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nuccepraunn TynedaeBoit Acenb KalipaToBHbl Ha TeMy «KinnHHKO-
AMUJAEMHOJIOTHYECKAs XapaKTEPUCTUKA MYKOIIOJINCAXapUI030B Y IE€TEH B
Pecny6niuke Kazaxcrany», mpecTaBieHHas Ha COUCKaHHUE CTENEHU JOKTOpa
dunocodun (PhD) mo cnenmansroct 60110100 (Meaumnmna)

AKTYaJIbHOCTH NPO0JIeMBbI:

Myxononucaxapuno3sl (MIIC) — rpymnma HacieICcTBEHHbIX Oo0Je3HEH,
oOycCJIOBJICHHAs  HAKOIUIEHUEM  TJMKO3aMHHOTJIMKAHOB B pe3yjbTare
T€HETUYECKOW HEIMOJHOIICHHOCTH HEKOTOPHIX JIM30COMAJIBHBIX (PEPMEHTOB,
yyacTBYOIIKX B uX paciierieHuu (B. Winchester, 2012; J.—M. Saudubray, 2012).
Pacnpoctpanennocts MIIC, kak B 11€J10M, TaK U OTACJIBHBIX €r0 TUIIOB, B Pa3HBIX
cTtpaHax BapbupyeT. B EBpornie pacnpoctpanennocts MIIC cocraBnset ot 1,81
(Ionbia) mo 4,5 (B Hunepnangax) va 100000 sxuBopoxaeHubIx gereit (A. TylKi-
Szymanska, 2015, npuuem npeobiagatot 60ababIe MIIC 111 THNA - 0,86 Ha 100000
KHUBOPOXKICHHBIX. B ctpanax Asuum (TaiiBanb, HOxuas Kopes, Snonus) uarre
Bcrpeuaetcs MIIC II tunma (coorBerctBenHo 1,07; 2,05 u 0,84 na 100 000
KUBOPOXKJICHHBIX  MaJbYMKOB), COCTaBISIONIMN  0o0Jiee€ TMOJOBUHBI  BCEX
auaraoctupoBanubix ciaydaes MIIC (Hsiang-Yu Ling, 2008; Sung Yoon Cho,
2014; S.Tomatsu, 2017). B Kaszaxcrane mojo0OHbIE HCCIACIOBAHUS HE
IPOBOIMIINCH.

B HacTosiiee Bpemsi onucansl 224 mytanuu B rene IDUA, 584 myrtamuu B
rene IDS, 328 myranuii B rene GALNS u 192 myrtanuu B rene ARSB, BbI3bIBaromue
cootBetctBenno MIIC I, Il, IVA u VI tunos (H.Zhang, 2011; A.C. Brusius-
Facchin, 2014; Tatiana Dieter 2007; M.F.G.Petry, 2005).

Knunnueckue mpossnenuss MIIC BapuaOenbHbI, XapaKTepU3YIOTCS
MOJIMOPTAaHHBIM ~ TMOPAKEHUEM W  IPOTPECCUPYIONIEH  HEIOCTAaTOYHOCTHIO
JBIXaTEIbHOW U CEePACYHO-COCYIUCTON CHUCTEM, YTO MPHUBOJIUT K JIETAILHOMY
ucxony (A. Golda, 2013; E. A. Braunlin, 2011). Bmecte ¢ TeM, TaHHBIE 10 YaCTOTE
nopakeHusi cepaedyHo-cocyauctoir cucrembl npu MIIC HeoaHO3HAYHBI, IO
pasHbIM JaHHBIM BapeupyeT oT 60% mo 90% (E.A. Braunlin, 2011; Gabriela N.
Leal, 2010; Yohei Sato, 2011; C. Kampmann, 2012). [TopaxeHue IbIXxaTeIbHON
CUCTEMBI BcTpevaeTcs oT 56% n0 63% (L.Schroeder, 2012; K. Berger, 2013).

B nauane XXI Beka pa3zpaborana pepmenrozamecturensras tepanus (O3T)
st MIIC I, IT u VI tunos. Pe3ynbTaThl KIMHUYECKUX HUCCIICAOBAHHUM MOKa3aIN
nosiokuTeNbHBIN 3G hexT O3T B Buae npubaBKH B pOCTE, YBEIUUYCHHS TUCTAHIIUN
6 MHHYTHOTO TE€CTa XOJbObl, YMEHBIICHHUS pPa3MEPOB IICUYCHU, YITYUIICHHUE
¢bynkiuii opranoB asixanus u cepaua (E.A. Braunlin, 2011; G.N. Leal, 2010; C.
Kampmann, 2012). Bwmecre ¢ TeM, eCTh NPOTHBOIIOJIOXHBIC JIaHHBIC,
cBueTeNnbCcTByOMMe, 4ro Ha ¢oHe P33T maTonmorus B KIIATaHHOM ammapare
ceplia ¥ pecrupaTopHoii cuctemax nporpeccupyer (Sifuentes M., 2006).

Takum o6pa3zoMm, otcyrcTBue aAaHHbIX 0 uactore MIIC cpeau nereit
Kazaxctana, mpoTHBOPEUYMBOCTh PE3YIbTATOB HUCCIEAOBaHUS 3P(HEKTUBHOCTH
(dbepMeHTO3aMEeCTUTEIbHOMN Teparuu, HEO0OXOAUMOCTh pa3paboTku
ajganTupoBaHHOro anroputma panHeil auarHoctuku MIIC B PecnyOnuke



Kazaxcran (PK) cBugerenbcTBytoT 00 aKTyaJbHOCTH BBIOpDAHHON TEMBI
UCCIIETIOBAHUS.
Heab ucciaenoBanusi: M3yduTh 3MUAEMUOTIOTUYECKYI0 U KIMHUYECKYIO
XapaKTepUCTUKY MYKOIOJIMCaxapui030B y aeteit B Pecniyonuke Kazaxcras.
3apaum:
1. U3yuuts peructpupyemyio pacnpoctpanéHHoctb MIIC u otaenbHbIX
ero tumnoB 3a 1998-2016 rr B Pecnny6uke Kazaxcras.
2. WccnenoBath MolieKysipHO-TeHeTHYeckui npoduias reHoB IDUA, IDS,
GALNS u ARSB y nereit ¢ MIIC B Pecnniy6nuke Kazaxcras.
3. Uzyuuth xnunuueckue mnposiieHuss MIIC, B 3aBUCHUMOCTH OT THIIA
3aboneBanus, y nereit B Pecriyonuke Kazaxcras.
4. V3yuuthb 3¢ (PEeKTUBHOCTH (bepMeHTO3aMeCTUTETBHOM "
nepconudunrpoBanHoit Tepanuu y aereit ¢ MIIC 1, Il u VI tunamu.
5. PazpaGotats anroputm nuarnoctuku MIIC Ha ypoBHe amOynaTopHO-
MOJIMKJIMHAYECKOW TTOMOIIIH.

Hayuynast HOBHU3HA:

1. BnepBble ycTaHOBIEHa peructpupyemasi pacmnpoctpaneHHocth MIIC u
OTIpeJieNICH YACIbHBIN BEC OT/ICIIBHBIX €0 THIOB cpeau nereit Kasaxcrana.

2. BnepBble BBIABICHBI HOBBIC, paHee He omucaHHble, myTanuu: pu MIIC 1
tuna B rene IDUA - ¢.1598C>T B 11 sk30ne; mpu MIIC |l Tuna B rene IDS
- C.776T>G B 6 sx30ne; ipu MIIC IV A B rene GALNS - ¢.1519T>C B
sk30He 14, ¢.572A>G B sk30He 6, ¢.571delG B sx30He 6 u ¢.983C>T B
sk30He 10; mpu MIIC VI B rene ARSB myTtamms c.1544C>T B sk30He 8.

3. BnepBeie B PecmyOnuke KaszaxcraH ycTaHOBIEHO, YTO OJIHA U Ta K€
TEHETUYECKAasT MyTalus MOXET HPHUBOAUTH K PA3TUYHBIM KIMHUYECKUM
nposieieHussiMm  MIIC, 4to TpeOyer manpbHEHIIUX WCCIETOBAHUM IS
00BbsSICHEHUS TaHHOTO (heHOMEHA.

4. VYcranosneHa knuHuueckas xapakrepuctruka MIIC 1, I, IVA u VI tunos y
nereit B Pecnybnuke KazaxcraH.

5. BrepBeie B PecmybGnmke Kaszaxcran mpoBelleH aHalu3 pe3yabTaToB
dbepMeHTO3aMeCTUTETEIbHOW 1 TIEPCOHN(PUIIMPOBAHHON Tepanuu OOJbHBIX
MYKOITOJINCAXapHUI030M.

6. BrepBble pa3paboTaH W PEKOMEHAOBAaH K BHEAPEHUIO «AITOPUTM
muarnoctuku MIIC Ha ypoBHE aMOyIaTOPHO-TIOTUKIMHAYECKON TTOMOIITN,
MO3BOJISIONINI yIYYIIUTh PAHHIOK JHATHOCTUKY JAHHOTO 3a00JICeBaHUS U
cBoeBpeMeHHO HayaTh D3T.

IIpakTHYyeckasi 3HAYMMOCTb Pe3yJIbTATOB HCCJIEJ0OBAHMS:

1. 3nanusa o yactore MIIC cpenu aerteil B cTpaHe MO3BOJMUT IMPOTHO3UPOBATH
KOJIMYECTBO OOJBHBIX JIETEH B CTpaHE JIJIsl MPUHSTHUS ONTUMAJIbHBIX YIIPABICHUECKUX
PEIICHU M0 OpraHU3aMd KAYECTBEHHON MEIUIIMHCKON MTOMOIIM JTAHHOW KaTErOpUH
MalUEeHTOB.

2. O6Hapyxennbie y 0onmpHBIX MIIC HOBBIE, paHee HE ONHMCAHHBIC, MyTaIlUH
TE€HOB MOCIYXaT OCHOBOM MJig CO3[aHusi 0a3bl JAHHBIX TEHETHMUYECKUX MYTallHi,
pacrpocTpaHeHHbIX B omyisinuu Pecy6nuku Kazaxcran.

3. KommiekcHoe  mHAMBUAyanu3upoBaHHOe JedeHue geredr ¢ MIIC,
3aKJTIOYAIONIEECs B IOMOIHUTEILHOM BKIIOUeHUH K 0a30B0i1 @3 T cumMnromaTnyeckux



npenapaToB MpU MATOJOTMYECKUX M3MEHEHUSIX CEepJAEeYHO-COCYJIUCTOU CUCTEMBI
MO3BOJIIET MUHUMHM3UPOBATH MOCIECTBUS MOPAXKEHUS KIAMAaHHOTO anmnapara cepiia
U yJIy4IIUTh KadecTBo xku3Hu aerer ¢ MIIC.

4. Pazpabotannsblii anroput™m auarHoctuku MIIC y nereil, npenHa3HaueHHbINA
s yupexaenuit  [IMCII, Oyaer cmocoOCTBOBaTh pPaHHEMY BBISBICHUIO OSTHUX
MalMeHTOB U CBOEBPEMEHHOMY HA3HAYCHUIO TMATOTEHETUYECKOUW ((pepMeHT-
3aMEeCTUTEIBLHON) TEpanuu, YTO MO3BOJIUT YIYUIIUTh Kau€CTBO UX JKU3HHU.

OcHOBHBIE N0JI0:KEHN S, BBIHOCMMbIE HA 3AIIUTY:

1. Myxkononucaxapuno3sl — peakas mnarosnorus, ¢ vacroro 0,75 ma 100 000
KUBOPOXKJICHHBIX JeTedl B KazaxcrtaHe, cpeau HUX HaWOOJBIIUN YACJIBHBIN BeC
3anumaeT MIIC |l tuna - 42,2%; nanee MIIC I tuna - 28,8%; MIIC VI tumna - 17,7%
1 HauMmeHbni yaensHsiid Bec y MIIC IVA tuna - 11,1%.
2. Cpenu nereri ¢ MIIC 1, II, IVA u VI Tunamu BbIsIBIEHBI HOBBIC, paHHEE HE
onvcaHHbie B MupoBoi Oase manHbix (HGMD), myramuu B IDUA, IDS, GALNS wu
ARSB renax.
3. Y 100% nereit ¢ MIIC, BHe 3aBUCHMOCTH OT THUIA 3a00JICBAHUS IMOPAKAIOTCS
CEepJCYHO-COCYANCTAass W JbIXaTeJIbHas CHUCTEMBI, Jaedopmalius KOCTHO-CYCTaBHOM
cuctemsl TunuuHa ayg MIIC I, II, IVA u VI tunos; Hapyiienue GyHKIUN CyCTaBOB B
BUJE HUX TyronoABwxkHoctu Berpedaetcs npu MIIC I, II wm VI Tunax,
TUTIEPMOOWIBHOCTH M pa300JITAHHOCTh CYCTaBHO-CBS30YHOTO arapaTta Ha0Io1aeTcs
tosibko npu MIIC IVA; 3anepkka B UHTEJUIEKTYaJIbHOM Pa3BUTHUU XapaKTepHA IJIs
nmareaToB ¢ MIIC I, II tTumamu.
4. ®3T ynyumaeT GU3NYECKOE Pa3BUTHUE, MOBBIIIAET TOJEPAHTHOCTD K (hU3UUECKOM
Harpy3Ke, OKa3blBaeT MOJOKUTENbHBIN 3 eKT Ha pecniupaTopHyto cucteMmy. OIHaKo,
HepocTaTouHo A dexTuBHA Tpu  CHOPMHUPOBABIIMUXCA [0 Hayajga Tepanuu
nopaxeHusix cepaua y gereii ¢ MIIC.
5. Kommiiekcnoe nepconuduimpoBannoe neuenue aerei ¢ MIIC, 3akmouaroreecs B
JOTIOJTHUTENIBHOM BKJIFOUeHHUH K 0a3oBoil P3T cuMOTOMAaTHYECKOW Tepamuu IpU
NATOJIOTUYECKUX  HU3MEHEHHSIX  CEPAECYHO-COCYIMCTOM  CHCTEMBI  YJIy4YIAeT
MopdodyHKIIMOHANIBPHBIC TIOKa3aTenu cepana B 84,6% ciywaeB, Torma Kak B
KOHTpPOJIBHOM rpymme - y 60%.

BuiBoabI:

1. Yacrora Bctpeuaemoct Beex tunoB MIIC B Kazaxcrane cocrtapnser 0,75:
100 000 >xuBopoxaeHHbIX AeTel, B ToM yucie MIIC I tuma — 0,22:100 000; MIIC
I1-0,32:100000; MIIC IVA - 0,08:100 000; MIIC VI-0,13:100 000. HauGonpmuii
yaeapHbINd Bec 3aHuMaroT nauueHTsl ¢ MIIC I tuna — 42,2%, nanee — MIIC I tuna
(28,8%), MIIC VI tuna (17,7%) u MIIC IV-A Tuma (11,1%).

2. Y 30% mamuentoB ¢ BepuduimpoBanabiM MIIC B PK ycTtaHoBieHBI HOBBIC,
paHee He omucaHHbie B MupoBoil 06aze maHHbIX (HGMD) myrammm. Myranus
c.1598C>T B 11 ax30ne rena IDUA BroisiBiena y 10% marmuentoB ¢ MIIC I; y 3,3%
naruenToB ¢ MIIC Il B rene IDS ycranoBnena mytanust C.776T>G B 6 3x30HE; ipH
MIIC IVA: B reae GALNS myrtamuu ¢.1519T>C B 14 sk30He - B 3,3%, ¢.572A>G B
9K30HE 6 - B 6,6%, ¢.571delG B sk30He 6 1 ¢.983C>T B sk30He 10 — 10 3,3%; npu
MIIC VI B rene ARSB mytamust ¢.1544C>T B sk30He 8 - B 3,3%.

3. Y 100% nereit ¢ MIIC ormewaeTcss MyJbTUCHCTEMHOE TOpPAXKEHHUE: BHE
3aBUCUMOCTHU OT TuMa 3aboneBanust B 100% mopaxkarorcs cepaeyHO-COCYaUCTas U



JbIXaTelIbHAsl CUCTEMBI; AedopMalsi KOCTHO-CYCTaBHOW CHCTEMbl TUIMYHA JJIS
MIIC I, II, IV-A u VI Ttunos (100%); nopakeHHe MapeHXHMMATO3HBIX OPraHOB
(neuensb, ceneseHka) Bctpeyaercs B 58,9%; JIOP opranos B 61,5%; opranoB 3peHus
B 66%. Hapymenue GpyHKIMM CycTaBOB B BUJE UX TYTOMOJBUKHOCTH XapaKTEPHO
st MIIC 1, I m VI tunax, To Bpemsi Kak TMIIEPMOOMIIBHOCTh U Pa300JTaHHOCTh
CYCTaBHO-CBSI304HOI0 amnmnapata Habmtogaetcs Toibko npu MIIC IVA; 3anepxka B
UHTEJUICKTYaJIbHOM pa3BUTUM xapakTepHa ais namuentoB ¢ MIIC 1 (40%), Il
tunamu (83,3%).

4. ®3Ty aereit npu MIIC I, Il u VI Tunax umMeet olHOHANIPABIEHHOE IEUCTBHE:
MOBBIIIACTCS BBIHOCIUBOCTh K (DM3MYECKOW Harpy3ke (yBEJIMYCHUE TUCTAHIMH 6
MUHYTHOU XOABOBI B CpeliHeM Ha 22,5%), 4To SIBIsIETCS MOKa3aTeleM YIydlleHUs
KadecTBa >xu3HHU aeteur ¢ MIIC.

5. KommekcHas nepcoHnGUIMpOBaHHAs TEpaNusl OKa3bIBAET MOJIOKUTEIHHOE
BIMSIHUE HAa MOPPOPYHKIMOHAIBHOE COCTOSIHHE CEPAEUHO-COCYJIUCTON CHCTEMBI
6onpHBIX MIIC B BHJle yMEHBIIEHUS IUIATAlMU TOJIOCTEN cepAla, B CpelHEM Ha
43,4% OT UCXONHBIX JAHHBIX M YMCHBIICHUH CTENEHU HEIOCTATOYHOCTU
KJIallaHHOTO amnmnapara cepaua B 84,6%, Torma Kak B KOHTPOJIBHOM Tpymme
YCTaHOBJIEHO MPOrPECCUpPOBAaHME IMPU3HAKOB JWJIATAllMM TOJIOCTEH cepAala B
cpenieM Ha 12,5% oOT HMCXOIHBIX JAaHHBIX M HapacTaHUE HEJOCTATOYHOCTHU
KJIanaHHoro anmnapara cepaua B 40%.

6. PazpaGorannwiii Anroputm pguarHoctukun MIIC y nereit Ha ypoBHE
aMOyJIaTOPHO-TIONUKIMHAYECKOH TOMOIIM  TO3BOJSIET  YIYYIIUTh  PAHHIOK
JUArHOCTUKY U, COOTBETCTBEHHO, CBOEBPEMEHHO HayaTh Tepanuto 6oabHbIX MIIC,
YTO SIBJISIETCS KIIFOUEBBIM KOMIIOHEHTOM B YIIYUYIIEHUWU KAauecTBa KU3HU JIETEH C
MIIC.

IIy6aukanuu mo TemMe JUCCePTALHUM:

[To pe3ynbpTaTam uccne0BaHus OMyOJIMKOBAHO U IPUHSTO K TIeYaT 16 HaydHbIX
pabor, u3 Hux | crarhs B KypHaine, Bxoasauuil B 0a3y nanasix SCOPUS; 4 cratbu -
B )KypHaiax, pekoMeHa0BaHHbIX KomuTeTom mo koHTposo B chepe Hayku MOH
PK; 1 crates B xxypHane, unaexcupyembiii Ha iargopme PUHIL u Cyberleninka.
8 myOnukanuii B MaTtepHaiaX MEXIYHApOJIHBIX 3apyOeKHBIX KoH(pepeHmui; 1
myOnuKanus B MaTepuanax MexayHapoIHOW HayqHO-TIPAKTHUECKOU KOH(DepeHITnN
nenuatpoB Kazaxcrana; 1 myOGnukamus B Mmarepuanax VII cwe3ma menmatpoB
Pecny6muku Kazaxcran.

CTpyKTypa U 00b€M QUCCEPTALUM.

Juccepranusa uznoxeHa Ha 115 ctpaHniax MammmHONKMCHOTO TEKCTA, COCTOUT U3
BBEJICHU, 0030pa JINTEPATYPBbI, ONMCAHUS 00bEMa U METO/I0B UCCIIEI0BaHMs, 8 TIaB
C pe3yiabTaTaMHd COOCTBEHHBIX HCCIEIOBAaHUN, 3aKIIOYEHHUS, HPAKTUYECKHUX
pexomenaanuii. Pykonuce wmmmoctpupoBana tabmunamu (31), pucynkamu (9),
npuiokeHusiMu (26). bubnmorpadudeckuii ykazarensb BKIo4daeT 231 MCTOYHUKOB
Ha PYCCKOM M MHOCTPAHHBIX SI3bIKAX.



6D110100 —-Menumaa MamMaHIbIFbl O0MbIHIIA Brocod mokropsr (PhD)
nopexecin 13neHyre ycoiHrad Tysie6aeBa Acenb KaliparoBananbin «Kazakctan
PecnyOnukaceinia Oananap apachlHAaFbl MyKOIOIUCAXapUA03/IbIH KIUHUKO-
ANUAEMHUOJIOTUSIIBIK CUMIATTaMACh» TUCCEPTALUSIBIK KYMBICBIHBIH
AHHOTANUSA

TakbIPBINTBIH O3€KTIJIIrI:

Myxononucaxapuao3 (MIIC) — riMko3aMUHOTIMKAaH aJMacyblHa KaThICATHIH
Keioip n30coManbIK (pepMEHTTEP 11H T€HETUKANIBIK KEMICTIT caliJapblHaH TYbIHIaFaH
TYKBIMKYyaJlalThIH ~ JKUHAKTay aypyiapeiHbiH  ToObl  (B.Winchester, 2012;
J.M.Saudubray, 2012). MIIC oHe OHBIH TYPJIEPIHIH Tapaly KHLUIIT1 9p eJjie dp TYPIIi.
Eypona xankpiabiy apacsinga MIIC 100000 tipi tysutrannapra 1,81-nen (ITonbiia)
4,5-xe neiin (Hugepnann) xypaiiaer (A. Tylki-Szymanska, 2015), onblH imriHge
Eyponaga MIIC III typi xui taparan, 100000 Tipi Tybutrangap apacbigaa 0,86
Kypaitnbel. Asus ennepinne (TaiiBanb, OHTycTik Kopes sxone XKamonus) MIIC II typi
xui kezaecin (100000 Tipi TysiiFan yiaap apaceiaaa 1,07; 2,05 sxone 0,84 tuicinie)
xoHe Oapibik anbikTanraH MIIC apaceinga xapTeichiH Kypaiiael. (Hsiang-YuLing,
2008; SungYoonCho, 2014; ShunjiTomatsu, 2017). Ocsl yakeiTka aeiiin MIIC-apiy
Kazakcranna tapanysl xeHiHae 3epTreyiiep kyprizuimered. Kasipri kezge MIIC 1
TypiH TybiHAaTaThiH IDUA reningeri 224 myranusicol anbiktanFad; MIIC 11 Tuninge
IDS reninmeri 584 wmyrtamuscel; MIIC IVA tyre3atein GALNS reningeri 328
myTaruscel skoHe MIIC VI maiina GonyeiHa anbin kesnetin ARSB reninmeri 192
MmyTalusacel cumartanbin skasputran (H.Zhang, 2011; A.C. Brusius-Facchin, 2014;
T.Dieter, 2007; M.F.G.Petry, 2005). MIIC ki1uHHKaIbIK KOPIHICTEPI CaH TYPJIi OOJIBII
KeJe/li, CoJIapbIH Oipi KeIar3aIbIK JKeTICTICYIIUTIK, KO JKaF/1ai/1a TEIHBIC ally JKOHE
KYPEK-KaH TaMbIp JKYHECIHIH ayblp 3aKbIMaanyaapsl eximre anbin keneai (A.Golda,
2013; E. A. Braunlin, 2011). MIIC ke3inze Kypek KaH TaMbIp KYHECIHIH 3aKbIMIATY
XKML 9p Typui aepektep Ooiibiaia 60%—man 90%—ra neiin (E.A. Braunlin, 2011;
GabrielaN. Leal, 2010; YoheiSato 2011; C. Kampmann, 2012); TbhIHBIC aiy
ar3aJlapbIHbIH 3aKpIMaanysl 56%-63% xarmaiisinga kesmecemi (L.Schroeder 2012;K.
Berger 2013). XXI racoipasin 6aceiaa 6ananapaarsl MIIC 1, 11 sxone VI Typrepinin
MATOTEHETUKAJIBIK €M1 allbUIbl, OJ OpbIHOACYyIIbl GepMeHTTIK Tepanus. Kemnrerexn
PaHJAOMM3UPIICHTEH 3€pTTEYy HOTHKENepl MMaTOrCHETHKAIBIK E€MHIH THIMIUIITIH
AHBIKTAJIbI, OJ1 HAyYKacTapAblH (DU3UKAIBIK JaMy, (U3UKAIIBIK KYKTeMEre TO3IMIUIIrH
apTThIPY, JKYPEK-KaH TaMbIp JKOHE TBHIHBIC aly JKYHEJEepiHIH KOpCEeTKIMTepiHiH
*akcapybpiMeH cunattaiansl (Elizabeth A. Braunlin, 2011; Gabriela N. Leal, 2010; C.
Kampmann, 2012). ConbsiMeH KaTap, Kapama Kallibl TUPEKTep e 6ap — PEepMEHTTIH
opeiHOacymbl Tepamus asceinga MIIC Gap Oamanapnma Kypek KaKmakiaJIapbIHBIH
KOHE PECIHPATOPJIBI JKYHe IMaToJIOTUsIapbIHbIH epirireHi atairaH (Sifuentes M.,
2006).

Ocwpinaima, Kazakcranmarer Oamamap apaceinga MIIC Ttapamybl Typaibl
JEPEeKTepIiH 00IMaybl, TEPANUSHBIH THIMIUIITT Typajbl AEPEKTEPiH COMKECCI3Iri,
Kazakcran PecnyOnukaceinmarst MIIC-apiH epTe nuarHocTukaliayra OeHiMJIIeNnreH
IrOpUTMIHIH OOJMaybl TaHJAAJIFaH 3€PTTEY TAKbIPHIOBIHBIH ©3€KTUIINH OUIAIpeal.
byran neiiin Kazakcranna MIIC typaisl 3epTreynep O0aFaH KOK.



3eprreynin makcatbl: Kazakcran  PecnmyOnukaceiHna — Oananapaarsl
MYKOTIOJIUCAXAPUIO3/IbIH STHICMHUOIOTHSIIBIK KOHE KIWHUKAIBIK CHITATTaMaJIapbIH
3epTTey.

3eprrey minaerrepi:

1. Kazakcran Pecnyonukaceinna 1998-2016 xpuigapbinia apacbiHia TIpKeIreH
MIIC xoHe OHBIH JKEKEJIEreH TYPJEPIHIH TapalyblH 3epTTeY.

2. Kazakcran Pecnyonukaceinna MIIC 6ap 6ananapaeiy IDUA, IDS, GALNS u
ARSB renaepiHiH MOJICKYJISIPIIbI-TeHETUKAIBIK TPOPUITIH 3epTTeY.

3. Kazakcran PecnyOnukaceinna Oananapaa MIIC-asiH TypiHe OaiiiaHBICTHI
KJIMHUKAJIBIK KOPIHICTEPIH aHBIKTAY.

4. bananap apaceingarsl I, I sxone VI tunti MIIC opein 6acyuisl epMEHTTIK
TEpaNUsHbIH KEKEJICHI'€H apHaiibl eMey11H THIMIUIITIH 3epTTey.

5. AMOynaTopusuibIK-eMXaHaJbIK kKoMeKk jeHreinae MIIC nuarnoctukanay
ANTOPUTMIH JTalbIHIAY.

FbIJIbIMU KaAHAJIBIFBI:

1. MIIC-gpin Kazakcran PecmyOnmkaceiHma Tapanybl OipiHII peT OenriieHin
oHe Oajanap apachlH/ia OHBIH JKEKe TYPJICPIHIH YJIeC CaMaFrbl aHBIKTAJIbI.

2. MIIC I 6ypsiH aTanmaraH, )kaHaaH anbIKTasFaH 11 3x3onmarer IDUA - reHiniyg
c.1598C>T wmyranusace; MIIC Il typinne 6 sk3onmarel IDS - C.776T>G
myTarusicel; MIIC IVA GALNS reninig 14 sx3oH1a - ¢.1519T>C; 6 sk30H72
c.572A>G; 6 sx3onma c.571delG; xone 10 sk30oHma ¢.983C>T MyTanusnap;
MIIC VI ARSB reniniy 8 3x30H71a ¢.1544C>T MyTauusiChl aHBIKTaIFaH.

3. bipae#t reHaik MyTaIuys op TYPil KIMHUKAJIBIK KOPIHICTEPMEH CUTIATTaIaThIHBI
Kazakcranna anrami peT aHbIKTa1bl, OChl (PEHOMEHTE aJIbIIl KEJIEeTIH cebenTep/Ii
opi Kapal 3epTTey KYprizy KaxkeT eTe/i.

4, Kazakcran PecnyOommkacbinga Oanamapaei [, I, IVA xonme VI Tunrepi
OOWBIHINIA KIIMHUKAJIBIK CHITATTaMallaphbl aHBIKTAJIIbI.

5. Kazakcran PecnyOnukaceinaa anram petr MIIC Haykac Gananapra sKypri3ijrex
OpbIH Oacymibl (DEpPMEHT TEpaNUSIHBIH KOHE JKEKEJICHIeH apHalbl eMICyIiH
HOTHXKEJEP1 TaJIIaH Ibl.

6. «AMOynaToOpUsI-eMXaHAIBIK KOMEK KOpCETY IEHreH1HIe MIIC
JTUATHOCTUKAJIBIK aJITOPUTMI» ajFaIllKbl PeT JaWbIHIAJIBIN 93IpJICHIN SHTI31II1,
Oy aypyAblH epTe JAMArHOCTHKACHIH JKaKCapTyFa >KOHE OPBIHOACYIIIBI
(dbepMEeHTTIK TepanusHbl YaKThUTB OacTayFa MYMKIHJIK Oepei.

3eprTey TIKIipHOETIK MAHBI3ABLIBIFDI:

1. Kazakcran Pecnybnmukaceiaga Oanamap apacbiagarsl MIIC ke3nmecy KULIITIH
Oimy HaykacTapaelH Oenriiai Oip yaKbITTaFbl CaHbIH Oarmapiayra >KOHE COFaH
OarpITTaNFaH MIapaiapabl JKOHE OChl HayKacTapra camajibl KOMEK KOepCeTyl
YUBIMIACTHIpYFa MYMKIHAIK Oepei.

2. MIIC mnaykacrapjia aHBIKTaJFaH »J>KaHa TeHIIK MyTanusuiap Kaszakcran
PecniyOnukacel momyIsmusIChIHAA TapalFaH TeHIIK MYTalHMsUIapIbIH JEePEKTEp
0a3achblH KYpY YILIH HET131 O0JIbI TaObLIA/IbI.

3. XKypek-TambIp kyleciHae maTonorusuiblk e3repicrepi MIIC-ke mamabIikKaH
OanaynapJpl KEWIEHII OpbIH Oacymibl (EPMEHTTIK TepamusMeH Kartap
KEKEJIICHT'eH apHalbl CHUMITOMATUKAIBIK €MJACYJl JKYPri3TeHHIE KYpPEK



KAaKNakKladapblHbIH ~ 3aKbIMJAIYbIHBIH TOMEHACYIHE JKOHE 6OMIp Cypy
canachlHbIH KaKCapyblHa aJblIl KeJeIl.

Bipinmi Menuko-caHUTapIbIK KOMEK KOPCETY MEKeMeepre apHairad Oananap
apacbingarsl MIIC-1pl TuarHocTUkanay ajaropuTMi apKbUIbl OChl HAyKacTapabl
epTe Ke3eHAEpIHJEe HEFYpJIbIM €pTe aHbIKTall, TUIMJI NaTOr€HETUKAJIBIK €MIH
KYPri3y apKbUIbl OJapblH 6MIp CanachlH jKaKcapTyFa MYMKIHAIK Oepeni.

Kopraayra miblrapblirad Heri3ri saraaiiap:

1.

Myxkononucaxapauno3 - Kazakcranna 100 MbIH Tipl TyFaHJIapra IIaKKaHIarbl
xuiiri 0,75 001aThIH CUPEK MATOJIOTHS, OHBIH IIITIHJE €H X)OoFaphl yieci - MIIC
II Typi - 42,2%; oman opi MIIC I - 28,8%; MIIC VI typi - 17,7% xoHe eH
temeHnri yiec canmarsl MIIC IVA - 11,1%.

MIIC 1, II, IVA xone VI Tuntepi Oap Oananap apacblHIa dJIEMJIK JEPEKTEp
6azaceinia (HGMD) Oypein cumartanmaras, IDUA, IDS, GALNS xone ARSB
TCHJICPIH/IC MyTAIMsUIAp aHBIKTAJJIBI.

MIIC 6apasix Tuninge 6ananapaa 100% xypek-kaH TaMbIpiapbl *KoHE THIHBIC
a;y JKyWesnepi opTypJli aybIpJIbIK JICHI'CHITIKTE 3aKbIMJajaabl; CYyHeK-OybIH
xyiecinig aepopmanmsicel MIIC I, II, IVA xone VI tunrtepine ToH; OybIH
kuMbLTBIHBIH miekTenyi MIIC I, II sxone VI Tunrtepinge kesnecemi, an OybIH-
Oaiinam ammapateiHblH TunepmooOwipaiuriri MIIC IVA  tuniage fana
Oalikanapl; HHTEIUICKTYanabl namyabiy Kigipici MIIC 1, I1 TunTi HaykacTapra
TOH.

OpbiH  Oacymibl (epMEHTTIK Tepanusi (U3MKAIBIK JaMyAbl >KaKcapTajbl,
(U3UKAIBIK )KYKTEMETe TO3IMIUTIKTI apTThIpabl, THIHBIC ally JKYHeCiHe OH acep
eremni. Jlerenmen, MIIC-ke wmangpiKkaH OananapAblH TepanuUsChIHBIH
OactanmyblHa JEWiIH KaJbIITACKaH >KYPEKTErl 3aKbIMAaHyJapra aTalifaH eM
TUIMCI3.

XKypek-TambIp xyHeciHae naToJorusbsiK e3repictepi 6ap MIIC-nien aysipran
Oanayiapra opbIH 6acyIIbl (EPMEHTTIK TepaAUAMEH KaTap KEIIeH 1 )KeKeJICHT¢H
CUMIITOMATHUKAJBIK  apHaWbl  eMJeydl KyprisreH karmaiiima  84,6%
MOPGODYHKIIMOHAIIIBI  KYPEK TMapaMeTpiIepiH JKakcapaabl, an Oakbuiay
ToOBIHaa - 60%.

KopbIThIHABIL:

1.

Myxkononucaxapano3 - Kazakcranga 100 MbIH Tipi TyFaH HOpecTelepre
makkKauaarsl xuiairi 0,75 6omareia cupek naronorus: MIIC I - 0,22:100 000;
MIIC II - 0,32:100000; MIIC IVA - 0,08:100 000; MIIC VI - 0,13:100 000. ,
oHbIH imiae eH korapsl yieci MIIC Il typi - 42,2%; onan opi MIIC I - 28,8%);
MIIC VI Typi - 17,7% sxone eH Temenri yiec canmmarsl MIIC IVA - 11,1%.

Kazakcran Pecnyomukaceiana 30% HaykacTtapmaa OyKinl JIyHHE SKY3LTIK
nepekrep OazaceiHna (HGMD) Oypeia Tipkenmeren MIIC-ke TOH TeHIK
MyTtanusiaap anram aHeiktanradH. MIIC | wmaykactapga IDUA rennin 11
sk3oHBIHAA C.1598C>T wmytamusicet — 10%; MIIC II Typiane IDS reniniy 6
sKk30HBIHAA C.776T>G myTtammsicel - 3,3%; MIIC IV A typiage GALNS reninin
14 sx30oub1HAA ¢.1519T>C MyTanuscer - 3,3%, 6 sk30HbIHAA €.572A>G - 6,6%,



6 sx3oupiHAa ¢.571delG  xome 10 sx3oHbIHma ¢.983C>T- 3,3%; MIIC VI
typiaae ARSB reniniy 8 sk3oubiHAA C.1544C>T myrtanusce -3,3%.

3. MIIC OGanamapna 100% xarmaiiga aypyaslH TypiHE  KapaMacTaH
MYJIBTHKYHENTIK 3aKbIMATYIap OOJIabl: )KYPEK KaH-TaMBIP KOHE THIHBIC ay
ar3anapbiHbiH 3akbiMaanyiapsl, MIIC I, II, IV-A xone VI typnepinge cyiiek-
OybiH kyieciHiH naedopmarusicel (100%); mapeHXUMAaTO34bl ar3aiap/biH
(baybIp, kexk0OaysIp) 3akpiMaanyaapsl (58,9%); JIOP ar3anapblHBIH aypyaapsl
(61,5%); xepy ar3amapbiHbIH 3akbiMaaHybl (66%). MIIC I, II »xome VI
TypiaepiHae OyblH KHUMBUIBIHBIH IIEKTEeNyl Ke3jaecenl, OybiH-Oainam
anmapateiHbiH, Tunepmoomipauiiri MIIC IVA tuminne 100% OGalikamansr;
uHTeIIEKTYa bl Aamyasei Kigipici MIIC 1 (40%), 11 Typiage (83,3%).

4. MIIC I, II sxone VI tunreri opbiH Oacyuisl pepMeHT Tepanusachl 0ip OarbITTa
acep erenl. OU3MKANBIK KYKTeMere To3IMIUIIIHIH apTybl (6 MUHYTTBIK Kasy
KYPY apajarblHbIH y3apybl opta ecemnmneH 22,5%) o3 keszeringe MIIC
OanayiapJplH ©MIp CYpy CamnachlHBIH KaKCapYbIHBIH KOPCETKIMIl OOJIbII
TaObLIAbI.

5. Kemenni jxekeleHreH apHaiibl Tepanus KYpPEeK KaH Tamblp >KYHECiHIH
MOp(hODYHKIIMOHATBABI JKAFIAWBIHBIH JKaKcapyblHa allbIll  KeJedi, oJiap:
OacTanksl MOJIIMETTEPMEH CaJIBICThIpFaHIa KYpeK KYBICBIHBIH
JUJIATAIUACHIHBIH ~ KOPCETKITEpl OacTankel KOPCETKIITEpIHE KaparaHjaa
43,4% neliiH a3arobl, KaKMaKIIAJIbIK KETKUTIKCI3AIKTIH 84,6% neilid ToMeHeyi,
an Oakpuiay TOOBIHAA XYPEK KYBICBIHBIH WJIATAIMSCBIHBIH KOPCETKIIITEpi
12,5% a3arobl, KaKMaKImaiblK KeTKUTIKCI3MIKTIH 40% apTybl aHBIKTAJIIBI.

6. «AMOynaTopus-eMXaHaJbIK KOMEK KepceTy JeHreine MIIC
JTUATHOCTUKAJIBIK aJITOPUTMI» aJIFAllIKbl PEeT 931pJICHIN eHri3u11, OyJ1 aypyIbiH
€pTe IMarHOCTUKACKHIH XKaKCapTyFa KoHE OPhIHOACYIIBI PEPMEHTTIK TePATTUSHbI
yaKTBUIBI OacTayra MYMKIHIIK Oepei.

Jucceprauus TAKbIPbHIObI 0OMBIHIIA KAPUSVIAHBIMIAP:

3eprTey HOTIKenepl OoWbIHIIA 16 FHUIBIME MakKajia KapusslaHIbl >KOHE
KaOBbUIIAaH/IbI, conslH imiHAe SCOPUS nepexkrep ©0aszacklHa €HTI3UITEH
KypHanbiHaa 1 makana; 4 makana - Kazakcran Pecnybnukackl binim jkoHE FBUIBIM
MUHUCTPIIr FutbiM KOMuTET1 FBIIBIM KOMHUTET1 YCBIHFAH KypHaaapaa; 1 Makana
PUHI] xome Cyberleninka mmatdopmachiHga WHACKCTENTEH KypHaIbIHAA; 8
myOnuKamms XadblKapaidblK IMIETEIIIK KOHpEepeHIusIap MmaTepuangapbiaga; 1
xapusianbiM  [lenmatpnap xone  Kasakctan Oamamap — XMpyprTapblHBIH
XabIKapalblK FRUTBIMU-TIPAKTUKAIBIK KOH(GEPEHITUSACHIHBIH MaTepuaiaapbiaaa; 1
xapusiianbiM - Kaszakcran PecnyOnukaceinbiH mnenuatpiapeiablH VII  chesiHiH
MaTepHualapblHa KapHsIaHFaH.

Juccepranus KejieMi MeH KYPbLIbIMbI

Huccepranus 115 mapakra Oacwutrad, Kipicme, o1e0METKe IOy, KOJIeMiH
cuUmnaTTay >KOHE 3epTTey OIICTepi, MEHIIIKTI 3epTTey HOTWXKenepiMeH 8 Tapay,
KOPBITBIH/IBI, TOXIPUOCITIK YChIHBICTApAaH Typansl. Komka3oa kectenepmen (31),
cypetrrepmet (9), kocsiMmanapmet (26) wnmocTpanusianFad. bubarorpadusiibik
KOPCETKII OPBIC JKoHE IeT Tutaepinae 231 onedrer Ko3iHeH Typasibl.



ANNOTATION

Of PhD thesis by Tulebayeva Assel Kairatovna titled
“Clinical-epidemiological characteristics of mucopolysaccharidoses in children in the
Republic of Kazakhstan™
Specialty: 60110100 (Medicine)

Actuality of the problem:

Mucopolysaccharidosis (MPS) is a group of hereditary lysosomal storage
diseases caused by impaired glycosaminoglycan metabolism (GAG) as a result of
genetic deficient activity of lysosomal enzymes participating in their degradation.
(B.Winchester 2012, J.M. Saudubray 2012).

The prevalence rate of MPS differs from country to country. Among the
European population, the prevalence of MPS is from 1.81 (Poland) to 4.5 (Netherlands)
per 100,000 live births (Anna Tylki-Szymanska 2015). The most frequently diagnosed
type in Europe is MPS 111 - 0.86 per 100,000 live births. However, in Asia, the most
common type is MPS type Il (Hunter syndrome). The results of studies conducted in
Taiwan, South Korea and Japan revealed the prevalence of Hunter syndrome in Taiwan
1.07; 2.05 in South Korea and 0.84 in Japan per 100 000 live-born boys, representing
more than half of all diagnosed cases of MPS (Hsiang-Yu Ling 2008, Sung Yoon Cho
2014, Shunji Tomatsu 2017).

Clinical manifestations of MPS are variable and characterized by multiple
organs dysfunction. The severe impairment of cardiovascular and respiratory systems
is leading cause of high mortality (A.Golda 2013, E.A. Braunlin 2011). According to
different data, the frequency of cardiovascular impairment varies from 60% to 90%
(E.A. Braunlin 2011, G. N.Leal 2010, Yohei Sato 2011, C. Kampmann 2012).
Involvement of the respiratory system in pathological process occurs in 56% -63%
(L.Schroeder 2012, K.Berger 2013).

At the beginning of the XXI century the pathogenetic treatment of MPS types I,
Il and VI - enzyme replacement therapy (ERT) became available. The results of
multicenter randomized clinical trials of the efficacy of ERT demonstrated positive
effect on physical development (increase in growth), increase of 6 minute walk test,
decrease of liver size, improvement in pulmonary function parameters, improvement
in cardiovascular system (E.A. Braunlin, 2011; G.N. Leal, 2010; C. Kampmann, 2012).
However, there are some contrary dates, when on ERT the heart valves and pulmonary
dysfunction progressed (Sifuentes M., 2006).

Thus, differences in the prevalence rate of MPS in different populations, the lack
of data on the frequency of this pathology among children in Kazakhstan, the
contradictory results of ERT effectiveness, absence of algorithm for early diagnosis of
MPS in the Republic of Kazakhstan indicate the importance of chosen research topic.
It should be noted, that earlier there were no studies on MPS in Kazakhstan.

Aim of the research work: To investigate the epidemiological and clinical
characteristics of mucopolysaccharidosis in children in the Republic of Kazakhstan.



Objectives:

1.

2.

5.

6.

To calculate the prevalence rate of MPS and its different types for the period
from 1998 until 2016 in the Republic of Kazakhstan.

Investigate the molecular genetic profile of the IDUA, IDS, GALNS and ARSB
genes in children with MPS in the Republic of Kazakhstan.

To study clinical manifestations of MPS, depending on the type of disease, in
children with MPS in the Republic of Kazakhstan.

To study the effectiveness of enzyme replacement therapy in children with MPS
I, Il and VI types.

To study the effectiveness of personalized therapy depending on the type of MPS
and the individual course of the disease.

To create the algorithm for diagnosing MPS on the primary health care level.

Scientific novelty:

1.

For the first time in Kazakhstan the prevalence rate of all types of MPS was
calculated, which will allow to predict the number of patients with MPS in the
future.

For the first time were identified new, previously not described mutations:
mutation ¢.1598C> T in 11 exon of the IDUA gene for MPS I; mutation c.776T>
G in 6 exon of the IDS gene for MPS II; mutations ¢.1519T> C in exon 14,
c.572A> G in exon 6, ¢.571delG in exon 6 and ¢.983C> T in exon 10 of the
GALNS gene in MPS IVA; mutation ¢.1544C> T in exon 8 of the ARSB gene in
MPS V1. The obtained new knowledge will help to create a common mutations
database of population of the Republic of Kazakhstan.

For the first time in the Republic of Kazakhstan was revealed that the same
mutation can lead to different clinical manifestations of the MPS disease, which
requires further studies to explain the clinical polymorphism in patients with the
same mutation.

Clinical features were identified and described in children with MPS types I, II,
IVA and VI in the Republic of Kazakhstan.

For the first time in the Republic of Kazakhstan was conducted retrospective and
prospective analysis of the ERT effectiveness in patients with MPS.

For the first time was created and recommended for application diagnostic
algorithm of MPS on the primary health care level, which allows to improve
early diagnosis of MPS and timely ERT start.

Practical significance of research work:

1.

Knowing the prevalence rate of MPS among children in the country will allow
to predict the number of patients for the interested period and to make certain
managerial decisions.

New, previously not described mutations, which was revealed in patients with
MPS, could be the basis for creating genetic mutations database of population
of the Republic of Kazakhstan.



3.

The created diagnostic algorithm of MPS in children on primary health care level
will help doctors to diagnose MPS and prescribe ERT in the early stages of the
disease.

The main provisions for the defense:

1.

Mucopolysaccharidosis — rare diseases, with prevalence 0,75 per 100 000 live
births in Kazakhstan, mainly presented by MPS Il type in 42,2%; then MPS |
type - 28,8%; MPS VI type - 17,7% and the most rare type is MPS IVA - 11,1%.
Among children with MPS I, 11, IVA and VI types were revealed new, previously
not described in international mutation databases mutations in IDUA, IDS,
GALNS and ARSB genes.

Regardless of MPS types, all children (100%) with MPS have cardiovascular
and pulmonary impairment; skeletal deformations is typical for MPS I, 1I, IVA
u VI types; dysfunction of joints as contractures and stiffness are common for
MPS 1, Il and VI types, whereas ligamentous laxity and joint hypermobility are
typical only for MPS IVA; mental development delay occurs in children with
MPS I, Il types.

ERT demonstrated positive effect on physical development, increase in
tolerance to physical exercises, improvement in pulmonary function. However,
there is no positive effect pathological changes in heart valves, which was
formed before ERT start.

The complex therapy, consisting of main ERT and symptomatic, personified
therapy of cardiovascular impairment in children with MPS, demonstrated
positive effect on the morphofunctional condition of cardiovascular system in
84,6% cases, whereas in control group (only on ERT) in 60%.

Conclusions:

1.

2.

The prevalence rate of all types of MPS in Kazakhstan is 0.75: 100 000 live
births, including MPS type | - 0.22: 100 000; MPS II - 0.32: 100000; MPS IVA
- 0.08: 100,000; MPS VI - 0.13: 100 000. Among all patients with MPS in the
Republic of Kazakhstan, the most common is MPS 1l - 42.2% of all diagnosed
MPS cases, then MPS 1 (28.8%), MPS VI (17.7%) and MPS IVA (11.1%).
According to the Human Genetic Mutations Database (HGMD) in 30% of
patients with MPS in the Republic of Kazakhstan were revealed new, previously
not described mutations. Mutation ¢.1598C> T in the 11 exon of the IDUA gene
in 10% of patients with MPS |I; mutation ¢.776T> G in 6 exon of the IDS gene
in 3.3% of patients with MPS II; mutation ¢.1519T> C in the 14 exon of the
GALNS gene in 3.3% of patients with MPS IVA, mutation ¢.572A> G in the
exon 6 of the GALNS gene in 6.6% of patients with MPS IVA and the mutation
€.571delG in the exon 6 and c. 983C> T in exon 10 of the GALNS gene in 3.3%
of patients with MPS IVA; mutation ¢.1544C> T in exon 8 of the ARSB gene in
3.3% of patients with MPS V1 in, the was set at 3.3%.

Multisystemic clinical impairment was established in children with MPS:
morphofunctional disorders of the cardiovascular (100%), respiratory,



osteoarticular systems (100%), enlargement of parenchymal organs (liver,
spleen) (58.9%), ENT organs (61.5%) and ophthalmological disorders (66%).

4. ERT in children with MPS increases tolerance to physical activity (6MTW
distance increased by an average of 22.5%), which are indicator of improving
the quality of life of children with MPS.

5. The results of analyzing the effect of symptomatic, personified therapy of
cardiovascular impairment in children with MPS revealed positive effect of
personified therapy on the morphofunctional condition of cardiovascular system.

6. The created diagnostic algorithm of MPS in children on primary health care level
will increase early diagnosis and timely initiation of ERT, which is a key
component in improving the quality of life of children with MPS.

Relevant publications:

Based on the results of the research 16 scientific articles have been published
and accepted for publication, including 1 article in journal, included in the SCOPUS
database; 4 articles in journals recommended by the Committee for Control of Science
of the Ministry of Education and Science of the Republic of Kazakhstan; 1 article in
the journal, indexed on the platform of Russian scientific citation index and
Cyberleninka. 8 publications in the materials of international foreign conferences; 1
publication in the materials of the International Scientific and Practical Conference of
Pediatricians and Children's Surgeons of Kazakhstan; 1 publication in the materials of
the VII Congress of Pediatricians of the Republic of Kazakhstan.

Structure and scope of the dissertation.

The thesis is presented in 115 pages of typewritten text, consists of an introduction,
literature review, description of the scope and methods of research, 8 chapters with
results of own research, conclusions, practical recommendations. The manuscript is
illustrated by tables (31), figures (9) and annexes (26). The bibliographic index
includes 231 sources in Russian and foreign languages.



