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OPUTTHAABHI AOCAIAKEHHSI

YK 616.34-002.4-053.31/.32-07-084:577.218

O.€. Abarypos!, A.O. ToBapHuybKa?

dakTop TpaHckpunuii T-bet — piarHocTYyHM mapkep
PO3BUTKY HEKPOTU3YIOUOro EHTepPOKOJITY
B HEJOHOLUEHUX HOBOHAPOOXKEHUX

1[IHINPOBCBKNI AepPXaBHUI MEANYHNI YHIBEPCUTET, YKpaiHa
2TOB «[JHINPOBCLKMIA MEANYHWI IHCTUTYT TPAAULINHOI | HeTPaaMLINHOI MeanunHn», YkpaiHa
Modern Pediatrics. Ukraine. (2022). 8(128): 6-11. doi 10.15574/SP.2022.128.6

For citation: Abaturov OE, Tovarnytska AO. (2022). Transcription factor T-bet is a diagnostic marker for necrotizing enterocolitis
development in premature newborns. Modern Pediatrics. Ukraine. 8(128): 6-11. doi 10.15574/SP.2022.128.6.

Hekpotnayiodmin eHtepokonit (HEK) — Tsxke racTpOiHTECTUHANbHE 3aXBOPIOBAHHA, O ypaxye nepeBaXHO HEAOHOLLEHUX HEMOBAAT.
HecneundidHiCTb KNiHIYHOI KapTUHW Ta BUCOKMIA BIACOTOK YCKNaAHEHb 0OYMOBIOIOTL HEOOXIAHICTL PaHHLOI AIarHOCTVKM Ta NPOMINAKTKA
3axXBOPIOBAHHSA.

MeTa — BCTaHOBUTU 3B'A30K MiX piBHEM ekcnpecii T-bet y knitnHax OykanbHOi CnM30B0OI 06010HKM, PO3BMTKOM HEK Ta cnoco6om BUronoBy-
BaHHSA B HELOHOLLEHWX HOBOHAPOLXKEHNX HEMOBISAT.

Martepianu ta metoamu. OOCTEXEHO 74 HOBOHAPOAXEHMX, AKi MPOXOAMAV NiKyBaHHS B HEOHATaNbHVIX BiAAINEHHAX. BuaineHo Tpu rpy-
N NOPIBHAHHS: 1-LUy CTAHOBUAW 32 ANTUHM, HAPOOXeHI 00 37 TUXHIB recTauji, ski nepedyBani Ha rpyaHoMy BUroaoBysaHHi (MB); 2-ry —
30 HeaoHOLLEHVX HOBOHAPOMXKEHNX HA LLITY4YHOMY BUrOAOBYBaHHI (LLIB); KOHTPONBHY — 12 AOHOLEHVX HOBOHAPOMXEHNX Ha [B. BruaHayeHo
piBeHb excnpecii reHa dpakTopa TpaHckpunLji T-bet y kniTHax sickpibka OykanbHOI CN1M30B0i 0O0NOHKN HOBOHAPOAXEHMX. 19 CTaTUCTUYHOrO
aHanidy po3paxoBaHO HOPMani3oBaHi PiBHI ekcnpecii T-bet y KNiTMHax CnnM3oBnx 000NOHOK HEMOBAAT 1 i 2-i rpyn AOCAIMKEHHSA WOAO rpynn
KOHTPOSO, i€ PiBEHb EKCNPECIT BU3HA4YEHNX hakTopiB NPUMHATO 3a 1y.0.

Pesynbratu. Meaiana recrauiiHoro Biky aitet 1-i rpynu ctaHosuna 33 (31; 34) TwxHi; 2-i rpynv — 32,5 (32; 35) TvxHA; NOPIBHAHO BU-
111010 BOHa Byna B rpyni koHTposio (p<0,001) — 40 (39; 41) TnxHis. PossrTok HEK 4OCTOBIPHO YacTille cnocTepiraBcs B HEAOHOLEHVIX AiTel
Ha LB, Hix Ha B, (p<0,05) — BianosiaHo 30,0+8,4% npotn 9,4+5,2%. Excnpecia T-bet y knitnHax sickpibka OykanbHOi CIM30BOI 0O0N0HKM
Oyna BULLOIO B HEAOHOLLEHVX AiTel, HaBULLMIA PiBEHb BiaMiYaBca y 2-1 rpyni — 2,4 (1,98; 3,84) y.0. npotn 1,48 (1,13; 2,22) y.0. B 1-i rpyni.
JloBeneHo npamuniz 38'a3ok Mix LLIB i pisHem T-bet (r=0,370; p<0,004). MNonapHe NOPIBHAHHSA BUABWIO BULLMIA piBeHb T-bet y aiten 3 HEK
(p=0,002) — 2,36 (1,94; 3,17) y.0. npoTtn 1,74 (1,01; 3,27) y.0. 63 03Hak HEK. BuasneHo npsiMuii 38’a30K Mix piBHeM T-bet i possutkom HEK
(r=0,271; p=0,021).

BUCHOBKM. Y HOBOHapPOAXEHVIX i3 KNiHIYHMMK 03Hakamu HEK niapuLyeTbes piBeHb ekcnpecii T-bet y knitnHax 6ykansHoi cnv30B0i 000N0HKN.
PiBeHb ekcnpecii T-bet y kniTHax BykanbHOI CAM30BOI 0OONOHKN MOXE BUCTYNaTV Mapkepom PO3BUTKY 3anaibHOro NPOLECY B KULLEYHMKY
HEMOBNAT. Y HEAOHOLEHVX HOBOHAPOAXEHMX ekcrnpecia T-bet y kKniTuHax CnnaoBmx 060M0HKax BULLA, HIX Yy AOHOLIEHMX, WO Bigobpaxae
CXWUNBHICTb A0 p0o3BMTKY HEK. MokasaHo, Wo B HEAOHOWEHNX HOBOHApOaXXeHX Ha LLIB piseHb ekcnpecii T-bet we suimn, a otxe, LB moxe
pO3MAOATNCA 9K hakTop PU3KKy po3BUTKY HEK y HEAOHOLERHVIX HEMOBNST.

JloCnigXXeHHA BMKOHAHO BiANOBIAHO 40 NPUHUMNIB [enbCiHCbKOI Aeknapadji. [1poTokon A0CHIAXEHHA yxBaneHO JIoKanbHNM €TUYHUM KOMITe-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha NnpoBeAeHH:A A0CiAXeHb OTPUMAaHO IHPOPMOBaHY 3roay 6aTbkiB AiTei.

ABTOPW 3a8BNSH0Tb MPO BIACYTHICTb KOHPNIKTY IHTEPECIB.

Kntoyogi cnoea: T-bet, HeJOHOWEHI HOBOHAPOOXEHI, HEKPOTNIYIOUMIA eHTEPOKONIT, HEK, WTy4HEe BUrOAOBYBAHHS.

Transcription factor T-bet is a diagnostic marker for necrotizing enterocolitis
development in premature newborns

O.E. Abaturov', A.O. Tovarnytska?

1Dnipro State Medical University, Ukraine

2LLC «Dnipro Medical Institute of Traditional and Non-traditional Medicine», Ukraine

Necrotizing enterocolitis (NEC) is a severe gastrointestinal disease that mainly affects preterm infants. The non-specificity of the clinical picture
and the high percentage of complications determine the need for early diagnosis and prevention of the disease.

Purpose — to establish a relationship between the T-bet expression level in the cells of the buccal mucosa, the development of HEC
and the method of feeding in premature newborn infants.

Materials and methods. e examined 74 newborns, who were treated in neonatal departments. We selected three groups for comparison:
the Group 1 consisted of 32 newborns up to 37 weeks of gestation on breastfeeding (BF); the Group 2 — 30 preterm newborns on artificial
feeding (AF); the control group — 12 full-term newborns on BFE. We determined the expression level of T-bet transcription gene factor in the
cells of the buccal mucosa scrapings of the newborns. Thereafter, we have calculated the T-bet normalized expression levels in the cells of
the mucous membranes of infants of the Group 1 and the Group 2 in relation to the control group, where the expression level of the specified
factors was taken as 1 c.u.

Results. The gestational age median of the Group 1 children was 33 (31; 34) weeks; the Group 2 — 32.5 (32; 35) weeks; and it was com-
paratively higher versus in the Group 1 (p<0.001) — 40 (39; 41) weeks. NEC has significantly more often developed in premature children
on AF than on BF (p<0.05) — 30.0+8.4% versus 9.4+5.2%. The T-bet expression in the cells of the buccal mucosa scrapings was higher in
preterm children, and the highest level was in the Group 2 — 2.4 (1.98; 3.84) c.u. versus 1.48 (1.13; 2.22) c.u. in the Group 1. We have proved
a direct relationship between AF and T-bet level (r=0.370; p<0.004). Pairwise comparison revealed a higher level of T-bet in children with NEC
(p=0.002): 2.36 (1.94; 3.17) c.u versus 1.74 (1.01; 3.27) c.u. without signs of NEC. We found a direct correlation between the T-bet level and
the development of HEC (r=0,271; p=0.021).

Conclusions. The T-bet expression level in the cells of the buccal mucosa increases in newbormns with the appearance of the clinical signs of
NEC. The level of T-bet expression in the buccal mucosa cells can be a marker of the inflammatory process development in intestine of infants.
The expression of T-bet in the buccal mucosa cells of newborns with clinical signs of NEC is higher than in full-term newborns that reflects the
tendency to NEC development. We have demonstrated that the T-bet expression level is higher in preterm neonates on AF. Therefore, AF can
be considered as a risk factor for the development of NEC in preterm infants.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: T-bet, preterm infants, premature, necrotizing enterocolitis, NEC, artificial feeding.
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Beryn

exporusytounii earepokosiit (HEK) —

TSOKKE  3aXBOPIOBAHHS — IIJIYHKOBO-

KHUIIIKOBOTO TPAKTY, IO YPAKYE Iepe-
Ba)KHO HEJOHOIIEHWX HOBOHApOKeHUX [2,3,23].
3axBopioBaHicTh Ta cMepTHicTh Bit HEK 3BopoTHO
MPOTIOPIIIHHI JI0 recTallilHOTO BiKy HOBOHAPO/IZKE-
nux [2]. HEK ypaxye no 10% HemMoBIsT i3 Macoio
tisa 1o 1500 r.

[Touatkosi oznaku HEK necnenmdiuni: tem-
nepaTypHa HecTablIbHICTh, allHOe, JeTapris, Gpa-
JIMKAP/Iist, TIOTeH3is1, TOPYIIeHHs PIBHS TJTIKeMil,
AKl JIETKO CILIyTaTH 3 1HIIOIO IaroJsorieio [24].
Hatituacrimum pannim cumnromom HEK € pamro-
Be TMOPYIIEeHHS XapuoBoi ToJjiepanTHOCTI [8,19].
TactpoinTecTnHANbHI O3HAKU TTPOSBJISIOTHCS 3HU-
JKEHHSIM 1HTEHCUBHOCTI KUIITKOBUX IIIYMIB, 3/yT-
TSM JKUBOTA, HASIBHICTIO KPOBi B KAJIOBUX Macax,
YyTIUBICTIO JKUBOTA TIPH TIaJIbIIallii, OII0BaHHSM,
4acTo 3 JKOBYIO, /liape€lo, 3BOPOTHUM IacaxkeM
’KOBUI 110 HazoractpaiabHoMy 30H1Y [14,22]. HEK
ACOIIIOETHCS 3 HMU3KOI0 TaCTPOIHTECTUHATHLHUX
posyaiiB y MailOyTHbOMY (CHHIPOMOM <«KOPOT-
KOi» KHUIITKH, XOJEeCTa30M, MOPYIIEHHSIM MOTOPH-
KM IIJIYHKOBO-KUIIKOBOIO Tpakty). /JloBesneHo,
mo HEK migBuiye pusuk 3aTpUMKN MICUXOHEB-
POJIOTIYHOTO PO3BUTKY, BHYTPINTHBOIIITYHOUKOBUX
KPOBOBUWJIMBIB, IEPUBEHTPUKYJISIPHOI JIEHKOMaJIs-
mii. Y mireir micost HEK wacrimme cnocrepiraethb-
cs 3aTpUMKa pocty i (izuuHoro posBuTky [2,4].
CMepTHICTD HEMOBJIAT i3 HU3bBKOIO Macoio Tija
crtaHoBuTh 710 30%. Ileit mokasHUK He 3MIHIOEThCS
mpotarom octanuix 20 poxkis [ 1,6,20].

Cyuacni manpsamu jikyBannsg HEK 3BoagTeces
JIO «BiITIOYNHKY KUIIEYHNUKA», aHTUOAKTEPIaIbHOI,
iHdy3iliHOI Ta CUMIITOMATUYHOI Teparii, sIK Ha-
npukiaz, crabimisaris Kpos’sHoro tucky [14,21].
ITpoTsirom ocTaHHIX POKIB He OYJI0 3HAYHMX 3MiH Y
notnepekenni Ta jikyBanHi HEK, xoua crocrepi-
Ta€ThCs TIABUIIEHHS BWKWBAHHSA E€KCTPEMaJbHO
HEJIOHOIIEHUX JIiTeH, cepeji SKUX 1151 aToJI0Tis 3y-
cTpivaeTbcd yactirie [23].

Y PpO3BHUTKY B3alajJbHOTO IPOIECy OCOOJIH-
By poJib Bigirpae dakrop TtpaHckpumiii T-bet
(T-box binding) — cnenudiunuii paxrop TpaHc-
kpuriii cimeiictBa T-box iMmynnux mitun. Mak-
top TpaHckpumiii T-bet crowarky OyB ormmca-
HUN SK KJIIOYOBUU MOJIEKYJSIPHUN (akTop, 110
BU3HaUa€ (GopMmyBaHHS HaiBHUX T-miMbOIUTIB y
CD4*Thy-kmituan. Makrop tpanckpurniii T-bet
TakoX 1HAYKye nmpoaykiito IFN-y i kepye nporpa-
Molo Mmirpaitii Thy-KJIiTHH, Peryioodu eKCIpecio

XEeMOKIHIB 1 XeMOKiHOBUX perenTopiB [16]. Ha-
CTYTIHI I0CTiIKEeHHS 1TOKa3ayu, Mo (HaKkTop TPaHC-
kpuriii T-bet Gepe ywacts y audepeniiroBanti
pi3HNX e(heKTOPHUX KJITUH 1 KJITUH MaM’T1 iIMYyH-
Hoi cucremu. Kpim Thi-xmitun, daxrop tpamc-
kpuiiii T-bet HeoOXigHUI 1/ PO3BUTKY ab0 M-
dbepenttioBanns perynagaropuaux T- (Treg-kmitun),
domikynaapaux Th-, Thi7-, CD8*T-, B-xmitun
i Bpozkenunx Jgimdoinaux kaitna (ILC). Otxe,
dakrop tpanckpuriii T-bet perysoe mporpamun
TPAHCKPUIIII y BiJIMOBiZIb Ha 3amajbHi CUTHAIU
tury 1 BiJ pelenTopiB, CTUMYJIbOBAHUX aHTHUTE-
HaMM, TIPO3alaJbHUMHU IUTOKiHAMU. DBBaxKaioTh,
1o excmpecis daxropa Tpanckpuniiii T-bet Heo6-
XijiHA /1719 e(DEeKTUBHOTO 3HUIEHHST TATOTEHIB K-
MIeYHMKA Ta MATPUMKH iMyHiTety [11-13,15,17].

OcobiBYy yBary OCTaHHIMU POKaMU MPU/ILJIsI-
10Th posii T-bet B iMyHHOMY 3aXHCTi CIM30BUX 000-
JIOHOK TpaBHOTO Tpakty [6,8,17].

Ha croromni 6pakye gocikenp, siki 6 Bizoopa-
JKaun 3B’s130K excrpecii T-bet i3 BugoM BUTOI0BY-
BanHs Ta po3suTkoM HEK y HefoHomennx iteii.

Mema ociskeHHsT — BCTAHOBUTH 3B S130K PiB-
Hs1 ekcrpecii T-bet y kmitnHax GyKaabHOI CIM30-
BOI 0GOJIOHKH 31 CIIOCOOOM BUTOZOBYBaHHS Ta PO3-
ButkoM HEK y He/moHOIIEHNX HOBOHAPOXKEHUX
JiTeil.

Marepianu Ta METOIH JOCTII>KEeHHS

Hocmimxentnsa mpoBefeHO B PaMKax HaYKO-
BO-10CIiiHOI poboTH «IIpOrHO3yBaHHS PO3BUTKY
IUTSYNX 3aXBOPIOBaHb, acOIIOBAaHMUX 3 ITMBIiJIi-
zamieio»  (Ne  gmepxpeectpartii  0120U101324)
kacdenpu memiarpii 1 Ta MeaAMYHOI TeHETUKU
HITTPOBCHKOTO IEP;KABHOTO MEIUYHOTO YHIBEpCH-
tety. JlocikeHHsA BUKOHAHO 3T1/IHO i3 Cy4acHUMU
HAYKOBUMU CTaHIapTaMu, TepenbadeHo 3axoan
110/10 3abe31eUeHHsT 3/I0POB’sI MAI[iEHTOBI, TOTPH-
MaHHsI OT0 IIPaB, JIIOACHKOI T'IHOCTi Ta MOPaIbHO-
€TUYHUX HOPM BiJIMOBIZIHO /10 lesbciHChKOI JieKa-
partii, Kousenii Pagu €sponu npo npasa gioanamn
Ta 6GioMeuIKMHY, 3arajbHOI geKaapallii ipo 6ioeTu-
Ky Ta pasa Jwoauan IOHECKO, Bianosiaaux 3a-
KOHOJIaBYMX akTiB Ykpainu (KoHcTurytii Ykpaiau
(ct. 3, 21, 24, 28, 32), OcHOB 3aKOHOJIAaBCTBA
Ykpainu npo oxopony 3n0pos’s (ct.43.1, 44.1), 3a-
KoHy Ykpaiuu «IIpo mikapcbki 3acobu» (ct. 7, 8).

JlocmikeHHsT BUKOHAHO Ha 6asi BiiieHHs
JIJTST TIOCTIHTEHCUBHOTO JIOTJISITY Ta BUXO/KYBaHHS
HOBOHAPO/PKEHNX KOMYHaJIbHOTO ITiIITPUEMCTBA
«JIHITPOIIETPOBCHKUI  OOJIACHMIA — MepUHATAIb-
HUI 1eHTp 31 cTalioHapoMs» /[HINIponeTpoBChKOI
obracHOl paan» Ta BiiJICHHI I HEIOHOIIEHNX
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HOBOHApO/PKeHNX KOMyHa/JIbHOTO HEKOMEPILili-
HOro migmpuemcrBa <«Micbka GaraTornpodiib-
Ha KJIHIYHA JKapHs Marepi Ta AUTHUHUA 1MeHi
npod. M.D. Pyanesas JIHiTpoBCcbKOi MicbKOT paiu»
3a 2021-2022 pp.

O6c¢rexeno 74 HoBoHapomkeni qputunu. Kpu-
mepii 3anyuenns:. Bukmiouno rpyare (I'B) abo
BUKJIIOYHO 1Ty4YHe BurojoByBanus (IIB) Bix na-
POJIIKEHHSI, BIK Ha MOMEHT oOcTeskeHHs 10 28 1ib.
Kpumepii sunyuenns: TSOKKAN Ta KITIHIYHO HecTa-
OLIBHMIT CTaH HOBOHAPOKEHOIo; 3MilllaHe Xap-
qyBaHHS a00 3MiHAa XapuyBaHHSI B aHaMHe3i; BiK
HEMOBJIATH Bix 28 mi6; HagBHICTD 3alTaIbHAX 3a-
XBOPIOBaHb Matepi, Mo MoTpedyBain MeIuKaMeH-
TO3HOTO BTPYYaHH; HAsSBHICTb 3allaJIbHUX O3HAK
3arnaJjieHHs CIM30B0i 0O0JIOHKU POTOBOI TOPOKHI-
HU, HOCO- 1 POTOIJIOTKM HEMOBJISIT; 3MilllaHe Xapyuy-
BAaHHS TUTHHM.

Bizni6pano Tpu rpymu giTeii:

— 1-ma rpyna — 32 AuTWHY, SIKI HAPOAUINCS
repeuacHo i nepebyBasin BUKJIIOYHO Ha ['B;

— 2-ra rpyna — 30 xiTeil, aKi HapoJAUIUCS Tie-
peryacHo i TOMyBaIuCs BUKIIOUHO aalITOBAHIMU
cymimamu, nepebysasu Ha I11B;

— KOHTPOJIbHA rpyna — 12 1oHOIIeHnX HOBOHA-
pomKeHux AiTel Ha BuKaiodHo ['B.

[Tpuumnoro novatky 1B y Beix Bumaakax 6yJia
rirorajakTisi MaTepi.

MonekynsgpHO-TeHeTUYHI MeTOAM JOCJIiJKeH-
Hs — BU3HAYeHHs eKCIpecii TeHa hakTopa TpaHc-
kpuriii T-bet y 3ickpibKy OykajgbHOI CJIU30BOI
060JIOHK HOBOHAPO/KEHIX METOIOM TI0JIiMepas-
HOI JIAHITIOTOBO1 Peakilii 31 3BOPOTHOIO TPAHCKPUTI-
€0 B pekumi peasbHOro yacy. [lyisg cratuctuy-
HOTO aHaji3y po3paxoBaHO HOPMaJi30BaHi PiBHI
excrpecii T-bet cim30BUX 060JOHOK HEMOBJIST
1 Ta 2-1 rpym gocaipkeHHs M10/10 TPYITH KOHTPOJIIO,
Jle PiBeHb eKcIpecii BU3HaueHnX (PaKkToOpiB MPUii-
HaTO 32 1 y.0.

MoJsiekyIgpHO-TEHETUYHI ~ METOAW  JTOCJIi-
JUKEHHs IPoBefieHo B ceprudikoBaHiii abopa-
topii «PCR lab Interdepartmental Training and
Research Laboratory (ITRL)» of Ternopil National
Medical University. Head of Laboratory Alexandr
Kamyshny, PhD, MD, Professor Department of
Microbiology, Virology and Immunology Ternopil
National Medical University

Craructuuny 00OpoOKYy pe3ysbraTiB — 3milic-
HEHO 3a JIOIIOMOrOI0 IIPOrPAaMHOTO  ITPOIYKTY
«STATISTICA 6.1» (StatSoftInc., cepiiinuit
Ne AGAR909E415822FA). Amnamiz orpumanux
JTAHWX 3 OIIHKOIO CTaTUCTUYHOI BiPOTiTHOCTI BifI-
MIHHOCTEH TIPOBE/IEHO 3a JIOTIOMOTO0 I1apamMe-

TPUYHUX i HeIlapaMeTPUYHUX METO/IIB CTATUCTUKHU.
3a YMOB HOPMaJIBHOTO PO3MOJiNy KiJIbKICHUX Jla-
nux (xkpurtepiii Illamipo—V¥Yinka) BuUKOpHUCTaHO
cepenuio apudmernany (M), ii crangapTHy TOXU06-
Ky (+m), 32 aHOPMAJIBHOTO PO3IOITY — Me/liaHy
(Me) 3 MikKBapTHIBHUM po3mMaxoM (25%; 75%),
HerapaMmerpuunnii ananiz Kpackema—Yonmica 3
TOMapHUM TOPIBHAHHAM 3a Kputepiem [lanna Ta
Manna—Yitui. /[y xapaKTepUCTUKU 1 TTOPIBHSAH-
Hs BiJIHOCHUX BEJIMYMH BUKOPUCTAHO TOKA3HUK
yacrorn 3 nmoxubOkow (F+m%), kpurepiii sroau
[Tipcona (%2) i ABOCTOPOHHIN TOYHUN KPUTEPiH
Oimepa (TK®). Orinky 3B’M3KiB MiX pisHUMU
¢axTopaMu ITPOBeIEHO 32 KoediliEHTOM PaHTOBOI
xopesiaiii Cripmena (r). Kputuunuii piBeHb cra-
TUCTUYHOI 3HAUYIIOCTi IPU TEPEBIPII yCiX HYIbO-
BUX rinore3 npuiitsaro pisanm 0,05 (5%).

Pe3yibrat A0CHiIZKEHHS Ta iX 00rOBOPEHHS

HoBonapomxeHi fiTh OCHOBHUX Ta KOHTPOJIb-
HOI TPYII CYTTEBO PI3HUJINCS 3 FeCTAI[INHUM BIKOM
Ta anTponioMeTpuuyanMU rmokasaukamu (p<(0,001).
Mepiana recramifinoro Biky mgitett 1-i  Tpy-
mu cranoBuia 33 (31; 34) Twxwi, 2-i Tpynmm —
32,5(32;35) TuzKHs, TO SIK Y KOHTPOJIBHIH rpy T —
40 (39; 41) TuwxniB. Takox Bifpi3HABCS BiK He-
MOBJISIT Ha MOMEHT 3a00py Marepiasy Ta TepMiH
nepebyBaHHsl TallieHTiB y craiionapi. Cepej-
Hill BiK JIOHOLIEHMX JiTell Ha MOMEHT 3ab0py Ma-
Tepiasy OyB JOCTOBIPHO MEHIINM, HIX y [iTeil
11 2-1 rpym (p<0,05) — 6,5 (5,5; 7,0) 106U poTu
9,0 (6,5; 13,5) mobu B 1-it Tpymi i 11,5 (7,0; 16,0)
00w y 2-if TpyTIi, MO0 MOYKHA TOSICHUTH TIBU/IIIOIO
aJIAIITaIli€Io Ta cTabiIbHIM CTAHOM JiTell KOHTPOJIb-
HOI rpynu. BiaMinaOoCTEH MiK criocob6amMu po3po-
JKEHHs B IpyIax mopiBHstHHS He 6yJ1o (p>0,05).

Y rpyni giteit na IIB nouyatok enrtepasbHO-
ro XapuyBaHHsI OyB Ti3HimNM, Hi’K y 1-if Ta KOH-
TposibHill Tpynax, (p=0,001) — 1,0 (1,0; 3,0) mo6m
nporu 1,0 (1,0; 1,0) mob6u B 1-if i KOHTPOJIBHII
rpynax; pisHuil MixK 1-10 i KOHTPOJBHOIO TPYy-
mamMu 3a MM MHoKasHukoM He Oymno (p=0,132).
[ToBHe mapeHTepasbHe XapyyBaHHS 3aCTOCOBY-
Basocst 'y 25,8%5,56% wuenonomenux mgireir. Ce-
pen miteit 3 HEK enrepasnbhy naysy nonaz 1 go0y
mamn 75+12,5% (9 mireit). Possurok HEK no-
CTOBIDHO dacTillle cIrocTepiraBcss B HEJOHO-
mennx mgiteir na IIB, wixxk wa I'B, (p<0,05) —
30,0£8,4% npotn 9,4+5,2%.

Excnpecist T-bet y kiitnHax 3ickpibka Oykaib-
HOI CJIN30BOI 060JIOHKK OyJIa BUIOIO B HEJOHOIIIE-
HUX JIiTEN, a HAWBUIINN PiBEHb BiIMiUaBCAy 2-Hi rpy-
mi — 2,4 (1,98; 3,84) y.o. mpotu 1,48 (1,13; 2,22) y.o.
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B 1-i1 rpyni. Hamu oBesieHo mpsiMuii 38’130K MizK
1B i pisaem T-bet (r=0,370; p<0,004) (puc. 1).

[Tonapae MOPiBHAHHS BUSABWJIO BUIIUU PiBEHDb
T-bet y mireit 3 HEK (p=0,002) — 2,36 (1,94; 3,17)
npotu 1,74 (1,01; 3,27). /loBeneno npsmuii 38’s-
30K Mix pisHeM T-bet i possurkom HEK (r=0,271;
p=0,021), (puc. 2).

HexkpoTusyiounii eHTepOKOJIT — O/HA 3 TTPOBI/I-
HUX TIPUYUH CMEPTHOCTI HEMOBJIST 1 Haituacriina
racTpOiHTECTUHAIbHA TIATOJIOTISI B HEOHATAJIbHUX
Bi/IIIJIEHHSX iHTeHCUBHOTO oriisiy. He3Baxkawoun
Ha 3HAa4YHi JOCATHEHHS B MEANYHIN J0TIOMO31, PiBHI
3axBopioBaHocTi i cmepTHOCT Bijt HEK He 3minun-
qucd. e MmoxkHa OSICHUTH MYJIBTH(DAKTOPIaIbHI-
CTIO XBOPOOM Ta HEJOCTATHICTIO HAIITHUX METO/IB
pannboi giarHoctuku [10,19].

®axropamu pusuky po3sutky HEK e manmii
recTalifiHui BiK, HU3bKa Maca Tijia, XOPioaMHiOHiT,
pecriipaTopHa MATPUMKA, TeHeTUYHA CXUJIbHICTD,
He3pLIICTh KUIEeYHUKA, 3MIiHU MiKPOBaKyJISgPHO-
ro TOHYCY, KOJIOHi3allisl KUIlIEYHUKA MAaTOTeHHOIO
MikpodIopoto, 3acTocyBaHHS (hapMaKOJIOTIYHUX
npenapartis [20].

Pesysibrati HaIMX JOCIKEHD BiZloOpaskaioTh
miBuIerHss yactotu po3sutky HEK y xiteit na
[IB, 1o criBnaaae 3 paiiie omyoOIIKOBAaHUMY J1a-
Humu [9]. 3a mamumvn gannmvn, [11B MoskHa BBaxa-
T hakTopom pusuky po3sutky HEK.

[ToyaTok eHTepaJbHOTrO TOAYBaHHSI OYB Mi3Hi-
UM cepeji JiiTeld, sKi po3BuBaiu kiaiHiky HEK.
HagBHicTh MOBHOTO MapeHTEPATbHOTO XapuyBaH-
Hs BigoOpaskaja CTpaTeriio <«PO3BaHTAKEHHI»
I «BIMMOYMHKY KHUIIEYHUKA» B JiKyBaHHi. EnTe-
pajibHa Tay3a JacTillie crocrepiranach y JiTeu, sKi
B MailGyTHBROMY OTPUMYBAJIU CYMIlll, 1[0 MOKHA
HOB’SI3aTH 3 TPOGIeMaMHK I ATPUMKH JIaKTaIlil.

Henapurni xaitunn (DC) ILC, mo excmpe-
cytorb T-bet, B3aeMOmilOTh y CTiHIII TOHKOTO
KUTIeYHWKA JIJIS TiATPUMAHHS IIJIICHOCTI KHIII-
koBoro emirernio. Makrop T-bet y DC mpurhi-
uyye piBenb ekcrpecii TNF, y ILC — mpurniuye
ekcrpecito 1L-17 i mocwmoe mpoxaykiiio [FN-y.
Takox T-bet cupuse pospiBannio Tri-KaiTHH, sKi
npoaykyioTb IFN-y, a Takox axkTuBailii MiKpo-
GonuaHux MexaHismiB Makpodaris [17]. Y pasi
HOPYIIEHHsS emiTesiaabHoro Gap’epa KUIIEYHUKA
Treg-xiTuHM TEepeTBOPIOIOTHCSA Ha TT{-KIITUHU
3 aKTMBHOIO eKchpecieio dakTopa TPaHCKPUIIILi
T-bet Ta ekcrpecieio IFN-y. Pisens excupecii T-bet
y Treg-kyiTUHAX MiIBUIIYETHCS 3a TEPITUX O3HAK
3allaJIeHHsT CIM30BUX OOOJIOHOK KHIeYHuKa. I1o-
TepeiHi OCTiKEHHST BUSBUIN BUILY €KCITPECITO
T-bet ta IFN-y B Thy-kmiturax ciam3oBoi 060-
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Puc. 2. MNopiBHAHHA piBHS ekcnpecii T-bet y pite 3 i 663 03HaK HEKPOTU-
3Yl04Or0 EHTEPOKONITY

JIOHKW KWTITEYHWKA Y XBOPUX Ha 3amajibHi 3aXBO-
PIOBAHHS KHINEYHUKA. 3a eKCIePUMEeHTATbHOTO
HOKayTy reHa T-bet y muieit o3Haku Koty Gyin
MEHII BUPAXEHUMH, CIOCTEpirajocs IOopyIleH-
Hs1 Thi-onocepeakosanoi imynHoi Bignosimi [8].
Hagmumiok IFN-y cynpoBOJKYETbCS TNOPYIIEH-
HSM IIJTICHOCTI, pereHepaitii emitesio KUIeyHnKa
Ta PO3BUTKOM O3HAK 3amasieHHs. BogHovac medi-
uuT IFN-y momepem:kae IONIKOKEHHS TKaHUHHA
KiyboBoi kuriku, acoriiioanoro 3 HEK B ekcie-
puMenTanbHUX TBapuH [5]. Takox y pasi kiiniunnx
mpossiB HEK crioctepiraerbes maiizke m'aTukpaTHe
T IBUTIIEHHS PiBHS TPEICTAaBHUIITBA TPO3ATIATbHIAX
NKp46-RORyt*T-bet*1LC3 y 3HMKeHH] KiTbKOCTI
nporektopHux NKp46*RORyt* ILC3. Exkcnan-
cis  mpozamanbinx NKp46-RORyt*T-bet*ILC3
CYIPOBOKYETbCS  301/IbIIEHHAM  IIPOAYKILil
IFN-y i TNE siki BU3HayaloTh aKTUBHICTD 3allalib-
HOTO TIPOIECY CJIU30BOI OOOJOHKU KHUINECYHUKA
npu HEK [6]. Ha wamry gymKy, rpyiHe MOJIOKO Ma-
Tepi Mae iHTiIOyroumMii BIMB Ha ekcrpeciio T-bet,
10 3yMOBJIIOE 3HUXKEHHS pu3uky po3Butky HEK
y HEeIOHOILIeHUX JiTeil. BiJICyTHICTb BIJIUBY IPY/I-
HOTO MOJIOKA, IO CYIPOBOJKYETHCS aKTHUBAITIEIO
excrpecii T-bet, Tpu3BOANTH IO TMOCHUIEHHS M-
depentiamii HaiBaux T-xmitua y Thi-xmitumy,
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Puc. 3. TIpOoTeKTOpHNiA BNAVB rpyaHOro BUroA0BYBaHHS Ha PO3BUTOK 3anasibHOro NPoLEecy CM30B0i 060I0HKUN KMLLEYHMKA B pa3i PO3BUTKY HEKPOTU3YIO-

4Oro EHTEPOKONITY B HEAOHOLLUEHNX HOBOHAPOLXKEHUX AITEN

a TakosK 10 30iJIbIIEHHS IIPeICTaBHUIITBA TIPO3a-
naabHuX NKp46-RORyt+T-bet*ILC3 y camsosiii
00O0JIOHIIl  KUIIeYHUKa. 3OLIbIIeHHS KiJIbKOCTI
Thi-kmitur ta NKp46-RORyt*T-bet*ILC3, sk
OCHOBHUX IPOJIYIIEHTIB MTPO3aaJbHUX ITUTOKIHIB
IFN-y i TNE cnpuunnsge po3BUTOK 3amajieHHs
CJIM30BOI OOOJIOHKU KHIEYHMKA B HEIOHOIIEHUX
HOBOHAPO/IPKeHUX JiTel (puc. 3).

Pesysbraty Hamumx A0CJiKeHb BKa3ylOTb Ha
migBuienHst ekcripecii T-bet y kiriTiHax 3ickpibka
OyKaJIbHOI CIM30BOI 0OOJOHKKM HOBOHAPOIKEHMX,
gKki MaioTh KaiHiuHi o3naku HEK. HeinBasusHictb
TAKOTO METO/Y /IiaTHOCTUKU € HWOTO HEBiJ EMHOIO
1epeBaroio, 1o 1acTh 3MOTY B MaiilbyTHbOMY BIIPO-
BaIUTH MOTO B TMPAKTUKy PAHHBOTO BUSIBJIEHHS
3anaJibHUX 3MiH KulleyHnka. Hamu BUSBIIEHO Biji-
HOCHO BUIMII piBeHb ekcrpecii T-bet y Hemono-
menux aiteit va HIB, 1o, iMOBipHO, € MapKepoM
BUIIOTO pu3uKy po3BuTKy cumntoMiB HEK y 1iel
TPYIN JiTeN.

BucHoBku
¥ HemoHOIIEHNX HOBOHAPO/PKEHUX 13 KJIIHITHU-

mu o3Hakamu HEK crioctepiraerbest Butiuii piBeHb
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Atherosclerotic changes in the vascular walls begin early in childhood, especially in association with familial hypercholesterolemia (FH).
The process may be subclinical, which nevertheless requires therapeutic and preventive measures.

Purpose — to evaluate baseline lipid profiles, the thickness of carotid intima-media complexes, blood pressure indices and the association
with concentration changes of dephosphorylated-uncarboxylated matrix Gla protein (dp-uc MGP) as a marker of subclinical arterial lesions in
different age groups of pediatric patients with FH.

Materials and methods. Children with heterozygous FH (n=15), stratified by age and sex, were included in the study. The control group con-
sisted of healthy peers (n=21). Blood samples were analyzed to determine levels of total (TC), low-density (LDL-C), very-low-density (VLDL-C),
high-density (HDL-C), remnant (rC) and non-high-density (non-HDL-C) cholesterol, triglycerides (TG), apolipoproteins A1 (apoA1) and B
(apoB), lipoprotein (a), and dp-uc MGP. The intima-media complex thickness of the common carotid artery and blood pressure were measured
in all study subjects. The obtained data were processed using the accepted methods of medical statistics and SAS® OnDemand for Academics.
Results. Lipid profile changes in pediatric patients with FH were characterized by high levels of LDL-C, non-HDL-C and lipoprotein (a) in the
5-9 years age group; in the 10-14 years age group — high levels of LDL-C, TG, rC, non-HDL-C and lipoprotein (a); in the 15-18 years age
group — high levels of LDL-C, TG, non-HDL-C and lipoprotein (a). At the same time, the most marked dyslipidemia changes were evident
in children aged 10—14 years in the FH group. apoAT levels were significantly decreased in all FH children. Elevated levels of lipoprotein (a)
(>30 mg/dL) in FH children were found in all age groups, suggesting that elevated lipoprotein (a) levels can be used as a factor for cardiovas-
cular risk stratification. Dp-uc MGP levels were significantly elevated in all age groups of FH children compared to healthy peers.
Conclusions. A lipid profile examination is necessary to diagnose FH in children, along with family health history and cascade screening.
As atherosclerotic changes at 5-18 years of age remain subclinical, and the instrumental tests available in routine medical practice are not
sensitive enough to detect them, therefore, preventive or therapeutic measures cannot be initiated promptly. The evaluation of circulating matrix
Gla protein in pediatric patients with FH can be used as a marker of vascular wall calcification, which may allow early preventive measures
against microcalcification to be developed.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: children, familial hypercholesterolemia, lipid profile, lipoprotein (a), dp-uc matrix Gla protein, intima-media complex thickness,
apolipoprotein A1, apolipoprotein B.

Oco6nueocTi ninigHoro npodginio Ta KOHUeHTpauil maTpukcHoro Gla Ginka B ykpaiHCbKUX
nepiaTpPUYHMUX NaLiEHTIB i3 reTepo3nroTHOIO CiMeinHOoIO rinepxosiecCTepuHeMielo

T.B. Mapyuwko, T.B. KypiniHa, €.-E.B. Kynbunuybka

HauioHanbH1IA yHIBEpCUTET OXOPOHM 300P0B’s Ykpainu imeHi M.J1. Lynwuka, m. Kuis

ATEPOCKIEPOTNYHI 3MiHI CTIHOK CYAMH MOYMHAIOTLCS Lie B AMTAYOMY Bill, OCOOAMBO 3a HAsBHOCTI Takoro daktopa puanky, K CIMenHoI
rinepxonectepviHemii (CN), ane MoxyTb nepebirati cyokiHIYHO, Wo NoTpebye ikyBanbHO-NPOMINakTNYHUX 3aX0AIB.

MeTta — BUBYUTY NINIOHWI NPODING, TOBLLUMHY KOMMNIEKCY IHTUMa-Media COHHOI apTepii, MOKa3HWKIB apTepianibHOro TUCKY Ta iXHbOI Kopensuji
3i 3MiHaMK KOHLIeHTpaUii AedochopunbOBaHOr0-HekapbOoKCUMIbOBAHOrO MatpukcHOro Gla 6inka (dp-uc MGP), 9k Mapkepa CyokiHIYHOro
YPaxXeHHs apTepil, y Pi3HMX BIKOBKMX rpynax negiarpudHmx nauieHTis i Cr.

Martepianun Ta meToam. /10 4OCNIAXEHHSA 3any4eH0 AiTen 3 reTeposnrotHoto CI (n=15), cTpatndikoBaHmx 3a BIKOM i CTaTTO. [Pyny KOHTPOSMO
CTaHOBWMAN 3A0POBI 0AHONITKM (N=21). MNpoaHaniaoBaHO 3pasku KPOBI 3 BU3HAYEHHSAM PIBHIB 3araslbHOr0 XONeCTePUHY, NINONPOTEIHIB HU3LKOI
(JTMHLLL,), ayxe Hnabkoi (JIAHLLL), B1ncokoi winsHocTi (JINBLLL), 3anvkoBOro XonectepuHy, He-ninonpoTeiHiB BUCOKOI WinbHOCTI (He-JTTBLLL),
Tpurmniuepuais (TI), anoninonpoteiis A1 i B, ninonpoteiny (a) Ta dp-uc MGP. Ycim naujeHtam BUMIPAHO TOBLLMHY KOMIIEKCY iHTUMa-Meia
3arasbHOI COHHOI apTepii Ta apTepianbHui TuCK. OTpUMaHi AaHi onpaLpboBaHO NPUNHATUMYK METOAAMY MEAMYHOI CTaTUCTVIKM 3a A0MOMOrol0
«SAS® OnDemand for Academics».

Pe3ynbratn. 3MiHn ninigHoro npodinio B neaiatpnyHmx nauienTis i3 CIT xapaktepudysanvcs Bucoknmm pisHamu JIMHLL, He-J1MNBLL i nino-
npoTeiHy (a) y Bikosii rpyni 5-9 pokis; y Bikogin rpyni 10—14 pokis — Bucoki pisHi JINHLL, TT, 3anuwkoBoro xonectepuHy, He-J1IMNBLLL i nino-
npoTeiny (a); y Bikosin rpyni 15—18 pokis — surcoki pisHi JIMHLL, T, He-JINBLL i ninonpoteiry (a). Mpw ubomy nauieHtv 3 CI™ BikoBoi rpynu
10—14 pokiB nokasanu HanbinbLL BUpaxeHi ancninigemidni amiHn. Y Bcix nauieHTis i3 CIT BiaMiYaBCsa 3HA4YHO 3HXKEHNIA piBeHb Oinka anoAl.
Y BCix BIKOBMX rpynax naujeHTiB CNOCTepiraBca 3Ha4HO NIABULLEHWI PiBEHb NinonpoTeiny (a) (>30 Mr/on), wo nae 3mMory pekoMeHayBarv
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Moro anda ctpatndikallii kapaioBackynsapHOro puanky ans nauieHTis i3 ClIL Y BCix BikOBMX rpynax 6yB 3HAYHO MiABULLIEHWIA PIBEHb MATPUKCHOMO
Gla 6inka NopiBHAHO 3 rPYMNO KOHTPOMIO.

BucHoBkuM. [1ns BCTaHOBNEHHS AiarHody CIy aiter nopaa 3 aHaMHE30M i KaCKafHVM CKPUHIHIOM CifL NPOBOANTA OOCHIAKEHHA NiMiAHOrO
npPodIiNio, OCKINbKXA CyaAnHHI 3MiHIK Y Bilj 5—18 pokis Bce e nepebiraloTs CyOKNiHIYHO, Ta IHCTPYMEHTaNbHI AOCAIAXEHHS, AOCTYNHI B PDYTUHHIl
MeauYHil NpakT1Li, He AaloTb 3MOM BUSBUTK iX | CBOEYACHO po3noyaTin npodinakTnyHi abo nikyBanbHi 3axoam. BrUaHaueHHs LMPKYA0I0Horo
marpuvikcHoro Gla 6inka B negiatpuyHmnx nawieHTis i3 CIT MOXxHa BUKOPUCTATV AK Mapkep KanbUmdikallii CyanmHHOI CTIHKM, Lo AonoMarae po3po-
OUTN PaHHI NPOGINaKTVYHI 3axoau Ana 3anobiraHHs Mikpokanbum@ikaLlji CTIHOK CyANH.

JoCnigxXeHHa BMKOHAHO BIAMNOBIAHO A0 NPUHUMNIB FenbCiHCHKOI Aeknapalti. [poToKon A0CNIOXEHHS yxBaneHo JIOKanbHUM eTUYHVM KOMITE-

TOM 3a3Ha4eHoi B poOOTi yCTaHOBK. Ha MpoBeOEeHHA AOCNIAXEHb OTPUMAHO IHPOPMOBaHY 3rofly OaTbkiB AiTeN.

ABTOPU 3a8BASHOTb NPO BIACYTHICTb KOHMAIKTY iHTEPECIB.

Knio4oBi cnoea: ai1v, ciMeiiHa rinepxonectepyHemia, niniaHvii npodinb, NinonpoTeiH (a), MaTpukcHuii Gla-6inok, KoMnneke iHTMMa-meaia,

anofinonpoteid A1, anoninonpoTteix B.

Introduction

therosclerosis ~ manifests  clinically
Ain middle and late adulthood, but it
is well known to have a long asymp-
tomatic phase of development. New research sup-
ports the concept that atherosclerosis as the main
cause of cardiovascular disease in adults, originates
in childhood. In most children, vascular athero-
sclerotic changes are minor and can be minimized
or prevented with a healthy lifestyle [4]. How-
ever, in some groups of children this process is ac-
celerated by risk factors or the presence of specific
diseases [1]. Therefore, clinicians are faced with
the question of finding markers-predictors of sub-
clinical atherosclerotic lesions, especially in pa-
tients who have familial hypercholesterolemia
(FH), since these patients are at high risk of deve-
loping cardiovascular events.

The relationship between dyslipidemia and
vascular calcification has been known for a long
time [23]. The accumulation of lipoproteins in the
vascular intima leads to the formation of mildly
oxidized phospholipids, which are bioactive stimu-
lators of vascular cell calcification. To prevent
excessive soft tissue calcification, there areanumber
of vitamin K-dependent calcification inhibitors,
one of the most important among which is the
matrix Gla protein (MGP) encoded by the MGP
gene on the short arm of chromosome 12 [21].
To prevent vascular calcification, it is critical that
MGP must be fully active — that is, fully carboxy-
lated. MGP is significantly undercarboxylated in
healthy adults [24], and even more pronounced un-
dercarboxylation has been found in cardiovascular
diseases and diseases associated with high cardio-
vascular risk: diabetes mellitus and chronic kidney
disease [14]. Based on these observations, a con-
cept was formulated that the plasma concentration
of circulating non-carboxylated MGP fractions
can be used as a marker of cardiovascular diseases,
risk factor for their development and mortality.

According to REW. Kavey [11], the earli-
est stages of atherosclerosis can be blocked by
lowering apolipoprotein B (apoB) lipid levels.
The interval between a person’s exposure to a risk
factor and the development of clinical manifes-
tations provides an opportunity for prevention.
Universal screening is recommended by the study
authors at the age of 8—11 years and repeatedly
at the age of 17—18 years.

As stated by the European Atherosclerosis
Society report (2022) [12], high lipoprotein (a)
concentrations are associated with ectopic cardio-
vascular microcalcification and macrocalcification
of the aortic valve. It is recommended that lipo-
protein (a) concentrations should be tested at least
once in adults, and in patients with FH cascade
testing is particularly useful.

Purpose of the study — to evaluate baseline
lipid profiles, the thickness of carotid intima-media
complexes, blood pressure indices and the associa-
tion with concentration changes of dephosphory-
lated-uncarboxylated matrix Gla protein (dp-uc
MGP) as a marker of subclinical arterial lesions in
different age groups of pediatric patients with FH.

Materials and methods of the study

A retrospective study was conducted of
pediatric patients from all regions of Ukraine
who were seen in the Department of Cardiology
at Kyiv City Children’s Clinical Hospital No.1.

Inclusion criteria for the study were: a confirmed
diagnosis of FH for at least 6 months, age between
5 and 18 years old, adherence to prescribed anti-
lipid therapy and an appropriate diet (CHILD-1),
signed informed consent by a child and parent(s)
(or legal guardian(s)).

Exclusion criteria were withdrawal of informed
consent, age less than 5 years old, interruption
of antilipid therapy >1 month, presence of an con-
firmed disease or condition other than FH that
causes lipid metabolism disorders (diabetes melli-
tus, hypothyroidism, nephrotic syndrome, chronic
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kidney disease, primary cholangitis, obstructive
jaundice, obesity, Cushing’s syndrome, pheochro-
mocytoma and etc.); intake of medications that
cause lipid metabolism disorders (amiodarone,
thiazide diuretics, beta-blockers, glucocorti-
coids, estrogens, androgens, immunosuppressants,
anticancer agents, antipsychotics, HIV-1 prote-
ase inhibitors, anticonvulsants, retinoids, growth
hormones and others).

118 children were assessed between January
and December 2021. 15 of these met the inclusion
criteria and agreed to participate in the study, with
informed consent given by both the children and
their parent(s) (or legal guardian(s)). The follow-
ing age groups were identified according to WHO
guidelines: 5 to 9 years old, 10 to 14 years old,
and 15 to 18 years old.

Pediatric patients with FH were included
in the FH group (hereinafter referred to as «<FH
children»), (n=15). The Dutch Lipid Clinic Net-
work criteria were used to establish the diagno-
sis of FH [5]. FH children were mostly in the age
range 5—17 years old (53.4% girls and 46.6% boys).
Each age group consisted of 5 children.

The control group consisted of healthy peers
in the age range 6—17 years old (hereinafter re-
ferred to as «Controls»), (n=21, 47.7% girls and
52.3% boys). Each age group consisted of 7 children.
The groups were representative of age and sex.

Blood samples for measurement of biochemi-
cal parameters including total cholesterol (TC),
low-density lipoprotein cholesterol (LDL-C)
and very low-density lipoprotein cholesterol
(VLDL-C) obtained by Friedewald’s formula [7],
high-density lipoprotein cholesterol (HDL-C),
triglycerides (TG), apolipoprotein A1 (apoAl),
apoB and lipoprotein (a) were taken after at least
8 hours fasting. Non-high-density (non-HDL-C)
cholesterol was calculated TC minus HDL-C. Rem-
nant cholesterol (rC) calculated from the standard
lipid profile as TC minus LDL-C minus HDL-C.
Subjects’ blood plasma was also used to quantify
the inactive dp-uc isoform of MGP (IDS-iSYS
InaKtif MGP® UK) on the IDS-iSYS
Multi-Discipline Automated System.

The resting blood pressure was measured in
each child in both FH and control groups.

The intima-media complex thickness (¢cIMT)
of the common carotid arteries on the right and
left was measured by B-mode ultrasound using the
12 MHz linear transducer L12-5 (Philips, USA).
cIMT was calculated as the distance between
the leading edge of the lumen — intima interface

and the media — adventitia interface on the far
wall of the common carotid artery on the longitu-
dinal section, freezed on the R-wave of the electro-
cardiogram.

The study was conducted in accordance
with the Helsinki Declaration of Human Rights,
the Council of Europe Convention on Human
Rights and Biomedicine, and Ukrainian laws go-
verning research on human subjects.

Statistical analysis. Extended lipid profile data
(TC, LDL-C, HDL-C, VLDL-C, TG, rC, non-
LDL-C, apoA1, apoB, lipoprotein (a)), MGP
were analyzed with SAS® OnDemand for Aca-
demics (SAS Institute Inc, North Carolina, USA).
Data were assumed to be normally distribut-
ed (verified analytically by Shapiro-Wilk, Kol-
mogorov—Smirnov, and graphically by Q-Q plot).
Continuous variables with a normal distribution
were reported as mean with standard deviation,
and a t-test was used to compare the data from the
FH and control groups. Intragroup comparisons
in FH children were made using one-way analy-
sis of variance (ANOVA). Chi-square (32) test
was used to compare categorical variables. Pearson
correlation was performed to test whether there
was a correlation between age and MGP in the FH
group. Statistical significance was set at p<0.05.

Results and discussion of the study

Pearson’s chi-squared value was 1.818 with
1 degree of freedom. The corresponding p-value
was 0.177, which means there was no significant
evidence of an association between sex and
the presence of the disease. For Fisher’s exact test,
the two-tailed p-value was 0.369, which also con-
firmed the absence of the association.

The lipid profile of the examined children was
analyzed and revealed some peculiarities with
regard to such parameters as LDC-C, HDL-C,
non-HDL-C, VLDL-C, rC, TG, apoB, apoA1 and
lipoprotein (a) (Table 1).

Thus, LDL-C levels in all age groups in FH
children exceeded the recommended [25] level
of <1.8 mmol/L for the high-risk group before
70 years of age to reduce their cardiovascular risk.

None of our subjects had HDL-C below the ac-
ceptable [6] range (<1.0 mmol/L).

There were no elevated levels of VLDL-C in the
FH and control groups.

Non-HDLIlevelswereelevatedinthe 10—14years
old age group in FH children and in the
15-18 years old age group in controls. Dys-
lipidemia — non-HDL levels >3.8 mmol/L —
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Table 1
Data on the lipid profile of children in the patient and control groups
Assessed data FH children Controls p-value
Mean | +SD Mean | +SD
The 5-9 years old age group
TC (mmol/L) 6.72 1.34 4.03 2.04 0.22
LDL-C (mmol/L) 5.33 1.25 2.43 1.14 0.18
HDL-C (mmol/L) 1.21 0.30 1.03 0.67 0.64
VLDL-C (mmol/L) 0.33 0.09 0.12 0.08 0.16
TG (mmol/L) 0.97 0.47 0.74 0.33 0.71
rC (mmol/L) 0.17 0.38 0.57 0.12 0.45
Non-HDL-C (mmol/L) 5.66 1.30 2.55 1.86 0.17
apoAT (g/L) 1.23 0.21 1.07 0.64 0.57
apoB (g/L) 2.13 0.04 0.48 0.07 0.0008
Lipoprotein (a) (mg/dL) 58.33 35.80 8.00 3.68 0.34
MGP (pmol/L) 894.00 132.68 170.00 65.47 0.04
The 10-14 years old age group
TC (mmol/L) 6.94 2.25 3.86 1.07 0.06
LDL-C (mmol/L) 3.02 1.21 2.24 0.74 0.33
HDL-C (mmol/L) 1.40 0.63 1.20 0.28 0.58
VLDL-C (mmol/L) 0.27 0.29 0.38 0.33 0.68
TG (mmol/L) 1.47 0.86 1.05 0.59 0.29
rC (mmol/L) 2.53 4.04 0.43 0.31 0.33
Non-HDL-C (mmol/L) 3,29 1.46 2.62 0.78 0.46
apoA1 (g/L) 1.17 0.31 1.23 0.17 0.77
apoB (g/L) 1.43 0.81 0.73 0.22 0.15
Lipoprotein (a) (mg/dL) 47.00 42.88 14.25 3.30 0.17
MGP (pmol/L) 921.67 83.76 419.25 151.35 0.0037
The 15-18 years old age group
TC (mmol/L) 4.88 1.83 4.21 1.63 0.82
LDL-C (mmol/L) 3.44 1.66 2.92 1.52 0.63
HDL-C (mmol/L) 1.29 0.23 1.2 0.26 0.70
VLDL-C (mmol/L) 0.52 0.21 0.54 0.30 0.92
TG (mmol/L) 1.14 0.46 1.29 0.49 0.65
rC (mmol/L) 0.14 0.06 0.47 0.21 0.02
Non-HDL-C (mmol/L) 3.96 1.68 3.45 1.69 0.66
apoAT (g/L) 1.07 0.04 1.57 0.45 0.06
apoB (g/L) 2.21 0.09 1.02 0.25 <0.0001
Lipoprotein (a) (mg/dL) 76.75 27.38 18.80 3.83 0.0056
MGP (pmol/L) 1166.75 92.35 624.00 87.72 <0.0001
Note: values outside the age-specific reference range are highlighted in grey. Statistically significant p-values are shown in bold
was detected in the 5-9 years old age group and Statistically  significant  differences  in
the 15—-18 years old age group in FH children. apoB levels were found in FH children

The high-degree correlation was found between
non-HDL levels and body weight in controls
(r=0.70; p=0.024), while no such correlation exist-
ed among those in the FH group.

Remnant cholesterol (rC) levels were significant-
ly elevated (>0.75 mmol /L) only in FH children in
the 10—14 years old age group. Also, levels of rC in
FH children aged 15—18 years old were statistical-
ly significantly different from those in the control
group (t=-2,99; p=0.002; 95% CI [-0,06; —0,58]).

All age groups in FH children and controls were
found to have apoA1 levels below the acceptable
[6] level.
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in the 5-9 years old age group (t=-35,97;
p=0.0008; 95% CI [-1,85; -1,45]) and the
15-18 years old age group (t=-8,88; p<0.0001;
95% CI [-1,50; -0,87]).

Lipoprotein (a) levels in the 10-14 years
old age group in FH children were 31 to
50 mg/dL, which according to the recommendation
[12] is classified as a high risk of cardiovascular
disease. Very high-risk lipoprotein (a) levels
(=51 mg/dL) were found in children 5-9 years old
and 15—18 years old in the FH group. Lipoprotein
(a) levels in the 15-18 years old age group in
FH children significantly differ from those of
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Fig. 1. Mean concentration values of dp-uc matrix Gla protein levels in FH children and controls, by age group

the control group (t=-3,94; p=0.0056; 95% CI
[-76,75; -19,14]).

The analysis of the descriptive statistics showed
that the 5-9 years old age group in FH children
had higher mean values for dp-uc MGP
(M=894.00, SD=132.68) than their healthy peers
(M=170.00, SD=65.47), (Fig. 1). The FH group
aged 10—14 years old also had higher mean values
(M=921.67,SD=83.76) than the 10— 14 years old age
group of controls (M=419.25, SD=151.35). The FH
children in the 15—18 years old age group had high-
er values for dp-uc MGP (M=1166.8, SD=92.34)
than the control group (M=624.0, SD=87.72).

A two-sided t-test for independent samples
(assumed equal variance, p=0.88) showed that cir-
culating dp-uc MGP levels in the 5-9 years old age
group in FH children were statistically significant-
ly different from control group levels at the same
age (t=-4.73; p=0.004; 95% CI [-1383.2; -64.80]).
There was also a significant difference in MGP
levels in the 10—14 years old age group between
the FH children and controls (t=-5.11; p=0.0037;
95% CI [-755.0; -249.8]), as well as among re-
search subjects in the 15—18 years old age group
(t=-9.02; p<0.0001; 95% CI [-685.1; -400.4]).

A Pearson correlation was performed to test
if there is a relationship between age and MGP. The
results of the Pearson correlation indicated that
there was a significant correlation between age and
MGP level in group FH children, r=0.81, p=0.0039.
A similar relationship of the same strength was also
present in the control group (r=0.89, p=0.0005).

There was sufficient evidence to conclude
that there were statistically significant diffe-
rences in mean MGP levels between age groups
in FH children (F=7.58, p=0.0177).

The blood pressure indices were within the
normal range (50-75th percentiles) in both FH
children and controls (Table 2).

cIMT on both sides did not exceed 0.9 mm
both in the FH children and control groups, while
statistically significant difference of left cIMT was
found in the 15—18 years old age group (t=-3,08;
p=0.001; 95% CI [-6,44; -0,84]).

Discussion

The pattern of lipid profile changes in our
pediatric patients with heterozygous FH includes
significantly elevated LDL-C levels, despite the
maximum-tolerated statin therapy and adherence
to a specific diet (CHILD-1) for at least 6 months.
S. Béliard [2] notes that about 20% of patients with
heterozygous FH fail to achieve LDL-C goal le-
vels <2.6 mmol /L when using statins and /or other
lipid-lowering drugs such as ezetimibe and /or bile
acid sequestrants, a finding that is interpreted as
the treatment’s lack of efficacy in these patients.

FH children had no HDL-C levels below
the acceptable value (1.0 mmol/L), which is gene-
rally consistent with the literature [17]. Attention
should be drawn to current trends regarding the
question of HDL-C dysfunctionality [18], where
its level within the reference values did not guaran-
tee effective reverse cholesterol transport. Accord-
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T
Data on arterial blood pressure and carotid intima-media thickness in the FH and control groups uble 2
Assessed data FH children Controls p-value
Mean | +SD Mean | +SD
The 5-9 years old age group

Systolic blood pressure (mmHgQ) 119.00 9.64 124.00 8.13 0.69
Diastolic blood pressure (mmHg) 73.33 10.06 61.00 5.80 0.39
Right cIMT* (mm) 0.460 0.252 0.178 0.205 0.43
Left cIMT (mm) 0.484 0.308 0.176 0.401 0.47

The 10—14 years old age group
Systolic blood pressure (mmHg) 112.00 6.00 119.25 6.39 0.18
Diastolic blood pressure (mmHg) 64.00 10.00 73.25 8.99 0.25
Right cIMT (mm) 0.326 0.230 0.175 0.220 0.37
Left cIMT (mm) 0.322 0.219 0.199 0.370 0.40

The 15-18 years old age group
Systolic blood pressure (mmHg) 17.75 6.89 126.80 5.7 0.06
Diastolic blood pressure (mmHg) 68.75 8.95 69.60 9.76 0.89
Right cIMT (mm) 0.662 0.183 0.371 0.263 0.10
Left cIMT (mm) 0.696 0.114 0.331 0.21 0.001

Note: Statistically significant p-values are shown in bold. *cIMT — intima-media complex thickness.

ing to S.T. Chiesa (2019) [3], an inverse correla-
tion of HDL-C with cardiovascular risk has been
confirmed, but a lack of causality in reducing this
cardiovascular risk has also been established.

The elevated levels of VLDL-C, which are con-
sidered to be a biomarker for major adverse cardio-
vascular events in the general population [8], were
not observed in our sample. Despite the fact that
TG levels were slightly elevated in the 10—14 years
old and 15—18 years old age group in FH children,
as well as in the 10—14 years old age group in con-
trols, the critical level [16] for cardiovascular risk
of 2 to 10 mmol /L was not exceeded.

Elevated non-HDL-C levels in the 10—14 years
old age group in FH children and the 15-18 years
old age group in controls, and dyslipidemia
in the 5-9 years old and 15-18 years old age
group in FH children, indicate an increased
risk of cardiovascular disease in the FH
group as well as in the control group, where
non-HDL-C levels and weight are also correlated.
According to the M. Juonala (2020) study [10],
elevated levels of non-HDL-C, especially among
15-19 year-olds, strongly predicted increased
thickness of the intima-media complex in adult-
hood. No thickening of carotid intima-media com-
plex in all age groups of FH children was observed,
which may suggest subclinical nature of athero-
sclerotic changes.

Remnant cholesterol, which is also referred
to as the sum of non-LDL-C and non-HDL-C,
was significantly elevated in FH children aged
10—14 years old. rC levels are significantly asso-
ciated [13] with residual cardiovascular risk after
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LDL-C lowering, but how high this residual risk
is in patients with FH remains unclear.

ApoB levels did not exceed the recommended
level [6] among the FH group.

The reduced apoAl protein levels found
in all age groups in both FH children and controls
suggest a possible lack of protection from LDL
oxidation and its pro-inflammatory properties [15].

Lipoprotein (a), which like apoB-containing
lipids is known to be atherogenic, was critically el-
evated in adolescents (10—14 years old) and young
adults (15—18 years old) within our FH sample.
According to a study by R. Rikhi (2022) [20],
agroup of patients with LDL-C levels >2.6 mmol /L
and lipoprotein (a) >50 mg/dL showed a signifi-
cantly higher risk of acute coronary syndrome in
the next 13.4 years of follow-up compared with
patient groups whose LDL-C and lipoprotein (a)
levels were significantly lower. In addition to de-
termining lipoprotein (a) levels, FH children may
also need to be screened for apoE genotype.

According to the Roadmap for Cholester-
ol 2022 [19], issued by the World Heart Fe-
deration (WHF), the evaluation of an extended
lipid profile, including a one-time determination
of apoA1, apoB and lipoprotein (a), for children
with FH as high-risk patients is of fundamental
importance. In accordance with the WHF
Roadmap principle of «the earlier — the better»
and «the lower — the betters, physicians should
be aiming at early identification of pa-
tients with elevated LDL-C, and in the case
of FH, timely diagnosis and appropriate
treatment aimed at reducing LDL-C below
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Fig. 2. Top to bottom, left to right. Top — schematic representation of the lipid infiltration of the arterial intima and media, its subsequent microcalcification
and — the release of dp-uc matrix Gla protein by the vascular smooth muscle cells into the plasma. Bottom left — schematic representation of the direct
high positive correlation between dp-uc MGP levels in plasma and age in the FH group. Bottom right — schematic representation of the direct high positive

correlation between dp-uc MGP levels in plasma and age in controls

1.8 mmol/L, thus minimizing the cardiovascular
risk for these pediatric patients in the future.

Our study showed a high correlation between
dp-uc MGP levels and age in both FH children and
controls (Fig. 2).

There is the correlation with FH diagnosis
and dp-uc MGP elevation in blood plasma, as the
arterial media calcification marker was significantly
elevated in our pediatric patients with FH
compared to the controls. In thisregard, MGP could
be used as a marker of vascular microcalcification
[26] regardless of etiology. A. Jaminon (2020) [9]
also confirmed MGP levels as an independent
predictor of intimal and medial calcification
and an influencing factor on arterial stiffness
and cardiovascular morbidity and mortality. The
possible use of vitamin Ky (or menaquinone-7)
as one of the prerequisites for MGP carboxylation,
thereby preventing mineralization of the vascular
intima and media, is considered one of the ways
to prevent microcalcifications. However, there is
a paucity of literature data regarding the possible
effect of menaquinone on the microcalcification
reversibility in the vascular walls in patients with
FH. So far, such placebo-controlled studies have
been conducted in adults with chronic kidney
disease or other cardiovascular disease, but
menaquinone supplements have had no or little
effect on femoral artery ¢cIMT or calcium-score

18

screening heart test. The question of conducting
similar research in the pediatric population
is now being considered.

As in the R.C. Shroff study [22], no association
was found between dp-uc MGP levels and carotid
cIMT in our study. Our subjects’ blood pressure
indices were within reference range, further
confirming the subclinical nature of vascular
disease in FH children and the importance
of laboratory diagnosis in identifying such patients.

Conclusions

Lipid profiling for FH should be performed
in addition to family health history check
and cascade screening, as vascular changes
at 5—18 years old of age remain subclinical, and
the instrumental tests available in routine medical
practice are not sensitive enough to detect them,
therefore, preventive or therapeutic measures
cannot be initiated promptly.

Lipid profile changes in FH children were
characterized by high levels of LDL-C,non-HDL-C
and lipoprotein (a) in the 5-9 years old age group;
in the 10—14 years age group — high levels of
LDL-C, TG, rC, non-HDL-C and lipoprotein (a);
in the 15—18 years old age group — high levels of
LDL-C,TG,non-HDL-Candlipoprotein (a). Atthe
same time, the most marked dyslipidemia changes
were evident in children aged 10—14 years old
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in the FH group. apoA1 levels were significantly
decreased in all FH children. Elevated levels
of lipoprotein (a) (>30 mg/dL) in FH children
were found in all age groups, suggesting that
elevated lipoprotein levels can be used as a factor
for cardiovascular risk stratification.

Thus, from our perspective, the assessment of an
extended lipid profile including apoA1, apoB and
lipoprotein (a) at least once in a lifetime is crucial
for pediatric patients with FH.

Dp-uc MGP levels were significantly elevated
in all age groups of FH children compared
to healthy peers. The evaluation of circulating
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CratcTika CTBEepAXYE, L0 HO300rii, SiKi € HacniAKOM NopyLeHHA obniTepaLllii BariHanbHOroO BiApoCcTka 04epeBUHN, (NaxoBa rpuxa, rapoue-
ne 0O0NOHOK sieYKa, KicTa eneMeHTiB CiM'SHOro kaHaTtrka), 30epiraioTb BUCOKMIA PIBEHb Y CTPYKTYPI AMTSHMX 3aXBOPIOBAaHb. 3a AaHUMV NiTe-
parypu, BuLLLenepepaxoBaHi 3axBOPIOBAHHA Ta YCKIIAHEHHS MNPV IXHbOMY JIKYBaHHI MOXYTb CMIPUYUHITI YOOBIYY IHDEPTUIBHICTB, LLO, CBOEIOD
4eproo, NPU3BeAE A0 3HUXEHHSA NOKa3HKIB PENPOAYKTVBHOIO 30,0POB A HaLljl.

MeTa — BVB4YMTM 3MiHV MOPPONOMYHVIX CTPYKTYP Y Mpenapari BariHasbHOro BiAPOCTKa O4EPEBNHY BIANOBIAHO A0 BiKY AUTNHW.

Martepianu Ta meToam. AHani3 NPOBEAEHO cepen Aiter BikOM A0 8 pOkiB, 060X CTater, 3 NopyLLeHHsaM 0bniTepallii BariHanbHOrO BiApOCcTka
O4EPEBVHN (Max0oBi rPVXi, BOASHKM, KICTW €1eMEHTIB CiM'AHOro KaHatika). [i4, 4ac XipyprivHoro nikyBaHHsS naujeHTis HabpaHo Matepian CTiHKM
BariHanbHOro BiApOCTKa O4EePEBNHI 415 NOAANBLLIOIO MOPPONOMIYHOrO AOCAIAKEHHS.

PesynbraTtu. Y ricTONOMYHNX npenaparax BUABNEHO M'A30Bi, GIOPO3HI Ta XMPOBI €1EMEHTV B PI3HMX CRIBBIAHOWEHHAX. BCTaHOBNEHO
HaABHICTb JereHepaTyBHX NaToriCTONONMYHMX 3MiH, SKi CIPUYMHAIOTL PO3BUTOK MPUXOBKX AedekTiB NaxoBOro kanany. OTxe, BUABNEHO BIKO-
BV PO3BUTOK NPOLECIB arpodii M'A30BKX BONIOKOH 13 BakaHTHM 3aMilLleHHAM MNepeBaxHO XMPOBOK TKAHNHOIO.

BucHoBKMU. AHanizyiouy NpoBeAEeHi MCTONOrMYHI CNOCTEPEXEHHS BariHANMBLHOMO BiAPOCTKA OYEPEBNHW B AITEl 3 NOpyLIEHHsaM obnitepalli
LbOro BiAPOCTKa, MOXHA 3p0OUTI BUCHOBOK MPO NPAMY 3aeXHICTb KibKOCTI XMPOBUX €N1eMEeHTIB Y TKaHWHI BariHanbHOro BigpocTka Bif, Biky
OVTUHN Ta NPO 06EepHEHY 3aNeXHICTb M A30BUX ENEMEHTIB Y TKaHWHI BariHanbHOro BiAPOCTKA Bif, BIKY ANTUIHM.

JocnigxeHHs BMKOHaAHO BIANOBIAHO 00 NPUHLMNIB [enbCIHCHKOT Aeknapadii. [poTokon A0CNIOXEHHS yXBaneHO JTIOKanbHNM eTUYHUM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha npoBeaeHHs A0CNiAXeHb OTPUMaHO iHpOpMOBaHy 3rofy 6aTbkiB AiTel.

ABTOPYM 3asBNSOTb NPO BIACYTHICTE KOHDANIKTY IHTEPECIB.

KniouoBi cnoBa: BariHanbHui BiopOCTOK O4EPEBUHN, MaxoBa rpuxa, rigpouene 000N0HOK A€4Ka, MCTONOMYHE A0CNIAXEHHS, MOP(ONOriYHI
NoKasHWKKM, Oitn, onepauia 3a Joamvenem, onepatis 3a Poccom.

Study of age-related morphological changes in the vaginal process of the peritoneum
in children

A.V. Havryliuk, V.S. Konoplitskyi

National Pirogov Memaorial Medical University, Vinnitsa, Ukraine

Statistics state that nosologies resulting from an impaired obliteration of the processus vaginalis of the peritoneum (inguinal hemia, tes-
ticular hydrocele, cyst of spermatic cord elements) maintain a high level in the statistics of children's diseases. According to the literature,
the above-mentioned diseases and complications in their treatment can cause male infertility which, in turn, will lead to a decrease in the
reproductive health of the nation.

Purpose — to study changes in morphological structures in the specimen of the vaginal process of the peritoneum based on the age
of the child.

Materials and methods. Children under the age of 8 years old, of both sexes, with an impaired obliteration of the vaginal process of the peri-
toneum (inguinal hernias, hydroceles, cysts of the elements of the spermatic cord) were subjected to the study. During the surgical procedure,
surgical specimen of the wall of the processus vaginalis of the peritoneum was collected for the purpose of further morphological examination.
Results. Muscular, fibrous and fatty elements in different proportions were found in histological specimens. The presence of degenerative
pathohistological changes that contribute to the development of hernial defects of the inguinal canal was established. Thus, there is an age-re-
lated development of the muscle fibers atrophy of the processes with vacant replacement mainly by adipose tissue.

Conclusions. Therefore, by analyzing the histological observations of the vaginal process of the peritoneum in children with an impaired
obliteration of the vaginal process of the peritoneum, it is possible to draw a conclusion that the amount of fatty elements in the tissue
of the vaginal process directly depends on the age of the child and the muscle elements in the tissue of the vaginal process inversely depend
on the age of the child.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: vaginal peritoneum, inguinal hernia, testicular hydrocele, histological examination, morphological indicators, children, Duhamel
hernia repair, Ross hydrocele repair.

Beryn

PO3BUTKOM MEJUIIMHU HE 3MEHNIUJIACS
3allikaBJIeHICTh (HaxOBUX TMPaIliBHUKIB
/10 3aXBOPIOBaHb, SIKi BjKe BUBYEHI Ha J10-
craTHbOMY piBHi. OcobJMBe Miclie B IIbOMY PO3JIiJIi
MOCI/ITal0OTh 3aXBOPIOBAHHA B IUTSAYOMY BIIli, 110
BIJIMBAIOTH Ha TOJAJIbINE SKUTTS Ta MOKJIUBICTD
mpOIOBKyBaTn pix. Bimomo, 1mo Garato autsamx

Heayr OGepyTh CBiil 1OYATOK Ie 3 BHYTPIIIHbO-
YTPOGHOTO PO3BUTKY, X0Ua MOKYTh MPOSIBIISITUCS
HaBiTh He Bi/[pa3y MicJs HapOKeHH. 3 OISy Ha
1Ie TTaTOJIOTIUHI CTaHW, SKi BIIMBAIOTh Ha PEIpPO-
JNIYKTUBHY CHUCTEMY, € HA/I3BUYANHO BaKJTUBUMU
JIJIsI BUBYEHHS B Me/IiaTPUYHIN TPaKTHUILI.
Crartuctuka CTBEPIKYE, IO HO30JOTii, sKi
€ HACJIAKOM IOpyIIeHHs obiTepallii BariHaJabHO-
TO BiIpOCTKa o4yepeBWHU (TaxoBa TPUIKa, TiZPO-
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1esie 000JIOHOK S€YKa, KiCcTa eJIeMEeHTIB CiM STHOTO
KaHaTHKa), 30epiraloTh BUCOKMII PiBEHb y CTaTH-
CTUIIl IUTAYMX 3axBopioBanb [3,6,10]. 3a manu-
MU JliTepaTypH, BUIe3a3HaueHi 3aXBOPIOBAHHS
Ta YCKJIQJIHEHHS TIPU iXHbOMY JIIKYBaHHI MOKYTb
CHPUYUHUTH  YOJIOBiUY 1H(MEPTUIbHICTD, 110,
CBOEIO Yeprolo, IpuBe/ie /10 3HUKEHH TOKa3HUKIB
PENpONYKTUBHOTO 3/10poB’d Hatii [1-4,7]. OTxe,
3alliKaBJIeHICTh BYEHMX IPOBJIEMATHKOIO IIOPY-
meHHst o6JiTeparii BariHaJbHOTO BiZIPOCTKA Oue-
PEBUHU 3QJIMIIAETHCSI BUCOKOIO.

Y HaykoBiil miTepaTypi NpUiJIEHO TeBHE 3Ha-
YeHHsI BUBYEHHIO TTATOMOPMOTIOTIYHIX 0COOTMBO-
CTell BariHAJIBHOTO BiJIPOCTKA OYePEeBUHU (KU
€ 1 TPUIKOBUM MINTKOM TIPU TAXOBUX TPUKAX)
[5,7,9,12]. ITomiueHo TricTOJIOTIYHI 0OCOOJUBOCTI
[bOTO AHATOMIYHOTO YTBOPEHHS, ajie BHACJIZIOK
BI/ICYTHOCTI TOUHMX JIaHUX TIPO €TI0JIOTII0 3aXBO-
PIOBAHHS HaMU IIPOJIOBKEHO BUBYEHHS MOpPGhO-
JIOTTYHKMX OCOBJIMBOCTEN BariHaJbHOIO BiZPOCTKA
OUYepeBUHU 3aJIeKHO BiJl BIKY AUTUHMU.

Mema nociiKeHHS — BUBYNATH 3MIiHU MOpP-
(bostoriuHUX CTPYKTYpP y IHpenapati BariHaJbHOTO
BI/IDOCTKA OUYE€PEBUHU BiJIMTOBI/IHO /10 BIKY IUTHUHU.

Marepiaju Ta METOIH JOCITIAKEHHS

O6cTesxkeHo 82  IUTUHU, SKUM BUKOHAHO
OlepaTUBHY KOPEKILIO0 TaTosorii HeobiTepoBa-
HOTO BariHaJbHOTO Bif[pocTKa ovyepeBuHU. JliTei
MPOJIIKOBAaHO B yMoBax KoMyHaJIbHOTO HEKO-
MepIiiHOTO MmignpreMcTBa «BiHHUIbKA ob6macHa
JWTsYa KJiHIYHA JikapHsa BiHHUIBKOI 06JacHOi
paaus» y iepion 2016-2021 pp.

OxpiM MPOCHEKTUBHOTO aHaJli3y TAaIli€eHTiB
(38 (46,3%) pmireii), peTPOCHEKTUBHO OI[iHEHO
44 (53,7%) icropii xBopob. [IpoanamnizoBaHo miTeit
BikOM 710 8 pokiB. [locmijzkyBany rpyiy mojijie-
HO 3a crarTio Ha 25 (30,5%) nmiBuar i 57 (69,5)
XJIOTIIIIB.

Jlisg HayKoBOro aHali3y BifiOpaHO Nalli€HTiB,
y AKUX BUABJICHO 3aXBOPIOBAHHS, OB sI3aHi
3 MOPYIIEHHSM 00JTiTepallii BariHaJabHOTO BiZipoCT-
Ka 0YepeBUHHU, 30KpeMa, TTaxoBy Tprsky (53 (64,6%)
JIUTUHM), Tizpolesne 00010HOK seuka (24 (29,3%)
JIMTUHU), KICTy eJeMEeHTIB CiM'SHOro KaHaThKa
(5(6,1%) niteir). Ceper CyKyITHOCTI YCiX MAIli€HTIB,
SKI BBIMILIM B JOCTIKEHHS, MPaBOOiYHUN TIPO-
1iec BusiBsieHo y 52 (63,4%) miteii, miBoGIYHUNT —
y 26 (31,7%) mnamienris, 3 000x O6OKiB —
y 4 (4,9%) nireit.

[TartienTaM i3 MaXOBUMU TPUKAMU TMPOBENEHO
oTlepaTUBHY KOPeEKIIio 3a /[foamesieM, 3a HASBHOCTI
rijiportesie 060JIOHOK sIEUKa BUKOHAHO OIEPATHB-

22

He JikyBaHH4 32 Poccom, mij yac giarHocTyBaHHI
KICTU €JIEMEHTIB CIM'STHOTO KaHaTHUKa IPOBEIEHO
BUIAJIEHHS KiCTU €JIEMEHTIB CiM'STHOTO KaHATHKA.
[Tix wac xipypriuHoro JikyBaHHs HabpaHO ormepa-
MIHHUT MaTepiast 1JIs TTOIAJIBIIIOTO MOPMOTOTIYHO-
TO JIOCTIKEHHS.

[ocaizkeHHd BUKOHAHO BiJIIIOBIIHO /IO TPUH-
muniB lenbcinebkol gaexmapartii. [IpoTokon mgocti-
JUKeHHST yXBasieHO JIOKaThbHUM eTUYHUM KOMiTe-
TOM JIJIs BCiX, XT0 O6paB ydyactb. Ha mpoBemeHHs
JIOCJTI/IKEHb OTPUMaHO 1H(MOPMOBAaHY 3TONy Iia-
1ienTiB (6aThKiB aiTeit b0 IXHIX OMKYHIB).

3abpanumii mMarepian dikcysamu 10% BogHUM
PO3YMHOM HEUTPaTbHOTO (POpMaiHY TPOTITOM
48 roauH, TOTIM MPOMUBAIU TTPOTOYHOIO BOJOTO,
y TOAAJBIIOMY TPOBOJUIN HMOTO 3HEBOIHEHHS
B cucTeMi GaraToaTOMHUX CIMPTIB 1 3aauBajn
B mapadin 3a cranHgaptHolo cxemoio. IIpuroro-
BaHi HAIlIBTOHKI 3pi3K TOBHIMHOIO 7—8 MKM 3a6ap-
BJIIOBAJIM I'€MATOKCUJIIHOM i €03UHOM (OCHOBHUI
MeToji 3abapBJIEHHS TiCTOJIOTIYHUX Iperaparis)
i mposommm IIMK-peakitito ans 3abapBieHHs
(i6bpuny. BukoHyBaiM OIIHKY MaTOJOTIYHUX 3MiH
1 peakIliil TkKaHWH y TPoIeci BAHUKHEHHS Ta 3aT0€H-
He paH (CTaH i CKJIaJ] TKAaHWUH y Kpasx Ta JIHI paHu,
HasIBHICTb Ta XapakTep MaToJ0TIYHUX 1 perapaTus-
HUX3MIiHYHIl ), XapaKTepnopyiieHbMiKpPOreMOoImnp-
KyJsiii. MiKpOCKOIIiO TiCTOJOTIYHUX TIpernaparinB
IIPOBOJIUJIN 3a JIOIIOMOTOIO CBITJIOBOTO MiKPOCKO-
ma «OLIMPUS BX 41» (MO3 VYkpainu, Csifo-
IITBO TIpo jepxaBHy peectpaiiio Ne 8120/2008,
kozx 9011800000) i3 sacrocyBaHHSM 30iIbIIEHD
y 40, 100, 200 ta 400 pasis. Bizyasmizarito 300pa-
JKeHHsI Ta MOp(OMeTpifo 3iMCHIOBAIN 3a JOI0-
Mororo Mopdomerpuunoi nporpamu «Quickphoto
micro 2.3» (minensiitna 3roma Ne 925113924),
mo Jjae 3Mmory mpoBojautu 2737 TiKceneid.
[Ipu MikpocKorii ricTOMOTIYHUX TIpernapaTisB i BUB-
YeHHi OTPUMaHUX G POBUX 300pakeHb OIliHIOBA-
JIM CTaH i CKJIQJl TKAaHWH Y paHax, HasBHICTb Ta Xa-
pakTep NaTOJOTIYHUX 1 penapaTuBHUX 3MiH. CKian
i CHiBBiJIHOIIIEHHI €JIEMEHTIB 3amajbHOI KJIiTUH-
HO1 iH(IIBTpallii BUBYAJIN 32 JIOMTOMOTOTO iMepCiii-
Hoi Mikpockomii (36inbmenns X100). IligpaxyHok
MAJTMYKOAJIEPHUX JIEMKOIUTIB, JiM(OITHUX, Ma-
KpodaraJbHuX eJIeMEHTIB 31CHIOBAIN He MEHIIEe
Hizk y 10 mossix 30py.

PesyabraT A0CHIAKEHHS Ta iX 00rOBOPEHHS

HaykoBii  cTBep/KyI0OTb TIPO  TOPMOHAJIb-
HUI arcOaJaHe aHTEeHATaJIbHOTO MEPIoAy SIK IIPO
NPUYMHY BUHUKHEHHSI MOPYIIEHHs obJrirepartii
BaTiHAJIBHOTO BijfipocTKa ouyepeBuru. Came rop-
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Puc. 1. MHOXWHHI rMagkoM’a3oBi nyykn ceped, GiOPO3HOT TKaHMHKM (1)
y HeobniTepoBaHOMY BariHanbHOMY BiIpOCTKY Oo4YepeBUHU. 3abapBrieHHSs
remMaTtokcuniH Ta eoduH. X100

MOHAJIBHI 3DYIIEHHS TIijl Yac BHYTPIIIHBOYTPOO-
HOTO PO3BUTKY BILIMBAIOTH HA BiJICYTHICTH perpecii
[JIAJIKO-M'SI30BUX ~ €JIEMEHTIB, HACJIJIKOM 4YOro
€ mopyIeHHs obJitepaliii BariHaJIbHOTO BiZpocT-
ka ouepesunu [8,11]. Ile 3amycusio Hac mocuiau-
TH TiCTOJIOTIYHY Gy/IOBY BariHaJbHOTO BiZIPOCTKA
OYEpPEeBUHU JIiTeH BiAITIOBIHO /10 IXHBOTO BiKY.

Y  nocaipkyBaHUX — 3pa3kax  ONepariiiiHoOro
Marepiajly BUSBJIEHO IOCMYTOBaHY (CKeJIeTHY)
M'SI30BYy Ta TJIQJIKOM'I30BY TKaHuHy. M’sa30Bi
KTTUHY (BOJIOKHA, CUMIIJIACTH, MIOIIUTH ) 3aJIsTa-
I0Th Ha Pi3HIN BijfcTaHi ofHa Bif ogHol. Uncaenni
Sa7ipa MaoTh OBAJIbHY (DOPMY Ta PO3TAIIOBaHi 1O
154—-162 mo mepudepii KIITUH IIiJ CapKOJIEMOIO
(kiTHHHOIO 060J10HKOI0). Jlesiki sipa BigoKpeM-
JieHi Big Miodibpus 30HOI TPOCBITIEHOI capKo-
wiasmMu. Miocarenitu (kamOiaabHMIT pe3epB M'si-
30BOi TKAHWHU CKEJIETHOTO THUITY ) BUSBJIEHO JIATIIE
B okpemux mpenapartax. IlocMmyroBaHicTh Mio-
hibpua 1ocuTh YiTKa, aje BiAMiueHO 30HM 3 Bij-
HOCHOIO TOMOTeHi3aIien QiOpUIIPpHUX CTPYKTYP.
Bigcranb Mik auckamu miodibpua HeopHaKOBa
B Pi3HUX BOJIOKHAX, Y CEPE/IMHI OKPeMUX KJITHUH
y Pi3HUX IXHIX 30HAX BiZICTaHb MIK AMCKaMU 3Ha4-
HO Pi3HUTBHCA. TUIIOBUM TaKOX € PO3BOJIOKHEHHS
MioDiOpUII ¥ AESAKUX AIJISTHKaX M'SI30BOTO BOJIOK-
Ha. Y Takux 30HaX MiohiOPUIN PO3IiIeH] CBITIO0
CapKOIJIa3MOI0, PO3TAIIOBaHi Ha 3HAYHIN BijicTaHi
OJ1Ha Bij1 o1HO1. BusiBI€HO KITHHY XBUISICTOI (hOp-
MU, Y SKUX PO3TaIloBaHi 3BUBUCTI MiohiOpHIn.
Y CHosyYHOTKAaHMHHUX TPOMIKKaX (eHI0MIi3ii)
KJTITUHHUHN iHQIIBTPAT HE3HAYHUH Ta MpeJicTaBIIe-
HUIl 1ooauHoKuME hibpobaactamu, JiMdoruTa-
M, JTabporuTamMu (TYYHUME KT THHAMHE ); Y KPOBO-
HOCHUX CyZIMHAX APIGHOTO Kamibpy BU3HAYAIOTHCS
MMOOJMHOKI 1 CJIQ/KiiOBaHI e€pUTPOIUTH, AesTKi
3 o3Hakamu reModisy. [logekyam BizmideHO TpoM-
603 Cy[MH epUTPOIMTapHUMU arperatamu. Ilome-
Kyl BUSIBJIEHO TOHKI TIpoirapku (pibposHoi Ta xKu-
POBO1 TKAHWUHU MiK M SI30BUMH BOJIOKHAMHU.
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oLiapku pibposHOI (1) i XMPOBOi TKaH! KU1
HeobniTepoBaHOro BariHanbHOro BiApOCTKa o4epeBnHU. 3abapBieHHs re-
MaToKCWAiH Ta €03uH. X100
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Puc. 3. MNonepeyHo-noCMyroBaHunii PO3BONOKHEHN M’a3 (1) y CTPYKTYpi
CTiHKM BariHanbHOro BiAPOCTKA O4EPEBUHW, TOHKMIA MPOLLAPOK XMPOBOI
TKaHWHK (2), opopmneHa kNniTuHHa Gibpo3Ha TkaHnHa 6e3 KolareHOBKX BO-
NOKOH (3). 3a6apBneHHs remaTokCuiH Ta eo3nH. X100

BusnaueHo TOBCTI Ta TOHKI IIPOIIAPKU ITYXKOI
Ta 0opopmIeHOI PIOPO3HOI TKAHMHU MIzK M SI30BUMMU
BOJIOKHAMU Ta iXHIMU ITyYKaMu; aTPOodito M’ I30BUX
BOJIOKOH: BUTOHUYEHHST Ta PO3BOJIOKHEHHSI, IMCTPO-
diuni 3MiHN y BUTJISIAL HeoxHopigHOCTI Todapby-
BaHHs, 1XHI romorenizariii (puc. 1). XapakrepHoio
PHCOIO € HAasBHICTh MIMPOKUX MiK(DIOPUIAPHUX
IJTMH, TIOAeKyu (parMeHTalis MiodiOpu; ma-
TOJIOTIYHI CTPYKTYPHU M'S30BUX BOJIOKOH: KMYTKHU
3BUBHUCTUX 1 po3IerieHnx Miodibpui, HaaMmipHe
iXHE CKOPOUEHHSI.

OTike, BCTAHOBJIEHO JleTeHEPATUBHI TATO-
TiCTOJIOTIYHI 3MiHM BHYTPINTHBOTO KOCOTO M’SI3a,
SKi TTPU3BO/ISATH /10 PO3BUTKY TPUIKOBUX JIe(heKTiB
MaXOBOTO KaHAJY.

OxpiM  M'930BUX  CTPYKTYP BariHaJbHOTO
BijipocTKa ouepeBUHY i (hiOPO3HOI TKAHUHU, HAMU
BUSABJICHO Ta JOCTIKEHO HASABHICTD KUPOBOI TKa-
HUHU B 00CTEeKyBaHUX 3paskax (puc. 2).

[IpoBemeHo TOPIBHAHHS HasSBHOCTI Ta KiJb-
KOCTI M’s130BUX, (hiOPO3HUX 1 JKUPOBUX €JIEMEHTIB
y gocijpkyBanux 3paskax (puc. 3). [lpu mpomy
OTJIAHYTO Ta IMPOAHAI30BaHO CIIiBBiIHOIIEHHSI
X eJeMEeHTIB MOEeTANHo /10 BiKy fiTelt, Mopdo-
JIOTIYHUHN cyOCTpPaT SIKUX MOCIIKYBABCS. 3MiHU
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($i6po3HOI TKaHWHU OyJIM PI3HUMM: BiJl HAOPSIKY,
PO3BOJIOKHEHHSI KOJIAreHOBUX BOJIOKOH /10 /1€30D-
raHizailii ClloJIy4YHOi TKAaHUHU.

Otixe, BU3HAUEHO BIKOBUI PO3BUTOK IIPO-
meciB  arpodii  M'SI30BMX  BOJIOKOH i3  Ba-
KAaHTHUM  3aMIll[EHHSIM [E€PEBAKHO  KUPOBOIO
TKAHWHOIO, TOOTO KiJbKICTh JKUPOBHX  eJie-
MEHTIB y TICTOJIOTIYHOMY Marepiaji 3pocTae
31 30iibIIeHHSIM BiKy AUTHHU. [IpOTHIIEKHMIT
IpoIleC BUABJIEHO 3 M'SI30BUMHU eJIeMEHTaMM: 3i
30iIbIIIEHHSIM BIKY AUTUHHM KIJBKICTH M'SI30BUX
€JIEMEHTIB 3MEeHIIYEThCSL.
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KniHi4Hi 0cO0NMBOCTIi NnepcncTyBaHHA OpPOHXianbHOI
acTMM B fiTeM 3a afibTEPHAaTUBHOIO BMICTY MapKepiB
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JocnioxeHHs 6poHXianbHOro PeMOAENiHry Ta POAi NPOLECIB aHroreHedy B HbOMY Hapasi € akTyanbHVUMK O BUABAEHHS (DEHOTUMNOBKX
ocobnmBocTet nepebiry 6poHxXianbHOI aCTMI B AiTel | N0TPeOyI0Tb NOAANLLIOIO BUBYEHHS ANS PO3POONEHHA NPODINAKTUYHIX Ta NiKyBaNbHMX
3axopjs.

MeTa — 015 onTuMidadii nikyBanbHO-NPOMINAKTUYHKUX 3aX0AjB NPY NEPCUCTYBaNbHIn BpOHXianbHiI acTMi (NBA) y AiTer BU3HAYUTI KAiHiY-
HO-aHaMHEeCTUYHI 0COBAMBOCTI ii PEHOTUMY 3 ypaxyBaHHAIM HAKOMUYEHHS B AMXaNbHUX LUAGXax Meaiatopis HeoaHrioreHeay (daktopa pocTy
enpotenito cyauH — VEGF, matpnyHa metanonpoteiHasa-9 — MMP-9) sk MapkepiB pemoaeniHry 6poHxis.

Martepiann Ta metogu. NpoBeaEHO KOMMEKCHe 0OCTexeHHs 116 aiten, xsopux Ha NBA, BikoM Big 6 40 17 pokiB (cepenHin Bik —
11,6+0,29 poky), 3 TpuBanictio 3axsoptoBaHHA 4,9+0,38 poky. CHOpMOBaAHO Tpw KNiHiYHI rpynu: | rpyna — 37 Aiten, xBoprx Ha NbA,
i3 nokaaHvikamu VEGF >80,0 Hr/mn Ta MMP-9 >5 2 Hr/mMn y Haoocaaosii pianHi MOKPOTUHHS; || rpyna — 41 anTiHa 3 NepeBuLLEHHAM OAHOr0
3 HaBeAEHMX MapKepiB; KOHTPOMbHA rpyna — 38 naujeHTiB 3i 3Ha4YeHHAMN AaHnx BiomMapkepis, HukiMK 3a meaiadHi (VEGF <80,0 Hr/mn
i MMP-9 <5,2 Hr/mn). 3a OCHOBHVMU KJTIHIHYHMM XapakTepUCTUKaMu rpynin CNoCTEPEXEHHS Oy NOPIBHIOBAHNMU.

PeaynbraTh. [10KkasaHo, L0 HEKOHTPONboBaHa NBA (cyma 6anis >20) ynpoaoBX YOTMPUPIYHOrO CNOCTEPEXEHH:A HaYacTille cnocTepirana-
ca B aiten | i1l rpyn, a BkasiBk Ha HeAOCTaTHIl KOHTPOAb NBA 3aCBiAYUAM BIDOTIAHNA PUBMK PO3BUTKY CTRYKTYPHVX 3MiH OPOHXIB: BiIHOLIEHHSA
wancis (BLW) — 2,23 (95% posipunn intepean (41): 1,2-4,1), BigHocHwn pusuk (BP) — 1,5 (95% AI: 1,0-2,2), abcomoTtHnin pusuk (AP) —
22%. Tskknin nepebir NBA Takox acoujioBaBcs 3 prarkoM GopMyBaHHA peMoaesiHry OPOHXIB i3 HAKOMMYEHHSIM B iXHbOMY MPOCBITI MeaiaTopis
aHrioreneay: BLLI — 2,2 (95% [I: 1,1-4,52), BP — 1,42 (95% [I: 1,0-2,5), AP — 19%.

Hakonm4eHHs MapkepiB pEMOAENIHTY B AMXanbHNX Wsgxax npu BA B mauieHTiB | i Il rpyn acouiioBanocst 3 nepeBaxHO €03MHODINBHNUM GEHO-
TNOM 3axBOPIOBaHHS. BoaHOUaC y XBOPWUX i3 HU3bKMM BMICTOM MapKepiB peMoaeniHry OpoHXIB Y MOKPOTVHHI (KOHTPObHa rpyna) 6ynum kpatj
LWAHCK OOCSATHEHHA MOBHOMO KOHTPOMIO Haa cMMATOMamuy NBA NOPIBHAHO 3 AiTbMU 3 BUCOKUM (3aranbHuin abconiotHui pusmk — 19,0%,
3aranbHU BIQHOCHNI PU3NK — 45,1%, MiHIManbHa KinbkiCTb XBOPUX, KX HEOOXIAHO NPOAIKYBaTV ANA OTPUMAaHHSA NO3UTUBHOIO Pe3ynsLTary, —
2,2) i cepenHim (3aranbHuit abconoTHMin pramk — 10,2%, 3aranbHul BinHOCHWUI prank — 30,6%, MiHiManbHa KinbkKiCTb XBOPYIX, AKX HEOOXia-
HO MPONiKyBaTV A9 OTPUMAHHSA NO3UTUBHOIO peaynbrary, — 3,2) BMICTOM Y MOKPOTUHHI (bakTopiB aHrioreHesy.

BucHoBKM. Y nauieHTiB, xBOPYX Ha NBA, HaKONUYEHHSA y MPOCBITI AMXanbHVIX LWAAXIB MAPKEPIB PEMOAENIHITY OPOHXIB aCOLLIOBANIOCS 3 THXUYMM
HEKOHTPONbOBaHVIM NepebiromM acTMu Ta MPLUKMK LaHCaMM JOCATHEHHS KOHTPOIO Ha/, 3aXBOPIOBAHHSIM.

JlocnigxeHHs BMKOHaHO BIANOBIAHO 00 NPUHLMNIB [enbCIHCHKOT Aeknapadii. [poToKon A0CNIIXEHHS yXBaneHO JTIOKaNbHNM eTUYHUM KOMITE-
TOM 3a3Ha4yeHoi B poOOTi yCTaHOBK. Ha npoBeAeHHA A0CNIAXEHb OTPUMAHO IHGOPMOBaHY 3rofly 0aTbkiB, AiTeN.

ABTOPY 3asBNFOTb NPO BIACYTHICTE KOHDANIKTY IHTEPECIB.

Kntouogi cnoea: 6poHxianbHa actMa, Aitv, peMoaeniHr OPOHXIB.

Clinical features of bronchial asthma persistence in children with alternative content
of respiratory tract remodeling markers

O.K. Koloskova, H.A. Biluk, U.l. Marusyk, S.I. Tarnavska

Bukovinian State Medical University, Chernivtsi, Ukraine

The research of bronchial remodeling and the role of angiogenesis processes in it are currently relevant for the study of the phenotypic features
of the course of bronchial asthma in children and require further study in order to develop preventive and therapeutic measures.

Purpose — to optimize treatment and prevention measures for persistent bronchial asthma (pBA) in children, to determine the clinical and an-
amnestic features of its phenotype, taking into account the accumulation of mediators of neoangiogenesis (vascular endothelial growth factor —
VEGF, matrix metalloproteinase-9 — MMP-9) in the respiratory tract as markers of bronchial remodeling.

Materials and methods. A comprehensive examination of 116 children with pBA aged from 6 to 17 years (average age 11.6+0.29 years) and
disease duration of 4.9+0.38 years was conducted. Three clinical groups were formed: the Group 1 was formed by 37 children with pBA with
VEGF >80.0 ng/mland MMP-9 >5.2 ng/ml in the sputum supernatant; the Group 2 included 41 children with an excess of one of these markers;
and the control group consisted of 38 patients with values of these biomarkers below the median (VEGF<80.0 ng/ml and MMP-9 <5.2 ng/ml).
The main clinical characteristics of the observation groups were comparable.

Results. The article shows that uncontrolled pBA (sum of points >20) during the 4-year follow-up occurred most often in children of the
Group 1 and the Group 2, and indications of insufficient control of asthma indicated a probable risk of developing structural changes in the
bronchi: OR —2.23 (95% CI: 1.2-4.1), RR — 1.5(95% CI: 1.0-2.2) and RR — 22%. The severe course of pBA was also associated with the risk
of bronchial remodeling with the accumulation of angiogenesis mediators in their lumen as follows: OR — 2.2 (95% ClI: 1.1-4.52), RR —
1.42 (95% Cl: 1.0-2.5) and AR — 19%.

Accumulation of remodeling markers in airways in patients with asthma in the Group 1 and the Group 2 is associated with a predominantly
eosinophilic phenotype of the disease. At the same time, patients with a low content of markers of bronchial remodeling in sputum (control
group) have better chances of achieving complete control over the symptoms of pBA compared to children with a high content (total absolute
risk — 19.0%, total relative risk — 45.1%, the minimum number of patients who need to be treated to obtain a positive result — 2.2) and average
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(total absolute risk — 10.2%, total relative risk — 30.6%, the minimum number of patients who need to be treated to obtain a positive result —

3.2) content of angiogenesis factors in sputum.

Conclusions. In patients with pBA, the accumulation of markers of bronchial remodeling in the lumen of the airways was associated
with a severe uncontrolled course of asthma and worse chances of achieving disease control.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local
Ethics Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
Keywords: bronchial asthma, children, bronchial remodeling.

Beryn

poHXiaJbHA acTMa 3aJUIIAETHCS HANUIIO-

MIUPEHIIUM ~ XPOHIUHUM  3allaJbHUM

3aXBOPIOBAHHSM Y JUTAYIN MOMYJIsIIiI,
a Yy CBITI HEBIIMHHE 3POCTaHHS PiBHSA ii HOIIKUpe-
HOCTI XapaKTepPU3YEThCSI TIOJIBOEHHSIM YHNCEJIb-
HOCTI XBOPHMX VYIPOJOBXK KOXHUX HACTYIHUX
10 pokiB [6]. Ile rereporenHe 3aXBOpIOBaHHH,
JUId SIKOTO XapaKTePHUMHU € XPOHIuHe aJiepriy-
He 3allajJieHHs], CIPUYMHEHA HUM TilleppeaKkTuB-
HICTh AMXaJbHUX NUIAXIB 3 emisogaMu 0b6epHeHO]
OpoHXiaJbHOI O00CTPYKIIii, IO CYIPOBOIKYETH-
cs  3POCTaHHSM OIOPY ITOBITPSHOMY IIOTOKY.
3a TpuBasoro mnepediry Ii B3a€MOIOB si3aHi 1maTo-
JIOTTUHI TIpOTIecH 3/IaTHI CIIPUATH PO3BUTKY CTPYK-
TYPHUX 1epeby0B Yy CTIHKaxX MOBITPOHOCHUX
MIJISIXIB, SIKi 3yMOBJTIOIOTH HEOOOPOTHE OOMEKEHHST
PYyXy TOBITPSI Ta OTTMCAHI TEPMIHOM «PEMOJIEJIIHT».
Boanouac napasi Hemae [0Ka3iB TOTO, 1110 32061
6a3lCHOrO KOHTPOJIIOBAJIBHOIO JIKYBaHHSI OPOH-
XiaJIbHOI aCTMU, gKi HacamIepes MaloTh TTPOTU3a-
nasbHi e)eKTH, 3MaTHI yIOBIIbHUTH ab0 YCYyHYTH
MOCTYIIOBE MPOTPecyBaHHsT GPOHXIATBHOTO PEMO-
neminry [9]. PemMozesninr mpu 1iboMy 3aXBOPIOBaHHI
TICHO TOB’43aHUN 13 XPOHIYHUM 3allaJbHUM TIPO-
11eCOM, 1HIYKYETbCSI BHACTIZIOK TPOAYKINT PALY
[po3anajibHUX IUTOKIHIB, IMOBCSIKYAC 1HIYKYETDH-
csl BIUINBOM HU3KH emireHeTnyHUX ¢axropis [1],
a Moro Mop@oJOTriyHOI OCHOBOIO BUCTYHAKThH
3arubesib  emiTesmionuTi, cybermirtemanbHumii - di-
6pos, rineprpodis i TinepIasis HEIOCMYTrOBaHUX
M’SI30BHMX BOJIOKOH i OPOHXIaJIbHUX 32103, @ TAKOK
HeoaHTioreHes [2].

B ocHoBi aHriorenesy npu OpoHXiabHiil acT-
Mi Jie)KaTh IIPOLEeCH CYJAMHHOTO HOBOYTBOPEHHS
(HeoaHTrioTeHe3), pereHepailii Ta 3pOCTaHHS KiJlb-
KOCTI CY/IMH, 1110 MAIOTh OLJIBIINI AiaMeTp i Xapak-
TEPU3YIOTbCS TEePEeBAKaHHSAM TPOHUKHOCTI, 1110,
CBOEIO 4Yepror, MpU3BOJALTL /10 Tinepekcyarii i
HaOPSIKY CTIHKM JAWXQJbHUX MLISXIB, a TAaKOXK 10
MO/IAJIBINTOTO  30IIBIIEHHS] OTIOPY MPOXO/KEHHIO
noBiTps. Bigmiveno, 1o B [uxaabHUX NIJIIXaX Ha-
KOIUUYIOTHCSA Me/liaTOPU 3alajieHHs 1 peMo/ieJiH-
Iy, a TSOKKICTh OpOHXIaJabHOI aCTMU aCOLIIOETh-
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cs1 3 HeoaHrioreHesoM [15], 1o BigoGpasky€eThCs
€KCITPECIi€I0 TaKMX HOTO MapKepiB, K (akTop po-
cty eapotemnifo cyaud (VEGF) [12], matpuyna me-
tanonporeinaza (MMP) [20], anTionmoeTnH3am€XK-
Huil haxrop toiro [13,14].

3HaueHHst OPOHXIAJLHOTO PEMOJIEJIHTY Ta POJIb
IIpolieciB aHTioreHe3y B HbOMY Hapasi 11ie BUBYAETh-
cs1 IS po3pobIIeHHs TPOMIIaKTUYHKX 1 JIIKYBaJIb-
HUX 3aXO0[iB. 3 OTJISAMY Ha 1€, HAKOTTMYEeHHS OKpe-
MUX Me/IiaTOPiB aHTiOreHe3y MOsKe BiJoOpaskyBaTu
MIPOTIECH PEMOJIEJIIHTY JUXATbHUX HIJISIXIB IpU BA,
Ha KJIHIYHUX 1 TapakJiHIYHUX OCOOJUBOCTIX
ii mepebiry 3 GopMyBaHHIM OKpeMUX (hEHOTHIIIB
3aXBOPIOBAHH:, ajie TaKi IOCJi/IKeHHST B IOy
Me/[iaTPpUYHUX XBOPUX MU HE 3HAWTILIIH.

Mema nocnijpkeHHsT — i1 ONTAMI3AIT JIiKYy-
BATbHO-TIPO(MIIAKTUIHUX 3aX0/[iB TIPU TIEPCUCTY-
BaJbHill GponxianpHiil actmi (nBA) y miteit
BU3HAYMTU KJIHIYHO-aHAMHECTUYHI 0COOJIMBOCTI
ii ¢deHoTHNy 3 ypaxyBaHHAM HAKOMWYCHHS B
MIUXAJIBHUX TIJIAXaX MeiaTopiB  HeoaHTioreHe-
3y (VEGF, MMP-9) gk mapkepiB peMojiesiHTy
OpPOHXIB.

Marepiaiu Ta METOIH JOCTIIKEHHS

Jlo obcreskennst 3amydeno 116 miteii, XxBopux
Ha nbA, Bikom Bizx 6 10 17 pokiB (cepesHiii Bik —
11,6£0,29 poxy), i3 TPHUBAJICTIO 3aXBOPIOBaH-
Ha 4,9+0,38 poky. HacTka XJIOMYUKIB CTAaHOBUJIA
64,7%, niBuatok — 35,3%. O6CTEKEHHS MTPOBEIe-
HO B yMOBax IyJIbMOAJIEPTOJIOTIYHOTO Bi/I/lIJIEHHS
OKHII «YepHniBerpka obacHa AUTAYA JTiKaAPHI»,
JI0 SKOTO TIAIlIEHTIB CIPSIMOBYBAJIM Ha ILJIAHOBE
00CTeKEeHHsT B MO3aHarnaioBoMy Tepiofi. Jliarnos
nbA BepudikoBaHO Ha TifCTaBi aKTyaJTbHUX BIT-
YU3HSIHUX 1 MIKHAPOJHUX HACTAaHOB, & KOMILJIEKC-
He oOcTeXeHHs nepeabadyano BU3HAYEHHS B HaJl-
0CaZIOBiil piIHI MOKPOTUHHS MapKepiB aHTioreHe-
3y VEGF i MMP-9.

Y wHazmocaZoBiii PivHI MOKPOTHUHHS, OTPHU-
MaHOTO TIPU CIIOHTAaHHOMY BiJKaluIoBaHHi a6o
MIJISIXOM CTUMYJISIT THTQJIAIIsIMUA CEPIiHO PO3Be-
JIEHOTO XJIOpUly HaTpito, BusHadeHo Bmict VEGF
(cepenniii piBeab — 122,3+9,72 ur/mi, memia-
Ha — 80,0 ur/mir) Ta MMP-9 (5,37£0,43 ur/mu,
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Tabnuys 1
3aranbHa KJiHiYHa XxapaKTepuCcTUKa rpyn NOPiBHAHHS
I rpyna Il rpyna KoHTponbHa

MoxasHuk (n=37) (n=41) rpyna (n=38) Pt, Po
CepeaHii BiK, pokn 12,0+£0,4 11,5+0,54 11,2+0,52 >0,05
Xnonymkn % 67,6 61,0 67,8 >0,05
[lisuatka, % 32,4 39,0 32,2 >0,05
MelukaHuj cena, % 67,6 61,0 447 <0,05 ¢
TpuBanicTb 3axBOPIOBAHHSA, POKM 5,8+0,68 4,4+0,68 4,4+0,63 >0,05
TaxkicTe nepeodiry NbA, %:
— nerka 24,3 39,0 42,0 >0,05
— cepeaHboTaxKa 62,2 41,5 34,3 >0,05
— TaXKa 13,5 19,5 23,7 >0,05
AtoniyHa dopma BA, % 67,6 56,1 63,2 >0,05

MefiaHa 3HaueHb — 5,2 Hr/mur). Memianui 3Ha-
YeHHS BMICTY JIaHUX MeEJiaTOPiB aHTioreHe3y BU-
KOPHUCTAHO SIK TpynodOpPMYyBaJbHI O3HAKW TaKUM
YITHOM, 1[0 XBOPi 3 MEPEBUIIEHHSIM 000X TaKhX
piBHiB (n=37) chopmyBanmu [ xiiHiuHy rpyIy,
no cknaxy 11 rpynwm ysitinum gitn (n=41) 3 1e-
PEBUIIEHHSIM OJIHOTO 3 HaBe/leHUX MapKepis,
a KOHTPOJIbHY TpyIy CTAaHOBWJIM Talli€HTH 3i
3HAYEHHSAMU TMX OiOMapKepiB, HIDKYNMU 332 Me-
nianni (n=38).

Jluzaiin poboTH iepegbadaB IPOBEAECHHS TOPiB-
HSAJIBHOTO PETPOCHEKTUBHOTO aHa/li3y OCHOBHUX
KJIHIYHUX XapaKTepUcTHK 1epediry mBbA y rpymax
3 aJIBTEPHATUBHUM BMICTOM Y MOKPOTHMHHI OKpe-
MUX MeIiaTOPiB PeMOETIHTY OPOHXIB y JAWHAMI-
Ili PO3BUTKY XBOPOOU — Bifl 10IOTY /10 MOMEHTY
AKTYaJbHOTO OOCTEKEHHS.

Y tabuuiii 1 HaBeeHO 3araibHy XapaKTepPUCTH-
Ky KJIHIYHUX TPy TOPIBHAHHS HA MOMEHT aKTy-
QJIBHOTO OOCTEKEHHS.

OTxe, 32 OCHOBHUMU KJIIHIYHUMU XapaKTepH-
CTUKaMW TPYIH TOPIBHSAHHS OyJN 3iCTaBHUMHU.
Biporigno wMeHma 4YacTKa IPeACTaBHUKIB KOH-
TPOJBHOI TPYTH, AKi MEIIKaJIu B CiIbCBKUX TOCe-
JIEHHAX, He BIUIMBAJAa HA OTPUMaHi pe3yJbTaTh
Ta IXHIO IHTepIIpeTallio.

Bmict y HamocamoBiii piiiHi  MOKPOTWHHS
Me/1iaTopiB aHrioreHe3sy BU3HaY€HO Tak:

1. VEGF — tpucragiiinum «canaBiu»-MeTOZO0M
TBep/10hazHoro iMyHO(EPMEHTHOTO aHaJi3y, BU-
KOPHUCTOBYIOUM CTAHAAPTHI MOHO- 1 TIOTIKJIOHAJIbHI
antutina («VEGF-Bekropbecr» A-8784, POD).

2. MMP-9 — wmeromom <«canasiu-ELISA»
(«Affymetrix  eBioscience» ~ BMS  2016/2/
BMS2016/2TEN  («Bender = MedSystems»,

GmbH, Ascrpis).

i ob'exruBizaiii BU3HAYEHHS KOHTPOJIO
HaJl cuMIIToMaMu DA OasbHy OIIHKY 3/iHCHEHO
3a JIOTIOMOTOI0 KJIIHIYHO-IHCTPYMEHTaIbHOI OIiHOY-
Hoi mikanu (KI1Omr) [3], 3rizHo 3 gkoro, 10 1 Hmkue
6astiB BiZoOpasKyBal KOHTPOJbOBAHY OPOHXiallb-

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

Hy actmy, 11—16 6ariB — 4acTKOBO KOHTPOJILOBAHY,
a moHaz 17 6asiiB — HEKOHTPOJIbOBAHY OPOHXIATBHY
aCTMY.

[Iporneypy iHIYKINT BiIXO/PKEHHST MOKPOTHH-
He 3/[IICHEHO MIJIAXOM 1HTaJAIlil cepiiHuX rinep-
TOHIUHUX PO3UMHIB HATPIIO XJOPUILY 3a CTaHIAPT-
Hoio Mmerogukono (I1.D. Pavord, M.M. Pizzichini
Ta cmiBaBT., 1997). Ha eosunodinmpauii dhenotun
3amajieHHs1 OPOHXIiaJbHOTO JlepeBa BKa3yBaJsa
HasIBHICTh Yy MOKPOTUHHI 3% i OiJibIire €03MHOMIIb-
HUX JTEUKOIIUTIB.

PesysibraTu gocaijizkeHHS 1TpoaHasli3oBaHo 3a
JIOTIOMOTOI0 KOMIT IOTEPHUX MTaKeTiB «Statistica 6.0»
i «Excel» i3 BUKOpHCTaHHSM KJHIKO-€IigzeMio-
JIOTIYHOTO aHaJIi3y 3 BU3HAYEHHSIM a0OCOJOTHOTO
(AP) i BignocHoro (BP) pusukis, BifiHOIIEHHAM
manciB (BIII) 3 ix 95% nosipunm iHTEpBaIOM
(95% /11). 3a monomMoroio MpuiioMiB MapameTpuy-
HOI 1 HelapaMeTPUYHOI CTaTUCTUKY BiPOTi/iHI Biji-
MIiHHOCTI MizK abGCOJIOTHUMH YNCIaMUA BH3HAYEHO
3a kputepiem Crbiomenta (Pt), BifHOCHUMHU TIO-
kazHukamu — 3a kpurepiem Dimrepa (Po).

OO6cTeskeHHsT  NPOBEJIEHO 3  ypaxXyBaHHIM
npuHnuiiB lesbcincbkol aexmapaiiii  BceecsiT-
HBOI MeIUUHOI acottiarii «ETnuni npuanunmm me-
IUYHUX [JTOCTI/KEHb 3a Yy4YacTiO JIIOAUHU K
o0’ekTa AOCHIKEHHA». [IPOTOKO HTOCITiKEeHHS
yxBasieHo JIoKaJbHUM eTUYHUM KOMITeTOM 3a3Ha-
4eHOi B po6oTi ycranou. Ha IpoBeNeHHS 10-
CJIIJIKEHb OTPUMaHO iHGOPMOBaHY 3rojly 6aThKiB,
JiTen.

PeaysbraTy 10CIZKEHHS Ta iX 00rOBOPEHHS.

Posrnspaoun KOHTaKT AiTel, XBOpUX Ha DA,
i3 TIOTIOHOKYpiHHsIM 06aThKiB y 3icTaBieHHi
i3 BMicTOM (aKTOPIB PEMOJIEJIIHTY B MOKPOTHH-
Hi XBOPHUX, IMOKA3aHO Mi[BUIIEH] ITAHCU PO3BUTKY
CTPYKTYPHUX T11epeOyZ0B CTIHKK OPOHXiaJIbHOTO
JiepeBa 3a HassBHOCTI TIOTIOHOKYPiHHs Oarbka: BIIT
pemogeninry 6pouxis — 2,26 (95% /II: 1,3—-4,0),
BP —1,5(95% /1:1,1-2,1), AP — 20%, a60 TroTiO-

27



Yntamte Hac Ha caunTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

2,5

25
23
21 . 2
2 | 18 18 18 15 : 17
15 - -
1
05
0

1-i1 pik xBOopobu  2-i1 pik xBOpobU 3-i4 pik xBOpobu 4-it pik XBOPO6U

O I rpyna O llrpyna @ KOHTPO/b

Puc. YactoTa rocnitanizauii (Bunagku/pik) B aHaMHe3i XBOPUX KJTiHIYHMX
rpyn NopiBHSAAHHSA

HOKypinHs marepi: BIIT — 2,4 (95% [1: 1,17-5,04)
mpu AP — 20% ta BP — 1,5 (95% /11: 1,0-2,7).

PerpocrektuBHUIT aHANi3 KIIHIYHUX 0COO/U-
BoCTell mepebiry GpPOHXIaTbHOI acCTMU YIPOTOBIK
YOTHUPHOX POKIB aHaMHe3y He /laB 3MOT'M BUSIBUTHU
CTATHCTUYHO 3HAYYI PO30iKHOCTI 32 4acTOTOIO
rocCIiTasi3ailii XBoOpux, CIPUUYUHEHOI TSHKKUM 3a-
roctpeHHsaM TBA, ofHak icHye YiTKa TeHJIeHIIisa
JI0 YaCTillIOro CTAIlOHAPHOTO JIIKYyBaHHS XBOPUX
I rpymu Ta HailiMeHIIol moTpebu B ToCHiTaTi3aIlil
MPeICTAaBHUKIB KOHTPOJIBHOI rpyniu (puc.).

[l peTpocneKTUBHOI WHAMIYHOI  OIIHKHU
e(beKTUBHOCTI KOHTPOJIIOBAJIbHOI Teparii BA B
[PEJICTABHUKIB TPYyIl TOPIBHSHHS BUKOPUCTAHO
KIOm1, gka pa3oM i3 KIIHIYHUMW JaHUMU TIepeji-
6ava€e OINHKY CIIiPOTPaMU, 30KPeMa BiJXWJIECHH
(%) dopcoBanoro o6’emy Buauxy Ha 1-it cekyH-
Ji Ta MiKOBOI 00’'€MHOI IBUAKOCTI BUANXY Bij
HOPMaJIbHUX 3HaueHb. [lokasaHo, 110 HEKOHTPO-
aboBana TBA (cyma GaniB >20) Ha 1-my porii 3a-
XBOpIOBaHHs Bifmivasiacst B 38,2% miteit I rpymu,
45,0% xBopux 11 rpynu Ta 'y 39,3% npencraBHUKIB
koHTposibHOI rpyru (Pe>0,05). 3a manumu cro-
CTepesKeHHs, HAPUKIHIT 4-TO POKY 3aXBOPIOBAH-
HS 4YacTOTa HEKOHTPOJBOBAHOTO TEPCUCTYBAaHHS
BA B rpymnax XxBopux cTaHOBHJIA Bi/IOBiIHO 42,6%,
571% i 25,0% cnocrepexenb (P@<0,05 11r1m).
Ortxe, 3a 4 pokn y I ta Il rpynmax gactka XBopux
i3 He3aJ0BIJIBHUM piBHEM KOHTpoJiio MBA 3poc-
ja Ha 4,4% i 12,1% BiANoOBiIHO, HATOMICTH y KOH-

TPOJIbHII TPYIIi KOHTPOJIb moJtinmmBcest B 14,3% Bu-
naakiB. BoxHodac cJijg 3a3HauMTH, 1[0 BKa3iBKU
Ha HeIoCTaTHi KOHTPOoJb BA ¢Bifuniu mpo Bipo-
TiIIHWIT PUBWK PO3BUTKY CTPYKTYPHUX 3MiH OpOH-
xis: BOI — 2,23 (95% /I: 1,2-4,1), BP — 1,5
(95% [11: 1,0-2,2) ta AP — 22%.

3a pesyabratramu obcrexenHst B ne6oTi NBA,
TskKa 11 ¢opma Binmivamacs B 13,5% XBopux
[ rpynu Ta 'y 23,7% Burajakax y KOHTPOJIbHIN TPYyIIi
(P<0,05), a pu akTyaspbHOMY OOCTEXKEHHI J10-
CTOBIPHO IlepeBakajla YacTKa TSXKKOI acTMU B
[ rpymi giteit (26,8%) nporu 14,2% criocrepeskennb
y KouTpousbHiit rpymi (Pe<0,05). Tsoxkuii mepebir
nbA acorifoBaBcst 3 pu3MKoOM (OPMYBaHHST pe-
MOJIETIIHTY OPOHXIB i3 HaKOMUYEHHSIM B IXHBOMY
MIPOCBITI Me/iaTOPiB aHTioreHe3y TaKUM YMHOM:
BIII 22 (95% AI. 1,1-4,52), BP 1,42
(95% [11: 1,0-2,5) ta AP — 19%.

Y rtabsumii 2 HaBeIeHO TOPIBHAIBHUN KJTITHH-
HUH CKJIQJ] MOKPOTUHHS B MPEICTAaBHUKIB KJIiHIY-
HUX Tpyn y aeboTi 3axBoproBaHHs (MOKa3HUK
3Bepxy) i mpu akTyasbHOMY 0OCTeKeHHI (TT0Ka3-
HUK BHU3Y).

3a HaBeleHUMU JaHUMU TabauIl 2, HAKOTTMYeH-
Hs MapKepiB peMOJIeJIiHTY B JAMXaJIbHUX INLJISAXaX
nmpu BA acorioeTbcst 3 nepeBakHO e03UnHOMIIb-
HUM (PEHOTHIIOM 3aXBOPIOBAaHHS, 3 TIOCTYTIOBUM
3MEHINEHHIM ITyJy Makpodaris, siki 3abesreyy-
I0Th 3aXUCT PECIiPAaTOPHOTO EMiTesiio, Ta Mocue-
HUM 3JIYIIEHHAM eMiTeJiOIUTIB. ¥ Npe/CTaBHUKIB
KOHTPOJIbHOI TPYIIM JIMHAMIKA KJIITUHHOTO CKJIAILY
MOKPOTHHHSI BiZoOpakye edeKTuBHiCTH Gasuc-
Hoi mpoTu3anansbHoi Tepamii. Ili 3akoHoMipHOCTI
JI0JITATKOBO IIiIKPECJIOI0Th BaKJIUBICTb KOHTPOJIIO
3a HAKOIMYEHHSIM MapKepiB PeMOeiHry OPOHXIB
y MOKPOTUHHI XBOPUX JIJIs TepcoHigikarltii ta or-
TUMi3allii 6a3uCHOro JIKYBaHHSL.

[Torpu BifCyTHICTH TIPW HEPBUHHOMY 00OCTe-
JKeHHI MIKIPYNOBUX CTAaTUCTUYHO BipOTiIHUX
po36ixKHOCTEH 3a MOKa3HUKAMK BiJIHOCHOTO BMi-
CTy €03WHOMITBHUX TPAHYJOIUTIB Y MOKPOTHH-
Hi JliTel, BCe K 9acTKAa XBOPUX 3 €03WHOMIIBHUM

Tabruys 2

KniTuHHUIA cknaga MOKPOTUHHSI XBOPUX MPYIN NOPIBHAHHSA B AMHaMILi nepebiry 3axsopioBaHHs (P+m)

KnituHHuia cknapg, (%) Ha 1 i 4-Mmy pokax 3axBOpPIOBaHHSA
MNpyna xBopux . o . - . .
eo3uHodinu HenTpodinm nimoounTtn Makpodarun eniteniounTn
| 7,7%1,99 55,4+3,12 6,5+1,02 30,5+3,32 41,9+3,29
10,5+1,038 48,2+3,11 9,1£3,59 18,8+8,43 35,046,3
I 9,3+t2,19 54 4+3 18 6,4=1,01 28,4+3 32 43,2+3,24
74+1,85 67,4+4 67 5,0+2,85 20,2+4 2 31,172
6,5+1,47 59,8+3,5 7,3%11,42 27,3+£3,36 42,1+£2,88
KOHTPONbHa 1,620,75 59,6+3,58 501,99 33,9+4,92 26,6+8,95
Pt >0,05 >0,05 >0,05 >0,05 >0,05
11<0,05 1<0,05 >0,05 1<0,05 >0,05
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Tabauys 3
Moka3Hnku e(peKTUBHOCTI 5A3NCHOIO JlIKyBaHHSA XBOPUX 3aJ1I€XKHO
Bif, BMiCTy MapkepiB pemogeniHry 6poHxie (3a KlOwwu)
- SHWXEHHS pU3nKy .
CTaH KOHTPOJIIO Mpyna nopiBHAHHS 26CONIOTHONO sinHoCHOTO (95% A1) MKX
JloCArHEHHA NOBHOIO |: KOHTPOMbHA 4,0 8,7 (3,94-16,06) 1,5
KOHTPOSIO
(KIOw < 10 6anig) [I: KOHTPONBHA 8,6 18,7 (11,54-27,71) 5,36
BTDaTI/I KOHTPOJIIO KOHTPOJIbHA:! | 19,0 451 (35,14—55,43) 2,21
(KIOw >17 Ganis) KOHTPOMIbHA: || 10,2 30,6 (21,78-40,67) 3,26
lpumitka. *MKX — MiHiManbHa KinbkiCTb XBOPMX, AKVX HEOOXIOHO NPOAIKyBaTV ANA OTPUMAaHHA NO3UTUBHOIO PESYLTATY.
dbenoruniom actmu  (BmicT eo3uHodisniB  =>3%) 3 1i€l 1o3wIii, BUSABJEHHS CXUJIBHOCTI

nepeBakana y 11 rpym (58,5%), y 1 kuiiniumniii
TpYyIIi TaKi pe3yJbTaT BiaMivanucs B 48,7% nirteii,
a B KOHTPOJIbHII TPyl — y 47,4% criocTepeskeHb,
Pe>0,05.

Buxozsuut 3 11b0Oro, MOKHA OYJIO MPUITYCTUTH
kpairy edexTuBHicTh y aiteii 1T rpymu 6asucHoi
[IpoTU3aNalbHOl Tepalii, OCHOBOIO sIKOI € 3acTO-
CyBaHHSI IHTAJSAIIRHUX TJIIOKOKOPTUKOCTEPOIIiB,
CIIPSAMOBAHUX HA YCYHEHHSI QJIepPriuHOTrO 3alajib-
HOro mporiecy. Y Tabmuili 3 HaBeleHO KJIHIKO-
ermiieMiosioriyHuii aHari3 eekTUBHOCTI Ga3MCHOI
Teparii B 1iTeil KJAIHIYHUX TPy [IOPiBHSHHSI.

Otxe, y XBOpUX i3 HU3BKUM BMICTOM Map-
KepiB peMoJIeiHTy GPOHXIB Yy MOKPOTHHHI (KOH-
TPOJIbHA TPYTa) BiIMIYAIOTHCS KpAIlli MIAHCH JI0-
CSATHEHHSI TIOBHOTO KOHTPOJIIO Ha/l CUMIITOMAMH
nbA TOpPIBHAHO 3 JITbMU 3 BUCOKHM 1 CepeHiM
BMICTOM Yy MOKPOTHUHHI (hbaKTOpiB aHTioreHesy.
Bognouac y npezacraBuukiB I i II kiiHiuHUX TpyT
Bi/IHOCHO TPy KOHTPOJIKO iCHY€E 3HAUHUN PU3UK
HeeeKTUBHOCTI KOHTPOJIIOBAIBHOI Teparii, mpu-
YOMYy TaKe HeycCIlilHe JIiKyBaHHS BU3HAYAETbCS
B KOJKHOI JIPYTOI-TPEThOI AUTUHMU.

BponxiasbHa actma 3a7WIIAETLCS HAUTIONIN-
PEHINUM XPOHIYHUM 3aXBOPIOBAHHAM Yy JIUTSYO-
My Billl 3 TEH/IECHII€I0 /0 HEBIIMHHOTO 3POCTAaHHSA
B momnyJiii. basucHa nporusamanbHa Teparis
31e01IBIIOTO Ia€ 3MOTY KOHTPOJIIOBATH CUMIITOMH
3aXBOPIOBAHHSA Ta YHUKATH TSKKHUX 3arOCTPEHb.
BojHouac BUNaZKM HEOCSTHEHHST TTOBHOTO KOH-
TPOJITO HaJl TIPOSBAMM aCTMU CBilYaTh PO TEBHY
HeeEeKTUBHICTh CTAHIAPTHUX IMiXOAIB /10 JKY-
BaHHs, IIPOTE I KPECII0I0Th HeOOXiHICTh 1HANBI-
Jyamisariii pekomenaariii [19], 3okpema, 3 mo3uttiii
(enorunosoi HeogHopigaHocti [7]. OcranniM ya-
COM Bce OLJIbIIe IOCTIIHUKIB BUCJIOBJIIOIOTH [yMKY
MIO/I0 BpaxyBaHHS He Juiie (eHOTUTIOBOI XapaKTe-
PUCTUKH aCTMH, ajie il 0coOMMBOCTEN i1 €HI0THITY
B KOXXHOMY OKpemoMy Bunaaxy [11], ockiib-
KU TIATOTeHEeTUYHI 3aKOHOMIPHOCTI (hOpMyBaHHS
i mepebiry 1i€i XpOHIYHOI ATOJIOTT BU3HAYAIOTHCS
came 11 eHIOTUIIOM.

Ta Bepudikailiss OPOHXIAJHLHOTO PEMOIEJIIHTY TTPH
acTMi BU/QIOTbCA II/ICTABOIO /I BCTAHOBJICH-
HSI OKPEMOT'O €H/IOTUILY 3aXBOPIOBaHHS 3 IIpUTa-
MaHHUMU  (PEHOTUIIOBUMHM  XapaKTEePUCTUKAMU
[16], mpoTe HaBiTH Ha Tielt Yac KJIIHIUHI HACTIAKA
IIOTOBIIEHHS CTIHKM [AWUXAJbHUX ILJIAXIB, 3Mi-
HU CIIBBiJIHOIIEHHS 11 CTPYKTYPHMX €JIEMEHTIB
HEJIOCTaTHHO BUBYEHI, @ B IUTAYOMY Billi 0OMeKeHi
IHBa3WBHICTIO TaKWX JOCTi/izKeHb [8]. BaskimmBoio
MEPEITKOIOI0 /IJIs BUBUEHHS PEMOJIEIHTY IUXalh-
HUX IIJISXIB K OCHOBHOTO HAIPSIMY TOCJIi/IKEH-
HS aCTMH € BiJICYTHICTb HaiMHUX HEIHBa3WBHUX
6iomapkepis [4].

Y 6Garathox poboTax MiJKPECTIOETHCST MATO-
(hiziosoriuaa posib  €03MHOMIIBHOTO 3amajeHH
B PO3BUTKY PeMO/IeJIiHTY OPOHXiB. 30KpeMa, e031-
HOMIIN 3/aTHI MITPyBaTH 10 JieTeHb, TPUIITATH
70 CTPYKTYPHUX €JIEMEHTIB ANXaJbHUX TIJISAXiB
i BUBLJTbHATH TaKi arpecUBHI Mpo3araiabHi GaKTo-
pH, 9K TpanchopMyBaIbHUHN (hAaKTOP POCTY, AKTUB-
Hi (hOpMU KUCHIO, €03MHO(DITBHUI HEUPOTOKCHH,
MEePOKCHIa3y, €03nHOMIMIbHUN KaTiOHHMIT OiToK
Ta iHIi GIOJOrIYHO aKTUBHI MeAiaTOpH, AKi Tpu-
BOJISATH 10 3allajieHHsT i 3arnOesti OTOuyIoYnx KJTi-
tvH [10]. Y pe3ymabrati 1{bOTO B CHIPUHHATIUBUX
ocib 3amajieHHs1 AUXaJTbHUX MUISIXiB TPU3BOIUTD
10 ¢dopMyBaHHS TPOJiHepPaTUBHOTO/CEKPETOP-
HOTO (DEHOTHUITY, CKOpPOUYBaJdbHOI AMCHYHKIIIT
Ta PEMOJIEJIHTY TOBITPOHOCHMX ILISXIiB  [J].
I xoua 3amanmpHUN TpoIlec, TOB’SI3aHUN 3 aTo-
Ii€10, BBAXKAIOTh OCHOBOIO PO3BUTKY PEMOJIEJIHTY
6ponxiB nipu BA, Bce  Taki enireHeTnyHi (ak-
TOPU, SK KOHTAKT 13 TIOTIOHOBUM [IMMOM, Ta
BipyCHI TaTOTeHM 37aTHI crnpugaTu GHOpMyBaH-
HIO aQHAJIOTIYHOTO TiCTOJIOTIYHOTO  (heHOTHUILYy
actmu [ 18]. BaskimBo BpaxoByBaTH, 110 TIPOIIECH Pe-
MOJIEJIIHTY, CKOpilIlle 3a BCe, FTeHETUYHO 0OYMOBJIEHI,
OCKIZIbKU OKPEeMUMHU JIOCJITHUKAMU TIOKa3aHO
PO3BHUTOK i€l 1epebyaoBU CTIHKM OPOHXIB yiKe
HAa PaHHIX CTajisIX aCTMH, HABITh Ie 10 AeOI0TY
PO3TOPHYTUX KJIHIYHUX TIPOLBIB, 10 IOB’SI3aHO
3 €03MHOMITBbHNM 3anasieHHsaM [17] 1 MexaHiYHUM
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HaBaHTAKEHHSIM, BUKJIUKaHI OPOHXOKOHCTPUK-
miero [21].

Y Hanomy JocstiIzKeHHI TPOBeIeHO TOPiBHAb-
HU aHATi3 KIiHIYHUX XapakTepucTuK Tb Ay 116 mi-
Tell IIKIJIBHOTO BiKY 3 aJbT€PHATUBHUMU IOKA3-
HUKaMU HaKONWYEeHHS MapKepiB peMOJIesiHTy
6ponxiB y mpocsiti auxanpaux nuisxis (VEGF
i MMP-9) y aunamiiti yoTupupigyHoOTrO Crioctepe-
JKEHHS 32 XBOPUMHU Bijl 1e0I0TY 3aXBOPIOBAHHSI.

[Torpu 36ir KIIHIYHUX IPYTT TOPIBHSIHHS 32 OC-
HOBHUMU KJIIHIYHUMHU XapaKTEePUCTUKAMU, CJIiJ|
3ayBa’KMTH, 1[0 B MEIIKAHI[IB CIJIbCbKUX TIOCEJIeHb
HallMeHIlla YacTKa XBOPUX Majia KOHIIEHTPAIIiio
B MokpotuaHi VEGF i MMP-9, auxuay 3a cepej-
HBOTPYTIOBE MeliaHHe 3HAYeHHS, 110, MOSKJIUBO,
BiZIoOpasKyBaso TipIIUH PiBEHb KOHTPOJIO CHM-
nToMiB 1B A 32 Bi/ITHOCHOT Bi/I/IaJIEHOCTI /10 CTIeTTiati-
30BaHOI MeIMYHOI jlortoMoru. BosHouac po3noin
3a 4aCTOTOIO PI3HUX 3a TSLKKICTIO MEPCUCTYBaHHS
dbopm BA B kitiHiuHuX Tpymax 30irascs, a 1e mosic-
HIOBAJIM TUM, IO TSKKICTh 3aXBOPIOBaHHST BU3HA-
YAETHCS Ha IiICTaBl BUKJIIOYHO KJAIHIYHUX JaHUX,
SIKi 3yMOBJIIOIOTH 06¢sIT 6a3ncHOI Tepartii, 1 He 3aj1e-
SKUTD BiJ[ IHIIUX XapaKTEePUCTUK TIATOJIOT11, 30Kpe-
Ma, PEMOJICJIIHTY IUXaJbHUX HLJISIXIB.

Amnaiz mpupomnoro epediry BA B giteit kitiHiu-
HUX TPYT TMOPiBHAHHS A€ 3MOTY TIPUITYCTUTH, TIIO
npu 30iry BUXIAHUX JAaHUX (4aCTOTH TOCIiTai3a-
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The problems of diagnosis, therapeutic tactics and medical prognosis in comorbid, polymorbid pathology stand out among the most actual
problems of modern health care.

Purpose — 1o study the frequency and nature of comorbid conditions in patients with pubertal abnormal uterine bleeding (PAUB).
Materials and methods. The study included 342 girls aged 11-17 suffering from PAUB. All patients were examined by a multidisciplinary
team of doctors.

Results. It has been shown that menstrual irregularities are combined with other somatic, mental and endocrine pathologies in the vast
majority of patients. Only 9.6% of the patients examined had no concomitant pathologies. More than half of girls have a combination of more
than three comorbidities. The first three ranks are occupied by endocrine, mental and digestive system disorders. More than a third of pa-
tients with endocrine disorders had deviations in terms of body weight — overweight and obesity, which is much more often accompanied by
changes in carbohydrate and lipid metabolism. In patients with mental disorders astheno-neurotic syndrome and vegetative-vascular dystonia
syndrome prevailed. Functional disorders of the biliary tract were mainly recorded among the disorders of the digestive system, about 18% of girls
suffered from gastritis, cholecystitis. The presence of comorbid pathology reduced the effectiveness of non-hormonal therapy by 1.5 times
and increased the number of relapses by 3.5-4 times. The effectiveness of non-hormonal therapy was 81.8% on the absence of concomitant
pathology; relapses were recorded only in 16.7%.

Conclusions. Comorbid pathologies in patients with PAUB aggravate the severity of the girl’s condition, reduces adaptive capabilities,
adversely affects the effectiveness of non-hormonal therapy, contributes to the recurrence of the disease and is a risk factor for the develop-
ment of serious metabolic, endocrine and cardiovascular diseases in the future. The category of patients with concomitant pathology requires
a special examination algorithm and the appointment of an adequate therapeutic intervention, taking into account all the identified nosological
forms and drug compatibility.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: comorbid pathology, abnormal uterine bleeding, adolescent girls.

MutaHHa KOMOpPOGigHOT NaTonoril y AuTaYin rinekonorir

B.O. AunnHHik', H.B. barauybka', O.0. AuHHik2, O.I. BepxowaHoBa', I.O. laBeHko!
1Y «[HCTUTYT OXOPOHW 3A0POB’A AiTelt Ta nianitkie HAMH Ykpainn», Xapkis

2XapKiBCbKM HaLliOHaNbHUI MeanyHnii yHiBepcuTeT MO3 YkpaiHu

Cepep HanbinbLu akTyanbHX Npo6aem cy4acHOi OXOPOHM 3A0POB'S BUAINSETECS NpobnemMa AiarHOCTVIKK, TepaneBTUYHOI TaKTUKW | MEANYHOMO
NPOrHo3y Npy KomMopO6iaHin, noniMopbiaHii natonori.

MeTa — BVBYEHHS 4aCTOTW | xapakTepy KOMOPOIAHNX CTaHIB Yy XBOPKX 3 aHOMaNbHUMY MaTkoBUMYM KpPOBOTEHamMu nybepTaTHoro nepioay
(AMK ).

MaTtepianu Ta metoam. i Harnaaom nepedysano 342 aiBunHkKA Y Bilj 11—17 pokie 3 AMK [, Yci naujeHTkm 6ynv omaHyTi MynsTUAUCUM-
nAiHapHOIO KOMaHAOIo Nikapis.

Pesynbratu. okasaHo, wo y abCoMoTHOI OiNbWOCTI XBOPUX MOPYLIEHHT MEHCTRYAbHOMO LMKIY NOEAHYIOTECA 3 IHLWOK COMAaTUYHOIO,
MCUXIYHOIO Ta eHAOKPUHHO natonorieto. Tinbkn y 9,6% naujeHTok BiACYTHI Oyab-ski ekcTpareHiTanbHi 3axBOPOBaHHSA. BinblL HiX Y NONOBUHM
[iB4aT € NoeAHaHHs OiNblIE TPbOX CYMYTHIX 3aXBOPIOBAHb. [1epLui TpW paHroBi MiCUA 3aiiMatoTb EHAOKPVIHHI, NCUXIYHI MOPYLIEHHS Ta po3naau
3 OOKy TpaBHoI cuctemu. Cepen eHAOKPVIHHIX NOPYLIEHb BinbLL HiXX Y TOETUHN BIA3HAYANMCS BIOXMNEHHA 3 OOKY MacK Tina — HaamipHa maca
Tina Ta OXMPIHHS, ke 3Ha4YHO YacTille CYNPOBOAXYETLCSA 3MiHAMK BYreBOAHOMO Ta NiniaHoro o6MmiHie. Cepef NCuxivyHvx po3nanis nepesaxa-
NN aCTEHO-HEBPOTUYHUIA CUHAPOM Ta CUHAPOM BEreTO-CyAMHHOI AMCTOHI. Cepea NopyLEeHb TPaBHOI CUCTEMU B OCHOBHOMY PEECTPYBANNCS
yHKUIOHaNbHI po3naan BiniapHOro TpakTy, 6n13dbko 18% aiByar CTpaxaanv Ha racTpuTy, XONeumcTnT. HaasHICTe KOMOPOIAHOI natonorii
y 1,5 pasa 3HmxyBana epekTuBHICTb HeropMoHansHoi Tepanii Ta 'y 3,5—4 pasa 36inbluyBana KinbkicTb peunaysie. 3a BiACYTHOCTI CynyTHBOI
natonorii eekT1BHICTb HEropMOoHaTbHOI Tepanii ctaHosuna 81,8%, peunansn peectpyBanmca nnwe B 16,7%.

BucHoBKkU. HasaBHICTb KOMOPOIAHOI natonorii y nauieHTok 3 AMK [l nocunioe TEXKICTb CTaHy AiBYMHKM, 3HUXYE adanTauiiii MOXIMBOCTI,
HECNPUSTIMBO BMNIMBAE Ha e(EeKTVBHICTb HEFOPMOHANBHOI Tepanii, Cnpuae peunanBy 3axBOPIOBAHHA Ta € hakTopOM PU3MKY PO3BUTKY B Maii-
OYTHBOMY CEPNO3HVIX 0OMIHHO-EHOOKPUHHMX, CEPLEBO-CYANHHINX 3aXBOPIOBaHb. Kateropis XBopyix i3 CynyTHbOIO NaTonorieio noTpedye 0cob-
JIMBOrO anropmuTMy OOCTEXEHHS Ta NPU3HAYEHHS aleKBATHOIO TEPANEBTUYHOIO BTPYYAHHS 3 yDaxyBaHHAM YCiX BUSIBNEHUX HO30MOTHHKX GOPM
Ta NoefiHaHHA npenaparis.

JloCnioXXeHHst BUKOHaAHO BIAMNOBIAHO A0 NPUHUMNIB [ebCIHCLKOI Aeknapadii. [poToKoN OOCNIIKEHHSA YXBANEHO JTOKaNbHM ETUYHUM KOMITE-
TOM YCix 3a3Ha4eHVx y pobOoTi yCTaHOB. Ha NpoBeAeHHs AOCNIAXEHD OTPVUMAHO IHOOPMOBAaHY 3rofy NauieHTIB.

ABTOPW 3a8BNSHOTb NPO BIACYTHICTb KOHMANIKTY iHTEPECIB.

Knouogi cnoea: komopbigHa natonoris, aHomasnbHi MaTKOBI KDOBOTEY, AiBdata-nianitki.
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Introduction

uberty is the transition from child-
Phood to adulthood. During this period,
the body reaches puberty and the re-
productive system is formed completely. Fertility
largely depends on the harmonious functioning of
the neuroendocrine system. Any violations may
result in disruption and formation of endocrine-
dependent gynecological pathologies. It is believed
that the menstrual cycle is a biological marker
of the general health of an adolescent, and its dis-
orders may indicate a decrease in reproductive po-
tential [2,9,22]. Abnormal uterine bleeding during
puberty (PAUB) is a menstrual function disorder.
Reproductive potential disorders among girls are
of special importance, since they have a signifi-
cant impact on the formation of chronic diseases
in adulthood. Recently, the attention of scientists
has been increasingly drawn to issues of comorbid-
ity, i.e. additional distinct clinical findings parallel
with the current disease. According to the literature
data, about 10% of people aged under 19 already
have various comorbid conditions. With age, the
possibility of developing comorbid pathologies in-
creases [5,6,11]. Comorbidity is widespread among
patients admitted to multidisciplinary hospitals
[16,17,19]. Prevention and treatment of chronic
diseases are designated by the World Health Orga-
nization as a priority project of the second decade
of the XXI century, aimed at improving the quality
of life of the world’s population [4,13,16].

Due to the fact that adolescent girls suffering
from menstrual disorders seek medical help from
pediatric and adolescent gynecologists, they should
be focused on obtaining skills that enable them to
suspect and refer the patients to relevant special-
ists to identify various concomitant disorders and
carry out joint treatment. The task of multidisci-
plinary clinics is to provide consultations with doc-
tors of related specialties in order to form a general
diagnostic and treatment concept.

Purpose of the study — to study the frequency
and nature of comorbid conditions in patients with
PAUB.

Materials and methods of the study

The study included 342 girls aged 12—17 suffer-
ing from PAUB, who were treated in the clinic of
the ST «Institute for Health Protection of Children
and Adolescents of the NAMS of Ukraine». All pa-
tients underwent anthropometric measurements
to determine height, body weight, and calculate

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

body mass index (BMI). Blood lipid spectrum
indices — total cholesterol (TC), triglycerides (TG),
high density lipoprotein (HDL) cholesterol — were
determined photometrically on a general-purpose
photometer using Cormay Multi kits. Carbohy-
drate metabolism status was analyzed based on the
glycemic level (fasting), immunoreactivity insu-
lin concentration (IRI) in the venous blood using
the enzyme-linked immunosorbent assay method.
To calculate insulin resistance (IR), a mathemat-
ical hemostasis model (Homeostasis Model As-
sessment — HOMA) was used, and the HOMA —
IR index was determined. Ultrasound investiga-
tion of the pelvic organs was carried out on the
Lodgic-100 apparatus using a sectoral sensor with
afrequency of 3.5 MHz. All patients were examined
by a multidisciplinary team of doctors. All material
obtained was processed statistically using the de-
scriptive variation statistics methods. Differences
were considered statistically significant at p<0.05
(95% confidence level). The study is approved
by the Committee of Bioethics and Deontology
at the ST «Institute for Health Protection of Chil-
dren and Adolescents of the NAMS of Ukraines.
The informed consent of the patient was obtained
for conducting the studies.

Results and discussion of the study

Considering that «comorbidity» is currently
defined as a combination of two / or more chronic
diseases in one patient, inter-related pathogenically
or coinciding in time, we analyzed the comorbidity
in the patients examined. The data demonstrating a
high comorbidity of endocrinological, mental, gas-
trointestinal tract disorders in patients with PAUB
are obtained. Only 33 (9.6%) patients that were ex-
amined had no concomitant pathologies (Fig. 1).

Overweight and obesity were recorded in al-
most a third of patients (90 (26.3%) girls). Vari-
ous abnormalities in the thyroid gland functioning
were detected in 215 (62.8%) girls (Fig. 2). Mental
health disorders (borderline mental disorders) were
observed in 280 (81.7%) adolescents. Moreover, it
should be noted that 75 (22%) girls had a combina-
tion of both endocrinological and mental disorders.

According to present knowledge, it has been
proven that overweight and obesity are often asso-
ciated not only with reproductive health disorders,
but also with the formation of oncological diseases
[7,10,14]. We analyzed the ultrasound data of the
pelvic organs in our patients and found that endo-
metrial hyperplasia was recorded in 52 (57.7%) pa-
tients with overweight and obese, and 19 (36.7%)
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Fig. 5. Incidence of carbohydrate metabolism disorders in patients with
pubertal abnormal uterine bleeding and obesity

cases were against the background of hyperestro-
genemia, which may serve as a risk factor for the
oncopathology in the future. Overweight and/or
obese patients are characterized by various dyslipi-
demias (DLP), which are predictors of a number
of cardiovascular diseases (hypertension, athero-
sclerosis, etc.). In 76 (84.2%) patients with PAUB
and obesity examined, various abnormalities in the
blood lipid profile were recorded, which is much
more frequent than in patients with the norma-
tive BMI parameters (119 (60.2%) from 197 girls;
p<0.0001, Fig. 3).

16 (17.7%) adolescents demonstrated changes
characteristic of II-a, and b types of dyslipidemia,
10 (11.1%) — of IV type, 8 (8.9%) had isolated
hypertriglyceridemia and 45 (50%) had isolated
a-hypocholesterolemia (Fig. 4).

In overweight and obese patients, carbohydrate
metabolism is also impaired, which serious disor-
ders may lead to the formation of type II diabetes
mellitus, insulin resistance, metabolic syndrome,
sclerocystic ovary syndrome (Fig. 5).

Asaresult of the standard glucose tolerance test,
60 (66.7%) girls with PAUB and obesity showed
deviations from the sugar curves, which incidence
is statistically more frequent than in patients with
PAUB and normal body weight (107 (54.5%) from
197 girls; p<0.001). In general, a flat sugar curve
was observed in 72 (80%) girls, and impaired fast-
ing glucose in 18 (20%). An increased HOMA
index was determined in 48 (53.3%) patients,
corresponding to the 90th percentile and above in
52 (72.2%) girls. These indicators are also statisti-
cally significantly higher than those of the patients
with normative BMI (82 (41.7%) girls; p<0.001).

Confirmation of anemia as an underlying
disease contributing to the unfavorable course of
the underlying medical condition revealed that it
was significantly more frequent in girls with PAUB
and obesity than in girls with normal body weight
(47 (52.2%) girls vs. 80 (40.6%); p<0.01). At pre-
sent, iron deficiency states with obesity are con-
sidered as comorbidity by a number of authors
and a special «iron deficiency phenotype» of obesi-
ty is proposed [21].

Changes in the thyroid gland function are
often combined and associated with menstrual
cycle disorders [8,12]. Over the years, the issue
of cause-and-effect relationships in the combina-
tion of these disorders have been discussed in the
literature. Healthy development of the reproduc-
tive system and menstrual function is impossible
if the thyroid gland does function normally.
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To maintain a sufficiently high activity of the go-
nads, an appropriate level of metabolism is required,
which can only be achieved with a certain concen-
tration of thyroid hormones in the body. In thyroid
gland disorders, the hypothalamic-pituitary-go-
nadal system interrelationship is disrupted. Both
hyper- and hypothyroidism cause changes in the
production of sex steroid binding globulin (SHBG),
LH and sex steroids specifically. In hypothyroidism,
secretion of prolactin and estradiol may be stimu-
lated. Changes in SHBG levels disrupt estrogen me-
tabolism, the process of converting androgens into
estrogens [1,3,15]. Peripheral estrogen metabolism
disorders lead to changes in the secretion of gonado-
tropins and anovulation [20].

A decrease in the specific weight of menstrual
function disorders in women with thyroid diseas-
es is notedin the publications of the beginning of
the 21st century (21.5-23.4% against 50-60% at
the end of the last century). Most likely, this is due
to the fact that currently disorders of the function-
ing of the thyroid gland are diagnosed much earli-
er, when the clinical picture is still erased, has few
symptoms and is not accompanied by menstrual
function disorders [21].

Among the patients examined, more than half
(62.8% — 215 girls) had a combination of menstru-
al dysfunction and various thyropathies. Diffuse
non-toxic goiter (DNTG) of varying severity was
predominant.

When assessing the level of mental health in pa-
tients with PAUB, data obtained indicated a high
comorbidity of mental disorders. The absolute ma-
jority of patients (81.7% — 279 girls), had mental
disorders of the borderline spectrum. Moreover,
the dominant symptoms in their structure were
the neurotic register (26.9% — 75 girls) and vege-
tative dystonia (41.6% — 116 girls) symptoms,
i.e., the patients with PAUB develop a clearly ex-
pressed vegetative dystonia syndrome. The func-
tional state of the digestive system is regulated by
a complex system of nervous and humoral mecha-
nisms, including neurotransmitters and regulatory
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peptides. An imbalance in the interactions between
these systems may lead to the formation of gastro-
intestinal tract pathologies. These changes formed
in the gastrointestinal tract support impaired
estrogen metabolism in patients with PAUB.

Gastrointestinal tract changes were detected
in 313 (91.5%) patients with PAUB. These main-
ly manifested in functional biliary tract disorders
(80.8% — 253 girls). About 18% (56 girls) suffered
from gastritis, cholecystitis or pancreatitis. A co-
morbid pathology reduces the effectiveness of the
non-hormonal PAUB therapy, the most physiologi-
cal at this age, increases the number of disease re-
currences (Fig. 6, 7).

Thus, effectivaeness of non-hormonal therapy
is 81.8% (27 cases) in the absence of concomitant
pathologies. If PAUB is combined with endocrine
pathologies only, the effectiveness decreases to
204 (72.7%) cases (p<0.01), up to 124 (57.7%)
cases (p<0.0001) with non-psychotic mental dis-
orders, up to 209 (67%) cases (p<0.0001) with gas-
trointestinal disorders. In the presence of more than
3 comorbidities, the effectiveness of non-hormonal
treatment was only 54.5% (101 cases), (p<0.0001).
A similar situation is observed in relation to the
number of disease recurrences.

Their number increases significantly with com-
bined pathologies. If in girls without concomitant pa-
thologies, recurrence rate was 16.7% (6 cases), it in-
creased to 71.4% (200 cases), (p<0.0001) combined
with various other disorders. A comprehensive, time-
ly and adequate treatment of functional disorders of
various organs and systems in children is an impor-
tant factor for the prevention of the development of
more serious future pathological conditions, which
support and aggravate the course of PAUB.

Conclusions

Comorbid pathologies in patients with PAUB
aggravate the severity of the girls’ condition, re-
duces adaptive capabilities, adversely affects the
recovery of reproductive potential and is a risk fac-
tor for the development of serious metabolic, en-
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docrine and cardiovascular diseases in the future.
Considering the fact that specialty physicians, in-
cluding gynecologists, rarely pay attention to the
concomitant diseases, this category of patients
requires a special examination algorithm and ade-
quate therapeutic intervention, taking into ac-
count all the nosological forms identified and drug
compatibility. The state of the reproductive poten-
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Purpose — to analyze the literature data on possible variants of the course of pediatric multisystem inflammatory syndrome (PIMS-TS) in children; to
describe our own experience in the diagnosis and treatment of some cases of PIMS-TS in children of different age groups; to present possible variants
of clinical manifestations of the above disease; to draw attention to the need for early diagnosis and team care and treatment of such children.

This novel clinical syndrome later identified as PIMS-TS temporally associated with SARS-CoV-2. In contrast with KD, PIMS-TS appears to
occur in children at an older age with a predominance of gastrointestinal symptoms, hemodynamic instability, and myocardial dysfunction.
However, the exact pathomechanism remains to be understood. Nevertheless, the post-viral immunological reaction is postulated to be the
underlying mechanistic underpinnings.

The paper describes the clinical course of the disease in a 5-year-old boy who complained of abdominal pain and hyperthermia,
and the disease was masked by surgical pathology. The phenomena of intoxication syndrome, polyserositis, skin manifestations in the
form of a polymorphic rash, hyperemia of the conjunctiva, swelling of the feet and hands increased in dynamics. The course of the disease
ina 10-year-old girl who had symptoms of a viral infection is also described. However, upon going to the hospital, both children were diagnosed
with a serious condition, they were hospitalized and given appropriate treatment.

Therefore, the multifaceted nature of the PIMS-TS’ course underlines the need for early recognition and multispecialty care and management.
The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained
for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: PIMS-TS, COVID-19, SARS-CoV-2-19, MIS-C, children.

Monimop@i3m kiHiYHUX NPOSBIB, AOCBIA AiarHOCTUKM Ta NIKyBaHHS
MYJILTUCUCTEMHOIO 3anasibHoro CUHAPOMY, acouiinoBaHoro i3 COVID-19, y pgiten
J1.B. Muna, I.B. Ogap4yk, 10.M. Jincuus, B.l. Pyga, K.10. KpenboB

BiHHMLBKMI HAUJOHANBHWI MeAVYHNI YHIBEpCUTET iMeHi M.I. Tporosa, YkpaiHa

MeTa — npoaHanizysatv niteparypHi AaHi npo MOXMBI BapiaHT nepebiry MynsTMCMCTEMHOIO 3ananbHOro CMHOPOMY B AiTEN; ONMcaTy BNac-
HUI 0OCBIA AJarHOCTUKM | IKyBaHHA AEAKMUX BUNAOKIB MYSIBTUCUCTEMHOMO 3anasibHOro CUHAPOMY B ITEN PI3HNX BIKOBIX IOYM; HABECTU MOX/IVBI
BapiaHTV KNiHIYHNX NPOABIB BMLLE3Aa3HAYEHOr0 3aXBOPIOBAHHS; 3BEPHYTW yBary Ha HEOOXIOHICTb PAHHBLOI AiarHOCTUKM Ta KOMaHAHOrO A0MSay
i NiKyBaHHS Taknx aiTen.

Binomo, Wo MyNnsTUCUCTEMHUI 3anabHWA CUHAPOM Y AiTeN Mae BiAHOCHO Nerkuin nepedir, Ha BiaMiHy Bif, Aopocnnx. OaHak HewoaasHi aaHi no-
Kasanu, WO B NiArpynv Airen po3BMHyNacs CMCTeMHa 3anabHa BianoBiab, 9ka Haraaye atmnoBy/TMNoBy XBOPOOy Kasacaki i CUHAPOM TOKCUYHOO
LWOKY. [i3HiLLE Lier HOBUI KITIHIYHMI CUHAPOM iAeHTUdIKYBaNN SK NefiaTpU4HIUI 3anabHNA MyNsTUCUCTEMHNIA CUHAPOM, TUMYaCOBO MOB'A3aHN
i3 SARS-CoV-2. OgHak 3anansHUi MynsTUCUCTEMHMIN CUHAPOM YaCTille PO3BMBAETLCS B AITEN CTAPLLIOrO BiKY 3 NEPEBAXKHNM YPKEHHAM LLITYH-
KOBO-KMLLKOBOMO TPAKTY, HECTabINbHICTIO reMoanHamikm Ta AncdyHkLieo Miokapaa. BoaHo4yac To4HWIN natoMexaHiam nommbneHo A0CiaAXYETb-
c4. B1MaHayeHo, Lo NOCTBIPYCHA IMYHONOrYHA peakLuis € OCHOBHUM TOUMEPHUM BakTopoM PDO3BUTKY MY/IBTUCUCTEMHOIO 3ananbHOr0 CUHAPOMY.
OnucaHo KniHiYH1A Nepebir XBopobu y Xnon4rka BiKOM 5 POKIB, AKMIA CKapXXMBCS Ha Binb Yy XMBOTI Ta rinepTepMilo, a 3axBOPIOBAHHSA Macky-
BaU10CH Mif, XipypriyHoo Naronorieto. Y auHamill HapoCan ABMLLA IHTOKCUKAUIMHOIO CYHOPOMY, MOAICEePO3NT, LWKIPHI NPOABL Y BUMSAI NOsi-
MOPOHOro BUCUMNY, rinepemii KOoH'IoKT1B, HaBPsIKy CTOM i KMCTen. Takox onvucaHo nepebir 3axsoptoBaHHs B AiB41HKM Bikom 10 pokis, aka Mana
nposBw BipycHOI iHdekuji. OaHak Ha MOMEHT 3BEPHEHHSA A0 NikapHi B 060X AiTel BCTAHOBNEHO TAXKMI CTaH, iX rocniTanisoBaHo Ta NpOBEAEHO
BiANOBIOAHE NiKyBaHHS.

OTxe, pidHOBIYHNIA xapakTep nepebiry MynsTMCUCTEMHOMO 3anafibHOro CUHAPOMY B AiTEN NIAKPECIOE HEOOXIAHICTL MOr0 PaHHBLO! AiarHOCTU-
kv, 6aratonpodinbHOI AONOMOM Ta HAMLLBMAWOrO NiKyBaHHS.

JlocnioxeHHs BMKOHaHO BiANOBIAHO A0 NPUHLMNIB [eNbCiHCbKOI Aeknapalli. Ha nposeaeHHa A0CNiAKEeHb OTPUMAaHO iHhOPMOBaHy 3rofly 6aTsb-
KiB OiTen.

ABTOPW 3a8BASOTb MNPO BIACYTHICTb KOHPIIKTY IHTEPECIB.

Kmouosi cnosa: PIMS-TS, COVID-19, SARS-CoV-2-19, MIS-C, ajtu

Introduction

he 2019 coronavirus disease pandemic
(COVID-19), which was reported
assevere infection of the acute respiratory
syndrome caused by coronavirus 2 (SARS-CoV-2),
has spread rapidly around the world. Data from the
World Health Organization (WHO) as of early
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February 2021 showed that COVID-19 affected
more than a hundred million people and caused
two million deaths [17,30].

It is reported that SARS-CoV-2 infection
symptoms in children’s group is mild compared
to adults [17,26]. However, recent data have shown
that groups of children may develop a significant
complications as systemic inflammatory reaction,
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which resembles atypical / typical Kawasaki
disease (KD) and toxic shock syndrome [28].
This new clinical syndrome was later recognized
as pediatric inflammatory multisystem synd-
rome, which is associated with SARS-CoV-2
(PIMS-TS). Following the advent of PIMS-TS,
the WHO, the American Centers for Disease
Control and Prevention (CDC) and the European
Center for Disease Prevention and Control
(ECDPC) have defined this syndrome [6,17,29,23].
Since the release of various identified cases
from these organizations, a number of scientific
publications from different regions of the world
have been published, studying the mechanisms
of their development, reporting on clinical cases
and treatment outcomes using PIMS-TS.

Epidemiology

In April 2020, the UK National Health
Service raised the alarm for children with major
hypersensitivity syndrome, some of whom
had laboratory-confirmed COVID-19. Since
then, other countries have begun to report the
same clinical syndrome (France, USA, Italy,
Spain and India) [3,15,17,22,24,27]. It was noted
that compared to Kawasaki disease (KD), there
are consistent epidemiological characteristics
of PIMS-TS (MIS-C). Multisystem inflammatory
syndrome is reported to occur in children of all
racial and ethnic groups, unlike KD, which mainly
affects the East Asian group of children. Based
on the age group, MIS-C mainly affects children
of older age groups in comparison with the typical
KD (average age group is about 9—15 years versus
2-5 years, respectively) [9,17,28].

Following guidance from the NHS England and
the British Society for Pediatric Intensive Care on
unexplained cases of multisystem inflammatory
syndrome in the UK, on 1 May 2020 the Royal
College of Pediatrics and Child Health (RCPCH)
published guidelines and definitions for this
syndrome and independence from SARS-CoV-2
[17,23]. Since then, the WHO and the CDC have
also developed a definition of this relatively new
disease. Diagnostic criteria for this syndrome are
presented in table.

Presumptuous PIMS-TS mechanism. Although
PIMS-TS may indeed be associated with SARS-
CoV-2 infection, the pathophysiology of PIMS-
TS remains unclear. However, some evidence and
reports suggest several mechanisms of this new
clinical nosology. The first possible hypothesis is
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that PIMS-TS is an immunologically mediated or
post-infectious process caused by non-neutralizing
IgG antibodies due to enhanced antibody synthesis
(antibody-dependent enhancement — ADE) [5,17,
25,27].

Cases of PIMS-TS have been reported since the
peak of SARS-CoV-2 infection in some countries.
It was found that most patients were more likely
to test positive for SARS-CoV-2 antibodies
than for nasopharyngeal PRL, which increases
the likelihood of engaging acquired immunity
in the development of this syndrome [17,25,28].
This evidence is confirmed by the conclusion of
a multicenter study among 78 children who had
signs of PIMS-TS, with which sick children were
admitted to the Pediatric Intensive Care Unit
(PICU) in the UK [9,17]. This study showed that
96% of patients had antibodies to SARS-CoV-2,
but negative for PCR. This result confirms
the evidence that PIMS-TS may not be
an acute COVID-19 infection, but most likely
a post-immunological reaction [9,17]. However,
according to a number of authors, this theory
of ADE is still unclear, as there was no information
on the deterioration of patients’ condition
with COVID-19 who received convalescent plasma
[17,25].

The second proposed PIMS-TS hypothesis
is a cytokine storm, which is caused by the ability
of the coronavirus to block responses to type I
and III interferon in patients with a previously
high viral load or in patients who failed to replicate
the virus, leading to excessive cytokine activation
[17,25].

Fever. Persistent fever is one of the criteria
for determining the case of PIMS-TS. The duration
of fever for PIMS-TS is more than 24 hours [6,17]
or 3 days [17,29], in contrast to KD, which is
>5 days [10,17]. Fever is one of the clinical signs
of inflammation along with other inflammatory
signs such as rash or conjunctivitis. Almost
all patients with PIMS-TS had a history
of fever that occurred 4—8 days before treatment
[9,13,15,17,19,20,27,28]. Temperatures ranging
from 38 to 40°C and torpid to antipyretics,
in seven children with PIMS-TS reported by
M. Pouletty et al, the temperature reached
over 40°C [17,20,26,]. However, it is difficult
to distinguish between PIMS-TS and KD solely
on the basis of fever characteristics, as both have
the same clinical features. The onset of fever
is extremely important because it helps to identify
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Table

Identification of cases of pediatric inflammatory multisystem syndrome from the Royal College
of Pediatrics and Child Health, WHO and Centers for Disease Control and Prevention

Royal College of Pediatrics
and Child Health (UK) [6]

World Health
Organization [4]

Centers for Disease Control
and Prevention (USA) [5]

e A child with persistent fever,
inflammation (neutrophilia, increased
CRP, and lymphopenia) and evidence
of single or multiple organ dysfunction
(shock, cardiac, respiratory, renal,
gastrointestinal, or neurological
pathology) with additional symptoms.
This may include children who meet
the full or partial criteria for KD*

e Children and adolescents 0—19 years old
with fever >3 days and two of the following:
a) Rash or bilateral purulent conjunctivitis
or signs of mucocutaneous inflammation
(hands or feet, mouth cavity).

D) Hypotension or shock.

¢) Features of myocardial dysfunction,
development of pericarditis, valvulitis or
coronary abnormalities (including ECHO
data or elevated troponin / NT-proBNP).
d) Bvidence of coagulopathy (using PT, PTT,
increasing the level of D-dimer).

e) Acute gastrointestinal problems
(diarrhea, vomiting or abdominal pain)

e A person under the age

of 21 years old with fever**,
laboratory data of inflammation***
and clinically severe diseases
requiring hospitalization,

with multisystem (>2) lesions

of organs, heart, kidneys,
respiratory system, gastrointestinal
tract, dermatological,
hematological and neurological
disorders)

e Exclusion of any other microbial
cause, including bacterial sepsis,
staphylococcal or streptococcal
shock syndromes, myocarditis-related
infections such as enterovirus (waiting
for the results of these studies should
not delay with a specialist)

e increased markers of inflammation, such
as ESR, C-reactive protein or procalcitonin

e lack of alternative plausible
diagnoses

e PCR testing for SARS-CoV-2 can be
positive or negative

e NO other obvious microbial cause of
inflammation, including bacterial sepsis,
staphylococcal or streptococcal shock
syndrome

e positive for current or recent
SARS-CoV-2 infection by RT-PCR,
serological or antigenic test; or
exposure to COVID-19 for 4 weeks
before symptoms appear

e cvidence of COVID-19 (RT-PCR, antigen
test or positive serological evaluation),

or probable contact with patients with
COVID-19

Additional comments: Some individuals may meet the full or partial criteria for KD, but this should be considered if they meet
the definition criteria for MIS-C. Consider MIS-C in any infant death with evidence of SARS-CoV-2 infection

Notes: * — Criteria for KD include persistent fever and 4 of the 5 main clinical signs: erythema and cracked lips, strawberry tongue and / or erythema
of the oral and pharyngeal mucosa; bilateral bulbar injection of the conjunctiva without exudate; rash (maculopapular, diffuse erythroderma); erythema
and swelling of the wrists and feet and / or periungual desquamation; lymphadenopathy; ** — Fever >38.0°C for >24 hours or report of fever lasting >24 hours;
*** — |aboratory data, including but not limited to: elevated C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), fibrinogen, procalcitonin,
D-dimer, ferritin, lactic acid dehydrogenase or interleukin-6 (IL-6); elevated levels of neutrophils; lymphocytopenia; and low albumin levels

the course of the disease and follow-up after
treatment.

In KD, intravenous immunoglobulin (IVIG)
administration within 10 days of fever effectively
reduces the risk of coronary artery aneurysm
[10,17]. Most often, fever in PIMS-TS decreased
after the onset of IVIG (at a dose of 2 g/kg)
[8,17,20]. However, patients with IVIG-resistant
fever, defined as a duration of fever of at least
36 hours but less than 7 days, should be given
a second infusion of immunoglobulin [17,20,26].

Moreover, unexplained fever, signs of
inflammation, and laboratory findings in children
with a personal or family history of COVID-19,
especially in an area with a high incidence of
SARS-CoV-2, should be considered as suspected
PIMS-TS. If laboratory tests (general blood
test and biochemical parameters of blood,
CRP, ferritin, albumin) showed the presence
of hyperinflammation, additional tests should
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be ordered to detect myocarditis (troponin,
procalcitonin  and ECHO-cardiography) or
cytokine storm syndrome (lactasate dehydrogen,
PTT, INR) [4,17].

Hemodynamic instability. Most children had
a shock syndrome that did not respond to
volumetric resuscitation, which ultimately required
the support of vasopressors. A study of a number of
cases in the UK by S. Riphagen et al. found that
for 10 days in April 2020, eight children who were
previously in satisfactory condition and tested
negative for SARS-CoV-2 had hyperinflammatory
syndrome with multiorgan damage, similar to
Kawasaki disease shock syndrome (KDSS), which
eventually evolved into vasoplegic shock [17,24].

Hemodynamic instability has previously been
reported in adults with SARS-CoV-2 sepsis. All of
them met the clinical criteria for shock and were
positive for PCR from SARS-CoV-2 nasal smear
and with predominant lung, kidney, liver and
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heart damage, as well as coagulation disorders.
Meanwhile, children with PIMS-TS had no
noticeable pulmonary or renal symptoms, and none
of the laboratory markers were elevated except for
D-dimer levels. Thus, according to the authors,
there is a significant differentiation between adults
with viral sepsis and children with PIMS-TS [9,17].

Mucosal skin manifestations. Both PIMS-
TS and KD have similarities in mucocutaneous
inflammation [17,23,27]. Maculopapular rash,
conjunctivitis, and cheilitis are the most common
clinical mucosal skin symptoms found in children
with PIMS-TS. However, there were no further
detailed descriptions of mucosal and skin lesions,
including the appearance or predisposition to
localization of the rash in PIMS-TS compared with
KD. It should be noted that the presence of skin
lesions and other symptoms, including abdominal
pain, increases the likelihood of PIMS-TS [3,16,17].

Gastrointestinal symptoms. Patients with
PIMS-TS often have gastrointestinal symptoms,
unlike KD. More than 50% of patients with
PIMS-TS, in addition to fever, experienced
abdominal pain, nausea, vomiting or diarrhea.
A detailed description of abdominal pain has not
yet been described, although the degree of pain
is probably severe. Message from J. Toubiana et
al. [26] shows that 21 patients with multisystem
inflammatory syndrome similar to Kawasaki
had gastrointestinal ~symptoms that arose
at the beginning of the disease from acute
abdominal pain, and 95% had vomiting and
diarrhea. In addition, four patients showed effusion
in the peritoneum, two of them underwent surgery
for acute abdomen. Moreover, among patients who
had diarrhea, it was not bloody [17,26].

M. Cabrero—Hernandez et al. (2020) in one
Spanish hospital described five children who
went to the emergency department (ED) with
complaints of abdominal pain and vomiting for
2-5 days. Three of them localized pain in the right
iliac region. They later developed hemodynamic
instability and were transferred to intensive care
unit (ICU) on suspicion of abdominal sepsis.
All patients underwent ultrasound / computed
tomography (CT) and inflammation of the intestine
without any disease requiring surgical treatment.
Microbiological confirmation of bacterial infection
from the collected cultures was not obtained.
On admission, PCR testing for SARS-CoV-2
by nasal swab was negative in 4 of 5 patients.
Meanwhile, despite the negative PCR results, all
patients were treated empirically as SARS-CoV-2
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and discharged 2-13 days after hospitalization.
Prior to discharge, patients tested positive for
IgG SARS-CoV-2 and PCR SARS-CoV-2 [3,17].
Thus, these findings prove the postimmune
response as a trigger for hyperinflammatory
syndrome with gastrointestinal symptoms as one
of the most common major complaints [2,3,5,13,
15,17,18,20,21,24,26,28].

Cardiac damage in COVID-19 and PIMS-TS
can be explained by genetic predisposition,
myocardial damage caused by a cytokine storm,
and direct viral invasion of SARS-CoV-2
into cardiac myocytes [15,17,18]. It is believed
that the post-viral immunological reaction is also
the cause of myocardial dysfunction. Apparently,
after the introduction of IVIG there is a significant
restoration of myocardial function and a decrease
in inflammatory biomarkers.

A number of critically ill children with PIMS-
TS were diagnosed with acute myocarditis
in medical institutions in Paris (France), which was
less severe than normal myocarditis. They also had
intense systemic inflammation, in contrast to acute
myocarditis due to KDSS, manifested by elevated
platelet and neutrophil counts and CRP levels.
However, the main mechanism remains unclear,
as none of them underwent a biopsy [13,17].
Elevated levels of troponin and sodium B-type
uretic peptide are common in patients with heart
disease, and most have elevated levels of C-reactive
protein, ferritin, lactate dehydrogenase, and
D-dimer. Patients with PIMS-TS tend to be older,
with more significant inflammation and myocardial
damage than patients with KD.

To date, there is only one study that reports
MRI results in patients with PIMS-TS. The result
showed diffuse myocardial edema, without signs
of fibrosis or focal necrosis [2,17]. This finding also
confirmed the hypothesis of a postviral immune
response as a potential mechanism of KD-like
development of PIMS-TS due to the presence
of macrophages and neutrophil infiltration in the
myocardial interstitium, in contrast to myocardial
cell degeneration in viral myocarditis [2,14,17].

In addition to myocardial dysfunction, children
with PIMS-TS are also at risk for developing
coronary artery aneurysms [ 1,2,13,17,20,21,27,28].
However, the study by Whittaker et al. (2020)
showed that among 58 children with PIMS-TS
in the UK, no association was found between levels
of markers of inflammation and the development
of coronary artery aneurysms. This finding
suggests that the severity of inflammation does
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not always cause changes in the coronary artery.
Moreover, it emphasizes the importance of routine
ECHO-cardiographic tests to detect any coronary
aneurysm in the entire spectrum of PIMS-TS
[17,28]. Among children with coronary artery
pathology without objective dilation, «<ECHO-
bright> imaging on ECHO-cardiography was
observed, which can be explained by the presence
of inflammation of the endothelium of the coronary
arteries [17,21,24,26]. Therefore, close monitoring
of these parameters is required in patients
with PIMS-TS.

Another single-center study by T. Ramcharan
et al. (2020) among 15 children with PIMS-TS
in the main pediatric hospital in the UK found
13 patients (87%) who had arrhythmiometric
regurgitation of the wvalve (10 patients
with mitral regurgitation) during hospitalization,
with improvement after 1-2 days, indicating
presence of transient valvulitis [17,21].

For the age group, patients with PIMS-TS,
in general, are older than patients with KD — from
8 to 15 years; whereas KD affects infants or children
under 5 years of age. Inflammation data and PIMS-
TS symptoms in most cases match KD symptoms.
However, gastrointestinal manifestations such as
abdominal pain, nausea, vomiting, and diarrhea
are more common in PIMS-TS. Myocardial
dysfunction and shock occur more often in PIMS-
TS compared with classic KD. Both have almost
the same laboratory findings deviations; the levels
of D-dimer protein and ferritin in PIMS-TS are
generally higher than in KD [17,21].

Taking to consideration the abundance
of asymptomatic cases of SARS-CoV-2 during
this pandemic, clinicists encountering patients
who have any symptoms similar to KD, especially
those with a predominance of gastrointestinal
symptoms, should consider MIS-C as one
of the differential diagnoses options [17].

The SARS-CoV-2 pandemic did not bypass
Ukraine either. At the peak of the increase
in morbidity, in October-December 2020, the
Khmelnytsky pediatrician began to detect cases
of the disease in children with symptoms similar
to KD with prevalence of intestinal symptoms,
and who had contact with patients with
COVID-19 or positive IgG on SARS-CoV-2.
These were children aged 5 to 15 years.
They were diagnosed with multisystem
inflammatory syndrome (MIS-C) associated
with SARS-CoV-2. 10 children aged 5-15 were
successfully treated at the Khmelnytsky City

Children’s Hospital. We would like to present two
cases.

The purpose of the study — to conduct
an analysis of literature data on possible variants
of the course of multisystem inflammatory
syndrome in children; to share your own
experience of diagnosis and treatment of some cases
of multisystem papular syndrome in children
of different age groups; to familiarize with
the possible variants of clinical manifestations
of this disease and pay attention to the need for
early diagnosis and team care and treatment
of such children.

The research was carried out in accordance
with the principles of the Helsinki Declaration.
The informed consent of the patient was obtained
for conducting the studies.

Clinical case 1

Aboy, 5 yearsold, Khmelnytsky, was admitted to
the hospital in KP «Khmelnytsky City Children’s
Hospital> on October 18, 2020, with complaints
of fever up to 38-39°C, pain in the lower abdomen
and around navel, nausea, bloating. From the
anamnesis it is known that the boy was ill during
the last three days when the above-mentioned
complaints arose. Two days before hospitalization,
the child was examined by a surgeon in the
emergency department. Acute surgical pathology
was ruled out, antispasmodics, antipyretics were
prescribed. However, gradually the pain intensified,
the temperature rose to 39°C, and dyspeptic
symptoms persisted. They turned to the surgeon
again. Hospitalized on suspicion of appendicitis.
On the same day he underwent surgery and was
diagnosed with acute gangrenous appendicitis. The
first days after the operation the boy felt well. The
condition worsened on the third day after surgery
with the appearance of systemic edema syndrome
withapredominantlocalizationintheareaofthefeet
and hands. The next day there was a polymorphic
rash (on the palms, upper extremities, neck and
back), enlarged cervical lymph nodes, conjunctival
hyperemia. Heart tones are muffled, tachycardia,
systolic murmur at the apex. The liver and spleen
enlarged. Ultrasound of the heart revealed signs of
dilatation of the left ventricle and atrium, fluid in
the pericardium along the left ventricle (2—3 mm).
On both sides in a pleural sinus the liquid of 5-8 ml
(anechogenic), signs of marginal atelectasis is
visualized. Ultrasound of the abdominal cavity
revealed signs of hepatosplenomegaly, reactive
changes in the liver, abdominal lymphadenopathy,
polyserositis (ascites, hydropericardium, pleurisy).
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Laboratory parameters: blood tests showed
anemia (100 g/1), leukocytosis (21.5-16.0x109),
hypochromia thrombocytosis (837x109),
neutrophilia, lymphocytopenia, elevated ESR
(33 mm/h), low total protein (33 g/1), high CRP
(24 mg/1), moderately elevated procalcitonin levels
(0.62 ng/ml). Coagulogram, ferritin, troponin
and D-dimer — within the reference values.

From the anamnesis: the child did not have
frequent episodes of respiratory infection and any
chronic pathology, allergy history is not present.
The child’s parents had COVID-19, recovered two
weeks before the onset of symptoms of the disease
in the child. The child has positive IgG antibodies
to COVID-19.

Given the signs of polyserositis (ascites,
hydropericardium, hydrothorax), myocardial
dysfunction, dry skin and mucous membranes,
the presence of spotted erythematous skin rash
with characteristic localization on the palms and
soles, edema of the hands and feet, bilateral non-
purulent conjuctivitus, signs of inflamation in
the blood sample, the presence of IgG antibodies
to COVID-19, the child was diagnosed with
complete MIS-C (multisystem inflammatory
syndrome), induced by COVID-19.

Due to the severity of the condition, the child
was placed in ICU for about a week.

Treatment:  intravenous  immunoglobulin
(IVING) (2 g/kg), by continuous infusion for
24 hours, antibacterial therapy, infusion therapy,
hormone therapy, anti-inflammatory therapy,
symptomatic and supportive therapy.

After 20 days of treatment, the boy was
discharged home in satisfactory condition under
the supervision of primary care physicians with
recommendations to continue anti-inflammatory
and hormone therapy according to the protocol.

Clinical case 2

A girl, 10 years old, Khmelnytsky, was
admitted to the hospital in KP «Khmelnytsky
City Children’s Hospital> on October 24,
20, with complaints of fever up to 39.5°C, dry
cough, lethargy, headache during the last 6 days.
She was treated on an outpatient basis, took
antibiotics,  Nonsteroidal  Anti-inflammatory
Drugs (NSAIDs), and symptomatic therapy.
Despite the therapy, febrile fever and catarrhal
symptoms persisted and even worsened. Upon the
father’s application to the emergency department,
the child was hospitalized in serious condition.
On admission: body temperature 37.4°C, pain
throughout the body (according to the girl),
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in particular, intense abdominal pain and headache.
The skin is pale, dry, polymorphic rash on the
neck, face and anterior abdominal wall, edema and
redness around the eyes and in the palms and soles,
severe hyperesthesia. Heart sounds are muflled,
rhythmic, tachycardia (125 beats/min). Breathing
30/min. In the lungs, hard breathing, weakened in
the lower parts, isolated wet rales and crepitation
in the lower parts on the right. The abdomen
is somewhat tense, bloated, peristalsis is preserved.
Liver +2 cm, spleen is not palpable. There were no
stools at the time of the examination (the previous
two days ago, several episodes of loose stools).
Urination is independent, diuresis is sufficient.
From the next day in the hospital, the patient’s
condition progressively deteriorated due to
increased symptoms of intoxication, hemodynamic
disorders, polyserositis, edema, diffuse skin rash,
severe  hyperesthesia, abdominal syndrome,
bilateral non-purulent conjunctivitis. On the
2nd day she was transferred to ICU, where she
was treated for 5 days.

At the Dbeginning of hospitalization
(25-27.10.2020) in the general analysis of girl’s
blood: insignificant anemia (102—-110 g/I),
leukocytosis  (45,9-76,3x109/1), shift of a
leukocyte formula to the left (band neutrophils —
22-25%, Segmented neutrophils — 63-82%,
Lymphocytes — 3-8%), ESR — 46 mm/h, platelets
were within the reference values (110—-128x109/1).
Blood biochemistry: low total protein (41 g/l);
urea, creatinine, bilirubin, alanine aminotransferase
(ALT), aspartate aminotransferase (AST),
electrolytes and sugar — within the reference
values; high CRP (24-48 mg/1). Coagulogram:
fibrinogen — 4.4 g/1, prothrombin time (PT) —
13.4 s, International normalized ratio (INR) —
1.03; Prothrombin index (PI) — 93.1%.
Procalcitonin  — 7.65 ng/ml (reference
values <0.5 ng/ml). Ferritin — 715 ng/ml
(reference values 7-140 ng/ml), CRP —
269.7 ng/ml (reference values <10 ng/ml),
D-dimer — 3967 ngFEO/ml (reference values
<500 ngFEO/ml), troponin — 356.61 pg/ml
(reference values <36.99 pg/ml). General analysis
of urine — no deviation.

ECG (25.10.2020): Sinus rhythm. electrical axis
of the heart — vertical. Repolarization processes
are reduced and changed. Ultrasound of
the abdominal cavity (25.10.2020): signs of
splenomegaly, mild hepatomegaly, ascites,
omentitis, abdominal lymphadenopathy,
mesadenitis, intestinal hyperpneumatosis, signs
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of toxic nephropathy (changes in the kidneys
edematous).

Chest radiography (26.10.2020): vascular-
interstitial pattern is moderately enhanced on both
sides. On the right in the 1st segment is a zone
of reduced pneumatization, the root is expanded.
The sinuses are not obstructed. Heart normal
according to the age range. Conclusion:
Right lower lobe pneumonia. Ultrasound of the
lungs (26.10.2020): fluid in the pleural sinuses
up to 25 mm high.

Echo-KG (26.10.20220): fluid in the pericardium
up to 4 mm. Left coronary artery — 2.4 mm,
right 2.4-2.8 mm, Coronary wall 2.7 mm. Signs
of impaired systolic function of the left ventricle.
The walls of the left ventricle are changed (possibly
due to edema).

Cytotest COVID-19 (25.10.2020): IgM —
negative, IgG — positive.

IFA SARS CoV-2(27.10.2020): IgM — negative,
IgG — positive.

Given the signs of polyserositis (ascites,
hydropericardium, hydrothorax), myocardial
dysfunction, the presence of skin rash (spot-
erythematous), peripheral edema (palms and soles),
bilateral non-purulent conjunctivitis, abdominal
syndrome, skin and salivary; Acute inflammatory
changes in the hemogram, as well as the presence
of IgG SARS Cov-2, were diagnosed with complete
MIS-C (multisystem inflammatory syndrome)
associated with COVID-19.

Therapy: IVIG (2 g/kg), by continuous infusion
for 24 hours, antibiotic therapy, infusion support,
antithrombotic therapy (under the control of
D-dimer), anti-inflammatory therapy, hormone
therapy, maintenance therapy.

The dynamic progress was positive. The
condition has significantly improved. Laboratory
and instrumental parameters gradually normalized.
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Conclusions

PIMS-TS is an important clinical syndrome
that resembles atypical / typical KD and has a wide
clinical range, including cardiac complications.
In contrast to KD, PIMS-TS is found in older
children, with a predominance of gastrointestinal
symptoms,  hemodynamic  instability, and
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pathomechanism still needs to be understood.
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and team care and treatment of children with this
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to reflect the long-term prognosis, especially for
coronary artery aneurysm in PIMS-TS.
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BuceitneHo aktyanbHy npobnemy HeoHaTonorii Ta ANTaY0i HEBPOOrii — OCOBAMBOCTI PaHHBOI AIarHOCTUKM - HEMPOMNCUXIHHOTO PO3BUTKY
HOBOHaPOAXEHWX Ta AiTelt PaHHBOIO BIKY.

[MpoaHanizoBaHO HaykoBy niTeparypy npo MophOd@yHKLIOHabHI 0COOANBOCTI PO3BUTKY FOSOBHOMO MO3KY, NPV LIbOMY OCHOBHY yBary 3Bep-
HEHO Ha nepLUi ABa POKW XUTTA AUTUHN. TiAKpeCcneHo, Wo ik akTMBHOCTI PO3BUTKY MO3KY NpUnagae Ha Apyry nofoBrHY BaritTHOCTI Ta nepLui
TPW MICALI NOCTHATANBHOMO XNTTS.

HaBeneHo HOBI AaHi LOA0 PO3BUTKY FOMOBHOMO MO3KY, 30KPEMA, HasABHICTb MEPEXIAHOI CTPYKTYPU — KOPTUKanbHOI cybnnactvHu. MNokasa-
HO, LLIO PO3BUTOK PYXOBOI Ta NOBEAIHKOBOI CHEpPV HOBOHAPOOAXKEHOIO Ta ANTUHW FPYAHOrO Biky OibLIOIO MIPOIO ONOCEPEKOBaHWIA CRIBICHY-
BaHHAM OBOX OKPEeMUX, ale B3aeEMOMOB A3aHNX MO3KOBKX CTRYKTYP — MepexioHoi CTPYKTYpW, 30kpema cybnnactnHi, Ta GopMyBaHHs y Lem
nepiof, KOPTVKaNbHOI NAaCTNHW.

3asHaveHo, o Ans AiarHOCTVIKM NOPYLIEHb HEMPOPO3BUTKY BaX MBI ABA BIKOBI NEPIiOaV: NepLInii — BrM3bKO TPbOX MICALLIB MICNS HAPOOXEH-
HA, Yy AKOMY efliMiHye KopTvKanbHa cybnnacTvHa B NepBUHHIN PyX0Biii, COMaTOCEHCOPHI Ta 30PO0BIi KOPI; APYriin — KiHeUb NepLIOro POKY,
y IKOMY eniMiHye KopT1KansHa cybnnacTtvHa B Npe@poHTanbHil i TiM'aHO-CKPOHEBIN AinaHKax.

BuaHadeHo, 1o KniHiYHi NposaBM, NOB’'A3aHi 3i 3HUKHEHHSAM CyOnnacT1HY B NEPBUHHIN CEHCOPHIN | DyXOBIV AiNAHKax Yepes Tpu MicaLi nicns
nonorie, 36iraloTbCA 3 BEANKMM NepexoaoM y PyxoBii MOBEAIHL, 30kpemMa, CMoHTaHHO reHepoBaHi 3aranbHi Pyxi 3MIHIOIOTLCS LinecnpsaMoBa-
HUMK pyxamu, GOPMYETLCS afanTBHA NOBedIHKa Ha 3MiHY (DakTopiB HaBKOMMLIHLOMO CepeoBULLA.

BuCBITNEHO aesiki KNiHIKO-AiarHOCTUYHI OCOBNMBOCTI B Pasi BUSBNEHHSA PaHHIX NOPYLIEHb HEMPONCKXIYHOMO PO3BUTKY 3 ypaxyBaHHAM eTanis
N03PiBAHHS FOOBHOMO MO3KY (Mi€fiHI3aLlisd, CHanTOreHes).

P0o3maHyTo AesKi 3 HAMNOLWMPEHILVIX AiarHOCTUYHIX LLKan, TECTIB. [Toka3aHo HanbiNbLL 3HaYYLLi MOTOPHI LWKany B Nepioai HOBOHAPOAXEHOCTI,
3aCTOCOBYBaHI ANA NPOrHO3yBaHHA pPesynstaty. BMokpemneHo aeski CtaHaapTM30BaHi HEBPOAOriYHI OUiHKM. O3HAa4YeHO NOHATTS NPOrpamm
PaHHBOr0 BTPYYaHHs1 B HEMOBJIAT i3 BMCOKM PU3MKOM PO3BUTKY AUTAYOMO LiepebpanbHOro napanidy ta KorHitMBHMUX MopyLIeHs.

ABTOPYM 3asBNSOTb NMPO BIACYTHICTE KOHDANIKTY IHTEPECIB.

KniouoBi cnoBa: HOBOHaPOLKEHWI, TONOBHNIA MO30K, PaHHA AiarHOCTVKA, WKanm, pyxoBi nopyLeHHs, AL

To the issue of diagnosis of neuropsychological development of newborns

and young children

V.B. Shveikina.3, V.Yu. Martyniuk2

1S «Institute of Pediatrics, Obstetrics and Gynecology named after academician O.M. Lukyanova of the NAMS of Ukraine», Kyiv

25l «Ukrainian Medical Rehabilitation Center for Children with Organic Disorders of Nervous System Ministry of Health of Ukraine», Kyiv
3National Children’s Specialized Hospital <OHMATDYT», Kyiv, Ukraine

The current problem of neonatology and child neurology is highlighted — the features of early diagnosis of neuropsychological development
of newborns and young children.

The scientific literature on the morphofunctional features of brain development was analyzed, while the main attention was paid to the first two
years of a child’s life. It is emphasized that the peak activity of brain development falls on the second half of pregnancy and the first three months
of postnatal life.

New data on the development of the brain are described, namely the presence of a transitional structure — the cortical subplate. It is shown
that the development of the motor and behavioral sphere of a newborn and an infant is largely mediated by the coexistence of two separate
but interconnected brain structures — the transitional structure, namely the subplate and the formation of the cortical plate during this period.
Itis emphasized that two age periods are important for the diagnosis of neurodevelopmental disorders: the first is about three months after birth,
when the cortical subplate in the primary motor, somatosensory, and visual cortex is eliminated, and the second is the end of the first year, when
the cortical subplate is eliminated in the prefrontal and parietal temporal regions.

It was determined that the clinical manifestations associated with the disappearance of the subplate in the primary sensory and motor areas
three months after childbirth coincide with a major transition in motor behavior, namely, spontaneously generated general movements are re-
placed by purposeful movements, adaptive behavior is formed in response to changes in environmental factors.

Some clinical and diagnostic features in the detection of early disorders of neuropsychological development are highlighted, taking into
account the stages of brain maturation (myelination, synaptogenesis).

Some of the most common diagnostic scales and tests are considered. The most significant motor scales in the infant period, which are used
to predict the outcome, are shown. Some standardized neurological assessments are highlighted. The concept of an early intervention
program for infants with a high risk of developing cerebral palsy and cognitive impairment is defined.

No conflict of interests was declared by the authors.

Keywords: newborn, brain, early diagnosis, scales, movement disorders, cerebral palsy.
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ialta30H HEBPOJIOTIYHUX 1 MCUXiaTpuy-

HUX PO3JIaJiB, MOB'SI3aHUX 3 YIIKO-

JUKEHHSMU TOJIOBHOTO MO3KY B TIperie-
pUHATATBHOMY I1€Piojli, HA/[3BUYAITHO BEJUKUN —
Bi/l 3aTPUMKH MOTOPHOTO 1 IICUXOMOBJIEHHEBO-
r0 PO3BUTKY /10 TSKKMX (DOPM JUTSYOTO liepe-
6pasbroro mapasnivy (JIITIT), 1m0 cynpoBOIKy€ETh-
cd KOTHITUBHOIO HEJOCTATHICTIO Ta CyJAOMaMU
[59,75,119,126,128].

Y kpainax i3 BUCOKMM PiBHEM JIOXOJy IONIN-
penicte JIILIT cranoButs 1-3% [77,105], posy-
MOBOI Bizctanocti — 6m3bko 1% [76], a posnanis
aytuctuanoro crekrpa (PAC) — 0,5-3% [24,66].

3a nannmu Lentpy megmanoi cratuctukn MO3
Ykpainu, 3arajbHa KiJTbKICTb iTe 3 iHBaJIiIHI-
CTIO TIPOTSITOM OCTaHHIX 7 POKiB 3pocia Ha 5,6%
i cranom Ha 01.01.2021 cranoBuia 162 214 oci6.
[Ipu 11bOMYy cepesi TPUYMH 3araJIbHOI 1HBAJIITHOCTI
nitelr Bikom 710 18 pokiB Ha TepIIoMy MicIli BU-
OKpEeMJIEHO BPOJIZKEHI Bai PO3BUTKY, Aedhopmartii
Ta XpOMOCOMHI anomamii — 47 204 gutwan (TuTomMa
Bara — 29,1%), Ha apyromy Micii — posjaau
ncuxiku Ta nopefinku — 29 361 aqutunHa (MuToma
Bara — 18,1%), Ha TpeThOMY — 3aXBOPIOBaHHS HEP-
BOBOi cuctemMn — 24 332 putunu (MATOMA Bara —
15,0%). OTske, cTaHOM Ha CbOrOZAHI Oljblle K
y 100 Tuc. ykpaiHChKUX [iTell iHBATIHICTD TIPS-
MO ab0 OTIOCEPEIKOBAHO TMOB’sI3aHa 3 TATOJIOTIED
HEPBOBOI CUCTEMHU.

Bask11BO HAro10CUTH, 1110 OCHOBHA OCOOJIUBICTD
TOJIOBHOTO MO3KY TIOJISITAE€ B TOMY, 1110 BiH MIOUMHAE
(byHKITiOHYBaTH 3a/0BrO /10 HACTAHHS 3PiJOCTI.
Po3BuTOK i cTaHOBJIEHHS HEPBOBOI CUCTEMU CJIiJT
pO3IJIgIaTh, K CKJIAQIHUN TPOTeC TIePeTBOPEHb i
B3aEMO3B’SI3aHUX T0/1i11. BOHM CKJIa1at0Thes 3 TPO-
1ecis mpoJtidbepartii, mirpartii, AudepenHIioBaHHs,
30iJIbIIEHHST HEPBOBUX BiZIPOCTKIB, CHHAITOTrEHE-
3y, MiemiHizarii i crabimisaitii HepBOBUX 3B’SI3KiB.
Jlig pizanx matoreHHUX (HaKTOPiB (TEHETUIHUX,
IperepuHaTaIbHuX, €KOJOTIYHNX abo B TIO€/-
HaHHI) TepepuBa€E IMOCIIIOBHICTh (Di3i0T0TTUHO-
ro po3BUTKY MO3Ky [8,68,86]. HesBaxkaioun Ha
PI3BHOMAHITHICTh KJIHIYHUX TPOSBIB 1 CTPYKTYp-
HUX 3MiH, ICHYIOTb YIIKO/IKEHHST TIeBHUX JIJISTHOK
MO3KY, SIKUM TpPUTAMaHHI BiJITIOBIZHI MOPYyIIEH-
Hg Heiporcuxivnux ¢ynkiin [28,36]. Hamnpu-
KJIaJl, CTPYKTYPHI aHOMaJii, 3apeecTpoBaHi B JiTeil
3 JIII, mpakTUYHO 3aBXKAU BKJIIOYAIOTH YIIKO-
JUKEHHsT OLI0I PEYOBMHU TEPUBEHTPUKYJISIPHUX
minsHok [36,73], BogHOUAC aHOMATIT, TIPO SKi TTOBI-
nomiisieTbes B fitelt 3 PAC, nepeBakHO OB’ s13aHi
3 aHOMaJIiIMU B HEIPOHHUX MepeskaX TaK 3BaHOr0

46

«COIANIbHOIO MO3KY», 30KpeMa, JJOOHO-CKPOHEBOI
Ta JI0OHO-TiM sTHOT tisiHOK [28,103].

[Iporo3 sKoOCTI SKUTTS HOBOHAPOJKEHOTO,
30KpeMa, MepeyacHo HapoKEeHOI TUTUHH, Oarato
B YOMY 3aJIESKUTD BiJl TEPMiHY BUHUKHEHHSH, TPU-
BaJIOCTI Ta IHTEHCUBHOCTI (DaKTOPA, 10 YIIKO/KYE.
CBo€io 4eproio, CTymiHb (PyHKITIOHATBHOT 3PiJIOCTi
TOJIOBHOTO MO3KY Ta HOTO TJIACTUYHICTh € BU3HA-
JaJIbHUMHU B O3HAaYeHHI HACJiIKIB IIMX (aKTOpPiB
y ZliTeil paHHBOTO BiKY.

[ocmipkeHHd  HEUPOICUXIYHOTO — PO3BUTKY
(pO3BUTOK pPyXOBOI, KOTHITUBHOI Ta COIliaJjib-
HO-eMOTIiliHO1 cepr) MepeayacHo HapOKeHUX
i JOHOIIEHUX [iTell BUKJWKAE iHTepec 3 TOTJis-
Jly CIIBBIIHOIIEHHS KaJIeHAapHOro Ta GioJorid-
Horo BiKy. IlepemyacHo HapojKeHi Ta JOHOIIEHI
JITH MOKYTb mepeOyBaTu B OJHOMY TTOCTHATAJIb-
HOMY Billi (BiK TicJig HApOIKEHHS), aJie OCKLIb-
KU TepMiH dYacy HapOKEHHS MOKe Pi3HUTUCS
Ha KiJTbKa THUJKHIB 1 HABITh MICAIIB, IIi IiTH Tepe-
OyBaroTh y pisHOMYy 1ocTkoHIenTyaabromy (ITKB)
ab6o mocrMmencrpyaibiomy Bimi (ITKB), skwmii
BKJo4ae B cebe recrariiinmii Bik (I'B — Bik 1w10-
Jla 3 TOYKU 30py TPUBAJIOCTI BariTHOCTI B THXK-
HeX) i noctHataibHUi Bik (IIB) nutnam, 30kpema
[TKB=I'B+IIB. Icnye Takox NOHATTS <«KOPUTO-
Banuil Bik» (KB — Bik [uTuHM 3 04iKyBaHOI AaTH
TTOJIOTIB).

Mema nocnipkeHHss — HaBECTU Cy4dacHi JTOCITi-
JUKEHHST 110/I0 MOKJIMBOCTEH PAaHHBOIO BUSIBJICH-
H4 TIOpYIIeHb HEUPOIICUXIYHOTO PO3BUTKY Y CBITJI
HOBITHIX JlaHUX TIPO MOP(MOGDYHKITIOHAIBHI 0C00-
JINBOCTI PO3BUTKY ToJIOBHOTO MO3KY. [Ipu 1ipomy
OCHOBHA yBara IpUJIIJISETbCS TepIuM 2 poKam
KUTTS TUTUHU.

BHyTpIimiHbOYyTPOOHO Ta TIPOTSATOM MEPIINX
2 POKIB JKUTTH JUTUHU MO30K Jy’Ke aKTHUBHO
po3BuBacTheA.  Ilix  axmusnocmi  po3suUmMKy
npunadae na opyzy NOI0BUHY BAZIMHOC MA NEPULL
3 micayi nocmuamanvnozo scummsi. IIporec neiipo-
PO3BUTKY € Pe3yJIbraToOM CKJIa[HOI Oe3lepepBHOI
B3aEMOIi1 MiK TeHAMW Ta HABKOJHUIITHIM Cepe/IOBU-
meM, akTUBHICTIO Ta jlocBinom [42]. IIporecu, no
Bi/I0YyBAIOTHCST HA PAHHIX eTanaxX PO3BUTKY, HaBe/e-
HO Ha pucyHky 1 [42].

Po3BuTOoK HEPBOBOI CHUCTEMU TMOYUHAETHCS
3 (hopMyBaHHSI HEPBOBOI TPYOKM 3 5-TO THIKHS
recrartii. [Ticiist 3akpuTTsS HEPBOBOI TPYOKU TIEBHI
JUISTHKYA TIOOJTM3Y TUTYHOUYKIB MO3KY MOYMHAIOTH
rerepyBatu Heliponu. [Iporecu, 1o BizOyBaoOTh-
€S Ha paHHIX eTarax PO3BUTKY I'OJOBHOTO MO3KY,
30KpeMa KOpH, HaBeIeHO Ha PUCYHKY 2 [52].
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Puc. 1. CxemaTU4HWiA ornsg, npoLeciB PO3BUTKY FOSIOBHOrO MO3KY NIOANHN:
XXUPHI NiHii BKa3ylOTb Ha Te, WO NPOLECU HEMPOPO3BUTKY OYXE aKTUBHI;
NYHKTUPHI — Ha Te, Lo NPOLLEeCK NPOAOBXKYIOTLCS, ane MEeHLL akTUBHO.
EGL cerebellum — external granular layer of the cerebellum (30BHiLuHii
rpaHynboBaHuii wap mo3ouka); PMA — postmenstrual age (noctMeHcTpy-
anbHWi BiK); w — weeks (TuxHi); m — months (micaui); y — years (poku)

BcranoBiieHO, 10 HEOKOPTEKC JIIOJUHU IPO-
XO/IUTh y CBOEMY PO3BUTKY /1Bi (azu. [Ipordarom
nepwoi asu BinOyBaeTbcss (HOPMyBaHHST Heii-
POHIB HEOKOPTEKCY, iHTeHCUBHA Mirpallisi HeHPOHiB
i3 cybeneHIMMabHOI TIEPUBEHTPUKYJISIPHOT JIiJISTH-
KU B KOPTUKAJIbHY IJIACTUHY 1 YyTBOPEHHS Gararo-
IIAPOBOI JIaMiHAPHOI CTPYKTYPU — KOPU 20J108-
H020 MO3KY. DBinbliicTh HEHWPOHIB YTBOPIOETHCS
MiK 5 1 25—28-M THKHSIME TecTailii B 3apOKOBUX
mapax mobsusy mryHoukis. eit mporec reneTny-
HO JIETEPMIHOBAaHUHN 1 PETYIIOEThCA CKJIQAHUMU
dizionorivanmu  (pizUKO-XiMIYHUMH, TETTHEP-
rivanmu) Baaemomiamu. OcoOaMBOI aKTUBHOCTI
1eit mporiec HabyBa€ B APYTiii TOJIOBMHI BariTHOCT.
BinbnricTs HEWPOHIB MITPy€E B HAITPAMKY KOPH TO-
JIOBHOT'O MO3KY 1 /10CSITA€ CBOI'O PO3TalllyBaHHs 111e
JI0 HacTaHHS TepMiHOBHX ToJioris [16,63,71,111].

pyea ¢paza po3BUTKY KOPU TOJOBHOTO MO3KY
XapaKTepU3y€EThCsl yTBOPEHHAM MiXKHeipoHasb-
HUX 3B’SI3KiB, SIKI BKJIOYAIOTh PICT aKCOHIB 1 ap-
6opusalliio (IOAOBKEHHSI 1 PO3TaIy/KEHHS) JeH-
JIPUTIB, BCTAHOBJICHHSI CUHANTUYHUX KOHTAKTiB
MiK HelipoHamu. g ¢aza mouynHAETHCS B IPYTOMY
TPUMECTPI BariTHOCTI i TPUBAE MPOTITOM HAaraThox
POKiB Tic/is HAPOJKEHHS UTUHH, ajie 0COOIUBO]
AaKTUBHOCTI 11eil mporiec HabyBae q0 12 MmicsaIiB
&uTTA mutuHu (puc. 1). besdmiu akcoHo-maeHapuT-
HUX CUHANITUYHUX KOHTAKTIiB, 110 BCTAHOBJIIOIOTD-
€ aKCOHOM Y TIPOIeCi PO3BUTKY, € TIEBHOIO MipOIO
BUIAJKOBUMU, i B MIPOTIEC] MOJATBIIOTO PO3BUTKY
6araTo BjKe BCTAHOBJIEHUX KOHTAKTIB eJIIMiHYIOTh-
cs[16,42,63,71].

B ekcrniepuMeHTaJbHUX JOCJI/KEHHSIX BCTa-
HOBJIEHO, 1[0 B TIPOIleCi PO3BUTKY MO3KY Iapa-
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Puc. 2. CxematnyHe 300paxeHHsi KOpW FONIOBHOMO MO3KY Jloau-
HU Ha 28-my TwxkHi [MB. 3niBa nokazaHO KOPOHaNbHUIA PO3Pi3;
cnpaesa — [AOKNagHy iHGopmauilo npo npouecy mirpauii.llinyHo4koBa
(BeHTpuKynsipHa) 3oHa (ventricular zone, VZ); cybBeHTpUKynsipHa 30Ha
(subventricular zone, SVZ); cybnnactiHa abo npomixHa 3oHa (subplate,
SP, intermediate zone, 12); kopTukanbHa nnactuHa (cortical plat, CoP);
KpanoBa, mapriHanbHa 3oHa (marginal zone, MZ)

JIEJIBHO BiOYBAtOTHCS [[Ba B3a€MOIIOB’sI3aHi IPO-
recu — BUOIPKOBa ejliMiHallisl YaCTMHU CUHAIICIB
i crabisizaniss akKTUBHUX CUHAITUYHUX KOHTAKTIB.
Ilett mportiec TepeBa)KHO PETYJIIOETHCS IHTEHCUB-
HICTIO IMITYJIBCIB, 1110 TIPOXO/IATH Yepe3 KOHKPETHi
cuHanTU4Hi KoHTakTn [31,39,79,82].

Y mpoiieci paHHBOrO HEHPOOHTOrEHE3y BinOy-
BaIOTbCSI 3HAYHI [IePETBOPEHHS. Y pe3yJibTaTi 4oro
y 5—6-THKHEBOro eMOpPioHa TOJIOBHUI MO30OK CKJIa-
TAETHCS BKE 3 IT'SITH MO3KOBUX MiXyPiB, KOKHUI 3
SKUX y TPOIIeCi MOJATbIIOr0 PO3BUTKY /IA€ MOYa-
TOK BM3HAUEHOI YaCTKU TOJIOBHOTO MO3KY. biuHi
IIJIYHOYKU 301/IbIIYIOTECS B PO3MIpax i BAAlOTh-
Cs JI0 1IUX YaCTOK y BUTJIL/I POTiB — TEPEeIHbOrO,

3aJTHBOTO 1 HUKHBOTO. Y cepefinHi 2-T0 MicsIis
BHYTPIIIHBOYTPOOHOTO JKUTTS (Ha 6—7-My THIKHAX
recralii) y IMOpPOKHUHAX JPYroro i Ir'sToro Mos-
KOBUX MIXYPiB 3’dBJISIIOThCS CY/IIMHHI CIIJIETEHHS.
Ha nux cragisix po3BuTKy eMOpioHa MOYMHAETHCS
dhopmyBaHHs KOpU rOJI0BHOTO MO3KY [ 16,52,63,71].

JlopsasibHi BiJIIJN CTIHKY MIBKYJIb, 110 YTBOPIO-
I0Th TaK 3BaHUH TLIAII TOJIOBHOTO MO3KY (pallium),
HaJlasli CJIYTyIOTb OCHOBOIO J/UIS PO3BUTKY KOPH.
Ax BiomMo, HA paHHIX CTA/IIX PO3BUTKY MO3KOBI
MiBKYJi MalOTh TJIAJKy MOBEPXHIO i TOHKY CTiHKY,
IO CKJIAJIAETHCI 3 OJHOPIHUX €eKTOoJepPMaJbHUX
kiaitua (MexysnoOmactiB). 1li kimiTuHE TOCHIEHO
JUJATBCA 1 PO3TANIOBYIOTHCSI B JIEKLIBKA PSIIIB,
dopmytoun eauHMil eneHauManbHui map. Ocob-
JIMBO YacTO MIiTO3M BiJI0YyBAIOTHCS Y BHYTPIlIHBO-
MY, IEPUBEHTPUKYJIIPHOMY IIapi CTIHKU MiBKYJIb,
KWW 3aBJSIKM 1[bOMY HOCHUTb Has3By MaTpulli
(matrix). Kiitnam eneHamMaibHOI 30HW JIU-
(depeHIliOOTLCS B HelipoOiacTi (Jal0Th MoYa-
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TOK HeiipoHam) i croHriobsacti a6o riaiobaacTu
(J1a10Th TIOYATOK acTPOIUTAM 1 OJITO/IEH/IPOTTH-
tam). Hampukinmi 6-ro TwkHS recrtaiii Helpo-
6aacty nounnaioth MirpyBaru [16,63,71] pamians-
HO ab0 TaHreHIiaJbHO (JOTUYHO 0 TPAEKTOPIi
pPyXy) 3 Ii€l 30HU B AUISIHKY MailOyTHBOI KOPH,
YTBOPIOIOUN  mpomiycnuti wap  (intermedi-
ate zone, 1Z) — xopmuxanvny cyoéonracmuny
(subplate, SP). Ha ii noBepxHi BHHHKA€ TOHKa
Kkpatiosa 3ona (marginal zone, MZ) , Kyu IpoHM-
KalOTh BiZIPOCTKU CIIOHTI06/1aCTiB Ta HEHPOOIACTIB.
Jlo kinng 2-ro micsang (Ha 7—8-My THUKHSX TecTa-
11i1) HeipobIaCTH TOYMHAIOTH MiTPYBaTH 3 IPOMisK-
HOTO B KPaloBUil 11ap, 110 JISKUTDH BUIIE, 1 YTBO-
pIOIOTH TYT Kopmukxaavhy naacmunxy (cortical
plat, CoP) [52]. Tlpomec mirparii gocsirae TiKy
Ha 20-26-My TWXHGX TecTallii, aje 3 He3Hau-
HUM TIPOCTOPOBO-YAaCOBUM T'DAIEHTOM. 3O0Kpe-
Ma, paHillle J0CATaE MKy Mirpailis B MOTUIUYHIN
Ta CKpOHeBill minsgakax (Ha 20-My TWXHI TrecTa-
1ii), y TiM'griit kopi (Ha 23-My TWXKHI recraitii),
y J7060Biit Kopi (Ha 26-my THkHi rectartii) [111].
[lix wac wmirparii HelipOHM MMOYMHAIOTH AUQEpPeH-
miroparucs. Ileil mpoiec 1epexbayac: BCTaHOB-
JIeHHS crelu@iyHnX CUHANTUYHUX 3B’S3KIiB MiXK
HEPBOBMMMU KJITUHAMM, 30LIbIIEHHS KiJIbKOCTI
BHYTPIITHBOKJIITHHHUX OPTaHesi, TAaKUX, 110 3a6e3-
MeYyIOTh iIHTEHCUBHIIT cHHTE3 GiJTKiB, (hepMeHTIB,
[JIKOMPOTEiHiB, MemiaTopiB. llapanerbHo 3 UM
MPOXO/ISATh IHTEHCUBHI MOP(MOreHeTUYHi TpoIie-
CH, TTOB’s13aHi 3 YTBOPEHHSIM HEPBOBUX BiJ[POCTKIB,
a Takoxk (GopMyBaHHIM  MiKHEHPOHATBHUX
cuHanTUYHUX KOHTakTiB. Ili mporecu mpuBo-
ITh 10 MopdoJsoTiuHoi audepenIiallii HelipoHiB
[52,63,79].

OTxe, pPO3BUTOK KOpH Hae 3 TAMOWMHU [0
MOBEPXHi, 1 epuMMu MirpytoTb HEHPOHHU, 1110 110-
TiMm dopmyioTh rnboKi Trapu kopu. Heiipomu,
Mirpallisi KX BiZOyBa€ThCs IIi3HIIE, TTPOHUKA-
I0Th CKpi3b 1MIAp y:Ke HAgBHUX y KOPI HEWPOHIB.
[Tepuri mokosiHHA HEUPOHIB HE 10CATAIOTh KOPTU-
KaJIbHOI TIJIACTUHU, BOHU 3YNUHSIOTBCS B KOPTH-
KaJIbHiil CyOILIacTHHI.

Kopmuxanvha cyébnaacmuna € TiM4acoBOIO
CTPYKTYPOIO, PO3TAIIOBAHOIO Mi’K KOPTUKAJIbHOIO
IJIACTHHOI0 1 MaiOyTHBOIO 011010 PEYOBUHOIO
(puc. 2). Iliz gac po3BUTKY MO3KY TLIIO/Ia BOHA BUKO-
HYE JIy’Ke BaXKJIBY POJIb, OYLy4r OCHOBHOIO 30HOIO
mepeHITiioBaHHA HEHPOHIB i cuHanTorenesy [63].

[HTEeHCHBHMIT PO3BUTOK KOPTHKAIBHOI CyOILIa-
CTUHU BifOyBaeThest Ha 28—34-My THIKHSIX recra-
1ii. Y neii yac 3a posamipom BoHa B 4—7 pasiB OiibIia
3a KOPTHKAJIbHY ILJIACTUHY, IIPUYOMY HailOiIbImii
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po3Mmip mpuiazae Ha J1000BI Ta TIM'SHI AiIAHKN
MO3KY [56,62,63]. [Ipu 1ibomy mi3Hiiie reHepoBati
HEHPOHU TIPOXOJSITH Yepe3 CyOIJIacTHHy i mpo-
JIOBXKYIOTb 3alIOBHIOBATH KOPTUKAJIbHY ITJIACTUHY
[56,63]. Posuiupentss KOPTUKATBHOI ILJIACTUHH
0B s13aHe 31 301/IbIIEHHIM KOPU F'OJIOBHOTO MO3KY
Ta moyaTKoM Tipudikariii (yTBopeHHst 60pO3H).

3a manumu geskux pocimpkenb [61,62], 06-
CST KOPH TOJIOBHOTO MO3KY 30LJIBIIYETHCS TIPH-
6simsHO0 y 20 pasiB y Apyriil MOJOBUHI BariTHOCTI,
1110 30ira€Tbcs 3 BIAHOCHUM 3MEHIIEHHIM KipKO-
Boi cybOmactunn. Ile o3Hauae, o Kopa ToJ0BHO-
TO MO3KY JIIOJMHU TPOTSTOM TPETHOTO TPUMECTPY
BariTHOCTI 1 PAHHBOTO IOCTHATAJIBHOTO TEPiOy
XapaKTepU3y€EThCsl CIIBICHYBAaHHAM JIBOX OKpe-
MUX, aJie B3AEMOTIOB’I3aHUX KiPKOBUX CTPYKTYP —
HepexiiHol  CTPYKTYpH, 30KpemMa CyOmiacTu-
HU, i (opMyBaHHIM KOPTUKAIBHOI TJIACTUHU.
[Tpubmu3HO vepe3d 3 MicAIli MiCTAsT TEPMIHOBHUX
noJioriB (40 THIKHIB) KOpTHKaIbHA CyOILTaCTHHA
eJIiIMiHY€ B MEePBUHHIN PYXOBiif, COMaTOCEHCOPHIH
Ta 30pOBiil KOPi i 6sin3bKko 12 MicsIiB BiKy IUTH-
HU — Y MiJISHKaX KOPTUKATBHUX ACOIIaTUBHUX
3B’s13KiB, Y TOMY UMCJIi B TPePOHTANBHIN 1 TiM s~
HO-CKPOHEBIill 30HaX.

@opmyBaHHS MO30YKa ITIPOXOJUTH AHAJIOTIY-
Hi IIpoliecH, ajie 3a BJaCHUM po3kJazoM. Ilepiu-
MU 03HaKaM# (popMyBaHHS MO30UYKa € CKYITUYEeHHS
KJIITUH y 30H1 cTiHok [V mmyHouka. Ympomosx
2-T0 MicsAIs  BHYTPINTHBOYTPOOHOTO PO3BUTKY
00u/1Ba 3a4aTKM MO30YKa MIBU/IKO 301JIBINTYIOTHCS B
00’eMi 1 y BUTJISII BaJIMKiB BUCTYIIAIOTH Y IIPOCBIT
IV nuryrouka. ITisHime o6u/Ba oToBIeHHS 30.11-
JKYIOThCSL 1 3POCTAIOTHCS MiK 00010, YTBOPIOIOYN
MOTIEPEYHO  PO3TAINOBAHY TJIACTHHKY MO30YKa,
CepejiHi YaCTUHU KO JIAal0Th 1T0YaTOK YePB sIKOBI
Mo3ouka (vermis), a GiuHi — TIEPETBOPIOIOTHCS Ha
MiBKYJIi MO30UYKa. YTIPO/IOBK 6—7-TO TH)KHIB recTa-
11 B 3a4aTKy MO30YKa BU/IJISIOTHCS TPU 30HU, 260
mapu. Ha BHyTpilnHiii loro moBepxHi, IOBepHEHI i
y nopoxkauny IV 1unyHouka, yTBOPIOETHCS MUPO-
Ka enleHinMasibHa 30Ha (matrix). Ha mouatky 3-ro
MiCsIIisT BHYTPIITHHOYTPOOHOTO PO3BUTKY IMOBEPX
I[bOTO IIaPy BUHUKA€E HOBUI, XapaKTepHUN Jnlie
JUIs MO304yKa (eMOpiOHa/JbHUI 3€PHUCTHIL 1Iap,
30BHINIHIN 3€pPHUCTUI 1ap), SKUil Gepe aKTUBHY
ydJacTh B yTBOPeHHI Kopu Mo3o04ka [97,120].

Tpertiii TpumecTp BariTHOCTI 1 paHHIN TOCT-
HAaTAJIbHUN TepPiojl XapaKTEePU3YEThCS CITIBICHY-
BaHHSM [IBOX OKPEMUX, ajieé B3aEMOIIOB’SI3aHUX
(byHKITIOHATBHUX CTPYKTYP MO30YKA: TTIePeXiHOT —
30BHIIHBOTO 3ePHUCTOTO APy, a TaKoXK (Hopmy-
BaHHS BHYTPIIIHBOTO 3epHUCTOrO Tmapy. Curya-
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Iigd 3 OJIHOYACHO (DYHKI[IOHYIOUMMU CTPYKTYypamMu
MPUTIUHSETBCS, KOJU TIOYMHAE 3MEHIIYyBaTUCS
30BHIINHIN 3epHUCTUH TIap (MK 2—4-M MicAIAMI
JKUTTSI HEMOBJISITH ), 1 6Jin3bK0 12 MicsiiiB BiKy am-
TUHY [TOBHICTIO IPUIIMHSIE CBOE icCHYBaHHs [42,97].

OTske, y ApyTiil MOJIOBMHI BariTHOCTI, 0coOJIN-
BO TPOTSATOM TPETHOTO TPUMECTPY, MO30K ILIOJA
MPOXOIUTD CTA/I0 aKTUBHOTO POCTY i MOPGOJI0-
riYHOTO BiZOCOOJIEHHST CTPYKTYp. Y 1€l 1epion
MIPOJIOBJKYETHCS  KJIITMHHA Mirpailisi HeHUPOHiB
1 PO3TIOUMHAETHCS Mi€JTiHI3allis TPOBIAHNX IIJISXIB,
0c00JIMBO B TPETHOMY TPUMECTPI BariTHOCTI.

[IpoTtsrom nepimx TPbOX MiCSAIIIB JKUTTS MaJIIO-
Ka MO30K TIBHIKO pocte 3 33% 10 55% Bix 06csary
nopocJioi Jioaunu [53].

Jlokazano, 1o GioJioridyHa poJib HEHPOTTialib-
HUX KJIITUH y PO3BUTKY 1 (DYHKITIOHYBAaHHI T'OJIOB-
HOTO MO3KY € He MEHII 3HAUyIIOI0 32 POJIb CaMUX
Hetliponis [6,118,121].

HeiipornianpHi KITHHH PO3BUBAIOTHCS 3
KJITUH cyOeneHIMMaibHOTO mapy HepBOBOi TPYO-
ku. 1li mepBunHi abo cTOBOYpPOBI KITITHHM Ha3M-
BalOThCSI CIOHTIOO/MAacTaMu. Y PO3BUTKY Heipo-
rTiaJbHUX KJIITUH MOKHA YMOBHO BU/IIJINTH J[Ba
nepiogu. Ilepmuit nos’g3anuii 3 (opmyBaHHAM
pajiasbHOl TJii, BiH BifmoBifae 2—4-my Mics-
I[IM BHYTPINTHBOYTPOOHOTO PO3BUTKY. JIpyruii
MOYNHAETHCS 3 5-TO MiCsIIisl BHYTPIIIHBOYTPOOHO-
IO PO3BUTKY 1 aKTUBHO TPUBAE IIPOTATOM 1-r0 poKy
JKUTTS, BiH MOB’SI3aHUN 3 1HTEHCUBHOIO TIpoJiidhe-
paitieio HeiporsianbHux eseMmeHTiB. lleir mportiec
He 3aKiHUyeThCS B IOAAIBIIOMY, aje mepebdirae
BJKe MEHII iHTeHcuBHO [25,67,125].

Hamizcrasi cykymHocTi Mopdosioriunnx, hyHK-
[ioHAIbHUX 1 6i0XIMIYHNX O3HAK yCi Heiporiajib-
Hi KJIITUHU TOIJIIIOTECS Ha MaKpormiio (acTpo-
IIUTH, OJIITOJEHAPOTIIONUATH, KIITUHA PajliabHOI
rJ1ii) i MmikporJito (Mikpormiorutn) [118].

Panime BBaxasiocs, MO KJIITUHU HEUPOTJIil
BUKOHYIOTh TiJIbKU 3axUCHI 1 TpodiuHi (YHKIIII.
OHak YUCJIeHH] ZOCIIIKEeHHSI, aKTUBHICTb SIKUX
npunaia "a 90-ti poxkn XX cT., TIOKazajau, 1o,
HAIIPUKJIAJ, KJIITUHU acTPOLMTApHOi Il 3abe3-
[IeYyIOTh aKTUBHE PEeryJIoBaHHA IIPOLeciB Heipo-
HaJIbHOI Mirpariii, audepeHIliioBaHHS HENWPOHIB,
iHTeHCUBHICTh i BMOIPKOBICTH (hOpPMyBaHHS CH-
HAITUYHUX KOHTAKTiB, GEPYTh y4acTh y IPOAYKILii
PeryJIaTOpHUX O1/IKiB, KOHTPOJIIOIOTH i MOLYIIOIOTh
pobOTy CHHAIICIB, OTIOCEPETKOBAHO GEPYTH YIaCTh
y PeryJIoBaHHI AaKTUBHOCTI IIPOIECIB alonTo3y
[25,31,39,125].

3amyck Mirparii HeHpoOHiB i3 TEePUBEHTPUKY-
JISPHOTO TePMIiHAJIbHOIO MATPUKCY, SKUU BiaOy-
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BAETHCS HA BOJOKHAX PaliaTbHOI TJTil, TOUMHAETHCS
3 MPOAYKYBAHHSM eleHAMMaJbHOrO (hakTopa po-
cry (Ependimal Growth Factor, EGF). Ileit ipo-
1[eC CTAa€ MOXKJWUBUM TICJS TPUITUHEHHS MiTO3Y
HelpoHiB. DKM, 1m0 BUPOOJIAIOTHCSA KIITUHAMU
IJ1i1, YTBOPIOIOTb KOMILIEKC i3 pelernToOpHUMU MO-
JIeKyJIaMUu KJITUHHOI a/iresii, Mo crpuse KOOp/u-
Hartii pocty akcona [25,31,39,67].

[lpyruii mporiec, XapakTepHUH JJIsT  1HOTO
eTary PO3BUTKY, MieniHizanis. Bona moumn-
HA€ETHCS 31 MBUJIKOI TIpoJtichepaltii 0J1iro1eHIporJii
Ta ii audepentiailii 3 po3MIlIEHHIM Y30BXK aK-
COHIB. Y MiJIIHKAaX aKTUBHOI MieJiHisaiil Biji-
3HAUAETLCS 3HAYHA KITbKICTh CBITJIWX OJIITOAEH-
JIPOTJIIONUTIB, TOMY BBRKAETHCS, 10 CaMe BOHU
Bi/lirpaloTh OCHOBHY POJIb y TIpolleci MiesiHi3alii
[46,124].

[Iponicepartiss MieTiHOYTBOPIOBATBHUX KJIITHH
BijIOyBa€ThCSI HEPIBHOMIPHO MPOTSTOM TOCTHA-
TAJIBHOTO PO3BUTKY. BJIM3bKO OJIOBUHHN IXHBOI T10-
MyJISATIT TAAETHCS 3aTPOTPAMOBAHOMY AIlONTO3Y
[67,69].

AKTUBHICTD  MOJIEKYJISIPHO-Oi0TOTIUHMX i
6iOXIMIYHMX IIPOIECiB, MOB’SI3aHUX 3 IHTEHCHB-
HICTIO TIpollecy Mi€siHi3alli, 1Mo BU3HAYAETHCS
Ha  MOP(OJIOTIYHOMY  PiBHI,  TIPOSBJSIETHCS
B inTencuBHocTi Giocuntesy [HK B kiitmHax,
110 YTBOPIOIOTH MiesiH. Tak, Ha recraniitHux Tep-
miax Om3bko 20-30 TIKHIB BM3HAYAETHCS
cBoepigamit «BuOyx» ekcrpecii /IHK B omirozen-
aporJionuTax. ¥ mnepioa Misk 40-M THKHEM recTa-
1ii i 6-Ma MiCSISIMU MOCTHATAIBHOTO KUTTSI BMICT
zarasbHoi JIHK B mepe/iHiii vactHi MO3KY 3pocTae
BJIBiYi; JaJTi, Bijt 6 MicsIliB 10 2 POKIB ITOCTHATAJb-
Horo xuttd, pisenb [JHK y mieninoytBoproBasb-
HUX KJITHHAaX IeHTPaJbHOI HEPBOBOI CHUCTEMU
(ITHC) migBumtyernes e Ha 50%, micsst yoro 6io-
cunte3 JJHK B HeliporyiasbHuX KJiTHHAX IIPOXO-
JIUTH BXKe Bi[HOCHO piBHOMIpHO [46,67,124].

HaiinoBuini pgani npo TepMmiHM MiesiHi3a-
1Mii B JIOAWHAW OTPUMaHi 3a JOTOMOTOI0 iMYyHO-
TICTOXIMIYHUX METO/IB i3 BUKOPUCTAHHSIM CIie-
nudivaoro apOyBaHHs MiemiHy. Y Takwii Crio-
cib orpumaHi JaHi MPO iHTEHCHBHICTH IPOIIECIB
MiesmiHizalii y 25 Bijjijax HepBOBOI CUCTEMH JIfO-
JIUHU, 2 TAKOK BUSABJIEHI 3aKOHOMIPHOCTI TTPOIECiB
Mi€JliHi3aIil gK CKJIAJ0BOI PO3BUTKY HEPBOBOI
CUCTEeMH B IIIJIOMY: MieJiHi3allisl NOYMHAETLCS 3
nepudepuyHuX BiJUIIJIB, ¥ SIKUX CEHCOPHI KOPiH-
1l MAZaI0ThCA Mi€JiHi3alll paHillie 3a MOTOPHI.
AXTUBHA MieJini3aiiss pyXxoBUX KOPIHINB CIWH-
HOTO MO3KY, 1[0 posnodanacs Ha 20-My TUXKHI Te-
crallii, Maiiske MPUIUHIETHCA N0 KiHIA 1-TO po-
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Ky SkuTTd. Mieminisaiig IeHTpaJbHUX MiJTHOK
HiBKYJIb, OCOOJUBO IIOB'SI3aHUX i3 BUCOKUM PiB-
HEM acolliaTUBHUX 1 CEHCOPHUX MiKHEHPOHATbHUX
3B’SI3KiB, MMOYMHAETHCA BiKe TCJs HAPO/KEHHS i
TPUBAE MPOTSITOM JIECATUIIITH TOIABIIIOTO JKUTTSI.
[Ipu oMy n0OBeseHO, 1O MOCTHATAJIBHUN PICT
00’€eMy TOJIOBHOTO MO3KYy OOYMOBJIEHHH Iie-
peBa)KHO aKTUBHOIO Mi€JIiHI3AIlE€I0 HAgBHUX 1
HOBOYTBOPEHUX  MiKHEHPOHAJBbHUX  3B’SI3KiB,
30KpeMa, MPOEKITINANX Ta acorliaTuBHUX. MieiHi-
3allist OKPEMUX [iJISTHOK HEOKOPTEKCY OCOOJUBO
aKTHBHO BiI0YBAETHCS MPOTSTOM Trepiiux 20 pokiB
KUTTS, a 3a JeIKUMU JaHUMH, MOKe TPUBATH
nosiie [13,58,67].

[TostBa Mi€miHOBOI 06OJIOHKK HABKOJIO HEPBO-
BOTO BOJIOKHA 3HAMEHYE BUHWKHEHHS IPOBiTHO-
ro nuisaxy. Pi3Hi TpoBiHI MISXU Mi€TiHI3YIOTbCS
Ha PI3HUX CTa/lisAX PO3BUTKY. Bimomo, 110 HUKYi
BiI/IITM MO3KY MI€NIHI3YIOThCS PaHillie 3a BiJIi-
JIM, PO3TAIIOBaHI BUIIE. Y HOBOHAPOOIceHux dimetl
MIENIHIZ06AHT OCHOBHA MACA 60JIOKOH CNUHHOZ20 MO3-
KY, HI0X081 Mpaxmu, 4epento-mo3K06l Hepeu, 60-
JOKHA MedianvHol nemii, Meoiaiviozo no008ICHHO-
20 nyuxa, secmubyiocninaivinozo mpaxkmy. Too0i sx
KOPMUKOCNIHALbHI, PYOPOCNIHAILHI B0JIOKHA BeiL-
KUX NIBKYJIb NEPEBANCHO He Mieninizosani. /lughepern-
YII08aNHHS WAPI6 KOPU X0Ud i MAE OCMAMOYHY Pop-
MY, ane il mosuUHa HANOLOBUHY MEHULA 3A MOBUUNHY
dopocaoi modunu. Bona 6iopisusemvcs ne Oinennsm
Ha noJst, a OUDEPEHYIIOBAHHAM T BEAUUUHOIO HEPBO-
eux Kaimun. /lo momenmy Hapooxcenns CHUHHULL
MO30K 1 11020 OCHOBHI NPOGIOHUKOBE WIASAXU UG-
tomocs mieninizosanumu (tractus spino-talamicus,
tractus spino-cerebelaris, tractus vestibulo-spina-
lis). Mieninizosani neenoio mipoio i Wisxu MO3KO-
60z0 cmosoypa (fasciculus longitudinalis medialis).
3a paxynox wux wnsaxie 3abesneuyemvcs 36’s30K
i3 8eCMUOYNAPHUM aANapamom, KOOPOUHAyis pyxy
ouetl, zono6u, myayoa i Kinyicox. Baxgusum € Te,
110 Mi€JIIHI3AIIS TOCTYTIOBO CIIOBLIBHIOETHCS, ajie
MpoIec BiJTHOBJEHHS MI€JIIHY TPUBAE IMPOTATOM
ycboro KuTTs [13,58,67].

CyTTeBUMU MOMEHTAaMH B PO3BUTKY TOJIOB-
HOTO MO3KY, 3 KJIIHIYHOI TOYKHU 30Dy, € HE TiJTbKHU
BUIIe3a3HAUYEHI TIPOIIECH, ajle ¥ TOB’sI3aHi 3 HUMU
BuOipKoBa 3arnbesib HEMPOHIB, a TAKOXK eJliMiHaIisa
iXHIX BIJ[POCTKIB 1 cuHariciB. BuBuenss i posmmc-
pyBaHHSI MeXaHi3MiB (Pi3i0JIOTIYHOTO anonTo3y
€ OJIHUM i3 HalaKTyaJbHIIINX HAPSIMIB Cy4yacHOI
MeMYHOI Hayku. € CBiUeHHs, M0 PO3BUTOK Oa-
raTboX CTPYKTYP i TKAHUH CYTIPOBOIKYETHCS SKOP-
CTKO 3aIIPOrpaMOBaHIMU (hazaMut 3arubesti KIiTHH.
[le crocyerbcst i MO3KY, 10 po3BUBAEThC (de-
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HOMEH HEHPOHHOro JapBiHisMy). Y Gararbox
HOro [iIsTHKax YTBOPIOETBCSI 3HAYHO OiJibliie
HENPOHiB, HI’K BIKUBAE B TOAAIBIINX IePioax
PO3BUTKY. 3a PaxyHOK aronTo3dy B eMmOpioremesi
(6iIBIIIOI0 MIPOIO TO/Ii, KOJIM HEHPOHH (POPMYIOThH
CUHAITUYHI 3B'I3KN) THHE 25—75% KJIITUH y Pi3-
nux ginsakax IITHC. 3okpema, riHe GiIbIICTh MO-
TOHEHPOHIB, TMHYTH yCi HEUPOHU, SKI HECTIU MITKY
JUUISL HallpaBJIeHOTO pocTy akcoHiB. IlepeBary y Bu-
JKMBaHHI MalOTh Ti HEIPOHI, sIKi akTHBHIIIIe 6Py Th
y4YacTh Y MIKKJITUHHUX B3aeMofiisix. OKpiM Toro,
TMHYTH Ti HEHPOHH, sIKi XUOHO cHOpMyBagn CH-
Haricu abo B3arajii He BCTAHOBUJIH 3B'SI3KY 3 KJIITH-
HOIO-MIIIIEHHIO.

B onToTrenesi perymiii mijacTbcs HE Tijb-
KU KUIBKICTh TOIMYJIAIIT HEUPOHIB y IIJIOMY, aje
i KinbKicTh 30epeKeHnX KIITUHAMU BiZPOCTKIB,
IpoTe B KOXKHOTO HellpoHa 30epiraerbcs 31aT-
HiCcTh 710 (POPMYBaHHS HOBUX BiZI[POCTKIB i HOBUX
CHUHANTUYHUX KOHTAKTiB. OCHOBHOIO IPUYNHOIO
ixHpoi 3arubeJii € Te, MO BOHU HE OJIEPKYIOTh He-
OOXiZIHUX IS MIATPUMKM SKUTTEMISAIBHOCTI TPO-
(hiunnx daxrTopiB (KoHIENIiA HEWPOTPODIYHNX
B3aEMOZIil). Y Jofiell esiMiHAIlAg aKCOHA OIH-
caHa HaWKpalie /IJid MO30JUCTOTO Tijla 1 KOPTH-
KOCITIHAJTBHOTO TpakTy [60].

Enivinayiss  axcona 8 KOpMUKOCNIHAAOHOMY
Mpaxkmi NOUUHAEMbCL 6 MPemvoMYy MPUMECmpi
sazimmuocmi i nPoO0BHCYEMbC NPOMAZOM NEPULUX
2 nicasanonozo8ux poxie. Bin nepemesopioe Kopmu-
KOCNIHAIbHUE MPAKm i3 Cnouamxy 080CmMopoHHb020
(inci- ma xKowmpramepaivbiozo) nPosionozo wiis-
XY HA NEPesaNcHo KOHMPIAMEPANLLHULL NPOGIOHULL
wasx [32].

[Tipamiganit migx — 1e edepeHTHUI TBOHET -
POHHUI MIJISAX, IKUUA IIPOBOJAUTD IMITYJIbCU JIOBIJIb-
HUX PyXiB 10 M'si3iB pykK i Tysyba. BimbrmicTs
(6s113bK0 85% ) aKCOHIB MEPIIOro HelipoHa mipami-
HOTO IIJISIXY, Ha PIBHI ITepexo/ly I0BracToro B CIIUH-
HUIT MO30K, Y CKJaJi Tipamia, poOJsTh TOBHUIA
MepexpecT, ajie 3aJUMIAEThCs 10 15% BOJIOKOH,
SIKI POOJISAIT HETIOBHUI TIEPEXPECT, Y Pe3yJIbTaTi
I[bOTO M’sI31 TyJIy0a OTPUMYIOTH TTOBIIHY — imci-
i KOHTpJIaTepaJbHy iHHEpPBAIil0 MPOTU TiJIbKU
KOHTpJIaTepaJbHOI iHHepBallii M's3iB KiHI[IBOK.
Y HeMOBJIAT i /1iTeil PAaHHBOTO BiKY 3aJUINAETHCS
nmoziBiliHa iHHepBallig (irnci- i KoHTpJarepajbHa)
SIK JUIST M's13iB Tysry0a, Tak i /it M'sI3iB KiHITIBOK.
KuiniuHo 11e o3Hauae, 1110 03HAKK BOTHUIIEBOTO He-
BPOJIOTIYHOTO JIehiluTy, 30KpeMa, aCUMETPil M’ SI30-
BOTO TOHYCY, 3" sIBJII0ThCS TTocTynoBo [11]. KapTu-
Ha ogHocroponuboro JIIIT crae 6iibir OMITHOIO
MPOTITOM JIPYTOi TOJOBWHU 1-TO POKY KHUTTS,
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1[0 CIiBMIA/IA€ 31 3MiHAMU B KOPTUKOCITIHAJIBHOMY
TPaKTi, AKi TEePETBOPIOIOTD 1el NIJISAX BiJl ABOCTO-
POHHBOTO Ha IEPEBAKHO OJHOCTOPOHHIN (KOHTP-
JlaTepaabHuil ).

OsnaueHi 0cOBJIUBOCTI MAIOTh BEJIMKE 3HAYEH-
Hs1 y miAOMpaHHi Ta BU3HAYEHHI peabiyiTamiiHux
3aXO/iB 1 CYTTEBO BIUINBAIOTh HAa e(hEKTUBHICTH
JIIKyBaHHSI.

OcobsuBoro 3HaueHHsT B MePioi HOBOHA-
POJIKEHUX MalOTh TakK 3BaHI OCHOBHI Oe3ymoe6mi
pedaexcu nemoenamu. DbijibinicTh i3 HUX Ha-
JIEKUTD 710 TOHIYHUX pedekciB. Bonn Bukinka-
I0ThCA Y Pa3i 3MiHUM IOJIOKEHHSI Tijla Ta TOJIOBU
B IIPOCTOPI.

Yci  pedaexkcu 1€l Tpynu  TOMIJISIOTHCS
Ha CeeMeHmapHi pyxoei agmomamusMu, siki 3a-
MUKAIOTBbCS Ha PIBHI YMOBHUX CEZMEHMIE MO3KOB020
cmosbypa (opanvhi asmomamusmu) abo cezmenmis
CRUNHO020 MO3KY (CNiHanvbHi asmomamusmu), i Hao-
cezmeHmapHi nO30MOHIUHI A6MOMAMUIMU, TCH-
TPU SKUX PO3TAIOBAHI B JIJISHIN JI0BTaCTOTO MO3-
Ky (Mieroenyepaniuni no30moniuni agmomamusmi)
abo cepeIHbOrO MO3KY (Mesenuedaivii ycmanosui
pepaexcu).

o peganexcie opanvrnoeo asmomamuzmy
HAJIEKUTD JIOJIOHHO-pOTOBUIA peduiekc BabkiHa,
x000TKOBUI  (poTOBUIT) pedJieke, MONTYKOBHIt
pediiekce, HaszaabHO-IabiaIbHUI pedieke, CMOK-
TaJIbHUI pedIeKc.

o pegaexcie cninanvnozo asmomamusmy —
3axucHUll pedekce, pediekc onopu Ta aBTOMa-
TAYHOI XO/IM, BEPXHil (JOJOHHUII) XanaJbHUN
pediiexc Pobincona, HUKHIN XamaabHui pediiekc,
pediekc Mopo, pedaekcu Ilepeca i Iananra.

o mnaoceemenmapnux no3omoniuHux ae-
momamuamie — MienoeHuepanvui pegpaex-
cu (CUMETpUYHUN TMUWHWI TOHIYHUI pedIiekc,
aCUMeTPUYHWI [MUWHUN TOHIYHWH pedrekc, Jya-
GIpUHTHUI TOHIYHUI pedhieKe — 30KpeMa, B HOBO-
HapOJIPKeHWX, HA BIZIMIHY Bij liTeil TPYyAHOTO BIKY,
y MOJIOKEeHH] Ha CIUHI PYKU 1 HOTU 3aJTUIIAI0THCI
3irnytTumMu (aexcopHe MoJOKEeHHS). Y 3B'A3KYy
3 IIUM OI[iHIOETbCSI TOPIBHSJIBHUN CTYIiHb 3TH-
HauH4. Takuii pediekc € ¢iziomorivHnM y mepioi
HOBOHAPOJ/IKEHOCTI,  HajZlali  BiH  TOCTYIOBO
BMIHIOETBCST  IAOIPUHMHUMU  YCMAHOBUUMU  Pe-
nexcamu  (Jlanoday-eepxniii, Jlanday-nuxcnii) —
K Olibll HOBULL eman po3sumky pyxoeoi cgepu.
Y nojnoxeHHI Ha JKUBOTI AUTHUHA, IMTOYMHAIOUHU 3
2-T0 MicsIs KUTT, MiHIMAE 1 TPOTATOM TIEBHOTO
gacy yTpumye rosioBy. Criouarky BOHA CITUPAETh-
Cs1 Ha TIepeAIIivds, a 3 3—4-ro MicsIiB — Ha po3i-
rayTi pyku (Jlanmay-sepxwiit). Ha 5—6-my mics-

X JKUTTS PO3TUHAIOTHCS HOTU, IUTUHA ITiIHIMAE
Ta3 i crae Hakapauku (Jlanpay-HuskHii). Bigrak
Ha 6-My MIiCSIIi JKUTTS B TIOJIOXKEHHI HA JKUBOTI YiT-
KO BUpakeHa 3MiHa (hJIEKCOPHOTO TOHYCY KiHITIBOK
Ha eKCTeH30PHUI (PO3BUTOK aHTUTPaBITAIITHUX
MeXaHi3MiB).

Otsxe, mabipuHTHI ycTaHOBYI pediekcu icHy-
I0Th SIK KJIIHIYHWH TPOSIB PO3BUTKY aHTUTPaBiTa-
[MIMHUX ~ MexXaHi3miB. 3aTtpumMka (GOPMYyBaHHS
JaOIpUHTHUX ~ yCTaHOBYMX pedieKciB  BKasye
Ha 3aTPUMKY PO3BUTKY (Mi€siHI3aIil) CTPYKTYp
TOJIOBHOTO MO3KY /IUTUHU.

Ho mesenuyedanvrux ycmanosuux pedpaexcie
HaJeKaTh npocmi wutini ma myaybosi ycma-
HoBUl peghiexcu — y pasi MOBOPOTY TOJIOBU BOIK
TYIM OJHOYACHO ToBepTaeThest i TyayO. Il ped-
JIEKCH TIOYMHAIOTH BUSBJISTUCS 3 TI€Pioly HOBOHA-
POIKEHOCTI, 1006pe BUpakeHi Ha 2—4-My MiCSIISIX
JKUTTS, & TIOTIM TIOCTYTIOBO PEYKYIOThCS, 3MiHIOI0-
YKCh Ha JAHUI02061 WUiHi ma myay6oe6i ycmanoeui
peghaexcu.

Janupoz06i wutini ma myayoosi ycmamnosui peg-
Jlekcu 3'SIBJIIOThCA Ha 5-My Micslli xutTs (y pasi
MOBOpPOTa TOJIOBM BOIK Hamami (SK YacTHHAMU)
MOBEPTAETHCST TIeYOBHT 1osic i Tyay0). J[urtu-
Ha pobuTh crpoby moBepHyTHCs Ha 6ik. Heszaba-
POM 3a ITOBOPOTOM TOJIOBH i TyJIyOa TOBEPTAETHCST
Ta3zoBUil nogc. AuTrHa caMOCTiiiHO 1MOBEpTAETHCS
Ha OiK, IOTIM — Ha KuBIT. Tax nocmynoso gop-
MYEMBCS BUNPAMASIOUA PeaKuyis i Haoari eepmu-
KaivHa Yycmanosxka miia.

BpaxoByloun Buille3azHayeHe, MOXKHa IIPUILY-
CTUTH, 1110 HAJICETMEHTAPHI TTO30TOHIUHI pedIiek-
cu (opMyIOThCSl 32 MEBHOIO Y4YacTIO TTPOMIKHUX
CTPYKTYP TOJIOBHOTO MO3KY, 30KpeMa, KOPTUKAJIb-
HOT CyOTIIIACTUHL

OTtxe, 1T TPETHOTO TPUMECTPY BHYTPIIIHBO-
YTPOOHOTO JKUTTSI XapaKTepHe MBUKe 30iTbIIeH-
HS yCiX YaCTHH TOJOBHOTO MO3KY, (hopMyBaHHS
i morsmbieHHs Maiike yciX OCHOBHMX OOPO3H,
MosiBa KJIITWUHHOI AudepeHtiaiii Ta A03piBaHHS
HEWPOHIB, TPOJIOBXKEHHS Mi€JiHI3aIll TOJIOBHO-
ro Mo3KY. Ocobau6o weudxuil picm i Mopghonoziu-
Hi aMinu 6I00Y8AIOMbCsL 6 MUX UACTIUHAX MO3KY,
KL BUKOHYIOMb  HCUMMEBD  BANCIUBL  DYHKUYI.
Bix moBractoro Mo3Ky J03piBaHHSA ijie yepe3 aapa
cToBOypa i cepeHiit MO30K /10 BEJIMKHUX IiBKYJIb.
[lo yacy napojpkeHHs MiesiHizalis Malixe 3aBep-
IYETHCST B CIIMHHOMY MO3KY i CTOBOYPI, I0CsIraioun
cepeIHbOro MO3KY, 1 CTPYKTYPax MaJliIoHITPaJbHOL
cucremu (6J1ia KyJist, yopHa cyOCTaHILis, Me/liajib-
Hi s7pa Tasamyca, cyOTajgaMiyne sapo, sapa rirno-
TajlaMyca, 4epBOHa CyOCTaHIIis, OJIMBY JIOBracTOTO
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MO3KY, 7Ipa PETUKYJIpHOI hopMaillii) Ta 4acTKO-
BO — MO304Ka. ¥ Mipy IPOJIOBKEHHs MiesiHi3allii
pedaexcn rmepiogy HOBOHAPOKEHOCTI, SIK CETMEH-
TapHi pyxoBi aBTOMaTn3Mu (OpajbHi, CIIHAIbHI),
TaK 1 HaJICETMEHTApPHI TTO30TOHIUHI aBTOMATU3MU
(mienoentiedanbHi Ta Me3eHIedaTbHI ) 3MIHIOIOTh-
cs Ha ycraHoBYi peduiekcu (J1abipuHTHI Ta JIaHIIO-
rOBi) Bi/IIIOBiZIHO, PO3BUBAIOTHCSI aHTUTPaBiTalliiTHI
MexaHi3Mu, (HOPMYETbCAI BUNPSMJILIOUA Peak-
igd. Y 1ei 4yac mpofoBKY€EThCS (POPMYBAHHS CH-
HAITUYHUX KOHTAKTiB, aKCOHAJIBLHUI Ta J€HPUT-
HUU CIIPYTUHT.

Otike, TPOTATOM JKUTTA IJIOAa Ta MEPIINX
2 POKiB TCJISTIONIOTOBOTO TTePiOy MO3OK JIy:Ke aK-
TUBHO po3BUBa€Thcd. Ilik akmuenocmi po3eum-
Ky npunaoae na Opyzy NON0BUHY Ba2iMHOCMI
ma nepwi 3 MicAaui NOCMHAMANLHOZ0 HCUMMS,
ane aKkmueHicmv po3eUmMKYy MpooosHYE 3aIUA-
mucst 6Ucokoro i Hadani 6 nepwi 2 poxu, 0cobaUB0
6 nepuwuil pix nicis Hapoorucenns. Pyxosa Ta 1mo-
BeliHKOBa chepu PO3BUTKY [UTUHU TPYIHOTO BiKYy
OITTBIIIOI0  MIPOIO  OMOCEPENKOBaHI  CITiBiCHYBaH-
HSIM JIBOX OKPEMHUX, ajle B3aEMOIIOB'I3aHUX KipKO-
BUX CTPYKTYP — T€pexiJHOl CTPYKTYPH, 30KpeMa
cybrutactuiy, Ta (OPMyBaHHS KOPTHUKAJIBHOI
TIJTACTUHU.

Jnsa diaznocmuxu ue osnauae, wo 6aiCAUGi
dea 6iKxo06i nepiodu: nepinii — 6;1U3bKO 3 MicAIliB
MicJIsl HapO/KeHHS, KOJU eJIIMiHy€e KOPTUKaJIbHA
cyOIIacTuHa B IE€PBUHHINA PYXOBIifl, cOMaTOCEH-
COpHIi Ta 30pOBiif KOpi; IpyTruii — KiHelb 1-To po-
Ky, KOJIM eJiMiHy€ KOpPTHKaJbHa CyOILIaCTUHA B
ACOIIaTUBHUX JIJISTHKAX MiBKYJIb TOJIOBHOTO MO3KY.

KuiniuHi  1postBM  3HUKHEHHST CyOIIaCTUHE
B MIEPBUHHIN CEHCOPHIi 1 pyXOBiil AiMgHKax yepe3
3 Micani mics MoJoriB 30iraeThCsl 3 BEJIUKUM I1e-
PEX0/IOM y PYXOBill OBeiHILi:

no-nepule, CIOHTAHHO FeHEePOBaHi 3arajbHi pyXu
3MIHIOIOTBCS MLJIECTIPSIMOBAHUMY PYXaM#, TAKIMU
SK B3a€MHI MaHIyJs1il najabigmu [43,44].

no-opyee, tepexiy OJuM3bKO 3 MicsIiB Ta-
KOX € BIKOM, KOJIU Pi3HOMaHITHA PyXoBa IO-
BE/liIHKa HEMOBJIATU 3MIHIOETHCS BiJl HealalTuB-
HOI JI0 aJalTUBHOI B 0araTbOX CHUTYaIlisIX, 30Kpe-
Ma, MaHIIMyJdIii MaablIMU [IPOTUJIEKHOI PYKH,
IPOCTSATAHHS PYKU Ta JI0TUK, TOTATYBAHHS, XallaH-
H4 [43].

3MiHM, SAKi CHOCTEPITAlOTBCA B 1€l Tepioj
y PO3BUTKY TpedpOHTANIBHOI Ta TiM STHO-CKPOHE-
BOI MIJITHKY, BiAMOBIZAIOTh THUM, IO CIIOCTEpira-
IOThCS B PYXOBIl MMOBEIIHIN: y TiepIriil (asi pizHo-
MaHiTHa MOTOpHa IOBe/[iHKa IePeBaKHO CIIPUSIE
mpoiiecy MepIenToOpHOro AOCTiKeHHS (30pOoBe,
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CJIyXOBe€ BITI3HAHHS) Ta pyXam, CIPSIMOBAaHUM Ha
[[1JIb, 1 3HAYHO MEHIIle — aJallTallil 10 HaBKOJIUIII-
HBOTO Cepe/IOBUIIA, TO/I IK y IpyTiit dasi pyxosa
MOBEJ/IIHKA, TOPSAA 13 IPOJOBXKEHHSIM PO3BUTKY
MepPIENTOPHOTO JIOCTI/KEHHSI Ta IiJeclpsaMoBa-
HUX PYXiB, IIOYMHAE CIPUATU alanTallii, 30KpeMa,
PO3BUTKY BJIACTUBOCTEI Ta 0COOIUBOCTEN OpraHis-
My, HEOOXiZIHUX [IJIsI CTIHKOTO iCHYBaHHSI [TUTHHU
B HaBKOJIUITHbOMY cepenoButi [43]. Ile nae 3mo-
I'y MaJIIOKOBI HABUYATUCS IOTATYBATHUC 1 XaaTHCs,
cilaT¥ Ta CUJIITH, CTOATHU 1 XOUTH, KYyBaTU Ta TO-
BOPUTH TOTIO.

BpaxoByrouu mBH/IKI AMHAMIYHI 3MiHU PO3BUT-
Ky, 110 BifI0yBalOThCsI TPOTSATOM TEPITNX 2 POKIB
MMOCTHATAJBHOTO TEPiofy, KJIHIKO-/[iarHOCTUYHI
00cTeKeHHST MAIOTh JIEsIKi 0COOJUBOCTI Y BUSABJICH-
Hi paHHIX MOPYIlIeHb HEUPOPO3BUTKY.

Ilo-nepuie, oOIiHIOBAaHHSA PO3BUTKY Ma€ 3aJie-
JKaTU Bil BIKy AWUTWUHU, 30KpeMa, METOIWKH Ta
KpuTepil OI[iHIOBaHHSI MOBWHHI OyTH aaarToBaHi
JI0 BiKOBMX aHaTOMO-(hi3iooriyHuX 0co0IMBO-
creil Mo3ky auTuHU. Ile o3Havae, 1110 HEBPOJIOTiy-
HE OI[HIOBaHHS HOBOHAPOJKEHOTO Mepeabadae
JIOJIATKOBI TIYHKTH Ta KPUTEPil TUTIOBUX i HETHUIIO-
BUX TMOKAa3HUKIB, JI0 KJIACUYHOTO HEBPOJIOTTYHOTO
obcreskenns [26,99,101].

IMo-apyre, HagBHICTb (DYHKIIOHYBaHHS Iie-
peXifiHUX CTPYKTYP MO3KY (KOpTHKaIbHA CyOTLIa-
CTUHA, 30BHINTHIN 3€PHUCTUN TIap MO30YKa), AKi
GIJIBIOI0 MIPOI0 BU3HAYAIOTH PO3BUTOK PYXOBOI
Ta TOBEIHKOBOI chepr B Tel Iepiojl, He 3aBKIN
Jla€ 3MOI'y CBOEYACHO OI[IHUTHU Ta CIIPOTHO3YBATH
MOJIAJILIIUI PO3BUTOK MaJioKa. binbiricTs HeMOB-
JIAT 13 1uhy3HUM TIOPYTIIEHHSM M 'SI30BOTO TOHYCY
B TOCTPOMY TIEPIO/Ii B TOAAIBITIOMY MAIOTh TUTIOBUAH
710 BiKy HEBPOJIOTIUHNI po3BUTOK [41]; i HaBnaky,
HEMOBJIATA SIKI IEMOHCTPYIOTb TUIIOBI TOKa3HUKU
HEeIPOTICUXIYHOTO PO3BUTKY B MEPIIAHN PiK KUTTI
(ocobsmBo B mepiri 9 MicaiiB), misHile MOKYTh
MaTu TOPYIIEHHS HEHPOPO3BUTKY (HANPUKIAL,
PAC) [84].

Y HOBOHAPOJKEHOTO 3 OJIHOCTOPOHHIM YIIKO-
JUKEHHSIM TOJIOBHOTO MO3KY /10 3-MICSTYHOTO BiKYy
B HEBPOJIOTIYHOMY CTaTyCi MOKYTb IlepeBaxa-
™ Audy3Hi HEBPOJIOTIUHI MOPYIIeHHs (3arajibHe
migBuIeHHsT a00 3HUKEHHS M’SI30BOIO TOHYCY)
6e3 BUPaKEHUX O3HAK acUMETPil; 31 30iTbIeHHIM
BiKy auTHHU (3 3—5-T0 MicsIIiB, 0COBJIUBO y IPyTO-
MY TiBPiuYi JKUTTS) aCUMETPisi M'I30BOTO TOHYCY
cTae GiJIbIl BUPasKeHOI0, a KapTHHA IipaMifHOl He-
JIOCTaTHOCTI, y TTOIAJIBIIIOMY (DOPMYBAHHS TeMilla-
pesy, crae momiTHimow. Onucani KIiHIYHI TTPO-
SIBU PYXOBUX ITOPYIIIEHD OB’ s13aHi 31 3MiHaMU, sIKi
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MIOCTYIIOBO TEPEeTBOPIOIOTh KOPTUKOCIIHAJIBHUI
TPaKT i3 JBOCTOPOHHBLOTO IPOBIAHOTO MIIAXY Ha
repeBakHO OTHOCTOPOHHIN (KOHTpJIaTepaIbHU ).

3azHaueHi Buie aHatoMo-¢iziooriydi ocob-
JIMBOCT1 PO3BUTKY TOJOBHOTO MO3KY B IIEpIIi 3 Mi-
CAIl JKUTTS AUTUHU 3aCTEPIraloTh KJIHIIMCTA Bif
KiHIIEBOTO TPaKTyBaHHA 3MiH y HEBPOJIOTIYHOMY
craryci.

Came 1i HelipokJiHiuHI 0COOJMBOCTI BU3HAYA-
I0Th HEOOXiHICTh TPYHTOBHOTO IEPETJISIY METO-
JIUKH OIIHIOBAHHS HEBPOJIOTTYHOTO CTATyCy HOBO-
HapO/KEHMNX, 30KpeMa, IepeyacHO HapO/KeHUX
HEMOBJIAT 1 IiTell pAHHBOTO BiKY.

Panug piarHocTvka mnopylieHb Heiporcuxiv-
HOTO PO3BUTKY IIOYMHAETHCS 3 BUBYEHHS aHa-
MHe3y JKUTTSI Ta XBOPOOM [UTHHU, TaKOXK
nepegbavae 3araJbHUN HEBPOJIOTTYHMIT orisiy (He-
BPOJIOTIYHUI CTATYC), BUKOPUCTAHHS METO/IiB HEM-
poBisyasizailii(MarHiTHO-pe30HaHCHATOMOTpagis —
MPT, neiipoconorpadis — HCI'), cranmaptusosa-
HUX HEBPOJIOTIYHUX IIIKAJI, 30KPEMa, CTaHAAPTU30-
BaHUX OI[IHOK PyXOBOi chepHu.

Ha cyuacnomy erami y cBiTOBill Heipopea-
OlmiTalliiHIN IPaKTUI iCHY€E ABa MiAXOAM MO0
OTliHIOBaHHS (DYHKI[IOHAJTBHOTO PO3BUTKY [TUTHHU
3 PYXOBUMU TOPYIIEHHSIMU: KUIBKiCHE OI[iHIOBaH-
Hs (QYHKITIOHATBHOTO PYXOBOTO PO3BUTKY AUTHHU
Ta sikicue [7,104]:

® KiJTbKiCHE OITIHIOBAHHS PyXOBUX (QYHKITIN J1a€
3MOTY TTPOBECTH YHi(hiKOBAHWIT aHAI3 CTAHY BEJIN-
Kol Ta ApiOHOT MOTOPUKK (HANPUKIIAA, KilTbKiCHe
OIliHIOBAHHS PiBHS (DYHKIIOHAJBHOTO PO3BUTKY
TOB’sI3aHe 31 3/IaTHICTIO AWUTUHU 10 TTOBEPTaHHS,
CHU/IIHHS, TTOB3aHHS TOTIO);

e gKiCHe OI[IHIOBAaHHS JIa€ 3MOTY BU3HAUUTH
CTYNiHb BUKOHAHHS TEBHUX PYXOBUX HABUYOK
(HApUKJIa, HACKLIBKU 00pe B IUTUHU 30epeske-
Ha KOOP/MHAILIST PYXiB ITi/] 4ac CHIIHHSI, XObOW ).

Y nonasnbiioMmy BUKOPUCTaHHS METOUK i TECTiB
OLIIHIOBaHHS PYXOBOTO PO3BUTKY 3aJICSKUTh B/l METH,
SIKy MU CTaBUMO Tiepejt 00010, 30KpeMa, iCHYIOTb:

e OI[IHOYHI METOIMKH, sIKi 3ACTOCOBYIOTHCS JIJIsT
MIPOTHO3YBAHHS PO3BUTKY PYXOBHUX MOPYTIEHB;

e MCKPHUMIHAIIl{HI TEeCTH, SAKi [Iaf0Th 3MOTY
BUABUTH 3aTPUMKY PO3BUTKY IIeBHUX PyXoO-
BUX (DYHKITIH;

e OIIHOYHI TECTH, SKi Jal0Th 3MOTY BUSIBU-
TH 3MiHM B PYXOBOMY PO3BUTKY B TEpPMiHi yacy
(MOHITOPUHT).

Orngn icHyrOuUMX — IHCTPYMEHTIB — PaHHBOI
JIIArHOCTUKY TPOBOJIUTHCSA BIATIOBIZIHO /10 OCHOB
Mixknaponnoi  kiacudikamii - QyHKIiIOHYBaH-
Hsl, OOMEKEHHS JKUTTEIISIIbHOCTI Ta 30pPOB’d
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(MK®, International Classification of Functioning,
Disability and Health — ICF), 3amporoHoBaHOi
MeYHil criibHOTI Ha BeecBiTHiil acambiiel oxo-
ponu 3x0po’st y tpasHi 2001 poky gk HamiHUN
IHCTpYMEHT JIJIs1 OIHIOBaHHS (DYHKI[IOHYBAaHHS
3nopoB’st moauau [94]. Ilg ywikasbha iHimiaTu-
Ba BcecBiTHBOI oOpranizailii 0XopoHU 3I0POB’S
yrepine Hajaja MOKJIUBICTh (PaxiBIsIM y Taysi
COTIIaJIbHOT MEINTIMHU TIOTJISTHYTH Ha TIAI[iEHTa He
il KyTOM XBOpoOH, ajie i 3 60Ky OYHKI[IOHATIHHO-
TO TMOTEHITIAY 3/IOPOB’S B paMKaX HOT0 MIOJIEHHUX
SKUTTEBUX 3aB/IAHD 1 11JIEH.

Y 2007 p. pospobieHa Bepcis s iTeit
ta migmitkis [55]. Cuaix HarosocuTH, 1O TPOTS-
rom octanHix 20 pokiB cyyacHa HayKa Ta IpaKTH-
Ka Iepeiiin Big 6ioMmeuaHoi Mozesi XBOpoOu 10
6IOTICHXOCOTIAIbHOI  KOHIEMIi moOyI0BU JIiKY-
BaJIbHO-[IaTHOCTUYHOTO TTPOIIECY.

Ha Bigminy Bix MixHapoaHoi kiacudika-
il XBOpoO, y SAKIll pO3TJISIAlOThCsS AiarHOCTUYHI
actiekTy xBopoi oaunu, MK® nHamae ymosu s
BUYEPITHOTO (PYHKITIOHATILHOTO JIiaTHO3Y, a TaKOX
U1t 00’ EKTUBHOIO OL[IHIOBaHHS e()eKTUBHOCTI pea-
OimiTAI[iITHIX 3aXO0/iB, IO IIPOBOASTHCS.

Crpykrypa MK® (tabn.) mae aBi wacTwHw,
KOXKHA 3 KHMX, CBOEIO YeProlo, CKIAIAETHCS 3 IBOX
KOMITOHEHTIB.

Yacmuna 1 — OyHKIIOHYBaHHS Ta 0OMEKEHHS
SKUTTENISIIBHOCTI:

a) (OyHKIII Ta CTPYKTYPH OpPTaHi3MYy;

6) aKTUBHICTD Ta y4aCTb.

Yacmuna 2 — OakTopu KOHTEKCTY:

a) hakTOpU JOBKIJLIS;

6) ocobucricHi hakTopHu.

Takuil migxig gaB 3MOry MeAMYHIH CHiJIbHOTI
HiIATH 10 PO3yMIHHST 3I0POB’ST Ta XBOPOOW SIK
J10 Pe3yJibTaTy B3aeMO/Iii (hi310JI0TIYHNX, TICUXOJI0-
FYHUX 1 COlIaJIbHUX MIPOIIECiB, a TAKOXK CIIPIMYyBa-
TH 3YCHUJIJIS HA TIOI0JIAHHS He TiIbKHU (Pi3UdHOI Ta
[ICUXOJIOTIYHOL IIKOAU, ajie 1 coriaabHoro aucba-
JIAHCY, 3aTI0/IITHOTO 3aXBOPIOBAHHSIM.

Orxe, MK® nae 3mory BTIIMTU B TIPaKTUY-
HY JISITBHICTD KOHIIEMIIII0 COIIaIbHOI MEJINIINHH,
y TOMY YMCJI COTiaJbHOI TepiaTpii. A 11e, CBOEO
4eproio, jgonomarae GaxiBigM OIIHUTA edek-
TUBHICTH peabimiTallii XBOPUX, L0 IIPOBOAUTHCS,
HEe TUIBKMU 3 TOYKHU 30Dy BiJITHOBJIEHHS BTPAUYCHUX
abo mopymeHnx (GyHKIIiH, ajie it 3 60Ky aKTUBHOI
iHTerpallii maimienTa B WOro 3BUYHE CEPEIOBUIIIE.
AKIIEHT CTaBUTHCS CaMe Ha MOBCAK/IEHHUX T0Tpe-
Gax maifieHTa (AMTUHK), 110, 3BICHO, AOIIOMAarae
MiIBUNITATH HOTO PiBEHb MOTUBAIII1 /10 BUKOHAHHS
MOCTABJIEHUX TiJIeH 1 IOCATTH KpaIuX Pe3yJabraTiB
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Tabruys
CtpykTypa MixHapoaHor knacudikauii pyHKLiOHYBaHHA, 0OMEXXeHHS XXUTTEAIIbHOCTI Ta 3A0pO0B’a [54]
YactuHa 1: PyHKUiIOHYBaHHS YactuHa 2:
Ta OOMEXXEeHHSI XUTTELRIANIbHOCTI dakTopu KOHTEKCTY
KomnoHeHTH , I
DyHKLIT Ta CTPYKTY - AKTUBHICTb dakTopu HaBKONNLL- Oco6ucTiCHI
puv opraHiamy Ta y4acrb HbOIro cepenoBuLLa dakTopu
Lo BHyTpiLHI
1. DyHKUiT opraHiamy Coepu fg g)"' L"K"J g‘: "égﬁg BIJINBY Ha
HdomeHn 2. CTpykTYypM Op- KUTTERIANBHOCTI a0 6yrv| exeH z a ST PYHKLIOHYBAHHA
raHiamy (3aBO@HHA, Ajf) TEMIANBHOCTI Ta 06MEXEHHS XUT-
TELISNbHOCTI
lMoTreHuiviHa
3miHa pyHkUin 34aTHICTb B/IKOHAHHSA MonerwysansHUit abo
opraHiamy 3aBAAHHA B CTaHOAPTHNX nepeLwKoaxXyBab-
(disionorivHa) YMOBax H BNIMB DIBUYHOIO Bnnve Bnactmeo-
MapameTtpn . . . ! ! )
3MiHa cTpykTyp Peanizauis coujansbHoro cepeno- CTen 0COBUCTOCTI
opraHiamy BVIKOHAHHA 3aBOAHHS BULLA, CBITY BIAHOCKH Ta
(aHaTtomi4Ha) B PEasbHIV XUTTEBIN yCTaHOBOK
cuTyaui
dDyHKLioHaNb-
Mo3nTneHWIi Ha i CTPYKTYypHa AKTUBHICTb Ta y4acTb MonerwysabHi
acnexr yinicHicTs bakTop He 3aCTOCOBYETLCH
PDYHKLiOHYBaHHS
ObmexeHHd
Herartushuii MopyueHHs AKTUBHOCT Ta y4acTi Bap’epun / He 38CTOCOBYETHCS
acnekr , , MNepelwkoon
OBMEXEHHSA XUTTELIANBHOCTI

y opMyBaHHI HOBUX HABUYOK, HEOOXiHUX Y T10-
BCSAKIEHHOMY KUTTI [75].

Incmpymenmu, cnpamoeani na ouinr06aH-
Hs 3min cmpyxkmyp opeanizmy (I[HC), y Ttomy
YUCJi CTPYKTYPHUX (QHATOMIYHUX) TOPYIIEHb i3
6oky ITHC, 30kpeMa roJloBHOTO MO3KY, 3aCTOCOBY-
I0ThCS B KJIIHIYHUX JOCHIKEHHAX Y BUTJIA/1 Hell-
posigyasi3zarii rosjoaoro Mmo3ky (MPT rosioBaOTO
mosky, HCI). Ha 1ieit vac MPT romoBroro i crimi-
HOTO MO3KY € <«30JIOTUM CTaHAapTOM» HEHPOBi3y-
asrizarlii HoBOHapo/KeHux [4,9,64].

Hessaskaroun na te, mo HCI He € <«3010TuMm
CTaHJAPTOM» HEUPOBi3yali3alliiHuX MeTOAUK Y
HOBOHAPOJ/IKEHUX, BOHA TMPOJOBXKYE BijlirpaBatu
3HAYHy POJIb y PaHHIN AIaTHOCTUIN YIIKOIKEHD
MO3Ky Ta TIOPYIIeHb HEHPOPO3BUTKY HOBOHAPO-
JUKEHUX, 30KpeMa, y Iiepel4acHO HapOo/PKeHUX JITeil.
HCT € mocrynaum i MOGiTbHUM  (TIPHJTIZKKOBHM)
HeWpOBi3yasi3alliiHUM ~ MeTOIOM  JIOCJIi/[KeHHS,
SAKUN TOCUTH TTPOCTUHN Y BUKOPUCTaHHI. 3a JaHUMU
M. Martinez—Biarge Ta criiBaBT., TO€/IHAHHS [TOCJIi-
nosHoro HCI' ta MPT y 40 twxkuis IIKB 3ymos-
JIOIOTh Kpallliii MPOTHO3 Pe3yJibraTy, HixK TiJIbKU
oznHopasoso 3pobsiena MPT [74]. MPT y nHoBoHa-
POIKeHNX, 6e3yMOBHO, € iIH(OPMATUBHO 0COOJIUBOIO
B IIPOTHO3YBaHHI Pe3yJIbTaTiB PO3BUTKY 3 TOUKU 30Dy
pyxoBux mopyierb. OfHaK Take IOCTIKEHHS He
3aBK/IM JIOCTYITHE 3HAYHIIT OLIBIIOCTI [iTeil.

Metaanasis TpOTHOCTUYHOI I[IHHOCTI 3BUYAli-
Hoi MPT y nmepenuacHo HapoaKeHUX [iTeH, sKi
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Hapoauucs /10 33-T0 TUIKHS TecTallii, MOKa3aB,
10 ckanyBanns, 3pobsene B IIKB 40 Tuskuis, Biz-
HOCHO JIa€ TapHi pe3yIbraTu B epeadOadenti [116].
Anomauii Ha MPT-ckanysanni B [IKB 40 Tmx-
HiB nporuosyiots [IIII i3 uyTnusicrio 77% i cre-
mudivnicTio 79%, ane iHTeJIeKTyaJ bHI MOPYIIEH-
HS TIPOTHO3YIOTh MEHIII a/IeKBATHO (UyTJIUBICTD —
66%, crienudivnicTs — 61%) [116].

Anomartii Ha 3Buuaiinux MPT-ckanyBaHHSX
[IPOTATOM IEPIIOTO THXKHS IICJIS 1OJIOTIB Hepe/-
6avatoTh HECIIPUSTIMBUI PE3YJIbTaT i3 4y TIUBICTIO
85% i crierudiunictio 86—89%. MPT-ckanyBanms,
3pobsieHe Ha 2—4-My TUKHAX IICAS HApPOIKEH-
Hsl, aCOIIOEThCS 3 BHUIO0 uYyTauBicTio (99%),
asie HK4oIo crieruiunicTio (53%) [110].

Hopywenns @Qynuxuiii opeanizmy (I[HC)
BU3HAYAETHCS 32 JIOTIOMOTOI0 iHCTPYMEHTAJIbHUX
GyHKITIOHATEHUX MeTOAUK (eseKTpoeHtiedano-
rpadisg, mosicomuorpadis), TaKOXKX BU3HAUEHHS
piBHST GioMapKepiB HeEHPOHAJBLHOI Ta TJHATbHOI
npupoan y Kposi (Helpocrerupivanx OiIKiB
Ta aHTUTLJ 10 HUX). BaskinBe 3HaueHHS HAJIAETh-
Cs CTaH/IApTHU30BAaHUM HEBPOJIOTIUHUM IIKAJaM
Ta OLIIHKaM.

[locToBipHE OIlIHIOBaHHSI HEBPOJIOTIYHOTO, PYy-
XOBOTO Ta MOBEAIHKOBOIO CTaTyCy BUMarae, 1oo
HEMOBJIST OyJi0 B aJeKBAaTHOMY TOBEIiHKOBOMY
crani. Ile o3nauae, 1Mo HeMOBJA He IIaye i He
CMOKYe TIYCTYIIKY, OCKIJIbKYU 11€ 3aBa’KA€ Pe3yJib-
tatam Tecty. [lig yac 6ibIIOCTI TECTIB HEMOBJIATA
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TAKOX He MOBUHHI criaTh. BunsatkoM i3 11boro mpa-
BUJIA € Te, 1110 3aTajIbHi PyXU MOKYTb OI[IHIOBaTHUCS
iz yac akTuBHOI (pasu cHy. OcTaHHS € 3pYyYHOIO
iHopmMarli€ero 17 OIiHIOBAaHHA 3aTrajJbHUX PYXIB,
KOJIM 1HO/I OyBAa€ CKIIAJIHO OTPUMATH TOCUTH J[OB-
MU BiZleo3aliuc HEMOBJISTH 4epe3 IiJ[BUIIECHY
Helipodisiosoriuay 30yAJUBICTh Yy IIBOMY Billi.
Y 3B’43Ky 3 IUM JIOPEYHO HABECTHU KJacu(iKaIliio
CTaHy HOBOHAPO/ZKEHOTO.

3a H. Prechtl Ta D. Beintema [93], po3pi3usi-
10T TaKi CTAHW HOBOHAPO/IZKEHOTO:

1) oui 3arutolieHi, IMXaHHS PIBHOMIpHE, PyXiB
HEMae;

2) oui 3aruIolneHi, [UXaHHSI HePiBHOMIPHE,
3HAYHUX PYXiB HEMAE;

3) odi po3MJIIoIeHi, 3HAYHNX PyXiB HEMAE;

4) o4l PO3IJIOIIEH], TIOCTIMHI MOMITHI pPyXH,
KPUKY HEMAE;

5) oui posmumolieHi abo 3aruioIeHi, Kpuk abo
30yIKeHMiT cTaH;

6) Oyab-skuil iHIUN cran (OmUCATH, Yy TOMY
YUCIT KOMA).

OnTuMasbHUM U1 OTJISILY € CTaH 4.

3a T.B. Brazelton [12], Bugisisiiors Taki cranu
HEPBOBOI CUCTEMH B HOBOHAPO/IZKEHOTO:

1) rInGOKMUI COH 13 peryIsspHUM JUXaHHAM, 04l
3allI0IIleH], HeMa€ CIIOHTAHHOI aKTUBHOCTI, HEMAE
pyxiB oueii;

2) MOBepXHEBUI COH 13 3aIIIONEHUMU OUNMa,
HIBUJIKI PYXU OuYell, HeperyJsipHe JUXaHHs,;

3) apimMora abo HamiBAPIMOTA, OYi PO3ILIIONIEH]
200 3aI1Io1IeH];

4) yBara 3 sICHUM TIOTJISI/IOM, MiHIMaJIbHA PYXO-
Ba aKTUBHICTH;

5) oui po3ILTIOleH], 3HAYHA PYX0OBa aKTHBHICTD;

6) KpuK.

3a 1ieo kgacudikaili€elo ONTUMAJbHUM 1715
orJisity € ctan 4 abo 5.

Y crarti 06roBOPIOIOTHCS /IESTKI 3 HANTIOMINPEHi-
MUX JIaTHOCTUYHUX IITKaJ, TecTiB. Bubip Oymb-
STKOTO IHCTPYMEHTY JOCTI/PKEHHST Ma€e 6a3yBaTHCsI
Ha METI JI0CJI/KEHHS Ta KOHTUHTEHTI (BiK marfieH-
Ta, 0COOJIMBO SIKIIO 1€ AUTUHA PAHHBOTO BiKY).

Haii6inbimn 3HaYymuMu MOTOPHUMM  IIIKaJa-
MU B IePiOjli HEMOBJISTH, IKi BUKOPUCTOBYIOTb-
Cs Ui TIPOTHO3YBAHHSI Pe3YJIbTary, € 3arajbHa
oninka pyxy (General Movements Assessment,
GMA) [91], TecT pyXoBOI aKTUBHOCTI HEMOBJISITH
(The Test of Infant Motor Performance, TIMP)
[19] ta moropuuit mpodins HemonsstTu (Infant
Motor Profile, IMP) [41]. Ili Tectu Takox BH-
KOPUCTOBYIOTHCSI SIK JIMCKPUMIHAINIMHI Ta ISt
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MOHITOPUHTY pYyXOBUX TopylieHb. Kpim TOrO,
IMP € incTpymeHTOM OIliHIOBaHHS e(eKTy paH-
uporo BTpyuanus [1,50,106].

OsHaueHi BUIIE TTPOTHOCTUYHI MITKAJIN YaCTKOBO
(TIMP) a6o nosnictio (GMA ta IMP) 3acHoBani
Ha CIIOCTEpEeKeHHI 3a AKICTI0O caMOreHepOBAHUX
PYXiB.

1. Prechtl General Movements Assessment —
GMA (3aranpua ominka pyxiB Prechtl) € mpo-
FHOCTUYHWM 1 IUCKPUMIHAI[ITHUM THCTPYMEHTOM,
KU epe6adae CrocTepesKeH st 3a CIOHTAHHOTO
PYXOBOIO aKTUBHICTIO HeMOBJIATH. [leit incTpyMeHT
BUKOPUCTOBYETHCS BiJl HAPOJKEHHS TUTHUHU, 30-
KpeMa, y TlepeI9acHO HapoKeHUX fiTeil i 10 20-To
TrokHs [TKB. OniHo0Thes 3arajibHi pyXu HEMOB-
JiaTH 3 Bifieo3anucy. Texnika Bizeo mpocra. Kamepa
BCTAHOBJTIOETHCS Ha BijicTadl 1 M BiJl piBHA JIiJKKa
mutunn. ITosmoxkenHs kamepu abo caritaJbHO 110
cepefHiit Jiinii, abo yatepasbHO 3Bepxy. [uTtnHa
JIKUTH Ha CIWHI 32 ONTUMAJIBHOI TeMIlepaTypH,
y CTaHi aKTMBHOTO HeCTaHHs, O6akaHo 0e3 KPUKY
i xaukan#asa. OIiHIOBaHHS ITPOBOAUTHCS BiAOBII-
HO /10 Bi/le03aIucy 3 TPhOMa MOBHUMU TIOCJTiI0BHO-
CTSIMU aKTUBHUX pyXiB (mpubiausto 5 xB) [91].

[Tpotsarom 40 pokiB MizKHApPOHA TPYTIA BUEHUX
ITi/] KEPIBHUIITBOM BUATHOTO JUTIYOTO HEBPOJIO-
ra H.ER. Prechtl pospobuia opurinanbhy cxemy
HOTJIS/IIB HA ITPoIleC PO3BUTKY HEPBOBOI CUCTEMU
B I1J10/1a, HOBOHAPO/)KEHOTO Ta ANTUHU [92].

OCHOBHUMM TIOJIO)KEHHSIMU Ta YSBJICHHAME
i€l HeWpPOeBOJIOIIIHOI KOHIeNIii € OHTOre-
HEeTHYHA ajanTtaiis (3MiHAa PyXOBOi aKTUBHOCTI
JUIST 3JICKBATHOI a/IallTallil Opra’isaMy /10 YMOB BHY-
TPIIIHBOTO Ta 30BHINTHBOTO CEPEIOBUINA HA PI3HUX
eTarax OHTOreHe3y ), (PyHKI[IOHAJIbHUIL penepTyap
(cykymHicTh  pedyiekciB, peakIliii, TOBEeIIHKN
JUIS1 32/I0BOJICHHS 30BHINIHIX 1 BHYTPIIIHIX BUMOT
cepe/IoBUINA), KOKHUIL eTall PO3BUTKY Ma€ IIeBHY
oprasisaififo HepBoBOi cuctemu (He3pina abo me-
pefyacHo Hapo/pKeHa IUTHHA MA€ HEONTUMAJIbHY
OpraHizalliio HepBOBOI CHCTEMU), PyXOBa aKTHB-
HICTh TIEPBUHHA BiIHOCHO iHIIUX (POPM Iisliib-
HOCTI INIOZIAa TAa HEMOBJISITH, YiTKA CIIAAKOEMHICTD
OCHOBHUX (DYHKIIIM T1JI0/1a, HOBOHAPOJZKEHOTO
Ta HEMOBJISITH Bi/l aHTEHATAJIbHOTO /10 TOCTHATAJIb-
Horo tnepiony kuttd. Ille oxHuM i3 mpUHIUATIB
3aITPOMTOHOBAHOI METOJIMKHU € OIIHIOBAaHHS CIIOH-
TAHHOI aKTUBHOCTI y BUTJISA/L IIJIICHOCTI CITPUIA-
HaTTs (gestalt perception). [[uHamika crioHTaHHOI
aktuBHocTi  (writhing—fidgety—>maninyastushi
Ta AaHTUTPABITAIlIiHI PyXW) PO3TJISAAETHC IK 3Mi-
Ha 1iTicHuX 06pasiB pyxiB.
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[lix HopMasmbHUMK TeHepasli30BaHUMM pyXamMu
(general movements, GM) po3yMitOTbCsI «BEJTHKI
PyXu», 110 3aJy4yaloTb yce Tijio. BoHM MOXKYTb
TPUBATH BiJl KITbKOX CEKYH/I /10 6araThOX XBUJINH.
OcHoBHOIO 0cob6uBicTIO HOpManIbHux GM € ixns
gapiabenviicms i3 NOCAIO0BHUM 3ANYUCHHAM KiH-
uieok, wui, mymyoa. Bonn MiHIUBI 3a iHTEHCHB-
HICTIO, TMBU/KICTIO i CHJIOIO, MTOCTYIIOBO TMOYMUHA-
I0TbCS 1 3aKiHUylOTbCs. Yacrinie poO3TMHAHHS Ta
3rMHAHHS KIiHI[IBOK ITOCJIIOBHI Ta KOMILJIEKCHI,
3 HaKJIaJaHHSIM POTaIliii Ta «M SIKUMU» 3MiHAMH
B HanpsaMKky pyxiB. [li komronentn najgaiots GM
MJIABHOCTI Ta €JIETAHTHOCTI 1 CTBOPIOIOTH BPasKeH-
Hs1 KOMILIeKCcHOCTI Ta BapiabeabHocti [90]. Ocob-
suBocTssMu GM € ToMiTHA TPUBATICTH (XBUJIMTHN ),
3aJIydeHHsI M'sI3iB yChOTO TiJIa, 10 A€ 3MOry OyTH
3PYYHUM 00’€EKTOM [IJIsI JIOCTTI [PKEHHSI.

Y HOBOHApOKEHUX MiTEl MPOTATOM IePIINX
3 MicdriB micas TepminoBux noJiorieB GM onucy-
10Tbest sk writhing GM. Haii6inbin 61M3bKUM 110-
HATTSIM TepMiHy «writhing» € «3BuBanHs», TOGTO
«3uBaoyi pyxu» [91]. Writhing GM xapakre-
PU3YETHCA PyXaMU MaJjol Ta cepe/lHbOl aMILTITy A1
3 MaJIOI0 1 TTIOMIpHOIO MIBUKiCTIO. BOHU MOXYTb
nepepuBaTUCs MIBUIKUMU Ta BEJIUKUMU PO3TH-
HAJIBHUMHU pyxaMu. 3a3Buyaii writhing wmaiors
eJTTICOIIHY, YePBOIOAIOHY (hOpMY.

Y Bimi 6-9 THKHIB NMOCTHATAJIBHOTO BIKY
(3 ypaxyBauusam KB) ¢opwma i xapakrep GM y mu-
THUHHU, SIKa HOPMAJIbHO PO3BUBAETHCS, 3MIHIOETHCS
3 writhing na fidgety. HaiibimkuuM moHATTSIM
tepminy <«fidgety» € <«merymumBicTb», TOOTO
«MeTynuIBi pyxu». IIpoTsarom KiJbKOX THIKHIB
o0W/IBa TUIIN PYXiB Y HEMOBJISITH MOXKYTh CITiBiC-
nysatu [91,94]. Fidgety GM (F) siBisiioth c06010
KPYroBi pyxu Tysry0a, mivi Ta KiHI[iBOK Y Pi3HUX Ha-
PsSIMKaX MaJIoi aMIIITy/IM Ta IIOMiPHOI ITBUAKOCTI
3 PI3HUMU TeMIIaMW TTPUCKOPeHHsd. BoHu HasiBHI
MOCTIfHO B HEMOBJIAAT 3a3HAYEHOTO BIKYy Yy CTaHi
HeclaHHs, KpiM 1epiofay akruBnoi yBaru. Fidgety
3’ABJSIOTBCS Y Billi 8—9 THIKHIB i 306epiraoThes 10
15—16 THXKHIB, ajie MOKYTb 3'SIBJATUCS B 6 THKHIB
i 36epiraTucs 1o 20 tmxHiB KB.

Ha pannix eranax mposisu fidgety GM (F)
€ 130/IbOBAaHUMU 1 OIIHIOIOTBCS HA «+», KOJIM BOHU
3POCTAaIOTh 32 YaCTOTOIO, TO OIIHIOIOTHCH <++»,
3a [0/IAJIbIIOrO 3racanHsl I 3HOBY OIIIHIOIOTHCS Ha
«+». Y Tomy pasi, kosmu F oeanyernest 3 writhing
(y Bimi 6—8 twkuiB KB) abo 3 maninyisatuBHUMEI
Ta aHTWTrpaBiTamiiHuMu pyxamu (y Biri 01u3b-
ko 20 tmxniB KB), BoHM OIiHIOIOTbCS SK <«*»
(3mimani F) [94].
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Y Bimi monazn 15—16 twxuiB KB y HemoBsT 1o-
cTynoBo (hOPMYIOThCS iHIIN TATePHU CIIOHTAHHOI
PYXOBOi aKTMUBHOCTI, TaKi sIK MaHIITyJISTUBHI PyXH,
JIOBUIbHI PYXH, IOTUKH, XallaHHS, IOTATYBAHHS, aK-
ciajibHe obepTaHHs, aHTUrpaBiTaliiiti pyxu (ImigHi-
MaHHS HiT, KOJIIHO-KUCTHOBUH KOHTAKT Ta iH.).

Y pasi ymkoa:KeHHs MO3KY 3a3BUYail MOpy-
myiotbess GM. Hacammepesn nopyniyerbesi KoM-
IJIEKCHICTH 1 BapiabibHICTh PYXiB, BOHU CTaiOTh
Ha/IMiDHO MOBITbHUME 200 MIBUIKUME, MOHOTOH-
HUMU a00 XaOTUYHMMHU — 3arajioM PyXu BTpaya-
I0Th €JIETAHTHICTH; MEHIIOI0 MipOI0 3MIHIOETHCS
KiJIbKicHUH OIK PyXOBOi aKTUBHOCTI.

o anomamphux writhing GM nanexarsb
6igamii abo moranuii pernepryap (poor repertoire
of GM, PR), cyJIoMHO-CUHXPOHI30BaHi pPyXu
(cramped — synchronized GM, CS) Tta xaoruuti
pyxu (chaotic GM, Ch).

[Tix PR posymieTbest mocaioBricts writhing
GM, saki MOHOTOHHI i BTpayaloTh O3HAaKH KOM-
MJIEKCHOCTI 3a XapakTepoM [29,34,94].

CS npencrasistiors writhing GM, 1o Biapis-
HSATOTLCS PUTIIHICTIO, BTPATOIO TJIABHOCTI 1 MIBU/I-
KOCTI, IIpH I[bOMY M’sI31 KiHI[IBOK Ta Ty1y0a BOAHO-
yac CKOPOUYIOThCsT 1 po3ctabiisiiorsest [29,34,94].

Ch — e pyxu Bcix KiHIIIBOK BHCOKOI aMILIITY-
1 B PI3HUX HAMPsMKAaX 13 BTPATOIO IJIABHOCTI
Ta MBU/IKOCTI, Pi3Ki Ta panTosi [29].

Fidgety GM BBaskaloThCs TNATOJOTTYHUMH
Y IBOX BHIIQ/IKaX:

Mo-Tiepie, Ko BOHW HiKOJI He 3yCTPIYaloThCs
B muTuHU BikoM Bix 6 0 20 TwxHiB KB (F-), on-
HaK iHIIT TUIIA PYXiB 3a3BUYail HasABHI. BiZICYyTHICTD
fidgety noBunHa OyTH i ATBEP/KEHA HE MEHIIIE HiK
y JIBOX 3aITHCaXx BiTIOBITHOTO BIKOBOTO MEPIOY;

no-zapyre, skmio fidgety Bupaxkeni mocuth j10-
Ope, ajie iXHS aMIUNTyAa i IBUAKICTH TOMIPHO
a60 3HAYHO 361TBIIYIOTHCS, @ TAKOXK BiAMIUarOThCS
nocmukyBanus (Fa) [29,94].

Oco61MBOTO 3HAYECHHS B JiarHOCTUI HaOyBae
OIliHKa iHMBIIyaTbHUX €BOJIIOMIIHUX TPAEKTOPii
pyxiB (Individual Developmental Trajectories
GM) y 3a3HaveHi nepiojin JKUTTS TUTUHH.

Binuwuii penepryap (PR), 1110 36epiraerbest mpu
ITOBTOPHUX 3aI1MCaX, MA€E KiJIbKa BapiaHTiB 110/1aJIb-
ITOTO PO3BUTKY HEMOBJISITH:

no-nepiue, y nepioj fidgety moxninBa HopMai-
3arig pyxis (F+, F++) i3 mojanpiimm HopMaibHUM
MOTOpHUM po3BUTKOM (PR — F+, F++—5N);

no-zipyre, MoxkyimBa tpancdopmaiiis PRy Fa,
0, CBOEI0 4Yeproio, MOKe MaTh TPU Pe3yJbTaTh
(PR — Fa):
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HOpPMaJIbHUI HeBpoJioTiyHui po3BuToK (PR —
Fa— N);

MiHiMasbHa MO3KoBa ncyHkiis (PR — Fa —
MM/T);

dopmysanng /[T (PR — Fa — CP);

no-tpere, PR Moxyth TpaHchopmyBaTuch
y F- (PR — F-), Bincyrnicts F He Menmie Hix
y IBOX 3amucax BiJIITOBITHOTO BiKOBOTO IIepio-
ny B 100% mnpussBomuts mo possutky JIII1
(PR — F-—F- CP). 36epesxennst CS y KinbKOX 3a-
Nrcax BiAIMOBIIHOTO BiKY HA/IA/I MOSKYTh ITPU3BECTH
10 BuHMKHeHHSI Fa, 3 BHCOKOIO HMOBIPHICTIO
possutky /IIIT (CS— CS — Fao— CP) [95].

3a M. Bosanquet Ta cmiBaBt. GM nyxe no-
6pe nepenbauac I, ocobiMBO 1IpU BUKOHAHHI
B Tlepe/uacHO HapoKeHuX mitell y asi fidgety
«METYILINBUX PyXiB», uyTtauBictb — 98%,
cuernudivnicts — 91% [11].

3a JaHuMU 3HAYHOI KIJIbKOCTI focaiaKeHb, MPT
rososHoro Mo3Ky B IIKB 40 tuzxHiB y noeananti 3
OTliHIOBaHHAM 3araibHUX pyxiB (GM) y 3-micsu-
HOMY BIiIli TOKa3y€ HaiOiIbITy MPOrHOCTUYHY T[iH-
HICTh PE3yJIbTaTiB MOTOPHOTO Ta HEHPOTICUXIYHOTO
posBuTKy B 1, 2 Ta 5 pokis [11,107,108].

Kpim Toro, GM Takok HpOrHO3yIOTh MOPY-
MIeHHsT KOTHITUBHUX GyHKIN [15] Ta iHmmx Heii-
poricuxivyHux posnaznis [14].

Orxe, GMA nae 3mory Ha paHHiil crasii izieH-
TudikyBaTH AiTeil TPYIHOTO BIKYy 3 IiJ[BUNIEHUM
pusuKoM (OpMyBaHHS 1epedPaTIbHOTO TTapaivy
ab0 MiHIMaJbHUMKM HEBPOJIOTTYHUMU IIOPYILIEH-
namu. OIiHKa TecTy 3acHOBaHA Ha Bi3yaJbHOMY
CIIPUUHSATTI 3alMMCaHNX Ha BiJileo HOPMaJIBHUX 1 Ma-
TOJIOTIYHUX MOJIeJIel PYXiB, 1110 3aJIesKaTh Bifl BiKY,
i € HeiHBa3UBHUM, peHTaOeJIbHUM i BUCOKOHA/Iiii-
Hum MerogoM. Oxnak Prechtl GMA He Moxke 1ipo-
THO3YBaTH CTYIiHb TSKKOCTI Ta hopmy J[ILIT.

2. The Test of Infant Motor Performance —
TIMP (Tect pyxoBoi aKTHBHOCTI HEMOBJISITH)
€ UCKPUMIHAIIHHUM Ta OI[IHOYHUM TECTOM
(yHKITIOHATTBHOT PYXOBOI TMOBEIHKU, IO BUKO-
PUCTOBYETHCS [/ OI[IHIOBAHHS HEMOBJIAT BiKOM
Biz 34 TioxniB [IMB o 4 micanis KB [18,19]. Tecr
OI[IHIOE MOCTYPAJbHUI Ta BUOIPKOBUI KOHTPOJIb
pyXy, HeoOXimHuil st (HYHKIHOHATBHOI PYXOBOI
AKTUBHOCTI B PAHHBOMY IUTWHCTBI Ta BiJIITOBiJI-
HOCTi HOPMI.

TIMP pospobuiennii st 1) BUSIBJICHHST HEMOB-
JIST 13 3aTPUMKOI0O MOTOPHOTO PO3BUTKY; 2) pO3-
PI3HEHHST HEMOBJIAT i3 PI3HUM CTyIleHEM PU3UKY
HECIIPUATIUBUX PYXOBUX HACTIJIKIB; 3) BU3HAUEH-
HA e(PeKTUBHOCTI ITOCIYT PAHHBOTO BTPYYaHHS.
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ITepiua Bepcig recty pospobiena G.L. Girolami
y 1983 p., ase BoHa OyJ1a 3aHAATO AOBTOIO i TTOTpe-
GyBasia GaraTo yacy, o0 cJIiyBaTu il peryJsipHo.
S.K. Campbell 3po6uB KOpoTKy Ta JJakKOHIYHY Bep-
cito Tecty [18,19].

TIMP 1poBOAMTBCS IMOTHKHS —[TPUOIM3HO
no 4 wicsamis KB. Ile crampaptHe oIliHIOBaHHS
MO3U Ta PYXOBOTO KOHTPOJIIO, 1O CKJIAJAETHCS
3 42 nyskTiB (13 TyHKTIB OIiHIOIOTH CIOHTAHHI
pyxu, a 29 nyHKTIiB — KOHTPOJIb IIOCTaBU Ta PyXy
B IIOJIOKEHHI CUJISUM, Ha CITMHI, Ha )KMBOTI, Ha 601
Ta B TIOJIOKEHHI CTOSYH 3 TATPUMKOIO).

TIMP MoxxHa BWKOPHUCTOBYBATH SK B yMO-
Bax craiioHapy (Bi/liJIeHHAX iHTEHCUBHOI Tepa-
i HOBOHAPOJKEHWX, BiJIIJIEHHSIX IHTEHCHBHO-
ro BUXO/KYBaHHsS Ta paHHbOI peabiitartii miteit
3 MepUHATAIBHOIO MATOJOTIE0, TUTAYNX 3aKIa1aX
CIIEIIaIbHOTO JIOTJISIY), TaK i B aMOyJIaTOPHUX
YMOBaX $IK JIIarHOCTUYHUH Ta AMCKPUMIHAIITHUN
IHCTpyMEHTapiii, a TAKOX [IJid BUMIPIOBAHHS 3MiH
iz yac peabimiTaniiHuX 3aX0/1iB.

Ileit TecT € BUCOKOHAMIVNHUM 1 JOCTOBIPHUM
inctpymenroM. BikoBi cranmaptu  pos3pobiieni
Ha ocuoBi BubGipku 990 uemosssar CIIIA ycix
pac/eTHIYHUX TPyII.

JloBrocTpokoBuii TPOTHO3 HaifKpalle BW3HA-
yaeTbcd 3a pedyabratramu TIMP, sxuit BUKOHy€Th-
cs1 61M3bKO 3 MiCSIlIB IOCTHATAJIBHOIO BiKY, ajie
[IPOTHOCTUYHI 3HAYEHHS [OCJI/I>KEeHb 3HAYHO Pi3-
Hatbes. C. Peyton Ta iH. TOBIIOMJISTOTH, 1110 HU3bKi
nokasarku TIMP y Bimi 3 micsiiis nepeabadarornb
PYXOBi, KOTHITUBHI Ta MOBJIEHHEBI TOPYIIEHHS
yepe3 2 poku 3 uyTiuBicTio 41-57% i crerudiy-
Hictio 87-89% [87].

3. Infant Motor Profile — IMP (MotopHwuii
npoib HEMOBJSATH) € TIPOTHOCTUYHUM 1 HC-
KPUMIHAIIHHUM THCTPYMEHTOM, SKU 3aCHOBAHUN
Ha CIIOCTEPEKeHHI 3a SKICTIO caMOreHepOBaHUX
pyxiB. IMP ckaagaetbesa 3 80 myHKTIB i 3acTOCO-
BYEThCS B JliTeil BikoM Bif 3 /10 18 wmicaris. IMP
3aCHOBAaHUI Ha BiJleo TpUBAIicTIO OJM3bKO 15 XB
CIIOHTAHHOI PYXOBOI IOBEJIHKM B ITOJIOXKEHH] Jie-
JKadul Ha CIIMHI, Ha JKUBOTI, CUJAYM, CTOSYU Ta I/
Jac X0/bOU 3aJIesKHO Bijl BIKY i (DYHKIIIOHATBHUX
MOXKJIUBOCTEH MUTUHU. JlOTATYBaHH, XallaHHSI Ta
MaHinyIoBaHHsa 00’€KTaMK OIL[IHIOBAIUCS B I10JIO-
JKEHHI JieKauM Ha CIIMHI Ta B MOJIOKEHH] CUJIAYN 3
miaTpumioro [40,47].

Y 2008 p. rpynma BYEHUX IIiJl KEPiBHUIITBOM
Kirsten Heineman (Big/ijieHHsT  HEBPOJOTil
YHIBepCUTETCHKOTO MEAMYHOTO 1eHTpy I[poHin-
rera, Hizepranan) pospobuia pyxoBuii mpodiib
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HEMOBJISITH JIJISI OL[IHIOBAHHSI PYXOBUX 3/1i10HOCTEII,
BapiabGebHOCTI PYXiB, CIIPOMOKHOCTI BUOMpATH
PYyXOBi cTpaterii, a Takoxk cumeTpii pyxiB. IMP nae
He TiJIbKU iH(GOPMAINIo PO PYXOBi JAOCATHEHHS
HEMOBJISITH, aJie i IIPo Te, SIK JUTHUHA JI0CsTa€ pe-
gysbratiB. IMP orinioe pyxoBy 1moBejiiHKy B TSITH
ninsgakax: 1) BapiaTuBHICTh, 2) MIHJIUBICTD (3/1aT-
HicTh BUOMpaTH PyxoBi crparerii), 3) IJIaBHICTH
PYXY, 4) CUMETPist pyXY, ) PyXOBa aKTUBHICTbH [47].

Y perpocrekTUBHOMY KJIIHIYHOMY JIOCJIiJIKEH-
Hi, pucBsiueHomy tiporHodyBanHio /[II11, Busna-
4eHo, 1110 HU3bKi 6amu IMP gafoTh 3MOTry CIIporso-
gysaru /JIIII 3 uytsusictio 93% i crienudiunicTio
81% [100]. B iHmmx AOCJiPKEHHSIX MTOKA3aHO,
Mo HU3bKi mokazunku IMP y mepioai memoBs-
TU TOB'd3aHl 31 3HMKEHUMU ITOKa3HUKaMU KO-
edimienra intenexry (intelligence quotient, 1Q)
y JIOMIKIJIBHOMY Ta IKiJTbHOMY Bitli [48,123].

4. Alberta Infant Motor Scale — AIMS
(PyxoBa mxaina Alberta ast HEMOBJSAT) € jliarHO-
CTUYHUM THCTPYMEHTOM [IJISI OIliHIOBAaHHST PO3BUT-
Ky HEMOBJISTH BiJl HAPOJKEHHS JI0 TIEPioly camo-
criiinoi xoap6u (0—18 MicsIiB), 10 TPYHTYETHCS
Ha CIIOCTEPEKEHHI 3a CIIOHTAHHOIO PYXOBOIO
akTUBHICTIO [88].

AIMS ctBopena na mouarky 1990-x Ilaiimep
i /lappa, a otim 3aTBepiKeHa i cTaHaPTU30BaHa
s HacesneHHs Kanagm [89]. Ilosrophe oiliHio-
BauHs mikanu y 2014 p. mokasaso, Mo HOpMaTHUBHI
3HAYEHHS B 1€l HOMYJIALIl 3aIMIIAI0ThCS CTabiIb-
Humu [23].

AIMS pospobaena mast: 1) igentudikamii He-
MOBJISIT i3 3aTPUMKOI0O MOTOPHOTO PO3BUTKY;
2) HajaHHS MEJAWYHUM TIpalliBHUKaM i OaTbKam
iHdopmMartii mpo pyxoBi JOCATHEHHS HEMOBJISITH;
3) BUMIpIOBaHHSI PYXOBUX JOCATHEHDb IPOTATOM
a0o 10 1 TicJIsT PAaHHBOTO BTPYYAHHST; 4) SIK JIOCJTi/I-
HUTIbKUI 1HCTPYMEHT /IS OT[iHIOBaHHS e(eKTuB-
HOCTI TIporpamMu peabiitarii aiTeil i3 3aTPUMKOI0
MOTOPHOTO Po3BUTKY [88,89].

AIMS ckuafaeTbes 3 58 MYHKTIB, SIKi OIiHIO-
I0OTbCSI B YOTUPHOX PIi3HUX TOJOKeHHAX (21 —
y TIOJIO’KeHHi Jieskaun, 9 — y TMoJIoKeHHi Jiexka-
yn Ha cnuHi, 12 — y mosoxkensi cuasgun, 16 —
y T0JIOXKEHHI cTosgun). KoMIOHeHTH, MO OIliHI0-
IOTbCSL 110 KO’KHOMY IIYHKTY, IPYHTYIOTbCSI Ha Ta-
KUX TPhOX eJleMeHTaX pPyXy: BaroBe HaBaHTaKeH-
HS, TIOCTaBa Ta aHTHUTpaBiTamiiini pyxu. OriHka
TUTUHN 3aCHOBAHA Ha CIIOCTEPEXEHHI 3a CIIOH-
TAaHHUMU pyXaMu B Pasi MiHIMAJIbHOTO JOTHUKY,
HAIIPUKJIAJ], 320X0UEHHS 3a JI0IIOMOTOIO irpaliku.
3a KO)KHe 3aB/laHHS, IKe BUKOHYETBHCS JUTHUHOIO,
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HapaxoByeThCst oauH (1) Gast, SIKIMO 3aBIaHHS He
BUKOHYETHCs, nuTHHAa oTpumye Hyab (0) OGais.
Cyma BcixX eleMeHTIB, 10 BUKOHYIOTbCS, JIOPiB-
HIO€ 3arajibHill BuxigHii ominii AIMS, gxka moske
BapitoBarucs Bix 0 10 58. 3aranbHuit HeoOpoOIIE-
Huii 6an AIMS MokHA TIepeTBOPUTH Ha TEPIEH-
TWIbHUN paHr. Bucoki BiJICOTKOBI paHru CBijl-
4aTh 1PO 3PIJICTh Y PO3BUTKY BEJIMKOI MOTOPUKH,
i HABIAKW, [JiTU 3 OajlaMu HUXKYe 5% CXUJIbHI 110
BHCOKOTO PHU3MKY 3aTPUMKHU BEJUKOI MOTOPUKHU
[23]. OtrintoBanna Ttpusae mpotrsarom 20-30 xB
i MOJKEe TIPOBOJMTHUCS Ha OCHOBI GE3MOCEPEIHBOTO
criocTepekeHHst abo Bieo3arcy.

[MTkana BukopucrtoByBanacs (SIK KpuUTepi
pesyJbraTy) y UMCJEHHUX [IOCJI/PKeHHSX 3710-
poBux HemoBJAT [35,102,109] ta miteir 3 mopy-
MIEHHAMU a00 3 PU3UKOM IMOPYIIEHHS PO3BUTKY.
[lo rpyn pu3uKy yBillLIN TIepe4acHO HAPOJIKeH]
HeMoBJsATa [37], iTH 3 IepUHATATTBHUM TiTOKCHY-
HO-IIIIEMIYHIM YIIKOJKEHHSIM MO3KY [96,115,122],
HEMOBJISITA 3 BPO/UKEHUMHM Bajiamu cepiis [17,57],
30KpeMa, Icad KapAioXipypriyHoro BTPYdYaHHSI
[114], mitr i3 cungpomom [laynma [112]. Ha cwo-
TOJIHI JIOCJIJKEHHS HaJIMHOCTI Ta BasiJHOCTI
AIMS mnpoBozATbCS 1O BCbOMY CBITY, 30KpeMa,

B dAmnonii, Kwurai, bpaswumuii, Icmanii, TaiiBami,
Ipemnii, losmanmii.
AHOMaJIbHE OI[IHIOBAaHHS 3araJibHUX PYyXiB

Mae BUCOKY crenudiunicts (84,6-98%) mis
nporuodyBanus /11T 3 Takowo X BUCOKOIO TIPO-
THOCTUYHOIO I[iHHICTIO HETaTUBHOTO pe3YJIbTaTy
(84,6—98%). BusiBiientst 0OMeKeHUX CHHXPOHI30-
BaHUX 3araJibHUX PYXiB € HAJIHUM TIPEJUKTOPOM
quta piarnoctuku 11T y HeMOBIAT i3 mepuHaTaib-
HUM YITKOKEHHSIM TOJIOBHOTO MO3KY [ 18].

CrangapT3oBaHi HEBPOJOTIUHI OIIHKU, TPU-
3HAYEHi JIJIs1 OIIHIOBAHHST PO3BUTKY HEPBOBOI CH-
CTeMU JliTeil PaHHBOTO BIKY, BUHUKJIU Y JPYyTiil
rosioBuHi XX cT. [IpukiaanamMu € HeoHaTajlbHe He-
BpoJioriune obcrexkenns Xammepcmita (HNNE)
[26], HeBposOTiuHe OOCTEKEHHS HEMOBIAT XaM-
mepemita (HINE) [101]. Meroau Bimo6paskaioTsb
yac IX BAHUKHEHHST; BOHU 30CePe/IKYIOThCS Ha M S~
30BOMY TOHYCI, pediekcax i peaxilisx.

5. Hammersmith neonatal neurological
examination — HNNE (Heonaraibne HeBpoJiO-
riune oOcTeskeHHs XamMmepcMira) po3pobJieHe
JUIst OOCTEKEHHsI JIOHOIIEHUX 1 TepeayacHo Ha-
PO/UKEHMX JliTell 3 PU3UKOM 3aTPUMKHU PO3BUTKY
[26,27,78]. 1le muckpuMiHAIIHHWN Ta TPOTHO-
CTUYHUN TecT, KWW OI[IHIOE TIOCTaBy Ta TOHYC,
pedaexcn, pyxu Ta HeHPOTOBENIHKOBI peakilii
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(30poBe, CIYXOBE 30CEPE/PKEHHS Ta TOBEIIHKY ).
HNNE cknamaerses 3 34 mynkris. Ilepmia Bep-
cist mporo obcTekeHHsS PO3poOsieHa JTOKTOPOM
Lilly Dubowitz ta ii wosioBikom, ipodecopom JioH-
noHcbKoro yHiBepcuTery Victor Dubowitzy 1981 p.
[Tiznime, y 1998 p., nikap Eugenio Mercuri oHOBUB
i BJIOCKOHAJIUB METOJMKY TIPOBEICHHS.

[IpoBeneno 0Oesiiy  JOCTIIKEHb 3 BUKOPU-
CTAHHSIM I[bOTO METOJy B Pi3HUX KJIHIYHUX TI'PYy-
Iax OHOIIEHUX i IepeadacHO HapOIKEeHNX JiTei
y pidHomy I'B npoTsirom HeoHaTaJIbHOTO Tepiojy.
[Ipornoctnuni 3navennss HNNE y mnepemuacno
HAPOJUKEHUX JiTell MocuTh BapiabesbHi. Y 3Mi-
maHii rpyni HeMOBJAT (IlepeJluacHO HapoJKeHi
Ta JOHOIIEHI HEMOBJIATA), sIKa 31€0IIBIIOTO CKJIa-
Jnajacs 3 repeadacHo HapomkeHux gitedr, HNNE
nepedayB HECIIPUSTIMBUNA PE3yJbTaT PO3BUT-
Ky HEPBOBOI cucTemMu 4yepe3 1 ik i3 4yTJIUBICTIO
50—-64% i crierucbiunictio 73—77% [117].

[Tporuoctuyna pocrosipuicts HNNE y nepen-
YaCcHO HAPOJKEHNX /IiTell 3 pusnkoM (popMyBaHHS
JILII, 3a nanumu F. Ferrari ta cmiBast., J. Lacey
Ta CIBaBT., JIEKUTb Yy [lialla3oHi YyTJIUBOCTI
57-86% i cuenudiunocri 45-83% [33,65].
Y pasi JOCJIIKEHHSI HEMOBJISIT, HAPO/KEHUX Y
TepMmiHi recrartii 40 TVIKHIB 1 GisibIiie, IPOrHOCTHY-
Ha JIOCTOBIPHICTH 30iJBIIYETHCS [0 [ialasoHy
gytiuBocti 68-96% 1 crenudivnocti 52-97%
[22,33]. Tlpore € Mamo CTAaTUCTUYHUX JaHUX
PO HAJ[IAHICTD.

6. Hammersmith Infant Neurological
Examination — HINE (Hegspo:ioriute o6cTesken-
HSI HEMOBJISIT XaMMepPCMiTa) € OTHUM 3i CBITOBUX
CTaH/IapTiB HEBPOJIOTIYHOIO OI[IHIOBAHHS CTaHy
HeMoBJIAT. Ile npakTuyHe, NIBUKe Ta Jerke y BU-
KOHaHHI 00CTeKeHHs, PO3PO0JIEHE /IS OLJISILY Tie-
peaIacHo JOHOIIEHUX IiTell Ta HEMOBJIAT BIKOM Bijf
2 1o 24 wmicsuis [45,101]. Pesymnbratu obcTesken-
HS JIAI0Th 3MOTY OIiHUTH pu3uk po3sutky JIIIII.
OO6cTexeHHsT CTaHAApPTU30BaHE HAa BEJIMKUX KO-
roprax ireil sk 6e3 0coBJIMBOCTEN PO3BUTKY, TaK
i 3 HEBPOJIOIiUHOIO TaToJiorielo. BoHo pexomeH-
JIYETHCS JIJIsT 3aCTOCYBAHHS B KJIHIUHINA TPaKTH-
i Ta B HAayKOBUX focJijkentsx. Tect nepemnba-
yae HeBpoJioriuHe oOcTeskeHHsT (103u, (yHKIII
YyeperHo-MO3KOBUX HEpPBiB, pediiekcu, TOHYC,
PYXW), OIIHIOBAHHST PO3BUTKY MOTOPHUX (DYHKITIH
(KOHTPOJIb TOJIOBHU, CHUIIHHS, XOAb0a, MOB3AHHSI,
TepeKaTy, XalaHHsg) Ta TOBEAIHKN (CBiZIOMICTB,
colliaJibHa Opi€HTaIlis, eMoIliHN cTtan). HeBpo-
JloriyHe 00CTEKEHHSI CKJIAMaeThest 3 26 IyHKTIB,
JKi TIOfliJIeHl Ha ISATh KaTeropili Ta OIHIOITH
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(byHKITii YepemHO-MO3KOBUX HEPBIB, 103y, PyXH,
TOHYC, pedyiekcu Ta peakitii. KoKHUN MyHKT OI1i-
HIOETBCS 32 YOTHPUOATBHOIO IKAJI0 3 000B’s13-
KOBOIO BKa3iBKOIO XapaKTEPUCTUKU 1 JIOKasi3allil
3MiH M’130BOr0O TOHYyCY (acumeTpil) 1w yac obcre-
sKeHHd. OKpeMO OIlIHIOITHCS eTalm MOTOPHOTO
PO3BUTKY AWTHHU i3 3a3HAUYEHHAM BiKY, ¥ IKOMY
6yJ10 IOCSTHYTO MMEBHOTO PiBHSI PO3BUTKY PYXOBUX
HAaBUYOK, TaKHWX K KOHTPOJIb TOJIOBU, XallaHHS,
CUJIIHHS, TIOB3aHHS, TIepeBEPTaHHS, CTOSHHSI
Ta xo/p0a. OcTaHHs CeKIlis nepeadavac omiHIOBaH-
Hs TTOBEIIHKU, CaMe CTaHy CBiZIOMOCTI HEMOBJISATH,
H0T0 eMOIIIITHOTO CTaHy Ta COIliaJIbHOI OpiEHTAllil.

3a D.M. Romeo, D. Ricci ta cmiBasr. [101]
Bu3HaueHo, mo HINE moske BifirpaBaTi BaxkIuBYy
pOJIb y JiarHOCTYBaHHiI Ta MPOTHO3yBaHHI HEMOB-
54t i3 pusukoMm popmysanng 11 Oxnieto 3 me-
peBar MOpiBHSHO 3 IHIMUMU iHCTPYMEHTAMU € Te,
o HINE ne 1inbku inenTHdIKyE AiTeli 3 pUSUKOM
opmyBanng JIIIII, ase Takok 4acTo BU3HAYAE
JIOJIATKOBY 1H(OPMAILII0 CTOCOBHO CTYTIEHST TSIK-
KOCTi PyXOBUX TIOPYUIEHD.

Y nmocmimkennsix K. Uusitalo ta crmiBasr.
[113] moxazano iH(GOPMATUBHICTL TeCTyBaHHS
3a metosioM HINE cTOCOBHO 3aTpUMKN PO3BUTKY
KOTHITUBHUX (DYHKIIIM y TIepedacHO HapojKe-
HUX HEMOBJIAT 5K i3 hopmyBanusiM [III1, Tax i 6e3
PYXOBUX MOPYIIEHb.

7. Bayley Scales of Infant and Toddler
Development, Third Edition — BayleylIIl
(Illxasun Bayley po3BuTKy HeMOBiIAT Ta [Ii-
Teil SCeIBbHOTO BiKY, TPETE BUIAHHS) — 1€ JIUC-
KPUMIHAIIHUHTHCTPYMEHT, TPU3HAYE€H U TSI OTIHIO-
BaHHS KOTHITUBHOTO, MOBJIEHHEBOTO Ta MOTOPHOTO
PO3BUTKY, a TaKOX COIliaJIbHO-eMOITIITHOT Ta
amanTuBHOI ToBeinkM [72]. Ha choromni 1e Haii-
OIJIBII  TMTUPOKO BUKOPUCTOBYBAHWN iHCTPYMEHT
JUIS OIIHIOBAHHS 3araJlbHOTO PO3BUTKY HEPBOBOI
CUCTEMU B JOCTIJPKCHHSAX HEJIOHOIIEeHUX JliTeil
BikoM Biz 16 1i6 10 3,5 poky [5,98,127].

Bayley-1II Briouae 5 mikaji, KOKHA 3 SIKMX
MICTUTDb MEBHY KilbKicTh 1mpod: 1) KorHiTHBHA —
91 upoba; 2) moieHHeBa (MOAINSETHCA HA TaKi
cyOImIKaM: perentuBie MoBjaeHHsS — 49 1pol,
eKcrpecrBHe MOBJIeHHsST — 48 1mpo6); 3) MOTOpHA
(cybOurkaym: apibHa moropuka — 66 1mpob, Besu-
Ka MOTOpHKa — 72 mpobm); 4) IIKaja CoIliajib-
HO-eMOIIIHHOTO PO3BUTKY — 35 mpob; 5) mikasia
azanTuBHOI noBeiHku — 241 npoba. O1iHIOBaHHS
3a KOTHITUBHOIO, MOBJIEHHEBOIO Ta MOTOPHOTO TITKA-
JIAMHU 3/I1MCHIOEThCS Ha IIiCTaBl BUKOHAHHS 11PO0
IUTUHOWO (MpsiMe TEeCTYBaHHS), SIKi B CYKYITHOCTI
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CIIPSIMOBAHI Ha J[IarHOCTYBaHHS HEPBOBO-TICUXIiY-
HOro po3BuTky JautuHu. Illkanu conianbHO-
eMOI[IHHOrO Ta aJalTUBHOTO PO3BUTKY BUKOPHU-
CTOBYIOTb HETIpsSIME TEeCTyBaHHA — TIPEICTaBJIeHi
y BUIVIAJL ONWUTYBAJIbHMKA, IO 3alIOBHIOETHCS
daxiBieM Ha MijcTaBi BiAIOBiZeil 6GaThKIB PO
0COOJIMBOCTI MOBEAIHKY AUTUHI B OBCSKIAEHHOMY
JKUTTIL

Bayley-1II — 11e HOpMaTUBHUIT TecT i3 HOpMa-
TUBHUMU JJAHUMU JIJII KOTHITUBHIX, MOBJIEHHEBUX
i pyxoBux miamnikas, B3saTux i3 Bubipku 1700 ame-
PUKAHCHKUX HEMOBJIAT 1 gitelt [72]. Hopmatushi
JlaHi 3a MIKaJI0I0 aJ[allTUBHOI MOBEIHKNA OTPUMaHi
HIJISIXOM He3asieskHOro TecTyBaHHs 1350 HeMOBJIST
i miTeit [72].

[TpoTsirom GaraThoXx JecSTUIIITH MKana Bayley
€ HaNOIJIBIIT MIMPOKO BUKOPUCTOBYBAHUM 00 €K-
THBHUM BUMiPDHUKOM 3aTPUMKHN PAHHBOTO PO3BUT-
Ky SK Y KJIIHIYHUX, TaK i B AOCHITHUIIBKUX 1JIIX.
Opnak pesysabrati pociaimxents PJ. Anderson
[3] moxaszytorh, 10 KOTHITUBHI, MOBJIEHHEBI
Ta MOTOpHI ckianoBi tecty Bayley-I11 nemoorri-
HIOIOTb PO3BUTOK [liTell i3 3aTPUMKOIO PO3BUT-
Ky. Y pocuimxkenni J.R. Lowe [70] monormieni
Ta TepefyacHo HapOJKEHi JITH MalOTb OJHAKO-
BO BUIL OaJy CTOCOBHO KOIHITUBHOI'O PO3BUTKY,
pospaxoBamoro 3a 1kasnoo Bayley-I11, mopiBmusi-
HO 3 TIOTepeAHiM 6asoM KOTHITMBHOTO PO3BUTKY
3a mkasoio Bayley-11. /Iist yockoHameHHS MIKAJIM
Bayley-III 3anpomoHoBaHo HU3KY CTpaTeriii, Ko-
Ha 3 SIKUX He € i1eaJIbHOIO.

8. MionxeHcbKa (pyHKIIOHATbHA JIiaTHOCTHUKA
po3Butky (M®/IP) niteii paHHbOTO BiKY, CTBO-
peHa B MioHxeHchbKOMYy yHiBepcuTeTi Jltozasira
Maxkcumimiana (LMU), y cknani gakoro — lacTu-
TYT COIaJbHOI MefiaTpii 1 M TKOBOI MEUTTHU.
s miarrocTrka po3pobeHa rpyroro haxiBIiiB i/
KEepiBHUIITBOM TIpodecopa, TOYECHOTO JJTOKTOpa
MeuInHN, KepiBauKa Jlutgadoro mieHTpy ta [Hetn-
TYTY COIIAJIbHOI TeiaTpil 1 i/l TKOBOI MEJIUIN-
Hn MionxeHcbkoro yHiBepcurtety Jliogsira Mak-
cumisiana Teodopa Teavoproze [49)].

Ha mizcrasi fioro pecaTupiyHux HaAyKOBUX J10-
CJJIKEHD IMTAY0T0 PO3BUTKY OTPUMaHi HOBI 3HAH-
Hs1 B 00J1acTi ZIarHOCTHKH, Teparii i coIiajibHOTo
3aJly4yeHHs JiTeld PaHHBOTO BIKY 13 3aTPUMKOIO
posBuTky. /liarHoctnka chopmyBasiacs B paMKax
COIliaJIbHO-TIe/IiaTPUYHOI KOHIIEMIIl B pe3yJibTaTi
CHiBIIpalli mepiaTpis, AUTAYNX HEBPOJIOTIB 1 AUTSI-
YUX TICUXOJIOTiB Ha KOPUCTh MUTUHU Ta Maja Ha
yBa3i €IMHUI TEPMIHOJIOTIYHUM arapar i mpaKkThy-
HY B3a€EMO/Ii10 (paxiBIliB.

60

B ocuHOBI Merommku — mudepeHITiiOBaHMIA
PO3IOIN HEWPOIICUXIYHOTO PO3BUTKY Ha BiCiM
(dyHKITiOHATBPHUX 00JIacTell: MOB3aHHS, CHU/IHHS,
X0/1b0a, XallaHHsl, EePIENIlist, MOBJIEHHS, PO3YMiH-
HsJ MOBJIEHHS, colliajibHa IOBEIiHKA. ¥ METOIMIII
OIIHIOETHCST caM (PaKT BUKOHAHHST 00 HEBUKOHAH-
HS 3aBJIaHHS IUTUHOIO, MO 3iCTABJISIETHCS 3 BiKO-
BUMM HOPMaMH, CTBOPIOEThCS rpadiuynHuii, aHTpo-
MOMETPUYHUI TPO(DiTh, MO 3B’I3y€ TTOKAZHUKHU 110
BCixX pyHKIioHaAbHIX 00sacTsx. s giarHocTryma
METOJINKA HOCUTb CKPUHIH208ULL Xapakxmep.

Y MIioHXeHCbKIll JiarHOCTHUIN 3alpoIloOHOBaHI
CTaH/IAPTU30BAaHI YMOBU TIPOBEICHHS TOCJIi/[KEH-
He (BIJIIOBI/IHE OCBITJIEHHS, TeMIIEPATyPHUN pe-
JKMM, BIJICYTHICTh TIEPEINIKO/), YiTKO 00yMOBJIE-
HUWI TeCTOBUI MaTepiall, a TaKOK 3aCTOCOBYETHCH
cTaHziapTu3oBaHa JokyMeHTarisd. [lns dikcyBan-
HS1 Pe3yJIbTaTiB PO3POOIEHHIA TiICYMKOBUI JIUCT.
JlocmiizkeHHsT TOYMHAETHCS 13 3aB/laHb, SIKi 32 PiB-
HEM CKJIQJIHOCTI Ha OJIMH MICSIIlh HUKY1 32 KOPUTO-
BaHUIl BiK AMTUHU. TecTyBaHHS TPOBOAUTHCA 10
TOTO MOMEHTY, TIOKU JIOCTITHUK He TIEPEKOHAETh-
cs1, 110 3aBJaHHsI BUIUX BIKOBHX CTYTIEHIB Oijbiiie
HE MOKYTh OYTH BUKOHaHI.

Y mopasbiioMy oTpuMaHi 3HAYEHHS /I OKpe-
MUX  (QYHKIIOHATBHUX  00JIacTeil  3aHOCATHCS
o mpodimo-nucta. Y 1oJii JucTa 3a3HAYAETH-
Ccd CKOPUTOBAHWU BiK AUTWHU, (DIKCYETHCSI BiK
OCBOEHHS IUTUHOIO HABUYOK — TOB3aHHS, CU/IiH-
HsI, XOAbOW, XallaHHs, TEpIeNilii, MOBIEHHS, PO-
3yMiHHS MOBJIEHHS 1 COIiaJlbHUM BiK. 3a3HadyeHi
MMyHKTU B3aEMOIIOB’SI3aHi, 1 B MJICYMKY BUXOJHUTh
poib po3BUTKY. [Ipodiss po3BUTKY /1a€ 3MOry
OIIHUTU HETATUBHI BiJXUJIEHHS, PiBHI PO3BUTKY
(BigmosigHocTi 200 BiJicTaBaHH ) BiTHOCHO XPOHO-
JIOTIYHOTO BiKY 32 XapaKTePOM B3a€EMO3B’SI3KY MixK
MICUXITHUM 1 (PIBUUHUM PO3BUTKOM.

Jlnsg  pospobsieHHs  BJIACHOI  IarHOCTUYHOI
cucreMy HiMelbKi (axiBili IPOBETH OOCTEKEH-
HS KIJTbKOX THUCHY JiTel BIKOM BiJl HAPOJKEHHS
JI0 5 POKIiB, MO 110 3MOTY OTPUMATH HaJiiHMIT
iHCTpYMEHT BUMIpIOBaHHS /st BcebiuHOTO OHararo-
BUMIPHOTO OI[iHIOBAHHS HEMPOIICUXIYHOTO PO3BUT-
Ky JZliTeil.

MionxeHcbKa (DYHKI[IOHAJbHA [1iarHOCTHKA
PO3BUTKY MA€ TaKi nepeBaru:

® [[IarHOCTUYHUIN IHCTPYMEHT [IJI OIliHIOBAHHS
PO3BUTKY JIUTUHUY;

® J[IaTHOCTUYHUI THCTPYMEHT JIJId OIliHIOBAHHS
PO3BUTKY JUTUHU 3 TPYTTH PUSUKY;

e OI[IHIOBAaHHS PO3BUTKY JAWUTUHU BiJl HAPO-
JUKCHHST,
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e y pisHuX (QYHKI[OHAJIBHUX 00JIACTIAX, BiJ
3araJbHOi MOTOPUKH JIO COIIaIbHOTO PO3BUTKY;

e MOXJWBICTh (OKyCyBaTHCs Ha KOXKHIN
HNCUXIYHIHN yHKIIT;

® OPIEHTHUP /IJIsT BU3HAUEHHS Ta KOOPAMHAIIi1 pe-
abimiTalliitHUX 3aXO0/IiB;

e eheKTUBHUIT MOHITOPWHT;

e CTaH/IAPTU3AILiS MTPOIIEyPU TTPOBEICHHS.

3aBaHHA L€l AIaTHOCTHKU:

e - BU3HAUEHHS PO3BUTKY AUTUHU 32 KOHKPET-
HUMU (DYHKIIOHAJIBHUMU chepami;

e - TepaneBTHYHE Ta peabijiTaliiiHe CIIpsIMYy-
BaHH:.

Otrxe, MDJIP € cucremoio, CIpPsIMOBAaHOIO
Ha BUMIPIOBAHHS PiBHS PO3BUTKY TEBHUX (DYHK-
MioHATbHUX 00JTacTell AUTsYoro opraniamy. Cucre-
Ma € HacamIepesi 00’ €KTHUBHOIO, OCKIJIbKY 3aB/ISIKA
TECTYBAHHIO BM3HAYAIOTbCS MOJKJIUBOCTI PyXy
JUTUHU, PO3YMIHHA MOBJICHHS, 3/IaTHICTh TOBOPU-
TH, CJIyXaTH, Oa4uTH, 3a11aM ITOBYBaTH, BU3HAYATU
piBeHb HelpoTCHXivHOTO Po3BUTKY. CTaHmapTH3a-
ITis TIPOIEZyPU TTPOBEIEHHS YMOKIMBIIIOE 3aCTO-
cyBanuss M@D/IP y pi3HUX KyJIbTYPHUX KOHTEK-
cTax. 3a3HaueHi MepeBaru He CKaCOBYIOTh 1 JIETKUX
He/ouiKiB. [IpuunHa, Ha 1YMKY IOCJiIHUKIB, 110JI51-
rae B crieniniili BAXOBAHHS /IiTell y PI3HUX KpaiHax
CBITY, Y PI3HUX HAYKOBUX Ii/IX0/1aX /10 BUBHAYCHHS
BikoBoi Hopmu [20]. Boxrnouac MM/IP € neBin'em-
HOIO CKJIQJIOBOIO PaHHBOI /IIarHOCTUKHU TOPYIIEHb
HeIPOPO3BUTKY 1 TPOBEJICHHS KOPUTYBAJIbLHUX 3a-
XO/IiB JJI5I colliasti3alii Ta ajanraitii JiTe.

9. The Gross Motor Function Classification
System — GMFCS (Cucrema xkaacudikamii
3arajbHOI PyXOBOi (PYHKIII) 3aCTOCOBYETHCS
st 00’'EKTUBHOTO OIHIOBAHHST PiBHS MOTOPHUX
nopyuienb y giteir 3 JIIIT, 6asyiounch Ha ixHixX
(YHKIIOHATIBHUX MOJKJIUBOCTSX, TOTPebi B J10-
MOMIKHUX IPUCTPOSX i MOKJIUBOCTSIX MTePecyBaH-
Ha. Cucrema wiacudikailii BEJUKUX MOTOPHUX
(yHkuiii € 3araJlbHOBU3HAHUM CBITOBUM CTaH-
JlapTOM, BaJiJIHICTh 1 HaIHHICTL IKOI TlepeBipeHa
B Garatbox gocuimkennsx [10,81].

3a xwuacudikarieto GMFCS, yci marientn
3 JIIII mominsioTbess 3a MOTOPHUMHU MOZKJIMBO-
ctamu Ha 5 piBHiB. [lozis Ha piBHI IPYHTYETHCS Ha
(YHKITIOHATBHUX MOKJIMBOCTSIX JAUTHHH, TTOTPeb
B JIOIIOMIKHOMY 00JIafiHaHHi, Y TOMY YMCJI ISt TIe-
pecyBaHHs (XOIYHKU, MUJIUIT, TAJTUYKHU, Bi304YOK),
1 MEHTITOIO MipOI0 — Ha SKOCTI PyXiB IUTUHMU.

GMFCS 3ocepekye yBary Ha BU3HAUYEHHI
PiBHS, SIKMI HaWKpallle BiZITIOBi/Ia€ MOKJIMBOCTSIM
Ta OOMEKEHHSIM MOTOPHUX (DYHKINN JAUTHHU Ha

MOMeHT oOcreskenHst. Harosoc poOuThess Ha TH-
MOBIM TOBEMIHIl IUTUHUA BIOMA Ta B CyCHIJIbCTBI.
OCKUIBKY PO3BUTOK MOTOPHUX (DYHKITIN 3aJI€3KUTH
BiJl BiKY, TO JIJIs1 KOXKHOTO PiBHA KJjacudikailii Ha-
Be/IeHO OKPEeMUU ONUC /I PI3HUX BIKOBUX T'PYII
(1o 2 poxis, Bif 2 110 4 poxiB, Bif 4 10 6 POKiB, Bif
6 mo 12 pokis, Bix 12 1o 18 pokis). bimbimicTs mo-
Ka3HUKIB € JIOCUTb YiTKUMH, TOMY JIOBOJII TIBUIKO
MOKHA BUPIIITUTH, /10 TKOTO PiBHS Bi/IHECTH MTOKA3-
HUKHY 3aTaJIbHOI MOTOPHOI (DYHKITIT INTUHMU.

PyxoBi (dyHKIII 3amexath BijJ BiKy, 0COOJIMBO
MPOTATOM PAaHHBOTO JAUTSYOTO BIKY 1 Tlepiomy He-
MOBJISITH. [1J19 KOSKHOTO PiBHS CTBOPEHO OKPEMUI
OTIUC JIJIST KiJTbKOX BiKOBUX TPyt /liTu BikOM /10
2 poKiB, SKIIO BOHU € HEJOHOIIEHUMU, TOBUHHI
kimacudikyBaTUCs 3 ypaxXyBaHHAM KOPUTOBAHO-
ro Biky. Y 1iii kiacudikaiii 3pobieHuil akieHT
Ha MOKJIMBOCTSX AUTUHU, a He Ha ii 0OMEKCHHIX
y pyci. 3a 3araJlbHUM TIPABUJIOM, BEJUKI MOTOPHI
(ynKIil giTelt i MoJO, IKiI BiJIMOBIJIAIOTH OMUCY
JUIsE TIEBHOTO PiBHs, OyayTh KiaacudikoBaHi abo
Ha 1[bOMY PiBHi, 200 Ha BUIIOMY. | HaBIAKHU, AiTH
1 MOJIOZIb, Ki He MOKYTbh BUKOHATH (DYHKIIIi, OTTH-
caHi B TIEBHOMY PiBHi, MalOTh OyTu KiacudikoBa-
HUMU HIKYE 32 1€l PiBeHb.

Cucrema ksacudikaiii  3arajbHOI  PyXOBOI
(ynxkii, posmmpena ta nepersisgnyta (GMFCS —
E&R) nns piteit Bikom 2 poku Ta Meniie [83], mae
TaKWUi BUTJLSL

PiBenn I. /[iT MOXYTB ciiaTl Ta CUITH HA ITi/]1-
71031 6e3 JOTOMOTH PYK, PyKaMU MaHIIyJII0BaTH
irpamkamu. [loB3aoTh Hakapaukax, MiJITATYIOTbCS
JI0 CTOSIHHS 1 PpOOJISATD JEKiJbKa KPOKIB, OIMPAIO-
urch Ha MeOuti. Y Billi Bia 18 Mic 10 2 poKiB MOXKYThH
xouTH 6e3 JOMOMIKHUX 3ac00iB.

Pigenb II. [liTu MOXyTb CcHIiTH Ha Mi/J103I,
aje 3 HiATPUMKOIO PyKaMU JIJIs1 yTPUMAHHS PiBHO-
Baru. [ToB3afoTh Ha JKMBOTI 200 Ha PyKax i KoJliHaX.
MoKyTh HiATATHYTHCS 0 CTOSIHHSI Ta 3pOOUTH
JIeKiTbKa KPOKiB, TPUMAIOUNCh 3a MeOJIi.

Pigenp III. [litm MOXyTb cumiTH Ha TMijI031
npu (ikcartii ix 3a Ta3. MoxyTb 1iepeBepTaTucs Ta
1I0B3aTH BIlepe/l Ha KUBOTI.

Piens IV. /liT MOXYTb KOHTPOJIIOBATH T10JIO-
JKEHHST TOJIOBH, CHIITH 3 TIATPUMKOIO 3a TYJyO.
Moy Tb nepeBepHyTHCS 3 JKUBOTA Ha CIIUHY Ta Tie-
peBa’kKHO 31 CITMHY Ha JKUBIT.

PiBenp V. KonTpoJsib 32 BOJBOBUMHU pyXamu
MPaKTUYIHO BiZICyTHIN. /[iTh HE MOXKYTb KOHTPOJIO-
BaTU TIOJIOKEHHS TOJIOBY Ta Tysyba i mpoTuzistu
CWJIL TSDKIHHS B IIOJIOKEHHI Ha JKUBOTI Ta CUIAAYMN.
He M0XyTb caMOCTIITHO TIepeBepPTaTUCS.
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Otske, paHHE BUSABJIEHHS TOpYIlIEeHb Hell-
POIICUXIYHOTO PO3BUTKY € CKJAJAHUM 3aBIaHHSIM.
Bubip iHCTpyMEHTIB [JIst OIIHIOBAHHS PYXOBOI Ta
MICUXOCOIIAIbHOI AaKTUBHOCTI B JliT€ld PaHHbOTO
BiKy 3aJIeXKUTh BiJ mepenbadyyBaHOi METH IXHBOTO
BUKOPUCTAHHA — JIJIS1 IIarHOCTYBaHHS, IPOTHO3Y-
BaHH /200 OIIHIOBAHHSI.

JlonoMorT! IUTHHI 3 0cOOJUBOCTAMU 200 T10-
PYIIEHHSIM HEWPOINCUXIYHOTO PO3BUTKY a/allTy-
BaTUCS W TMOJINNIUTH SIKICTh KUTTSI — OCHOBHE
3aB/lIaHHS PAHHBOTOBTPYYaHHS. PAHHEBTpYYaHHA —
1e JIOTJIsA]] 32 PO3BUTKOM, CIIPSIMOBAHMI Ha cIpu-
SAHHS B3aEMOJII] Mi’k OaTbKaMU Ta J{iTbMU, 3HUKEH-
HS CTpecy Ta 3a6e3eyeHHsT CIIPUSATINBOTO CEPeIo-
BUIIA. 3 TIJIMHOM Yacy BiH TIEPeTBOPUBCA 3 JIOTJISI]LY,
y sIKOMy OaTbK¥ BiirpaBajvl IOMOMIKHY POJIb,
a daxiBmi 3abesneuyBanu HaibinbITy TYpOOTY,
Ha CIMENHO-OPIEHTOBAHUU OIS 32 PO3BUTKOM
JIUTUHU, Y IKOMY 4JieHW ciM'1 BiflirpaioTh 3Ha4-
Hy poJib y 3abesnedenni porssny. Huni Brposa-
JUKYETBCST CIMETHWI KOMTLITEKCHUH JTOTJIsIT — (hop-
Ma JIOTJIsiLY, e OaThbKH, HaBUEHI BiATIOBIIHUM pe-
a0LTiTaIliiHUM METOMKAM BJIACHOI AWUTWHU, Bii-
IpaloThb OCHOBHY POJib, ONIUPAIOYKCh 1TPU I[bOMY Ha
HaiicyJacHiri ¢haxoBi 3HaHHS 3 PaHHBOI peadiiTa-
ittnoi meuiuny [38,45,83].

[orssag 32 PO3BUTKOM MOKE HAJaBaTHUCS
Yy BUIJISI/II KOMIIEKCHOI TIPOTPAMU, HATPUKJIA],
IH/IMBilyasibHA TTpOTPaMa JIOTJISA/Ly Ta OIIHKHU PO3-
BuTKy HoBoHaposkernx (Neonatal Individual-
ized Developmental Care and Assessment Pro-
gram, NIDCAP) [2], a6o 3a momomorow BuOOPY
11 KOMIIOHEHTIB, TAKIX K HaBYaHHS B3aEMO/IIl MIJK
GaThbKaM¥ Ta HEMOBJISITAMHU, a00 CTUMYJISIIIS J10-
TJI/lY 32 METO/IOM «MaMa-KeHTYpy».

Panne BTpyuanHd B HEMOBJAT i3 BU-
cokuM pusukoMm po3Butky JIIIII i KoriTUBHUX
nopyiieHb  TpaHchOpMyBasocs Bil  TIPOrpam,
CIPSMOBAaHUX HA PYXOBUW PO3BUTOK JUTHUHH,
JI0 TIporpaM, SKi 3aIy4aloTh CiM't0, BPaXxOBYIOUU
MOOIJIbHICTh, HABYaHHS, 3HAHHS Ta CINJIKyBaH-
s guruHu [45]. OctanHiM yacoM po3pobJieHi
Ta OIliHeHi Pi3Hi HporpaMu B HEMOBJIAT BU-

cokoro pusuky possutky JIIII, nmampuxmazn,
Goals-Activity-Motor ~ Enrichment, GAME
(T~ isITbHICTh-PYyXOBe 3baraueHHs, I'PA)

[80], Coping with Careing for Infants with Spe-
cial Needs, COPCA (six Bmoparucsi 3 HEMOB-
JSTaMU 3 OCOOJIMBUMHU TIOTpeOAMU  Ta  JIOTJISAL
3a HuMHn) [51], i ;T HEMOBJAT i3 BUCOKMM PH-
3ukoM oaHoctoporHboro JIITII — Constraint-
induced Movement therapy, baby-CIMT (reparris,
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[30] ra inTencuBHa GimaryasbHa Teparist [21].

Y mporpamax BU3HAETBCS, 10 BAKJIUBU-
MU KOMIIOHEHTaMU PaHHbOIO BTPYYaHHS B [Ii-
teii 3 BucokuMm pusukom JIIII e: 1) ygacTs cim’i;
2) mizecpsMoBaHe BTpPy4YaHHsS; 3) caMOCTiifHe
JIOCJTI/IKEHHST Ta 3aCTOCOBYBaHHS CBOIX Jill MeTo-
JIOM <I1p00 1 TIOMIJIOK»; 4) 3aCTOCYBaHHS KOHIIETI-
i 36arayeHHs JIOBKiJIg, TOOTO BUKOPHCTAHHS
pi3HOMaHITHUX iTpallioK, 3aBAaHb TOINO; 5) BH-
KOPUCTaHHS JONOMiKHUX TpucTpoiB. IIporpamu
MOB’sI3aHi 31 CIPUATINBUM BIUIMBOM Ha PYXOBUI
i/ab0 KOTHITUBHUI pe3ysbraT IUTUHU [45].

HesBaxatouu Ha Te, M0 MPOTATOM OCTAaHHbBO-
ro JECATUJITTS 3HAYHO PO3UIMPUJINCS 3HAHHS
IIPO TIOCJIYTH PAaHHBOTO BTPYYaHH B /IiTeil 3 BUCO-
KUM PU3UKOM TTOPYIIIEHHS PO3BUTKY, 3ATUIIAETHCS
6araTo HEBUPINIEHUX TUTAHb.

OTxe, PO3BUTOK JIIOACBKOTO MO3KY SIBJISIE
co0010 TPUBAIUN CKJIAJHUI TIPOIEC eMireHeTH-
HUX KacKa/liB, SKi OIOCEPE/KOBYIOTb B3a€MOJIII0
MiK TeHeTHIHO0 iH(hopMallieio, iHpopmMartieo mpo
HaBKOJIUIITHE cepeoBuiile Ta (iziosorivnoo ax-
TUBHICTIO PO3BUTKY T'OJIOBHOTO MO3KY. Y BHYTPilll-
HBOYTPOOHOMY TIEPIO/Ii Ta B MEPIIIi /[BA i CIISTIONO0-
TOBi POKM BiI0yBatOTHCS 3HAYHI 3MiHU B PO3BUTKY
roJIOBHOTO MO3KY. Haii6isbi 3Hauyi mozii Bigby-
BAIOThCS Y JIPYTiil TOJIOBUHI BariTHOCTI Ta B TIEPIITi
TPU Micsli micss moJioriB. PyxoBa Ta 1oBeiHKO-
Ba chepu PO3BUTKY HEMOBJIATH OGiIBIION Mipoto
OIIOCEPE/IKOBAHI CIIBICHYBAaHHAM JIBOX OKPEMHUX,
ajle B3AaEMOIIOB'A3aHMX KIPKOBUX CTPYKTYp —
MEePEeXiZIHOi  CTPYKTYPH, 30Kpema CyOITacTuHu,
Ta (hopMyBaHHS B I1eHl 1Mepiojl KOPTUKAIBHOI T1a-
ctuHu. J[J1s1 JlarHOCTUKY BasKJIUBUMU € /IBa BIKOBI
nepiou: mepiuii — OJIU3bKO TPHOX MICSIIB TCIs
HAPOJKEHHS, Y SIKOMY €JTIMIHY€ KOPTUKAIbHA CYO-
MJIACTUHA B TIEPBUHHIN PYXOBili, COMAaTOCEHCOPHIH
Ta 30pOBill KOpi; IPYTUil — KiHeIlb TePIIoro POKY,
y SKOMY eJiMiHy€ KOpPTHKajibHa CyOILIacTHHA B
npepOHTANIBbHIH Ta TiM' THO-CKPOHEBIH MTiITHKAX.

BpaxoBytoun pani 6araThox MOCITIKEHD, MOJK-
Ha 3a3HAYUTH, 10 TOPYIIEHHS] PO3BUTKY CyOILIa-
CTUHM BIJIITPAE KIOYOBY POJIb Y TOPYIIEHHI HEl-
popossutky, Takomy gk LI, PAC, ne xapakrep
i TepMiH TIOPYIIEHHS PO3BUTKY TOJOBHOTO MO3KY
MOKYTh BU3HAYATH XapakTep HacsiakiB. Hailbinb-
UIy IPOrHOCTUYHY I[IHHICTb Pe3yJIbTaTiB MOTOP-
HOTO Ta HEHPOIICUXIYHOIO PO3BUTKY Ma€ OI[iHKa
3arasibHUX pyxiB (GMA) y 3-micsaunomy Billi, He-
BpoJIoriuHe 00CTeKEHHSI HEMOBJISAT XaMMepcMiTa
(HINE) y Biti 2—4 mics1iiB *KUTTS Ta CTaHAAPTU-
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30BaHa OIliHKA HEBPOJIOTTYHOTO OTJISILY B TIOE/[HAH-
Hi 3 JaHUMU HeWposizyasmizailii, 3okpema, MPT
TOJIOBHOTO MO3KY B IOCTKOHIIENTYaJqbHOMY Billi
40 TRHIB.

3HauHa KUIbKICTh TOCITI/I>KEHb BUCBIT/IIOE KITIO-
YOBY POJib CiM'i B PAHHBOMY BTPYUYaHHI, OCKIJIBKA
ciM’st hOpMy€E OCHOBHE MicTle iICHYBaHHS JUTHHU B
itoro iznuyHOMY Ta COIlialbHOMY BU3HAYEHHI.

BucuoBku

3azHaueHi 0cobJMBOCTI eTariB aHaToMO-(}isio-
goriunoro fo3pisanug [ITHC y HoBOHApO1KEHOTO,
30KpeMa, TepeiyacHO HApO/KEHOI UTUHU Ta He-
MOBJISAATH, MOKYTb BUKOPUCTOBYBATUCS AK HAIHI
KpuTepii omiHoBaHH (isiosoriuHoro abo maTosro-
TiYHOTO PO3BUTKY ANTHHMU.

[Toennanusa kmiHiyHUX (Y TOMY YMCJI 3 aHAM-
HECTUYHUMU) JAHWX, OI[IHIOBaHHS 3MiH i3 GOKYy
HEBPOJIOTIYHOTO cTatycy (KJIacU4yHi MeTO/UKH,
BI/IMOBIIHI 1TIKAJW Ta TeCTU) 13 pe3yJibraTaMu
netiposisyanizamiitaux metoauk (HCI, MPT ro-
JIOBHOTO MO3KY) BHU3HAYa€ CYYaCHUU <«30JI0THI
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femodinia A — ue X-a4enneHni peuecuBHin poanag, BukvikaHui aediumtom FVIII sropTaHHa nnasmun, moxe 6yt ycnaakoBaHnm abo Bu-
HVIKHYTV BHACNIA0K cnoHTaHHoi MyTauii. Jediunt FVIII nprsBoanTs A0 3HKEHHS HOPMAaIBHOMO remMoCcTady i NPOABAAETECA CIOHTaHHMN ab0
IHOYKOBaHNMM KpOBOTEYaMU. BHACIAOK KDOBOBWMBIB Y LLEHTPANIBHY HEPBOBY CUCTEMY MOXIIVIBI HEBPOJONIYHI YCKNaAHEeHHA. Y Takvx B1unag-
Kax nikapi NoBMHHI ByTV HACTOPOXI, WOO HE MPOMNYCTUTY iHLLIY CYMyTHIO NaToMOriIo.

HelipooereHepatnBHe 3axBOPIOBAHHSA 3 HAKOMMHYEHHAM 3anida B MO3KYy — L& FeHETUYHO KJTiHIYHO HEOAHOPIAHA rpyna CnaakoBUX NPOrpecy-
I04VX PO3NaAIB LEHTPaNbHOI HEPBOBOI CUCTEMN 3 BUPAXEHNM HAKOMUYEHHAM 3anida B 0asanbHUX raHmisx, W0 MaloTb CneundiyHy KapTuHy
Ha MarHiTHO-Pe30HaHCHIV ToMmorpadii FONOBHOMO MO3KY B MOEAHAHHI 3 XapakTepHUMU KIIHIYHM O3HaKaMK.

MeTta — onucartm KNiHIYHWI BUNAA0K NOEAHAHHS OBOX CKIaOHMX CNaakoBKX 3axXBOPIOBAHb Y AECATMPIYHOMO xonymnka — remodinii A ce-
PEOHBOrO CTYNEH:A TAXKOCTI, YCKNAAHEHOI iHMDITOPOM, Ta MPOrPECYI0HOr0 HEMPOAEreHePaATUBHOIO 3aXBOPIOBAHHA 3 HAKOMUYEHHAM 3ani3a
B rO/IOBHOMY MO3KY 3 aCOLiM0OBaHOI0 HEMpOaereHepaLlieto, MoB’ a3aHoto 3 BifIkom MITOXOHAPIaNbHOI MemMbpaHu.

Y ny6nikauji Bnepuwe HaBeaeHO KMHIYHWIA BUNaA0oK NOEAHaHHA ABOX CKAaOHWX CRadkOBMX 3axXBOPIOBaHb Yy AECATUPIYHOMO xnonyuka, nia-
TBEPIXKEHVIX MONEKYNAPHO-FEHETUYHNMM AIOCNIAXEHHAMM, — reModinii A cepeaHbOoro CTyneHs TAXKOCTI, YCKNaAHEHOT IHMBITOPOM i3 BUSIBNEH-
HSIM BENWKOI Aeneuji ek30HIB 23—26 y reHi, Ta NpOorpecynyoro HempoaereHepaTMBHOrO 3axXxBOPIOBAHHS 3 HAKOMWYEHHAM 3ai3a B rOI0BHOMY
MO3KY 3 HasiBHICTIO natoreHHoi myTauji reHa C19orf12, BapiaHt ¢.204_214del (p.Gly69Argfs*10) y roMo3uroTHOMy CTaHi, ayTOCOMHO-peLle-
CMBHVM TUMOM YCNaaKyBaHH:A, 3 aCOLLiOBaHOI0 HepoaereHepaLieio, NoB'a3aHoio 3 6iNKOM MITOXOHAPIanbHOI MeMmbpary. Koarynonatis KOH-
TPOMOETLCA MPODINAKTUYHM BBEAEHHAM eMiundymady nialwkipHo. Nporpecyiode HerpoaereHepaTnBHe 3axXBOPIOBAHHSA 3 HAKOMUYEHHSIM
3anida B rosloBHOMY MO3KY B ANTUHIK NPOSBAANOCH: CTONo Ppigperxa, ekBiHyCOM CTOM, NO3UTUBHVM CUMNTOMOM BabiHCbKOro, BUpaxe-
HYMU CYXOXUNKOBMMM pednekcamu, atpodieto 30pOBKX HEPBIB; HACTKOBOIO AMCMNAasielo 060x 04eN; Mionielo 000X OYel, MOPYLIEHHAM ako-
Mopauji, HapocTal4MMI NMPOrPECKBHO NapecTesisMi B 000X Horax, NOPYLIeHHsIM X0AbOW, atakChMYHOI0 XOA0I0, TPYAHOLAaMM KoopAMHaii,
arpodieto M’'sa3iB 000X Hir, NOTPLUEHHAM 30pY, LUBWAKOIO BTOMIOBAHICTIO NpY 36€peXeHOMY iHTeNeKTi Ta HOPManbHOMY NCUXIYHOMY PO3BUTKY.
Ha mMarHiTHo-pe30oHaHCHI Tomorpadii ronOBHOrO MO3Ky — NOMIpHE BinarepanbHe CUMETPUHHE ypaxeHHs 6niamx kynb. Halle NoBiaoMNeHHs
NiATBEPAXYE, LLO 3aCTOCYBAHHA MONEKYNAPHO-FEHETNYHMX OOCNIOXEHD BiAirpae BMpillansHy ponb y Bepudikalii 3axXBOPIOBAHHA, BUSHAYEHHI
0ro B1AOY Ta MOXJIMBMX YCKNAAHEHb.

JoCniaxeHHa BUKOHaHO BiANOBIAHO A0 NPUHLMMIB [eNbCIHCHKOI Aeknapadii. Ha npoBeaeHHs AOCNIAXEHb OTPUMAHO IHPOPMOBaHY 3rody 6aTs-
KiB ONTUHN.

ABTOPYM 3aABAAIOTE NPO BIACYTHICTb KOHONIKTY IHTEPECIB.

Kntouogi cnoea: remodinis A, HepoaereHepaTnBHe 3axBOPIOBAHHS, HAKOMMYeHHs 3anida B MO3Ky, MyTauisg C19orf12, gitn.

Neurodegenerative disease with accumulation of iron in the brain in a child

with hemophilia A complicated by inhibitory antibodies

O.l. Dorosh'.2, Kh.l. Bodak?, Ya.R. Kozak', L.Ya. Dubey2, O.W. Dworniak?, I.P. Tsymbalyuk—Voloshyn', M.I. Dushar23
TCNE of LRC «Western Ukrainian Specialized Pediatric Medical Centre», Ukraine

2Danylo Halytsky Lviv National Medical University, Ukraine

3SI «Institute of Hereditary Pathology of the NAMS of Ukraine», Lviv

Hemophilia A is an X-linked recessive disorder caused by a deficiency of plasma coagulation FVIII, which may be inherited or arise from a
spontaneous mutation. FVIII deficiency leads to a decrease in normal hemostasis and is manifested by spontaneous or induced bleeding. As a
result of hemorrhages in the central nervous system, neurological complications are possible. In such cases, doctors should be on the alert so
as not to miss another accompanying pathology.

Neurodegenerative disease with iron accumulation in the brain is a genetically and clinically heterogeneous group of hereditary progressive
disorders of the central nervous system with pronounced iron accumulation in the basal ganglia, which have a specific picture on magnetic
resonance imaging of the brain in combination with characteristic clinical signs

Purpose — is to describe a clinical case of a combination of two complex hereditary diseases in a 10-year-old boy, hemophilia A of moderate
severity, complicated by an inhibitor, and a progressive neurodegenerative disease with accumulation of iron in the brain, with associated
neurodegeneration associated with the protein of the mitochondrial membrane.

The publication reports for the first time a clinical case of a combination of two complex hereditary diseases in a 10-year-old boy, confirmed
by molecular genetic studies: hemophilia A of moderate severity, complicated by an inhibitor with the detection of a large deletion of exons
23-26 in the gene, and progressive neurodegeneration with brain iron accumulation, with the presence of a pathogenic mutation of the
C190rf12 gene, variant ¢.204 214del (p.Gly69Argfs*10) in a homozygous state, autosomal recessive type of inheritance, Mitochondrial-
membrane Protein-Associated Neurodegeneration. Coagulopathy is controlled by prophylactic administration of emicizumab subcutaneously.
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Neurodegeneration with brain iron accumulation in the child was manifested by: Friedreich's foot, equinus feet, positive Babinski symptom,
high tendon reflexes, optic nerve atrophy; partial dysplasia of both eyes; with myopia of both eyes, impaired accommodation, progressively
increasing paresthesias in both legs, impaired gait, ataxic gait, coordination difficulties, muscle atrophy of both legs, visual impairment, rapid
fatigue with preserved intelligence and mental development. Magnetic resonance imaging of the brain showed a moderate bilateral symmetrical

lesion of the globus pallidus.

Ourreport confirms that the use of molecular genetic studies plays an important decisive role in the verification of the disease, often determining

its type and possible complications.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained

for conducting the studies.
No conflict of interests was declared by the authors.

Keywords: hemophilia A, neurodegeneration, brain iron accumulation, C19orf12 mutation, children.

Beryn

emoimist A (I'A) — e X-3ueriena craj-
KOBa KOAryJiomnarTis, 3yMoBJjieHa aediiu-
Tom akropa koarysarii VIII (FVIII)
(arTUTeModinbHOTO  TIOOYMIHY)  [2,5,23,32,36,
41,46,60]. Ten FVIII kapryerbcs B AMCTAIbHIN
emysi X-xpomocomu (Xq28, chrX: 154 064 070 —
154 250 998, UCSC o6paysep reHoma hgl9)
Ha MiHycoBill HuTi. Ile 1ocuThb BesKKil reH i3 pis-
numu repedynoBamu. Ilamientu 3 TA motpebyioTh
JIOBIYHOTO JIiKYBaHHs st 3amobiraHHst abo KOH-
TpoJIIo KpoBoTedi [44,50,54,60]. Ha Tui sikyBamms
FVIII y namienTis i3 Tszkkot0 A icHye Bucokuit
pusuk po3BuTky FVIII-HeilTpanisyiounx aHTUTII
(AT) (iuri6itopiB), sIKi NEPEIIKOAKAIOTH TIeMO-
cratTuuHiil ynkiii jgikyBanug gedinuty FVIII
[42,45,64]. BupimasbHe 3HAaYEeHHS IS BUHUKHEH-
Hs1 inri6iToparx AT npu A MaoTh neBHi Thmu re-
HeTUYHUX MyTaIliii [52]. Buury gactory iHribitopis
CIIOCTEPITAl0Th, KOJU MyTallii BUHUKAIOTh B €K30-
Hax 23-26, ne TPOXOAUTH APYTUN TPAHCKPUIT
FVIII, mopiBHAHO 3 aHAJOTIYHUMU MYTAaIlisIMU B
ex3oHax 1-22 (28% nporu 17%) [41]. 3Buyaiino, y
naiieHTiB i3 A pi3HOTO CTYIIEeHs TSXKKOCTI BHACTI-
JIOK KPOBOBUJIMBIB Y 1IeHTPaJIbHY HEPBOBY CUCTEMY
(ITHC) moxuBi HEeBpoJIOTiYHI yckiaaHeHHs [63].
OxHak y pasi 1mosBU Oy[b-sIKUX HEBPOJOTIUHIX
ypaskeHb JliKapi HOBUHHI OyTH HACTOPOXKI, 1106 He
MPOITYCTUTH iHIITY CYTYTHIO TTATOJIOTIIO.
HeiiponerenepaTuBHe 3aXBOPIOBaHHS 3 HAKOIIU-
yennsiM 3ajiza (Fe) B mosky (Neurodegeneration
with brain iron accumulation — NBIA) — 1e re-
HETUYHO KJIIHIYHO HEO/HOPi/IHA IPylia CIaJKOBUX
nporpecyfounx posnamiB [IHC i3 Bupakennm Ha-
KommueHHssM Fe B 0GasasibHUX TaHTJISIX, 10 ypa-
JKYIOTh JIiITeH 1 JIOPOCJNX, Ta MalOTh ClelnnpiuHy
KapTUHY Ha MAar"iTHO-pe30HaHCHi ToMorpadii
(MPT) rosioBHOrO MO3KY B TOEAHAHHI 3 Xapak-
TepHUMH KIiHIYHUMK o3Hakamu [28,34,39]. 3a
octanHi 20 pokiB 3’dcoBaHi TeHETUYHI OCHOBU Maii-
e Bcix posznaais NBIA [24]. PosBuTtok cyuacHux
FeHeTUYHUX JOCJiKEeHb CIIPUSIB HEHMOBIPHOMY
nporpecy B HAyKOBY JiarHOCTHKY XBOpoO. Oj-
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HaK y JIOCTYITHUX JIITepaTypHUX JiKepesax MU He
3HAUIIIN 3ra/IKN PO MOEAHAHHS JIBOX CIAJKOBUX
3axBopioBanb B ofiHi€l quTuHN — A Ta NBIA. Tomy
aKTyaJIbHOTO, HA HATITY AYMKY, /IJI MEIMIHO] CITiJTh-
HOTH € iHdOopMaIliss PO MOXKJIUBICTh TTOETHAHHS
IUX JIBOX Jly’Ke CKJIQJHUX CIHAJKOBUX 3aXBOPIO-
BaHb, HiATBEP/UKEHUX MOJEKYJISIPHO-TeHEeTUYHNUX
nocmigzkenb (MI'/]), TA cepeiboro cTymneHs TsoK-
KOCTI, YCKJIaJHeHOi iHriGiTopoM i3 BHABJIEHHSIM
BeJIMKOI fesiettii ek30HiB 23—26 y reni, Ta NBIA,
AyTOCOMHO-PEIECUBHUM  THUTIOM  YCHAJKyBaHHSI
3 HasBHIicTIO TartoreHHoi myTaiii rena C19orf12,
Bapiant ¢.204 214del (p.Gly69Argfs*10) y ro-
MO3UTOTHOMY CTaHi, acolliiioBaHOl0 3 Helpoje-
reHepairi€io, MOB’SA3aHOI0 3 TMPOTETHOM MiTOXOH-
npiasmpaoi MemOpanu (Mitochondrial-membrane
Protein-Associated Neurodegeneration — MPAN)
[9,24,27,34,35,39].

Mema nociipKkeHHS — OINWCATH KJIHIYHUN
BUTIQ/IOK TIOEHAHHS [IBOX CKJIQHUX CHAJTKOBUX
3aXBOPIOBAHbD Y IECATUPIYHOTO XJIOMTINKA, — TeMO-
(inii A cepeTHBOTO CTyTIEHS TIKKOCTI, YCKIaIHE-
HOI iHTi6ITOPOM, Ta TIPOrPeCcy0YOro HelpojereHe-
PaTUBHOTO 3aXBOPIOBAHHS 3 HAKOMMYEHHSIM 3aJ1i3a
B TOJIOBHOMY MO3KY 3 acOIliii0BaHOIO Helpo/iereHe-
pairi€o, 1MOB’sI3aHOI0 3 GIIKOM MiTOXOHIPiaJbHO]
MeMOpaHH.

Kiminiyauii BUnaaok

Y xnomunka, 2012 p.H., Bij HapomKeHHsT Oy/In
YaCTi MPOSBU TEMOPATIYHOTO CUHJIPOMY Y BUTJISII
ITOCTTPaBMaTUYHUX TE€MaTOM pPi3HOI JIOoKaJri3allii.
[liarnos T'A, ¢opma cepe/lHbOi TIKKOCTI (PiBEHD
daxropa koarysaimii (F) VIII (FVIID) 2,0%),
BcTaHoBJsieHo y TpaBhi 2018 poky, y Bili 5 pokis
9 wmic. Bigroxi xsomumk mepeOyBaB Ha IMCIIAH-
CEPHOMY CITOCTEPEKEHHI B IUTSIYOTO TeMaTosiora
KHIT JIOP «3axigHOoyKpalHChKHUII clieriai3oBa-
HUN AUTAYUN MeIUYHUN IIEHTP» Ta OTPUMYBaB
npenapatu KoHteHTpary FVIII BHyTpillTHbOBEHHO
3 METOIO 3aMillleHHsT Ha BUMOTY ITiCJIsT TPAaBMYBaHb.
AnamMues KUTTS: XJI0I4UK Bij I ;oHOIIIEHOT Barit-
HOCTI, sika niepebirajia Ha TJIi TOKCHKO3Y Ta 3aTpo3n
BUKWJIHS, HAPO/PKEHWH Y TepMiHi rectartii 40 Trk-
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Puc. 1. Ctona ®pigpeiixa (a), eksiHyc cton (6), No3uTnBHMIN cuMmnTom BabiHCbKOro (B); CknagHo yTpUMyBaTu piBHOBary Tina 6e3 onopu, 4yacTkoBa atpodis

M’13iB HMXHIX KiHLIBOK ()

HiB i3 mMacoio Tiza 2450 r. CimeiiHuii aHamHe3 He
o0TsKeHnil. Mix cTapmiMMy MOKOJIHHAME GaTh-
KiB HeMa€ poanyiB, XBopux Ha A Ta HeBpoJsiOTiUHI
3aXBOPIOBAHHA.

[lociizkeHHsT BUKOHAHO BiAITIOBIZIHO /10 TIPUH-
nnniB lesbcincpkoi gekmaparnii. Ha mpoBemenns
JOCJIPKEHb OTPUMAHO iH(MOPMOBaHY 3roy 6aTh-
KiB IUTUHMU.

I3 Becnm 2021 poky Ticjs TepeHecenoro
COVID-19 xJnomuuk movaB CKap:KUTUCS Ha BiJ-
Gy TTsI 3aTEPIIOCTI 000X HIT i XOMUTH HA MAJIbIISX,
HIBU/IKO BTOMJIIOBaTHCs. KoHcysibroBanuii HeBpo-
Jiorom: BusiBjieHo crorry Dpigpeiixa, eKBiHyC CTOTI,
nosutuBHUA cumntom Babincekoro (puc. 1 a-r),
CYXOKUJIKOBI pedJiekcu BUpakeHi, TECT Ha BCTa-
BaHHS — TTO3UTUBHUI.

PekoMeHIOBaHO — JIOMaTKOBI  OOCTEKEHHSI:
MPT rt0o70BHOTO MO3KY, KOHCYJBTAIlif0 TeHETH-
Ka, odrampmosiora. Koncysbratis odraabMoso-
ra: Vis OD/0S=0,1/0,2; B okymspax — Vis OD/
0S=0,4/0,5; nocutsb oxkymsipu — 1,25/-1,0 mior-

70

Tpiii = 57 MMm. Pyxu ouHoro sibyka: B TOBHO-
My o0’emi, Hebosoui. KoH'IOHKTHBA 060X OYEll:
6e3 naToJiorii. PoriBka mposopa, chepudna, riiajiKa,
6sinckyda. O4uHe JHO: TUCKU 30POBUX HEPBIB OJIi-
JlyBaTi, MeXi 4iTKi, CyJIMHU 3BUYAilHOTO Kasiopy.
JliarHo3 — <«Atpodig 30poBUX HEPBiB; YaCTKOBA
JIMcIuIasiga 060x ouell; Miomnig 060X ouel caabko-
TO CTYIEHS; MOPYIIEHHSA aKOMOaIlii». ¥ pe3yJib-
tatax MPT rosoBHOTO MO3KY 06€3 KOHTPACTHOTO
TICUJIEHHS: TIOMipHE CUMeTPUYHEe 3HWKEeHHS iH-
TeHCUBHOCTI curHany B T1 pexumi Ta JOKaJIbHO
B T2 pesknmi 61igux Kkyib (globus pallidus). Bucto-
BOK: GijlarepajibHe CUMETPUYHE YPasKeHHs Oinx
KyJIb, IMOBIPHO, SIK HaCJiZOK AUCMETaOOIuHUX
posnazis (puc. 2a, 26, 3a, 30).

Koncysbratisi  reHeTnka:  PeKOMEHIOBAHO
MI'/l nmna BukiaoueHHS HelpoaereHepaTHB-
HUX 3axBopioBaib. MTJ/] Bukonano B Jabopa-
topii «INVITAE», CIIIA. Anasi3 mocJmiloBHOCTI
Ta TeCTyBaHHS fAednertii/aynikamii 1386 renis, me-
peJiiueHux y po3/IiJii aHaJi30BaHUX TeHIB: TATOTEH-
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Puc. 2. Ha cepii akcianbHux 3pi3iB y pexumax T2 (a) Ta T2* (6) Ha piBHi 6a3anbHUX raHrmiiB 6inatepanbHO B NPOEKLIi nepeaHbo-MeaianbHUX Biaainis 6ninoi
KyJi NPOCHiIAKOBYIOTLCS CUMETPUYHI APIOHI YiTKO KOHTYPOBAaHI AiNSHKM TinoiHTEHCMBHOrO MP-curHany (po3mipom ao 5-6 Mm), Wwo 3a cykynHicTio MP-03Hak
BiPOriHO BiAMNOBIAAIOTL JIOKaSIbHUM (pOKyCam NnaTosioriYHOro AenoHyBaHHA 3aisa

Puc. 3. Ha cepii akcianbHux 3pi3iB y pexumax T2 (a) Ta T2* (6) y npoekuii ctoBbypa ronoBHOro Mo3ky 3BepTae Ha cebe yBary BiJHOCHO CUMETPUYHE 3HU-
XEHHS iHTeHCUBHOCTI MP-curHany HopHoi peqoBuHU (substantia nigra), iMOBIPHO, SIK pe3ynbTar NarosioriYHOro AernoHyBaHHA 3anisa

Ha myTaitist rera C19o0rf12, Bapiant ¢.204 214del
(p.Gly69Argfs*10) y romosurotHomy crai.
Bepudikosano NBIA, ayrocomHo-periecuBHUI
TUIl yCIaJKyBaHHs, 1o acouiloerbes 3 MPAN).
Takok BCTaHOBJIEHO HOCIHCTBO ayTOCOMHO-Pe-
IECUBHUX HeWpo/lereHepaTUBHUX 3aXBOPIOBAHb,
noB’s3aanx i3 SURF1 — martoremnuii BapianT,
c.845 846del (p.Ser282Cysfs*9), imentndiko-
Banuil y reni SURF1. Ien SURF1 acouioerbcsa
3 ayTOCOMHO-PEIeCUBHUM CUHIPOMOM Jles depes
nedinut MiToxoHApiasbHOTO KOMILIEKCY 1V i XBO-
po6oio ITapko—Mapi—Tyra, Tunm 4K (CMT4K)
[13]. 3a pesyabraramu 6ioXiMidHOTO aHATI3y KPOBI
Ha oOmiH Fe y cumposariii KpoBi BHSBJIEHO 3HH-
JKeHe 3HaueHHs (deputunHy — 6,48 Hr/mMa (HOp-
Ma (H) — 22-93,0), piBeHb cupoBaTkoBOoro Fe —
5,93 mmousp/n (1 — 5,0-20,0), BHCOKY Bijib-

ny Fe-3p’szyBambiy ¢ynkiiio — 78,9 Mmois/in
(m — 22,3-61,7), Tpancdhepun — 3,7 HT/MI
(1 —3,0-17,0).

Y ceprni 2021 poky npoBesneno B Universitats
Klinikum Bonn cKpuHiHrOBUI MOJIEKYJISIPHO-Te-
HetuuyHui anani3 rema FVIII Ta nmoBHe cekBeHy-
BaHHsa reHa FVIII (ex3oHu Ta eK30H/IHTPOH),
32 pe3yJibTaTaMM SIKOTO He BCTAHOBJIEHO KOJHUX
TOYKOBMX MYTAllill, HEBEJIUKUX J€JIelliil/BCTaBOK
abo IyIUTKAIliif, TAKOK He BUSIBJIEHO MYyTallil B Mic-
ITi CTITAliCUHTY. AHAJIi3 BEJIMKOI JIeJIellii 3a I0TTOMO-
roio MLPA-TecTy BUSIBUB BeJIKY JIETIETTII0 €K30HIB
23-26 y reni FVIII, remizurotTHnuii maToreHHUI
BapianT izeHTudikosannit y reni FVIILL

Y uepsni 2022 poky B IUTUHNU BUHWKJA HUP-
KOBa KpOBOTeYa, IPU3HAYEHO BHYTPIIIHLO-
Beao FVIIT 2000 MO/poby (3 pospaxyHKY
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55 MO/kr/moby) yuponosxk 5 mi6. OpHak yTpu-
MyBajacsi Makporemarypis, TOMY [IUTHHI IpU-
3Ha4YeHO mpenapar oOXizHOi il — aKTUBOBaHMIA
pekombGinanTHuil (akrop koaryssitii FVII Bay-
TPIIHBOBEHHO — 5 MT/1100y. HeaHauwe moJriniies-
HS CTaHy, OJIHAK YTPUMYyBaJacs MiKporeMarypid,
y KoaryJorpaMmi 3HA4HO IIO/IOBXKEHUI aKTHUBO-
BaHUI YACTKOBMII TPOMOOILUIACTUHOBHII Yac —
10 73,2 ¢. Bukonano pocaiukeHHs Ha HassBHICTD 1H-
riGitopaux AT o FVIIL. BusiBieHno BUCOKMIT TUTD
inriditopanx AT — 973,0 oguanipb Beresga (BO).
3 smnHg 2022 poky XJIOMYUKY TTPU3HAYEHO Tepa-
mito mperaparoM Eminuzymab — 120 mr migmkip-
HO (3 Mr/Kr), Tiepnri 4 BBeJIEHHS IOTHUIKHS, Y T10-
nampiiomy — 1 pa3 Ha 2 TwxkHi. Take JiKyBaHHS
TPUBAE HAMANi CUCTEMATUYHO Ta € e(PeKTUBHUM.
Y cepmri 2022 poky (Bik 10 pokiB) BiamiueHo Ha-
pocraioui mapectesii 060X Hir, MOPYIeHHST XOAbOH,
ATaKCUYHY XOJY, TPY/IHOII KOOpinHAaIlil, aTpodito
M’s13iB 000X Hir, IPOrPeCUBHE MOTiPIIEHHS 30Py Ta
IIBM/IKY BTOMJIIOBAHICTh IIPU 30€pesKeHH] iHTeIeK-
Ty Ta HOPMAJIBHOTO TICUXIYHOTO PO3BUTKY. OTXKe, y
JIUTUHU BUSBJIEHO /IBAa TSOKKI TEHETHYHI 3aXBOPIO-
BaHHs — ['A, yckinanueny inribitopunmu AT 3 Bu-
coxuM tuTpoM, NBIA, 110 acomioerscst 3 MPAN.

Oo6roBopeHHs

lemodinis A — me X-3uerienwii perecus-
HUH  posjiaja, BUKAUKanuii jedinurom FVIII
3TOPTAaHHS IUJTa3MM, MOKe OyTH yCHaJKOBaHWM
ab0 BUHWKHYTH BHACJIJIOK CIIOHTAaHHOI MyTarii
[2,5,12,23,32,36,41,46,60]. Koarysomarist crpu-
YUHSAETbCA Pi3HUMU MyTalisimu B reni FVIIILL
¥ 30% mnaltienTiB He BAAETHCSI BUSBUTU CIMEHHOTO
aHaMHe3y MaToJIOTil, TOOTO CIIOCTEPITAIOTHCS CIO-
pajinuHi BUTAJIKU 3aXBOPIOBaHHSA Ha reModisito
(soBi wmyrtarii reniB) [3,41]. Cxoxa curyaritis
i 3 ONKMCAaHUM HaMu XBOpuUM. Y ciMelHOMYy aHa-
MHe31 HeMa€e pojauuiB, xBopux Ha [A. Hamr ma-
mienT € nepmum xBopuM Ha I'A y ponuni. [le onne
3 HAUTIONMPEHININX cepe/l PiJIKICHUX 3aXBOPIOBAHD
y cBiti 3 gactoToio 1 i3 5000—10000 HOBOHApOIKE-
HUX 0cib YostoBivoi craTi [2,12]. XBopoba ypaxye
repeBa’)kHO YOJIOBIKIB, OCKIJIbKA 3aXBOPIOBAHHHI
PO3BUBAETLCA BHACJIIOK MYTallii OJTHOTO 3 TEHiB,
posrantoBaHoro Ha X-xpomocomi. JKiHku € Hocis-
MU eeKTHOI astesti reHa 6e3 MPOosIBiB 3aXBOPIOBaH-
Hs, ajle MOKYTb Tiepe/laBaT MYTallilo HalllaKaM.
BincyrtHicts a6o sumxennst FVIII npussoauts 10
3HUKEHHS HOPMAJIBHOTO TeMOCTa3y i TPOSIBJISIETD-
Csl CHOHTAaHHUMHU ab0 iHAYKOBAaHUME KPOBOTEYa-
MU 3a/IeKHO BiJ TsSLKKOCTi xBopobu [41]. [lose-
JIEHO, 10 I CIaJIKOBa KOAaryJomnaris Mae TeBHi
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MOJIEKYJISIPHO-TeHeTHYHi ocobsmBocti. Tern FVIII
KapTYeTbCS B JAUCTAJIBHIN cMy3i X-XpOMOCOMU
(Xq28, chrX: 154 064 070 — 154 250 998, UCSC
Opaysep renomMa hgl19) Ha MiHyCOBiii HMTI.
Ile mocuth Besmkuil reH, Sxkuil oxorumoe 186 k6O
i kogye MPHK npu6bsnsao 9 k6 Ta CKIagacTh-
cd 3 26 ex30HiB, SKi BIJIPI3HAIOTHCS PO3MIPOM
Bzt 69 bp (ex30m 5) 10 3106 bp (ex30n 14, KoxyBaH-
HsI BEJIMKOTO IoMeHy B). IHTpOHM € Takox pi3Hu-
MU 32 PO3MipOM, OXOILTIOI0YH Bifgctanb Mixk 200 bp
i 32,5 0, i3 Hux 6 Ginbini 3a 14 k6 (inTpoHu 1, 6,
13, 14, 22 i 25). Haiibinpmmii inTpon 22 € ocobJim-
BO I[iIKaBUM, OCKIJIBKU BiH MicTUTh ocTpiBeitb CpG,
AKUN [Ii€ AK ABOCHPAMOBAHUM PETyJsATOp I
JIBOX JIOIATKOBUX T'eHiB, BKyajgeHux y red FVIII-
FVIII, ame i FVIII b [3,32]. Xoua TpaHckpuntu
000X TeHiB BUsIBJIeHI B Oararbox 3paskax, (hyHKITis
L[MX JIBOX T'eHiB Bce Ille HeJloCTaTHbO BUBYeHa. [H-
ribitopu 3aszBuyail po3BuBalOThCs y 40% XBOpHX
na A [5,54] i BBakaioTbcd HalicepHO3HINTUM
YCKJIAJIHEHHAM XBOPOOH, MOB’I3aHUM i3 JIiKyBaH-
HAM, 4Yepe3 BIJIMB HAa YacTOTY KPOBOTEY, CMepT-
HICTb, IKICTb KUTTS i BapTiCTh JiiKyBaHH: [43,64].
HasiBricth inribitopaux AT o0TsKye KiiHIYHUI
nepebir remodisii, KpoBoTedyi HaGyBalOTh HEKOH-
TPOJILOBAHOTO XapaKTepy, a 3aMicHa Teparis (hak-
topoM VIII/IX koaryssiii kposi jioguan (1171a3-
MoBuit) abo dakropom VIII koaryssmii Kposi
(pekombinaHTHUIT) € MamoedekTuBHOW. BimcyT-
HicTh 1 HelTpaiszaiis iHTIGITOPIB € BaKJINBOIO
YMOBOIO /U151 3a6e31edeHHst e(eKTUBHOTO JIKYyBaH-
Hs KpoBOTeY abo XipypriuHOro BTPYyYaHHS, a Ta-
KOJK JIJIsI TIOTEHIIINHUX MaiiOyTHIX BapiaHTiB JIiKy-
BaHHsl, TAKUX SIK TeHHa Teparnis [5,58]. BusiBieno
JieKisbka (haKTOpiB PUBHMKY PO3BUTKY iHTIOITOP-
Hux AT, noB’s3aHUX i3 JIKYBaHHSIM, HATIPUKJIIA],
TsKKiCTh TA, HagBHICTD 1HTIOITOPIB ¥ ciMeliHOMY
aHaMHe3i, eTHiYHA MPUHAJIEKHICTb, TUT MYTaIlil
FVIII, monximop@ism reniB iMyHHOI BiAMOBIfI, iH-
TEHCUBHICTD JIiKyBanHs i Tun npoaykry [19,50,54].
Skmo B mesdkux IyOJKaI[isix TMOBIIOMIISETHCS
PO MiZBUIIEHNI PUBUK BUHUKHEHHS iHTIGITOPIB,
HOB’I3aHUI 13 3aCTOCYBaHHSM PEKOMOIHAHTHOTO
(r) FVIII nopisusino 3 konnenTparamu FVIII, or-
pumanumu 3 masmu (pd) [6,19,45], To inmn BueHi
3a3HAYAIOTH PO BIZICYTHICTD Pi3HUIL B PUBUKY 1X-
HBOI TIOSIBH IIO/I0 THUITY Meankamenty [15,21,22].
[Ticsisg mizo3pu Ha PO3BUTOK iHII6iTOpa HEOOXITHO
npoBectu crierudivnuii tect beresaa abo itoro mo-
nudikaiiifo, Tect Helimerena, SKuii BU3HaUa€e ak-
TUBHICTD iHTIGITOPIB, BUSBIEHUX Y IIJIa3Mi KPOBI,
Ta BuUpaxaerbcsd B oauHuUIgx beresga (BO/mur)
a6o tutpi Beresna. 3a 1 oguamio inridiropa (BO)
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NPUAMAIOTh TaKy KiJIbKiCTh iHTiGiTOpa, sIKa iHAKTH-
Bye 50% nomanoro FVIIT abo FIX B 1 M mmasmu
kposi. IIpu inribitopHiii hopmi remodimii (IDT)
3aJIeKHO BiJl TUTPY IHTIGITOPa BHOKPEMJIIOIOTH
oci6 i3 HM3BKUM THUTPOM ,/ HHU3bKOPEAryIYnM
(<5 BO/mi) i BUCOKUM TUTPOM / BHCOKOpea-
ryfounmM iHri6itopom (=5 BO/mir). Haiimenia
yacToTa iHriOGITOPIB pK TsKKiil TA BUSBISETHCS
B TAIIEHTIB i3 MiCEHC-MYTaIliIMU Ta HEBEJUKU-
mu feserisivu/incepiisimu. CybaHammi3 TOKasye,
110 CITOHTAHHI MYTallil Ta HEeBeJINKI Jiesieltii/incep-
11ii, MOB’A3aHi 31 3HAYHO BUIUM PU3UKOM YTBO-
penHst inribitopunx AT, HisK aHaJOTiYHI MyTaIlii,
0 BUHUKAIOTh Y BAKKOMY JIAHITI031 (27% 1poTh
14%). Tumm mMyTaltiii TaKoK MaIOTh BUIILY YACTOTY
iHTiGITOPIB, KOJM BUHUKAIOTH B eK30Hax 23-—26,
ne € npyruii Tpanckpunt FVIII, mopiBasHO 3 aHa-
JIOTIYHUMU MyTallisiMu B ek3onax 1-22 (28% mpo-
™ 17%) [32,52]. HasBHiCT TaTOTEHHOTO BapiaH-
Ta — BeJUKOI fenerii ex3oHiB 23-26 y reni FVIII
omnucana B 6asi ganux mytaitiii FVIII ta € npuymn-
Hoto Tskkol TA. Benuka fiesertiss crioctepiraerbest
npubIN3HO B 5% MAIliE€HTIB i3 TsKKO00 (hopmoio TA
Ta IMOB’si3aHa 3 HA/A3BUYAHO BHUCOKUM PHU3UKOM
pO3BUTKY iHTiGiTOPIB I TUacaikyBanHs [ 3,6,15,18].
[TpuTszxkitiremodinii Ai BmyTartii, iKi mpu3BOAsATH
110 BizicyTHOCTI 260 ckopouentst Ginka FVIII/FIX,
MOB’sI3aHi 3 PU3UKOM YTBOPEHHs iHTibiTOpa Ha
20-80%. I1pu T'A Jierkoro ta cepeaHboro CTyneHs
TSKKOCTI MiCEHC-MYyTallili € OCHOBHUM THUIIOM MY-
Tanii 3 nomupenicTio iHribiropa 5%. Y dacTuHM
MarienTiB (Hacammepen i3 TskKoio dopmoio [A)
MmocTiitHe BBeleHHS (aKTOPIB 3CilaHHS KPOBi
cripnunHse iMyHHy peakiiito: AT xBoporo aTtaky-
10Tb (hakTopu 3ropranss. [lelt ctan kaacudikyoTh
gk IDT, mo morpebye abo yYacTIlIOro BBEEHHS
nperapariB 3aMicHOi Teparii, ab0 3acTOCYBaHHS
IHIIOro KJacy JiKapchbKux 3aco0iB — 00XigHux
areHTiB. Y JIeIKNX BUTAIKAX /IS TOOJTaHHS Pe3u-
crerTHocTi ipu [T 37ificHIOOTD IHAYKITIIO iMyH-
Hoi TostepanTHOCTi [15,58,60]. Citig 3a3HaunTH, 1110
B OITMCAHOMY HaMU BUTIQJIKY /liarHOCTOBaHa CIIopa-
quaHa A cepefiHbOTO CTYTIEHST TSKKOCTI (PiBeHb
FVIII — 2,0%), yckaaaaena inribitopaumu AT y
Bucokomy tutpi 973,0 BO. IlamienT orpumyBan
nonepennubo npernapatu FVII Tiabku Ha BUMOTY.
Tomy MOKHa CTBEP/IKYBATH, 1110 B HAIIIOTO XBOPOT'O
Bupobsienns inriditopaux AT no FVIII € renerny-
HO JleTepMiHOBaHUM (heHOMEHOM, IO TiITBEP/IKe-
Ho MT/l. ¥ mutwau 3a momomoroo MLPA-tecty
BUSIBJICHO BEJIMKY Jlesiellito ek30HiB 23—-26 y reni
FVIII, remisurorauii maToreHHUI BapiaHT ieH-
tudikosanuii y reni FVIII.
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Ha cporomni remodisito HEMOXINBO BUJIIKY-
BaTH, aje 3a JIOTIOMOTOI0 CBOEYACHOI JIarHOCTHU-
KU Ta BIJIMOBIJIHOI Teparii MOKHA MiATPUMYBaTH
JKATTS TIAIlIEHTA HA HAJIEXKHOMY PiBHI. 3a OCTaHHI
I'SATh POKIB IOCSTHYTO GE31PEIe/IEHTHOTO MTPOTpe-
Cy He Jiuiie B pPo3po0JIeHHI HOBUX TEPAeBTUIHUX
3aco0iB s JliKyBaHHs reModiii, ane i gocarTu
CYTTEBMX 3MiH TapajurMu B 0araTbOX TPUHITH-
nax, sSKi peryJioloTh IJIaHyBaHHS Ta KOHIIEIIiIo
JiIKyBaHH#A 11i€1 koaryJionarii. [Iporpec y TexHo-
JIOTIAX TeHeTUYHUX aHasi3iB Ta iXHS JOCTYIHICTD
3YMOBJIIOIOTh MOSKJIUBICTH TUPIIIE 3aCTOCOBYBATH
iX y iarHOCTHIII MAIIEHTIB Ta YJIEHIB IXHIX POJIMH.
[TogBa HOBUX KOHIIEHTPATIB (HaKTOPIB KOATYJIAIII1
3 IIOJIOBKEHUM I1€pio/IoM HalliBBUBE/IEHHS Ta BBe-
JIEHHS 1X 13 TPO(iJIaKTUIHOIO METOIO TTAIliEHTaM i3
TKKOI0 (hopmoto ['A Tominmrye sSKicTh JKUTTS, 3a-
nobirae iHBain3alii Ta 3MEHIIYE TPUBAICTD 1X-
HBOTO TiepeOyBaHHs B JikapHi [15,41].

Ha cvoroani a5 mikyBaHHA remodiii B JiTel,
YCKJIaJIHEHOI 1HT10iTOPOM, BUKOPHCTOBYIOTH BH-
coki 1o3u axropa VIII koaryisitii Kposi JoanHI
(mma3moBwuit), Bucoki no3u (axropa VIII koary-
NIl KpoBi (peKoMOiHaHTHMIT); BUCOKI 103U (haK-
topa IX koaryssiii KpoBi o iuan (I1a3MOBUI );
AQHTUIHTIOITOPHUIT ~ KOAryJSTHTHUH — KOMILIEKC
(aPPC); daxrop sroprannsg xkposi VII (rFVIla).
@akyJbTaTUBHO  3aCTOCOBYIOTH  aHTH()IOpHU-
HOJTITHYHI 3aco0u 1 1iazmadepes K aj'toBaHTHY
teparnito. JIikyBaHHS €I1i30/1iB KPOBOTEY y JiTeH,
XBOPUX Ha reMo(isiio, yCcKiajHeHy iHTiGiTOpoM,
Mae OyTu audepeHiiioBanuM, ToOTO 3aJIesKUTh Bijl
TSKKOCTI KJIHIYHUX TIPOSIBIB XBOPOOU, PiBHS THT-
py AT no dakropa VIII/IX Ta imyHHOI Binmosimi
xBoporo  (cimabopearyiodi,  CHJIbHOpearyiodi).
Crparerig crierniasizoBaHoi TepaneBTUYHOI TaKTH-
KU 1010 /IiTel, XBOPUX Ha TeMOoifito, ycKaaiHe-
Hy iHTiIGiTOpPOM, TOJIsATaE B yMiHHI 1 3acTocyBaTn
B pa3i BUHMKHEHHS TOCTPOi KPOBOTEUI, a TAKOK BU-
KOPHUCTOBYBATU YCi MOKJIUBI METOAU €pauKallil
inri6iropa [5,41].

VY sikyBaHHI XBopux 3 iHTibiTOpHOWO TA Bestn-
KHUX YCHIXiB JJOCATHYTO OCTaHHIMU POKaMU 3aB/is-
K1 BBeZleHHIO EMinuayma0dy — pekoMOiHaHTHOTO,
ryMaHi3oBaHOro, OicrerupiyHOro MOHOKJIOHAJIb-
noro AT, ske BifiHOBIIOE (DYHKIIIO BiJICyTHHOTO
aktuBoBaHoro FVIII mraxom 3'emmannsa FlXa
ta FX g noserimeHHs epeKTUBHOTO reMOoCTasy.
[Ipemapat aJist MiAMIKipHOTO BBEAEHHS CXBaJIEHUI
y 6arathbox KpaiHax sl pyTHHHOI MPodiaKTHKK
eli3o/1iB KpoBoredi B mauieHTiB i3 TA 3 inribiro-
pamu FVIII a6o 6e3 Hux, Takox sarobirae abo
CYTTEBO 3MEHIITYE TPUBAJIICTh KPOBOTEYl B JIiTEH,
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xBopux Ha T'A, 3 inribitopamu abo 6e3 Hux. Ewmi-
1M3yMabd acoINIOEThCS 31 CIPUSTINBUM BILIHBOM
Ha TOB’SI3aHY 31 3/I0POB’SIM SKICTb JKUTTS Ta CTaH
3I0POB’s 1 3arajioM m106pe MePeHOCUTHCS. 3aBJs-
KM 3PYY4HOMY CIOCOOYy BBEJIEHHSI Ta Pi3HOMaHIT-
HUM CXeMaM /I03yBaHH4 (IiATpUMyBajbHa 7032 —
KoskHI 1, 2 260 4 THXKHI) BiH € eEKTUBHOIO ajlb-
TepHaTUBOIO 3BMYaiiHuM 3aminHukam FVIII, ska
3asBuyail nmobpe nepexHocutbes [2,5,12,46,51,56].
Ham narieHT Takox OTpUMYE Ieil MeINKaMeHT,
JIIKyBaHHS SIKUM He JIa€ YCKJAJHEHb 1 MA€ MO3U-
TUBHUIN KJIIHIYHUN eeKT.

Kpososusu y IIHC € nafita:xanm ycKaHeH-
HAM, siKe ypaxye xBopux Ha ['A. CnuHHOMO3KOBHIT
eTmi Iy paJabHIi MPOCTIP € HalOiIbIl He3BUYAHIM
1 KJIHIYHO CKJIaIHUM MictieM KpoBoBusinBy B ITHC.
Taxi mamieHTH 9acTo MaioTh ITPUXOBaHi HEBPOJIO-
riuHi O3HAKU Ta CUMIITOMH, [0 MOKe OyTH TIpH-
YIHOIO 3aTPUMKHM /liarHOCTUKY Ta JiKyBaHH: [63].
B omucanomy Bumnanky ['A 3 npuBomy mporpecy-
BaHHS HEBPOJIOTIYHOI CUMIITOMATUKHU TTPOBOINIIN
nudepenItiaiiio MiK MOKJIUBUMH HaCTiAKaMU Tie-
penecenoro COVID-19, remopariunumu yckiaj-
venrsmu y [THC Tta iHmmM cymyTHIM HEBPOJIO-
rivauM  possiajiom. Came 3aBJSIKU 3JIarOJKEHil
MYJIBTUAMCITUIIITHAPHINA POOOTI Ta PO3UTMPEHOMY
CIIEKTPOBI 0OCTEKEHb, TAKUX SIK HEBPOJIOTIUHE,
odranpmosoriune obcreskends, MPT rosoBHoro
MO3KY, KOHCYJbTallis reHetnka, MI'/[ 3 BusBiien-
HsIM TatoreHHoi myTaitii rena C19orf12, Bapiant
c.204 214del (p.Gly69Argfs*10) y roMmo3urorso-
MY CTaHi 3 ayTOCOMHO-PEIECUBHUM TUTIOM yCIIaI-
KyBaHHS, miarHocToBano NBIA, dopmy MPAN.

NBIA — 11e "efipogereHepaTUBHAN PO3JIal, 110
XapaKTepU3y€ETbCSl MPOTPECYIOU0I0  CHACTUYHOIO
naparnerieio, mapKiHCOHI3MOM, SIKUH He pearye Ha
gikyBanHus Jeozgomnoo (L-DOPA) [34], i ncuxia-
TpUIHUMU 200 TOBEIIHKOBUMU cUMITTOMaMu. Mo-
JKYTh CIIOCTEpIraTUCS iHIIT HEBPOJIOTTUHI O3HAKH, Y
TOMY YU CJIi aTpoisg 30pOBOrO HEPBA, AHOMAJIT PyXY
ouell, MUCTOHId, aucdaris, au3apTpisg Ta HEUpo-
maTist MoTopHUX akconiB [8,17,24,27,28,30,35,38].

Ha cooroani imentudikoBani 15 oxpemux
MOHOTEHETHYHNX XBOpoO. YoTwpum HalmommM-
peHimi 3 HuUX (opmu: HelpojereHepaiisi, MOB’si-
3aHa 3  TaHToTeHaTKiHazoro  (pantothenate
kinase-associated neurodegeneration — PKAN),
Helipojierenepaitis, moB’si3ana 3 hocdorinazoo A2
rpymu VI (phospholipase A2 group VI — PLA2G6)
(associated neurodegeneration — PLAN), wneii-
pozereHepaitis, TOB'si3aHa 3  Oera-Tporesep-
auM  Oinkom  (beta-propeller protein-associated
neurodegeneration — BPAN) i MPAN [31].
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Poszmaam NBIA MOXyTh CBITUMTH TIPO ayTOCO-
MHO-peniecuBHe [27,29], ayTOCOMHO-/JOMiHAHTHe
[24,47] abo X-3uerienuii TUII ycraaKyBaHHs [53].
Bonm BBaskaloThCsl HaJA3BUYAWHO PIAKICHUMU i3
cymapnoio nommmpenictio 1-9 ma 1000000 [53].
€ igenTndikoBaHUMU [[Ba TATOTEHHI BapiaHTH,
c.204 214del (p.Gly69Argts*10)  (romosuror-
Hi) [9,24,27,34,37] abo cKJIagHi TETEPO3UTOTHI
mytaiii B reri C19orf12 [8,27,29]. Ten C19orf12
ACOIIOETHCST 3 AyTOCOMHO-JIOMIHAHTHOIO Ta pe-
necuBnoio MPAN [59]. Kpim Toro, ren C19orf12
Ma€ ToTNepeHi JOKAa3W KOPEJIIlii 3 ayTOCOMHO-Pe-
IECUBHOIO CTA/IKOBOIO CMACTUYHOIO TMaparIerTiein
43 (SPG43) [17]. biosoriuni poanyi JUTUHU Ma-
I0Th TTAHC OyTH HOCISIMU ayTOCOMHO-PEIeCHBHOI
MPAN abo nanexatu 10 rpymu pusuky. Ciig pos-
TISHYTA MOKJIUBICTH MPOBEEHHA KJIHIUHUX [10-
CJIJKeHDb BiZIMOBiZIHO. IMOBIpHICTD HAPOMKEHHS
IUTUHUA 3 ayTocoMmHO-periecuBHOI0O MPAN 3ase-
JKUTD BiJl HOCIMICTBa ITapTHEpa.

[Tepmii kiHiYHI TPOSIBM XBOPOOW 3a3BHUYaii
criocrepiraiotbes B ocib Bikom 10 20 pokis. Cepej-
Hill Bik movarky — 9,2 poky (miamazon — 4-20),
ajie OLIbIICTD 3'aBasgeThes 10 11 pokiB He3amex-
HO Bix crati [27,62]. Takox MOBIIOMIISETHCA TIPO
misuimmii ge6ior NBIA [9]. Cumntomun xBOpoOU
pi3HOMaHITHI, ajie 3a3BUYail TOUMHAIOTLCI 3 MPO-
6sieMu Xoab6U (AM3apTpist) Ta MOBJIEHHS. 3 MPO-
rpecyBaHHSM XBOPOOM BMHMKAIOTh MUMOBLIbHI
pyxu (eKkcTpamnipaMiHi Po3jazn), y TOMY 4YHC-
JIi aHOpMaJIbHE HANPY’KeHHsI M'43iB (JIMCTOHISN),
[0 HACTAE 3 YacOM 1 MPUBBOAUTH 10 CIAOKOCTI,
CMACTUKUA Ta CKYTOCTI KIiHI[IBOK, MOKJUBE MHU-
MOBiJIbHE TPEeMTiHHS (MTapKiHCOHI3M). Y Mali€HTiB
BUHUKAOTh TPYIHOII 3 KOBTaHHSM (/ucdaris)
[62]. MoskuBi KOTHITUBHI mMOpyIieHHsT abo 3a-
TpuMKa po3BUTKY [8]. Haitnommupenimmumu cum-
OTOMaMU € YTPYAHEHHsS XOAbOM ab0 MOBJIEHHS,
PO3BUTOK €KCTpalipaMifHUX 03HAK, OPOMaHIUOY-
JIIpHA 1 TeHepasi3oBaHa AWCTOHIA, TAPKiHCOHI3M.
JlucTOHIsS BIUIMBAE HA M'SI3U POTOBOI MTOPOKHUHU
Ta TOpJIa, 1110 MOXKe CIPUYUHUTH TOraHy apTHKY-
JISIIIO Ta HEBUPa3He MOBJIEHHS (iM3apTpis), a Ta-
KOX yTpy/aHeHe KoBTanus (mucdaris). [Iporpecy-
BaHHs JUCTOHIT B IINX M’ 132X MOJKe MIPU3BOIUTH JIO
BTPATH MOBJICHHS, & TAKOK 710 HEKOHTPOJIHOBAHOTO
NPUKYIITYBaHHS sI3uKa. Y OiIbIIOCTI 0Ci6 MOIKJIH-
Be IIporpecyioue ypakeHHsI KOPTUKOCITUHAJIBHOTIO
TPaKTy 31 CHACTUYHICTIO, TirteppedIeKciero Ta po3-
TMHAJbHO-TII/IOIIOBHUMHU  peakilisiMi. bBisbiricTb
XBOPHX 30epiraioTh 3/aTHICTh XOANUTH, ajle YaCTH-
Ha HEe MOXYTb CAMOCTIIHO TiepecyBaTHCS Ta T10-
TpeOyIOTh IHBAJITHOTO Bi3Ka. Y 44% PO3BUBAETHCS
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MOTOpPHA aKCOHaJIbHA Heuponatisa [27]. Atpodis
30POBOTO/UX HEPBA/BiB J[IarHOCTYETbCS B Jlia-
nazoni 74—100% xBopux [27,29,35]. ¥ 25% ma-
IIEHTIB CIIOCTEPITAIOTHCSA TICUXIATPUYHI O3HAKH,
Taki siK iMITyJIbcMBHA 200 KOMITY/JIbCUBHA MOBE/IiH-
Ka, Jlernpecis Ta emoliiiHa JabinbHicTh [27,37].
M.B. Hartig ta ciiiast. (2011) He 3a3Ha4atOTh MPO
cyznioMu B skogHOTO nattienTa 3 NBIA [27]. Y nea-
KUX 0Cib criocTepiraeThest HeTpuMaHHs ceui [35,47
i kamy [47], rimomimis, rimodonis |24 ]. Moxausmit
CITACTUYHUH TIMIEPTOHYC HUIKHIX KiHIIIBOK, TOB’sI-
3aHUM i3 JUCTOHIYHUMM TOJIOKEHHSIMU CTOII, IO
MTOCUJIIOIOTHCS TIifT Yac pyxy, rineppedJiexcid Ha-
KoJliHKa Ta [BOGIYHUN cuMiitom Bbabincekoro [47].
[Tarornomoniunumu 3minamu Ha MPT rosoBHoro
MO3KY € T2-3BaskeHa TiNOIHTEHCUBHICTD y YaCTHHI
6azaTbHUX FaHTJIiiB — y Ol KyJIi Ta YopHiii cy0-
cranmii (substantia nigra) [34,39,65]. Posmnomin
HaJJIUIIIKOBOTO HakonunueHHd Fe mpm posnanax
NBIA ¢ikcyerbest (y MOpsiIKy 3MeHIeHHst) 6.ri1a
KyJIsi, Y€PBOHE SIIPO, MyTaMeH, YopHa CyOCTaHIisa
Ta xBocTtare s7po [1].

Y 10oOAMHOKMX XBOPHUX OIIHUCYETHCS MOK-
JIUBiCTh BUHHMKHEHHST aTpodii Mmo3ouka [35]. Ox-
HaK € IoBizloMJIeHHs, 1110 3Minu Ha M PT rosioBHoro
MO3KY MOKYTh BUHUKATH He Bifpasdy abo ojHOYaC-
HO 3 TIOSIBOIO HEBPOJIOTIUHOTO JIeillnTy, a HaBiTh 32
JeKizbKa pokiB [35].

¥ namoro xBoporo 3 NBIA nposiBisitacst cto-
noto MDpizgpeiixa, eKBiHycOM CTOI, TIO3UTUBHUM
cumnTomoM Babircbkoro (puc. la-r), BUpa)eHu-
MU CYXOKWJIKOBUMU pediercamu, atpodieio 30-
POBUX HEPBIB; YACTKOBOIO JNCILIA3I€10 000X OUeii;
Mioriero 000X o4eil, TTOPyIIeHHIM aKOMO/IAITT, Ha-
POCTAIOYMMU TTPOTPECUBHO TTapecTe3isiMu B 000X
HOTaX, TOPYIIEHHSIM XOAbOU, aTaKCHYHOIO XO/I010,
TPYAHOIIAMHU KOOpAMHaIlii, arpodicio M'sa3iB 060X
HII, TOTIpIIEHHSIM 30Dy, IBUJIKOI BTOMJIIOBAHI-
CTIO TIpH 30epeKeHOMY iHTEJIEKTi Ta HOPMATbHOMY
ncuxiynomy possutky. HaMPTrosmoBHoromosky —
nomipHe OijaTepajibHe CUMETPUYHE YPasKeHHs
6utimx Kyb (puc. 2a, 26, 3a, 306).

B omnwmcanoro maiienta TakoX ieHTU(DIKO-
BaHMII  maroreHHWil  BapiaHT, ¢.845 846del
(p.Ser282Cysfs*9) y reni SURF1. Ien SURF1 aco-
IIIOETBCA 3 ayTOCOMHO-PEIECUBHUM CHHIPOMOM
Jlest uepes nedinUT MiTOXOH/[PIaJbHOTO KOMILJIEK-
cy IV ta xBopo6oro Ilapko—Mapi—Tyra, Tun 4K
(CMT4K) [55]. luTuna € HOCIEM ayTOCOMHO-pe-
IIeCUBHUX 3aXBopioBaHb, moB’s3anux i3 SURF1,
OpnHak craTyc HOCig BIUIMBAE HA PETPOAYKTUBHUHN
PU3UK y ToJaibiux rnokoJinasax. Cuagpom Jles
€ IpOTpecylounM HelpojiereHepaTuBHUM pO3Jia-
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JIOM, SKWI 3a3BUYall TTPOSABISETHCA B AUTUHCTBI
TaKUMU O3HaKaMW, K TIMIOTOHis, 3aTPUMKa PO3-
BUTKY, TillepJakTaTeMiss, rodajbHa 3aTpPUMKa
PO3BUTKY, aTaKCig, TPEeMOp, KOCOOKICTb, CyIOMH
Ta jierka gucMmopdist puc obmyus [4,55]. PenTre-
HOJIOTIYHI 3HaXi/IKM 3a3BUYall BKJIIOYAIOTH CUMe-
TpUYHi 1BOOIUHI HEKPOTUYHI ypaskeHHsI B CTOBOYPI
MO3Ky Ta OazambHux rauriisx [38]. Y Oimbiiocti
XBOPUX BUHUKAIOTH TOCTPI allUAOTUYHI KpU3u abo
iHCYJIBTOTIOIOHI eITi30/11, SIKi 4acTO 3aKiHIYIOThCS
sgetasnbro [38]. CMT4K — 1e Tsokka HeliponaTis,
SKa TTOYMHAETHCS B IMTUHCTBI 3 TAKUMU O3HAKAMU,
K HicTarM, BTpara cIyxy, Kiockosios i anomaJrii
MPT rosoBHOro MO3Ky, y TOMY YHUCJIi ITyTaMiHaIb-
Hi Ta mepiakBeayKTaysbHi ypaxkenHs [13]. Biomno-
TiYHi PoANYi MAIOTh IMIAHC OYTH HOCISIMU ayTOCOM-
HO-PeIeCUBHUX CTaHiB, 10B s3anux i3 SURF1, abo
HaJlesKaTh [0 TPYNU PU3KUKY. IMOBIpHICTH Hapo-
JUKeHHS JAUTWHU 3 ayTOCOMHO-PEIeCUBHUMU 3a-
XBopioBaHHSMU, ToB si3anuMu 3 SURF 1, 3amexnThb
BiJl CTAHy HOCIiCTBA MMapTHEPA.

[IporpecyBatHsi XBOpoOH MOsKe OYyTH TBUIKAM
a0 MOBIJIBHUM i3 TPUBAIUMHU TI€piogaMu cTabijIb-
HOCTi. CUMIITOMH MOKYTb CUJIBHO BiJIPi3HATHCS
B KOJKHOMY KOHKpeTHOMY BUTAAKy. DakTopu, 1o
BIUIMBAIOTh HA TSKKICTb 3aXBOPIOBAHHS 1 IIBUJI-
KiCTh TIPOTPeCYBaHHS, I0CI HE BiJIOMI.

JlikyBanug NBIA crnpssmoBaHe Ha KOHKpeT-
Hi CUMIITOMM, SIKi BAHUKAIOTb Y KOKHOI JIIOJIUHMU.
HocrizkeHHst 3ocepe/izkeHi Ha KpalioMy po3yMiH-
Hi ocHoBHUX mpmunH NBIA, mo 3 gacom moxe
notpebyBaTt  GIJBIT KOMIUIEKCHOTO JIIKYBaHHSI.
Jliist TiKyBaHHS MOXKe 3HAIOOUTHCS CKOOPANHOBA-
Ha pobora rpynu cremiamictis. Komana sikapis,
3 SKHMU MOXKe IIpPAIiOBaTH POJMHA, BKJIOYAE
nesiaTpa abo TepareBTa, HeBPOJIOTa, TTYJIbMOHOJIO-
ra, oGTa;bMOJIOTa, OPTOTeNa, TaCTPOEHTEPOIOra
Ta KJIIHIYHOTO TeHeTrKa. MyIbTuinCIuIIii HapHU T
X/ 710 MiATPUMYIOUOi Tepartii Moske repeabada-
T (izioTeparriio, GizudHi BIpaBu, eprorepariio Ta
JIOTOIIE/IIIO.

3 MeTOoI0 TOJIIMIIEeHHS KJIIHIYHOI IOTIOMOTH,
KOOPIMHAIIIT TOCTiAHAIIBKOI AiSTBHOCTI Ta Ti/{BU-
meHHst 00i3HAHOCTI MOA0 YJIBTpaophaHHOl Heli-
ponerenepartii NBIA, rpyna KJiHITTUCTIB 1 10CTijT-
nukiB NBIA, rasyseBux mapTHepiB i aJBOKarTiB
MAIE€NTIB i3 1ecTn €BpollelichknX Kpain, Kanaan
ta CIHIA o6’enuamucs y 2010 p. st cTBOpeHHS
crisprol iHimiaTen TIRCON (Treat Iron-Related
Childhood-Onset Neurodegeneration — sikyBaH-
H4 HelpojiereHepailii, mos’g3anoi 3 Fe B qursado-
my Biti) [33]. Taki Mmeanuni KoonepaTuBHI TPy
3 aHAJII30M Ta MiJICYMKaMM JIarHOCTUKH, JIiIKyBaH-
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Hs Ta nporHosy nepebiry NBIA marorh BaxkinBe
3HAUEHH JIJIS [TO/IAJIBIIOTO PO3BUTKY TepalieBTUY-
HOTO TIPOTpecyBaHHs IIPH il HO30/10ril. [xHi ume-
HU TiJCYyMOBYIOTH 1 HAJIal0OTh TaKi pPeKOMeEH/aIlil
mozo Teparii oci6 i3 NBIA. [l mosermesss au-
cToHii pekoMeHy€eThest Oakmoden. Ileit mpemapar
CIoYaTKy IpUuitMaeTbes nepopasibho. /i1 aproma-
TUYHOTO BBE/IEHHS PETYJISIPHUX J103 Y CHIUHHOMO3-
KOBY PiIUHY BHKOPHCTOBYETHCST Oaks0(heHOBHIt
Hacoc. AHTUXOJHEPriYHUi 3acib TpurekcudeHi-
U € APYTUM TIpenapaToM, SIKUW MOKHA TPUii-
MaTh OKpeMo abo B KoMmOiHamii 3 Oakao(eHOM.
JleBozoma/kapbigona (Sinemet) Gysa KOPUCHOIO
IUISL [esIKUX IallieHTiB 3 imiomatnyuuM NBIA, ane
needekTuBHOW0 711 NatienTiB 3 PKAN. /I pos-
crabyieHHsT M'SI3iB Y JIIKYBaHHST BKJIIOYAIOTh O€H-
30j1ia3erinm, Taki gk giasenam i gopasenam. Ocodu
i3 CyJloMaMU 3aCTOCOBYIOTh 13 MMO3UTUBHUM edeK-
TOM TIPOTHCY/IOMHI Tipenapatu. Kpim Toro, 3a-
3BUYANl PEKOMEHIYIOTbCS CTaHJAPTHI MiAXOAU /10
JIKYBaHHS 0010, SAKIO HEMAE 11eHTU(hIKOBAHOTO
JIIKyBaHHS OCHOBHOI Tipuuntu 6oJro. barato xBo-
pux i3 NBIA maoTh Tako:X 3aKpeln yepe3 3HUKEeH-
HS1 aKTUBHOCTI, Ji€TH 1/a00 mo6iuHi eeKTH JTiKiB.
Besperentyphi 106aBKH 3 KJIITKOBUHOIO Ta 3aCO0H,
10 TTOM SAKIMYIOTh BUTIOPOKHEHHSI, YACTO MOKYThb
MOJIETTUTH AUCKOMMOPT. [H' €KItist 60Ty T HITHOTO
TokcuHy (OOTOKCY) Y M'sI3U, ypaskeHi [UCTOHIEI,
TaKOK MOJKe 3a6e3MeYnTH MOJETrTIEHHS TPOTATOM
KiJIbKOX MicsiiB. TuMuacoBa ciaabKicTh M'93iB, 9Ki
MafOTh MUMOBILJIbHI CKOPOUEHHS, CIIPUYMHSIE Oi/Ib,
CKPY4YyBaHHs, HEIPaBUJIbHY IMOCTaBy ab0 3MiHU
roJjiocy un MOBJieHHSI. OCKiJIbKU KOKHUN ypaske-
HUU M’s13 TOBUHEH OYTH iH €KIINHUM, 11e HalO1/IbII
PAKTUYHO, SIKIIO B JIOAMHU [UCTOHIS 3HAYHO
BIIMBAE Ha TIEBHY AIJAHKY TiJia, HAIPUKJIA PYKY
yu miiesierty. OHUM i3 MEeTOJIIB JIIKYBaHHS IUCTOHI]
€ rmboKa CTUMYJISIIS TOJOBHOTO MO3KY. IIpoiie-
Jlypa BUKOHYETHCS NIJISIXOM IMIIJIAHTAINl B MO30K
eJIEKTPO/IiB 3a JI0IIOMOI0OI0 IIPOrPaMOBAHOIO IIPU-
cTpoto (HEHpOCTUMYJIATOpA) TiJl MKIpy Tpyaei
a60 xuBoTa. HellpoCTUMYISITOP HAICUITAE IMITY Th-
CH 10 TITbOBUX [IJITHOK MO3KY, 3MiHIOIOUH TIATOJIO-
riYHi TaTepHu aKTUBHOCTI B Oa3aJbHUX TaHTJIisX,
SIKi 3MYIIYIOTH M'SI3M PyXaTHCst OOICHUME CIIOCO-
Gamu. Taka cTUMYJISAIlIST TOJIOBHOTO MO3KY BUITPO-
OyBaHa Ha Kijbkox ocobax 3 NBIA i3 xopommmu
pesyJsibraTaMi, Xoda Iie He 3pO03yMiJIo, 4u OyIayTh
BOHM JIOBroTpuBaumu [33].

A. Drecourt Ta criBaBr. (2018) zifitiim BUCHOBKY,
mo NBIA BuauMKae BHaACTIIOK /ePEeKTHOI €HI0CO-
MaJIbHOI PEIUPKYJIALT Ta Ma€ PO3TISAIATUCS SK T10-
PYIIEHHS KJIITUHHOTO TPAHCIIOPTYBAHHS HE3aJIeKHO
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Bifl BuxizHOoro reHernunoro aedekrty [10]. Bizomi
nBi popmu NBIA — arepystoriazminemist Ta Heitpo-
(epuTHHONATIA — CIIPUYUHEHI MyTallisIMU B TEHaX,
sIKi Gesrocepeibo GepyTh ydacTh y romeocrasi Fe.
[TizBuineHHd KJIITUHHOTO Fe B roJIoBHOMY MO3KY
orrcaHe He Jiniie Tpu posnagax NBIA, ame Takox
TPU 3BUYATHOMY CTapiHHI Ta TpU GArathoX HEWPO-
JIETeHEPATUBHUX 3aXBOPIOBAHHSX, TAKUX SIK XBOPOOa
[Mapkincona i nementtisi Asbiireiimepa [65,66]. Ox-
HaK TIOXO/KEHHS Ta POJib Bifikajenb Fe mpu NBIA
Ta HIINUX 3aJUINAIOTHCS HEOBHICTIO 3PO3YMIJIMMMU.
BasksimBe nutanHs 3anIaeThes Oe3 BIAOBI: um €
Fe e emicenomMenoM naroreHe3y 3aXBOPIOBAaHHS,
Y1 BOHO TaKOJK ITPUCKOPIOE 3arnOeb HeitpoHis [11].
Xoya He iCHY€ METO/IiB JIIKYBaHHS 1711 YIIOBITbHEHHS
nporpecyBanHs Oyjib-sikoro 3 posnaais NBIA, € nes-
Ki pemnapati, 1110 JIal0Th 3MOTY JIIKYBaTH CUMITTOMU,
SKI MOKYTh BiJIPI3HATHCS 3aJI€5KHO Bifl 3aXBOPIOBAH-
Hs. Y Oyb-sakoMy pasi BiakiaaeHHst Fe B ToJIOBHOMY
MO3KY € BaKJIMBOIO MillIeHHIO /IS [IOTEHII1i1HOI Tepa-
mii, 1o MoaudiKye 3aXBOPIOBAHHS, 13 BUKOPUCTAH-
Ham xesatopiB Fe. Xemaropu Fe — 11e pedyoBuHu 3
BHCOKOIO criopiinenicTio 1o Fe, cripsmoBani Ha 3B’1-
3yBaHH$ Ta BUJAJICHHS METAJTy 3 PI3HUX TKAHUH, 1100
3a1100irTi a60 MPOTHUIIATH HOro HaKoIMYeHH:o. s
YCIINIHOTO BUjasieHHs Fe 3 ToJIOBHOTO MO3KY peuo-
BUHA TOBUHHA OYTH 3/IaTHOIO JIOJIATU TeMaTOeHIIe-
astiunmii 6ap’ep i 38’13yBaTH Biakaanenns Fe 3 Ga-
3aJIbHUX TaHIIIiB, HE CIIPUYMHSIOYM BUCHAKeHHsT Fe
B IHIIUX JIIITHKAX TOJI0BHOIO MO3KY a00 eKcTpaHeii-
TpambHUX TKaHWHaX. Came TakWil TepareBTUYHII
TT/IX1/T TysKe BasKJIMBUH B OITMCAHOMY HAMU BUTIQJIKY,
ocKinbku Tpu obcTeskenHi oominy Fe B cuposariii
KpPOBI BUSIBJIEHI 03HaKU JiaTeHTHOTO jlecpinuty Fe B
opraniami (3HIKeHe 3HaYeHHS (DepuTHHy, BUCOKA
BisbHA Fe-38'a3ytoua dynkitis). JloctymHi neximbka
xesaTopiB Fe, Tpy OCHOBHI 3 sIKUX — flehepUIpoH,
nedepasupokc i ecepiokcami (TaKoXK BiZIOMUI K
nedepokcamin). Ii MearkamMenTn BiIpiISHAIOTHCA 32
CBOIMM XIMIYHUMH BJIACTUBOCTSIMHU, (hapMaKOKiHe-
THUKOIO Ta hapMakouHaMikoo [7]. 3 aux nedepu-
ITPOH 1 siepepasnpoKc 3aCTOCOBYIOTHCS BHYTPIIIHbBO.
[ledepasupokc He 1oKasaB J0CTATHHOTO 3HUKEHHS
BijIk/Ia/ieHb Fe B roJIOBHOMY MO3KY, MOKJIMBO, Yepe3
HeeheKTUBHE TTPOXO/PKEHHST reMaToeHTe(haiuHoro
Gap’epy [14], Toni sk gedepuIIpoH, 3aBIsSKI HU3bKIii
MOJIEKYJISIPHITT Maci, CIpUSTIUBOMY KOeillieHTOBI
PO3IIO/ILTY, MOJKe YCITITITHO ZI0JIAaTh TeMaToeH iedatiy-
Huit 6ap’ep i jmocsiratn BifkiaaeHb Fe B ToJIOBHOMY
MO3Ky [16,25]. Tpetiii xemarop, aechepiokcamin,
Ma€ HeoNTUMAaJIbHy (HapMaKOKIHETUKY TIpH Iiep-
OpaJIbHOMY 3aCTOCYBaHHi, TOMY 0r0 HeOOXi[HO BBO-
JIATH THAMKIpHO ab0 BHYTpimHbOBeHHO [7,26]. 1le
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MPU3BONTH IO MiBUIIEHHS TOKCWMYHOCTI Ta 3HU-
JKeHHsI KOMILIaeHCy MnarfientiB. OTxe, i3 TPhOX 3ra-
JIlAaHUX PevyoBUH JieepunpoH € HalleeKTUBHIIINM
y JikyBatti cunzgpomiB NBIA. ¥V Garatbox Bumaj-
KaxX ITPU 3aCTOCYBaHHI XeJaTOPHOI Teparlii criocrepi-
ra€Thecsl PO3OIKHICTD MK PalioIOTTUHUM TIOJIITIIEH-
HAM (TOOTO 3MeHIeHHAM BifkIaneHb Fe na MPT)
i BigcyTHicTio KaiHiuroi kKopucti [31]. V. Tankova Ta
criBaBT. (2021) BBaXKAIOTh, 1O HETATUBHUMU IIPO-
THOCTUYHUMU (DaKTOpaMU /ISt pe3yJIbTaTiB XeIaTHO-
ro jiikyBanHs Fe MoxyTh OyTH paHHiil BiK i mporpe-
Cyt04i HEeBPOJIOTIUHI aHOMAJIi1 Ha 1ToYaTok Tepartii. Ha
JIlyMKY BU€HUX, TIAIIEHTHN 3 T3HIM 1TOYaTKOM XBOPO-
6u 3a3BMYAll TIOKa3yIOTh Kparili Biamosiai. Hespaska-
104N Ha YaCTy BiJICYTHICTb KJIIHIYHOTO TIOJITIIICHHS,
y naiienTiB 3 NBIA, ski otpumyiors nedepuripos,
CIIOCTEPITalOTLCST CIIOBUIbHEHHST MTPOIPECYBaHHS Ta
crabimizartist Kinignoro crany. OHi€o 3 npuYnH
1€l HEBIAMOBIZAHOCTI MOKe OyTH Te, 110 B OIIBIIOCTI
TMAIiEHTIB ypaskeHHsI HEeWPOHIB HAATO PO3BUHEHE 1
HerionpaBHe [31].

Ockinpku miaraoctoBana NBIA/MPAN y na-
IIIOTO XBOPOTO € BKpail Pi/IKicHOIO, Ta T B YKpaiHi
BifcyTHS TipodeciiiHa opranisailis 3 HaJlaHHS J10-
nomoru xBopuM Ha NBIA, BpaxoByroun Opak 10CBi-
Jly JIIKYBaHHSI TaKOl HO30JI0Tii, MU 3BEPHYJIMNCH T10
daxosy nomomory 10 NBIA Disorders Association
[34] mono iauBiAyanbHOTO MiAGOPY Teparii st
BKa3aHOTrO Ialli€HTa.

Bucnoskn
[Toennannsg NBIA ta T'A cepennboi TSKKOCTI,

YCKJIQJIHEHOT iHTIGITOPOM i3 BHCOKMM THTPOM

REFERENCES /JIITEPATYPA

AT, onucano Buepiie. NBIA € yasrpaopdantoo
HO30JIOTI€10, dKa Ma€ TEBHI MOJIEKYJISIPHO-TEeHe-
TUYHI 0COOJMBOCTI, KJIHIYHWIT HEBPOJOTTYHUI
nosiMopiaM i maTorHoMoHiuHi 3minn Ha MPT
rOJIOBHOTO MO3KY B OJ1ijtiil KyJii Ta 4opHiii cybcTan-
1Tii. YHIKaJIbHICTD i PI3HOMAHITHICTH KJIIHITHUX Ta
naTojorivHux ocobsmsocreit NBIA € npobiemoro
JUTS KJIHITUCTIB. SIKIO B IUTUHU CIIOHTAaHHO abo
NP1 HEe3HAYHIN TpaBMi YTBOPIOIOTHCS CUHIII, TeMa-
ToMH ab0 BUHUKA€ KPOBOTeYa, il HeoOXiZHO Ha-
camriepesi 3pOOUTH OCHOBHUI TECT HA 3TOPTAHHS
KPOBi Ta CIIPSIMYBAaTH HAa KOHCYJIBTAIIO JI0 TeMa-
TOJI0Ta, a0M HE TPOMYCTUTH KoaryJomnario. Ko
XK y TarfieHTa 3 reMo(isieo € mposiBu reMopariu-
HOTO CUHJIPOMY, CJijl AKHAWUIIBUIIIC BBECTU Bij-
MOBIZIHUI KOHIEHTPAT (paKkTOpa 3rOPTaHHs KPOBI.
VY pasi HasgBHOCTI OGE3KOHTPOJBHUX KPOBOTEY Ta
3a BiJICyTHOCTI Bi/ITIOBi/li HA BBEJIEHHI 3BUYATHOI
JI03U KOHIIEHTpaTiB (PaKTOPiB 3TOPTaHHS KPOBI
caip 3amigosputn Moxkauictb [DT. Ilicas mino-
3pM Ha PO3BUTOK iHTiOITOpa MOTPIOHO IIPOBECTH
crieniniunmii Tect berezna. Hamre mosigomien-
HS TATBEPIKYE, 10 3acTocyBanuss MI/I Bimirpae
BUPINIAIbHY POJb Y Bepudikallii 3aXBOPIOBAHH,
BU3HAUYEHHI HOTO BUY Ta MOKJIMBUX YCKJIAJHEHb.
CrioftiBaemocst, 110 OTTMC TUPOKOTO CIIEKTPa MaTo-
JIOTIYHUX TPOSBIB, 3rajlaHUX y HAIIOMY TOBI/IOM-
JIEHHI, JIONIOMOsKe MPAKTUKYIOUUM KJIHIIIUCTaM Y
miaraoctutli I'A ta NBIA na panHix crajisgx 3axBo-
PIOBaHH4 1 flacTh 3MOry eheKTUBHO Ha/laBaTu (ha-
XOBY MEJIMYHY JIOTIOMOTY TIAI[iEHTaM.

Aemopu 3as61510mv npo 6idcymuicmv KOHQIIK-
my inmepecie.

1. Bilgic B, PfefferbaumA, Rohlfing T, Sullivan EV, AdalsteinssonE.
(2012). MRI estimates of brain iron concentration in normal
aging using quantitative susceptibility mapping. Neuroimage.
59: 2625-2635. doi:10.1016/j.neuroimage.2011.08.077.

2. Blair HA. (2019). Emicizumab: A Review in
Haemophilia A. Drugs. 79 (15): 1697-1707. doi: 10.1007/
s40265-019-01200-2.

3. Boekhorst J, Lari GR, D’Oiron R, Costa JM, Novakova IRO,
Ala FA, Lavergne JM, VAN Heerde WL. (2008). Factor
VIII genotype and inhibitor development in patients with
haemophilia A: highest risk in patients with splice site
mutations. Haemophilia. 14 (4): 729-735. doi: 10.1111/j.1365-
2516.2008.01694 .x.

4. Bohm M, Pronicka E, Karczmarewicz E, Pronicki M,
Piekutowska—Abramczuk D, Sykut-Cegielska J et al. (2006).
Retrospective, multicentric study of 180 children with
cytochrome C oxidase deficiency. Pediatr Res. 59 (1): 21-26.
doi: 10.1203/01.pdr.0000190572.68191.13.

5. Carcao M, Escuriola-Ettingshausen C, Santagostino E,
Oldenburg J, Liesner Ri, Nolan B, Batorova A, Haya S, Young G;
Future of Immunotolerance Treatment Group. (2019). The
changing face ofimmune tolerance induction in haemophilia A
with the advent of emicizumab. Haemophilia. 25 (4): 676-684.
doi: 10.1111/hae.13762.

6. Chalmers EA, Brown SA, Keeling D et al; Paediatric Working
Party of UKHCDO. (2007). Early factor VIII exposure
and subsequent inhibitor development in children with

severe haemophilia A. Haemophilia. 13 (2): 149-155. d
oi: 10.1111/j.1365-2516.2006.01418.x.

7. Cohen AR. (2006). New advances in iron chelation therapy.
Hematology Am Soc Hematol Educ Program. 42-47. doi:
10.1182/asheducation-2006.1.42.

8. Deschauer M, Gaul C, Behrmann C, Prokisch H,
Zierz S, Haack TB. (2012). C19orf12 mutations in
neurodegeneration with brain iron accumulation mimicking
juvenile amyotrophic lateral sclerosis. J. Neurol. 259: 2434
2439. doi: 10.1007/s00415-012-6521-7.

9. Dogu O, Krebs CE, Kaleagasi H, Demirtas Z, Oksuz N, Wal-
ker RH, Paisan-Ruiz C. (2013). Rapid disease progression
in adult-onset mitochondrial membrane protein-associated
neurodegeneration. Clin Genet. 84: 350-355. doi: 10.1111/
cge.12079.

10. Drecourt A, Babdor J, Dussiot M, Petit F Goudin N,
Garfa-Traore M, Habarou F et al. (2018). Impaired transferrin
receptor palmitoylation and recycling in neurodegeneration
withbrainironaccumulation. Am.J.Hum. Genet. 102: 266-277.
doi: 10.1016/j.ajhg.2018.01.003.

11. Dusek P, Schneider SA, Aaseth J. (2016). Iron chelation in the
treatment of neurodegenerative diseases. J Trace Elem Med
Biol. 38: 81-92. 10.1016/j.jtemb.2016.03.010.

12. Ebbert PT, Xavier F, Seaman CD, Ragni MV. (2020).
Emicizumab prophylaxis in patients with haemophilia A with
and without inhibitors. Haemophilia. 26 (1): 41-46. doi:
10.1111/hae.13877.

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

77



Yntamte Hac Ha caunTi: http://medexpert.com.ua
KAIHIYHWMIM BUTTAAOK

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

290.

Echaniz-Laguna A, Ghezzi D, Chassagne M, Mayencon M,
Padet S, Melchionda L, Rouvet | et al. (2013). SURF1
deficiency causes demyelinating Charcot—-Marie-Tooth

disease. Neurology. 81 (17): 1523-1530. doi: 10.1212/
WNL.0b013e3182a4a518.
Finkenstedt A, Wolf E, Hofner E, Gasser Bl, Bosch S,

Bakry R et al. (2010). Hepatic but not brain iron is rapidly
chelated by deferasirox in aceruloplasminemia due to a novel
gene mutation. J Hepatol. 53: 1101-1107. doi: 10.1016/j.
jhep.2010.04.039.

Fischer K, Lassila R, Peyvandi F et al; EUHASS participants.
(2015). Inhibitor development in haemophilia according to
concentrate. Fouryear results from the European Haemophilia
Safety Surveillance (EUHASS) project. Thromb Haemost. 113
(5): 968-975. doi: 10.1160/TH14-10-0826.

Fredenburg AM, Sethi RK, Allen DD, Yokel RA. (1996).
The pharmacokinetics and blood-brain barrier permeation of
the chelators 1,2 dimethly-, 1,2 diethyl-, and 1-[ethan-1’0l]-
2-methyl-3-hydroxypyridin-4-one in the rat. Toxicology. 108:
191-199. doi: 10.1016/0300-483x(95)03301-u.

Giannoccaro MP, Matteo E, Bartiromo F, Tonon C, Santo-
relli FM, Liguori R, Rizzo G. (2022). Multiple sclerosis in
patients with hereditary spastic paraplegia: a case report
and systematic review. Neurol Sci. 43 (9): 5501-5511. doi:
10.1007/s10072-022-06145-1.

Goodeve AC,Williams|, Bray GL, Peake IR. (2000). Relationship
between factor VIII mutation type and inhibitor development
in a cohort of previously untreated patients treated with
recombinant factor VIII (Recombinate). Recombinate
PUP Study Group. Thromb Haemost. 83 (6): 844-848.
PMID: 10896236.

Goudemand J, Laurian 'y, Calvez T. (2006). Risk of inhibitors
in haemophilia and the type of factor replacement.
Curr Opin Hematol. 13 (5): 316-322. doi: 10.1097/01.
moh.0000239702.40297 .ec.

Goudemand J, Peyvandi F, Lacroix-Desmazes S. (2016).
Key insights to understand the immunogenicity of FVIII
products. Thromb Haemost. 116 (1): S2-S9. doi: 10.1160/
TH16-01-0048.

Gouw SC, van der Bom JG, Auerswald G, Ettinghausen CE,
Tedgard U, van den Berg HM. (2007). Recombinant versus
plasma-derived factor VIII products and the development
of inhibitors in previously untreated patients with severe
hemophilia A: the CANAL cohort study. Blood. 109 (11): 4693—
4697. doi: 10.1182/blood-2006-11-056317.

Gouw SC, van der Bom JG, Ljung R et al; PedNet and RODIN
Study Group. (2013). Factor VIII products and inhibitor
development in severe hemophilia A. N Engl J Med. 368 (3):
231-239. doi: 10.1056/NEJM0a1208024.

Gouw SC, Van Der Bom JG, Van Den Berg HM,
Zewald RA, Ploos Van Amstel JK, Mauser—-Bunschoten EP.
(2011). Influence of the type of F8 gene mutation on inhibitor
development in a single centre cohort of severe haemophilia
A patients. Haemophilia. 17 (2): 275-281. doi: 10.1111/j.1365-
2516.2010.02420.x.

Gregory A, Lotia M, Jeong SY, Fox R, Zhen D, Sanford L,
Hamada J, Jahic A, Beetz C, Freed A, Kurian MA, Cullup T
et al. (2019). Autosomal dominant mitochondrial membrane
protein-associated neurodegeneration (MPAN). Molec Genet
Genomic Med. 7: e00736. Note: Electronic Article. doi:
10.1002/mgg3.736.

Habgood MD, Liu ZD, Dehkordi LS, Khodr HH, Abbott J,
Hider RC. (1999). Investigation into the correlation between
the structure of hydroxypyridinones and blood-brain barrier
permeability. Biochem Pharmacol. 57: 1305-1310. 10.1016/
s0006-2952(99)00031-3/.

Hamilton KO, Stallibrass L, Hassan |, JinY, Halleux C, Mackay M.
(1994). The transport of two iron chelators, desferrioxamine
B and L1, across Caco-2 monolayers. Br J Haematol. 86:
851-857. 10.1111/j.1365-2141.1994.tb04841 ..

Hartig MB, luso A, Haack T, Kmiec T, Jurkiewicz E, Heim K,
Roeber S, Tarabin V, Dusi S, Krajewska-Walasek M, Jozwiak S,
Hempel M et al. (2011). Absence of an orphan mitochondrial
protein, C19orf12, causes a distinct clinical subtype of
neurodegeneration with brain iron accumulation. Am. J. Hum.
Genet. 89: 543-550. doi: 10.1016/j.ajhg.2011.09.007.
Hayflick SJ, Kurian MA, Hogarth P. (2018). Neurodegeneration
with brain iron accumulation. Handb Clin Neurol. 147: 293—-
305. doi: 10.1016/B978-0-444-63233-3.00019-1.

Hogarth P, Gregory A, Kruer MC, Sanford L, Wagoner W,
Natowicz MR, Egel RT, Subramony SH, Goldman JG, Berry—

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

4.

42.

43.

44.

45.

Kravis E, Foulds NC, Hammans SR et al. (2013). New NBIA
subtype: genetic, clinical, pathologic, and radiographic
features of MPAN. Neurology. 80: 268-2753. doi: 10.1212/
WNL.0b013e31827e07be.

Horvath R, Holinski—-Feder E, Neeve VCM, Pyle A, Griffin H,
Ashok D, Foley C, Hudson G, Rautensstrauss B, Nurnberg G,
Nurnberg P, Kortler J, et al. (2012). A new phenotype of brain
iron accumulation with dystonia, optic atrophy, and peripheral
neuropathy. Mov. Disord. 27: 789-793. doi: 10.1002/
mds.24980.

lankovaV, Karin I, Klopstock T, Schneider SA. (2021). Emerging
Disease-Modifying Therapies in Neurodegeneration With B
rain Iron Accumulation (NBIA) Disorders. Front Neurol. 12:
629414. doi: 10.3389/fneur.2021.629414. ECollection 2021.
Jayandharan G, Shaji RV, Baidya S, Nair SC, Chandy M,
SrivastavaA. (2005). Identification of factor VIIl gene mutations
in 101 patients with haemophilia A: mutation analysis by
inversionscreeningand multiplexPCRand CSGEand molecular
modelling of 10 novel missense substitutions. Haemophilia.
11 (5): 481-491. doi: 10.1111/j.1365-2516.2005.01121.x.PMID:
16128892.

Karin I, Bichner B, Gauzy F, Klucken A,
Klopstock T. (2021). Treat Iron—-Related Childhood—
Onset Neurodegeneration (TIRCON)-An International Network
on Care and Research for Patients With Neurodegeneration
With Brain Iron Accumulation (NBIA). Front Neurol.
12: 642228. doi: 10.3389/fneur.2021.642228. ECollection
2021.

Kasapkara CS, Tumer L, Gregory A, Ezgu F Inci A,
Derinkuyu BE, Fox R, Rogers C, Hayflick S. (2019). A new
NBIA patient from Turkey with homozygous C190RF12
mutation. Acta Neurol. Belg. 119: 623-625. doi: 10.1007/
s13760-018-1026-5.

Kleffner I, Wessling C, Gess B, Korsukewitz C, Allkemper T,
Schirmacher A, Young P, Senderek J, Husstedt IW. (2015).
Behr syndrome with homozygous C190RF12 mutation.
J. Neurol. Sci. 357: 115-118. doi: 10.1016/j.jns.2015.07.009.
Konkle BA, Huston H, Fletcher SN. (2017). Hemophilia A. In:
Seattle (WA): University of Washington, Seattle.

Landoure G, Zhu P-P, Lourenco CM, Johnson JO, Toro C,
Bricceno KV, Rinaldi C, Melleur KG, Sangare M, Diallo O,
PiersonTM, IshiuraHetal. (2013). Hereditary spastic paraplegia
type 43 (SPG43) is caused by mutation in C190rf12. Hum.
Mutat. 34: 1357-1360. doi: 10.1002/humu. 22378.

Lee I-C, El-Hattab AW, Wang J, Li F-Y, Weng S-W,
Craigen WJ, Wong L-JC. (2012). SURF1-associated
Leigh syndrome: a case series and novel mutations.
Hum Mutat. 33 (8): 1192-1200. doi: 10.1002/humu.22095.
Lefter A, Mitrea |, Mitrea D, Plaiasu V, Bertoli-Avella A,
Beetz C, Cozma L, Tulbd D, Mitu CE, Popescu BO.
(2021). Novel C19orf12 loss-of-function variant leading
toneurodegenerationwith brainironaccumulation. Neurocase.
27 (6): 481-483. doi: 10.1080/13554794.2021.2022703.

Lei P, Ayton S, Appukuttan AT, Moon S, Duce JA, Volitakis I,
Cherny R, Wood SJ, Greenough M, Berger G, Pantelis C,
McGorry P, Yung A, Finkelstein DI, Bush Al. (2017). Lithium
suppression of tau induces brain iron accumulation and neuro
degeneration. Mol Psychiatry. 22 (3): 396-406. doi: 10.1038/
mp.2016.96.

Liesner RJ, Abraham A, Altisent C, Belletrutti MJ, Carcao M
etal. (2021). Simoctocog Alfa (Nuwiq) in Previously Untreated
Patients with Severe Haemophilia A: Final Results of the
NuProtect Study. Thromb Haemost. 121 (11): 1400-1408.
doi: 10.1055/s-0040-1722623.

Mahlangu J, Oldenburg J, Callaghan MU. (2019). Health-
related quality of life and health status in persons with
haemophilia A with inhibitors: a prospective, multicentre, non-
interventional study (NIS) Haemophilia. 25 (3): 382-391. doi:
10.1111/hae.13731.

Mahlangu JN. (2018). Bispecific Antibody Emicizumab for
Haemophilia A: A Breakthrough for Patients with Inhibitors.
BioDrugs. 32 (6): 561-570. doi: 10.1007/s40259-018-0315-0.
PMID: 30430367 Review.

Makris M. (2012). Prophylaxis in haemophilia should be life-
long. Blood Transfus. 10(2): 165-168. doi: 10.2450/2012.0147-
1.

Mancuso ME, MannucciPM, Rocino A, Garagiolal, TagliaferriA,
Santagostino E. (2012). Source and purity of factor VIl
products as risk factors for inhibitor development in patients
with hemophilia A. J Thromb Haemost. 10 (5): 781-790. doi:
10.1111/j.1538-7836.2012.04691 .x.

78

ISSN 2663-7553 Modern pediatrics. Ukraine 8(128)/2022



Yntamte Hac Ha caunTi: http://medexpert.com.ua

KAIHIYHUIM BUTTAAOK

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

McCaryl, Guelcher C,KuhnJ, Butler R, Massey G, Guerrera MF,
Ballester L, Raffini L. (2020). Real-world use of emicizumab in
patients with haemophilia A: Bleeding outcomes and surgical
procedures. Haemophilia. 26 (4): 631-636. doi: 10.1111/
hae.14005.

Monfrini E, Melzi V, Buongarzone G, Franco G, Ronchi D,
Dilena R, Scola E, Vizziello P, Bordoni A, Bresolin N, Comi GP,
Corti S, Di Fonzo A. (2017). A de novo C19orf12 heterozygous
mutation in a patient with MPAN. Parkinsonism Relat. Disord.
48: 109-111. doi: 10.1016/j.parkreldis. 2017.12.025.

Morphy MA, Feldman JA, Kilburn G. (1989). Hallervorden-
Spatz disease in a psychiatric setting. J. Clin. Psychiat. 50:
66-68.

Okaygoun D, Oliveira DD, Soman S, Wiliams R. (2021).
Advances in the management of haemophilia: emerging
treatments and their mechanisms. J Biomed Sci. 28 (1):
64. doi: 10.1186/512929-021-00760-4.

Oldenburg J, Lacroix-Desmazes S, Lillicrap D. (2015).
Alloantibodies to therapeutic factor VIII in hemophilia
A: the role of von Willebrand factor in regulating factor
VIII immunogenicity. Haematologica. 100 (2): 149-156.
doi: 10.3324/haematol.2014.112821

Oldenburg J, Mahlangu JN, Kim B, Schmitt C, Callaghan MU,
Young G, Santagostino E, Kruse-Jarres R, Negrier C,
Kessler C, Valente N, Asikanius E, Levy GG, Windyga J,
Shima M. (2017). Emicizumab Prophylaxis in Hemophilia A
with Inhibitors. N Engl J Med. 377 (9): 809-818. doi: 10.1056/
NEJMo0a1703068. PMID: 28691557 Clinical Trial.

Oldenburg J, Paviova A. (2006). Genetic risk factors for
inhibitors to factors VIl and IX. Haemophilia. 12 (6): 15-22. doi:
10.1111/j.1365-2516.2006.01361.x.PMID: 17123389 Review.
Orphanet. (2010). Neurodegeneration With Brain Iron
Accumulation. URL: https://www.orpha.net/consor/cgi-bin/
OC_Exp.php?Lng=EN&Expert=385.

Peyvandi F, Garagiola |. (2018). Product type and other
environmental risk factors for inhibitor development in severe
hemophilia A. Res Pract Thromb Haemost. 2 (2): 220-227.
doi: 10.1002/rth2.12094.

Piekutowska—Abramczuk D, Popowska E, Pronicki M,
Karczmarewicz E, Tylek-Lemanska D, Sykut-Cegielska J,
Szymanska—-Dembinska T, Bielecka L, Krajewska-Walasek M,
PronickaE. (2009). High prevalence of SURF1c.845_846delCT
mutation in Polish Leigh patients. Eur J Paediatr Neurol. 13 (2):
146-583. doi: 10.1016/j.ejpn.2008.03.009.

Pipe SW, Shima M, Lehle M, Shapiro A, Chebon S, Fukutake K,
Key NS, Portron A, Schmitt C, Podolak-Dawidziak M,
Selak Bienz N, Hermans C, Campinha—-Bacote A, Kiialainen
A, Peerlinck K, Levy GG, Jiménez-Yuste V. (2019). Efficacy,

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

safety, and pharmacokinetics of emicizumab prophylaxis
given every 4 weeks in people with haemophilia A (HAVEN 4):
a multicentre, open-label, non-randomised phase 3 study.
Lancet Haematol. 6 (6): €e295-e305. doi: 10.1016/S2352-
3026(19)30054-7. PMID: 31003963 Clinical Trial.

Roberts BR, Ryan TM, Bush Al, Masters CL, Duce JA.
(2012). The role of metallobiology and amyloid-B peptides in
Alzheimer’s disease. J Neurochem. 120 (1): 149-166. doi:
10.1111/j.1471-4159.2011.07500.x.

Santagostino E, Young G, Escuriola Ettingshausen C,
JimenezYuste V, Carcao M. (2019). Inhibitors: a need
for eradication? Acta Haematol. 141 (3): 151-155. doi:
10.1159/000495454.

Spaull RVV, Soo AKS, Hogarth P, Hayflick SJ, Kurian MA.
(2021). Towards Precision Therapies for Inherited Disorders
of Neurodegeneration with Brain Iron Accumulation.
Tremor Other Hyperkinet Mov (N Y). 11: 51. doi: 10.5334/
tohm.661. PMID: 34909266.

Srivastava A, Santagostino E, Dougall A et al. (2020). WFH
Guidelines for the Management of Hemophilia, 3rd edition.

Haemophilia. 26 (6): 1-158. https://doi.org/10.1111/
hae.14046.

Tello C, Darling A, Lupo V, Pérez-Duefias B,
Espinds C. (2018). On the complexity of clinical

and molecular bases of neurodegeneration with brain iron
accumulation. Clin Genet. 93 (4): 731-740. doi: 10.1111/
cge.13057. PMID: 28542792.

Tranchant C, Koob M, Anheim M. (2017). Parkinsonian—
Pyramidal syndromes: A systematic review. Parkinsonism Relat
Disord. 39:4-16.doi: 10.1016/j.parkreldis.2017.02.025. PMID:
28256436.

Villarreal-Martinez L, Sepulveda-0rozco MDC,
Garcia-Viera DA, Robles—-Saenz DA, Bautista—-Gomez AJ,
Ortiz—Castillo M, Gonzalez—Martinez G, Mares—-Gil JE. (2021).
Spinalepiduralhematomainachildwithhaemophilia Awith high
titer inhibitors and follow-up with prophylactic emicizumab:
case report and literature review. Blood Coagul Fibrinolysis.
32(6): 418-422. doi: 10.1097/MBC.0000000000001038.
Walsh CE, Jiménez-Yuste V, Auerswald G, Grancha S. (2016).
The burden of inhibitors in haemophilia patients. Thromb
Haemost. 116 (1): S10-S17. doi: 10.1160/TH16-01-0049.
Ward RJ, Zucca FA, Duyn JH, Crichton RR, Zecca L. (2014).
The role of iron in brain ageing and neurodegenerative
disorders. Lancet Neurol. 13: 1045-1060. doi: 10.1016/S1474-
4422(14)70117-6

Xu J, Jia Z, Knutson MD, Leeuwenburgh C. (2012). Impaired
iron status in aging research. Int J Mol Sci. 13: 2368-2386. doi:
10.3390/ijms13022368.

Binomocri npo aBropis:
Aopow Onbra IropiBHa — K.Mef,.H., likap-remMatonor AnTa4nin BigaineHHs rematonorii Ta iHTeHcuBHoi ximiotepanii KHIM JIOP «3axigHoykpaiHCbkuii cnevujianizoBaHuii autaymia
MeIVYHWUI LeHTp». Aopeca: M. JIbBiB, Byn. [IHicTepcbka, 27; acucTeHT kad. neaiatpii i HeoHatonorii ®@NA0 Jibeiecbkoro HMY imeHi [, Manuvubkoro.

Appeca: m. JIbsiB, Byn. MNekapcbka, 69. Scopus Author ID: 23027201900. Web of Science Researcher ID AAT-5967-2020. https://orcid.org/0000-0002-5919-9371.

Bopak XpucTtuHa IropiBHa — nikap-remartosor AUTa4Wii BigAiNneHHs remaTtonorii Ta iHTeHcrBHoi ximiotepanii KHIM JIOP «3axioHoykpaiHcbkuii cnevianisoBaHunii outaymia
MeamyHuiA ueHTp». Agpeca: M. JIbBiB, Byn. [lHicTepcbka, 27. https://orcid.org/0000-0003-3525-5188.

Kosak Sipuna PomaHiBHa — nikap-pazionor sigaineHHs giarHoctrkn KHIM JIOP «3axigHoykpaiHCbkuii cneujanidaoBaHuii ANTAYMin MeAUYHUIA LLEHTP».

Apnpeca: m. JbBiB, Byn. JHicTepceka, 27. https://orcid.org/0000-0001-7505-7093.
Ay6Geii JleoHin SipocnaBoBuY — A.Mea.H., Npod. kad. neajartpii i HeoHaTonorii PMAO Jibeiscbkoro HMY imeni [l. Fanuupkoro.

Anpeca: M. JbBiB, Byn. MNekapcbka, 69. Scopus Author ID:56490573100. https://orcid.org/0000-0003-1094-6708.

ABopHsik Onekcanapa Bonogumupisia — nikap-HeBpONOr, nikap-ncuxiatp AUTa4nii BigAineHHs nikyBaHHa Ta peabinitauii Aitelt 3 ypaxeHHs MU HEPBOBOT CUCTEMM Ta MCUXIKN
KHM JIOP «3axigHoyKpaiHCbKuii cnewujanisaoBaHunii AuTa4mii MeanyHnia ueHTp». Agpeca: M. J1bBis, Byn. [lHicTepcbka, 27. https://orcid.org/0000-0002-3389-9855.
LiumbGaniok-BonowuH IpuHa MNMeTtpiBHa — K.Mef.H., 3aB. BigAiNeHHa remaTosorii Ta iHTeHcusHoi ximiotepanii KHIM JIOP «3axiaHoykpaiHCbKMiA criewianizoBaHuin guTaymnin
MeamyHuiA ueHTp». Agpeca: M. JlbBiB, Byn. JlHicTepceka, 27. https://orcid.org/0000-0003-3752-2630.

Aywap Mapis IBaHiBHa — nikap reHeTVK, MOJ.H.C. BifAINEHHS KNiHiYHOT reHeTnkn Y «IHCTuTyT cnaakosoi natonorii HAMH Ykpainn». Anpeca: m. J1bBiB, Byn. Jucexka 31a;
acucTeHT kad. neaiatpii i Heonatonorii ®MNA0O JibeiBcbkoro HMY imei [. Manuubkoro. Aapeca: M. JIbgi, Byn. Mekapcbka, 69. https://orcid.org/0000-0001-5454-8184.

CratTs Hagiina no pepakuii 28.09.2022 p., npuiiHaTta ao apyky 20.12.2022 p.

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

79



Yntamte Hac Ha caunTi: http://medexpert.com.ua
KAIHIYHWMIM BUTTAAOK

YK 616.155.394.5-053

O.P. bosipuyk, O.M. LWynbraii, J1.1. Jo6bpoBonbCbka
Bpona)xeHi HenTponeHil B aiten:
KOPOTKUM i AOBrMn WIN[xX A0 AiarHo3y
TepHONINbCbKWI HaLlioHaNbHUIA MeanyHul yHiBepcuteT imeHi |.9. Top6ayescbkoro MO3 Ykpainu
Modern Pediatrics. Ukraine. (2022). 8(128): 80-84. doi 10.15574/SP.2022.128.80

For citation: Boyarchuk OR, Shulhai OM, Dobrovolska LI. (2022). Congenital neutropenia in children: short and long way to
diagnosis. Modern Pediatrics. Ukraine. 8(128): 80-84. doi 10.15574/SP.2022.128.80.

[JliarHocTrka HENTPONEHI FPYHTYETLCA HacamMnepen, Ha peaybrarax OLHKM aOCOMOTHOI KibKOCTI HEMTPOMINIB Y 3aranbHOMY aHanisi KpoBi
Ta KNiHYHIN KapTuHi. FeHeTuYHe NiATBEPAXEHH:A AiarHo3y BPOMAXEHO! HEUTPOMNEHI i Moxe ByTV TPUBaNNM i He 3aBX AW YCMILLHKM.

MeTta — npoBecTV aHania kiiHiYHOro nepebiry Ta nabopatopHVX NPOSBIB BPOOXEHUX HENTPONEHI y AiTei Ha Npuknaai ABOX KAiHIHHWX
BMNAAKIB, OO NPVBEPHYTY yBAry NikapiB A0 MOXIVBOCTEN AiarHOCTUKN AaHKX 3aXBOPIOBAHb.

HaBeneHo kniHiYHI BUNaAKM, ki NiaTBEpAXYI0Th BapiabenbHICTb KNiHIYHKX, N1abopaTopHVX MPOSBIB | TSKKOCTI nepebiry HeTponeHil. B nep-
LIOMY BMNaaKy BPOAXEHA HENTPOMEHIS NPOABASIACH SCKPABMMM KNIHIYHVMIA O3HaKamK, SKi Maiv LMKNIYHUIA XxapakTep, CynpoBOaXYBaiach
rapaykolo, aTO3HUM CTOMATUTOM, FHTIBITOM. AGCONIOTHA KINbKICTb HEMTPODINIB Y 3aranbHOMY aHanidi KOOBI BiANOBiaana TAXKii HEMTPONeHii,
npoTe NoTPIGHO BYN0 Kinbka POKIB A5 FreHEeTUYHOro NiATBePAXEeHHs AedekTy. Jpyrnii BUNaaoK UTOneHi, y TOMy Y1CAi HeMTpOoneHii B xnomn-
yyiKa, BUSBNEHWI y ABINHAT BMNAAKOBO, OCKIbKI B AITEN HE OYN0 XOAHWX KNIHIYHWX NPOSIBIB, MOB'A3aHVIX i3 LMTOMNEHIEn. HeaBaxaloum Ha o4e-
BVAHICTb HEUTPONEHIi B 3aranbHOMY aHanidi KpoBi 3 a60 6€3 KAiHi4HKX NPOSABIB, WASX A0 NOBHOIO AiarHO3y He 3aBXaW € NPOCTUM. Lintonewia
B AiTeN, Yy TOMY Y4MCNi HEMTPONeHia, NnoTpedye MynsTUAMCUMNAIHAPHOIO NiAXody A0 AiarHO3y 3 BUKMOYEHHSAM AK MPUYMH BTOPUHHMX HETPO-
NeHin, remMatoNoriyHol NaTonorii, Tak i NOPYLeEHb IMYHITETY, NepeayciM GaroumMTapHoi NaHkn. FeHeTu4He OOCNIAXEHHA MOXE 10MNOMOrTu Be-
PUDIKYBaATY TOYHUI OjarHO3 Yy NAUJEHTIB i3 BPOAXEHUMM NOMUIKAMW IMYHITETY, NPOTE MTEHETUYHI BapIaHTV 3HAYHOI HaCTKI BPOOXEHNX HEUTPO-
MeHiin i A0 CbOroAHi 3anMLIalnTbCa HeBIOOMUMIN. |30N1bOBaHI HEMTPONeHIi B AiTen, a Takox Yy noedHaHHi 3 HWUMK LTONEHIaM1 NoTpebyioTb
PETENLHOMO CMOCTEPEXEHHS Ta BUOOPY ONTUMabHOI TakTUKM BEAEHHS, OCKINIbKM MOXYTb MaTh Cepo3Hi yecknaaHeHHs. MNoganblie cnocte-
PEXEHHs 3a naujeHTaMy 1acTb 3MOrY PO3LUMPUTY 3HAHHS LWOAO PO3BUTKY 3aXBOPIOBAHHA, AMHAMIKA CUMMTOMIB, BUHWUKHEHHS YCKNaOHEHb
Ta nonepeauTy ix pO3BUTOK.

JlocnigxeHHs BYKOHaHO BiANOBIAHO A0 NpUHLMNIB MenbCiHCbKOI Aeknapadii. Ha nposeaeHHs A0ChiAXEHb OTPUMAaHO iHHOPMOBaHy 3rofy 6aTb-
KiB AiTEN.

ABTOPM 3a8BASHOTb NPO BIACYTHICTb KOHMAIKTY iIHTEPECIB.

Kniouosi cnoea: ajtv, BpoaxeHa HentponeHis, SRP54 nediuut, ERCC6EL2 BapiaHT.

Congenital neutropenia in children: short and long way to diagnosis
O.R. Boyarchuk, O.M. Shulhai, L.l. Dobrovolska
I. Horbachevsky Ternopil National Medical University, Ukraine

The diagnosis of neutropenia is based, first of all, on the results of the assessment of the absolute number of neutrophils in the complete blood
count and the clinical picture. Genetic confirmation of the diagnosis of congenital neutropenia can be long and not always successful.
Purpose — to analyze the clinical course and laboratory features of congenital neutropenia in children on bases of two clinical cases
in order to pay the doctors’ attention to the diagnosis of these diseases.

We present clinical cases that confirm the variability of clinical and laboratory manifestations and the severity of the course of neutropenia.
In the first case, congenital neutropenia was manifested by profound clinical signs with cyclicity, was accompanied by fever, aphthous stomatitis,
and gingivitis. The absolute neutrophil count was consistent with severe neutropenia, but it took several years for genetic confirmation of the
diagnosis. The second case of cytopenia, including neutropenia in a boy, was found in twins by chance, as the children had no clinical mani-
festations associated with neutropenia. Despite the obviousness of neutropenia in the general blood test with or without clinical manifestations,
the path to a complete diagnosis is not always simple. Cytopenia in children, including neutropenia, requires a multidisciplinary approach
to diagnosis, excluding both the causes of secondary neutropenia, hematological pathology, and immune disorders, primarily the phagocytic
defects. Genetic testing can help verify an accurate diagnosis in patients with inborn errors of immunity, however, the genetic variants of a large
number of congenital neutropenias remain unknown. Isolated neutropenia in children, as well as in combination with other cytopenias, require
careful monitoring and the selection of optimal management tactics, as they can have serious complications. Following of patients will make it
possible to expand knowledge about the disease course, the dynamics of symptoms, the occurrence of complications in order to prevent them.
The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: children, congenital neutropenia, SRP54 deficiency, ERCC6L2 variant.

Beryn

po/KeHi (TepBUHHI) HEWUTPOTIEeHii Ha-
JIeKaTh /0 TIEPBUHHUX IMyHOAeDIINTIB
(Bpo/pkenux nomuiiok imysitery (BIIT)
BIZIMTOBIZTHO IO Cy4acHOi T€PMIHOJIOTII), TIPU SKNUX
HOPYIIYEThCSA  J03PiBaHHS  CTOBOYpoBUX — abo
mienoignux kaitun [1,8,17]. Kuiniunuit mepebir
3aJIeKUTh BiJl TEHETUYHOTO JleeKTy Ta BiJl TSK-
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KOCTi HeiTporeHii i Moke KOJMBATHCS BiJ CyO-
KJIHIYHOTO 10 TSIPKKOTO, KUTTEBO HEGE3MEYHOrO,
i3 Bupa)keHUMHU MposgBaMu iH(EKIIHHUX abo
IHIUX yCKIagaHeHb [4,6,10].

3araJioM HEUTPOIeHil0 MOXKHa iarHOCTYBaTH
3a 3araJibHUM aHasi30M KpoBi. BakMBUM € BU3Ha-
yeHHs abCcOMOTHOI KiibKocTi Helirpodinis (AKH).
[Mokasznuk AKH <1500 kmiTis y MKJ Yy [iTeii mic-
Jig TIepIIOrO POKY KUTTS JIa€ 3MOI'Y JiarHOCTYBa-
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Te
BpopxxeHi pedexTu KinbkocTi Ha PYyHKLUIT paroumTiB, SiKi CyrnpoBOAKYIOTLCS HEUTPOMNEHIEI0 gy
3axBOpPIOBaHHSA | FeHeTnyHnin pedekrt | Tun ycnaakyBaHHS
1. BpomxeHi HertponeHii
Hediumt enactasu (Tsxka BpoaXeHa HenTponeHia 1) ELANE AL
CFH-pediunt CFI'1 Al
HAX1-nediunt (xsopoba KoctmaHa) HAX 1 AP
GBPC3-pediunt G6PC3 AP
VPS45-nediunt VPS45 AP
XBOpPOOa HaKoMVYEHHA mikoreHy 1b Tuny G5PT1 AP
X-34ernneHa HemTponeHrisa,/Mienoancnnagia WAS X3 GOF
P14/LAMTPR2-nediunt LAMTOR 2 AP
CuHpgpom Barth (3-metunmiotakoHikaupuaypisd tin 1) TAZ X3
Cunapom KoxeHa VPS13B AP
Movkinoaepmis 3 HerTponeHieto (cuHapom Clericuzio) USB1 AP
JAGN-1-nediunt JAGN 1 AP
3-METUNMIIOTAKOHIK aunaypis CLPB AP
Heoiupt peuentopa -KCD CSF3R AP
SMARCD2-pediumt SMARCD?2 AP
Lediupt cneundivHmx rpanyn CEBPE AP
CwuHgpowm LLiBaxmaHa-aimoHaa CBDS, DNAJC?21, EFL1 AP
HYOU 1pediunt HYOU AP
SRP54-pediunt SRP54 Al
CXCR2-pediunt CXCR2 AP
2. [lleexktv pyxnmBoCTi
WDR1-nediunt WDR1 AP
HewntponeHia 3 KoOMGIHOBaHUM iMyHOAEDIUMTOM HYeped aediunt MKL1 MKL1 AP
3. IHLwi Henim@oinHI nep ekt
GATA2-nediumT GATA2 | AL

Tn Heltpornenio [12,14]. BuaingioTs Takox cTy-
neHi TspkkocTi HewTporenii: 1500-1000 kmiTuH
y Mrar — Jgierkmit; 1000-500 xmitun y Mk — ce-
penniit; < 500 KITHH Yy MK — TSDKKUNA CTYTTHD
TSKKOCTI HEUTPOIIeHii.

OcHoBHa (yskiis HelTpodiniB — darou-
TO3, TOMY HeWTpolneHii Hajsexatb 10 rpynu BIII
3 mopymerHsaM (arorurtody [17,19]. Ha croromni
BizoMo moHay 20 reHeTUYHUX JeeKTiB KiTbKOCTI
(aronuTis, SIKi CyIPOBOKYIOTBCI HEHUTPOTIEHIED
(tabs.) [17]. IIpoTe 3HWKEHHSI KiJIBKOCTI Heii-
TpoiMiB MOXKe crocTepiratTucs U cepej iHIIMX
rpyn BIII: nedexrax iMmyHHOI peryssitii, 30KkpeMa,
NpU HUBI CUHJPOMIB CiMeitHOTO TeModaroim-
TapHOTO JIMGOTICTIONUTO3Y, Y TOMY YMCJI THX,
mo TepebiraoTh i3 TiMoMirMeHTaIien (CHHAPOM
Yepmiaka—Xiramri, cuagpom Ipicuemri 2-ro Tuimy,
cunzgpom lepmanceroro—Ilyanaka); nmedekrax
BpojkeHoro imyHitery (WHIM-cunapom); Kom-
6inoBanux imynozedinurax (ERCC6L2-nedinmr,
GINS1-nedinmT, rimomnasist XpAIIiB i BoJoccs Ta
immmi) [13,15,16,19]. BITI MoxyTb cynpoBoKyBa-
TUCS aBTOIMYHHUMU HUTOMEHISAMU, Y TOMY YUCJTL
xapakrepuumu st Husku BITT [15].

Cuhip maM’staT PO BayKJIMBICTh BUKJIIOYEHHS
BTOPUHHUX HEUTPOIEHIH, TPUINHAMMU SIKUX € HU3-

Ka BipyciB, OakTepiii, MeBHI MeaUKaMeHTH, aedi-
AT HYTPIEHTIB, 3aXBOPIOBAHHS KPOBI 1 CITOJyYHOI
TKaHUHA [3].

Memotro poboTu GyJI0 IPOBECTU aHaI3 KJIiHIY-
HOTro 11epebiry Ta JabopaTOPHUX IIPOSIBIB BPOIKeE-
HUX HEUTPOTIEHIN y AiTell Ha MPUKJIai ABOX KIiHIY-
HUX BUIAJIKIB, 11100 TIPUBEPHYTH yBary JiKapis 10
MOJKJIMBOCTEN /IIarHOCTUKY JJAHUX 3aXBOPIOBAHb

Hapezmeno aBa KjiHiuHI BUITaAKA HEUTPOIIEHIH,
o 3ymonJieri BIII ta masm pisauii nepebir y -
teir. He3Baskaioum Ha OYEBUHICTH HEUTPOIEHIl
B 3araJbHOMY aHaJli3i KpoBi 3 a60 6e3 KIiHIYHUX
MPOSBIB, MIJIAX /10 TIOBHOTO /liaTHO3y HE 3aBXKIN
€ TpocTuM. leHeTW4Hi BapiaHTU 3HAYHOI YaCTKHU
BPO/IPKEHUX HEWTPOIIEHIN 1 10 CbOro/Hi 3aJmIia-
I0ThCS HEBIJIOMUMU.

HocrijzkeHHss BUKOHAHO BiJIIIOBIZHO /10 NPUH-
numiB lenbcincpkoi geknapaitii. Ha mpoBenenns
JOCJIKEHb OTPUMAHO iH(MOPMOBaHY 3roy 0aTh-
KiB friTelt.

Kaninitunuii eunaoox 1

/liBunnka BikOM 8 pOKiB HalpaBjeHa Ha KOH-
CYJIBTAITIIO JI0 IUTSYOTO TaCTPOEHTEPOJIOTa 3 TPH-
BOJIy XPOHIUYHMX 3aKpeEIiB, PENUIUBHOTO CTOMa-
tuty. [lif yac po3nmuTyBaHHS BCTAaHOBJIEHO, IO
B JIIBYMHKN KOXKHI 2—4 TUXKHI BUHUKAIOTH €Ii30-
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Puc. InHamika AKH 0o Ta nicnsa nikyBaHHS rpaHyoumMTapHUM KOSIOHIECTU-
Mysiolo4unm paktopom (G-CSF)

m aTO3HOTO CTOMATUTY, SIKi CYNPOBOIKYIOTHCS
JIMXOMAHKOIO, 301JIBIIEHHAM 1 OOTIOYICTIO MTMITHNX
JiMGATUIHUX  BY3JIiB, TOCUJIEHHAM CHUMIITOMIB
TIHTIBITY, 1HO/II 3 TIPOSIBAMM AHTYJISIPHOTO XEHUJIITY.
Tpusasictb KoxHOTO emizoxy — 4—6 1i6. 3 Tpupiu-
HOTO BiKy JIiBUMHKA [IE€PIOUYHO IIPOXOAUTH 00CTE-
JKEHHsI 1 JIIKyBaHHSI B XipypriYHOMY BiJUIiJICHHI 3
MIPUBOJLY JIOJTTIXOKOJIOHY.

3 aHaMHe3y JKUTTH BiJIOMO, IO J[IBYNHKA HAPO-
JlAJIacs BiJi IepIIoi JOHOIIEHO1 BariTHOCTI, YCKJIa/I-
HeHOI IUCGYHKINEI IJIalleHTH, 6GaraToOBOIISIM
JIETKOTO CTyTieHsd, TiesonedpuToM BaritHoi. Maca
Tizta mpn HapomkeHHi — 3600 1, 1oBXkWHA Tima —
35 cM. Ilicsist Hapo/pKeHHs criocTepiraBest THIHHUN
KOH'IOHKTUBIT. Y OaTbKa — repreTHYHUN KepaTur.

[Tepimi cumntomu (JIMXOMaHKa, CTOMATUT, TiH-
TiBIT) y AIBUMHKY 3’ siBUsMCS y Bitti 10 Mic1iiB mif
yac mpopisdyBanHs mepmmx 3y6iB. Ha apyromy
POTIi JKUTT, KPiM PEIUMBHUX MTPOSBIB YPAKEHHS
CIM30BUX ODOJIOHOK, TPUYi CIIOCTEPIraJuCs ypa-
JKeHHS MKIipy (IMIIEeTUT0, MHOKMHHI (PyPYHKYJIN).
Y 3aranpHOMy aHami3i KpoBi crocrepiraiacs
aremis (remorsio6in — 103 r/i), TsKKa HEHTPO-
nenist (260 kmitTuH y MKia), MoHOIHMTO3 (20%).
JlocmijizkeHHsT  KiCTKOBOTO MO3KY JIaJl0  3MOTY
BUKJIIOUUTHU TeMaTOJOTIUHI 3aXBOPIOBAHHSI.

3 oIy Ha KJIHIYHY KapTUHY, TUKJIIYHICTH
KJIHIYHUX TIPOABiB, BUPaXeHY HEWUTPOIIeHilo,
aHeMilo, KOMIIEHCATOPHUI MOHOIIUTO3 3alliio3pe-
HO IMKJIYHY He#Tporenito. IIpore 3a pesysbra-
TaMM CEeKBeHYBaHHsSI BCiX ek30HiB reHa ELANE
He BUSIBJIEHO TNMAaTOreHHUX BapiaHTiB. HacTymaum
eTaroM TpoBe/ieHo cekBeHyBaHHs ek3omy (WES),
CIIOYATKY TaKOK He BUSBJICHO 3HAUYIIUX BapiaHTiB.
JIuiie mpr NOBTOPHOMY IeperJisi/ii uepes pik BijMi-
yeHo reHetnyHuil gedexkr y SRP54 reni. /lerannb-
HUU BUKJIAJ KJIIHIYHOTO Tiepebiry Ta pesyJbrarti
TeHETHUYHOTO 00CTEKEHHST 1[HOTO BUITA/IKY OITUCAHO
B HelaBHii my6Jrikarii [9].

OTike, He3BaKAIOUM HA OYEBUHUN KJIIHIUHUNI
JliaTHO3 HEUTPOTIeHi1, BU3HAYEHHS TEHETUIHOTO Jie-
dexry 3atingmno maitke 3 pokn. [Ipusnauenns rpa-
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HYJIOIUTAPHOTO KOJIOHIECTUMYJIIOIOUOTO (haKkTopa
(G-CSF) majno mo3utuBHU# eeKT Ha KIIHIYHUH
nepebir xBopobu Ta piBeHb HeHTpodiIiB (pHC.).

Kniniunuii gunadox 2

Xgrommauk BikoM 13 poKiB MpOXoaWB cTaiionap-
He JIIKyBaHHSI B XipypriyHoOMYy BiJUIiJIeHHI 3 IIpU-
BOJIy T€éMaTOMU HUPKH Ta TePeoMiB pebep micst
Ma/IiHHA 3 BeJIOCUTIEIA.

3 aHaMHe3y BCTAHOBJIEHO, 110 XJIOMYUK Hapo-
JIMBC 3 IBiiiHI, BiJl IIepInoi BariTHOCTI, sika mepebi-
rajia Ha TJii MaJIOBO/IIS, TIePedaCHOTO I03PiBAHHS
maarentu. IImo6 HecriopigHerwii. XJI0M4UK Hapo-
JINBCST HEJIOHOTIIEHUM Y TepMiHi 34 TUKHI MIJISIXOM
KecapeBOTo PO3TUHY, Maca Tijia ITPU HaAPOJKeHHI —
2100 r, moB:xuHa Tisa — 44 cMm. Ha nepmomy porti
JKUTTS CIIOCTEPITaBCs 3 MPUBOY AUCILIA3I1 KYJIh-
MIOBUX CYTJIO0IB, ¥ MOIIKIIBHOMY Billi — 3 TIpH-
BOJIy PENUIUBHOTO BipyC-THAYKOBAHOTO Bi3WHTY.
Y 12-piuHoMy Billi TPOOTIEPOBAHUM /[BiUi — 3 TIPHU-
BOJLy TOCTPOTO aINEHAMIUTY Ta TEePeKpyTy s€u-
Ka. 3HAUyMWX 3MiH y 3araJibHOMY aHaji3i KpoBi
no 12 pokiB He Oya0, KpiM JIeTKOI aHeMii
(remorsio6in — 107 r/x).

[T yac 06’€eKTUBHOTO OOCTEKEHHSI HE BUSIBJICHO
MOpYyIIeHb Y COMATUYHOMY CTaHi IUTUHU. Bigmive-
HO TiJIbKY TTO3UTUBHUY cuMmniToM [lacTepHalibkoro
3a paxXyHOK TpaBMU HUPKHU. BcTaHoBJIEHO JIEHKO-
nenito (2,72x109/x), wneiirponeniio (0,7x109 /i)
i tpomborronenito  (74x109/n).  Tlomasbiie
00CTEKEHHST CIIPIMOBAHO Ha BU3HAYCHHS TTPHY-
HU IIUTOIEHI].

3a pesyJbraTaMy JIOCJI/KEHHS KiCTKOBOTO
MO3KYy IIOKa3aHO 3HayHe PO3IIUPEHHS €PUTPOHY
6e3 1opyIIeHHs BU3PiBaHHS, 3BYKEHHSI Mi€JIOIIHO-
IO MapoCTKa 32 PaXyHOK 3HUKEHOTO BMICTY 3PIiNX
HeUTpodiIiB HA TJTi HOPMATBHOI KJIITHHHOCTI MO3-
Ky. Bizmiueno momipauii ausmienos (36ibiieHHs
PO3MipiB, TIOrPaHyJIsAIisd, ACUHXPOHIS BU3PiBaH-
Hs). BmicT miasMaTUYHMX KJHITUH i MOHOIIMTIB
HiBUIIEHU.

3a 1aHuMU JOCiKEeHHS CyOTomy Isiii imbo-
IUTIB Ta PiBHS iMyHOT/IOOYJIiHIB BUSIBJIEHO 3HMU-
skeHHs abcosrorHoro 3Hadents CD3 (0,809x109/
npu Hopmi 1,4—2,0x109/m) Ta CD19 (0,183%109/n
mpu Hopmi 0,3—0,5%109/51) Ta migBUIEHHST PiBHS
IgE o 798 MO /M.

Bepyun mo ysarm, mo B XJIOMUMKA € cecTpa
3 ABIHHI, a TAKOX IT1/103PIOI0YU BPOKEHY TIATOJIO-
rifo, o6CcTesKeHo 1 MiBUMHKY. Maca [iBYMHKYU TIpu
HapokerHi — 1400 r, 3pict — 40 cM, OKpyKHICTb
rosiiBkn — 30 cM. BisgmiveHO 3aTpUMKY BHYTPIlil-
HBOYTPOOHOTO po3BUTKY. Ha mnepimomy pori sKut-
TS MIBYMHKA CIIOCTepirajacs 3 NPUBOAY JAUCILIA311
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KYJIBIIOBUX CYTJIOGIB Ta TifipoiiedalbHOTO CHH-
ApoMmy.

Ha MomeHT orsisiy JiBYUMHKY BUSIBJIEHO TIOMIp-
Hi m1pOBI 1U3MOP(DIi: 3ByKeHe MOHU3Y 00INIYs,
BUCTyINaYMil Hic, aedopmMoBaHi Bymika. Takox
BiZIMiYeHO TPOMOOIUTOIIEHIIO, JIeHKOIIeH 10, 1iMpO-
TeHi0 Ta aHeMilo; MeHIIle BUPaKeHY JIEWKOTIEHiIO,
a KiJbKicTh HelTpodimiB — y HopMi. B imyHOrpami
BCTAHOBJICHO MOMIpHE 3HUKEHHS aOCOMIOTHUX TI0-
Ka3HUKIB KJIITMHHOIO IMYHITeTy Ha TJIi 3arajbHOI
JgiMorienii. Y KicTKOBOMY MO3KY Ha TJIi HOPpMaJib-
HOI KJITHHHOCTI BiJMi4€HO 30epesKeHHsT TPaHyJIo-
IIUTAPHOTO TAPOCTKAa 13 3aTPUMKOIO JI03piBaHHA
I'PaHyJIOLUTIB, 3HAYHO PO3IIUPEHUN ePUTPOITHUN
[IapPOCTOK, MerakapioluTapHuil IapoCTOK 3 O3HAKA-
MU JIU3TI0€3Y Ta 3HIKEHOIO (PYHKITIEI0 TPOMOOITUTO-
yTBOpPeHH:. /[iBUMHKA CTIOCTEPIrAEThCS B €HIOKPH-
HOJIOTa 3 TIPUBOJLY BY3JIyBAaTOrO 300Y.

3a pesysabraTamu cekBenyBanns ekzomy (WES)
BUSIBJIEHO TOMO3UTOTHI BapianTu B reni ERCC6L2
(c.1963C>T (p.Arg655*) B 060X miTeil. Y xozi crio-
CTepeKeHHd 3a JITbMU MPOTATOM POKY BiJIMiueHO
MepioINYHY TOSIBY TeTeXiil i CUHSYKIB y MicIdX
yaapis M’siua micsist rpu 'y ¢yTbos abo Bosieinbo1 Ha
TJ1i TPOMOOLIMTOIIEHI].

OO6roBopeHHs

HaBeneno aBa BUTMAKu HEWUTPOIEHii 3 Ha-
o1 KJIIHIYHOI TMPAKTUKWA. Y TepHIoMY BUMAJKY
HENTpoIeHisT Maja BHPaKeHI KJIHIYHI IIPOSBHU
3 10 micamniB, AKH y zarampnomy anamisi KpoBi
BI/INIOBiaJIa TSKKIN HeTpoIeHii, IpoTte moTpibHo
OyJI0 KiJIbKa POKIB /I TEHETUYHOI'O I ATBEPIKEH-
ust nedekry. Bussiaenuit nedexr y SRPS4 rewi,
yrepiie onucanuii y 2017 p., Ha CbOTO/IHI € OJIHIETO
3 HalyacTilUX MPUYUH BPOJKEHNUX HEHTPOIeHil,
30KpeMa, Il MiATBEP/KEHO Y (PaHIy3bKOMY
peectpi HeiiTponeniit [2]. [Ipote 25% BpomkeHNX
HEUTPOTIEHIH 1 Ha ChOTO/IHI HE MAIOTh TEHETUIHOTO
nigTeepkennsa [2]. Tomy €poneiicbkum ToBa-
puctBoM 3 imynomedinuTie (ESID) pospobieno
KJIIHIYHI KpUTEPii, SKi AAI0Th 3MOT'Y JIIarHOCTYBaTU
Bpo/KeHy HeiTponenito [14]. Kainiuni xkpurepii
BKJIIOYalOTh HelTporeniio <0,5 r/n, ska BuU3Ha-
YAEThCST MIOHAWMEHIIE TIPU TPHOX OOCTEKEHHSX,
abo Heitrpornenio <1 r/J1, BUBHa4YeHY IIOHANMEHTITe
B TPHOX 00CTEKEHHSIX 32 HASIBHOCTI IIOHANMEHIIIe
OJIHI€l 3 IUX O3HaK: TIMOOKa iH(hEKILis, ClIpUYNHE-
Ha OakTepisiMu i/ab0 rpubKaMu, peluarBHA ITHEB-
MOHisI, OyKasibHi i/a60 reHitampHi adtn abo BU-
pasku, oMmarit, mobigHI 3aXBOPIOBAHHS B UJIEHIB
poautu. IIpu 1boMy 060B’SI3KOBO CJIi/I BUKTIOYHTH
BTOPUHHI MPUYUHU HEUTPOTIEHIT.

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

Hpyruii BUmasiok muToIeHii, y TOMy 4UCJIi Hell-
TPOTIEHIT B XJIOITYMKA, BUSIBJICHUN y NBIUHAT BU-
Ma/IKOBO, OCKIJIBKU B JiTEll HE OYJI0 JKOIHUX MPO-
gBIB, IOB'SI3aHUX 13 IuUTOIeHI€0. JlelikomneHis,
aHeMist, HEHTPOIIEHisT Ta TPOMOOIUTOIEHIS BH-
sBJieHi BunaakoBo npu obcreskerni. ERCC6L2-
BapiaHT yTeplie OMucanuii Kijibka pokiB Tomy [18].
Y xacudikarii BITT 2019 poky BiH BijHOCUBCS /10
CHUHJIPOMIB HEJIOCTATHOCTI KICTKOBOTO MO3KY, a BiKe
B kiacudikarmii BIIT 2022 poky — mo koMbiHOBa-
HUX IMYHOIE(DIIIUATIB i3 CUHPOMATTBHUMU PUCAMH,
ki mepebiratoTh i3 mopyuentsM perapaiiii [THK
[12,17]. Ha cboromni onwmcani Oijbiie mgecsaTka
BUTIA/IKIB Takoro fedeKTy B HAYKOBIl JiTeparypi
[11,18,20]. OcobmuBicTh HaBeIEHOTO HAMU BUTIA/I-
Ky TOJISATA€ B HOPMAJTbHIN KJTITUHHOCTI KICTKOBOTO
MO3KY Y IBIHAT, TOIi K B iHIITUX ONTMUCAHUX BUTIA/I-
KaX CIIOCTepiraeThes TinoremosasapHicTs [11,18].

YV 6i/bIIOCTI OMUCAHUX BUTAJKIB iTH HAPOIH-
sucst Bi 6imsbkocriopigaenux muiiobis [11,18,20].
Bik mouatky cumntomiB ctanoBus Bij 7 10 19 po-
KiB, MO0 BKa3y€e Ha MOKJIUBICTDH Mi3HbOI MaHi(e-
craiii nuTOoNeHi i HellTponeHil. Y HaBeieHOMY
HaMU BUTA/IKY [IiTH HEe MaJIU MTOPYIIEHb PO3BUTKY,
MiKkpotiedasii, K 3a3Hadajocsd B TEPIINX BUSB-
JIEHUX MalLi€eHTiB i3 1ieto myrauieo [18,20]. YV xi-
Tell 3 HAIIOTO OCTI/IKeHHST TTPOCJIiIKOBYBAJINCS
HeBHi Au3MopdiuHi pucu 00JIMYYsT BUCTYIAO4e
migbopiaasa Ta aHoMasii ByX, ki OysM omucaxi
i panime [18]. B o6ox ABIHAT mnigBUIIEHNI
piBenn IgE BusHauaBcs 6isbiiie B XJIOMIMKA, TIPOTE
B TIOTIEPEHIX MyOJiKalissX He BKa3yBaJoCs Ha
CXWJIBHICTH MiTE€H 3 TaKUM BapiaHTOM [0 ajiep-
rii abo Ha HasgBHiCTbH migBHUILeHOro piBHs IgE.
Y XJIoIYMKa TaKOXK cIriocTepiraBcsl NepioguyHuil
BIBHHT y JOIIKiIIbHOMY Biti. B 060x miteil Bigmiva-
JIacst INCILIA3ist KyJAbITOBUX CYTJI00iB HA TIEPIIOMY
POIIi KUATTSI.

Ortke, HaBeIeH] KITHIYHI BUTIQ/IKH T ATBEP/KY -
I0Th BapiabesIbHICTh KJIIHIYHKX IPOSABIB 1 TSIXK-
KicTh 1epebiry Heitporenii. [lutonenis B xiTeid,
y TOMY 4YHCJI HEUTpOIeHis, moTpedye MYyJIbTH-
JIMCIUTITIIHAPHOTO TiJIXOMY /10 /1iarHO3Y 3 BUKJIO-
YeHHSIM SK TeMaTOJIOrIYHOl IIaToJIoril, Tak 1 1Oo-
pyllleHb IMyHIiTeTy, TiepeayciMm arorurapHoi
JIAHKU. AHAJT3 Mi€IorpaMu 3aBK [1 HeOOX i TH U 1715t
T epeHIliiniol IarTHOCTUKN 1 BUKJTIOUEHHST TeMa-
TOJIOTIYHUX 3aXBOPIOBAHD, ITPOTE BiH HE 3aBXK/IU JIA€
3MOTY BCTAaHOBUTU TOYHUM JiarHo3. Came reHeTny-
He JIOCJIIKEHHS MiCJIsT BUKTIOYEHHS HaOy THX TTPH-
YUH HEUTPOTIEHIT MOJKe IOMOMOTTH BepudiKyBaTu
TouHui aiarHo3. Ilig crocrepeskeHHSIM aBTOPiB
nepebyBa€e KijbKa AiTell 3 KJIIHIYHMM IiarHO30M

83



Yntamte Hac Ha caunTi: http://medexpert.com.ua

KAIHIYHUMIM BUTTAAOK

HeiTporenii, pote HaBiTh WES Ha 11boMy eTari
He /IaJI0 3MOT'Y BUBHAYUTH TeHeTUUHUH JleDeKT.
[3omboBani welTpormenii B miTell, a TaKOX
y MOEHAHHI 3 IHIIMMU ITUTOTIEHIIMU TTOTPeOYIOThH
IT/IBUIIEHOI yBaru, peTeJibHOTO CIIOCTEPEsKEHHST Ta
BUOOPY ONTUMAJIbHOI TAKTUKU BEAECHHS, OCKIIbKU
MOXKYTh TPaHC(OPMYBATUCS B MIiE€JOIUCILIACTIY-
HUIT cUHAPOM ab0 TOCTPY JieiikeMito i moTpebyBaTi
TpaHCIUIaHTaIlii KicTKOBOTo Mo3Ky [5,8,10].

BucHoBku

HaBeneni Bumagkm HelTponeHii B miTel 10-
MMOBHIOIOTh BiJIOMi /laHI HOBUMH KJIIHIYHUMU O03-

REFERENCES/JIITEPATYPA

HaKaMH, a TaKOX BKa3ylOThb Ha IMHWPOKY Bapia-
GeJTbHICTh KJIHIYHUX 1 JTaGOPaTOPHUX MPOSIBIB.
CriocTepeskeHHS 3a MAIliEHTAMU JaCTh 3MOTY PO3-
NIMPUTH 3HAHHS TIO/I0 PO3BUTKY 3aXBOPIOBAHHS,
JMHAMIKU CHMIITOMIB, BUHMKHEHHS YCKJIQJHEHb
JUIS1 1X TIoTIepe/IsKeHHS.

Aemopu 3as184510Mb NPo IOCYMHICIb KOHPIIK-
my inmepecie.

Honsiku. ABTOpUM BUCTIOBIIOIOTH BISYHICTH
npod. Jlazmo Mapoai (byaamemT, Yropunna) ta
KEePIBHUKY TeHeTH4YHOI JsabopaTopii €IbChKOTO
yHiBepcutery (CIIIA) Keppi Jlykac 3a nomomory
y NPOBe/JIeHHI TeHETUYHUX JOCJIi/[PKEHb.
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JliHinHUM IgA-OyNbO3HUN AepMaTo3 Y AUTUHMU Nig Yac
BOEHHOro ctaHy. KniHiyHnm Bunagok

13anopi3bknii AepxaBHUI MeONYHUIA YHIBEPCUTET, YkpaiHa
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JiHinHMI IgA-6yNb03HUIA AepMAaTo3 (XPOHIYHa XBOpOo6a AUTUHCTBA) — PIAKICHE ayToiMyHHE cybeniteniansHe Be3nkyno0ynb03He 3axBOPIOBaH-
Hs, 0OYMOBEHE YTBOPEHHAM ayTOaHTUTIN IgA, CAPSMOBAHNX NPOTU PIZHUX NrEMIAECMOCOMHYIX aHTUIEHIB, SKe 3yCTPIHaETbCA YacTille B AiTen
PaHHbOIr0 AOLLKINBHOIO BIKY.

MeTa — onucat BnacHe KJiHiYHE CMOCTEPEXEHH: BMNaaKy NiHIMHOro IgA-Oynbo3HOro AepmMaTtosy B [iBYMHKM BIKOM 2 poki 9 Mmicsuis
009 NiABULLIEHHS PIBHA HACTOPOXEHOCTI Nikapis WoAo Ljei natonorii B Aitein, 0cobMBO PaHHbOMO BIKY.

KniHiyHu BMnaaok. Ha MOMEHT HaaxXOAXEHHS A0 NikapHi CTaH AUTUHM ByB CepeaHbOi TAXKOCTI 3a PaxyHOK Nanyab0O3HO-BE3NKYAIDHOIO BU-
CUNYy 3MBHOIO XapakTepy Ha 06AnY4i, Wi, KiHUiBKax. Bucun cynpoBOaXYBaBCS PO3BUTKOM €PO03ill, OTOUEHWX KiflbLIEM BE3VKY Ta CAPUYNHAB
BIAYYTTA OMCKOMMbOPTY, BUPaXEeHOro cBepbexy. Ha Tni npoBeaeHOro MiCLEBOIO NikyBaHHA Ta NPOTUIPUOKOBKMX CUCTEMHIX Npenaparis CTaH
OUTUHV NONINWVBCS, BIAMIYaNNCA perpec smMcuny Ta enitenisauis eposin. OgHak Ha 7-1 TVXAeHb Tepanii NoBHa pemicis He Oyna AoCarHyTa.
JlonatkoBe 06CTEXEHHS Aano 3MOry BCTaHOBUTU AjarHo3 NiHinHOro IgA-0ynbo3HOro aepmMaroay. [licns kopurysaHHa Tepanii (MpusaHadeHHs
nepopasibHNX CTEPOILIB) CTaH ANTUHI NOKPALLMBCS, | HePes MiCALb NaLLEHTKY BUMMCaNM B 3840BiTbHOMY CTaHi.

JlocnioxeHHs BUKOHaHO BiANOBIAHO A0 NPUHLMNIB [eNbCIHCLKOI Aeknapalli. Ha nposeaeHHA A0CNIAKEHb OTPUMAHO IHDOPMOBaHY 3rofly 6aTb-
KiB OUTUHW.

ABTOPY 3asBASIOTb MPO BIACYTHICTb KOHDAIKTY IHTEPECIB.

Kniouogi cnosa: nitiiHnin IgA-6ynbo3Huin Aepmatos, 6yb03Hi 3axBOPIOBaHHS, IgA, ayToIMyHHI 3aXBOPIOBAHHSI, CUCTEMHI TMIIOKOKOPTUKOCTE-
poian, At

Linear IgA-bullous dermatosis in a child during martial law. Clinical case
S.M. Nedelska.3, T.V. Svyatenko?, O.D. Kuznetsoval, V.P. Pukhyr?

1Zaporizhzhia State Medical University, Ukraine

2Dnipro State Medical University, Ukraine

3MNPE «City Children’s Hospital No. 5» of Zaporizhzhia City Council, Ukraine

Linear IgA-bullous dermatosis (chronic childhood disease) — a rare autoimmune subepithelial vesiculobulular disease caused by the formation
of IgA autoantibodies, directed against various hemidesmosomal antigens, which is more common in children of early preschool age.
Purpose — is to describe our own clinical observation of a case of linear IgA-bullous dermatosis in a girl aged 2 years 9 months to increase
the level of alertness of doctors regarding this pathology in children, especially at an early age.

Clinical case. At the time of admission her condition was of moderate severity due to the presence of a confluent papular-vesicular rash locat-
ed on the face, neck, limbs. The rash was accompanied by the development of erosions surrounded by a ring of vesicles and caused a feeling
of discomfort, severe itching. During local treatment and systemic antifungal tablets, the child’s condition improved, however, complete remis-
sion was not achieved after 7 week of the therapy, new bullas appeared. Additional diagnostic investigation allowed to suppose the diagnosis
linear IgA — bullous dermatosis. Adjustment of therapy was made (steroids per os administration) and the child's condition improved gradually
ina month.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained
for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: linear IgA-bullous dermatosis; bullous diseases, IgA, autoimmune diseases, systemic glucocorticosteroids, children.

Beryn Tak i B IopocanX. ¥ MiTel MOro TaKoK Ha3WBaOTh
XPOHIYHOI0 XBOPOOOIO JUTHUHCTBA, SIKA 3yCTPi-

IHIMHNT [gA-Gybo3HMit JlepMa- 4Ya€eThCs 4YacTilie B JliTeli PAaHHBOTO JOIMIKIJIbHO-

t03 (LABD) — pinkicHe ayTtoimyHHe
cybeniTeianibie  Be3UKYJI00YIbO3HE
3aXBOPIOBaHHSsI, 00YMOBJIEHE YTBOPEHHSIM ayTOAH-
TUTIa [gA, cipAMOBaHUX MPOTU Pi3HUX AaHTUTEHIB
6azabHOI MeMOpaHM IIKIPpU Ta CIM30BUX 000J10-
HOK [6]. LABD Mmoxe 3ycrpiuatucs gK y JiTei,

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

ro Biky [6,7]. LABD xapakrepusyerbcsi HasBHi-
CTI0O MHOXXWHHUX ayTOaHTUTIN IgA Ta MeHIOoIo
KibKicTIO aHTUTIN [gG, crpsAMOBaHUX TIPOTH Pi3-
HUX reMizecMocoMHUX aHTuretis. OCHOBHUMIN
ayroanturenamu € LAD-1, LABD-97, BP180
i BP230, xomaren VII tuny i namininy 332 [4].
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binpmiicty Bumnazkis auradoro LABD e ixiona-
TUYHUMU, IIPOTE YacTHHA BUIIQJKIB CIIpUYMHEHA
Jgikapcekumu miperniaparamu [3,9]. Cepen sikapcehb-
KUX IIperapaTiB Irpymol PU3UKy € aHTUOIOTHKH,
HECTEPOIHI TPOTU3aNaibHi 3ac00H, MPOTUCYIO-
MHi i1 aHTHTiepTeH3UBHI 3acobu [7]. Y mitepa-
TYpl € YKCJIEHH] TOBIJIOMJIEHHS TIPO BUTIQJIKU 3a-
CTOCYBaHHS PI3HUX IIPOBOKYIOUMX IIpenaparis,
aje JiesKi 3 HUX BKJIIOYAIOTH ITMPOKO BUKOPH-
CTOBYBaHi 3aco0M, Taki $IK aJOIyPUHOJ, aMio-
napoH, dypocemiz, ameraminodeH i BaKITMHAISA
npotu rputy [2,7]. Ilarodisiosoris, mo aexuTh
BOCHOBI, MOJKe Oy TH ITOB’sI3aHa 3 PI3HIMM 2y TOIMY H-
HUMHU CTaHaMM, 3JIOSIKICHUMU HOBOYTBOPEHHSMH,
y ToMy 4ucJi i3 cunzipomom Illerpena, peBmMaToi-
HUM apTPUTOM 1 3alaJbHUMU 3aXBOPIOBAHHAMU
KunreyHuka [8].

[ursua  ¢dopma LABD xapakrepusyerbcest
PO3BUTKOM IMaIyJIbO3HO-BE3UKYJISIPHOIO BUCHILY,
SKUIT TIEPEBAKHO YPAKYE OOTMUUST, HIKHIO YaCTH-
HY JKUBOTA, AHOTEHITAJIbHY JIISAHKY, TPYIHU, BepX-
Hi Ta HUKHI KiHIIBKY, 6€3 3aJydeHHs JOJOHb a00
nizomos Hir [7,10]. Kiacnuna kiiiHiYHA KapTHHA
BKJIIOYAE KIIBIENOAIOHI epuTeMaTo3Hi ypaskeHHs
3 KiJIbIIEM Be3UKYJI, SKi 3a3BUYall HA3UBAIOTh KO-
POHOIO KOIITOBHOCTEI» ab0 «HUTKOIO HepJiB» [2].
Y neaxux Bumnaakax kiminigaa kaptuHa LABD
MOXKe IMITYBaTH TOKCHYHUM erijlepMaJbHUN He-
KpoJ1i3 [ 5], pi3Hi MIKipHi 3aXBOPIOBAHHS, 10 CYTIPO-
BOJIKYIOTBCSI  BE3MKYJIOOYJIBO3HUM yPAsKEHHSIM
[8]. Hiarnoctuka LABD mnorpebye crerianizoBa-
HUX J[IaTHOCTUYHUX 1HCTPYMEHTIB, Y TOMY 4YHCJI
npuHaiiMHi abo 1psmy, a6o Henpsamy iMyHODIyo-
PECIIEHTHY MIKPOCKOTII0 Ha MIKIpi JIIOAWHU [JIS
BUSIBJIEHHS JIHIHUX BifkIameHb IgA, ame obu-
JIBa METOIU MOXYTb OyTH CKJIQIHUMHU, OCKIIbKN
aHami3u I OIliHIoBaHHA BMicTy aHTU-LAD-1
IgA Ta antu-COL7 IgA komeprtiiiHo HeZOCTYIIHI,
10 YCKJTQTHIOE IXHE BUsBJIEeHHS [1].

Mema nociizkeHHsT — HaBECTH BJIACHE KJiHIY-
He crocrepeskennsa LABD y aiBumHkm BikoM
2 poku 9 MicsliB AT MiABUIIEHHST HACTOPOXKe-
HOCTI JIiKapiB 1110/10 1i€l HaToIoTil B AiTell, 0co0Im-
BO PaHHBOTO BiKY.

[locriizkeHHsT BUKOHAHO BiIIIOBIZIHO /10 TPUH-
numiB lesbcincbkoi gekmaparii. Ha mpoBemenns
JOCJIIZKEHh OTPUMaHO iH(MOPMOBaHy 3rojy 6aTh-
KiB IUTUHU.

Kiniyanii BUnagok

Maru giBunnky (Bik 2 poku 9 Mics11iB) 3BepHY-
gacg 04.04.2022 no KHIT «Micbka autsiua ikap-
Hs1 Ne 5» 3arnopizbKkoi MichbKOI pajiu 3i ckapramu Ha
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BUCHTIAHHS 110 TiJTy, SKe BUKJIUKAJIO AUCKOMMOPT
i cBepOIK.

Anamnes zaxeoproeanns. 3 1noyarky oOepes-
Ha 2022 poky 3’sBUBCS TaITyJIbO3HO-BE3UKYJISAP-
HUI BUCUIT Ha KIiHIIIBKAX, MMICJAd YOTO MaTU 3BEP-
HyJIacs JI0 IepMAToJiora 3a MiclleM ITPOKUBAHHSI.
Ha mizgcraBi KJiHIYHOI KapTUHU BCTaHOBJIEHO
niarnos repretudopmuoro gepmaruty /lopinra ta
pU3HaYeHOo OE3TIII0TEHOBY II€TY, aHTHOAKTEPiah-
HY, IPOTHAJIEPTiiHY i MiclleBYy Tepallilo y BUTJISI
3aCTOCYBaHHS PO3UMHY METHJIEHOBOTO CHUHBOTO
B MicIIsIX ypaskeHb. [licsst koHCyJIBTALlT IepMaTO-
JIoTa TIPOBEJIEHO JI0JIaTKOBe JiabopaTopHe obcre-
JKEeHHsI B aMOyJIaTOPHUX YMOBaX: 3arajibHUiT aHaJTi3
KPOBi — y MeskaxX pepepeHTHUX 3HaueHb; aHTUTIJIA
anturmaninosi [gG — BifCcyTHI; MiKpOCKOTIis BMi-
CTy TIyXWPIS — OAWHUYHI HeUTpodian, eo3uHo-
(hisniB He BUSIBJIEHO, MiKPOOIOJIOTIUHE TOCIIKEH-
HS1 BUTIOPOKHEHD Ha MMCOAKTEPIO3 — Pe3ysbraTu
JIOCJIIKeHb y MexKaX peepeHTHUX 3HaYeHb.

BpaxoByioun BifICyTHICTH TO3UTUBHOI -
HaMiKM 3aXBOPIOBAHHS, [UTUHY TOCIITAli30BaHO
3 MeToto poodcreskentst 10 KHIT «Micbka aursya
gikapust Ne 5» 3amopisbKoi MicbKOi pajiii Ta 1pu-
3HaYeHHS HeoOXi[HOI Teparrii.

3a 3 wmicami o Tocmitasizaiii B TaIi€eHT-
KW 3'BUBCS OJIMHUYHUN TAmyJbO3HUN BUCHUII
Ha 00/MYui, SKWII HOBHICTIO perpecyBaB IIiC/s
MIpU3HAYeHHsT MicieBoi Teparii. Yepes Micsirb
IUTUHA TepeHecsa rocTpuil (papuHTOTOH3WJIIT Ha
TJIl IMXOMAHKHU 1 HAJIbOTY Ha MUTAAIUKax. BojHo-
yac y OpaTa crocTepiraBcs HaJiT Ha MUTIAJIUKAX
6e3 mijBuIIeHHs Temreparypu Tiga. Ha i an-
tTubakTepiaTbHOI 1 MicieBol Teparii 3arajgbHUI
CTaH MUTUHU MaB MO3WTHBHY JAWHAMIKy 3a paxy-
HOK HOpMaJIi3ailii Temreparypu Tija. Y JIOTOMYy
2022 poky BiamiuaBcs TepioguyHMil OLIb Yy KH-
BOTi, TPOBEAECHO YJBTPA3BYKOBE JIOCJI/PKEHHS
(Y3]1) rematobimiapHoi crcreMu — aMOy1aTOPHO-
OPTaHIYHOI MMaTOJIOTI] He BUSIBJIECHO.

Anamues scumms. JlutuHa BiJl APYroi BariT-
HOCTI, JIPyTUX MOJIOTiB, noHomeHa. IlepebyBae
Ha JIMCIIAaHCEPHOMY HArJIsi/li 3 TPUBO/Y 3aTPUMKHI
TICUXIYHOTO PO3BUTKY. XBOPiJia Ha TOCTPI pecitipa-
TOpPHI BipycHi iHbexItiil, 6porxiTi 2—3 pasu Ha piK.
CrnazgkosicTb He oOTsKeHa. PonuHumii ajmeproio-
rivHuil aHamMHe3 He o0TskeHuil. ITporsarom ocran-
HiX 2 MICSIIIB /10 TOCHIiTaMi3aIlii — HaJMipHE BXKH-
BaHHsI pUG’sTI0T0 JKUPY, KaKao.

Ozn50. 3arajbHUil CTaH CEPEHBOTO CTYIEHs
TSIKKOCTI 32 PAXyHOK INKIPHUX IPOSIBIB 3aXBO-
proBanHd. Hacrorta auxannga — 26 3a 1 xBusumny,
gacrota ceprebutrss — 92 ymapu 3a XBUJINHY.
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Puc. 1. MNanynb03HO-BE3NKYNSPHUI BUCUI 3[IMBHOTO XapakTepy
Ha KiHLjiBKax

JliBumHka HOpMOCTeHiuHOi  TimoOymoBu. Cai-
nomicThb gcHa. Ha oruisin pearye ajekBatHo. Arre-
TUT He nopymenuil, no6pe m'e. IIkipHi OKpUBK
6utizti, cyxi, Ha O6MMYYl — APIOHMIT MAIYIbO3HUI
BUCHII, HA ByXaX — IYXHUPIli, BACUIT HA KiHIliBKaX
Ipe/ICTaBIeHN 3aaTbHUMU TIISIMAMHU, Be3UKY.JIa-
MU Ta €pPO3isIMU, TOKPUTUMHU IIAPYyBATUMM KipKa-
mu (puc. 1, 2).

Ha mikipi Besmkux crareBux ry6 — rimepemis,
HaOpsIK TKaHUH, 10 CYIPOBOKYBABCsS CBephe-
JKeM, BiguyTTam nedinng. [ligmkipra Xuposa
KJIITKOBUHA BUpaskeHa nomipHo. HocoBe nuxanHs
BisibHe. MUTavuKky ta nepeHi migHeOiHHI Iy K-
K1 He Tinepemiiiosani. JlimgoBysan He 36ibIIIeHi.
Tonu cepiist 3By4YHi, PUTMIiuYHI, BUCIYXOBYETb-
Cd CUCTOJIYHUI TIyM Ha BepXiBIli ceprd. [pyHa
KJTITKa CcUMeTpuyHa. AyCKyJbraimisi 1 TepKycis
jJereHb — 'y Mexax (hi3iosoriyHOI  HOPMM.
[Masbrariiss opraHiB YepeBHOI MOPOKHUHE Oe3-
GosricHa, KUBIT M 'stkuit. CUMIITOM TIOCTYKYBaHHST
HeraTuBHUN. BUIOPOKHEHHS 1 CEeYOBUITYCKAHHS
He TIOpYIIeHi.

Oocmedxcenns. 3araibHUil  aHami3  KpPOBI:
remorsiobin — 109 r/u1, iHII MTOKa3HUKK — y Me-
’kax BiKoBOi HopMH. DBioxXiMmiuHuil aHasmi3 Kposi
(C-peaxktuBHMii  OiIOK,  clamoBi  KHCIOTH,
LE-knituau, pedmaTtoigauii (axkTop, TKaHUHHA
TpaHCIJIyTaMiHa3a) — MOKa3HUKKU B Mexkax pede-
PEHTHUX 3Ha4YeHb. 3arajJbHUI aHasi3 cedi — II0-
Ka3HUKU B MekaxX pedepeHTHUX 3HadeHb. Kpea-
tuH(ocdoKinaza, TpomoHin I — y Mekax HOpMU.
[TociB BuisieHs i3 paHu Ha MiKpOIOPY — HE BUSB-
sero pocty. ITociB Marepiany Ha TpuOKOBY (iropy
(pin Candida) 3i cin30BOi OOOJOHKM IXBH —
BUSIBJIEHO 3pOCTaHHs. EjekTpokapaiorpama —
BOJTIBTAK HOpMasibHUH. CUHYCOBUI PUTM J10 JIETKOT
Taxikap/ii. EfmexTpryHa Bich cepiisi He BiXWUJeHa.
Oywukirii miokapa 36epeskeni. Y3/l rematobiiap-
HOI CUCTEMU i CEUOBUBIIHUX NIJISIXIB — HEBUPaAXKe-
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Puc. 2. KinbuenoaiGHi epUTeMaTo3Hi ypaxeHHsi, BKPUTI LLapyBaTUMu

Kipkamu, «HUTKW nepnis»

Ha remarociuieHoMmeramisd. IliesoexTasis crmpasa
no 8,5 mm. HeBupaskeni audysHi 3MiHu TKaHUHU
neviHku. PekoMeH/I0BAaHO KOHCYJIBTAIlI0 YPOJIO-
ra — CKapru Ha HiuHe HeTPUMaHHS cedi. 3MiHU Ha
Y3/l ceqoBUBIIHUX NMIJIAXiB. Y 3arabHOMY aHai31
KpoBi — 6e3 3miH. CHMIITOM MOCTYKYBaHHSI Hera-
tuBHui. PekomenpoBano Y3/l yepes 6 MicsIliB.

Beranosieno giaraos — «/utsunii mamyibos-
HuMl akposepmarut. Kanawmos ByabBu». Ilpu-
3HAUEHO Tepariio: MiclieBa Teparisd — MMaHTeHOJI,
MepeKuc BOIHIO, KcepojiepM, hurykorazos 100 mr —
2 pasu Ha 100y; yasTpadioseToBe OMPOMIHIOBAHHS
MIO/IHA. 3a pe3yJbTaTaMu JIIKYBaHHS CTaH AUTUHU
HOJIIIINBCS 32 PaXyHOK IIOMipHOTO perpecy BH-
CHUITaHHSI Ha OOJIMYYi, KiHIIIBKAX, JKHUBOTI, YIIiIh-
HEHHd epPO3UBHUX JIJIFHOK Ha TIjedax, TOMITKaX,
CITHUTIAX, Y JIJISHITI U1 CITpaBa.

Omnak Ha 7-i1 TWIKIEHD Teparii He JOCATHYTO
MMOBHOI peMmicii 3a paxyHOK TIOSIBM HOBUX BUCH-
[aHb Y BUTJISI/II BE3UKYJISIPHOTO, MiCIISIMU OYJIb03-
HOTO BUCHITY Ha HepeAIiyusx, Tyaybi, crerti, Ha
BEJIMKIN cTaTeBiil Ty6i, IPU 1IbOMY eI eleMeH-
TU BUCHUILY pPerpecyBajiu, CyXi, 3 YIIIJIbHEHHSIM.

Bukonano gozatkose jaboparopHe 0OCTekKeH-
H JIJId BUKJIOYEHHS BiPYCHOI TIATOJIOT11:

HochipkeHHsT MeTOZOM MOJIiMEPA3HOI JIAHITIO-
rosoi peakiii Ha JIHK Bipycy npoctoro reprecy
1, 2, 6-ro Tunis, /IHK Bipycy Emnmreitna—bapp,
JITHK muromeranoBipycy, KibKicHe BUSBJIEHHS —
He BusBieno /IHK Bipycis.

IgM, IgG nmo Bipycy mpocroro reprecy 1,
2-to tumis, 1gG no repriecy — Bipycy 6-ro Tuiy
(HHV-6-1gG) — pesyJsibraTi HETaTUBHI.

Ha migcTtaBi KJIiHIYHUX TPOSABIB 3aXBOPIOBAH-
H$1, XapaKTEPHOTO T1epediry XBopoOu (Be3nKyJisip-
HUil Bucuil, OyJun), BPaxoBYIOUHW JabopaTOpHi
JIaHi, 1110 CBI/{YaTh PO BI/ICYTHICTh BIPYCHOTO ypa-
JKEHHS, BCTAHOBJIEHO JliarHo3 — <«JIiHitauin [1gA-
Oynbo3nuii gepmarut. Kanmuaos BysbBu». Pe-
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KOMEH/IOBAHO 3aCTOCYBaHHS TJIIOKOKOPTUKOCTE-
poiziBy 103i 1 MrHa 1 Kr Macu Tijia, IpOTUrpuOKOBI
3acobu 110 7 xi6, yabrpadiosieroBe OMPOMIiHIOBAH-
v, Ha 171 mpoBezmenoi Teparii BiMiueHO TO3W-
TUBHY [MHAMIKY, eITesi3alliio MiJISTHOK €epo3iii,
YaCTKOBY perpeciio NIKiPHUX MTPOSBIB 1 BIZICYTHICTh
HOBUX €JIEMEHTIB BUCHITY.

Jooamxoei nabopamopui memoou oocme-
JHCeHHA nicas npoeedenoi mepanii. CKpUHIHT Ha
MaToreHHi TpuOH, 3IMKpPiO MIKip — He BUSBJIEHO
3pOCTaHHS TaTOreHHo1 GJiopu. AcKapuau aHTUTIIa
IgG, namOutii aHTUTIIA CyMapHi, TOKCOKapW aHTH-
tina [gG — anrurina BiacyTHi. IgE 3arampuuit —
miBumieHHs piBasag g0 183 MO/mi, eosuHo-
(dinpHMIT KaTiOHHMI GITOK — ITiABUINEHHS PiBHS
110 31,8 ur/mur. Tleyinkosi mpobu, 6iy1ipybiH 3arasb-
HUii, cepomykoian, C-peakTuBHUI GiIOK, Jinasa
naHkpeaTuyHa, BiTamin D 3arajbHuil — y mMexax
pedepeHTHUX 3HAYEHD.

IToctymoBo  cTan  OUTWUHU  TIOJITITUBCH,
Ha 11-if TWKIEHDb JTIKyBaHHS AUTUHY B 3a/[0BiJIb-
HOMY CTaHi BUITUCAHO Ha aMOyJIaTOpHE JIiKyBaHHS
i3 3acTOCYBaHHSIM METHUJITIPENY B /1031 O MT TpUYi
Ha 7100y 3 MOJAAJIBIINM KOPUTYBAHHSIM 1 ITOCTYIIO-
BUM 3HIKEHHSIM /103U, (arykonazomry 50 mr 1 pas
Ha 7100y Ha BeCh MePiojl 3aCTOCYBAHHS TJIIOKOKOP-

TUKOCTEPOIiB, NPOGIOTUKIB, MicieBoi Teparii
JI0 TIOBHOT'O perpecy BUCHIIAHHS.
Oo6roBopeHHs

et kainiyHUI BUNIAJIOK € MMPUKIAJIOM JliaTHO-
CTUKM Ta JIKyBaHHs JiHiliHOro IgA-0y/b03HOrO
JIepMaTo3y B IUTHHU HA TJIi BTOPHHHOTO TPUOKO-
BOI'O YPasKEeHHS.

Judepentiitanii giarHos Jiniiinoro IgA-6y-
JIbO3HOTO JIEPMATO3y B JUTHHU BKJIOYAE Oy-
JIbO3HI 3aXBOPIOBAHHS IIKIPH, TepreTu(opMHUii
nepmatut iopinra, nyxupyatky. IIpsma imyHo-
(rroopecIieHIlist € TOYHUM METOZIOM JIiarHOCTHKN
miniitnoro IgA-O0yib03HOTO epMaTo3y. 3a TakKo-
ro oOcTekeHHs1 3Beprac Ha cebe yBary JiHiiiHe
Bigkmanenns: IgA B3moBk 6GasaabHOI MeMOpaHHU.
OnnouyacHo eeKTUBHUM € BUKOPUCTAHHS HEIpPsi-
MOI peakilii iMyHO(JITOOPeCTIeHTii /IJIsT BUSBJIEH-
s TuTpy IgA. IMyHOOJOTMHT CHpPOBAaTKM KPOBI
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JlimdapeHonaria Ta rnMucTaHa iHBa3ia B piTen:
anropuTtm aii

1TepHONINBLCLKUI HALLIOHANBHUIA MEANYHWIA YHIBEPCUTET iMeHi |.A. TopBadeBcbkoro, YkpaiHa
2KHIM «TepHoninbCcbka obnacHa auTaya kniHivHa nikapHsa», YkpaiHa
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JInxomaHka € NoLMPEHO ckaprowo B AiTen 3 nimdageHonartietn. PeaktveHa niMdaaeHonartis BU3Ha4YaeTbCs Sk HasiBHICTb OAHOro abo Kinb-
KOX NiMdatnyH1X By3niB giametpom noHag, 1,5-2,0 cMm. HeobxiaHe npoBeAeHHS PETENbHOI AiarHOCTVIKM NIMMaAEHITIB, L0 CynPOBOAXKYIOTHCA
rinepTeEPMIYHNM CUHOPOMOM.

MeTa — BU3HaAYNTI AIarHOCTUYHWIA anrOpUTM i Ha NPUKNaal KNiHYHOro BUNaAKy NMXOMaHKN HESICHOIO reHeay.

Kniniynunii Bunagok. Oco6nMBICTIO HaBEAEHOro BUNaaKy € TpMBanuii rinepTepMidHniA CUHAPOM i3 NiMPaaeHiTOM Ha T MUCTSAHOI iHBagii
(Tokcokapoay). g vyac nepedyBaHHA B NikapHi CTaH AjB4MHKM OYB TSXKKIM 3a paxyHOK rnepTepMidyHOro cuHapomy, nimbaneHonarii. 3anpono-
HOBaHO AjarHOCTUYHWIA anropuTM LbOro CTaHy B AiTen.

Mpu 0BCTEXEHHI BCTAHOBNEHO AiarHO3 «PeakTvBHa lwniiHa nimpaneHonaria iHGekuitHo-aneprivHoro reHeady»; CynyTHin — «[lapadutapHa
iHBasiA 3MilaHa (TOKCOKapo3, ackapnaos). Jinxomaxka». CTaH OUTUHM Ha MOMEHT rocnitanizauji 6yB TAXKMUM, LLO 3yMOBNEHO IHTOKCUKALIED
Ta rinepTepMivYHUM crHAPOMOM. JlikyBaHH:A Oyno edekTUBHIUM, 3a Nepiod, rochitanidauji cTaH XBOpoi NoAiNWMBCs. Ane BCTaHOBAEHH:A AjiarHo3y
notpebysano cniBnpatl nikapis 6aratbox cneujanbHOCTEN | BEAMKOI KiflbKOCTI AOAATKOBUX 0OCTEXEHD.

BucHoBku. OTxe, cnig GopmMyBaT HACTOPOXEHICTL Y NeaiaTpiB 40 TOKCOKapo3y Ta NiABuLLYBaTV PIBEHb 3HaHb MPO NPAaBUIbHNIA AjarHOCTUY -
HU @ITOPUTM Y TakVX BUNagkax. IHGOpMyBaHHA MeaMyHVIX NpaLiBHIKIB NPO Taky NiMdaaeHoNariio Ta MUCTaHY IHBasito B AiTein Mae A0NOMOrT/
NPaKTUYHNM NiKapam BIOPIZHUTHK iX BIZ, peakUin Ha IMXOMAaHKY Yu IHLIMX CTaHIB | NONINWNATIA Pe3yNbTaTh NiKkyBaHHA.

JocniaxeHHa BMKOHAHO BiANOBIAHO A0 NPUHLMAIB [eNbCIHCHKOI Aeknapadii. Ha npoBeaeHHs AOCNIAXEHb OTPUMAHO IHPOPMOBaHY 3roay 6aTe-
KiB ONTUHN.

ABTOPW 3a8BASHOTb NP0 BIACYTHICTb KOHMAIKTY iHTEPECIB.

Kntouogi cnosa: n1T1Ha, NiMGaaeHiT, TOKCokapos, AiarHOCTUYHNIA anrOpuTM, NoKasn A0 NiKyBaHHS.

Lymphadenopathy and worm infestation in children: the action algorithm
S.0. Nykytyukl, I.M. Tsymbalyuk2, Kh.l. Dorozhovska', S.S. Levenets, T.O. Voroncova’, M.V. Dolynna2
11.Ya. Gorbachevsky Ternopil National Medical University, Ukraine

2KNE «Ternopil Regional Children’s Clinical Hospital», Ukraine

Fever is a common complaint in children with lymphadenopathy. Reactive lymphadenopathy is defined as the presence of one or more lymph
nodes with a diameter of more than 1.5-2.0 cm. A thorough diagnosis of lymphadenitis accompanied by hyperthermic syndrome is necessary.
Purpose — is to determine the diagnostic algorithm of actions based on the example of a clinical case of fever of unclear origin.

Clinical case. The peculiarity of this case is a prolonged hyperthermic syndrome with lymphadenitis against the background of helminthic
invasion (toxocarosis). During her stay in the hospital, the girl’s condition was serious due to hyperthermic syndrome and lymphadenopathy. The
diagnostic algorithm for this condition in children is proposed.

During the examination, a diagnosis of Reactive cervical lymphadenopathy of infectious-allergic genesis; concomitant — «Parasitic invasion is
mixed (toxocariasis, ascariasis). Fever» was established. The child’s condition upon admission was severe, due to intoxication and hyperther-
mic syndrome. The treatment was effective, the patient’s condition improved during the hospitalization. But establishing a diagnosis required
the cooperation of doctors of many specialties and a large number of additional examinations.

Conclusions. Therefore, itis necessary to form the alertness of pediatricians to toxocarosis and increase the level of knowledge about the cor-
rect diagnostic algorithm in such cases. Informing health care professionals about such lymphadenopathy and helminthic infestation in children
should help practitioners distinguish them from febrile reactions or other conditions and improve treatment outcomes.

The research was carried out in accordance with the principles of the Declaration of Helsinki. Informed consent of the child’s parents was ob-
tained for the research.

No conflict of interests was declared by the authors.

Keywords: child, lymphadenitis, toxocarosis, diagnostic algorithm, indications for treatment.

Beryn muni, abo 9K BUIIAIKOBA 3HAXiJKa i/l Yyac KJiHiY-

Horo obcrexenns [4]. Tokcokapos — mapasurapHe

niiHa peakTUBHA JiMbajieHomnaTia B 3aXBOPIOBAHHS, IKUM 4acTO HEXTYI0Tb. OCcTaHHIMI

neJiiaTpii € MONMPEHOIO B 3arajibHiil  pOKaMU 3aXBOPIOBAHHS IIPUBEPHYJIO 3HAYHY yBary

ME/IMYHIN TTPAKTUIl Ta MPOSIBISETb- UYepe3 WOro HAIPOUy]l BUCOKMU PiBeHb IOIIUpe-

cst abo sIK TIepBUHHA CKapra Ha HOBOYTBOPEHHsI HA  HOCTI cepes aiTeil. Slifist mapasuTisB 3a3Bu4ail mpu-
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CyTHI B IpyHTi, 3a6pyHenomy dbexanisiMu TBapuH,
i Ha IxHil mepcti. Irpyu Ha ByJuIl Ta MiCOUHUIT
3 HENOTPUMAHHSM TiTIEHM PyK i € OCHOBHUMU
(haxkTopamu pusMKy 3apaskeHHs [iTell TOKCOKapo-
3oM [20].

Ha MoMeHT oryisiy AuTiHT 3 MUHHOIO JiMda-
JIEHOTIATIE€0 JIiKap MEPBUHHOI JIAHKUA CTUKAETHCS 13
3allUTaHHSIM — JIKYBaTH Ha TIEPBUHHI aHIi abo
BiZIIpaBUTH Ha OTJISA] IO CIIeliaicTa?

ANTOpUTM /1IarHOCTUYHOTO TOIIYKY, 3aCHOBA-
HUI Ha I0OKA30BOCTI, JACTh 3MOTY JIiKapsAM HaJexX-
HUM YMHOM KOHCYJIBTYBAaTH BJIACHUX TMAIi€HTIB.

Ha wHamry aymky, obisHaHicTh Jiikapst B aude-
PEHINNHIN AiarHOCTHIN TINIHOI JiMdaaeHomnarii
MiIBUIIATL PiBEHb YCIIIIHOCTI JIKyBaHHS BiKe
Ha NePBUHHIN JIaHIli I0TTOMOTH.

CuMTIITOMU TOKCOKApO3y Pi3HOMAaHITHI, TOMY
BITKHYTHUCA 3 HUM MOXYTh (DaxiBili Ppi3HUX
rajysei: TefiaTpu, TreMaToJIOTH, IMYHOJIOTH,
TepareBTH, OKYJIICTH, HEBPOIIATOJIOTH, TacTPOEH-
TEPOJIOTH, JIePMATOJIOTH Ta iH. Y /JedKUX BUIIA/[I-
KaxX 3aXBOPIOBaHHS MOJKe MepebiraTu MajoCHM-
HTOMHO, IO I1e Oiablle YCKIAIHIOE IiarHOCTUKY.
[Ipu 11OMY BOHO € cepito3HUM 1 Oe3 JIiKyBaHHSI
MOJKe MPU3BECTH 10 ypaskeHHsT 6araThOX OpraHiB
Yy BUTJIG/I MHOKMHHUX KICT TIEUiHKH, CEJIe31HKH,
rOJIOBHOTO MO3KY, ypaxeHHs1 30py. OcobimBicTb
TAKOTO BUIIQ/IKY TOJATAE B JUXOMAHIl HEBiJIOMO-
TO TeHe3y 3 PeakKTUBHOIO JiiM(aieHoTaTieo Ha T
3MIIIaHo1 Mapa3uTapHoi iHBasii [27].

Mema nocnizkeHHsT — BU3HAYUTH J[IaTHOCTHY-
HUI aITOPUTM i Ha PUKJIAi KJTHIYHOTO BUTIA/L-
KY JIMXOMaHKH HESICHOTO TreHesy.

HocaigkeHHss BUKOHAHO BiITIOBIZIHO /10 NTPUH-
mumiB lenbcincepkoi gexnapartii. Ha mpoBenenns
MOCJI/KEeHb OTPUMAHO iH(MOPMOBaHy 3rojty 6aTh-
KiB JIUTUHM.

Kiiniyauii BUnazox

JliBuntka, Bikom 10 pokiB, Oysa rocriTanizo-
BaHa B IJIAHOBOMY TOPSZIKY /10 OHKOT€MaTOJIOT Y-
noro Bigginenns KHII «Tephomninbebka obsacHa
JUTSYA KIiHIYHA JiKapHsa» TepHOmiIbebKoi oOrac-
HOI paji 3 KJIIHIKOI TPUBAJIOT INXOMAHKH B MesKaX
dhebpubHux i cybdebpuibHuX 1Ubp i3 MmiaABH-
MEHHAM JI0 TeKTUIHUX UMD 1 Pe3srCTEHTHICTIO
JIO QaHTUTTIPETUKIB.

Ha wmomeHT rocmiTamnisailii AMTHHA BUCJIOB-
JIOBAJIA CKapru Ha Miaiarii  iHTepMiTyl04oro
XapakTepy, apTpasirii 6e3 BUpakeHoro HabpsikoBOTo
CUHJIPOMY, BUPaKEHU I TOJIOBHUI Oijib Y TOTHINY-
Hill AiIAHI, BUPAKEHUN CUHIPOM BTOMU 1 3arajib-
HY B'SJTICTh, TOPYTIEHUT alleTUT i COH, TUCTTeTICUIHI

SBUTIA — TIPOHOC, SKWH YepryBaBcs i3 3aKpernamu.

3a OCTaHHIN TWXAEHb [0 TocCIiTasi3allii
GJIICTD MIKIPU TOCUJINIIACS, 3’ IBUJINCS HAOPSIKH,
BiZIMOBa BiJl BKMBaHHs 1:Ki. BaTbku 3BepHyJnCs
no noaikainiku KHIT «Tepromiibebka obac-
Ha /JWUTSAYA KJIHIYHA JiKapHsS» TepHONiJIbChKOI
00JTacHOI pajiu /10 IMyHOJIOTa, OTOPUHOJIAPUHTOJIO-
rai muriTKOBOTO TeparneBTa y 3B’s13Ky 3 Ii/IBUTIEH-
HSM TeMITepaTypu Tiia 10 cybhebpribHux mudp.
JluTuHi TIpu3HaYeHO aHTUOAKTEpiaJbHy Tepaliio
nedasekcuMoM 1potaroM 5 ai6 i HecTepoinHi
poTHU3amaabHi npernaparTu. JIOP-naTosorii
He BuUsiBJeHO. Ha 5-Ty m0o0y y 3B’s13Ky 3 Heedek-
TUBHICTIO JIKYBaHHS [IUTUHY TOCIITAIi30BaHO
JI0 CTallioHapy OHKOTeMaTOJIOTTYHOTO Bi/IlICHHS
KHII «TepHoriibcbka obacHa IuTsya KJIiHIYHA
JikapHs» TepHOIiIbCHKOI 00/1aCHOI pagu 3 JUXO-
MaHKOIO HEBIZIOMOTO Te€HEe3Y.

Ha ™omenT rocmiTamizaliii 3araJbHUM CTaH
AUTUHU OYB cepelHbol TsKKoCTi. [liBUMHKA 1mpu-
TOMHa, MJIsiBa. BupaskeHa BockomoiOHa OuizicTb
MIKIPHUX MTOKPUBIB. 3 aHAMHe3Y: Bi/l HAPOJKEHHS
JIIBUYMHKA 3/I0POBA.

[IpodrinakTuuni  menyieHHs: oTpumana  3a
rpacdikoM. Y KOHTaKTI 3 iHMEKIIHHIMI XBOPUMHI
npotsirom 21 1061 He 1epedyBaia.

O6’exmusno. Temrmepatypa Tijla Ha MOMEHT TO-
crirasizanii — 38,7°C. [llkipa 6aiga. Katapaabuuii
cuHzpoM BiacytHiil. Jlimdaruuni By3nm B iiBiit
miAnesTerTHii g 30iabmreni go 25,5%15,0 MM,
crpaBa — 17,0x12,0 MM, ipu nasbmariii 4y TiauBi,
He cladHi 3 HABKOJUIIHIMM TKaHWHAMU, MIKipa
HaJl By3JaMHu He3MmiHeHa (puc.). MeninreanabHi
cuMIITOMM HeraTuBHi. 3inuii D-S, dortopeakiris
’kBaBa. JluxaHHS caMOCTiiTHe, pUTMidHe, BiJIbHE Ye-
pe3 BepxHi AuxXaibHi Masgxu. Yactora AuxXaHHs —
20 3a XB. AyCKyJIbTATUBHO HAJl JIETEHIMU — Be3U-
KyasipHe mauxanus, SpOz — 98-99%. [lisibHicTb
cepisl PUTMIYHA, TOHW TIPUTJIYIIEH], CUCTOJIY-
HUi 1mym y 'V Touli. HacTora cepreBux CKOPO-
yenb — 100 3a xB., mysbc yactuil. AprepiaabHIi
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Tabnuys 1

Moka3HuKN 3aranbHOro aHanisy KpoBi nauieHTku K. B auHamiui

0O6CcTEeXEeHHSs

Moka3Hukn

3aranbHun aHania
kposi, 04.10.2022

Er—5,0x102/n; Hb — 101 r/n; To — 416x109/n; 1 - 9,3x109/n; e — 11: n— 10; ¢ — 13; n — 62;
M — 4 LLUOE — 16 mm/roa; TpysanicTe kpooTedi — 1'00™: sroptanHa — 3'40" — 4'40"

3aranbHu aHania
kposi, 16.10.2022

Er—3,46x102/n; Ho — 110 r/n: J1—9,64x109/n; e — 16: n - 8; ¢ — 10; n — 59; M — 7; TpmBanicts
kposoTeyi — 1'00"; 3aroptanHg — 3'15" — 4'30" ; LLIOE — 22 mm/rof,

[pymitkn.: Er — eputpoumtit; Hb — reMormo6in; Tp — TpoMeoumT; J1— nernkounTti; € — eo3nHOMINM, N — nannykosaepHi HEMTPOodIK; ¢ — cerMeHTw; 1 — niMboumTy,

M — MOHOUMTK; LLJOE — wBmakicTb OCioaHHs epuTpoLMTIB.

Tabnuys 2
Moka3Huku GioxiMmiYHOro aHanisy KpoBi nauieHTku K.
Moka3Huk PedepeHTHi HopMmu
[MoKO3a, MMOIb/1 6,88 3,33-5,89
3aranbHuii 6inok, r/n 75,5 60-80
3aranbHuii 6inipyBiH, MKMOSb/N 8,5 17
XonectepuH, MMOSb/N 3,28 MeHLwe 5,2
ANAT, MO/n 19,0 37.0
ACAT, MO/n 24,6 50,0
KpeartnHiH, MMOSIb/f 31,7 73,32
CevoBuHa, MMONb/N 4,43 1,79-6,43
Aminasa, Og/n 62,4 28-100
Ca?* (ionized), Mmonb/n 2,45 3,0-2,75
K, MMOnb/n 3,75 51
Na, MMonb/n 132,4 128,5
K®K, On/n 65,2 <154 (7-12 pokiB)
nAar, Op/n 176,4 120-300 (2—15 pokiB)
JlyxHa ¢pocdarasa, On/n 4940 <300 (7-12 pokiB)
[pvmitkn: ANAT — anaHiHamiHoTpaHcdepasa; ACAT — acnapraramiHoTpaHcdepada ; KPK — kpeatnHdocdokiHasza; JIA — nakratgerigporeHasa.
Tabnuus 3

Moka3Huku cuctemm 3ropraHHa nadieHTku K. (04.10.2022)

Moka3Huk PedepeHTHi 3HayeHHs
MpOTPOMOIHOBUI YaC 3ropTaHHs, C 12,0 9,16
MpoTpoMObiHOBUI iHAEKC NO KBiKy, % 101,2 60-130
TpombBiHOBKI Yac, C 1,9 8,14
AKTUBOBAHUI YaCTKOBUIA TODOMOOMNACTUHOBUIA Yac, C 274 24-36
MixHapoaHe HopManisoBaHe BiAHOLWEHHS, C 1,0 0,85-1,23
DibprH Nnasmu, r/n 2,5 2—-4
Tabnuus 4
AHanis kpoBi Ha peemonpo6u nayieutku K. (04.10.2022)
Moka3Huk PedepeHTHI 3HaueHHs
AHTUCTPENTONiI3VH-0, MO/ 50 — BUABNEHI 3MIHW <150
C-peakTBHNIA BINOK, MMOSb/N 0,43 <
PesmaroigHuin Gaktop 6,0 — BUABNEHNI BIOCYTHIN
Tabnuys 5 120/70 SKutgi o
AHanis ceyi 3aranbHuii nauieHTku K. (04.10.2022) tuck — 120/70 mm PT. CT. Z/RMBIT CAMETPUIHIH, T~
JyTUH, TIPU MTAJIbTIAIT1 B TTPaBiil 3y XBUHHI ILIAHIN —
Moka3Huk . s ..

— yiribHeHHsT M'stkoi Koncucrtenttii 20,0x10,0 mwm.
KinbkicTb (M) 180,0 Ieui +95 o . o
Konip E———— etﬂH¥<a — , 'CM, eJIaCTI/I“lHa, KPaI/I. Hll'.]IbHI/II/I.
MuTova sara 1010 Cenesinka He 36inbiiena. Disiosoriudi Bigmpas-
Peakuist (pH) nyxHa JIEHHS TTOPYIIEHI: 3aKPeIl YePTYETHCS 3 TTIPOHOCOM.
Binok (r/n) HeMae Jlabopamopmi ma incmpymenmanvii memoou 06 -
Jlenkoumti 1-2 CMEeMNCEHH
Enitenii: Jltg giarHoCTHKY cTany 3po0JIeHO 00CTeKEeHHS
MIOCKNIA 2—4 T ; ; T -
nepexiHui 15 B JIMHAMIIIi. SMiHU TIOKa3HUKIB y JIMHAMIII HaBejie

HO B Tabsniax 1-6.
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Tabnuys 6
ImyHOdepmeHTHMIA aHani3 KpoBi nayieHTku K.
Moka3Huk In (iHAEeKc NO3nTUBHOCTI) PedepeHTHi Hopmu
Ascaris lumbricoides, 1gG, R-iHoekc 3,25 0,9-1,2
Gardia lamblia, Ig A/M/G 1,33 0,9-1,2
Toxocara canis, IgG 4,88 0,9-12

Ha mimcraBi  kiiHiKO-1a60paTOPHOrO  J10-
CJIJKEHHS  BCTAHOBJIEHO TIOTIEPE/IHIM  JliarHO3
«PeaxtuBnamimbanenonaria mui. [ineprepmiunnii
CUHJIPOM>.

Yiompaseykose docuioncenns opezamis uepes-
noi noposcrunu (04.10.2022). Iledinka 306isbiie-
Ha, CepeaHbO3EPHUCTA, OIHOPiAHA, €XOTeHHICTh
3BUYaiiHa, mnpaBa goass — 132 mwm. sKoBunwmii
MiXyp He 30iJIbIIeHMIA, CTIHKK 2 MM, He YIIiJib-
HEeHi, IeperuHu B AUIAHIN AHa, muiku. [liammyn-
KOBa 3aJ103a HOMIpHO 30iabiena — 18x14x22 mwm,
€XOTeHHICTh 3BWYAliHA, CTPYKTypa cepelHbo3ep-
nucrta, romorenna. Cesesinka He 30ijJblleHa —
81x41 mm, exoreHHicTb 3Bnuaiina. [IpaBa aupka —
99x41 mm. JliBa Hupka — 96x41 MM, KOHTYpH PiBHI,
MOJIOKEHHS TUTIOBE, YAITKOBO-MUCKOBA CUCTEMA —
6e3 osnak auaaraiii. MesenTepianbui JiMda-
TUYHI By3/1M 30ijbleHi, mapayMOuTiKaJIbHO —
d max 20,3 mm.

Y niBiit migmenenuii AiagHIl — MakeT 3 1HIIX
gmimparnunux By3miB — d max 24,8 mm, 60koBa 10-
BepxHst 1mui, 371iBa — d max 13,6 MM, y mpaBiil 1miz-
mestertHiit miaam — d max 16,6 MM — oBasbHOI
Gopmu, OXHOPIIHOT CTPYKTYPH, TOPU3OHTAJIBHOI
opieHTallii, BAaCKYJIsIpr3allis He ITi/[CUJIeHa.

Ananiz xany (xonpozpama) — HeohOpMIEHNIH,
PUXJIUI, KOPUYHEBWUH, TpuricuH (+), mpuxoBaHa
KPOB — YMOBHO TIO3UTHUBHA (+), JKUPHI KUCJTOTU —
HOOJIMHOKI, MiJIa HeGaraTo, CJIM3 — IMOMipHA Kijib-
KiCTh, emiTemianbHi KaiTuHU — 1-3 B 1oJi 30py,
JIEUKOIUTH — 2—3 B TOJI 30Dy, €PUTPOIUTH —
0—1-2 B moti 30py, SIS TENBMIHTIB — BUSBJIEHO
it Ascaris lumbricoides, enementu rpu6a, nomuio-
HOTIO /10 APLKIKIB, — Gararo.

Enmepo6ios stiitist TOCTPUKIB — He BUSIBJIEHO.

Excnpec-mecmu na SARS-CoV-2 y marepi i nu-
tuan (20.10.2022) — HeraTuBHi.

Maznimno-pesonancha momoepais

(13.10.2022) — He BUSBIIEHO O3HAK PO 00’EMHO-
BOTHUIIEBE yPAa’K€HHS TOJOBHOTO MO3KY; He3Hay-
HO TIOTOBINEHA CJM30BAa OKPEMUX E€TMOiTaTbHUX
KOMIpOK.

Penmzenozpagis opeanie zpyonoi xuimku —
JiereHi Ta cepiie 6e3 maToJIorii.

Mienoepama  (11.10.2022) —
MO30K 31 3HAQUYHUM PO3BEJCHHSIM

KiCTKOBUH
nepude-
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PUYHOIO KPOB'I0, TIPE/ICTABJIEHNI OMHOKUMU €eJie-
MEHTaMHU.

Yavmpaseykose docnioncenns cepust

(04.10.2022) — momnepeyHa Xopa B JIiBOMY
MLITYHOUKY.

Oune 0no — y HopMi.

BeranoBneno miarnos: ocnosuuii — <«R59.0.
PeaxtuBna mmitna Jimdazenonatisa iHdexIiii-
HO-aJIEPTIYHOTO TeHe3y»; cynymuiil — <«Ilapasu-
TapHa iHBa3isg 3Mimana (TOKCOKapo3, acCKapuaI03).
JImxoMaHKa».

O6roBopeHHst

VY piarHocTutti JiiMgazeHonaTiii BasKJINBUM € Pe-
TeJIbHMIT 36ip aHaMHe3y Ta (i3rKaIbHe 0OCTEKEHHS,
OCKIJIbKY Cepe/ MAIliEHTIB rFeMaTOJIOT T YHOTO Bi//IL/IeH-
HsI Taki XBOpi craHoBJATH G/m3bko 30,0% npuunH
HOBOYTBOpeHb Ha i [4]. JIikyBaHHS IIMITHOIL JIiM-
(asreromnarii B giTeit Mae 6y TH CIIPSIMOBAHE Ha OCHOB-
Hy eTioJiorito. BueHi BBasKaloTh, 1110 Ha I0YaTKOBOMY
eTarri JIOCJi/pKeHHsT BaXKJIUBO CIIOYATKYy PO3IJISHYTU
MIMPOKY An(epeHIiiiiiy AiarHOCTUKY MUIHOI JIiM-
(hanenomnarii, y ToMmy 9mcIIi iHIIT TPUYIHI HOBOYTBO-
penb Ha mmi [1,19]. IcHye pisHOMaHITHICTD TPUYMH
MMIHOI JiiMajieHonarii, i PO3yMiHHST X TTPUYNH
Mae TIepIovyeprose 3Ha4eHHs J1Ji BU3HAYeHHs Hali-
OLTBIIT  BIAMOBITHOTO OOCTEKEHHS Ta JIKyBaHHSI.
HaiinorysxHinmm, HallGLIbIT €KOHOMIYHO e(heKTHB-
HUM 1 HallMEHNI iHBa3WBHUM [IOCTYITHUM [liarHO-
CTUYHKM iHCTPYMEHTOM € PeTesIbHUN 30ip aHaMHE3Y
Ta (isukanbHe oOCTesKeHHs. PeTejbHUI aHaMHE3
i (isukaibHe 00CTEKEHHSI BaK/IWBI JJIST 3BY/KEHHS
JuepenIiitHol iarHoCTUKN. BaskjiBy poJib Bijti-
TpafoTh IarHOCTUYHI TeCTW Ta Bisyasisalliliai o0-
crmimprenas [16,19]. VabrpasBykose [oCTiKEHHS
PEKOMEHJIOBAaHe K MMOYATKOBUN METOJ Bidyasrizarlii
miHOI JiiMaieHonatii [4].

36ibiiieHi mwitHi giMbaTndHi By3JIu € Momm-
PEHOI0 3HAXIZIKOIO Tijl Yac (hi3MKaJIbHOTO OTJISIITY
niteit. Jlimpanenomnatiss BUSHAYA€THCS SIK aHOMAJTi S
po3Mipy i/abo xapakTepy JTiM(aTHIHUX BY3JIiB.
3arasiom Jiimdarnani Byssau nonaza 1,5 cm y aiame-
TPi BBaXKAIOTHCST 301JBIIEHUMI Ta BU3HAYAIOTHCS
ak gimpanenonatia [13]. Ilamientn 3 mimdane-
HOTATIE0 MAtOTh OYyTH 0OCTEKEHI [IJist BUSBJICHHS
etiosorii [15]. ¥ mamienTiB i3 mimdanenonarieo
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MOJKJTMBA €TI10JIOTis MOMIJISIEThCST HA TaKi OCHOBHI
rpynu: iH(peKIiiHi, IMyHOJIOTIUHI, 3710gKicHI [28]
Ta ayTOIMYHHI PO3JIajiv, a TaKOXK MeJIUKaMEeHTO3Hi
Ta ATPOTEHHI MPUYMHU. 3a3BUYAll JUIlle aHaMHe3
i (hisukasbHe 0OCTEKEHHST HE BU3HAYAIOTH TPUIH-
Hu Jimdanenomnarii. Jlimbanenonario cmig Kia-
cudikyBaTH K JJOKaai30BaHy abo TeHepai3oBaHy.

[Initna gmimdpanaenonarist B AiTel € MOMIUPEHUM
3aXBOPIOBAHHAM, IIOB’SI3aHUM 13 YNCJIEHHUMU TIPO-
1ecaMu, MOYMHAIOYM BiJ JOOPOSKICHUX, IO CaMO-
CTIITHO perpecyIoTh, 10 370gKicHuX [30].

[TokazHuKKM 3aXBOPIOBAHOCTI PI3HATBHCS, Ya-
crota JimMpazieHonaTii B AUTAYIN TOMYJIAIll B Pi3-
HUX BIKOBUX I'PYIaX CTAHOBUTDL: Y TAIIEHTIB BIKOM
B/l 3 THXKHIB 710 6 MicsIiB — 62%; y miTeil Bikom
BiZ 2 10 5 poKiB — 110 41%:; BikoM Biz 4 710 8 pokiB —
nmonan 90%. 3a MaHUMEM HAYKOBILB, MPUOJU3HO
B 40% 310pOBUX JiTell BiAMIiYa€ThCs MaJblIaTOPHA
JgiMdaieHonaTid, gKa IarHOCTYEThCS TPU TaJib-
nartii [30].

Jlist 10YaTKOBOI IarHOCTMKM CJIij 3po0uTu
3arajJpHUN aHaJi3 KPOBi 1 Ma3ok mepudepuanoi
Kkposi. [ligBuinena 3arajpHa KiJTbKiCTh JIEMKOITUTIB
i HelTPO(iab03 BKA3ylOTh Ha GaKTEPiliHy €Tioso-
rifo, 10 6yJI0 B HAIIOI XBOPOI, TO/I SIK IIUTOIEHIsT
MOXe cIocTepiraTucss Tpu BipycHIN eTioJorii,
reMaToJIOTIYHUX 3JIOSAKICHUX MyXJuHax abo mpu
ayTOIMyHHUX 3aXBOPIOBAHHSAX. Y 3araJibHOMY
aHaJIi31 KPOBI B HAIIOI MAIIEHTKU CHOCTEPiraBcs
TpoMOOINTO3. 3a TaHUMU JiiTepatypH [4], Tpombo-
IIMTO3 MOKe OYTH y BUIAJKaX PEAKTUBHOTO TIHii-
Horo JiiMdazeHiTy abo 3amaJbHUX CTaHIB, TAaKUX
sk xBopoba Kasacaki. BaxkimBo 3BepHyTH yBary
Ha KIJIBKICTh JIEWKOIIUTIB, OCKITbKM JiMoreHis
MOJKe CITOCTepiraTucs Mpu CUCTEMHOMY Y€PBOHO-
My BOBYaKY, BUCOKUI BiJICOTOK aTUIOBUX JiM(}O-
1UTiB @60 MOHOIIUTIB MOJKE CIIOCTEPIraThUcs IpPU
CUHIpOMI iH(}EKIIHHOTO MOHOHYKJIe03y. Mazok
KPOBI MOK€ BUSABUTH HAsBHICTb OJIACTHUX KJIITHH
y BUNAJKaX TE€MaTOJOTIYHUX 3JTO0IKICHUX HOBO-
ytBopeHb. IlIBuzaKicTh oOciflaHHsI epUTPOIUTIB
i piBenb C-peakTuBHOro OijiKa € 3aNaJbHUMU
MapKepamu, dKi MOXKYTb MiJIBULILyBaTUCS TIPU iH-
dekuiiinnx (yacrime OakTepiitnux) abo iHIIMX
3amaTbHUX MPUYMHAX MUIHOI TiMbaeHonaTii, 1mo
¥ BIIMIYAJIOCS B HAIIIO] HAIIEHTKH.

HeobxiHO TakoK IepeBipuTy piBeHb CEYOBOI
KHMCJIOTH Ta JIaKTaT/erifjporeHasu. 3HA4YHO I1i/[BU-
I[eHI PiBHI BUKJIVKAIOTh 3aHETTOKOEHHS 1010 3J10-
AKICHOI Iy XJIUHA [4].

Pentrenorpadis opraniB TpyaHOI  KJIITKH
€ KOPUCHUM TECTOM [IJIsI OI[IHKYM PO3ITUPEHHS ce-
penocTiHHS B pasi XpoHiuHOI JiMdaaeHomaTii,

94

0COGJIMBO KOJIM He MOKHA BUKJIIOUUTHU 3JI0SIKICHE
HOBOYTBOPEHHSI, HapUKJIaz JiMdomy abo Tydep-
KYJIbO3 JIeTEeHb.

HeobxifiHo pO3TIstHyTH MOXKJIUBICTD TPOBe-
JIEHHS cTieln(ivHNX CepPOJIOTIYHUX TECTIB Ha Bipyc
Enmrreiina—Bapp, 1muromeranosipyc, Bartonella
henselae i TOKCOMIA3MO3, TECT HA TUTP AHTUCTPETI-
tomizuny O [4].

MarnitHo-pe3oHancHa ToMorpadis € METOIOM
BUOOPY JJIsI OIIHKK YTBOPEHb INHUi 3 Ti03POt0
Ha BHYyTpilmHbOYeperHe abo iHTpacIiHaIbHEe
MOTIUPEHHS.

3a [aHUMM HAYKOBIIIB, y CHUCTEMATUYHOMY
orJisgi 3a ydacTio 2687 marientiB y 2/3 Bumau-
KiB UTdYa MuitHa JiMdaseHonartis cipuynHeHa
HecnendiuHoo 106posiKicHOI0 eTiosorielo 6Ge3
OCTaTOYHOTO JiarHo3Y, a 4,7% € BTOPUHHUMH 11010
3TOAKICHUX TTyXJIH [8].

JlomaTkoBi  OOCTEKEHHST Y BUIJISIAI  TiCTO-
JIOTIYHOTO  JIOCJIJKEHHS  JTiM(aTUIHOTO BY3J1a
(excrusiiina 6iorcist) HeoOXigHi, KOJW IMIMiTHA
mimpanenonaris  mepebirae  miaroctpo  abo
XPOHIYHO, CYIMPOBO/KYETBCS TAaKUMU O3HAKAMU,
K PO3MIp BY3JiB TMOHAJ 2 CM, BiJICYTHICTb
MOJIIIIIEHHST CTaHy Ta 3MeHIIEeHHS B PO3Mipax
micsist 4—6 TYOKHIB 1epebiry 3aXBOPIOBaHHSI, TPH-
Bajia rapsiyka BIPOAOBK Oiibine 1 THKHS, 3MiHU
B 3arajJlbHOMYy aHaxi3i KpoBi, abo KO 1u-
THHA He pearye Ha MIePBUHHO MPU3HAYEHe JiKyBaH-
na [21,26].

OcTanHiMI pOKaM¥ Tlapa3uTapHi 3aXBOPIOBaH-
H TIOBEPHYJINCS B MEIMYHY MTPAKTHUKY, 110 BUKJIU-
Ka€ 3aHEIIOKOEHHS B MUTAHHI JIIaTHOCTUKM 1 JIiKY-
BanHsg [9].

bispuricty mali€HTiB MaioTb KJIHIYHI O3Ha-
KM [IPUXOBAHOTO TOKCOKApO3y, y TOMY 4uci Oisib
y JKUBOTI, MMiAHY JiMdazeHonariio abo BTpaty
arreruty [20].

JInxomaHKa € HETUTIOBOIO 03HAKOIO TOKCOKAPO-
3y 1 yacrillie CroCTepiraeTbCs B JIiTel MOJOIIOTO
Biky [20]. JTabopaTopHi JOCTi/PKEHHST BUSIBJISIOTH
eozunodimio Ta miasuienns IgE y 68% miteii [9].
Y 45% niteii pesysbratu HhizuKaIbHOTO 0OCTEKEH-
Hs He € BUpakeHUMH. ToMy [iarHOCTMKa TOKCO-
Kapo3y € CKJIaIHOI0 Ta MOTPeOy€e BUCOKOTO PiBHS
migo3pn [9].

Tokcokapos — onHe 3 TPy Mapa3uTapHUX 3a-
XBOPIOBaHb, K€ CIIPUYNHAETHCS JINYNHKAMU JIBOX
BuiB ackapun Toxocara, Toxocara canis Bij cobak
i pimme — Toxocara cati Bix xotiB [7,18]. Tokco-
Kapo3 3yCTPiva€eThcsd B WATH GopMax: cUCTEMHA
(visceral larvae migrans syndrome — VLM),
ouna (ocular larvae migrans syndrome — OLM),
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HeBposioriuHa  (neurological — larvae  migrans
syndrome — NLM), mpuxoBaHa i 0Oe3CHMIITOM-
Ha [7,20,32]. JlocaijpkeHHS TOKa3aiu, M0 Hak-
YacTilIMMK  CUMIITOMaMHW € JiiMdazeHomnaris,
rermatoMerasis i apTpUT, Xoua IXHS 4YacToTa He
3Hauna [7,20,32]. JlimdaneHomnatia 3ycTpidyaeThb-
csa B koskHoro 10—12-to xBoporo. barato aBropis
3ayBaKyIOTh, 10 KJIHIYHI 03HAKU ab0 CUMIITOMH,
MO BKa3ylTh Ha 1H(QIKYBaHHSI TOKCOKAapaMU,
y PI3HUX JAUTSUNX TOMYJAIIIX He € creru@iayHm-
mu. KiiHiuHUI crekTp TOKcokaposy BimoOpazkae
pi3HI TPOSBU 3aJEKHO BiJl TOTO, AKi BHYTPIIIHI
opranu ypaxeni. Ilonepenniii niarHo3 TOKCO-
Kapo3y MO)KHa BCTAHOBUTH, SKIIO B TaIli€HTa
€ aHaMHe3 KOHTaKTy 3 TBapMHaMH, Tapsiyka, acT-
MaTWUYHI Hamajau, KallleJb i3 YyTHUMHU Ha BiJ-
crani xpunamu, 30ijblIeHa IeYiHKa Ta e03MHO-
Gbiis, migBuIeHHs raMMa-Tao0y IiHy, 30iabIneHi
JiMpaTUdHI  BY3JIM, JIETKI  TITYHKOBO-KHUITKOBI
posnazu, 6inb y skusori [1]. Tokcokapos € ogHi€0
3 npuumH eo3uHodimii B mnepudepudHiii KpoBi
i BUKJIWKAE eo3nHO(MIIbHY iHMIIBTPAIliio BHY-
TpimmHiXx opraniB. Eosunodisis BUMIPIOETbCS
B mepudepii KpoBi 1 MpomopIliiiHa TKaHWUHHIN
eo3nHOMIi, e € MicleBa peakiliss Ha JUYUH-
Ky TOKCOKap ab0 aHTHUTeHH, M0 30epiraroThes
B TKaHWHI MMicJis Mirpartii sinanaok [12,17].

Eosunodinis € xoporuM MapkepoM iHdeKIil
B MaJIeHbKUX JliTeil, 9ki MaloTh Oijblle CUMIITO-
MATUYHWIT Tepebir 3axXBOPIOBaHHS. Y CTapIInX
JiTell GIJIBIT XapaKTEPHUM € «IIPUXOBAHUI» TOK-
COKapo3 i3 He3HAUHUM ITi/IBULIIEHHSIM €03MHOMIIiB
[12,23]. Haiibisbin MoOKa3oBUM JJIsI J1iarHOCTH-
KU IJIUCTSHOI iHBasii € niaBumienus IgE [12,23].
[Tpuxosana dopma mos’si3ana 3 HecrenupiTHUMI
CUMIITOMAaM¥, BUKJTUKAHUMU CTUMYJISAIE0 aHTH-
reHaMu Tapa3uTa iIMyHHOI CUCTeMU JIIOIUHU: JIiM-
dazeHornarisi, AepMaTOJIOTiUHI MTPOSIBY, apTPaJITist
Ta actMa. 3ycTpidaerbcsi Oe3cummToMHa (opma
[IPU BUIIAQJIKOBOMY BUSBJIEHHI €03UHOMDIIT Ta aH-
TUTLI JI0 TOKCOKAp y XBOPOTO 0€3 TUIIOBUX CHM-
nToMiB [25].

Owninka BiANOBIJI Ha JIKyBaHHA TOKCOKapHOI
iH(ekmii ckiragHa i He MoKke OasyBaTHCsT JIMIIIE
Ha KJIHIYHUX O3HAKaX, OCKIJIbKHU Ili O3HAKU € He-
cuerudiuanmu. Kpim Toro, Jikapi He TOBUHHI
MTOKJIQ/IATUCST BUKJIIOYHO Ha CEPOJIOTiI0, OCKiJIb-
KU TUTPUA AQHTUTIJ MOXKYTh 3QJIMIIATUCS BUCOKU-
MU TIPOTSITOM KIJIBKOX MICSIlIB, HE3BA)KAlOUM Ha
gikyBanHs [29,31].

OTrxe, sHMKeHHsT 3arajabHoro pistas IgE a6o
KIJTBKOCT1 €03MHOMDI/IIB Pa30M i3 BHUKHEHHSIM CUM-
IITOMiB BUKOPHUCTOBYETDHCS SIK MapKep BiIIOBi/Ii Ha
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gikysanss [11]. Kuiniuni TposBU TOKCOKApO3y He
€ cnerugivaumu [3,24].

JIuxomaHKa € TOIUPEHOI0 CKaproioo B iTer.
Y nedkux KIIHIYHUX CUTYallisIX NPUYUHY JIU-
XOMaHKN BU3Ha4WTH Heserko. Jluxomanka 6e3
mkepera (FWS) wmoxke morpebyBaTu TO1aIh-
01 iarTHOCTUKU. PifKo rapsiuka € TpUBAJIIIOIO,
OTpeOyE PeTebHINIOro 00CTEKEHHST i HAJIEKUTD
JI0 KaTeropii rapAyku HEBiZIOMOTO TOXO/KEHHS
(FUO). FWS mosxke niporpecyBatu 0 FUO, sakio
MpUYMHA He BUSBJIEHA Micasd | THKHS TUXOMaHKT
[2]. Pospisustors iHbeKIiliHI, ayTOiMyHHI, 3J10-
gKkicHi myxyauau Ta innn npuanau FUO.

Jlikapi TOBMHHI BM3HAYWTH, 4 OYB KOHTAKT
i3 OyIb-IKUMU JOMAIIHIMU ab0 JUKUMU TBapUHa-
MU (HAIIPUKJIAL, yA0Ma, y 1IKOJI, Jici, JUTIYOMY
MaiilaHuuKy, OyANHKY Apyra abo poanya) JJs Bu-
ABJICHHS Faps4YKU 300HO3HOT'O ITOXO/IKEHHH [24].

Kisbka 3anmuranb  JIOMIOMOXKYTb  IIPOBECTH
nuepentiiiny giarnoctuky: 1) Axa TpuBamicts
mimdanenonatii? 2) Yu po3mip BysJiB 3MiHIOBaB-
csa? 3) Un € cuMnToMu, y TOMY YHCTI IMXOMaHKA,
BTpaTa Bard, HiYHEe TIOTOBUIJICHHS, BTOMA?
4) Yu mpoBo/MIIOCh JTIKyBaHHA? AKINO Tak, TO SKi
aHTUGIOTHKM, TOI0? 5) Y1 OyB MaIlieHT Y Helllo[aB-
HBOMY KOHTAKTi 3 TBApUHAMU (HAIIPUKJIA[], KOTaMH1
i cobakamm)? [5,30].

SIKIo miarHo3 cyMHIBHUI abo Jiikap Mizo3proe
MOXKJIMBE 3JI04KiCHE HOBOYTBOPEHHS 4YH iH(]eK-
IiTHO-3aMMa/IbHUI  TIPOIIEC, TO MOKHA IIPOBECTH
yabrpa3BykoBe pociipkenad  [30]. Toxkcoxapos
€ OJIHI€I0 3 HAUTIOTWPEHINNX 300HO3HUX TeJIbMIiH-
TO3HUX iH(EKIH y cBiTi. BusBnenns sax nepude-
pUYHOI €03WHOMDITI, TaK i MO3UTUBHOTO PE3YJIb-
TaTy CEPOJIOTIYHOTO TECTY, € 03HAKOI0 aKTUBHOTO
TOKCOKapo3y [22].

3a HAYKOBUMHU JIJaHUMU, e€O03WHO(piIig Tepu-
(hepuunoi kpoBi, xo4a i He € crenu@igYHOIO JJIsd
indexrii Toxocara, aje TOCTIHHO aCOIIOETHCS
3 Visceral laroa migrans (VLM) [22]. Bigomo
1407 BuziB 30yAHUKIB 3aXBOPIOBaHb JIOAMHU
(3a BUHATKOM eKTomnapasuTi); Oisbimicts (816)
€ 300HO3HUMHU, acolifiopanuMu 3 132 BugaMu TBa-
put. I3 Hux 73% (130 0ci6) cTaHOBJIATH 300HO3M.
e pobuTh 300HO3HI iH(EKIIIi BasKIMBOIO TigKaTe-
ropi€ro B KoxHiN kaacudikarii [6,10,14].

BucuoBku

[IpakTuHO KOXHUM JiiKap y CBOIM TpaK-
TUAI 3yCTPIUAEThCA 3 JECATKAMW TAIliE€HTIB
i3 Jimpanenonatielo Ta JMXOMAHKOIO HEyTOY-
HeHOTO TeHe3dy. llemiaTpu TMOBWHHI MaTU Ha-
CTOPOKEHICTh JI0 TOKCOKApo3y 1 TiJBUNIYBaTU
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piBeHb 3HaHDb MO0 MPOMITAKTUKN Ta JTiKyBaHHS
TJTUCTSTHUX 1HBA31H.

[Ipu nimdazeronaTisax cii 3aCTOCOBYBATH Ta-

KU [IarHOCTUYHUN aJITOPUTM:

— pereibHUIT aHaMmHe3 1 (isukasbHe obCTe-

JKEHHS;

— Bi3yaJi3alliiiHi TOCiPKeHHS: YIBTPa3BYKOBE

JIOCJIJIKEHHST,  KOMITIOTEPHY  TOMOTIpa-
(ito, mosuTpoHHO-eMiciliHy TOMOrpadito —
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MNepebGir COVID-19
B iIMYHOCKOMMNPOMEHTOBaAHUX NaLEHTIB
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MeTa — npoaHanizysartv BapiaHtv nepebiry COVID-19 B iMyHOCKOMMPOMEHTOBAHWX NAUIEHTIB i3 METOIO IHPOPMYBAHHSA MEANYHOI CNITBHOTH
Ta akLEHTYBaHHA yBar Ha L npobnemi.

HaBeneHo ABa kniHivHi BUNapgku pisHoro nepebiry COVID-19 y nauieHTiB i3 nepBrHHUMY iMyHoaediuyTamu, aK 1erkoro, 6€3cMMITOMHOrO,
TaK i TAXKOro, 3 NeTabH1IM HACAIAKOM. Y NepLIOMy BUNaaKy B AUTUHM i3 CUHAPOMOM HiliMereH, Heasaxatouu Ha Nimponerio, nepebir SARS-
CoV-2 — byB 6€3CHMNTOMHUM, LLIO MOXe OyTI NOB’'A3aH0 3 PErYAAPHUM BBEAEHHAM iIMyHOrNOOYAIHY i3 3aMiCHOI0 METOIO.

OcobnuBICTb APYroro B1Mnaaky nonarana 8 noBTopHomy enizoai COVID-19 B iMyHOCKOMNPOMEHTOBaHOI AnTuHK 3 APECED. lMepwuii enison,
COVID-19y BepecHi 2020 poky maB nerkuii nepebir, npoTe Npr3eiB A0 MaHidbecTauji CMmnToMis iMyHoaediumTy. HaaBHi CUMNTOMU (DETUHO-
naria, renaruT), OKPiM MOMIPHOMO KaHaMA03Y CAM30BMX, HE BXOASATb A0 Tpiaam KnacudHnx ciumntomis APECED, xo4a nopaz, i3 peakLjeto Ha Xnsy
BaKLIMHY Aanv 3MOry 3anigospuTii iMyHoaeiuuT. IMyHocynpecuBHa Tepanis cnpuana crabinisauii 3 6oky renatuTy, NpoTe o4Ha CUMAToMaTuka
Oyna 6e3 nosutvsHol AnHamiku. dpyruii enison COVID-19 sigmidasca B civHi 2022 poky. MNepebiras i3 TpyBanoio rapsykoio NpoTaroM 2 TUXHIB,
Aka 6yna pesncTeHTHOIO 10 NikyBaHHH, 3 MPOrPECYoHOI0 LMTONEHIEID, MNoNpoTeiHeMIEID, rinoansOyMiHEMIEIO, O3HaKaMK akTVBHOMO renatu-
Ty, rinepdepuUTMHEMIEIO, NIABULIEHUM PIBHEM TPUMILEPWUAIB; KOArynonarielo 3 HU3bKUM piBHEM (iGpUHOreHy. Y noaanbliomy NpueaHanmncs
0O3Hakn NMHEBMOHIi, NATBEPAXEHOI PEHTreHOoNorMYHo. LLe oaHielo 0co6amBICTIO LbOro BMNaaky Oyna HasBHICTb MIKCT-iHpekuii — COVID-19
i EnwrenH—bapp BipycHOT iHpekwji. MpryinHOIo CMepPTi Y LibOMY BMNaaky Byna He Tinbku NHEBMOHIA, 06ymosneHa COVID-19, ane 1 nporpecy-
04N CUHAPOM akTrBaLli Makpodaris.

BucHoeku. O1xe, nepebir COVID-19 y naujieHTis i3 BDOAXKERVIMI NOMUIKaAMI IMYHITETY MOXe OyTH K 6€3CUMNTOMHIM, NErkrM, Tak i CMep-
TeNbHO HEOE3MEYHUM, LLIO 3aNEX1Tb K Bif, BUOY IMYHHUX NOPYLLIEHb, OTP1MYBaHOI Tepanii, Tak i Bia, cynyTHix cTaHiB. SARS-CoV-2 B iMyHOCKOM-
NMPOMEHTOBaHMX OCI6 NOTPebye NUNLHOI yBarv s B4aCHOI AiarHOCTUKN XUTTEBO3ArpO3MBIX CTaHIB.

JlocniaxXeHHst BUKOHaHO BiANOBIAHO A0 NPUHLIMNIB [eNbCIHCHKOI Aeknapadji. Ha npoBeaeHHs A0CIAXEHb OTPUMaHO iIHGOPMOBaHy 3roay 6arsb-
KiB OiTen.

ABTOPM 3a8BNSHOTb NPO BIACYTHICTb KOHMNIKTY iHTEPECIB.

Kniouogi cnoea: COVID-19, BpoaxXeHi NOMUIKN IMYHITETY, AiTW.

Course of COVID-19 inimmunocompromised patients

T.V. Hariyan1, T.V. Tomashivska2, O.M. DyvonyakZ2, G.A. Pavlyshyn', O.R. Boyarchuk?
1. Horbachevsky Ternopil National Medical University, Ukraine

2Ternopil City Children’s Hospital, Ukraine

Purpose — to analyze the currently described variants of the course of COVID-19 in immunocompromised patients in order to inform
the medical community and focus on this problem.

Two clinical cases of different course of COVID-19 in patients with primary immunodeficiencies, both mild, asymptomatic and severe, with a
fatal outcome, are presented. In the first case, in a child with Nijmegen breakage syndrome, despite lymphopenia, the course of SARS-CoV-2
was asymptomatic, which may be due to the regular administration of immunoglobulin for replacement purposes.

The peculiarity of the second case was a repeated episode of COVID-19 in an immunocompromised child with APECED. The first episode
of COVID-19 in September 2020 had a mild course, but led to the manifestation of immunodeficiency symptoms. The present symptoms
(retinopathy, hepatitis), except for mild mucosal candidiasis, are not part of the triad of classic APECED symptoms, although along with the
reaction to the live vaccine, they made it possible to suspect immunodeficiency. Immunosuppressive therapy contributed to stabilization of
hepatitis, but ocular symptoms were without positive dynamics. The second episode of COVID-19 was observed in January 2022. It proceeded
with prolonged fever for 2 weeks, which was resistant to treatment, with progressive cytopenia, hypoproteinemia, hypoalbuminemia, signs of
active hepatitis, hyperferritinemia, elevated triglycerides; coagulopathy with low fibrinogen levels. Subsequently, signs of pneumonia were add-
ed, confirmed by radiology. Another feature of this case was the presence of a mixed infection — COVID-19 and Epstein—Barr virus infection.
The cause of death in this case was not only COVID-19 pneumonia, but also progressive macrophage activation syndrome.

Conclusions. Thus, the sequence of COVID-19 in patients with inborn errors of immunity can be either asymptomatic and mild or fatal, de-
pending on the type of immune disorders, the therapy received, and concomitant conditions. SARS-CoV-2 in immunocompromised individuals
requires close attention for timely diagnosis of life-threatening conditions.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained
for conducting the studies.

No conflict of interests was declared by the authors.
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aagemisi COVID-19 oxommma pisni

BIKOBI KaTeropii JIOJCbKOI Oyl

[1,2] Ta BriMHYJIA HA CTaH IMYHOCKOM-
npomMeHToBaHux aitent [3,4,6,10]. Ockinbku 3HaU-
Ha KiJIbKICTh JII0JIeH Y BCbOMY CBIiTi KMBE 3 BPOJIKe-
HOIO abo HabyTolo iMmyHocympecieio [6,12,1517],
nepebir COVID-19 y ti€i kateropii ocib motpedye
MOCTIMHOTO BUBYEHHS Ta OHOBJIEHHS IIAXOIIB 10
JIIKYBaJIBHOI Ta TTPOMIIAaKTUIHOT TAKTUKU.

Bpokeni nomuiiku imysitety (BIIT) € pe3yib-
taroM monas 430 inenTudikoBaHUX TeHEeTHUYHUX
nedekTiB, 1Mo BIVIMBAIOTH MiHIMYM Ha OJUH KOM-
HOHEHT BPOJIKEHOTO ab0 afanTUBHOTO iMYHITETY,
BUKJIUKAIOUN CIIPUNUHSATIUBICTD 0 CHEIUMITHUX
MaToreHiB, aBTOIMYHHI TIOPYIIIeHHd, aJjepriuyfi
MPOSIBY Ta CXUJIbHICTH /10 MaJsirHizarii [5,9,17,19].
VY mnanienris i3 BIII nepebir COVID-19 mosxe
BapiloBaTH BiJ OE3CUMIITOMHOIO /0 JeTaJbHUX
Haciakis [2,8,17]. ¥ pasi kombiHOBaHOTO iMyHO-
nedinuTy TSKKICTh 3aXBOPIOBaHHS Oy/Ie TIOCHITIO-
BaTHCs 4yepe3 MOPYIIeHHS KJIITUHHOTO IMYHITETYy
Ta BIpyCHOTO KOHTpPOJIO. J{oCi/iZKeHHs T0OBOJSITD,
10 TAI[iEHTHU 3 IMYHOCYIIPECIEI0 CTAHOBJIATD I'PYy-
My PU3UKY TPUBAIOTO iH(MIKYBAHHS TSKKUM TO-
CTPUM PeCIipaTOPHUM CHHIPOMOM KOPOHaBipycCy
2 (SARS-CoV-2) [12].

PerpocniektuBHI  AOCHIIPKEHHS KOTOPTU  TIa-
IIEHTIB, gKi oTpuMyBasn crerudiune antu-CD20
JIKyBaHHS, TOKa3yloTh, 10 BOHU MaJuW TipIi
KJIIHIYHI pe3yJbraTd, y TOMY YMCJI CMEpPTHICTD,
Ha I0AATOK /10 JOBIIOI TPUBAJIOCTI iH(EKIIil Ta BH-
Mol 4acToTu peruauBiB. [yMopaabHUil IMyHITET,
iMOBIpHO, BijlirpaBaB 3HAUHY POJIb Y BiJIMOBII TO-
cnogapsi Ha SARS-CoV Ha ocHOBI Kopessltii Mix
CTaTyCOM TIPUPOTHUX AHTUTLN Ta 3HWKEHUM PH-
3UKOM TIOBTOPHOTO 3apa’Ke€HHS i TepareBTUIHUM
e(eKTOM MOHOKJIOHAJIbHUX AHTUTIJI y CIIPUSH-
Hi BUBEJEHHIO Bipycy Ha paHHI cTafil iHdeKirii.
151 po6OTa Y3rOAKYETHCS 3 IHITMMMU JOCJIIIKEHHS -
MU, SIKi IOBIZIOMUJIN TTPO TiJIBUIEHUN PUBUK TSIK-
kol indexii COVID-19 cepen ocib i3 gucpery.is-
1[i€10 TyMOpaJIbHOl iMyHHOI Bifnosizi [12].

[Ipore € noBigoMIeHHs, SIKi PI3HATHCS 32 CBOEIO
ITO3UIIEIO0 1 TTOKA3YIOTh, 1110 HEMOBJIATA Ta MALIEHTH
3 oc/jabJIeHUM IMYHITETOM He MalOTh IIiJIBUIIEHO-
TO PUBUKY TsKKOTO 3axBopioBanud [8,17]. Takox
€ poboTH, K TTOKA3yI0Th, IO AiTH 3 OCJabIeHIM
iMyHiTeTOM XBopitoTh Ha TpuBami COVID-19
HevacTo, ieperocatb COVID-19 manpouyn serko,
i yeknagaennd micast COVID-19  posBuBaoTbes
HabaraTo piziie, aje IOIINPEHICTh 3HAYHO HUK-
4ya, HiK Y TPyl IMyHOKOMIIETEHTHUX TAIli€HTIB.
Ha nymKky aBTOpiB, NOTEHIIHHUMU HPUYUHAMM
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BiZICYTHOCTI yCKJIa/IHEHb MOKe OyTH CTaH 3HYIKe-
HOTO IMYHITETY, 1[0 3aXUIIa€ BiJl Helipo3anajeHHs
[15].

Ha ocHOBi icHYIOUMX Cy4YaCHUX HAyKOBUX [la-
HUX, a TAKOXK 3BAKAIOUM HA Te, 10 1maTodi3ionoriv-
Hi MexanisMu SARS-CoV-2 y niteit He 10cTaTHBO
BUBYEHi, HEMOKJIMBO MOBHICTIO TOSCHUTH HUXKUY
HOIIUPEHICTh 1 JIETIIHIT T1Iepebir IbOro yCKJIa{HeHHS
cepen fiTell 3 ocmabeHNM IMyHITETOM, OTIKe, TIPO-
6/1eMa I0Tpedy€E HoAAIbIINX JocaiKens [15,17].

Mema nocrijzkeHHsT — TPOAHAII3yBaTH BapiaH-
i 1epebiry COVID-19 B iMyHOCKOMITPOMEHTO-
BaHUX TMAIliE€HTIB /Jid 1H(MOPMYyBaHHA MeIUYHOI
CIIIJTBHOTU Ta aKIEHTYBaHHS yBaru Ha Il Mpo-
Gemi.

Kiniuni BUIaaKu

Haseneno nBa kiiniuHi Bumaaku mnepebiry
COVID-19 y mamientiB i3 BIII. ¥ mepmomy Bu-
naky mepedir SARS-CoV-2 maB cripusiTInBUi 11e-
pebir, He3Ba)kaloYM Ha HasBHICTH KOMOIHOBAHOTO
iMyHOIeiTuTy 3 JiM(MOIIEHIEI0 Ta TITIOTaMMario-
OysiHeMi€o. Y IpyromMy BHIAJIKY CIIOCTEPIiraBCcst
pettuue COVID-19 y 3-piunoro xjomunka 3 BITI
3 meeKTOM IMYHHOI peTyJIsilii, y SKOr0 PO3BUHY-
Jlacs PeTUHOTIATIS 3 MaKyJISIPHOIO aTpodiero Ta ay-
TOIMYHHUM TEMATUTOM ITiCJIS IEPIIOTO eMi30/y iH-
dexktii SARS-CoV-2. [loeanannsg Enmrreiin—bapp
BipycHoi iHdexkIii 3 HoBuM emizonom COVID-19
MPU3BEJIO /10 PO3BUTKY TSKKOTO Tilep3anajeHHs
3 O3HAKaMU CUH/IPOMY aKTHUBaIlii Makpodaris, 1110
3YMOBUJIO JIETAJIBHUI HACIIIJIOK.

HocuigkenHss BUKOHAHO BiAIIOBIAHO 10 IIPHUH-
numniB lenbcinebkoi geksapanii. Ha nposenenss
JOCJI/KEHb OTPUMaHO iH(MOPMOBaHY 3roy OaTh-
KiB fiTeil.

Kminiyauii Bunanox 1

XJIOIMYUK, BIKOM 3 POKH, CIIOCTEPIra€TbCs
3 npuBoAy KOMOiHOBaHOrO imyHomedinuty i3
cuHapoMasbHuMu pucamu (cunzapom Hilimeren).
Bartbku 3BepHyMCh y 3B’A3KY 3 KOHTAKTYBaHHSM
nutrau 3 xBopumu Ha COVID-19, 3 mpuBoy 4oro
XJIOTTIMKA TOCTII TA/TI30BaHO /10 iH(EKITIHHO-/[iarHo-
CTUYHOTO BiJliIeHHs 00JIaCHOI AUTSAYOI JIKApHi.
3 aHaMHe3y BiZIOMO, 110 B MaMu Ta 0abyci Bu-
apieno nposgsu COVID-19, gaxkuit miarBepike-
HO METO/JIOM TI0JIIMEPa3HOol JIAHI[IOTOBOI peakilii
(IIVIP). 3 anamHe3y *XUTTS BiZIOMO, IO XJTOMYUK
HapOJ/KeHUN 3 gaBuinamu Mikpotiedamii (OKpysK-
HicTh TONBKU — 27 cm). leHeTnyHuii aHamHe3
00TsIKEHUIT: [igych 1m0 GaThbKIBCHKIN JIiHIT TOMED
Bi/I XpOHIUHOTO 3aXBOPIOBAHHS JIETEHD Y MOJIOJIOMY

99



Yntamte Hac Ha caunTi: http://medexpert.com.ua

KAIHIYHUMIM BUTTAAOK

BIiIli; TIpajli[yCh IO MAaTePUHCHKIN JTiHII TOMep Bif
paky nuryHka. Hagasri ausmopdii: mikporiedadis,
Taxonoione o0MYYs, 3MEHIIEHHST MO3KOBOI
YacTUHM depella, BUCTyIaloya cepeiHsl yacTUHA
06sinuyst, 36iJblIeH] BYIIHI PAKOBUHU, IHUPOKUI
HiC, HABHICTD IIJISTHKU TimornirmenTarrii. lenetuy-
HY JIIarHOCTUKY MTPOBEIEHO B TPY MiCAIIi: y TIPOGaH-
nia BUsiBJIeHo myTaitiio 657del5 y romosurornomy
crani (renorun 657del5/657del5), mo pano 3mo-
ry BepudikyBaTu aiarHo3 cunjpomy Hilimeres.
batbkn € reTepo3sUroTHUMU HOCIIMM  MyTa-
wii 657del5. IIporsromM mepioro poky KUTTS
BijiMivasiacs 3aTprMKa (hi3MUHOTO, TICUXOMOTOP-
HOTO T2 MOBJIEGHHEBOTO PO3BUTKY. B aHami3i KpoBi
nepiognuno — anemig (98—108 /i), selikoneHis
(2,25x109/1), momipna Jimdornenist (2,0x109/1).
ImyHizario BigTepMiHOBaHO 3a OGaxkaHHSIM OaTb-
KiB, posmnouaty 3 18 MicsIliB, TpoTe HA MOMEHT
rocrmitamizamii  XJIOMYUK MaB  yci  000B’sI3KOBI
MIEeTJIEHHs, Y TOMY YHCJi MPOTH ITHEBMOKOKO-
Boi iHdexiii (okpim skuBoi BakimuHu KIIK).
3 11-micga9HOrO BiKYy IUTUHA OTPUMYE 3aMiCHY Te-
pamiio BHYTPIIIHbOBEHHUMK IMYHOIJIOOYIiHAMMU
(BBIT). 3a yac crioctepeskeHHs BiJiMiYeHO J[Ba eTli-
30/I1 PeCIipaTOPHUX BiPYCHUX iH(MEKITi 3 JTeTKUM
niepebirom, siki mpoiinm 6e3 yeKIaHeHb.

Ha momenT rocmitamnisarii maca tista — 14 Kr,
spict — 98 cM. Buaumi camsoBi  000J0HKH
Ta IKipHi MokpuBM yucTi. Temieparypa Tija —
36,6°C. Karapasbhi asuina BijgcyTHi. [IJIP-tect 1o
SARS-CoV-19 — mnosutuBamiti. Ha MomeHnT ro-
criTasizallii mapamMeTpu 3arajJibHOTO aHai3y KPOBi
Taki: piBeHb remorsiobiny — 101 r/71, nefikorneHis
(2,06x109/1), momipna maimcornenia (2,1x109/ix),
tpombonuT (278x109/11), 4% manuIKOsIEPHUX
HeNUTpodiiB, NMBUIAKICTD OCIAHHS €pPUTPOINTIB
(ITOE) — 2 mm/rox. Y OGioximiunoMy aHasi3i
KPOBI — BHUCOKI ITOKa3HWKHU alaHiHaMiHoTpaHcde-
pasu (AJIT), acnaprataminorpancdepasu (ACT).
C-peaktuBuuii nporein (CPII) He mnepesuirye
disiomoriuaux mokasuukiB (0,67 mg/l). 3nauen-
ug D-pumepa 0,24 ngFEU/ml. Ilokasuuku
KoaryjiorpamMu: npoTpombiHoBuii yac — 14,8 c,
nporieHT porpombiny 3a Keikom — 70,9 ¢, Tpom-
oinoBuit yvac — 10,2 ¢, akTUBOBAHUII YACTKOBUIA
TpomOoILTacTuHOBUN yac — 27,2 ¢, hibpuHoreH —
3,21/51, MixkHAPO/IHE HOPMAJTi30BaHe Bi/THOTIIEHHS —
1,35 c. /lutuni BBesieHO BHYTPINTHbOBEHHUI iMYy-
HoroOymiH y no3i 400 Mr/kr. Y moganbiiomy,
He3Bakaioun Ha nosutusHuil IIJIP-tect, sxoxnnx
kaiHiyHuX posgaBiB COVID-19 y xsomuuka He BU-
asyieHo. Moo, BuacHe BBeneHHs BBIT' y nep-
1ri 100U 3aXBOPIOBAHHS A0 3MOTY TIOTIEPEIUTH

100

kainiyHi 1posiBu SARS-CoV-2 B iMyHOCKOMIIPO-
MEHTOBAHOTO TIAIlI€HTA.

Kainiunuii Bunazox 2

XJIOTTIHK, BIKOM 3 POKH 8 MicsIIiB, TOCTIiTai30-
BaHUii /10 mikapHi B ciuni 2022 poxy 3i ckapramu
Ha rapsiuky 39°C, HesKUTh, KallleJib, 3HUKEeHUT arre-
TUT, IPATiBJUBICTb.

3 aHaMHe3y BiIOMO, 10 XJIOMMYKMK XBOPIB 5 /1i0
IO TocIiTaxizarlii, KoJu 3'SIBUJINCS BHIe3a3Ha-
yeHi ckapri. OTpUMYyBaB JIiKyBaHHs aMOYJIaTOPHO
3 TPUBO/LY BipyCHOI iH(EKIIii, a TAKOK CUMITTOMA-
THYHE JiKyBaHHsS Ta antubiotukorepamiio. Cran
He TOJIIITYBaBCst, 3 MPUBOLY YOTO AUTHHA OyJa
rocuirtasizoBaHa.

3 aHaMHe3y JKUTTS BiJIOMO, 1110 XJIOUUK BiJ|
Hecrnopizaeroro o0y, I BaritHocti, T mosoris.
Maca tina npu Hapokenni — 3080 r. [lennenms
MPOBEIEHO BiAMOBiAHO 110 Biky. Ha 11-106y micis
[IEPINOTO IIEIJIEHHS BijJi KOPY, apOTUTY, KPACHY-
xu (KIIK) y xsiormauka BUSIBJIEHO CUMIITOMU KOPY
(rapsiuka, BHUCHWIIKA), 3 TPUBOAY YOTO HOTO TO-
CIiTaJIi30BaHO.

Ha mouatky Bepecust 2020 poky micsst KOHTaK-
Ty 3 XBOPUMH YJI€HAMH POJUHU XJIOTTUUK TIePEHiC
COVID-19. Ilepebir 3axBopioBaHHs OyB JIETKIM,
CYTIPOBO/IKYBABCs  KalllJleM IIPOTSATOM  KiJIBKOX
ni6. TIpore 3a kimbka mi6 micas COVID-19 mama
BiIMiTWJIA IIBHUJIKE IIpOTpecytoue IOripIIeHHs
30py B JIMTUHMU, QK /IO MIOBHOI CINOTH. XJIOIMYNKA
00CTeKEHO 3 I[HOTO TPUBOJY B KUIBKOX KJiHIKAX,
MIPOBEZIEHO  MAarHiTHO-PE30HAHCHY ToMoTrpadiio
TOJIOBHOTO MO3KY. /[[iarHOCTOBaHO PETUHOIATIIO,
BTOPDUHHY  MaKyJOAUCTPo(dilo  He3 sIcOBAHOTO
reresy. Ha MoMeHT rocmitamizaitii B JucTOMIaIl
2020 poky 11 YyTOYHEHHsSI J/iarHO3y BUSIBJIECHO
rOCTpUi JIiBOOIYHUI CepeiHiil OTUT, KaHIWUI03
CJIU30BUX POTOBOI IMOPOXKHUHU Ta II/IBUIIEHHSI
piBas Tpancaminas: ACT — no 228,6 on/a, AJIT —
no 566,5 oxn/n ta makrataeriaporenasu (JI/AT) —
no 376,6 ox/n (HOpMasbHI 3HAYEHHS 3a3HAYEHO
B tabsii). [Tokazauku 6iymipy6iny, nysKHOI (oc-
(batasm, ampOyMiHy, ramMMariaytamigTpaHchepasn
(TTT) 6ysnn B Mexkax HOpMHU. BusHaueHo Jieiiko-
muto3 — 15,7x109/1. TpomboruTH, MOKa3HUKN
Koarysiorpamu OyJi B Meskax Hopmu. [IpoBenero
00CTeKeHHS J1JIsl BUKJIIOYEHHS BIDYCHUX IelaTUTIB
B, C, mutomerasnosipycnoi indexkiii, Enmreiin—
Bapp BipycHoi iH(exIii, TokcommazMosy, Kpac-
nyxu, BIJI-indexnii. Auturiza IgM i/a6o 1gG no
BKazaHux 30y[HUKIB OyJU HEraTHBHUMHU, OKPIM
AHTUTIJ 10 KpacHyXu (BUCOKU TTp anTuTia 1gG
JI0 KpacHyXH), 10 MOTJIO BKa3yBaTH SK Ha Iepe-
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HeceHy KpacHyXy, Tak i Ha HasBHICTb I1OCTBAKIIM-
HAJIbHUX aHTHUTIJI.

Bpaxosytoun possutok kopy micas KITK-Bak-
IIMHAINT Ta HasgBHI O3HAKW ypaKeHHS MediHKN
i1 TIOMIpHI MPOSIBU KaHAUI03Y, 3aliJI03PEHO BPO-
JUKeHy ratoJiorito, y Tomy uncyi BITL. 3a pesysib-
TaTaMu iIMyHOJIOTIYHOTO OOCTEKEHHST He BUSIBJIEHO
CYTTEBUX BiIXUJIEHb, OKPIM HE3HAYHO Tij[BUIIE-
noro piBusa IgG no 19,9 r/a. Ilpu cexBenyBanHi
ekzoMmy (WES) BusBneno myrariio B AIRE-reni,
ITi/ITBEP/UKEHY 1 ITPU CeKBEHYBaHHI TeHa, 10 BKa3y-
BaJI0 HA HASIBHICTh aBTOIMYHHOI IOJIi€H/IOKPUHO-
natii 3 KaHAMI030M Ta €K/10/lepMaIbHOIO JUCTPO-
diero (APECED). Cepen mapkepiB aBTOIMYHHOTO
reraTuTy MO3UTUBHUM OyB JIUIIE [UTO30JbHUIA
anturen nedinku (LC-1, anturen IgG).

3a pesyjabraTaMu IMOAJIBIIOTO OOCTEKEHHS
JIIarHOCTOBAHO aBTOIMYHHUI Tenatut, opoda-
PUHTeAJbHUI KaHaua03. XJIONUMKY IpU3Haye-
HO a3aTiompuH, TJIOKOKOPTUKOIAN TIEPOPATHHO
3 TOCTYIIOBUM 3HIKEHHSM JI03W 1 TOJAJBIIOI0
BiZIMIHOIO, TPOTUIPUOKOBY Tepaliio, Mpenapa-
TH Kajbilito, Bitamia D. Ha Tui JikyBaHHS piBeHb
TpaHcaMiHa3 HOpMaJsidyBaBcs. [JIIOKOKOPTUKOIAN
BiZIMiHEHO, ajie MPOJOBKEHO 3aCTOCYBaHHA a3aTio-
MIPUHY.

Ha moMeHT rocmiTasisaiiii 10 crarionapy B ciu-
Hi 2022 poky cran quTUHU TSKKUA. Maca Tina —
15 kr, 3pict — 94 cm. JluTuHa B’siyia, IpaTiBanBa.
Hesnaunuii Habpsik Ha 00JIMYYi, TPINUHK HA Ty-
Gax. 3iB rinepemiiioBanuii. Yacrora cepueBux
ckopouerb — 130 3a xBusuny. Yacrora iuxanusg —
26 3a xBusmHy. Caryparisi kucHio — 96-98%.
Y Jerensix — BesuKkyJgpHe auxadHss. [ledinka
BUCTYIIA€ HAa 2 CM 3-TiJ Kpaio TpaBoi pebepHOi
JIyTH, ceJie3iHKa — 10 Kpalo JIiBoi peGepHoi IyTH.

[TJTP-tect Ha COVID-19 — neratuBuuii. Y 3a-
raJbHOMY aHaJIi31 KPOBi HA MOMEHT TOCTTi TaTi3arii —
netikortenis (3,36x109/m), momipHa aimdornenis
(1,49%109/7),  tpomboruroneniss  (83%x109/i),
BUpakenuii 3cyB Gopmyau BiiBo (33% manny-
KosijiepHux HeTpodini), mpuckopeHus I[MTOE
1o 22 mMm/roxa. Y 6ioxiMidHOMY aHasi3i KpoBi —
rirmornporeinemisi, rimoasbOyMiHeMisi, BUCOKI I10-
kasuuku AJIT, ACT, I'TT, JIAI, rinepb6inipy6i-
HeMisl 3a PaxyHOK TIPSIMOro OimipyGiHy Ta 3HUIKe-
HUii piBeHb Kasbiito (tabs.). CPII migsumieHwii
(50,3 mg/l), a TOKa3HUK TPOKATBIUTOHIHY —
y #opmi (0,13 ng/ml). Bucokuii nmokasuuk depur-
Hy (1297 ur/mur). Ha pentrenorpami opratis rpy/i-
HOT KJTiTKH Bif 24.01.2022 6Ge3 natoIoriYHuX 3MiH.

BpaxoBytoun  Heratuauii  IIJIP-tect Ha
COVID-19, nposezmeHo 0OCTeKEeHHS [Jisl BUSB-
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JIEHHS 1HIMX (DaKTOPiB TEMATUTY, OCKLIBKYA 3MiHU
BUABJICHO Ha TJIi JIKyBaHHS a3aTionpuHoMm. Map-
kepu remmatutiB B i C (HBsAg, anti HCV IgM) —
HeraTuBHi. [Ipore BiMiueHO BUCOKUII TUTP aH-
tutTin kaacy IgM no Bipycy Emmreiina—bapp
(55,68) mnpu HOpMmanbHOMY mOKazHUKY IgG
no Bipycy Emmrreitna—Bapp — 3,66 (reference —
<9). Ha uerBepry 06y rocmitamizaiiii (9-ta mo6a
BiJl TIOYATKy CHUMITOMIB) OTPUMAHO TO3UTUBHUI
pesyawrat cepoJiorii Ha COVID-19: IgM+IgA an-
tutinano SARS-CoV-2 nosutusHi (64,38; Hopma —
6—8) i nosutusaUil [IJIP-Tect Ha COVID-19.

Ha tni mpusHaueHOro CHUMITOMATUYHOTO
JIKyBaHHS 1 aHTUOIOTHMKOTepalii craH HalieHTa
He moJriniyBaBcs. /J[utnHa mpooBKyBajia rapsd-
KyBaTH. 3’ABUJINCS TPOSIBU OPAJIBHOTO KAH/M/103Y.
Hapocrana renarocrienomeradtis (redinka +4 cw,
cesedinka +2 cm). Carypallid KUCHIO 3HU3UJIACS
no 90-92%. BpaxoByioun BiICyTHICTh MO3UTUB-
HOI JMHaMiKM Ta HapOCTaHHS CUMIITOMATHUKHU,
JAUTHHY Ha 5-Ty 100y MepeBeieHo 0 BiliIeHHs
iHTeHcuBHOI Teparmii. Ilpm3Haueno kucuerepa-
nito, BBIT y n03i 2 r/kr, mybc-Tepariio cojyme-
aposiom (10 Mr/Kr), Kpiorasmy, IpOTUTPUOKOBY
Tepariio.

Hessaxaouu Ha rpoBe/ieHe JiKyBaHHS, He3Hay-
Hy TIO3UTHBHY JIMHAMIKY BiAMiueHO Jiuie 3 GOKY
okpeMnx GioxiMiuHux mokasuukiB (6imipybimy,
AJIT, ACT) i neBHUX TOKa3HUKIB KOATyJOTPaMu
(tabun.). TIpore Hapocrana aHemisi, TPOMOOIMTO-
nenis, jeiikoneniga i mimbonenisa, IOE, yrpu-
MmyBasacst TinogibputoreHemis. Ha moBropHiil
pEHTreHorpaMi OpraHiB TPYMHOI KIITKU — KapTH-
Ha /BOOIUHOI mosricerMeHTapHOi mHeBMOHII. [Ipa-
BOOIYHUI eKCyJaTUBHUI TIJIEBPUT. Y JIKyBaHHI
3MiIHEHO aHTHUOIOTMKOTEpaIilo Ha MepOIeHEeM,
MPU3HAYEHO [IO/IATKOBO Kpioriasmy. XJOom4nKa
nepeBe/leH0 Ha IMTYYHY BEHTHUJSAIIIO JieTeHb, ajie
HapoCTaloyva MoJiopraHHa HeJIOCTATHICTD TPU3Besa
710 CMepTi IUTUHHU.

O6roBopeHHst

Hagemeno aBa BUIAAKK pisHOrO mepebiry
COVID-19 y mnariieHTiB i3 NMepBUHHUMHU IMYHO-
nedinyuramMu, K JIETKOTO, 0e3CHMMITOMHOIO, Tak
I TSKKOTO, 3 JIETATbHUM HACJIIKOM. ¥ TIEepIIoMY
BUIAJKY B IUTUHM i3 cuHApoMoM HiiimereH, He-
3Baykaroun Ha JiMmdorneniio, nepedbir SARS-CoV-2
6yB 0E3CHMIITOMHHUM, 1[0 MOKe OyTH IOB’si3a-
HO 3 PEryJsipHUM BBEAEHHSAM iMYHOIJIOOYJIiHY 3
3aMiCHOIO METO10. Y JIeSIKUX JiKepeJiax JiTepaTypu
TakoK onucano Jerkuii mepebir COVID-19 y ma-
IIIEHTIB i3 epeKTaMu aHTUTIJIOYTBOPEHHS, SIKi OT-
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Tabauys
BioxiMiuHi noka3Huku B nauieHta 3 APECED
OaTta

flokasHuk 26.01 28.01 29.01 31.01 Hopma
CPTI1, mr/n 50,3 — 42,9 - <5
Binok, r/n 53 45 50 65 60-83
ANbOYMIH, I/ 25,6 23,8 26,1 35-52
BinipybiH 3aranbHU, MKMOb/ 38,3 96,5 77,9 46,8 <21
BinipybiH NPAMNA, MKMOSb/ 377 93,9 55 30,7 <54
AT, on/n 245 197 168 151 <37
ACT, on/n 495 930 256 247 <40
DA og/n 1474 1588 1214 120-300
[T, on/n 101 104 127 <55
Toumiuepnan, MMOnb/n 3,28 3,93 <1,71
DEPUTUH, HIF/MN 1297 22-350
Kanbuit, MMOnb/N 2,04 1,91 167 2,15-2.60
KpeaTuHiH, MKMOnb/N 33 32 43,4 49 70-100

pUMYyBaJIU 3aMiCHY Tepalliio BHYTPilIHbOBEHHUMU
abo miamkipHuMu imyHorso0yrinamu [8,17].

OcobMBiCTh  PYTOro  BUIAAKY  IOJISITAJA
B noBTopHOMY emizoni COVID-19 B imyHOoCKOM-
npomentoBanoi autunu 3 APECED. Ileprmmit
emizomr COVID-19 y Bepecni 2020 poxy wMmaB
JIeTKUii 1epebir, mpoTe Mpu3BiB 0 MaHidecTarii
cuMNTOMIiB iMyHozedinuty. Hagsui cummnromu
(peTuHOIATIS, TETaTUT ), OKPIM MTOMIPHOTO KaH/IH-
J103y CJIM30BUX, HE BXOJATH JI0 TPiaJi KJIACUUHUX
cumntoMiB. APECED, xoua mopsj i3 peaxirieio
Ha JKMBY BaKIMHY /IaJT 3MOTY 3aITi/[03PUTH iIMyHO-
nedirurT.

IMyHOCyIIpecuBHa Tepallisi crpusiia crabiisa-
il 3 OOKy TermaTuTy, IpoTe OYHA CUMITOMATHKA
Oyna 6e3 MO3UTHBHOI auHaMiku. JIpyruii emizon
COVID-19 Binmivascs B ciuni 2022 poky (iMoBip-
HO OMIKpOH-BapiaHT). [Tepebir OyB i3 TpUBaJIOIO ra-
PSIYKOIO TIPOTSATOM 2 THIKHIB, sIKa OyJIa pe3rCTeHT-
HOIO 10 JIIKyBaHHS, 3 IIPOrPeCyioyoio IUTOTEeHIE0
(TpoMborTOIeHi€0, aHeMi€lo, JiMQOIEHI€),
rinonporeinemieio, TinoanbOyMiHeMi€0, O3HaKa-
MU aKTUBHOTO Temnatuty (rinepOimipybinemis 3a
pPaxyHOK mpAMOl (paxiiii, CUHIAPOM ITUTOJI3Y),
rinepgepuTuHeMi€IO, MiABUIIEHUM PiBHEM TPUTJIi-
LePU/IiB; KOAryJIonaTi€io 3 HU3bKUM piBHeM (ibpu-
noreny. COVID-19 Bpasocst miaTBepauTH Jiniie
Ha 9-Ty 1006y Bijl TOYATKy CUMIITOMIB. Y MOAAJIBIIIO-
My TIPUETHATNCI O3HAKU ITHEBMOHII, TiATBEPIKE-
HOI PEHTTEHOJIOTIYHO.

[Ile oxHa 0COOIMBICTD 1IHOTO BUTIAIKY TTOJISITAE
B HasSIBHOCTI MiKcT-iHGeKIiT — nopsz i3 COVID-19
BUSBJIEHO aKTuUBHY Emmmrelin—bapp BipycHy in-
dexmito (mo3utuBHI anTUTIMA IgM), mpudomy
BincytHicTh [gG no Bipycy Enmreitn—bapp moxe
BKa3yBaTH Ha IlepBUHHE iH(iKyBaHHS, 110 BILIU-
Hyjo Ha nepebir COVID-19 i crano tpurepom
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rinep3anajeHHs i po3BUTKY CHUHIPOMY aKTHUBaIlil
Makpodaris.

3aranom COVID-19 y mamientis 3 APECED
Ma€ TSKKMIL mepebir, 110 3yMOBJIEHO HasBHICTIO
aHTUTIJI 10 iHTepdepony [ Tuiy B TaKUX MAIliEHTIB,
110 MiATBEP/KEHO HU3KOI0 HeN[oJaBHIX J0CJIi-
JukeHb [2,11,14]. ¥ wisomy anTuTiza g0 intepde-
pory I Tumy BIUIMBalOTH i Ha TSKKICTh 1epediry
COVID-19 3aranom y momyJisilii Ta COPpUYUHSIIOTH
6/m3bK0 20% cmepreit Bix COVID-19 [1].

[TpuuyrHOO CMePTi B bOMY BHUIAAKY OyJsa He
TiJibKM 1HEeBMOHis1, obymoBiena COVID-19, ase
11 TTPOrpecyoYnii CMHAPOM aKTUBAIlii Makpodaris.
[lett cunpPOM XapaKTEepPU3y€eTHCS TapSIKOI0, Tela-
ToctieHoMeramieio, Bucokum pisaem CPII i dbepu-
TUHY, IUTOIIeHi€I0 1 koarysonarieto [16]. Tepminy
«CHHJIPOM aKTHBaIlil MakpodariB», KUl dacTilie
B’KMBAIOTh Yy PEBMATOJIOTI MIOA0 YCKJIAJHEHb CH-
CTEeMHOTO BapiaHTa IOBEHLIBHOTO i[iONMAaTUYHOTO
apTPUTY, TAKOXK BIiJITIOBIZIA€ TEPMiH «TeMOMaroIum-
tapHuil Jimdoricrionuross. [Ipore Ha choroHi
O/THAKOBO YaCTO BKUBAIOTb OOMIBA TEPMiHU JIJIST
[IO3HAYEHHSI <I[UTOKIHOBOTO IITOPMY», IIOB’s3a-
voro 3 COVID-19. Haftyactimmumu Ttpurepamu
CUHJIpOMY aKTuBailii Makpodaris (remodaroiu-
TapHOTO JIIM(OTICTIONUTO3Y ) € BipyCH, CepPeJt TKUX
nepmie Mmiciie nocizae Bipyc Enmreiina—bapp, a
notiMm — 1uroMerasnosipyc [16]. Tlutanns rinep-
3arajeHHs], «IIMTOKIHOBOTO IITOPMY», CUHPOMY
akTuBallii Makpodarip (remoharoruTapHOTO JIiM-
doricrionurosy) HaOyJI0 3HAYHOI AKTYaJbHOCTI
mig vac COVID-19 nangemii.

Cunzpom akTuBallii Makpodaris (remodaroru-
TapHUM JTiMQOTICTIONNUTO3) MOKEe 3yCTpiyaTuCh i
B namientiB 3 BIII, 3okpema, npu XpoHiuHiii rpa-
HyJIeMaTo3Hiil xBopoOi, cunapomi [li-/lsxopmxki,
TSUKKUX KOMOIHOBaHUX iMyHOzedimrax, XBopooi
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bpyTtona, aBroimyHHOMY TIpoJiichepaTUBHOMY CHUH-
npomi [9], Ta 3yMOBJIIOBATH TSKKUI, CMEPTETHHO
Hebe3neuHmit epebir indekii.

OueBuaHO, y HaBeIEHOMY BUIIAIKY HASBHICTD
aBTOAHTUTIN /10 iHTepdepony I Tumy mano smory
«IIpOpBaTU» IepIly JIHII0 3aXUCTy [POTUBIPYC-
HOTO IMYHITETY, 1110 PU3BEJIO JI0 PO3BUTKY JAPYTOI
XBUJII MAaCUBHOI IUTOKIHOBOI BiINIOBI/li 3 PO3BUT-
KOM CHCTEMHOTO Tinep3anajicHHsl.

CumnTOMU B 3a3HAYEHOTO TAIIEHTA TTOBHICTIO
Bi/IIIOBI/IAt0Th KPUTEPISIM CUHIPOMY aKTHUBAIlii Ma-
kpodaris (2016) [18] i remodaroruTapHoro Jim-
doricrionurosy (2004) [7]. Y narienta BiaMiueHO
5 i3 8 kpurepiiB remodaromnurapuoro Jgimboricrio-
1uto3y (2004): krinivHi 03HaKY (TapsTYKa, CIIIeHO-
MeraJiisi); MATOIEHIsT 3 ypaKeHHSIM IOHAWMEeHIIe
2 mapoctkiB (remorsiobin — <90 r/m, Tpombo-
nurorenis — <100x109/n); migBuiieHuii piBeHb
TpUrIinepuais; rinogidpuHoreneMis ta rinepde-
putuHeMmisd. Cepesi KPUTEPIIB CUHAPOMY aKTHUBAIlil
MakpodariB CcrocTepirajyu Tapguky, Tinmepdepu-

REFERENCES/JIITEPATYPA

TUHEMIIO Ta BCi 4OTUPH J1aOOPATOPHI HOTO KpH-
Tepii (TpomborT — <180%109 /71; TpUTIiTIeprAN —
>1,76 mmounn/o1; hibpunoren — <3,6 r/m; ACT —
>48 on /).

Cunznpom akTHBalii Mmakpodaris (remodarorm-
TapHUU JTIMQOTICTIONNTO3) € PIIKICHUM YCKJIa/l-
HEHHSIM Y TAITIEHTIB i3 PI3HOIO MATOJIOTIED, Y TOMY
yucai 3 BITI, uo norpebye migBUIIEHHSI HACTOPO-
JKEHOCTI /10 IIi€] TTaTOJOoTii cepe/l MeJIMYHOI CITiJTh-
HOTH [,7].

BucuoBku

[Tepebir COVID-19 y narientiB i3 BIIT mosxke
O6yTu sIK GE3CMMIITOMHUM, JIETKUM, TaK i cMep-
TEeJBHO HEOE3MEYHNM, 10 3aI€KUTh K BiJl BUILY
IMyHHMX TIOpYyIIeHb, OTPUMYBAHOI Teparii, Tak
i Bixg cynyTHix ctaniB. SARS-CoV-2- B imyHOCKOM-
IIPOMEHTOBAHKX 0Ci0 TOTPeOYE MIIBHOT YBATH /IS
BYACHOI J[IarHOCTUKU JKUTTEBO3ATrPO3JIMBUX CTAHIB.

Aemopu 3as61510mv nPo 6i0cymuicmv KOHQIIK-
my inmepecie.

1. Bastard P, Gervais A, Le Voyer T et al. (2021). Autoantibodies
neutralizing type | IFNs are present in ~4% of uninfected
individuals over 70 years old and account for ~20%
of COVID-19 deaths. Sci Immunol. 6 (62): eabl4340.

2. Bastard P, Orlova E, Sozaeva L et al. (2021). Preexisting
autoantibodies to type | IFNs underlie critical COVID-19
pneumonia in patients with APS-1. J Exp Med 5; 18 (7):
€20210554. doi: 10.1084/jem.20210554.

3. Belsky JA, Tullius BP, Lamb MG, Sayegh R, Stanek JR,
Auletta JJ. (2021). COVID-19 in immunocompromised
patients: A systematic review of cancer, hematopoietic cell
and solid organ transplant patients. J Infect. 82 (3): 329-338.
doi: 10.1016/j.jinf.2021.01.022.

4. Bode SFF Ammann S, Al—Herz W et al. (2015). The syndrome
of hemophagocytic lymphohistiocytosis in  primary
immunodeficiencies: implications for differential diagnosis
and pathogenesis. Haematologica. 100 (7): 978-988.

5. Boyarchuk O, Kinash M, Hariyan T, Bakalyuk T. (2019).
Evaluation of knowledge about primary immunodeficiencies
among postgraduate medical students. Archives of the Balkan
Medical Union. 54 (1): 11-19.

6. Boyarchuk O, Predyk L, Yuryk I. (2021). COVID-19 in
patients with juvenile idiopathic arthritis: frequency and
severity. Reumatologia. 59 (3): 197-199. doi: 10.5114/
reum.2021.107590.

7. Boyarchuk O, Volyanska L, Kosovska T, Lewandowicz—
Uszynska A, Kinash M. (2018). Awareness of primary
immunodeficiency diseases among medical students.
Georgian Med News. 12 (285): 124-130.

8. Boyarchuk O, Yarema N, Kravets V et al. (2022). Newborn
screening for severe combined immunodeficiency: The results
of the first pilot TREC and KREC study in Ukraine with involving
of 10,350 neonates. Front Immunol. 13: 999664. doi: 10.3389/
fimmu.2022.999664.

9. Boyarchuk O. (2018). Allergic manifestations of primary

immunodeficiency diseases and its treatment approach-
es. Asian Journal of Pharmaceutical and Clinical Research.
11 (11): 83-90.

10. Esenboga S, Ocak M, Akarsu A et al. (2021). COVID-19
in Patients with Primary Immunodeficiency. J Clin Immunol.
41 (7): 1515-1522. doi: 10.1007/s10875-021-01065-9.

11. Ferré EMN, Schmitt MM, Ochoa S et al. (2021).
SARS-CoV-2 Spike Protein-Directed Monoclonal
Antibodies May Ameliorate COVID-19 Complications

in APECED Patients. Front Immunol. 12: 720205. doi: 10.3389/
fimmu.2021.720205.

12. GOV.UK. (2022). Guidance  COVID-19: guidance
for people whose immune system means they are
at higher risk. URL: https://www.gov.uk/government/
publications/covid-19-guidance-for-people-whose-immune-
system-means-they-are-at-higher-risk/covid-19-guidance-
for-people-whose-immune-system-means-they-are-
at-higher-risk.

13. Henter JI, Horne A, Arico M et al. (2007). HLH-2004:
Diagnostic and therapeutic guidelines for hemophagocytic
lymphohistiocytosis. Pediatr Blood Cancer. 48 (2): 124-131.
doi: 10.1002/pbc.21039.

14. Kisand K, Link M, Wolff AS et al. (2008). Interferon
autoantibodies associated with AIRE deficiency decrease
the expression of IFN-stimulated genes. Blood. 112 (7): 2657—-
2666. doi: 10.1182/blood-2008-03-144634.

15. Kuczborska K, Buda P, Ksigzyk J. (2022). Long-COVID
in immunocompromised children. Eur J Pediatr. 181 (9):
3501-3509. doi: 10.1007/s00431-022-04561-1.

16. McGonagle D, Ramanan AV, Bridgewood C. (2021).
Immune cartography of macrophage activation syndrome in
the COVID-19 era. Nat Rev Rheumatol. 17 (3): 145-157.
doi: 10.1038/s41584-020-00571-1.

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

103



Yntamte Hac Ha caunTi: http://medexpert.com.ua

KAIHIYHUMIM BUTTAAOK

17. Meyts |, Bucciol G, Quinti | et al. (2021). Coronavirus disease
2019in patients with inborn errors of immunity: An international
study. J Allergy Clin Immunol. 147 (2): 520-531. doi: 10.1016/j.
jaci.2020.09.010.

18. Ravelli A, Minoia F, Davi S, et al. (2016). 2016 classification
criteria for macrophage activation syndrome complicating
systemic juvenile idiopathic arthritis: a European League
Against Rheumatism/American College of Rheumatology/
Paediatric Rheumatology International Trials Organisation
collaborative initiative. Arthritis Rheumatol. 68: 566-576.

19. Shadrin OG, Marushko TL, Volokha AP, Marushko RV. (2022).
Primary immunodeficiency: IPEX-syndrome. Literature
review and clinical case. Modern Pediatrics. Ukraine. 2

(122): 63-71. [WagpiH O, Mapywko TJ1, Bonoxa A,
Mapywko PB. (2022). TepBuHHWMIA  iMyHOOEDILUT:
IPEX-cuHgpom. Ornag  nitepaTypu  Ta  KAiHIYHWA - Buna-
nok. CyyacHa negiatpia. YkpaiHa. 2 (122): 63-71]. doi:
10.15574/SP.2022.122.63

20. Yarema NM, Makukh HV, Virstyuk LM, Fedynska OV, Boyar-

chuk OR. (2022). A clinical case of combined immuno-
deficiency diagnosed by TREC assay. Modern Pediatrics.
Ukraine. 5 (125): 123-127. [dpema HM, Makyx B, Bip-
ctiok JIM, ®eauHcbka OB, Bosipuyk OP. (2022). KniHiyHwnii BU-
nagok kKomo6iHoBaHOro iMyHomeodiuuTy, AiarHOCTOBaHOro 3a
nonomoroto Bu3Ha 4eHHa TREC. CyyacHa negjatpis. YkpaiHa.
5(125): 123-127]. doi: 10.15574/SP.2022.125.123.

Binomocri npo aBTopiB:

lapisH TeTaHa BikTopiBHa — k.mMef.H., Aou,. kad. AnTaymx xopob 3 auTayoto xipyprieto TepHoninbcbkoro HMY imeni |.A. fop6adyescbkoro. Agpeca: M. TepHoninb,

maigax Boni, 1. https://orcid.org/0000-0002-9882-9831.

Tomawiecbka TeTaHa BonoammupiBHa — K.Mefl.H., MeAV4H1ii AupekTop 3 NikyBasbHOi po6oTn KHIM «TepHoninbcbka Micbka AUTS4Ya KOMYHabHA NiKapHS».

Appeca: m. TepHonine, Byn. KniviyHa, 1 A; Ten. +38 (0352) 52-15-27.

AuvBoHsik Onbra MukonaiBHa — 3aB. iHdekuUiiHum BinaineHHsam KHIM «TepHoninbCcbka MiCbka AUTSYa KOMyHanbHa nikapHs». Aopeca: M. TepHoninb, By. KyninHcekoro, 16;

Ten. +38 (0352) 26-19-02.

MaenuwuH FanuHa AuapiiBHa — o.mef.H., Npod., 3aB. kad. nepjatpii N2 2 TepHoninscbkoro HMY imeHi |.4. Top6ayescbkoro. Anpeca: M. TepHonink, mainaax Boni, 1;

TenedoH +38 (0352) 52-44-92. https://orcid.org/0000-0003-4106-2235.

Bosapuyyk OkcaHa PomaHiBHa — [.Mef.H., Npod., 3aB. kad. AMTA4YMX XBOPOO 3 AMTAYOI0 Xipyprieto TepHoninbcbkoro HMY imeHi |.9. Top6ayeBcbkoro.
Anpeca: m. TepHoninb, mainaaH Boni, 1; Tenedor +38 (0352) 52-44-92. https://orcid.org/0000-0002-1234-0040.

CrarTs Hapirwna po pepakuii 09.10.2022 p., npuiiHsaTa Ao Apyky 20.12.2022 p.

104 ISSN 2663-7553 Modern pediatrics. Ukraine 8(128)/2022



Yntamte Hac Ha caunTi: http://medexpert.com.ua
IHKOAA AIKAPS-TIPAKTUKA

Y]IK 616.321/.322-002.2-07-08-039.76-053.2
O.K. KonockoBal, A.J1. Kocakoscbknii2, I.b. lop6ariok?, C.l. TapHaBcbka
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focTpuin TOH3UNoGapuHriT (MTM) y AiTen € akTyanbHOIO | A0 KiHUA HE BUPILIEHOIO MPOONEMOIO, fiKa Mae MiXAUCUMNAIHAPHE 3HAYEHHS,
LLIO NoTpebye onTMisauji AiarHOCTVIKM Ta NiKyBaHHS A5 NOAINWEHHs MPOrHO3Y 3axBOPIOBAHHS Ta AKOCTI XUTTS AiTe.

MeTta — onTumidyBaTV TakTVKy NiKyBaHHs Aiteit, xBoprix Ha [Td, Wsxom AONOBHEHHS KOMMNAEKCY Tepanii npenaparaMmin NpoTu3ananbHoi
Ta IMyHOMOAYMOB&/IbHOI A1l 3 OLLIHKOIO KIIHIYHNX Ta IMYHONOMYHNX MapKepiB e(eKTMBHOCTI 3anpONOHOBAHOIO JliKyBaHHA.

Martepianu Ta metogum. (g HawwvMm cnocTepexeHHam nepedysana 51 rocnitanisoBaHa AuTMHA 3 KiHIYHKUM diarHo3oM [ Td. Ycim aitam
NPOBEAEHO KOMMIEKCHE KNiHIKO-NapakiiHiYHe 06CTEXEHHS i3 BU3HA4YeHHAM Y cnpoBartui Kposi C-peaktnsHoro 6inka (CPB) Ha MOMEHT ro-
cnitanizauji 0o cTauioHapy, a Ha 7-My 400y NiKyBaHHS OLIHEHO CMPOBATKOBY KOHLIEHTPaLUio iHTepneikiHy (1) -4, -6, -8, ¢aktopa Hekposy
nyxivH a (PHIM-ou) Ta iHTepdepory-y (y-IPH) ak mapkepis epekTBHOCTI Tepanii.

BvinagkosvM MeTOOOM MOAINEHO XBOPWUX Ha ABI KAiHIYHI rpynu: | rpyny cdopmysanv 28 naujerTis (cepedHin ik — 8,0+0,9 poky, yacTka
xnon4nkie — 53,5+6,1%), xgopux Ta ['TD, axi B KOMANEKCHIN Tepanii oTprMyBan KOMOIHALIIO CTaHOaPTN30BaHOro ekcTpakTy Pelargonium
sidoides EPs® 7630 (Ymkanop) i KOMMAEKCHOro roMeonatnyHoro npenapary TOH3MIOTPEH Y BIKOBMX A03aX 3rifAHO 3 IHCTPYKUIED 40 npe-
naparis. Pewta 23 autuHu chopmysann apyry (Il) kninivHy rpyny 3 TP (cepeanin Bik — 8,7+1,0 poky (p>0,05), yactka xnonyukis —
56,5+8,3% (p>0,05), Aki B aHaNOri4Hi KOMMEKCHI Tepanii He OTPUMYBaIV HaBeAeHOI KOMOiHALLT | BUCTynanu rpyrnoto NopPiBHAHHA. 3a OCHOB-
HUMM KIIHIYHYMK XapakTepucTukamm rpyni 6ynmv sicTasioBaHi.

Peaynbratnn. OTpriMaHo AOCTOBIPHO KpaLlli pedynstatu NikyBaHHA xBopwx Ha [ TD aiteit y | rpyni nauieHTis (kombinauia npenaparis Ymkanop
Ta TOH3UNOTPEH) Y KOMMAEKCHIM Tepanii, A0BeAEHI HAABHICTIO CTATUCTUYHO AOCTOBIPHMX LLIAHCIB NErWOro KNiHIYHOro nepebiry 3axsopioBaHHsA
Ha 3-Tio 40Oy NikyBaHHS (OLiHKa TAXKOCTI ['TD — <26 6anis): atpndyTmeHMin prank — 59,8%, BioHOCHMI prank — 2,8 (95% [l 1,1-7,2),
cniBBIAHOWEHHS WaHciB — 25,6 (9,0-72,6).

EdekTnBHICTb 3anponoHOBaHOI Tepanii NiATBEPAXEHO Ha 7-My 00y NiKyBaHHS BIDOMAHO HUXYMM BMICTOM Y CUPOBATLL KPOBI MPO3anabHX
mapkepis J1-8 (15,2+5,4 npotn 37,6+7,6 nr/mn) Ta y-I®OH (21,8123 nr/mn npotn 30,0£1,2 nr/mn) NOPIBHAHO 3i CTAHAAPTHUAM JiKyBaAHHAM,
a Takox yaBidi MeHWolo KoHueHTpaudjelo PHM-a (2,1£0,5 nr/mn npotn 4,525 nr/mn). 3acTtocyBaHHs KomOiHauji npenapartis Ymkanop
Ta TOH3WNOTPEH CYyNPOBOMAXYBANOCHA CTATUCTUHHO BIPOTIOHNM 3HVKEHHAM PU3MKY 30EPEXEHHST BUCOKOI CMPOBATKOBOI KOHLIEHTPALLI Npo3a-
nanbHnx umTokinie (CPB >10,0 mr/n, y-IdH Ta J1-8 >10,0 nr/mn) woao aHanorivHoro CTaHaapTHOrO JikyBaHHS: 3HKEHHS aBCOMOTHOro pPram-
Ky — 20,8%, 3HXEHHS BIOHOCHOMO pranky — 32,3% npuv MiHiManbHO HEOOXIAHIM KinbKOCTi XBopwx — 3, 1.

BucHoBKMU. 3aCTOCYBaHHA B KOMMIEKCHOMY NiKyBaHHI AiTel, XBOPUX HA FOCTPMUIA CTPENTOKOKOBWIA | HECTPENTOKOKOBUIA TOH3MNOMapNH-
riT, KoMBiHaLii cTaHaapTM30BaHOro ekcTpakTy Pelargonium sidoides EPs® 7630 (Ymkanop) i KOMMIEKCHOro roMeonatmyHoro npenapary
TOH3MNOTPEH NOKa3ano KpaLly ePeKkTUBHICTb NOPIBHAHO i3 3aCTOCYBAHHAM TiflbKI CTAHAAPTHOIO NiKyBaHHS.

JocnigxXeHHs BMKOHAHO BIANOBIAHO 00 NPUHLMNIB [enbCIHCHKOT Aeknapadii. [poTokon A0CNIOXEHHS yXBaneHO JTIOKaNbHNM eTUYHUM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBK. Ha npoBeAeHHs A0CNiAXEeHb OTPUMaHO iIHPOPMOBaHy 3rofy 6aTbKiB AiTel.

ABTOPYM 3asBNFOTb NPO BIACYTHICTE KOHDNIKTY IHTEPECIB.

KniouoBi cnosa: fjtv, roctpuii TOH3unodapuHrit, Ymkanop, ToHannotpe, I/1-8, CPB, y-IdH.

Optimization of the treatment of acute tonsillopharyngitis in childhood
O.K. Koloskoval, A.L. Kosakovskyi2, I.B. Horbatiuk, S.I. Tarnavska’

1Bukovinian State Medical University, Chernivtsi, Ukraine
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Acute tonsillopharyngitis (ATP) in children is an actual and not fully solved problem, which has interdisciplinary importance and requires
optimization of diagnosis and treatment to improve the prognosis of the disease and the quality of life of children.

Purpose — to optimize the tactics of treatment of children with ATP by supplementing the complex of therapy with drugs of anti-inflammatory
and immunomodulatory action with the evaluation of clinical and immunological markers of the effectiveness of the proposed treatment.
Materials and methods. \We monitored 51 hospitalized children with a clinical diagnosis of ATP. All children underwent a complex clinical
and paraclinical examination with the determination of C-reactive protein (CRP) in the blood serum upon admission to the hospital, and
on the 7th day of treatment, the serum concentration of interleukin (IL) -4, -6, -8, tumor necrosis factor a (TNFa), and interferon-y (y-IFN) as
markers of therapy effectiveness.

The patients were randomly divided into 2 clinical groups: the Group 1 was formed by 28 patients (average age — 8.0%0.9 years, the share of
boys — 53.5+6.1%) with ATP, who received standard treatment and standardized extract of Pelargonium sidoides EPs® 7630 (Umckalor) and
the complex homeopathic drug Tonsilotren in age-related doses according to the instructions. The remaining 23 children formed the clinical
Group 2 (average age — 8.7+1.0 years (p>0.05), the share of boys — 56.5+8.3% (p>0.05), and received the same standard treatment for ATP
and served as a comparison group. The groups were matched for the main clinical characteristics.

Results. We obtained significantly better results of treatment of children with ATP when using the combination of the drugs Umckalor and
Tonsilotren in complex therapy, which are proven by the presence of statistically reliable chances of a milder clinical course of the disease
on the 3rd day of treatment (assessment of the severity of ATP — <26 points): attribute risk — 59.8%, relative risk — 2.8 (95% CI: 1.1-7.2),
odds ratio — 25.6 (9.0-72.6).

The effectiveness of the proposed therapy was confirmed on the 7t day of treatment by the probably lower content of pro-inflammatory markers
IL-8 (15.2+5.4 pg/mlvs 37.6+7.6 pg/ml) and y-IFN (21.8£2.3 pg/mlvs. 30.0+1.2 pg/ml) compared to standard treatment, as well as twice lower
TNF-a concentration (2.1£0.5 pg/mlvs. 4.5£2.5 pg/ml). The use of the combination of the drugs Umckalor and Tonsilotren was accompanied
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by a statistically significant reduction in the risk of maintaining a high serum concentration of pro-inflammatory cytokines (CRP — >10.0 mg/I,
v-IFN and IL-8>10.0 pg/ml) in relation to the standard treatment: absolute risk reduction — 20.8%, relative risk reduction — 32.3% with the

minimum required number of patients to treat — 3.1.

Conclusions. In the complex treatment of children with ATP, the use of a combination of the standardized extract of Pelargonium sidoides
EPs® 7630 (Umckalor) and the complex homeopathic drug Tonsilotren demonstrated better effectiveness compared to the same standard

treatment.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: children, acute tonsillopharyngitis, Umckalor, Tonsilotren, IL-8, CRP, y-IFN, TNF-a.

octpuii tonsunodapunrit ([ TAD) € oxnieio
3 HAWYaCTINUX TPUYWH 3BEPHEHD 10 Me-
JIAYHY JIOTIOMOTY JI0 TieiiaTpiB abo JiiKkapiB
nepmioro kouTakty [40]. Panime mokasano, 1o
B yMOBaX BHCOKOIO piBHSI pecypciB OJU3bKO
15% miteit mkigpHOTO BiKy Ta 4—10% mopocanx
MIOPIYHO CTPAKIATOTH HA €TTi307] CHMIITOMATUIHOTO
(bapunriTy, BuKIMKaHOTO Streptococcus pyogenes,
a 32 YMOBH OOMEXEHHX PEeCypCiB Ili MOKAa3HUKU
3pocraioTh y 5—10 pasis.
TocTpi pecriparopHi iHekii B AuTsadomy Billi
v 95% BUMA/KIB CIPUYUHSAIOTHCS BipYCHUMHU TTATO-
renami [ 38],1 ['TD, 30kpema, Taki HOro CUMIITOMH,
SIK He3[Iy KaHHsl, TMXOMaHKa, OlJIb y TOpJIi, € 3aKO0-
HOMIPHUM ITPOSBOM TaKUX PeCIipaTOPHUX eI1i30/1iB
3 iXHIM caMOOOMEKYBaJIbHIM XapakTepoM 1epedi-
ry. ETiosioriyuHe 3HaueHHSI MIOT€HHOTO CTPENTO-
Koka (Streptococcus pyogenes, P-reMOITUIHUIN
crpentokok rpynu A — GABS) y possutky ['TO
Y IUTSTIOMY Billi CSITA€ MAKCUMYMY B CYOITOITY JISIIIii
Mi/ITITKIB, TPAKTUYHO HE TPATISETHCS /10 3-PiaHO-
ro BiKy i KommBaeThest B Meskax 20—30%. Boano-
yac JIOCHi/IPKeHHs ocTaHHiX pokiB [40] mokasaiio,
0 B CyOTOTYJISIil XBOPUX, CEPEIHiil BiK SIKNUX
cranoBuB 3,5 poky, HasBHicTh GABS-bapunrity
miarBepiskero y 11,4% Bunajkis, 6e3 10CTOBIpHOT
BiZIMIHHOCT1 MiX JITbMM 3 HasIBHOIO BipyCHOIO iH-
dexiriero Ta 6e3 uei (12,4% nporu 9,3%, p=0,4857).
I xoua B MasTioOKiB /10 3-piYHOTO BiKY TOMIMPEHICTDH
GABS 0yJia cTaTHCTUYHO MEHINOI, HiX y crap-
mux giteit (1,8% mporu 19,4%, p<0,0001), kiiniu-
Ha KapTHHA BipYyCHOTO 3allajleHHsI He BUKJIoYyasa
MOKIUBOCTI KoiHdexkIlii, cipuunHenoi GABS.
BescymuiBHO, KJiHIYHA MIiMIKpisS CHUMIITOMIB
I['TO BipycHoi Ta 6akTepiaabHOl eTionoril BUKIN-
Ka€ 3HaYHI yTPYIHEHHS MO0 CTAPTOBOTO BHOOPY
ONITUMAJILHOTO JIIKYyBaHHs, a GaKkTepiosoriuHi 3a-
CiBM BUMAraioTh labopaTopHOTO 3abe3IeueHHs i He
JIOTIOMaraioTh y CUTyallilHOMY BUPIIIEHHI ITpak-
TUYHOTO TIUTAHHS TO/I0 €TIOTPOITHOTO JIIKYBaHHS.
SaTIAIOThCS aKTYaTbHUMU 3aCTEPE;KEHHS MO0
MOKJIMBOCTI PO3BUTKY BifJIaJIEHNX YCKJIATHEHD
CTPENTOKOKOBOI 1H(MEKIT 13 3aIydeHHIM cepiisd
i HUPOK Ta MOXKJIWUBOIO 1HBAIIIHICTIO XBOPUX.
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Yce 11e cymapHO, pa3oM i3 HU3KOIO iHIMUX YWH-
HUKIB, CIPUIE HEBUIIPABJAHO YaCTOMY 3aCTO-
cyBaHHIO aHTMOakTepiasbHol Tepamii npu [T
y IuTgdomy Bitti [23].

Buokpemnennss roctporo  GapuHTITy  Bif
3aXBOPIOBAHHS HA TOCTPUM TOH3WJIT, 3 TPAKTUY-
HOI TOYKM 30py, € NpoOJEeMAaTUYHMM, a 3 Teo-
perTudHoi — Bce K HiOM TOJIErmiy€e eTioNoriayHuii
BEKTOp Yy Tepalii, OCKIJIbKA BBa)Ka€TbCs, IO
(hapuaTIT — 1€ TIEpeBa)kHO BipycC-iHIYKOBaHE
3amajieHHs] TJOTKW 3  yPaKEHHSIM  CJIU30BOI
MAHeOIHHNX MUTIAJINKIB, afleHoiliB, HOCA, A314Y-
Ka Ta M'sIKoro miaHebints. HatomicTh ToH3MIIT —
e mnosieriosoriune (6akTepiasbHe abo Bipyc-
He) 3amajeHHs MUTAAINKIB 3  eKCYIAIl€en
i/abo mimpanenomnariero [1]. BogHouac npuHIm-
TMOBUX KJIHIYHUX Biaminuoctell, ki Morau 6 1o-
MMOMOTTA B OINTHUMI3allii TaKTUKW €TiOTPOITHOTO
JIIKyBaHHS, 30KPeMa, 3 TOUKU 30py 3MEHIIEHH He-
0OIPYHTOBAHOIO HaBaHTAKEHHSI aHTHOIOTHKaMMU,
He icaye [8]. OxpiM TOTO, MOPOKY PEECTPYETHCS
6sm3pk0 600 MUTH ermi3o/iB TOCTPOTO (hapuHTITY,
cupuunHenoro GABS [42].

Pecniipatopni Bipycu € Haiuacrimoio ingex-
MITHOIO TPUYMHOIO TOCTPOro (hapuHTITY, 30Kpe-
Ma, aJIeHOBIpYCH, PUHOBIpYCH, 30YAHUKK TPHILY,
raparpuiy, pecripaTOpHO-CUHITUTIATbHUN Bipyc,
mo cranoButh 50-80% Bumaakis. Ilpu 1po-
MYy 4YacToTa rocTporo (hapuHTITy, CIPUYNHEHOTO
B-remomiTnaanmu ctpentokokamu rpynu Ci G, He
nepeBuiye 5—20% BUMAAKIB y AUTSUIN MOMYJIAILT,
BipycoM Emmrreitni—bappa — 1-10% (51K ckiazo-
Ba CHUCTEMHUX TPOABIB 3axBopioBaHHsA). Onuca-
HO poJib inmux BipyciB (Kokcaki, ECHO, repriec
[ tumy, a y ckyajii cucteMHOI KapTUHU — IUTOME-
rajioBipycy, 30y 1HuKa KpacHyxu, Kopy, BIJI Toro).
BusHaueHo eTio/IoriuHy poJib TaKOK OGaKTepiaIbHIX
naroretiB ( Chlamydia pneumoniae, Staphylococcus

aureus, Corynebacterium  dyphtheriae, Myco-
plasma  pneumoniae,  Neisseria — gonorrhoeae,
Arcanobacterium  haemolyticum,  Fusobacterium

necrophorum), Ipy MOIMIMPEHOCTI OCTAHHIX He OiJTh-
e 5%. Kainiuna kapTuHa roctporo GhapuHriTy cy-
MPOBOIKYE TakosK i Taki ctanm: PFAPA-cunmpom,
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xBopoOy Kapacaki, mocT-a1eHOTOH3UIEKTOMIUHII
eKCY/IaT, arpaHyJIOIUTO3.

Town3uuiT, 9K MpaBuJo, € pe3yabraToM iHpek-
11, sika Moske 6yTH BipycHOIO a60 GaKTepiaJIbHOO
3 TepeBaKaHHAM €TioJIOTIYHOI PoJii BipycHUX Ma-
torenis. Halinommpenimmmu BipycHumu 30yi-
HUKaMU € Ti, 10 BUKJWKAIOTh 3BUYANIHY 3acTy-
Jly:  PUHOBIPYC, PEeCIipaTOPHO-CUHIIUTIATbHUN
BipyC, a/IeHOBIpyC i KOpOHaBipyc, gKi 3a3Buyail
MalOTh HU3bKY BIpYJEHTHICTb 1 3pijika NPU3BO-
JATh 10 YCKJIa[HEHb. K MpuYrMHa TOCTPOTO TOH-
swiity, GABS xapakrepusyerbcst yOiKBiTapHOIO
MONIMPEHICTIO, TEPEeBAYKAE B KpaiHAX i3 TOMIPHUM
KJIIMaTOM Ha I'yCTOHACeJeHUX TEePUTOPIsAX 1 3Hay-
HO 3aJIe)KUTh BiJl PiBHS [JOXO/IB Ta COLiaJIbHO-
€KOHOMIYHOTO CTaTycy.

31 CIM30BO1 MUTIATTNKIB TAKOK KYJIBTUBYIOTHCS
Staphylococcus aureus, Streptococcus pneumoniae
ta Haemophilus influenza [37], 6aktepiasbHy mpu-
PO/ly TOCTPOro TOH3WJIITY MOKYTb BU3HAYaTH ae-
pobHi Ta anaepoOHi 30yaHuKH. BakrepiaibHuii
TOH3WJIT Y HEBAKIIMHOBAHUX TAIIEHTIB MOXKE
6yru cupuunHenuii Corynebacterium diphtheriae,
IO 3aJUIIAETHCSI aAKTYyaJIbHUM JlOTelep 4Yepes
HU3bKE OXOIJIEHHSI HaceJeHHs pPeBaKIMHAIIER
Bi gudprepii [4].

apaskennss GABS BinOyBaerbest nipu Gesrnoce-
peIHbOMY KOHTAKTI, MiCJIS SIKOTO MTPOTHO30BaHa 3a-
XBOPIOBAHICTh CSATAE TMOJIOBUHU KOHTAKTHUX OCi0.
Ocob6MBO aKTUBHO BifOyBaeThesl Hepenada 30y
HUKA BiJl CAMIITOMHUX XBOPUX Yy TIEPIO/Ii po3Tasty 3a-
XBOPIOBaHHS, IPUUYOMY iHKyOariiHumii niepiog I'TD
CTPEITOKOKOBOI €Ti0JIOori1 He TiepeBuIIy€e 2—5 0.

ATpecuBHICTb 1 HACJIJIKU CTPENTOKOKOBOI iH-
dexkiii  3ymMoBJeHi HagBHICTIO y Streptococcus
pyogenes Tak 3BaHUX cylepaHTureHiB (SAgs), ski
SIBJISTIOTH COOO0T0 CIMENCTBO TOBOJII MOTYKHUX Mio-
TeHiB, 1[0 BOJIOJIIOTH 3/IaTHICTIO HAJMIPY CTUMYJIIO-
Batu T-simdbonnTu i, 9K HACTIOK, CHIPUIUHATH
riepIpoAyKIiio Mpo3anajibHUX Me/[iaTOPiB Ta 11-
TOKiHiB. OTMCaHO TMPUYNHHO-HACJTIKOBI 3B’SI3KN
SAgs i3 po3BUTKOM iHBa3UBHUX iH(EKII (HEKPO-
truaHuil dactuit [19] i cuHAPOM CTPENTOKOKOBO-
ro TokcuyHoro 1moky [15], xBopoba Kasacaxki [26],
ncopia3 [20] i rocTpa peBMaTuyHa JIMXOMaHKa [2]).
[Tpore mpsmi okasm yuacti SAES y 3aXBOpIOBaH-
HAX, COPUYIMHEHNX Streptococcus pyogenes, 3am-
MIA0ThCSI HETIEPEKOHJINBUMU, IPUIOMY, HA TYMKY
OKpPEMUX aBTOPIB, epajuKailis 30y/IHUKa 3a JOTI0-
MOTOI0 AHTHOIOTHKIB He BU3HAYAE 3MEHIIEHHS
PU3NKY PO3BUTKY ycKJaaHeHb [11].

Boawnouac citig BU3HatH, Mo OTIUPOKUHN CIIEKTP
cupuunHeanx GABS  3axBopioBanb (Big Ma-
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JIOCUMIITOMHUX IO TSOKKMX 1HBa3WUBHUX  iH-
(ektiit) 3anumaerbcs BaroMuMm TdarapeMm [13]
YHACJIIJOK MOJIEKYJIIPHOL €BOJIIOIT 30y AHMKA 1 110-
SIBU TaHAeMivyHUX Horo mramiB [18]. Bumoamiam
B reHoMi GABS mosgcHIOIOTH MOXJIUBOCTI BUKJITH-
KaTu KJIHIYHY Tpe3eHTallio iHGeKI[iiHOro po-
1leCy, 30KpeMa, y POTOTJIOTI, ab0 CIPUYMHSITA
6e3CUMIITOMHE HOCIiCTBO, YHUKHYBIIU i/€H-
trdikaiii 30y [HIKA IMyHHOIO CHCTEMOIO OpTaHi3-
My Xa3diHa [4].

3 MOMpPaBKO Ha 0COOJMUBOCTI IMYHOJIOTIUHOI
cutyartii, HociictBo GABS y autguiii momyssitii
Moxke pocsrat 15%, cepen popocianx — no 20%,
MPOTe MPAKTUYHO He ACOIIOETHCA 3 PUZUKOM TTi3HIX
HErHiHUX yCKaa/iHeHb. BogHovYac iCHYI0Th OKpeMi
KJiHiuHI ocobsmBocTi mepebiry I'TM (30kxpema,
y MOEJIHAHHI 3 IHIIUMW CUCTEMHUMHU TIPOSIBAMU),
SIKi TOJIETTYIOTh An(epeHIiiHO-11arHOCTUIHU I
nporiec. Tak, mig iH(MEKIIHHOTO MOHOHYKJIEO3Y
(«xBOpOOA TIOLIIYHKIB» ), SKUIl TI€PEBAKHO CIPU-
YUHIOEThCA Bipycom Emmreitn—bappa, xapakrep-
HUMH € TIOCTYTIOBUI MOYATOK i3 cybdhedbpuiTeTom,
aCTEHI€I0 1 He3/y’KaHHSIM YIPOJOBXK JEKIJIbKOX
JHIB, TI0s1Ba O11yBaTOTO €KCcyaaty abo HalapyBaHb
Ha MUTJAJIMKaX, TpUBaja JUXOMaHKa, IHiiHa, 1a-
XBMHHA a00 [1axoBa I0JiajieHolaTis, rernaTocie-
HOMeraJisi i3 CUMITOMAaTHYHUM ab0 GE3CUMIITOM-
HUM TeNaTuTOM, OOCTPYKIliSI BEPXHIX AMXATbHUX
nsAxiB (vacrime B gomkigabHOMY Bitti). [licos
BBeJIeHHS -JIaKTaMiB Y XBOPUX YaCTO 3'SIBJISIETHCS
MaKyJIO-TIaITyTbO3HUU BUCHIL, 1O 0/JATKOBO CBI/I-
YUTDH HA KOPUCTh MOHOHYKJIEO3Y.

Jnsg T'TO anenosipycHoi etiosorii  goBoJii
crienudivHIMNU € TosiBa OiIyBaTOro JABOGIYHO-
ro eKcy/aTy Ha MWTAJIMKaX, ABOOTYHWI TTi/iie-
JlertHUi JiiMGaieHiT, BUCOKa JUXOMaHKa (4acTo
Ma€ «IBoropOuii» xapakrep mnepebiry), Karapajib-
HUiT 200 1IceBIOMEeMOPAHO3HUIT KOH IOHKTHBIT.

Tepriec-cromaTut, cipuuMHEeHU BipycoMm Tep-
necy | Tumy, mposSBISETHCS BE3UKYJIIPHUMH ypa-
JKEHHSIME CJTM30BOI, IBOGIYHOIO €KCY/IAIIEI0 HA MU -
rjanuKax, BUCOKOIO JIMXOMaHKo0. EHTepoBipycHi
indexiii, Bukaukani 30yaHukamu  Kokcaki,
ECHO, wmanidectyioTh y BUTJSAI Tepr-aHTiHM,
BUCHUIIOM Ha OOJUYYi BE3UKYJISIPHOTO XapaKTepy,
BHUCOKOIO JINXOMAHKOIO, CYIIyTHIMU SIBUIIAMH Ta-
CTPOEHTEPOKOJIiTY. BiicyTHICTD BiJINIOBI/II HA TTpU-
3HayeHy aHTHOIOTUKOTEPAIIIo € J0AaTKOBUM IIi/l-
TBeP/IKeHHIM BipycHoro noxo pkerts ['TO.

[TpuckinimBoi yBaru, 0cCOOJIMBO Y HE IETJICHUX
miteit, BumararoTh Bumnaaku ['TMD, migospii momo
MOKJIMBOI TPUYMHHOI poJii 30yaHuKa audrepil.
Tak, indexrii, cnpuunneniit Corynebacterium

107



Yntamte Hac Ha caunTi: http://medexpert.com.ua

IIMKOAA AIKAPA-TIPAKTMKA

diphtheriae, npurtaMaHHi Taki O3HAKW: aJre3vBHA
nceBoMeMOpaHoO3Ha aHriHa 3 cipyBaTo-0imMu
HalllapyBaHHSAMU, BUPa3Ha ToOJiaJeHONaTisA, He-
NPUEMHUI 3amax i3 pora, OJiAICTh WIKIPHUX T10-
KpuBiB, cybhebpuititeT a0 HOpMOTEPMist, HAOPSK
y mizstat mui. Taki mamieHTr moTpebyoTh TepMi-
HOBOTO (Ha cito!) obcTeskeHHs i B pas3i MO3UTHUB-
HOTO Pe3yJIbTaTy — BBEJIEHHS MPOTUAUMTEPIHTHOT
CUPOBATKHU BIIPOJIOBXK NEPIIUX 72 TOJ Bijl IOYATKY
3aXBOPIOBAHHA.

Tuitini yexknagnenns [TO, taki sk cepemHiii
OTHT, TEPUTOH3UJISIPHE a0CIe/yBaHHSI, CUHYCHT,
mKipHi 6axkTepiasbHi iHMEKIIi, TPAIIAIOThCS He-
vacto, Ha pieni 1,4% sunazakis ['TD [25]. Bapro
3a3HAYUTH, TII0 BITPOJIOBK OCTAHHBOTO JIECATUITTS
ITOCUJIAJIACS yBara /10 Mi3HiX YCKJIaJHEeHb CTPEITO-
KOKOBOI iH(eKIIii, 30KpeMa peBMaTUYHOI XBOPOOU
CepIIsl, YacToTa SIKOI Y CBiTi, 32 JJAHUMU JITEPaTy-
pu [7,31], 3pocsa 3 15 mutH 10 40,5 MJIH BHUIIA/IKiB
y nepiog 2005-2019 pp. 3anuimiaerbcsi 10rMOI0
MaTOrTeHeTUIHUN 3B’SI30K TIi€l IMYHOOIIOCEPEIKO-
Banoi martoJsorii 3 GABS-dapunriTom, mo 3amy-
cKa€e iMmyHHi peakiiii [6], xoua 00TOBOPIOETHCST POJIH
IHIIIUX CTPENTOKOKOBUX iH(Dekil [32].

BpaxoBytoun yacToTy BipyCHOI €TioJiorii, oc-
HOBHUM METOJIOM JIiIKYBaHHSI TOCTPOTO TOH3UJITY
€ Ii/ITPUMYBaJIbHA Tepallis, BKJIIOUaloun aHaIre3io
Ta TipaTaiiio; TaIliEHTU HeJacTo HOTpe6yIOTb
rocritasizartii [3]. st 6inbiocti namientis [T
€ caMOOOMEeKYBAIbHUM 3aXBOPIOBAHHSM, JIEBOBA
yacTKa 30YAHUKIB TOH3WJITY HAJEKUTh [0 HOP-
ModiopH i He moTpebye MmoBHOI epaaukaiii [33].
[le mo1aTKOBO MiAKPECTIOE AKTYATbHICTH BUSBJICH-
H$ BUTIQJIKIB, CIPUYMHEHUX Streptococcus pyogenes,
IUUIsl CBOEUacHOI Ta epeKTUBHOI epaankaitii. Hama-
raHHs onTumizyBatu etiorporny tepariio ['TO i
3MEHIINTH HaBaHTAKEHHsS aHTHOAKTEPiaTbHUMU
mpenapaTaMu Ha IUTSYUNA OPraHi3M BigoOpaske-
HO CTBOPEHHSM HU3KH /IaTHOCTUYHUX KOHCTEJIS-
MUHUX CUCTEM, 3aCHOBAHMX HA KJIIHIYHIN OIliH-
I[i OKPeMHUX CHUMIITOMiB, OTPUMaHUX Ha BEJUKUX
rpymnax Tali€HTIB i3 MO3UTUBHUMU pe3yJabTaTaMu
3aciBy Ha Streptococcus pyogenes. [liarHocTnyHa
mkana Centor (1981 p.) BUKOPHUCTOBYETHCS IS
BU3HAUYECHHSI HMOBIPHOCTI CTPEIITOKOKOBOI €Ti0J0-
rii I'TD y xBopux BikoM Bix 15 pOKiB, 115 MMIKaja
moaudikoBana Mclsaac y 2000 p. gyt giteit Bikom
Bizt 5 pokis, a mkama Wald (1998 p.) nobyzosana
3 YpaxyBaHHSM CE30HHOCTI. 3a yciMa HaBeJIeHUMU
MIaTHOCTUYHUMHW TIKAJaMU BUCHOBOK IIPO CTPET-
ToKOKOBY eTiosioriio ['TMD Oyayerbest Ha migcrasi
KOHCTEJISAIIi  MaKCUMaJbHOI cymu 6ajiB, Xoda
HMOBipHicTb 1i€l ol He epeBuInye 65%. OKpim
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TOTO, 3aJIy4eHi CUMIITOMH, SKIIO i aCOIIIOI0THCA 3
HaseskHicTio 30y aHnka T'TD 10 GakTepiaabHUX Ma-
TOTEHiB, BCE XK HE JAT0Th 3MOTY BCTAHOBUTH ITPUHA-
sesxkHicTb came 10 GABS. Tuimi 6akrepianbhi 36y1-
HUKHU He TOTPeOYIOTh epajiuKallii 3a JI0TOMOTo0
aHTHOIOTHKIB, [0 CTABUTH I1ijl CYMHIB JOILIbHICTH
3aCTOCYBaHHS aHTUMIKPOOHUX 3ac00IB Ha IiCTaB
BUKOPUCTAHHS JAHUX KJIHIYHUX TITKAJI.

Ha nporuBary 1ipomy, orpuMani Hamu jiani [17]
CBi/{4aTh PO Te, 1110 CyMapHa OlliHKa CTaHy XBOPO-
ro Ha ['T® <3,0 6asa 3a iarHOCTUYHOIO CUCTEMOTO
Centor cBiunuTh PO WMOBIPHICTH HECTPEITOKO-
KOBOI TTPUPO/IN 3aXBOPIOBAHHA 3i crienuivyHiCTIO
tecty 90,9% (95% J11: 83,5-90,5) i migBuIiye itoro
MOCTTECTOBY BiporiauicTh Ha 8,7%. OTxe, came
HU3bKa cyMa OaJliB la€ 3MOTy JiiKapeBi e(heKTHBHO
CIIPOCTYBATU €TIOJOTIYHY POJb [-TeMOJIITUYHOTO
CTPENTOKOKA, 1[0 Y3TO/KYETHCS 3 TYMKOIO iHIITUX
JIOCJTITHUKIB [22], AKi M IKPECITIOIOTH, IO HABIThH 32
MaKCUMaJIbHOI OIliHKH 3a 11Kajnoto Centor TMOBIp-
Hicrp Bumisenuss GABS He mepeBuiye 56%, 3a
MaKCUMaJIbHOI OIlIHKM 3a InKasolo Mclsaac —
51-53%. Orske, HaBITh 3a HAgBHOCTI B IalicHTa
MaKCHUMaJIbHOI OIIHKU HEe MOKHA 3 YIIEeBHEHICTIO
BCTAHOBUTH /[iaTHO3 CTPENITOKOKOBOTO (hapUHTITY,
IMOBIPHICTD $IKOTO Bi/IIIOBI/Ia€ PIBHIO TAKUHYTOI
MOHETH, TOMl K HaBeeHl KOHCTEJIAIINHO-/{1arHo-
CTUYHI IIKaJIN /1al0Th 3MOTY e(eKTUBHO BUSIBJIS-
TH TPyIy TAIi€HTIB i3 Hu3bkuM pusukom [T,
Bukankanoro GABS (3a ouinku <1 6au 1eii pusuk
He niepesuinye 10%) i, TakiM YMHOM, 3MEHIITyBATH
TArap HenmoTPiOHOI aHTUOIOTUKOTEpPATIil.

BaxiauBo  BifI3HAUMTU  PUBUKU  HEHAJIEXK-
HOIO BUKOPHUCTaHHS aHTUOIOTHMKIB, 30KpeMa,
dopmyBatHs aHTHOAKTEPiaaIbHOI PE3UCTEHTHOCTI,
IMJTYHKOBO-KUIITKOBI  po3Jiafin, jiapero, iH(peK-
ito Clostridium difficile ta 3poctanHst BapTOCTi
gikyBanus [12]. Kpim Toro, xoya aHTUGIOTHKM
MOKYTbh 3MEHIIUTH THIHHI yCKJIaJHEHHSA 1 TpU-
BAJICTh CUMIITOMIB, Tiell edekt HesHaunuit [14],
OCKIJIbKM TPUBAJICTb CUMIITOMIB CKOPOUYETHCS
sguire Ha 16 rogum.

Kopucrb Bij aHTubioTHkiB, mBuiie 3a Bce,
CITOCTEPITAETHCS B MOIYJIAIIAX i3 BUCOKUM PU3N-
KOM YCKJIaJIHEHb, 0COOJIMBO PEBMATHYHOT XBOPOOU
CepIIsi Ta PeBMATUYHOI IMXOMAHKU. 3 OTJISA/TY Ha 11e
He BTpavya€ aKTyaJbHOCTI CaHallisl CTPYKTYP JiM-
(hormoTkoBOTO KisMBISA Ta TepemyciM edeKTuBHA
epanukanisgs GABS nursaxom ontuMisarii JlikyBaH-
Hst [TD, cipuunnaenoro GABS [ 2], aist 3amobiran-
H$ TOCTPOI PEBMATUYHOI TapIUYKU Ta PEBMAaTUYHOTO
ypakenns cepigd. CydacHi cxeMH epajuKaIiiiiHol
tepaiii go6pe Bizomi [30], 6asyioTbes Ha gocTaT-
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HBO BUCOKII 4yTJIMBOCTI 30yIHUKA /10 B-JlaKTaMiB.
[Teninuain ab0 aMOKCHIIMJIH € IpernapaTaMu BU-
60py uepes iXHill By3bKHil Ta CIIPSIMOBAHUIA CIIEKTD
i, pigkicHi mo6iuHi eeKTH Ta ZOCTYIIHY BapTiCTh.
CriiiKicTh B-TeMOJITUYHOTO CTPENTOKOKA i1 0itro
J10 TIEHIIMJIIHY /aMOKCUTTUJIIHY Y CBITI He onucaHa.
3a ganumu KoxpaiiaiBebkoro orisay [36], Hapasi
He iCHY€ MepeKOHJIMBUX JIOKa3iB IepeBar cTOCOB-
HO TeHinmiainy B JikyBanHi GABS-IT® inmux
anTHOaKTepiasbHUX 3ac00iB. BUHATKOM i3 HU3b-
KUM piBHEM J0Ka30BOCTI € Kapbaimedem, mpore
B YKpaiHi BiH He 3apeectpoBanuii [10].

[cHy10TB CyTmIepedHOCTi 1 010 CUMIITOMATHYHOT
Tepartii, sika 3actrocoByeTbes pu I'TO. Tak, ocran-
HS pellaKilisgd HiMelbKOI HACTaHOBHU 3 JIKYBaHHS
aHTiHM [24] i3 CUTBHUM PiBHEM JIOKa30BOCTI PEKO-
MEH/IYE BIIMOBUTHCS BiJl MICIIEBUX aHTUCENITUY-
HUX i/a60 aHTUOIOTUYHKX IIperapaTiB I/ ropJia,
OCKIJIBKM TIepeBaskHa OijIbIIicTh BUMAAKIB TOCTPO-
ro 6GOJII0 B rOPJIi CIPUYMHEHA BIPDYCHUMU 30Y/IHM-
Kam#, a Taki (hapMaKoJIOTIYHI CepeTHUKN MOKYTh
CTIPUYUHUTH CEPHO3HI TIOOITHI Peakxiril.

Otxe, ['TO i Hapasi 3aJIMIIAETHCS AKTYATbHOTO
1 10 KiHI[S He BUPIIIEHOIO IIPOBJIEMOIO, 1[0 MAE MixK-
JMUCITUILTIHAPDHE 3HAUYeHHd, /IJIs BUPINIEHHS SKOI
HOTPIOHI 3yCHJLII OO0 ONTUMI3AIl AiarHOCTUKN
Ta JIKyBaHHS AITEH, TOTIMIIEHHS TPOTHO3Y 3aXBO-
PIOBaHHS, SIKOCTi JKUTTS Ta CKOPOYEHHSI 11OTpeOu
B XipypriuHomy JiikyBaHHi [28] muisgxoM BIIpoBa-
JUKEHHSI B IIPAKTUKY CY4YaCHMX HAYKOBHUX J[aHUX,
OTPUMaHMX Ha 3acajiaxX JoKa3oBocTi [27,29].

Mema nocnijykeHHS — ONTHUMI3yBaTU TaKTHU-
Ky JikyBaHHs aiteir, xBopux Ha ['TD, muisxom
JIOTIOBHEHHST KOMILJIEKCY Tepalrii mpernapaTaMu
MPOTU3ANAIbHOI Ta IMYHOMOJYJTIOBAJIBHOI il
3 OI[IHKOIO KJIIHIYHUX Ta IMyHOJIOTIYHUX MapKepiB
e(eKTUBHOCTI 3aITPOITOHOBAHOTO JIIKyBaHHS.

Marepianu Ta METOIH JOCHIIKEHHS

[Tix HammM CcHOCTepesKeHHAM IepedyBajia
51 rocuitasizoBaHa AUTUHA 3 KJIIHIYHUM JiarHo-
3oM ['TO, sixa oTpuMyBasia KOMILIEKCHE JIiKyBaH-
HJ B yMOBaxX BiJ/IiJIEHHST KpamneJabHUX iH(EKIin
OKHII «YepHisenpka obsacHa AnTsAYA KJiHIYHA
gikapus» yrponoBx 2019 p. Kniniunuii piarnos
BCTAHOBJIIOBAJIM BiJIIOBIIHO /10 YWHHUX KpHU-
TepiiB /IIarHOCTUKM Ta 3 OTJISI/Ly Ha PE3YJIbTaT KOM-
IJIEKCHOTO KJIIHIKO-TIapaK/IiHIYHOrO 00CTeKEHHS,
sIKe JIOTIOBHIOBAJIM 3a PaXyHOK PO3PoOJIEHOT Ta
BIIPOBAKEHOI KOHCTEJIAIINHOI TabJuili  OIiH-
ki TsoKKocti nepebiry ['TD. Bukopucranus Ta-
GJIMIL MTOJIATAIO B JI0JaBaHHI OIIHKM BUPA3HOCTI
30 cumnromiB I'TO, koKHUI 3 AKUX OI[IHIOBAIN
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tak: 0 6asiB — BiICYTHICTB IIPOsiBiB, 1 6am — momip-
Hi, 2 6anm — cepenni, 3 6aau — BUpaskeHi, 4 6aau —
3HAUYHO BUpPaxkeHi o3zHaku. OTKe, MaKCcUMaTbHA
cyma baiB moske csaratu 120.

[Ticost inopmoBanoi 3roau G6aTHKIB AiTEl TPO-
BOJIMJIM TIOTJINOJIEHe TapakjiiHiuHe 0OCTeKeHHs
3 BU3HAUYEHHSIM y CUPOBATIi KpoBi C-peakTHBHO-
ro 6isika (CPB) Ha MOMeHT rocmiTasmisarii /10 cra-
[IOHapy 3 [IarHOCTUYHOIO METOI0, a Ha 7-My 100y
JIIKyBaHHSI — CHUPOBATKOBOI KOHIIEHTpaIlil iHTep-
setikiny (LJT) -4, -6, -8, hakropa HEKPO3y My XJIMH —
o (DHII-a) Ta inTepdepony-y (y-IOH) nus otin-
K1 e(heKTUBHOCTI JIIKyBaHHS.

Cuposarkosuii Bmict CPbB (mr/m) Busnaua-
JI METOJOM IMYHOTYPOIIUMETPUYHOIO aHAJI3Y
3  BUKOPUCTAHHSIM  BIJMIOBIIHUX  PEAKTUBIB
ans pocaipkennss pisusa  CPB y  cuposatni
(Beijing Century World Biotechnology Co., Ltd.).
Cuposartkosuii Bmict 1JI-4, 1JI-6, 1JI-8 (1ir/mmn),
KOHIIeHTpallito y cupoBatii kposi y-IOH (1r/mu)
i OHII-a (1r/mia) gociipKyBaau 3a JIOHOMO-
roi0 TBepAo(ha3HOTO IMYHO(DEPMEHTHOTO aHai3y
(ELISA) 3rizHo 3 mpoTOK0JOM BUPOOHUKA 3 BU-
kopuctauHsM peaktuBiB («Bexrop BECT») misa
iMyHO(DEPMEHTHOTO BU3HAYEHHS KOHIIEHTpAIlil
BUI[€3a3HAYEHUX IIUTOKIHIB y Ol0JIOriYHUX Piu-
Hax JIIOAWHU B iMyHOIor uHii maboparopii OKHIT
«YepHniBernpka ob1acHa IUTSYa KJIiHIYHA JTIKAPHST».
CriekTp iIMYHOJIOTIYHUX JIOCJII/IZKEHb, ITPOBEICHUX
HaMU 3 MeTOIO OIIHKY e(heKTUBHOCTI 3aIIPOIIOHOBA-
HOTO JIiKyBaHHSA (cxema Ymkasnop + ToH3umoTpen),
6asyBaBCs Ha TOMY, HIO HifAHEOIHHWIT MUTIAIUK
€ OpPraHoM TIepInoi JiHii 3aXMUCTY Biji TATOTEHHUX
areHTiB, JIOKYCOM PEIUANBHUX 3alaJbHUX TIPO-
1eciB Ta BoJHOYAC €(PEeKTOPHOIO CKJIQ0BOIO CH-
CTEMHOTO TYMOPAJIbHOTO Ta KJIITUHHOTO iMyHiTe-
Ty, 6a HaBiTh IOIIKOIKEHI MUIJAIUKUA MOXKYTh
30epiratu iMmyHHY KoMIieTeHTHICTD [35]. 30KpeMa,
y HaBeJECHOMY JIOCJIJIKEHHI aBTOPU IiITBEPNJIN
3pocTaHHd TPOAYKIi nuTokinis Thi-cybrormyis-
imiero mimpornuTie (TNF-a ta IFN-y) nopiBHsAHO
i3 CMHTE30M IPOTH3ANAJbHUX ITUTOKIHIB KJIITH-
Hamu Tho-THIy 1pM peKypeHTHOMY TOH3WJIITI.
OTxe, HaBeleHWH IUTOKIHOBUN TPOMiIh MOX-
Ha BBaXaTW CypOTaTHUM MapKepOM BUPa3HOCTI
3aMaJIbHOTO TIPOIECY B MUTIATIKAX.

[lnsg  excrpec-miarHOCTUKU  CTPEMTTOKOKO-
Boi eriosiorii I'T® i BusBaenns GABS y wmas-
Kax-BiOUTKAX i3 MWUTIQINKIB BUKOPUCTOBYBAIN
«Crpenratect> BupoOHHUITBa <«Dectra Pharm»
(O®panmis). Tect 3mificHiOBaIN BiANOBIAHO [0
incTpykmii BupoOHuka. Ilo3utuBHUIT pe3ysbrar
mBuakoro tecty Ha GABS BBaxkamu joctaTHiM
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]I €T10JIOTIYHO1 JIIaTHOCTUKMY, a B pa3i HeraTUBHO-
ro TECTy IPOBOAMIN JOJATKOBE GaKTepioJoriumHe
JIOCJIJIZKEHHST MaTepialy Ha BiJIIIOBI/IHUX KUBUJIb-
HUX cepeoBHINaxX y OakTepiosoriuHiii Jaboparopii
OKHII <«YepHniBerpka obsacHa AWTSYa KJiHiY-
Ha JiikapHs». BiJICyTHICTb CTPENTOKOKOBOI €Tio-
gorii I'T@ migTBepMKyBaIn 3a HETAaTMBHOTO pe-
3yJIBTaTy MIBHAKOTO TECTY Ta OaKTEepioJoriaHoOro
JOCJI/IKEHHS.

3 MeTo JIOJIATKOBOTO TIATBEP/UKEHHST OaK-
TepiaibHOI ab0 BIPYCHOI TIPUPOIN 3aXBOPIOBAHHST
MpU TOCTIiTasi3aIll AiTel /10 BiIIJIEHH, 10 TToYaT-
Ky aHTHOAKTepiaJbHOI Tepallii, Z0CTiIKyBaI BMICT
CPB y cuposarii kposi. HaBezseny kombGinartito mpe-
naparis YmMranop + ToH3usoTpeH y BIKOBUX /103aX
MPU3HAYIA HE3aJIeKHO Bijl PE3yJIbTaTiB MBUIKOTO
TecTy, BUTIA/IKOBUM METOJIOM, Ha TijicTaBi iHhopMO-
BaHOI 3ro/11 OAThKIB J[iTeil HA yY4acTh Y IOCIiKEHHI.

[ocnizkeHHd BUKOHYBAaJIW  BIAIMOBIHO 11O
npuHimmiB leabcincbkol aexmapartii. [IpoTokon
NOCJIJIPKEHHST  yXBaJieHO JIOKaJbHUM eTUYHUM
KOMITETOM 3a3Ha4€HOl B pOOOTI yCTAaHOBH.

OnepskaHi  pe3yJibTaTH  JIOCJIPKEHHS  aHaJli3y-
BaJM 3a JIOIOMOTOI0  KOMITIOTEPHOTO — TIaKeTy
«Statistica 6» StatSoft i ExcellXP ama Windows
Ha TIEPCOHATBHOMY KOMITIOTEpi 3 BUKOPUCTAH-
HAM TIAPaMETPUYHUX 1 HemapaMeTPUYHWX MeTOIiB
obuncrenns. [IpaBuibHiCTh HyJIBOBOI  TimoTe3n
BU3HAYA/IM 3 ypaxXyBaHHSIM PiBHS 3HAUYIIOCTI «pt»
(3a CrhrofieHTOM), «p@» (METO/I KyTOBOTO TIEPETBO-
penns Dirrepa) 3 IMOBIPHICTIO MOMIITKI <5%. Pusnk
peastizarii mozil BUBYAIN 3 ypaxyBaHHSIM aTpuoOy-
tuBHOTO (AP) Ta BitHOCHOTO (BP) pH3ukis, a Takox
criBsiziHOIEeHH: manciB (CIID) nosiii 3 BusHaYeHHIM
ix 95% nosipunx inrepsaiis (95% [1).

Edexrupnicts gikyBanusa ['TD ominioBanu 3
MO3UIN  KJiHIKO-€eMiIeMioJIOTIYHOTO aHami3y 3a
samkeHHssM AP i BP 3 ypaxyBanuam MiHiMaabHOT
KiJIBKOCT1 XBOPUX, SKUX CJIiJ TTPOJIIKYBATH JIJIS OT-
PUMaHHS O/IHOTO [TO3UTUBHOTO Pe3yJIbTaTy.

PesyabraTé A0CHiAKEHHS Ta iX 00rOBOPEHHS

Y 3araspHiil KOTOPTI TAalli€EHTIB HAABHICTb
GABS y Maskax 3i cJi30B0i MUTJATNKIB TiATBEP-

'y 30,3% sumnazkis (miarpyna GABS+, n=20),
a BiJICYTHICTh CTPENTOKOKOBOI1 iH(EKIIiT 3apeecTpy-
Basil BifnoBinHo y 69,7% mnartientiB (miarpyma
GABS-, n=31). 3 niarHOCTUYHOIO METOI0 BUKOPH-
cTOBYBasM MBUAKUHN «CTpenrtarecTs i miATBeP/KY-
BaJIM 3a IAHUMU GAKTEPiOJIOTIYHOTO 3aCiBY.

[TamienTiB, 4gki yBIAIMIM B JOCTIKEHHS,
3 ypaxyBaHHSM 0COOIMBOCTEI IPU3HAYUEHOTO JIKY-
BaHHS TOJIJINJIN HA JIBI KJIIHIYHI TPYTTH MOPIBHSH-
H4. [lepmy (I) rpymy chopmyBamm 28 marrieHTis,
xBopux Tta ['TD, gki B ckIami KOMILIEKCHOI Tepa-
il orpuMyBaji KOMOIHAIiI0 CTaHIapTU30BaHO-
ro ekcrpakry Pelargonium sidoides EPs® 7630
(Ymkamop) 1 KOMIUJIEKCHOTO TOMEOIIATUYHOTO
npenapary TOH3WJIOTPEH y BIKOBUX /103aX 3Ti/IHO
3 IHCTPYKIligMU 10 TpemapatiB. Pemra 23 ma-
nientis copmysanu apyry (II) kuiniuny rpymy
JliTeld, SAKi OTPUMYBAJIM AHAJOTIYHE JIIKyBaHHS
3 npusoxy I'TD, ane Ge3 komOinaiii YMkamop i
ToususoTpeH, Ta BUCTYIIAIN TPYIIOIO TOPiBHSHHSL.

3asHaueHy KOMOIHAIIO IMpermapaTiB YMKaJIop
i ToH3WJIOTPEH TPU3HAYMIN BUIAIKOBUM METO-
JIoM 3a iH(popMoBaHOI 3roau 6aTbKiB giTeil 3 1-10
JIHS TOCIiTasi3allii He3aJesKHO BiJl Pe3yJibraTiB
mBUAKOro «Crpentarectys, TaKUM YUHOM, 10 1[I0
KOMOiHOBaHy Tepariio oTpumaiu 46,4% XBOpUX
miarpynu GABS+ ta 65,2% narienTiB miarpymu
GABS-.

3arajibHy XapakTepUCTUKY TPYIl XBOPUX HaBe-
neHo B Tabuuii 1.

OTiKe, 32 OCHOBHUMHU KJIIHIYHUMU MTOKa3HUKA-
MU CTBOPEHi TPyl XBOpUX Oy/IM 3iCTaB/IOBaHi,
HE BCTAHOBJIEHO CYTTEBUX BiJIMIHHOCTEH 3a OC-
HOBHUMHU KJIHIYHUMU TOKA3HUKAMU B IHATPY-
nmax GABS+ i GABS-. IlikaBo, 110, 32 BUHSITKOM
namienTis  migrpynu  GABS+, BusBIEHO 3aKo-
HOMIPHICTh /10 TiepeBa’kaHHd YaCTKU XJIOTTYUKIB
B ocHOBHUX Tpymnax Ta miarpyni GABS-. IIpore
came 4Y0JIOBiYa CTaTh, 3a JAaHUMU HAYKOBUX JIKe-
peJi, € OJTHUM i3 YhuCJIeHHUX (PaKTOPIB CXUJIBHOCTI
no dopmyBanus crpentokokoBoro ['TM Ta itoro
peruuByBantd [9]. Bogrouac HaliMeHta yacTka
MEMIKaHIIIB CiJIbCbKUX paiioniB y miarpymi GABS+
Y HAIOMY JIOCJI/IKEHHI CITiBIIa/1aJ1a 3 XapaKTePHOIO

Ta6ruys 1
3aranbHa KJiHiYHa XapakTepucTuka rpyn nopiBHAHHSA (M+m)
Kniniuna rpyna, nip- KinbkicTb Cratb (%) Micue nomeLlukaHHs (%) Bik (poku)
rpyna XBOpUX XJIOMYNKN AiByaTka micTo ceno
| rpyna 28 53,546, 1 46,5%6, 1 53,546,083 46,5+6,03 8,0+0,9
Il rpyna 23 56,5+8,3 43,5£8,3 39,1£8,6 60,9+8,6 8,710
GABS+ nigrpyna 20 27.3+7,2 72,7+8,2 81,8+6,8 18,2+5,3 7515
GABS- nigrpyna 31 52,246,8 47,8+8,6 56,6+8,3 43,6+6,7 8,0+1,1
Pt, Po >0,05 >0,05 >0,05 <0,05 >0,05
lMpumitkv: GABS+ — «CTpenTtatecT» i/abo 6ak3acis Ha GABS nosutneHmniz, GABS- — «CTpentatecT» i 6ak3acis HerarvisHi.
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JUUI B-TeMOJIITUMHOTO CTPENTOKOKA eITi1eMioJIoTiv-
HOTO CXUJIBHICTIO /IO TIONTUPEHHS 32 YMOB CKYTTY€eH-
He HacesieHHd i Ticnoro koutakty [39]. [Tokazano,
M0 TPOKMBAHHA B yMOBaX MicTa CTaTHUCTHYHO
JIOCTOBIPHO ITi/[BUIILYBAJIO IAHCH CTPENTOKOKOBOI
etiosiorii I'TM B ob6cTEKEHIN KOrOpTi TMali€HTIB
MOPIBHAHO 3 XBOPUMM [ITbMU, SIKI MPOXKUBAIN
B cinbepkiit micresocti: CIII 3,4 (95% /I
1,9-6,6), BP — 1,8 (95% A1: 1,2-2,8), AP — 30,0%.

Kuiniuny omninky xapakrepy tmepebiry T'TD
y AWHAMII JIKyBaHHsS O0CTEKEHUX JiTeil 3iii-
CHIOBAJIM 3 BUKOPUCTAHHIM PO3POOJEHOI KOH-
CTEIAINHOI TabJMIl OIIHKK TSKKOCTI T1epebiry
[TO ynpomosx TKHA TocmiTamizarii. JuHamiy-
Hi pe3ysibraté Takoi OaJbHOI OIIHKYM HaBEIEHO
Ha pucyHky 1.

3a maHuMU pucyHkKa 1, TpW OMHAKOBIH OITiH-
i Tskkocti ['TM y rpymax mopiBusHHg B 1-11y
no0y rocmitasizanii giteii 060X KIIHIYHUX TPYII,
y TOZAJIBIIOMY XBOPI, SIKi OTPUMYyBaJU KOMOiHa-
1ito npenapatiB Ymrasop i ToH3uI0TpeH, ne-
MOHCTPYBaJIU CTabiIbHY TEHEHIII0 /0 JIETIIIOTO
nepebiry 3axBoproBaHHsI, IPUYOMY Ha 2 i 3-Tio j10-
Oy 1i BIIMIHHOCTI B Ipylax XapaKTepu3yBaJucs
CTaTUCTUYHOIO JJOCTOBIPHICTIO.

Tak, Ha 3-110 100y JiKyBaHHs GabHA OLIHKA TSIAK-
KOCTI, sTKa TIePeBUIILyBaIa CEPEHBOTPYTIOBY (26 Ga-
JiiB), Masia miciie B | kuriniuniii rpyti y 46,5% BUTIAJIKIB,
ay Il rpymi — y 95,7% criocrepeskens (pe<<0,05).

Kpama epextuBnicTs mikyBaHHd xBopux [ rpy-
U IIJISIXOM 3aCTOCYBaHHs KOMOiHaIii nmpemnapariB
YMmrkanop i TOH3UJIOTPEH MiATBEPKYBaIaCs CTaTh-
CTUYHO JIOCTOBIPHUMMU TTAHCAMU JIETTIIOTO KJIiHIY-
Horo Tepebiry 3axBopioBantst Ha ['TD Ha 3-TiO
noby mikyBauHs (oriaka TskkocTi [TO — <26 6a-
JiB) mopiBHsAHO3AiThMU [ TpyniunopiBusanns: AP —
39,8%, BP 2,8 (95% AL 1,1-7,2), CIII —
25,6 (9,0-72,6).

Y rabauii 2 HaBeIEHO MOKA3HUKKM KJIHIKO-
eIi/IeMiONIOTIYHOTO  PUBUKY  JIOCATHEHHSI  JIO-
CTOBIPHO JIETTIIOTO TIepPebiry OCHOBHUX CHMITTOMIB
['TD Ha 3-T10 100y JIiKyBaHHS B IiTEi, IKi OTPUMY -
Basii KoMOiHaItito YmMkanop i ToH3uIoTpeH.

Banun

1 peHb

2 feHb
I'rpyna 38,6 34,5 26,6 21,8 15,6 10,3 6,9
e || rpyNa 40,6 40,3 33,8 25,6 18,3 12 8,5

3 AeHb 4 peHb 5 AeHb 6 AeHb 7 peHb

Aewb rocnitanizayji

| rpyna  esss|| rpyna

Puc. 1. OnHamivHa xapaktepucTtika (y 6anax) TaxkocTi nepebiry roctporo
TOH3UNOMDAPUHIITY B AiTEN KIiHIYHUX rPYN NOPIBHAHHSA

OTske, 3acTocyBaHHS KOMOIHAIli mperaparis
Yuvkanop i TOH3WJIOTPEH MOJIIIIyBano mnepebir
I'T®y miteii I rpyny, CripysiyIo MoJieTmeHHI0 BUPa3-
HOCTI OCHOBHUX CUMIITOMIB, 30KpeMa, Ha 3-TIO J10-
6y sikyBantst. Kiiniko-emigemiosoriyauii anasi3
MOKa3aB, 10 HaBe/leHa TepaleBTUYHA TaKTUKA
I IBUIIY BaJIa IIAHCH JIETTIIOTO repebiry Ha 3-TIo 10-
Oy sikyBanus: migsuiienus AP — 49,2%, nigsu-
mennst BP — 91,9% npakTudyHo B KOXKHOTO Talli€H-
ta (MiHiMaJibHA KiTbKicTh XBopux — 1,0).

3 ypaxyBaHHSIM iMOBipHOCTI OiJIbIll BUPa3HOTO
3anajbHOro mpoiecy y xpopux Ha ['TO, cipuun-
Hennii GABS, 6yJ10 I0IIbHUM HOPIBHATH OaJbHY
OIIHKY TSIKKOCTI Tiepebiry 3aXBOPIOBAHHSI B iTel
i€l MiArpynu 3ajeKHO Bijl TOTO, Y1 BOHU OTPHU-
MyBaM KoMIieke Ymkasnop i Tousunorpen. Tak,
Ha 3-Tio 7100y JIiKyBaHHs cepeHiil 6al TSKKOCTI
I[T® y migrpyni GABS+ cranosus 32,0+2,5 6a-
Jla, y XBOpHUX I[i€l MiATpynu, $gKi OTpUMyBa-
JU  CcTaHAapTHe JIiKyBaHHs, — 34,4%2,5 Oaia,
a Ha T/ 3acToCyBaHHS KOMOiHaIlil YMKaaop i
Tonsunorpen — Jmine 28,4+4,8 6ana (B ycix Bu-
nagakax pt>0,05). [Torpu BizicyTHicTh cTATUCTHYHO
JIOCTOBIPHUX BiJIMIHHOCTEH, 10 MU TMOSCHIOBATU
HEYUCJIEHHICTIO iIIPYI, MOXKHA MPUITYCTUTH, 1110
KJIIHIYHA CUMITOMATHKaA CTpenToKokoBoro ['TM
Kpallle KOHTPOJIIOEThCSI KoMOiHaIi€o YMKauiop
i ToH3UIOTpEH, HI3K CTAHAAPTHOIO TEPAITIEIO.

Ha 1-1ry 100y cTaiioHapHOro JiKyBaHHS IiTsIM,
SKi yBIMIITN B OCHIKEHHS, HE3aJIEKHO BiJl TPY-

Tabnuys 2
Moka3HuKKM KiHiKO-enigemMioNnoriyHoro pu3snKy A0CArHeHHss CUMMNTOMaTU4YHOT ePeKTUBHOCTI
KoMOiHauii YMkanop i ToH3unoTpeH Ha 3-Tio [o0y nikyBaHHS (y 6anax)
Moka3HuK KNiHiko-eniaemionoriyHoro pu3anky
CumnTom T CLL (95% Al) BP (95% AJ) AP, %
Binb y ropni 2,3(1,2-4,3) 1,5(1,0-2,3) 20,7
Kawenb 6,5(3,4-12,1) 2,7(2,0-3,6) 43,4
Habpsak muroanvikis 12,3 (4,3-35,3) 2,2(0,8-5,8) 491
HallapyBaHHs 25,1(8,9-70,5) 2,8(1,1-72) 59,7
111
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Tabruys 3
BmicT okpeMux LUTOKIHIB Ta iHTepnelkiHiB Ha 7-My A00Y NnikyBaHHS AiTel rpyn i niarpyn nopiBHAHHS
. . . LunTOoKiHN
KniHiyHna rpyna, KinbkicTb
nigrpyna XBOPUX 171-6 171-8 ®HM-a IPH-y
(nr/mn) (nr/mn) (nr/mn) (nr/mn)
| rpyna 28 14,1£3,4 15,2454 2,1+0,5 21,8423
Il rpyna 23 8,7+3,0 37,6+7,6 4,525 30,0+1,2
GABS+ nmigrpyna 20 9,2+2,8 37,9472 2,1£0,7 25,4£2.7
GABS- nigrpyna 31 13,3+£3,4 16,645, 1 4,2+12 254+1.8
L1,
Pt, Po >0,05 GABS+:GABS- >0,05 1:11<0,05
<0,05

MOBOI TPUHAJIEKHOCTI BU3Havyasu pisenb CPb nis
HNOJINIIEHHS /IIarHOCTUYHUX TIPOIe/yP 32 Pi3HOI
etiosorii ['TD. [locaimkenns BMiCTY B CHpOBAT-
i kpoBi CPb Ha MomenT rocmiTtasisarii giTeir 10
CTallioHapy He /1aJl0 3MOT'M BUSIBUTU CTaTUCTUYHO
3HAYYIIi PO3GIKHOCTI MisK IPyIaMu i IArpyHamu
TOPIBHAHHS, 1110, MOXKJIUBO, I0/IaTKOBO TTi/ITBEPIU-
JI0 TXHIO 3icTaBitoBanicTb. [lokasano, mo B I rpymi
cepenniil pisenb CPbB y cuposartiii KpoBi cTaHo-
BuB 5,18%0,9 mr/a, y II rpymi — 5,57+1,1 mr/x,
a B miarpynax GABS+ i GABS- — 6,1£1,3 mr/x
i 4,5£0,8 mr/n BigmosizHo (B ycCix BHITagKax
pt>0,05). BukopucroByroun PpOBIOAIIbYY TOY-
Ky cupoBaTkoBoi koutenrtpaitii CPb >10,0 mr/m,
sIKa BBAKAE€ThCs KpUTepieM GakrepiasbHol iH(DeK-
11ii, HAMU He BCTAHOBJIEHO CTATUCTUYHO JIOCTOBIp-
HUX BIIMIHHOCTEW 3a IIUM MOKa3HUKOM Y KJIiHIY-
HUX rpynax i niarpynax nopiBHsHHs. BoaHouac
y MArPYI XBOPUX 13 MiITBEP/FKEHOIO CTPEIITOKO-
KoBOIO iHdeKTieto 3a3Havennii BMicT CPb Bussiie-
HO Y 47,1% Bunazkis, a B miarpym GABS- — rinpkun
y 24,2% crioctepeskenb, a oTxe, HasiBHiCTE GABS
y MasKax i3 IOBepXHI MUTJAJUKIB acollifoBasa-
cs 31 3poctanusaM Bmicty CPB y cupoatiii kposi
>10mr/m: AP —24,9%, BP — 1,6 (95% /11: 1,1-2,4),
CHI — 2,8 (95% NI: 1,5-5,1). Buxoasiun 3 11b0-
ro, TAKW IMYHOJIOTIYHUN MapKep y MepeBuIleHHi
3a3HAaYEHOI PO3MOIIBLYOT TOUKU MOKHA OIIHIOBA-
TH 3 MO3UII PUBHKY OaKTepiaJbHOIrO 3alaJeHHs,
cupuunnenoro GABS.

OTtpuMaHi HaMHW Pe3yJBTaTH y3TOKYIOTHCS
3 JIaHUMH JiTepaTypu [34] 1mo/10 3a10BIJIbHOI 4yT-
JIMBOCTI HABEJIEHOTO 3aAJIbHOTO GioMapkepa, 1mpo-
Te 3a OOMEKEHOI [iarHOCTUYHOI I[iHHOCTI uepes
HOTO HEIOCTATHIO CETU(IYHICTb.

[liig OlIHKM BIJIMBY 3alIPOIIOHOBAHOI Ta BIIPO-
BA/IKEHOI cXeMM JIiKyBaHHS YMKasop + Tonsu-
JoTpeH Ha 3anaapHuii mporec npu ['TO BuByas-
Ccs BMICT OKpeMMX IHTEPJEHKIHIB Ta IIMTOKiHIB
Yy CUPOBATII KPOBI JiTell KIIHIYHUX TPYII 1 MATPYT
MOPIBHSIHHS Ha 7-My 700y JIKYBaHHS B CTallio-
Hapi (tabu. 3).
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3a ganumu TabanIl 3, i BIVINBOM KOMILJICKC-
HOTO JIKYyBaHHSI 3 BWKOPUCTAHHSIM KOMOiHa-
il mpernapariB Ymranop i ToHsusoTpen y fitei
[ xkiniuHOI rpyNu criocTepirajncs MO3UTUBHI 3Py-
MEeHHSA Y BMICTI OCHOBHUX IMPO3anajgbHUX 1HTEP-
JIEHKiHIB Ta IIUTOKIHIB 31 CTATUCTUYHO BipPOTiTHUMUI
BigminHOCTSIME cTOcOBHO 1JI-8 Ta y-IDH. Boaxo-
yac y miarpymi GABS+ Ha 7-my 100y JiKyBaHHS
crioctepirascst suiuii BMmict 1JI-8, Ha mporuBary
TEHJIEHI[isSIM i3 GOKY iHIIMX IIMTOKIHIB, BMICT SIKHX,
MabyTh, BizoOpaxkaB BILIMB aHTHOaKTepiaabHOIL
Teparii Ha epajiKaito 30y AHUKa | BMEHIIICHHS aK-
TUBHOCTI 3aM1aJIbHOTO TTPOIIECY.

I[Te y3romky€eTbes 3 pe3yasTaTaMu, OTPUMaHUMU
JIOCTIITHUKAMU Ha MPUKJIAJl TOCTPUX PecripaTop-
Hux iHdexii [16], 1e BcTaHOBIEHO KOpesAliiiHi
3B’s3km 1JI-8 i3 KIIHIYHUMM TTOKA3HWUKAMU TSIK-
KOCTI iH(EKITITHO-3aTaTbHOTO TIPOTIECY, 3 OTJISITY
Ha Te, MO Tell 1HTepJIeKiH BU3HAYAE PEKPYTUHT
Ta aKTUBAIIiI0 HEUTPOdITiB.

Otxe, ik Mapkep edeKTUBHOTO JiKyBaHHs, 110
HEe MaJjio eTIOJOTIYHOI CeJIeKTUBHOCTI, cepeHiil
Bmict IJI-8 Ha 7-my 100y JIKYyBaHHS B IIPEACTAB-
HUKIB | KJIHIYHOI Ipynu TPaKTUYHO CIIiBIAJAB
3a aHAJIOTIYHUM IIOKA3HMKOM Yy HiJATPyIi HecTpen-
TOKOKOBUX TOH3UJITIB (GABS-), a g miteit, ski
orpuMmyBasin crangaptae JikysauHs (II rpyma),
BijtoOpakaB 36epesKeHHsT aKTHBHOCTI 3aabHOTO
MIPOIleCy, aHAJOTIYHOTO CTPENTOKOK-OMOCEPE/IKO-
BaHoMmy 3anasienHto (miarpyna GABS+). 3 iei
TOYKHU 30pYy IPU3HAYCHUI KOMILIEKC JiKyBaHHSI
3 JgojaBaHHAM YMKasop 1 Touausorpen Je-
MOHCTPYE JIOBEJIEHY BHCOKY IPOTHU3AIAJIbHY
e eKTUBHICTB.

[le miaTBEpAKYyBaAIOCS CTATUCTUYHO JOCTOBIP-
HUM 3MEHIIEHHIM CepeHbOTPYIOBOTO MOKa3HUKA
cupoBaTKkoBoi KonienTpaiii y-IMOH i Tenzgeniiieio
110 1BOpa3oBoro 3umkeHHs kKouienTparii @HII-o
i/l BIIMBOM TPHU3HAYEHOTO JIKYBaHHS XBOPUM
[ rpymm. OtpuMani pe3yabraTi BUIAIOTBCS TOBOJI
Ba)KJTMBUMU, OCKLJIBKU Ii XEMOKIHU € TIOTY;KHUMU
iHiI[laTOpaM¥ IUTOKIHOBOTO TITOPMY, 30KpeMa Mpu
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COVID-19 [21], a oTike, 4iTKO Ta MOBHO BizoOpa-
KYIOTb aKTUBHICTD 3aM1aJIbHOTO TIPOIIECY.

Cuaig 3ayBakWTH, IO BMICT TIPOTU3AMAIbBHO-
ro IJI-4 na 7-my n00y JiKyBaHHS B [[iTeil OCHOB-
HUX KJIHIYHUX IPYI MPaKTUYHO 30iraBcs i csiraB
y xBopux I rpymu 1,1+0,5 nir/mi, a y II rpymi —
1,0£0,4 rir/™ma (pt>0,05).

KommiekcHe BUKOPUCTAHHS BUBYEHUX ITH-
tokiniB (CPB, y-IOH, IJI-8) y 3uauennsx, ski
MEPEBUIIYBAIN PO3IOILILYL [JIsT BipyCHUX 1 Gak-
TepianbHuX iHGekii (Bianosiaro >10,0 M/ s
CPbB i >10,0 nr/ma past y-1DOH rta 1JI-8), na 7-my
100y JIKyBaHHS YiTKO BifoOpaKyBajo 3HUKEH-
HS aKTMBHOCTI 3al1aJIbHOTO TIPOIECY 111/l BITMBOM
KoMmOiHarii mpemaparis Ymkamop i ToHsumoTpeH,
OCKLJIbKM B fiTeir | KJiHIYHOI rpynu masno micie
CTATHCTUYHO BipOTijiHe 3HUKEHHSI PU3UKY 30epe-
JKEHHsI KOHIIEHTPallil IMX IUTOKIHIB, BUIIE 32 Ha-
BezieHe pedepeHTHe 3HaUeHHA. Tak, 1010 XBOPUX
I xmiriunoi rpymm 3umkenns AP ganoi momii cara-
710 20,8%, sumskennst BP — 32,3% 1nipu MiHiMa/bHO
HeoOXiiHii KibKoCTi XBopux — 3,1.

OrpumaHni pe3yJbraTi y3ro/KyloTbCs 3 TaHUMU
JIiTepaTypu CTOCOBHO Kpalioi eeKTUBHOCTI KOM-
MJIEKCHOTO 3aCTOCYBaHHS MPO3aIaJbHUX MapKepPiB
i3 ZIarHOCTUYHOIO 1 MPOTHOCTUYHOIO METOI0 TPHU
TOCTPifl pecmipaTOpHi TMAaTOJIOTi], 30KpeMa, TOH-
auititax [41].

BaxauBo 3azHauuTH, 110 B HAIIOMY JOCJi-
JUKeHH] repeBullieHHsT pedepeHTHUX 3HAUYeHD /I
KOMILJIEKCY BWBYEHHMX MPO3aNaTbHUX MapKepiB
CPB+1JI-8+y-IOH na 7-my poby JiKyBaHHS
B TATPYHi 3 MiATBEPYKEHOIO CTPENTOKOKOBOK)
indexkuielo (GABS+) Busnauanocs y 53,0% Bu-
MajIKiB, a Tpu HecTpenTokokopux [TAD —
y 38,7% cnocrepexxenb  (pe>0,05).  Otxe,
KOMILJIEKCHE BUKOPUCTAHHS Ili€l 1arHOCTUYHOI
Tpiaan, KOKHUN i3 KOMIIOHEHTIB SKOI TIePEeBUIILY-
BaB Bi/INOBifiHe pedepeHTHE 3HAUEHHS, XapakTe-
pusyBajacsi MiABUINEHHIM IaHCIB 30epesKeHHsT
6aKkTepiaJbHOTO 3alajieHHs] Ha 7-My 700y JKy-
BaHHA y xBopux miarpymu GABS+ momno mia-
rpynu GABS-: AP — 17,0%, BP — 1,4 (95% [1I:
1,0-1,9), CIII — 1,9 (1,1-3,5). 3 KJIiHIYHOI TOUYKHU
30py, 1ie MosKe OyTH BimoOpaskeHHSIM HeBHOI ped-
PaKTEepPHOCTI 3aaIbHOTO TIPOIECY 0 TTPU3HAYEHO-
TO JIKyBaHHS 3 MPUBOAY CTpenTokokoBoro ['TD,
i, MaOyTh, BUBHAYAE JIOIIIbHICTH TIOCHIEHHS e(heK-
Ty Takol Teparii NJISIXOM BBEJCHHS IperapariB
KOMILJIEKCHOI TIPOTU3aNaIbHOT Iii.

Buxoasgum 3 11p0TO, 3 KJIHIUHOI TOYKU 30PY,
BaKJINBUM OYJIO TTPOBECTHU TMOPIBHAJIBHWIT aHATI3
BMICTY TMpO3alaJbHUX IMYHOJIOTIUHUX MapKepiB

ISSN 2663-7553 Cyuacna nexniatpisa. Ykpaina 8(128)/2022

35 30,7

nr/mn
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DHMN-a I®PH-y 1n-6 1n-8
OYMK/TH+ 2,7 19,3 13,9 8,5
EYMK/TH- 1,4 30,7 5,2 38,1
LuToKiHn
OYMK/TH+ BEYMK/TH-

Puc. 2. BMiCT okpeMux LIMTOKIHIB Ta iHTepielikiHiB Ha 7-My J0OY NikyBaHHS
B AiTeit 3 GABS-TOH31NOGapuHriToM 3 ypaxyBaHHAM KOMMIEKCHOrO JliKy-
BaHHSA

y mpexactaBHukiB miarpynu  GABS+  3anexno
Bijl pusHaveHoro JikyBanHst. [likaBum OyJio orri-
HUTH, 44 BILIMBAaE KoMmbiHalis Ymkanop i ToHsu-
JIOTpeH Ha GaKrepiajbHe 3allajJeHHs, CIPUYMHEHE
B-reMOJIITHYHNM CTPENTOKOKOM (puc. 2).

Orxe, IiKyBaHHS 3 BUKOPUCTaHHSAM KOMOiHAIIi1
Ymrkanop i Tousunorpen y aiteit i3 I'T@, cripuun-
HeauMm GABS, cripusie BiporigHo HMKYilT cUpoBaT-
KOBilf KOHIIEHTPAIlil TaKUX BaKJIMBUX MPO3ariajib-
HUX IUTOKiHIB, ik [OH-y Ta 1JI-8, npote ne 1JI-6.

TpuanicTh cralfioHapHOTrO JiKyBaHHS B JiTel
I kyiHivHOI rpyny, sKi OTPUMYBAJINU B KOMILJIEKCI
Teparii npemmaparn Ymkanop i ToHsunorpen, OyJia
MEHIIIOI0 B cCepe/IHbOMY Ha 2,8 106u, 11X MalliEHTIB
3 O3HAKaMU KJIHIYHOTO OJY’KaHHS BUITUCYBaJU
B cepeaboMy Ha 9,0+0,8 106u. BaskmBo 3a3Haum-
TH, IO B MOAAJIBIITOMY KaTaMHECTHUYHE OMUTYBaH-
HS MATBEPAMIIO KPANLy OIMPHICTb pecipaTopHUM
iHeKIigaM y XBOPUX, SIKi OTPUMaJU 3a3Haue-
He KOMILJIEKCHE JIIKyBaHHS. 30KpeMa, KiJbKiCTh
€eMi30/liB PecIipaTopHuX iH(MEKIN 3a HACTYITHUN
KaJIeHIApHU PIK y TUX JIiTell y cepelHboMY CTa-
noBusa 2,0+£0,1 emizon/pik, a y TpenCcTaBHUKIB
IT kniniunoi rpymu — 2,6+0,3 enizozn,/pik (p>0,05).

Bucnosku

3acTocyBaHHSI B KOMILIEKCHOMY JIiKyBaHHi
JliTeil, XBOPUX HA TOCTPUM CTPEITOKOKOBUI i He-
CTPENTOKOKOBUN  TOH3MJIOGMAPUHIIT, KOMOiHa-
il crangapTuzoBaHoro exkcrpakty Pelargonium
sidoides EPs® 7630 (YMkamop) i KOMILIEKCHOTO
rOMeONaTUYHOTO TpernapaTy TOH3MJIOTpeH ToKa-
3aJ10 JIOCTOBIPHO Kpalty eheKTUBHICTh MTOPIBHSHO
3 AQHAIOTIYHUM KOMILJIEKCHUM JIKYBaHHSM, aJjie
6e3 kombiHamii Ymkasop i Tousunorpen. Ile miz-
TBEPIKYETDCS:

e JIErIIMM KJIHIYHUM TepebiroM 3axBOPIOBaH-
HsI: 32 OIIHKOIO Ha 3-Ti0 100y JikyBanus CIIT —
25,6, BP — 2,8, AP — 59,8%;
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e  3pDOCTaHHSAM  KJIHIKO-eIiZeMioIOTiuHOTO
PU3UKY TIBUIINOTO TOJETHIeHHsS CUMIITOMIB Ha
3-T10 100y JiKyBaHHs: migBuieHns AP — 49,2%,
migsunienas BP — 91,9%, midiManbHa KiJIbKICTh
xBopux — 1,0;

® CIPUATIAUBINION KJIHIYHOK JIMHAMIKOIO
3axBopioBanus, cupuunaenoro GABS: cepen-
Hiil Oanm TsKKOCTi Ha 3-TI0 00y 3MEHIIyBaBCsS
B 1,3 pasy;

® BipOTi/IHO HU/KYKUM BMICTOM Y CUPOBATII KPOBI
nposananbaux Mapkepi  1JI-8 (15,2454 mnpotu
37,6+7,6 ur/mu) Ta y-IOH (21,8£2,3 1r/mia mpo-
i 30,0+1,2 1T /MJ1) TTIOPIBHSTHO 31 CTAHAPTHUM JTKY-
BaHHSM, a TaKOX Y/IBiul MEHIIOI0 KOHIIEHTPAIII€0
OHII-a (2,1£0,5 ir/mu ipotu 4,5%2,5 1ir/mun);

® CTAaTUCTUYHO BiPOTiTHUM 3HIKEHHSIM PUSUKY
30epeskeHHsT Ha 7-My 100y JIKyBaHHSI CHPOBATKO-
Boi koHmentpaitii CPB, 1JI-8 Ta y-IOH Bumie 3a
3HAYEHHSI, sIKi aCOIOIThCs 3 OaKTepiaJbHOIO 1H-
(bexitiero 10710 XBOPUX TI'PyIU TOPIBHIHHS: 3HU-
sxennst AP — na 20,8%, sumxennst BP — 32,3% nipu
MiHiMa/IbHO HeoOXiAHii KinibKocTi xBopux — 3,1;
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IHdopmauia Npo NiKapcbKi 3aco6m A4nA MeANYHIX Ta hapmaLeBTHYHUX NPALIBHVIKIB ANA 3aCTOCYBaHHA Y NpodeciiiHiit AianbHocTi. Inhopmauito noaaHo ckopoueHo. 03HaIOMUTHCA 3 NOBHOK IHCTPYKUiEl ANA MeANYHOTO 3aCTOCYBAHHS, NepW Hix
3aCT0COBYBATN a60 NPU3HayaT npenapar. 3aco6y MaloTb NPOTUNIOKA3aHHA Ta NOGIUHI peakuii.

YmKanop® po3unH opanbHuii. Pl UA/6691/01/01 Tepmit Ali HeobmexeHuii 3 16.08.2017. 11 po3umHy micTuTb 800 mr ekcTpakTy 3 Kopewis Pelargonium sidoides (nenaprowii ounTkoBoi) (1:8-10), excrparenT: etaton 11 % (w/m). Ymkanop® cupon.
P UA/6691/02/01 Tepmik AiT HeobmexeHuit 3 02.04.2020. 100 r cupony (93,985 mn) micTaTb 0,2506 T eKCTPaKTy piAKoro 3 kopiHa nenaprowii ounTkoBoi (Pelargonium sidoides) (EPs® 7630) (1:8-10) BucyweHoro (ekctpareHT - etanon 11 % (m/m)).
Ymkanop® rabnetku. PITUA/6691/03/01 TepmiH Aii Heobmexennit 302.04.2020. 1 TabneTka, MicTuTb 20 Mr eKCTPaKTY pigkoro 3 KopiHHA nenaprowii ounkosoi (Pelargoniumsidoides) (EPs® 7630) (1:8-10), Bucywenoro (exkcTparenT: etanon 11 % (m/m)).
3aco6u, 1110 33CTOCOBYIOTHCA NPV KaLAi Ta 3aCTYAHUX 3aXBOploBaHHAX. BupobHuK: [Ip. Binbmap Lsabe Im6X i Ko. KT, Himeyunna.

Tonsunotpen tabnerku. P UA/3781/01/01 tepmin pii Heobmexermit 3 30.07.2020. 1 Tabnetka micTuTb Atropinum sulfuricum D5 12,5 mr; Hepar sulfuris D3 10 mr; Kalium bichromicum D4 50 mr; Silicea D2 5 mr; Mercurius bijodatus D8 25 mr.
KombiHaLis 3 n'ATM romeonaTiyHuX MOHOKOMMOHEHTIB CTUMYNIOE BRACHI 3aXUCH MeXaHi3MU opraHi3my npy BipycHux i 6akTepianbHux iHdeKLiax roTkI Ha pisHuX cTapiax 3ananexxs. Bupo6uuk: Jloitue Xomeonati-Yuion XY-Apunaiimittenn
TM6X & Ko. K / [1p. Tyctag Knaith [m6X & Ko. KT, Himeuuua.

EKcK1i03uBHMI NpecTaBHuK B Ykpaiti:«Anbnen Oapma Aly, bepH, LUeiiuapia. EkckntoausHuii puctpu6'totop: NpAT «Hatypdapmy, Byn. JlicHa, 30a, m. Kuis, NMywa-Boauus, 04075; tenedon: (044) 401-81-03. Akwio Bu xouete noigomuin npo
BUHUKHEHHA N06IYHO peakLiii/abo MaeTe 3anuTaHHA CTOCOBHO MeAUYHOT iHdopMmaLiiifabo ckaprin Ha AKiCTb NiKapcbKux 3acobiB 6yab nacka, HafcunaiiTe NUCTa Ha enekTPoHHy aapecy: pharmacovigilance-ua@alpenpharma.com.



Yntamte Hac Ha caunTi: http://medexpert.com.ua

IIpaBuia nogayi Ta opopmieHHs cTaTeit

ABTOpPCbKa CTATTs HANPABJSETHCS 10 PeAaKilil esekTporHoio momroio y dopmari MS Word. CraTrst cynpoBOKYETbCs ODIriiHIM
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YCTaHOBH, EKCIIEPTHUM BHCHOBKOM PO MOKJIMBICTD BIZIKPUTOI Ty OIIiKallii, BACHOBKOM €THYHOIO KOMITETY yCTaHOBU ab0 HallioHAIbHOT KOMicil
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KOKHOT'O 3 aBTOPIB.
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3 Bi3010 KEPIBHUIITBA, TIEYATKOIO YCTAHOBH 1 Iminucamu Beix aBropiB y popmati Adobe Acrobat (*.pdf) nagcnnaorsbes Ha eeKTpoHHyY agpecy
peaaxitii.

Crarti npuiiMaioThest yKpaincbKoio abo aHIJIHCHKOI0 MOBAMI.

Crpykrypa mMarepiaxy: BcTyn (ctan mpobaeMu 3a JaHUMU JIiTepaTypy He Oijbiie HisK 5—7-piuHol JaBHOCTI); MeTa, 3aBAaHHs, MaTepiajin
Ta METO/M; PE3YJBTATU JOCIZKEHHS Ta iX 0OrOBOPEHHs (BUCBIT/ICHHS CTATHCTUYHO OMPAI[bOBAHUX PE3YJBTATIB TOCJIKCHHS ); BUCHOBK,
MEPCIEeKTUBU TOJAIBININX JOCTIKEHb Y TAaHOMY HANPSIMKY; CIIUCOK JiTepaTypy (Ba BapianTw); pedepaTd YKpPaiHCbKOIO, aHTJIICHKOIO Ta
POCIHiCHKOIO MOBAMIL.

Pedepar € HezanesKHUM Bifl CTATTI /KepesioM iHGopMaItii, KOPOTKUM i TIOCTIIOBHIM BUKJIA/ICHHSIM MaTepiaiy 1my6urikaltii 3a OCHOBHUME
poszimamit i Mac 6yTH 3posymianM 6e3 camoi mybiikarii. Moro obesr mae Gyt 250-350 cariB. OB6OBS3KOBO MOAAIOTHCS KITIOYOBI CI0BA
(Bix 3 1o 8 cmiB) y mopsaaKy 3HauymocTi. Pedepat 10 opUTiHANBHOI CTATTi TOBUHEH MaTH CTPYKTYPY, IO MTOBTOPIOE CTPYKTYPY CTATTi: MeTa
NOCIIKEHHST; MaTepiaiu i METO/IU; Pe3yJIBTaTh; BUCHOBKH; KJIIOUOBI CJI0Ba. Yci po3aiiu y pedepari MaroTh GyTU BUIJICHI B TEKCTI KUPHIM
mrpucdrom. /s innmx crareit (OrJIsi, JeKIlis, KITHIYHUN BUTIAI0K TOIIO) pedepar MOBUHEH BKJIIOYATH KOPOTKUN BUKJIA OCHOBHOI KOHIIETITTi1
CTaTTi Ta KJIIOYOBI CIOBA.

Odopmrenns crarri. Ha nepiuiii cropinni 3asnavatorsest: ingexe Y/IK niBopyuy, iHiniann ta npissuina aBTopis, Ha3Ba CTATTi, Ha3Ba
YCTAHOB, Jie TPAIIOI0Th AaBTOPU Ta BUKOHYBAIOCH TOCTI/KEHHS, MiCTO, KpaiHa. 3a YMOBH MPOBEAEHHST TOCIIKEHD 13 3aTyYeHHIM OYIb-SIKIX
MaTepiasiB JI0ZICBKOTO OXO/KEHHs, B PO3/iii « MaTepiann i MeToi» aBTOpU MOBUHHI 3a3HAYATH, IO AOCJIIIPKEHHS TPOBOUIIICS BiTIOBIAHO
10 craHaaptiB GioeTnku, OyJM CXBaJCHI €TUYHUM KOMITETOM YCTaHOBM ab0 HAI[OHAJIBHOW KOMicien 3 Oioernku. Te came CTOCYEThCS
i ToCITIKEHD 32 yYacTio Tab0PATOPHUX TBAPHH.

Hanpuxnao: </locrioncenns suxonani 6ionogiono do npunyunie Ienscincooi Jexnapauii. Ilpomoxon docrioycenns yxeanrenuii Jloxanonum
emuuHuM KOMImemom 6cix sasnauenux y pobomi ycmanos. Ha nposedenns docaidncens 6yno ompumano ingopmosany 3200y 6amokie dimeii (ab6o
Denix onikynis )»; <Iio uac nposedenns excnepumenmis is 1a60paMopHUMU MEAPUHAMU 6Ci Gioemuuni HopMu ma pexomendauii Oy 0ompumani».

Kinbkictp imocrtpaniit (pucynku, cxemu, giarpamu, Goro) mae 6ytu MinimaibHoto. [liarpamu, rpadiku, cxemu OyAyIOThCS y TIPOrpaMax
Word a6o Excel; hortorpadii nosunni matu oqut i3 Hacrynuux opmaris: PDF, TIFF, PSD, EPS, Al, CDR, QXD, INDD, JPG (150—600 dpi).

Tabuuiti Ta PUCYHKM PO3TAIIOBYIOTH Y TEKCTi CTaTTi Ojpasy MicJs Mepuioro srajyBaHHsa. Y MiANUCY 10 PUCYHKY HABOAATH HOTO Ha3BYy,
posimudpoByIOTh yci ymMoBHI moszHauku (1dpw, Jgitepu, kpusi Tomo). Tabiuri Maioth 6ytn odopmieni Bianosiano xo sumor JIAK, Gytn
KOMIIAKTHUMU, IPOHYMEPOBAHUMIE, MaTH Ha3By. [lomepu Tabmiuilb, ixHi 3arooBKu i udposi gaHi, 06poOIeH] CTATUCTYHO, TOBUHHI TOUHO
Bi/IIIOBiZIaTH HABEJIEHUM Y TEKCTi CTATTi.

Odopmienns cnucky aireparypu. [locunmanus na JsiTepaTypHi jukepesa y TEKCTi IMO3HAYalOThes InpaMy y KBAJPaTHUX JIY/KKaxX
Ta BIJNOBiA0Th HyMepallil y crucky Jiteparypu. CTarTi 3i CHHCKOM JTepaTypHHUX JiKepes Y BHUIJIAZAI MOCHJIAHb Ha KOKHiil CTOpIHI
260 KiHIEBUX OCHIAHD He MPUIMAIOTHCS.

JliTepaTypHi [pkepesia HaBOAATHCS Opa3y IICJsS TEKCTY CTaTTi, [pKepesia PO3TAIIOBYIOTHCS 3a AHIJIHCBKUM andasiToM. 3TigHO
3 Hakazom MOH Yxpainu Ne40 six 12.01.2017 p. «IIpo 3arBepskenHs: BuMor /10 oOpMIICHHS JiicepTaltiit> 0(hOpMIICHHS CIUCKY JIITEpaTypu
saiiicHioerbes Bianosiano crumo APA (American Psychological Association style), 1o Mojke BUKOPHCTOBYBAaTHCS Y ANCEPTAIIHIX POOOTAX.

Kupnmruni pxepesta (Ha yKpaiHChKill Ta POCiiiChbKii MOBaX ) HABOSATHCS TATUHUIIEIO Y TOMY HATIMCAHHI, STK BOHW 3a3HAYEH] Ta PEECTPYIOTHCS
Ha aHIJIHCBKUX CTOPIHKAX caiiTiB sxypHauiB. SKINO /pKepesio He Ma€ Ha3BU aHIVIIICHKOIO MOBOIO — BOHO HABOJIUTBCS y TPaHCIITepalii.
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MABUIIEHHS iHEKCY IUTYBAHHS aBTOPIB.
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Oy/Ib-SIKNX KOHKYPYIOUnX (hiHAHCOBHMX iHTEPECIB MIOJ0 HAMKMCAHHS CTATTi. 3a3HadeHHss KOHGIIIKTY iHTepeciB abo ioro BigcyTHOCTI y crarTi
€ 060B’I3KOBHM.

CrarTst 3aKiHUYETHCS BiZIOMOCTSIMM TIPO BCIX aBTOPIB. 3a3HA4aloThCs TIPi3BHINE, iM'sl, M0 0aThbKOBi (TMOBHICTIO), BYECHUI CTYIIiHb,
BUCHE 3BaHHsl, 110CaJla B YCTAHOBI/ycTaHOBaxX, poboua aapeca, pobounii TenedoH, aapecy enekTpoHHOl momru ta inerTudikarop ORCID
(https://orcid.org/register). ABToOp, BiANoBianbHNI 32 38’I30K 13 peakilicio, Haxae CBiit MOOLIbHIN /KOHTAKTHUI HOMEp TesiehoHy.

BiamosizambHiCTh 32 IOCTOBIPHICTD Ta OPUTIHATBHICTD HATAHUX MaTepiasiB ((aKTiB, MUTAT, TTPI3BHII, iM€H, Pe3YJIBTATiB TOCTIIPKEHb TOIIIO)
HeCyTb aBTOPU.

Penakiiist 3abe3nevye pelieH3yBaHHs CTaTell, BUKOHYE CIIelliaibHe Ta JiTepaTypHe pefaryBaHHs, 3aIUIIae 3a c060I0 MPaBo CKOPOUYBaTH
ob6csr crareil. Bizmosa aBropam y myOsrikaiii ctaTti Moxe 3/iiicHioBaTHCs Ge3 TTOSICHEHHsT TPUYIH 1 He BBAKAETHCS HETATMBHUM BHCHOBKOM
[0/10 HAYKOBOI Ta IPAKTUYHOI 3HAYYIOCTI POGOTH.

Crarri, opopmiieHi 6e3 JOTPHMaHHS IPABUI, HE PO3MISAAAIOTHCS 1 HE TIOBEPTAIOTHCS aBTOPAM.
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MepEkcnepT

3AMNPOLUYEMO ABTOPIB HAYKOBUX CTATEN A0 CNIBNPALY
NYBNIKALUIA BESKOLUTOBHA

BupasuuutBo TOB «pyna komnaHin MepEkcnepT» BUMyCKae XypHanu ONa NikapiB pPisHMX
cneujanbHoCTEW. MK CTBOPIOEMO BUOAHHS €BPOMNENCHLKOrO 3paska 3 iHHOBaUiMHUM Ons YkpaiHu
niaxogomMm 00 GOPMYBAHHS HAMOBHEHHS KOXHOMO BWUMYCKY i BUCBITNIEHHA MNPOQiNIbHOI TEMATUKU.
Hawwnmmn ekcneptamMm € He nuuie BU3HaHi YKpaiHCbKi BYEHI, ane 1 nposigHi ¢axisui kpaiH banTii,
MonbLwi, Benukoi Bputarii, Mongosu, @paHuii, ITanii, Typedunnu, I3painto, Kutato Ta iHwux. Yci Hawi
XYpHaN BUOAOTbCH BEJIMKUMWU HaknagamMmu, OOCTYMNHI OJ19 YATaYIB | MaloTb aBTOPUTET Y (paxoBOMY
cepenoBuLLi. KOXXeH 3 HUX HaAiNHO 3akpinnBe 3a COO0I0 NO3NLLITKPaLLLOro y cneLianidoBaHnX PENTUHIax.

«Cy4yacHa nepgiartpis.
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Bci>xypHanu BkniouyeHi y kateropito «b» NMNepeniky HaykoBux ¢paxoBux BugaHb YKpaiHU, Y IKUX
MOXYTb NyoOnikyBaTuca pes3ynbtatm gucepTrauiiHux poOiT Ha 3400yTTS HayKOBUX CTYMEHIB
AOKTOpa i KaHanaaTa HayK.

Bn3HaHHAM aBTOPUTETHOCTI HALLMX XXYPHaNIB € Te, L0 BCi BOHV BXOOATb Y MDKHAPOAHI HAYKOMETPUYHI

6a3un. CtaTTam NpPUCBOIOETLCA LMPpPOoBUI ineHTudikatop o6’ekta DOI.




