyu
aJJIeProJIOrOB U KIIMHUYECKUX UMMYHOJIOT'OB.

Bce wieHbl PaGodeit Ipymmbl MOATBEPAMIN OTCYTCTBUE
(buHaHCOBOII MOA e PsKKM/KOHMIMUKTA MHTEPECOB.



IIpunokenmne A2. Metomosmorus
pa3spadOTKMU KIMHUUYECKUX
peKoOMeHaal i

IleneBass ayauTOpUA JAHHBIX KJIMHUYECKUX PEKOMEHI AL UIA:

1. Bpau-remarosnor

2. Bpay aJIJIeproor-mmMMyHOJIOT

3. Bpau —neguarp

4. Bpau- TepamnesBT

5. Bpau o6111eit TpakTUKY (CeMeiiHbIi Bpay)

Ta6mmua I11 — YpoBHM JOCTOBEPHOCTH IOKA3aTeIbCTB

YpoBeHb UCTOUYHMK fOKa3aTeNbCTB

AOCTOBEPHOCTHU

I(1) MpocneKTUBHbIE PAaHAOMU3NPOBAHHbIE KOHTPOSIMPYEMbIE UCCNEA0BAHUS
JocTaTo4yHOe KOSIMYEeCTBO WCCNeAOBaHW C AOCTAaTOYHOM MOLWHOCTbIO, C
yyactmem 60nblIOro KoAM4YecTBa NauMeHTOB W nony4dyeHneMm 605bluoro
KOSinyecTBa AaHHbIX
KpynHble MeTa-aHanu3bl
Kak MWHMMYM OOHO XOpOLWO OpraHM3oBaHHOE paHAOMU3NPOBAHHOE
KOHTpONMpyeMoe nccnegoBaHune
PenpeseHTatBHas BbiI6OpKa NauneHToOB

II (2) MpocnekTMBHbIE C paHAOMM3aumMeln nnn 6e3 nccneaoBaHns C orpaHNYEHHbIM
KOIMYeCTBOM AAHHbIX
Heckonbko nccnegosaHuii ¢ HebonbLWMM KOMYECTBOM NaLMEHTOB
XopoLo opraHM30BaHHOE NPOCNEKTUBHOE UCCed0BaHNE KOropTbl
MeTa-aHanu3bl OrpaHNUYeHbl, HO NPOBEeAEeHbl Ha XOPOLLUEM ypOBHe
Pe3ynbTaTbl He Npe3eHTaTUBHbI B OTHOLLEHUWN LIeNIEBOM NOMNyAsumMn
XopoLwo opraHM30BaHHbIE NCCIEA0BaHNSA «Cy4Yam-KOHTPOsb»

III (3) HepaHAOMU3MpOBaHHbIE KOHTPOJIMPYEMbIE UCCNeAoBaHUSA
WccnepoBaHns € HEAOCTAaTOUYHbLIM KOHTPOJIEM
PaHAOMM3MpPOBaHHbIE KJIMHUYECKME UCCNEeAOBaHWA C Kak MUHUMYM 1
3HAYNTENBHOW UM KakK MUHUMYM 3 He3HauyuTesbHbIMWU METOAOI0rMYECKMMU
owmnbkamm
PeTpocnekTuBHble Un HabnogaTenbHble UCCefoBaHNS
Cepusa KNMHUYECKNX HabnoaeHnn
MpoTuBOpeumnBbIE OaHHble, He nossonswoLmne copmMmpoBaThb
OKOHYaTEeNbHYI0 peKOMeHAaUMIo

IV (4) MHeHune aKcnepTa/AaHHble n3 oTyeTa 3KCNepTHOM KoMuccum,
3KCMepuMeHTanbHO NOATBEPXAEHHbIE N TeOpeTUYeCKM 060CHOBaHHbIe

Tao6muma I12 — YpoBHU yOeIUTEIbHOCTY PeKOMeHAALi1

YpoBeHb
ybeantenbHoCTHN

OnucaHue PacwundpoBka




A PekoMeHZaumss  OCHOBaHa  Ha MeToa/Tepanus NnepBon INHUK; NM60
BbICOKOM ypOBHe B COYeTaHMM CO  CTaHAapTHOWM
A0Ka3aTeNbHOCTU (KakK MUHUMYM MeToAMKOWM/Tepanuen

1 y6eautenbHas nybnukauusa I
YPOBHS [OKa3aTeNbHOCTH,
nokasbiBaroLwas 3HauuTenbHoe
NpeBOCXOACTBO  MOMb3bl  Haj

PUCKOM)

B PekomeHpauus  ocHoBaHa Ha MeToa/Tepanus BTOPOW NUHWUU; Nnbo
cpefHeM ypoBHe npu oTKase, NpPOTUBOMNOKa3aHuu, Ui
A0Ka3aTeNbHOCTU (KaKk MUHUMYM Hea(pheKTUBHOCTHU CTaHAapTHOM
1 y6eantenpHas nybnukaumsa II MeToamkn/Tepanmn. PekoMmeHayeTcs
YPOBHS AOoKa3aTeslbHOCTH, MOHUTOPMPOBaHNE No6OYHbIX

nokKa3blBatoLwada 3HauuTenbHoEe ABJIEHUN
npeBoCXoACTBO Mosb3bl Hang

pUCKOM)

C PekomeHpauns  ocHoBaHa Ha HeT BO3paxeHui NpoOTUB [AAHHOrO
cnaboM ypoBHe aoKasaTeNlbHOCTH mMeToaa/Tepanuu nnm HeT
(HO Kak MUHUMYM 1 BO3paXeHW npoTUB MNPOACSIKEHUS
ybeautenbHaa nybaukauyma III AAHHOro MeToAda/Tepanum
YPOBHS [0OKa3aTeNbHOCTH, PekomeHzoBaHO npu oTKase,
nokasblBatoLLas 3HaunTenbHoe NpoTUBOMOKa3aHuu, unm
NpeBOCXOACTBO  MOJIb3bl Hag HeaddeKTUBHOCTH CTaHAapTHOM
PUCKOM) M MeToAuKW/Tepanun, Mpu  yC/I0BUU

HeT ybeauTenbHbIX AAHHbIX HU O oTCcyTCTBMA N060YHbIX 3P eKkToB
nonb3e, HW O pUCKe)

D OTcyTcTBME ybeauTenbHbIX He pexkomeHzoBaHO
nybnukaumn I, II nnun III ypoBHS
[0oKa3aTesibHOCTH,

NoKa3bIBaKOLLMX 3HauuTenbHoe
NpeBoCXoACTBO Nnonb3bl Hag
puckoM, nunbo ybeauTenbHble
nybnukaumn I, II nnu III ypoBHSA

[0Ka3aTesIbHOCTH,
nokasblBatollme 3HauuTeNbHOE
NpeBOCX0ACTBO pucka Hag
nosb30M

ITopsimoK OOHOBIEHUS KIMHUYECKUX PeKOMEeH a1 M.

MexaHM3M OOHOBJIEHUSI KIMHUYECKUMX PpPEeKOMeHOAInii
IpeaycCMaTpUBaAeT UX CUCTEMATUYECKYI0 aKTyaIM3aluil0 — He peske
yeM OJIMH pa3 B TPU roja Uy IIpy NOSIBJIEHUM HOBOI MHGbOpMAaLUK O
TaKTHKe BeIeHUs IMaleHTOB C JaHHbIM 3abojeBaHueM. PerieHnne 06
obHOBeHUM mnpuHMMaer M3 P® Ha ocHOBe IIpenJIOKeHWU,
IpeacTaBI€HHbIX MeIULIMHCKUMMU HEKOMMepUYeCKUMMU
npodeccroHaIbHbIMU OpraHM3alsIMM. CdopmupoBaHHbIe
IpenJjiosKeHs OO/IKHbBI YUMUTHIBATD Pe3Yy/IbTaThl KOMIIJIEKCHOM OLI€HKU
JIeKapCTBEHHbIX IIperapaTtoB, MeEIULIVMHCKUX WU3IOeJui, a TaKxke
pe3yJIbTaThl KIMHMUECKO arpoOainn.



IIpunoxeuue A3. CBsI3aHHBIE
OOKYMEHTBI

KP400. Xponuueckuit 0omeBoit cuHapom (XBC) y B3pOCbIX
MaIleHTOB, HY>XKAAIOIIMXCS B MA/UIMATUBHON MeAUILMHCKOM MOMOIIM
KP337. bonesoit cuHapom (BC) vy pereii, HYXIOAWOIIUXCSI B
MaJIMaTUBHOM MeOUIIMHCKOM TTOMOIIIA



IIpunoxeuue b. AIropmMTMBbI
BeOeHN MaleHTa

undefined

Mayment
C NOACIPEHHEM
Ha BH

!

OuarHocTvea BH

!

Het
[WarHos noaTeepaeH?

MNpogomxerue
[WarHoC TMYECKOoro
NoUCEa B PAMKAX
Apyrux 3aboneeanuin

INeyenue BH

Her

!

OucnaHcepHoe

ce yTa?
PEMUCCHA LOCTHTHYTA' HafnoneHIe

AropuTtM BeaeHUS MalyeHTa ¢ BPOKAEeHHOM HeTPOoIleHuen

BpoxgenHar
HEATpONeHUA

)

ELANE: C1518, G214R

AKH <1,0x109/n, Gonee 3 mecAles

He tpebyet I-KCQ

MpodmnakTuka u
TrCK )7 Peabunurauma aucnaHcepHoe Habnopewve

Anroputm BegeHMs NMalMeHTa C BpPOXXKIE€HHONM HelTpoIeHuen




Tpyrve uyTaipm

Bposwaentan
HEATPONEHNA

AKH <1,0x109/n, Bonee 3 MecAues

EcTe oteT Ha [-KCD (AHK
>1,0x108/n

in)

KM+ 1 paz e rog

I-KC® 5-20 mrrikr/eyT

He tpebyet [-KCD

HeT oTEeTa Ha [-KCO +
HAM (AHK >1,0x109/n)

Habniogere

I

Oa

[A0BABHTE HUKOTUHAMMA

Her oTeeTa Ha [-KCO +

Ects oTeeT Ha [-KCO +

Mepexog e MAC/IOMN

HAM (AHK >1,0x109/n)

Het MOC/OMN

-KC® 5-20 mur/wrieyT

HAM (AKH <0,5x109/n)

Mossiwesue MKG® a0 60 wxrlireyT
+ HAM

HeT otBeTa Ha max gossl I-KCO
(AKH <0,5x108/n) + HAM

TrcK

BaKLMHALMA

NoGaenTs
NPODANAKTHYECKYI
o+

NpOTMEOTIHEKOBYIO
Tepanuo




ITpunoskenne B. Undopmanmsa nisa
IanyieHTOB

TepMuH HeNTpPOINEHMUs ONMMUChIBAET CUTYaIMIO, KOTAA KOJINYECTBO
HeTpopWIOB B KPOBU CAMUIIKOM Majio (Y AeTeit mo roga MmeHee 1,0
x109/11, y OeTeit crapile roma M B3pOCAbIX MeHee 1,5 x 109/11).
HeitTpodunabl oueHb BakHbI O OOpbObI C OaKkTepuaJbHbIMU
MHPeKUUIMM, C1ed0BaTe/lbHO, MAlMEeHT C HU3KUM KOJMYECTBOM
HEMTPOUIOB MOXKET OBbITh IMOABEPKEH 4YacThbIM OaKTepuaabHbIM
MHPeKuusIM (THOVHBIA OTUT, OMGaJIUT, CTOMATUTbI, TUHTUBMUT,
ITHEBMOHMM, CETICUC I MEHUHIUT).

BpoxneHHble HelTporieHun (BH) — rpyrra pefxux, reHeTU4YeCKu
00yC/IOBJIEHHBIX  3a00/eBaHMit, XapaKTepU3YIOUINXCSI  IIyOOKOIA
HeNTporieHunen (arpa”Hy/JIoOLUTO30M), OCJIOKHEHHOM  TSKeJIbIMMU,
1ogyac CMepTeIbHbIMM  MHeKumsMu, ¢ wuiu 06e3  JIpyrux
(CMHIPOMAJIbHBIX) TIPOSIBJIEHU

AyTocomHO-goMMHaHTHass BH o6ycioBieHa myTalyeli B TeHe

ELANE. ITO Hauboee 4acTo BCTpeuvaeMasi MyTaLus,
npubnusutesbHo B 60-70% «IyyaeB TSDKeNOV  BPOXKIEHHOM
HeMTPOIeHUN. OnHa u3 ee pasHoBUAHOCTeN - [lukiInM4yeckas

HeiTporienusa (LUH). UH orinyaeTcss mepmMOOUUYHOCTBIO CHUKEHUS
HelTpoduI0B: BO BpeMsl 3—-5-mHeBHOJ HeiTporneHnueckoil dasbl
AKH cHmxkaetcs mo ypoBHs 0,2 x 109/11, a B OCTaBlleecsd Bpems
BOCCTaHaBauBaeTcs A0 HopMmbl. Knuunuecku LIH mporexkaer 6osee
6/1aronpusaTHO, MHGEKIMM BO3HMKAIOT, KaK IMPaBUJIO, TOJIBKO BO
BpeMsl HelTporneHuueckoit @aspl. [IpM ayTOCOMHO-peleCCMBHOM
TUIle HacleIoBaHMSI BCTpeualoTcsl 0ojiee penkue MyTallMM B TreHax:
HAX1, G6PC3, VPS45, JAGN1. Taxke BcTpeuaeTcsi X-cCleIlJIEHHas
TBH. IIpu BpoXXIeHHO HENTPOIIEHUM C ayTOCOMHO — IOMUHAHTHBIM
TUIIOM HacjaegOBaHMUS M TMPU LUUKINYECKOM HEMTPOIeHUM PUCK
pasBuTuUsl 3aboneBaHMsT Yy pebGeHKa cocrasBiasger 50%. Ilpwu
BPOXIEHHOM HEeNTPONeHUM C ayTOCOMHO — pelecCUBHBIM TUIIOM
Hac/leoBaHMUSI PUCK pa3BUTUS 3ab60/ieBaHUS Yy pebeHKa COCTaBIIsieT
25%.

B cBs3u ¢ uem PEKOMEeHOO0BAaHO IIPpOBEeOEHUU nepMHaTaanof/’{
ANArHOCTUKMU IIPU ITJIAaHUPOBAHUU C]'IE,ILYIOIJ.IGI;'I 6epeMeHHOCTI/I.



JIyist nuarHocTuky BH mpoBOAMTCS OCHOBHbIE MCCIeIOBAHMS : OOLINIA
aHajaM3 KPOBU C JeiKoUuUTapHOi (OpMysIoil, MYHKINUS KOCTHOTO
MO3ra, IUTOreHeTu4YeCcKoe MCCleaoBaHe KOCTHOTO MO3ra, C Iie/iblo
BepudUKaLMKU IOMarHo3a IIPOBOAUTCSI MOJIEKYISPHO-TeHeTUYecKoe
uccienoBanve. B mowienymooiieM KOCTHOMO3TOBas IIYHKUUSA U
LIUTOreHeTUYeCKOoe UCCIegOBaHue ITPOBOAUTCS €XXerogHO.

Bce 6onbHBIE C BPOXAEHHONM HEMTpOIIeHMEeN, B CBSI3U C PUCKOM
PasBUTUSL TSDKEIbIX JKM3HEYTpOXKAIMX MH@EKLMi HYKIAlTCsS B
Tepanumn rperapaTamMu IPAHY/JIOLUTAPHOIO
KOJIOHMECTUMYIMpPYIOIIero ¢axkropa pekomMouHaHTHOro (pul-KCd).
[TauvenTel ¢ myTtanuet B TreHe CSF3R HYXOAIOTCI B Tepanuu
MakpodarajibHbIM TpPaHYJIOLUMUTAPHBIM  KOJOHUECTUMYIUPYIOUINM
dakropom (I'M-KC®). IIpemapaT BBOAMTCSI  IIOAKOXHO, B
MHOUBUAYAJIbHO TOH0OpaHHOI mdo3e. PekoMeHayemble MecTa
MHDBEKILMII — OKOJIONMYIOYHasi 006/1acTh, Hapy)XHasl 4yacTb Iuieda U
6empa (pucyHOK 1). PekoMeHayeTCsT uepenoBaTh MeCTa MHbEKIIMIA.

=
b

PucyHok 2. Mecra vHbekuuit u npaswia BBemeHus pul-KCd (I'M-
KCD).

Kak Tonbko nogo6paHa mo3sa pul-KC® ('M-KC®) maiyeHTbl MOTYT
BEeCTM HOPMAaJbHbINi 00pa3 >KM3HU, B TOM 4YMCJIe IMOCeniaTh JeTCKue
yUYpexxIeHMs], 3aHUMaTbCs aKTUBHO CIIOPTOM.

AnbTepHaTUBHBIM METOAOM JIeUEeHMS SIBJISIETCS TPaHCIUIAHTaLMS
reMoIrioaTuyeckux CcrBoioBbiXx KieTok (TI'CK). [HaHHag Tepanus
[OKa3aHa MauyeHTaM B CIeQyIOMX CIydasix:

e Passutne OMJL.
e Passutue MJIC

e Hamnume uMTOreHeTMUECKMX QHOMAa/IMM C PUCKOM  DPa3BUTUSA
MIC\OMJL



e BrisiBiieHne comatmueckux mytauuu B reHax RUNXI mu CSF3R c
puckom passutust MIC\OMJI

e OTtcyrcTBMe TeMaTonornyeckoro orseta Ha pul-KC® B mose >50
MKr/kr/cyt, AKH <0,5 X109/J'I, y TAIMEHTOB C TSDKeJIbIMU
MHDEKIMOHHBIMM ITPOIlecCaMMu.

e Hamuuue mpOrHOCTUMYECKM HEOJArONpUSITHBIX MYTallMM B TeHe
ELANE (B nosuuiyu C151S u G214), cOnpoBOKIAIOIIMECS BBICOKMM
PUCKOM TsKesoro reueHuss BH

Taxke HEMAJIOBA’)KHYIO POJIb B IIOAOEPXKaHUM IMallM€HTa SBJISIeTCA
CO6J'IIO,U,€HI/I€ npaBua JIMYHOI TUTMEeHbI ¥ TUTVEeHBI TI0JIOCTU pTa.

TpeGoBaHMSI K COOIOIEHMIO MAlMeHTaMU IPaBWI JIMIHOM
TUTUEHBI:

1. TuaTenbHOe, He MeHee 15 MMHYT, MbITbe PyK ( HaMbLIMBATh
ThUIbHYIO, JIAAOHHYIO IOBEPXHOCTh U MEXKIIaJblieBble ITPOMEXYTKN).
BeITHpaTh pyKM 4O TOrO, KaK 3aKPbITh KPaH C BOLOIA.

2. ExxegHeBHOE MbITbeE IO, AyIIeM.

3. IIpu obpa3oBaHMM paH, MOpPe30B, Mallepaluit - o6paboTka MecCT
paHeHMit pacTBOPOM OPM/IJIMAHTOBOI 3eJIeHMN.

4. TmarenpHbI, HO AN yXom 3a 3ybaMmu U JecHaMMu,
MUCIIONIb30BaHMEe TOJbKO MSITKMX 3YOHBIX IIETOK;, MOJsS JIYYIIero
OUMIIEeHMSI MEK3YOHBIX ITPOMEKYTKOB MCIIO/JIb30BaTh CIIelMaJbHbIe
«CKOJIb3KMe U IUVIOCKME» 3YOHbIe HUTM.

5. TIlpu BO3HMKHOBeHUM adT BO PTy: 4 pas3a B JeHb IIOJIOCKaHME
MOJIOCTU pTa Ae3MH(PUUMPYIOIMMMU pacTBopamu, 1-2 pa3a B [eHb
00paboTKa IOJIOCTM pPTa BSDKYIIMMM CpeAcTBaMu, Mpu aedeKkrax
CJIM3UCTOI MOJIOCTU PTa UCKIIOUUTD MCIO/Ib30BaHMe 3YOHBIX IIETOK U
HUTEN.

6. IluTaHue: WUCIIONb30BaHME MUIM, TIPOIIEAIIel TepMUYECKYIO
00paboTKy. [IJisT MUThST UCIIOAb30BAaTh TOJIBKO OYTUIMPOBAHHYIO WUJIU
KUIISTYEHYI0 BOOY

7. OOsi3aTenbHasi JMYHAsT TUTMEHA pOAUTeNeil U IOCEeTUTENeN,
MCK/TIOUeHMEe KOHTAKTOB C MH(PEKUMOHHBIMM OOTbHBIMMU, UCK/IIOUEHE
IIOCeIeHMS JIIOTHBIX MeCT.

8. U3beraTb ymoTpebseHMe peKTaJIbHbIX CBedeit, Yy MJeBYIIeK
MCIIO/Ib30BaHMe TUTMeHNYeCKMX ITPOK/IaIOK BMECTO TaAMITOHOB.



IIpunoskenue I.

Taomama I'l.

BpoxkmeHHbIe

HeMNTPOIeHUMN,

paciipeaejieHne B

3aBUCMMOCTM OT THIla MyTaloum, C OIIMCaHMEM COHYTCTBYIOH.[Eﬁ

MaTOJIOTUU U OPYTUMU TeMaTOIOTUYeCKMMU HapyLIeHUSIMU, TIOMUMO
HelTpornieHuu [4].

Ha3BaHue reHa c 3a6oneBaHue Opyruve remartosiormuyeckme He
MyTauuen HapyweHus remartosnor
HapyLlieHuU
AyTOCOMHO-AOMWUHAHTHbIA TUN HacneaoBaHUSA
ELANE Taxenas MoHoumnTOo3, 303MHOUINSA 7] OcTeoneHu:
BpOXAEHHas passutne OMJ1/MAC
HenTponeHus
ELANE LUnknnyeckas Lmknmyecknin remonoas u passutue Het
HeUTponeHuns oM/Mac
GFI1 TAXENas JinmdounToneHms u noBbIWEHHOE Het
BpOXAeHHas KOMIMYECTBO He3pesnbliX MUenouaHbIX
HenTponeHus KNeToK B nepupepmnyeckom
KpOBOTOKe 1 pa3sutue OMJ1/ MAC
GATAZ2 BpoxaeHHas Taxenas MOHOUMTONEHUS, NHbekunn,
HEeNTponeHus HeAOCTaTOK AEHAPUTHbLIX KNEeTOK U BbI3BaHHbIE
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ewé
Bblpa>XE€HHE
Tepanuu I-|
CXCR4 WHIM-cnHgpom NedexT B-knetok 7] KoxHble na
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BpOXAeHHas deHoTUN
HelTponeHus naumeHToB
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n3odopmax
HAX1
JAGN1 Taxenas Pazsutne OMJ1 Mnoxas np
BPOXAEeHHas Bece MU
HenTponeHus pa3BuTus
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bonesHb
HakonneHus
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Pazsutne OM/MAC

fmnornukep
rmnepnakTe
HaTowak,
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NINKOFEHOV
KOMUTbI,
naHkpeaTui
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CunHgpom
LLIBaxmaHa-
[JarMoHaa
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OMI/MAC
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epMaHckoro-
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KWUNnepos
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[Na30KOoXHI
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anares

LAMTORZ2

Hepoctatok 6enka
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Hakonnenne HenTpoduios B
KOCTHOM Mo3re, HapyLlueHune
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CunHgpom KosHa

HeTt

3apepxka
NCUXOMOTO[
pasBuTus,
0XMupeHue,
MUKPO3HLE
cKeneTHasa
aucnnasus,
MbllleYyHas
TMNOTOHMUS

VPS45

Tskenas
BpOXAEeHHas
HenTponeHua*

AHun30UMTO3 7 NOMNKMIOLNTO3,
runepramMmarnobynnHeMums,
noYeyHbln 3KCTpaMeaySpHbIN
rematonoss, ¢ubpo3 KOCTHOro
MO3ra, Nporpeccmpytolas aHemMms u
TpoMbouunToneHus

Hedpomera
cnneHoMmerz
ocTeocksep
HeBpoJsiornt
HapyLeHus
KOpTUKasbt
cnenoTa,

cnyxa wm
MO30JINCTOE




CXCR2 BpoxaeHHas MuenokaTtekcuc BCeacTeme Het
HenTponeHus HapyLleHus BblcBO6OXAEHNS
HeNTpPoUIOB U3 KOCTHOrO MO3ra B
nepngepnyecknii KpOBOTOK
EIF2AK3 CuvHapoM YonkoTTa- Het NHCYNnH-3¢
PannucoHa caxapHblIn
MaHudecTa
paHHeM
BO3pacTe,
anndmnsapH
aucnnasus,
3a4epxKa
ONChYHKUM
M nouek,
B pa3Bu
HepocTaToM
3K30KPUHHC
dyHKUNN
noaxenyao
xenesbl
LYST CuvHgpoMm Yepwnaka- HapyweHwe dyHKUMN CNa3oKOoXHI
Xurawm €CTeCTBEHHbIX Knnnepos, anbbuHM3M
JIN30COMHbIE TeNbua BKJIIOYEHUS B Helpogaeret
Muenobnacrax, npoMmuenouuTax u MenenbHble
rpaHyfnouurax, aKTuBaums
Makpodaros 7
nnmdonponndepaTnBHbIN CUHAPOM
RAB27A CuHapoM lpucuennu HapyweHwe LIMTOTOKCUYHOCTH, "Na3oKoXHI
2 TMna rmnoramMMmarnobynmHemus, anbbuHM3M
TpoMmbouuToneHus, aHeMus "
reMmodarounTapHblii CMAHAPOM
AK2 HepocTtaTok Taxenas nMMmdounToneHms MoTteps «
afeHunnaT-KnHasbl 2 YpPOBHE BHY
yxa
RMRP Mmnonnasunsa xpswen NMMyHOoAedUUNT 1 aHeEMUSA M'mnonna3sus
M BONOC (CMHAPOM ckeneTHas
Mak Kbtocmka) XpsiweBas
runonnasus
TCN2 HepoctaTo4yHOCTb MeranobnactHas aHeMunsa " MeTtunmano
TpaHckobanamuHa II naHunToneHms aumaypwms,
npnbaska
peunansup
MHpeKunm,
YMCTBEHHas
OTCTanocTb
HEBpPONOrnt
HapyLeHuns
CMellaHHO-ayTOCOMHbIE TUMbl HacnenoBaHUAS
CSF3R Tsxenas Het Het
BpgmneHHaﬂll
HenTponeHus
X-cuenneHHoe HacnefoBaHue
WAS X-cuenneHHas MoHouunToneHus, nuMdounTonenHus, HeTt
TKenas CHuXeHune IgA, CHMXEHHOe KONMYecTBO
BPOXAEHHas €CTeCTBEHHbIX KWNNEepoB, MoAaBsieHne
HerTponeHus aKTUBHOCTM (arouMtoB W pasBuTHE
oMn/Mac
TAZ CuHapom BapTa Het Kapavomuo
MuonaTtums
CKEeNeTHbIX
3a4epxKa
aHoManmm
Kapanonun
MeTunrayTa
aumaypums
CD40LG 'mnep-IgM cnHapom KoMbuHWpoBaHHbIN MMMyHOA4EDULUNT; MoBbIWEHH:
HepocTtaTtok T-, B- ©“  AeHApUTHbIX BOCMpPUNMY
KNEeTOK, HapyleHne nepexktyeHuns BUPYCHbIM,
Knaccos B-numdounToB, 3HauMUTEsNbHO 6akTepuant
CHMXeHa KoHueHTpauusa IgA, IgG v IgE, rpubKoBbIM
OAHaKO HOpMasbHas WAW MNOBbIWEHHASA MHbeKumnam
KOHLeHTpauus IgM, CHUWXEHHble MOBbILWEHHE
dyHKUNKM 3 dekTopa Makpodaros pa3BuTusa
AYTOUMMYHI
3abonesaHy
3/10Ka4vyecTB

onyxonen




MVITOXOH,D,pVIaJ'IbeIVI TN HacneagoBaHUA

Oeneuns CuHapom lMupcoHa He rnogaaroLancs neyeHunto HepocTaTov
MUTOXOHAPUANbHOM cngepobnacrtHas aHemus " nnm
HK BaKyonm3saums KOCTHOMO3roBbIX 3K30KPUHHC
KNeToK-npeawecTBEHHMKOB " noaXxenyno
Makpodaros xenesbl WU
SHAOKPWUHH
natonoruu,
MbllLEeYHada
nereHepauy
MUTOXOHAPI
MuonaTums

t Ilmoxoin orBerT mam ero orcyTcTBMe Ha pul-KCD y HEKOTOPbIX
MaleHTOB.

§ JIOMMHaAHTHBII, TOMO3UTOTHBIN peleCcCUBHBIN WM CMeILIaHHbII
reTepO3UTOTHBIN pelleCCUMBHBIN TUIT HAC/IeIOBaHMS.

||OTcyTCTBMe orBeta Ha pul-KC®, xopomwuii OTBET Ha
rpaHy/IoMUTapHO-MaKpodarajibHbIi KOJIOHMECTUMYJIUPYIOUI A
dakrop (TM-KCD).



