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A5, 6e3rHiBHICTb, JOBroTEPMiHHA | 3a0yTTs 06pas» (NpenogobHuin Aeea Icas).

Mputya fo LbLOro HOMepy Taka.

Y pnaBHi Yacu, konv CBIT 6yB Lye MOoJIoAuM, BiH BUPILLUMB po3aapyBaTtu cBoi ckapbu. BiH
MOKJIMKaB YOTUPbOX MyApeyiB i ckasaB: «Bu oTpumaeTe o ogHivi 4iHHOCTI, ane By NOBUHHI
obpatu, Ky came».

lMepLumi Myzpeys obpas munocepas. BiH 3po3ymiB, Lo Benvki gina MoxHa 3poouTtu,
KOJIW cepLe BigkpuTe A1s iHWNX.

Hpyrnii o6pas 6e3rHiBHICTb. BiH 3HaB, LU0 MHIB PYyViHYE, a TepriuMicTb 6yaye.

TpeTivi o6pas fgoBrotepniHHA. BiH 3p03yMiB, Lo Hac i TepriHHs MOXYTb BUJIIKYBaTH Ha-
BITb HAUITINOLLI PaHy.

YetBepTuvi obpaB 3abyTTsi obpas. BiH 3HaB, Lo, fviue 3abyBLun 06pa3v MUHYIIOIO,
MOXXHa BIJIbHO pyXaTucsi Brepews.

CBIT ycMixHyBCSl | ckasaB: «Bu Bci npaBuibHO Bnbpanu. L{i 4ecHOT1 3axucTsTb Bac Bij
3/1a Ta 30EHTEXEHHSI».

CnoraH gHs:

«Murnocepgs, TepriumicTs i 3a0yTTS — KJ/IH0YI JO CIIOKOH AYLLI» .

3 noBaroro, jmutpo IBaHos =W
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"HHI ricAsAMIAOMHOI OCBITH, XQPKIBCbKMM HALIIOHOABH MEANYHWM YHIBEDCUTET, M. XapKiB, YkpaiHa
2HHML] «YHiBEpCUTETCBHKA KAIHIKQ», XQPKIBChKM HALIOHQABHMI MEANYHWV YHIBEPCUTET, M. XQPKiB, YKpQiHa

BnAuB BilHU HO PO3BUTOK i MPOrpPeCcyBAHHS
XPOHIYHOT XBOPOOU HUPOK Y AlOAEN,
AaKi NPOXXMBAIOTb Y NPUPPOHTOBUX perioHax (XapkiB):
nepLli pe3yAbTatn AOCAIAXEeHHS Save Kidneys
B pamkax npoekTy Clinical Research Program ISN

Pestome. XpoHiuHa xBopoba Hupok (XXH) Bpaxkae A0 10 % AOPOCAMX y BCbOMY CBITi, 3 24 AtoToro 2022
POKY LLIOHQUMEHLLE 12 MIABNIOHIB AKOAEW, LLIO €KBIBAAEHTHO 27 % Bis, 44,1 MiAbMIOHQ HACEAEHHST YKpQiHK, 3a-
AULLINAM CBOT AOMIBKU. OAHQAK, 3MAHO 3 QHOAIZOM PEECTPIB Y BOCbMU EBPOMNENCHKUX KPATHAX, cepea 14 436
MIroQHTIB, SIKi BIABIAYBAAM KAIHIKN, AvLLe 1,6 % Maam AiarHo3 XXH. TakQ H3bKQA MOLLUMPEHICTE MOXKE O3HQYQTH,
LLIO 3A0POBI AOAM, SIK MPABUAO, 3QAULLIQIOTE 30HW YPQXKEHHSI, TOAI SIK GiAbLL XBOPI TQ CTAPLLI 3QAMLLIQKOTHCS].
[TOPIBHSIHO 3 HASIBHUM AQHUMU MPO BAAMB CTUXIVIHX AUX BIAOMOCTI PO HACAIAKN 3600VHNX KOHPAIKTIB ANST
nauieHTiB i3 XXH ay»ke obmeXKeHI, ToMy METOKO AOCAIAKEHHST € OLIIHKQ BAAMBY BiVIH HQ PO3BUTOK i MPOrpecy-
BQHHSI XXH B OCIO, SIKi MPOXKMBAKOTH Y PErioHAX, L0 MOCTPOYKAQAM Big, BivIHW (XQPKIB, YKOQIHQ).

KAIO4OBI CAOBQL: XpOHIYHA XBOPOGA HMPOK; PO3PAXYHKOBA LLIBUAKICTE KAYOOYKOBOI QIABTDALLI; BUSBAEHHST;

BiviHQ; mporteiHypisi; Save Kidneys Study

V nanuii yac npu6ausHo 850 MiJIbIIOHIB JIIoAeH CTpax-
JIaloTh Bil Pi3HUX BapiaHTIB 3aXBOpPIOBaHb HUPOK. XPpo-
HiuHa xBopoOa Hupok (XXH) Bpaxkae no 10 % mopocaux
Y BCbOMY CBITi Ta € HalOUIbII MOIIMPEHO MACKOBAHOIO
enigemiero XXI cropivust. Ouikyerbest, mo mo 2040 poxy
XXH mnocimatume 5-te Micuie 3a piBHEM CcMepTHOCTI [I,
2]. 3a nanumu Peectpy ERA 3a 2019 pik, B YKpaiHi Oyno
31523 xBopux Ha XXH I1I-V cramii, 3 Hux 10 250 namieH-
TiB OTPUMYBAJIM 3aMiCHY HUPKOBY Teparriio: 7869 ocib re-
peOyBanu Ha remofianisi uu remoniadinsrpatii; 922 ocodbu
OTPUMYBAJIU JIIKyBaHHSI MIEPUTOHEATBHUM JializoM i 1459
JIoeit — peluIliEHTH HUPKOBOTO TpaHCIJIaHTaTa (Maiike
BCi Bin )XuBOTO J0HOpA) [3, 4].

MacmtaGHi uxa, BKJIIOYHO 3 Bil{HOIO, CIIPaBJSIOThH
pYHHIBHMIA BIUIMB HA XXUTTS JIOEH, SIKi BXXe XBOPIiIOTh,
OCKIIBKM MOXYTb MOIIKOAUTH OCHOBHY iHPpacTpyKTy-
py i CTBOPUTHU TMEPEMIKOAN IIOA0 AOCTYIY J0 XUTTEBO
HEeOoOXiTHOTOo JIiKyBaHHS, CTBOPIOIOUM IIe OiabIInii pu-

31K JJIS1 Bpa3duBUX OCi0, TUM CAMUM J0IAaTKOBO MiJBU-
IIYIOUM piBeHb 3aXBOPIOBAHOCTI Ta cMepTHOCTi. Ha oco-
OJIMBY yBary 3ac/lyroBY€ JIiKyBaHHS Ialli€HTiB 3 TOCTPOIO
ab0 XpOHIYHOI0O XBOPOOOIO HUPOK i HUPKOBOIO HEHO-
craTHicTIO |5, 7].

24 motoro 2022 poky pociiichKi BilicbKa yBiiIIUIM Ha
TepUTOPit0 YKpaiHu. 3 TOro nHs IIOHalMeHIe 12 Mijb-
oHiB mofeit, 1o ekBiBaseHTHO 27 % Binm 44,1 MinbitoHa
HaceJieHHs YKpaiHu, MOKWHYIM CBOi goMiBKu. OmHaK,
3riIHO 3 aHAJII30M PEECTPIB Y BOCbMU €BPOIIEIICHKIX Kpa-
iHax, cepen 14 436 wmirpaHTiB, SKi BiOBimyBamM KIIiHIKH,
qumie 1,5 % manu miarHo3 XXH. Taka HU3bKa MOIIMpe-
HIiCTb MOX€ 03HayaTu, 110 310POBi JIOAH, SIK ITPaBUJIO, 3a-
JIMIIAIOTh 30HU YpaXkKeHHsI, TO/i SIK OibII XBOPi Ta cTapii
3aJMIIaoThed [4, 6].

[MopiBHSHO 3 HASBHUMU JAHUMU TTPO BILJIMB CTUXiHHUX
JINX BiIOMOCTI MPO HACTiAKW 30pOHUX KOHMJIIKTIB 11010
HUPKOBUX PE3YJIbTaTIB JIy>Ke 0OMEXeHi.

© «Hupkw» / «Kidneys» (Pocki), 2024
© Bupaseub 3acnascokmit 0.10. / Publisher Zaslavsky 0.Yu., 2024
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OTke, METOI HAIIOro AOCHIIKEHHS OyJIO OLIHUTU
BILUIMB BiliHM Ha pO3BUTOK i mporpecyBaHHss XXH B oci0,
SIKi MPOKMBAIOTH y TIPUKOPIOHHUX perioHax (XapkiB).

Hocnimkennst Save Kidneys npoBoauThest i (iHaHCy-
€Tbcsl B pamkax rpaHToBoi nporpamu Clinical Research
Program Big MixHapoaHoi acouianii Hedposoris ISN.

Marepiaam Ta meToamn
AN3QNH AOCAIAKEHHS

Save Kidneys Study po3paxoBaHo Ha 3 poku. 3 MOMEH-
Ty paHAOMi3allil MmepuIoro maiieHTta B HOCTimkeHHs (26
rpyaHs 2023 p.) Mu o6cTexxuan 165 maiieHTiB, cepen SKuxX
y pmocrimkeHHs oynu BkiodeHi 150 (90,9 %). Cepenniii Bik
nauieHTiB craHoBUTh 39,8 poky (IQR 19—80). Yci BkiO-
YeHi B JOCHIIKEHHS Malli€eHTH MaloTh gomiamizHy XXH
1—4-i craniii. JetanbHuil Au3aitH TOCTiIKEHHS TTOIaHO Ha
puc. 1.

Kpumepii exatouenns 6 docaioxncenus

YyacHUKaMM BBaXKalOTbCS Ti, XTO BiJIOBila€ TaKUM
KPUTEPisIM:

1. Hapanu nucbMoBy iH(OpMOBaHY 3roy Ha y4acTb y
JOCJTIIKEHHI.

2. Ha MoMeHT mignucaHHs1 iH(OPMOBAaHOI 3rofu yJyac-
HUK TTOBMHEH JOCATTH 18 pOKiB.

3. MaroTb BcTaHOBIeHME niarHo3 XXH, sikuit BU3Ha-
Ya€eThCH SIK:

— aHoMaJtii CTpyKTypu abo PyHKIIi1 HUPOK, HasIBHI > 3
micsui (KDIGO 2024);

— po3paxyHKOBa HIBUIKICTb KIyOOUKOBOI (hinbTpartii
(plIK®) (CKD-EPI) > 20 mi/xB/1,73 M.

4. Ha wMoMmeHT moyaTky 30poitHOrO KOHGIIKTY
(24.02.2022) naiieHTH NPOXUBAIU B 30Hi BifiHU.

Kpumepii suxarouenns

YyacHUKU BUKITIOUAIOTHCS 3 HOCIIIXKEHHS, SKIIO Mae
MiCIIe OMH i3 HaBeIeHNX HIDKYE KPUTEPIiB:

1. [lepeHecnu aHypiro, aiaji3 abo rocTpe ypakKeHHST HU-
POK/TOCTpY HUPKOBY HEIOCTATHICTh MPOTSATOM 3 MiCSIIiB
JI0 CKPMHIHTOBOTO Bi3UTY.

2. 3armiaHOBaHUI MOYATOK 3aMiCHOI HUPKOBOI Tepartii
(miani3z abo TpaHCIUIAHTALlisl) MPOTITOM 3 MiCsIIiB Mics
nepiofay CKPUHIHTY.

3. [NepeHecsn iHCYJIBT a00 TPAH3UTOPHY illIEMiYHY aTa-
KY MPOTITOM 6 MiCSIIiB 10 CKPUHIHTOBOTO Bi3UTY.

4. TTpotsiroM 3 MicsI11iB 0 CKPUHIHTOBOTO Bi3UTY Iepe-
HECJIM CeplieBYy IOil0, BKIIOYHO 3 iH(papKTOM MioKapna,
rOCTPUM KOPOHAPHUM CUHIPOMOM, KOPOHAPHUM IIIYHTY-
BaHHSM, Yepe3lIKipHUM KOPOHAPHUM BTPYYaHHSIM, TPO-
Te3yBaHHSIM KJIalaHiB, cTallioHapHUM ab0 aMOyIaTOpHUM
JIIKyBaHHSIM TOCTPOi JE€KOMIIEHCOBAHOI CEpLEeBOi Hem0-
CTaTHOCTI.

5. Manu akTUBHUIT pak MPOTIroM 1 poKy 10 CKpUHIH-
TOBOTO Bi3UTy a00 pak, sIKUii 3apa3 JIKYeThCsl a00 Oyjie Jii-
KyBaTHCS TTiJT Yac TOCTiIKEHHSI.

6. HesmaTHi noTpuMyBaTUCh MPOLIEAYP TOCTiIKEHHS.

Ilpoyedypu docrioncenns

VYciM mamieHTaM HpOBOAUTHCS CTaHAAPTHE KITiHIYHE
00CTeXXEHHS, 1110 BKJIIOYAE:

1. 3arajJbHOKJIiHIYHI METOMIU:

— 30ip cKapr nailieHTa;

) ) — aHaJIi3 anamnesis vitae, anamnesis
Screening period 1 year 2 year 3year . ’
(up to 4 weeks) morbi;
l L — OIliHKa CyMyTHbOI Tepartii, mooiu-
4 L J\ L HMX SIBUII, KiHIEBUX TOYOK (KOXHi 6
Patient recruitment M1-M18 M24-M36 MICSIIiB);

(=600) subjects with
non-dialyses CKD,
eGFR > 20 ml/min,

1 U

— (pi3UKanbHUI OIJISIA, BKIIOYHO 3
OI[IHKOIO aHTPOITOMETPUYHUX HaHUX,

U

lived in affected area at

iHIEKCY Macu Tijla, MOKa3HMKIB XKUTTE-

24 Feb 2022

Screening failure

Randomization (=350
patients).

Performing study visits.
Data collection:

*blood and urine tests;
*primary and secondary
outcomes,

*safety endpoints (AE,
SAE etc.)

4

Preliminary data analyzing—>
interpreting the results from
the data analysis

U

Sharing the results

&

Data analysis:

*primary and secondary
outcomes,

*safety endpoints
*evaluation of changes in
plasma/urine
concentrations of
standard markers;

* Evaluation of changes in
exploratory biomarkers
(urine and blood).

<

Final data analyzing >
interpreting the results
from the data analysis

U

End of the study

PucyHok 1. fiu3ainH gocnigxeHHs Save Kidneys

NiSITBHOCTI (BUMipIOBaHHSI apTepiaJbHO-
rO TUCKY i pO3paxyHOK MOro cepeaqHbOoro
3HAYEHHSI, TyJIbCY, YACTOTH AMXATbHUX
pyxiB);

— OIliHKa MOOIYHUX SIBUIIL;

— 30ip KiHIIEBUX TOYOK.

2. JlabopaTopHi 00CTeXKEHHSI:

— ceya: 3araJIbHUI aHaJli3 cedi, ajab-
OyMiHypisl, CIIiBBiIHOILIEHHS aTLOYMiHY/
KpeaTUHiHy ceui;

— KpOB: KpeaTuHiH, uuctatuH C,
po3paxyHok IIIK®, ceyoBuHa, cevyoBa
KHCJIOTa, 3arajJbHUM OiT0K.

3. BusHaueHHsI J0mAaTKOBUX 0io-
MapkepiB: urinary Dickkopf-3, growth
differentiation factor 15 (GDF-15),
NT-proBNP.

4. IHCTpyMeHTaJIbHi METOOU: YIb-
TPa3BYKOBE AOCIIIKEHHSI HUPOK, eJieK-
TpoKapiorpama.
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Period sn(::;ze Year 1 Year 2 Year 3 (follow-up)
Study ™yt
Activity T Sl Month 1 | Month 6 | Month 12 | Month 18 | Month 24 | Month 30 | Month 36
Timing 4 weeks | 2 weeks | +2 weeks | +2 weeks | £2 weeks | +2 weeks | +2 weeks | £2 weeks
Informed Consent X
Subject ID Number X
Inclusion and X
Exclusion Criteria
Demographics and X
Medical History
Prior/Concomitant
Medications X X X X X X X X
Adverse Event
Collection X X X X X X X X
Assess for
Occurrence of X X X X X X
Endpoint Outcomes
Vital Signs X X X X X X X X
Body Weight and
Height X X X
Physical Exam X X X X X X X
ECG X X X X
Kidney ultrasound X X X X
Serum Chemistry* X X X X
Biomarkers (Blood
and Urine)™* X X
UACR X X X X
KDQOL Physical
Functioning Survey X X X X X X X
(SF-36)

*Serum Chemistry: Creatinine, GFR (CKD-EPI), urea, uric acid, total protein.

** Blood biomarkers: growth differentiation factor 15 GDF-15.

** Urine biomarker: urinary Dickkopf-3.

** Assessments will be done by enzyme-linked immune-sorbent assay technology method using Human GDF15
ELISA Kit. uDKKS levels will be measured using the Human DKK3 ELISA kit.

PucyHok 2. lpoueRypu AOCHIgXEeHHS

Vci mpolienypu qOCTiIKeHHST 300pakeHi Ha puc. 2.
Hocnimxenns: Save Kidneys Oyyno cxBajieHO JIOKaJb-
HUM KOMITeTOM 3 eTUYHMX MUTaHb. YCi yYaCHUKM 00i3Ha-

Hi IIpo eTanu i mpouexypu JOCIiIKeH-

Hs1, 30ip JaHMX TOLIO i HAZAIH ITMChMOBY Average cases of CKD detection per year
iH(OpMOBaHY 3rojy Ha y4acThb y AOCJi- Cases  escece Trend (Increase on 30.7%)
JOKEHHI. 10,00
9,00

CTaTUCTUYHI MeToAU jgg

CTaTUCTUYHMI aHaJli3 TTPOBOAUIIN 3 s:oo
BUKOPUCTAHHSIM CTATUCTUYHOTO MaKeTa 5,00
CTAaTUCTUYHMUX HOCIIIXEHb I COLIi- 4,00
anbHUX Hayk (SPSS), Bepcisa 20. Karte- 3,00
ropiajipHi 1aHi (cTaTh, CTaH i YYTIUBICTh i:gg
0 aHTUOIOTUKIB) OyIM HaBeleHi y BU- 0,00
MISAl KiTbKOCTI W BigcoTka. Bimcotku Avg. CKD cases/years 2022 2023 2024
B Pi3HMX KAaTeropisx MOpiBHIOBAIM 3a 2012-2021

JIOIIOMOTOI0 KpuTepito xi-kBanpar. Cra-

TUCTUYHUI aHaIi3 MPOBOIUIIN 3 BUKOPUCTAHHSIM TTPOIIO-
Pl YYTIMBUX, CTIHKUX i MPOMIXHUX MPOAYKTiB. Pi3Hu-
111 BBaXKaylacsl 3HAUYIIO0, SKIIO WMOBIPHICTh TOTO, IO

PucyHok 3. Yactota BusineHHsi XXH nicns 24.02.2022
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50%
44%
45% —
40%
40%
35%
31,10%

» 30%
c
2 25%
S 25%
k]
X 20%

15% 13,30%

11%
10%
5%
0%
Group 1 (CKD has started befor war)
BGl mG2 mG3 =G4

Group 2 (CKD has started after beginning war)

Ha mouatkoBoMmy eTami JOCHiIKeH-
Hs, M1-M6, MeniaHa KpeaTHHiHY KpPOBI
craHoBuia 118,8 mxmonb/n (IQR 44—
366) y nepuiii rpymi Ta 118,5 MKMOIb/1
(IQR 51-239) y npyriit rpyni. Menia-
Ha plIIK® y mepmriit rpymi — 72,5 mi/
xB/1,73 M2, y npyriii rpyrti — 73,67 Mi/xB/
1,73 m?. Posmonin mauieHTiB 3a cTamis-
v XXH momaHo Ha miarpami (puc. 4).

20% Sk MoxxHa mobaunTu Ha miarpami, XXH

I cranii (G1) Oyna HaWMOIIMPEHIIIO
15% B 000X Ipylax 3 4YacTOTOI BUABJIECHHS
44 % nnst iepioi rpynu i 40 % mis gpyroi
rpynmu.

Cepen 00CTeXXeHUX TAIIEHTIB €Tio-
JiorivHuMu npuunHamu XXH Oynm taki:
[JIOMEpYJIOHEDPUT, TYOYIOIHTEPCTUILi-
anpHUI HedpuT, IieroHeppuT, miade-
TUYHA HedpomaTis, ITOJiKiCTO3 HUPOK

PucyHok 4. Po3nogin nayieHtiB 3a ctagiamm XXH

BUMNAIKOBICTh ITOSCHIOE pe3yJbraTu, Oyjaa 3MeHIIeHa 0
<5 % (p <0,05). 111 KOXHOrO MOTEHIIiitHOTO (hakTOpa
pU3UKy KoedilieHTH 1maHciB i 95% moBipui iHTepBaan
OyJIM poO3paxoBaHi 3a JOIOMOrolo OaraTo(akTOpHOIro
aHai3y.

PesyAbTaTH

3rigHO 3 JTaHUMU MYJIETUBApiaTUBHOTO aHaJIi3y, 4aCcTO-
Ta BusiBJieHHss XXH 3 MOMeHTY moBHOMAcIIITaOHOTO BTOP-
rHeHHs (24.02.2022) cranoButb 30,7 % (puc. 3).

3%

] Glomerulonephritis H Pyelonephritis

[ | bkp

PucyHok 5. Etionoriuni npnynumn XXH
cepen o6CcTeXeHUX nayieHTIB

B ApPkD

JIOPOCJIOrO THUITY 3 TOIIMpeHicTio 61,5;
13,8;9,2; 12,31 3 % BinnosinHo (puc. 5).

O6roBopeHHs T0 BUCHOBKMU

V crarTi nogaHi nepii pe3yabTaTy HAILllOro JOCIiIKEeH-
Hs Save Kidneys 3a migrpumku Clinical Research Program
ISN, OCHOBHOI0 METOIO SIKOTO € BW3HAUEHHS BILJIUBY
30pOMHOr0 KOH(MIIKTY Ha PO3BUTOK i IPOTpecyBaHHS
XXH B 0oci0, sIKi TpoXXKMBaOTh Ha MTOCTPAXKIAINX TEPUTOPI-
six. 30poitHuit KOHQITIKT B YKpaiHi TpuBae TpeTiit pik. [1o-
PIBHSIHO 3 HAasiBHUMU JAHUMU TIPO BIUIMB CTUXIMHMX JIUX
BiIIOMOCTI PO HACTIAKK 30pOMHNX KOHMIIKTIB 1715 JTI0aeH
3 TIaTOJIOTi€I0 HUPOK AyKe OOMEXKEHi.

3a ouinkamu, npuoauzHo 700 MiTbHOHIB JIOAEH Yy
BchoMY CBiTi MaoTh XXH. 3rigHo 3 nocaimkeHHsm Global
Burden of Disease (GBD), rino6anbHa nomupeHicte XXH
3pociia Ha 33 % mixk 1990 1 2017 pokamu [8, 10]. Hammi pe-
3yJbTaTU I€MOHCTPYIOTh 30iblIeHHS MomurpeHocTi XXH
cepel Jtofel, sIKi MPOXKMBAIOTh Y PerioHax, 1110 MoCTpaxkK-
Janv Bif BitiHU, Ha 30,7 % MpOTITOM 2 POKIB.

VYpaxoByouu BCi 11i pe3yabTaTui, 3a JOMOMOTOI Mpo-
€KTY MU 3MOXeMO po3poouTH e(peKTUBHI MPEeBEeHTUBHI 3a-
XOIU IJisI 30epexKeHHsT (PYHKIIii HUPOK Iia 9ac 30poitHOro
KOHQJIIKTY.

3peliTolo, 1e AOCTIMKEeHHS IacTh LiHHY iHMopMallilo
PO B3aEMO3B’ 130K MiX BiifHOO Ta rporpecyBaHHsIM XXH 3
MOTEHLIiaJIOM JIIsI TIOJIiMILIEHHSI 310POB’s1 0Ci0, SIKi TPSIMO UK
OITOCEPENKOBAHO MOCTPAXKIAIN Bifl 30pOITHOTO KOH(ITIKTY.

KondaikT inTepeciB. ABTOpU 3asiBISIOTH TIPO BiACYT-
HicTb KOHMJIIKTY iHTepeciB i BlacHO1 (hiHaHCOBOI 3a11iKaB-
JICHOCTI TIpU ITiATOTOBLI JAHOI CTATTI.

Indopmania npo dinancyBanus. JJociimkeHHs: Save
Kidneys mintpumyerncst rpanTom Bim Clinical Research
Program MixHapoaHoi acouiauii HedpoJsoris ISN.
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Impact of war on the development and progression of chronic kidney disease among residents
of frontline regions (Kharkiv): first results of Save Kidneys Study as part of the ISN Clinical Research Program

Abstract. Chronic kidney disease (CKD) affects up to 10 % of
adults worldwide. Since February 24, 2022, at least 12 million
people that is equivalent to 27 % of the Ukrainian population of
44.1 million have fled their homes. However, according to the
registry analysis across eight European countries, among 14,436
migrants who visited health clinics, only 1.5 % had CKD. Such
low prevalence may mean that healthy people tend to leave the
affected zones while the sicker and older individuals stay be-

hind. Compared to the available data on the impact of natural
disasters, information about the effects of armed conflict on
patients with CKD is very limited. Therefore, the aim of the
study is to evaluate the impact of war on CKD development and
progression among people living in frontline regions (Kharkiv,
Ukraine).

Keywords: chronic kidney disease; estimated glomerular filtra-
tion rate; detection; war; proteinuria; Save Kidneys Study
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AeHoBa NA.", IBaHoB A.A.?
"HaLIOHQABHNA YHIBEDCUTET OXOPOHM 3A0POB s iMeHi .. LLyrimka, m. Kuis, YkpaiHa
2m. Kuis, YkpaiHa

BNAUB OXXUPIHHA HO nepebir i PO3BUTOK YCKAGAHEHb
XPOHIYHOT XBOPOOU HUPOK 30 AOHMMU AOCAIAIKEHHS
YPOMOAYAIHY KPOBI i Ceui

Pestome. AktyanbHicTb. OXXUPIHHS MQE BAroMuii BrAMB HQ Nepebir XPOHIYHOI XBOpO6M HMpoK (XXH),
OCKIAbKIW CIIPUSIE BUHWKHEHHIO OKCUAQHTHOIO CTPECY, 3QrNAAEHHST TA QKTUBALT peHIH-QHINOTeH3UH-QABAOC-
TEPOHOBOI cucTemMiu. MexaHi3amu BrAVBY OXKMUPIHHST HO XXH AO KiHLST HE BUBYEHI. [TOTRIGHWMY HOBUM MiAXiA AO
OLiHKW CTQTYCY OXXMPIHHS y naLieHTiB 3 XXH. MeTa AOCAIAXKEHHSI: AOCAIANTU 3B 130K MK HOAMIDHOIKO MACOHO
TiAQ 60 OXXUMPIHHSIM Yy nauieHTiB 3 XXH I-lll cTaaii Ta nepebirom i po3BUTKOM YCKAQAHEHb XXH 3Q AQHVMK
MPOoQINKD YOOMOAYAIHY. Marepiaan Ta MeToAM. [IoOCNeKTVBHE PAHAOMIZOBAHE KOrOPTHE AOCAIAXKEHHS
ROLUNT (uROmodulin, UbiquinoNe, glutaThione), y sikcomy B3siam yyacTs 123 nauieHtn y 2021-2023 pp. Ao-
chipkeHHs ROLUNT nposoamnocs y TOB «BETA-TIANKOC», TOB «HeppoAoridyHa KAiHIKa npogecopa AMUTOA
IBaHoBa» T KALL BpoBapCbKkoi 6Aratonpo@iAbHOI KAIHIYHOT AIKQPHI, LLO € KAIHIYHMY 6a3amu KAdeapm He-
pponorii Ta H3T HaLiOHQABHOIO YHIBEL CUTETY OXOPOHM 3A0P0B ‘1 YKpaiHu iMeHi M., LLyrivka. lNauieHTiB 6yr0
noaineHo Ha 3 rpynun: 1-wa rpyna (n = 21) — naujeHtn 3 XXH I-lll cT. Ta iHaekcom macu tina (IMT) < 25 kr/m?,
2-rarpyna (n =58) — nauieHt 3 XXH I-lll ct. Ta IMT 25-29,9 kr/m? | 3-11 rpyna (n = 44) — navieHT 3 XXH Il cT.
1a IMT > 30 kr/M. Pe3yabratt. CepeAHivi Bik MALIEHTIB, SIKi B3SIAM YHQCTb Y AOCAIAXKEHHI, — 49-50 p., HOAOBIKIB
44 (35,77 %), >kiHOK 79 (64,23 %). 3a BiKOM | CTQTTIO BCI rpynv HE MAAM CTATUCTUYHO 3HQYUMUX BIAMIHHOCTE.
Y ctpykTypi XXH nepeBadkHy GIAbLLICTb CTAHOBUB TYOYAOIHTEL CTULIIAABHIN HEGPUT HEBCTAHOBAEHOI €TIONO-
i — 27 naujeHtis (29,67 %). MNpow Y3A HUPOK 3HAYHY HOCTKY MQB CEYOCOALOBUM AlaTes — y 55 nauieHTis
44,72 %). MeaiaHu 3Ha4yeHb IMT 1, 2, 3-i ioyn 6yam 22,1; 27,6 1 32,9 kr/M? BianoBiaHO. CepeaHi 3HQYEHHS
YPOMOAYAIHY cedi (uUmod), A060BOi ekckpeLii ypoMoayniHy (uUmod24), anbbymiHy cedi (UAID), cupoBaT-
KOBOIro ypOoMOAYAIHy (SUMOQ) anst 1-i royriv CTaHOBASITE 25,06, 56,18, 17,95, 47,22 BiANOBIAHO, MEAIQHM 3HQ-
YeHb LMX MOKA3HUKIB ANST 2-1 1 3-I rpyn — BIAMOBIAHO 26,2 1a 26,15, 57 10 63,75, 26,7 101 28,55, 47,65 10 49,4.
KopeAsiuiviHii aHaAi3 B 1-v1 rpyrii (n = 21) BUSIBUB CTATUCTUYHO 3HQYUMI CUALHI MPSIMI KOPEASILIVIHI 3B 'S13Ki MDK
uUmod i uUmod24, uUmod/sUmod, mixx uUmod24 i uUmod, uUmod/sUmod, uUmod/plLIK®, mibx sUmod ta
uUmod/plLUK®. KopeAsiuiviHiia QHAAI3 B 2-11 rpyrii (n = 58) BusIBUB CTATUCTUYHO 3HQYUMUE CUABHIA MPSIMAG
KOpeAsILiviHmi 38 30Kk Mk uUmod24 i uUmod/plLLUIK®, mixk uUmod i sUmod, pLLK®. KopeAsuiiHni aHani3
B 3-v1 rpyni (n = 44) BusIBUB CTATUCTUYHO 3HQYUMUA CUABHA MPSIMAA KOPEASILiVHIL 3B 930K Mk uUmod i
uUmod/sUmod, mixk uUmod24 i uUmod/plLIK®. BuUCHOBKW. CTQTUCTMYHMIA QHAAI3 MOKQ3QB, LLO B yCiX 3 rpy-
nax uUmod mae 3HQ4YHy rpsiMy CUAbHY KOPEASILLIIO 3 iIHAEKCOM KOHLIeHTpaLii uUmod/sUmod. B ycix 3 rpynax
uUmod24 mae 3HQ4HY rpsiMy CUAbHY KOPeAsILito 3 iHaekcom uUmod/plLIK®. Are avlue B 2-4 rpyri criocte-
PIrQeTbCS1 3HQYUMMQ CUABHQ MPSIMA KopeAsiList Mk uUmod ta pLLIK® 1a 3HQ4YmMQ CuAbHQ 06EPHEHA Kope-
Aquist Mk uUmod 1a UAIb/KpeaTnHiH cedi, GPAKUIMHOK eKCKPeLierd YOOMOAYAIHY, CEHYOBUHOKO CUPOBATKH,
Q30TOM CEeYOBUHU, CUPOBATKOBUM KPEQTUHIHOM.
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Bctyn

AK mokaszanau OCTaHHi JOCiIKEeHHS, LIMTOKiHU, TIPO-
CTarJaHIVHM, OUCIIMieMis YMHITh NMpSIMy Til0 Ha €HI0-
TEJIOLUTU CYAMH HUPKU Ta Ha caMy HMPKY. BulesragaHi
MemiaTopH, SIK BiIOMO, BUPOOJISIIOTLCS afuIIOLIUTaMu | 1—
5]. JoBeneHo, 1110 TIOEAHAHHSI BUCOKOTO PiBHS JIEITUHY
B KPOBi 3 MOPYIICHHSIM JIITITHOTO Ipodito Ma€ 3B’SI30K
3 MOpYLIeHHSAM (yHKIIT HUpoK [1]. OTke, MOXHA CTBEep-
IKyBaTU, 110 OXUPIHHSA — I1Ie MOAM(IKOBAaHUN YMHHUK
pM3KKY iHiliaiii i/abo mporpecyBaHHSI XpOHIYHOI XBO-
pobu Hupok (XXH) mo TepMmiHalbHOI CTanii, HE3aJIeXXHO
BiI eTiosloriyHOro YMHHUKA BUHMKHeHHsS XXH [4, 6, 7].
OXXUpiHHS MOXe TIPSIMO BIJIMBATH Ha HUPKHU yepe3 3ara-
JIEHHSI, OKCUJAHTHUI cTpec, 30iIbIIeHHST 00’ EMIB XUPY B
HUPKOBUX CHHYCaX Ta NapaHe(hpajibHOT0O X1UPOBOTO JIETIO,
ki1yooukoBy rinepdinbsrpatio (KI') Tomro ta ornocepenxo-
BaHO — 4yepe3 BUCOKUI pU3UK PO3BUTKY IIyKPOBOTO Jiabe-
Ty, MeTabOJIIYHOTrO CMHIPOMY Ta apTepiaibHOI TimepTeH3ii
[3,4,6,8—17].

Mexanizm KI' nipu oxXupiHHi BKJIIOYA€E TinmepiHCyTiHe-
Milo, TpUBaJly aKTHBaLlil0 peabcopOllii HaTpito, oiroHed-
poHito Toio. [ligBuitieHHs peabcopOliii HATPilO0 B KaHAIb-
six (y BUCXinHil yactuHi nieTi [eHie) yepe3 3BOPOTHUIA
KaHaJIbIIEBO-KJTYOOUKOBUI 3B’SI30K 3 OIOCEPEIKOBAHOIO
nuaTaliero aepeHTHUX apTepion (TimepiHcyaiHeMis iH-
NyKY€ 3MEHIIEHHS ornopy achepeHTHOI apTepioyin Kiryoou-
Ka) CIIpUSIE IMIBUIIEHHIO BHYTPIITHHOKITYOOUYKOBOTIO THUC-
Ky Ta pO3paxXyHKOBOI IIBUIKOCTI KIIyOOYKOBOI (inbTparii
(pIIKD) [1, 18].

TTomkomKeHHsT HUPOK MPU OXMPiHHI 3AiCHIOETHCS
MepPeBaXXHO IIJISIXOM €HAOTeTialbHOT AuC@YHKILIT, TpuBa-
Joi KI' HUpoK, akTuBallii peHiH-aHTiOTeH3UH-aJIbI0CTEPO-
HOBOI CHUCTEMHM, KacKajay Ipo3anajbHUX LIUTOKiHIB TOIIO
[1]. SIk mpaBUJIO, 3MiHM HUPOK TIPU OXUPiHHI XapaKTepu-
3YIOTbCSI BUPaXKEHOIO Timnepruiasieto i/adbo rireprpodieio
dynkuionytounx HedpoHis 3 KI' i, ik Haciinok, po3Bu-
TKOM TJIOMEPYJIOCKJIEPO3Y 3 XPOHIYHOIO HUPKOBOIO HEI0-
CTaTHICTIO. AJle MeXaHi3MHU BIUIUBY OxXupiHHI Ha XXH 11e
MaJjio BUBYEHi [5, 6].

3riaHo 3 MpoBeAeHUM N0CTiIKeHHIM, icHye U-nonioHa
3aJIEXKHICTh MiX MOKa3HUKOM iHaekcy macu Tia (IMT) Ta
MOKa3HUKaMU CEePIEeBO-CYIMHHOI i 3arajJbHOi CMEpPTHOC-
Ti — TaK 3BaHMi1 mapanokc oxupinHs [19, 20]. ITix «mapa-
JIOKCOM OXXUPiHHSI» MA€eThCsI Ha yBasi, 110 naiieHT 3 IMT
Bin 25 no 34,9 xr/m? MaloTh MEHIINII MTOKA3HUK YaCTOTHU
PO3BUTKY CEpLEBO-CYJAMHHUX YCKJIaJHEHb Ta Kpallli Mo-
Ka3HUKU BUXKMBAHHS MTOPiBHSHO 3 MalliEHTaMU, SIKi MalOTh
IMT < 18,5 kr/m? a6o > 35 kr/m?. IIprurHa BUHUKHEHHS
1IbOTO MapagoKcy i noci HeBimoma [19].

Kinbkictb xxupooi TkanuHu (KT) y nauienTis 3 XXH
HalfyacTilie OILiHITh 3a goromoroo IMT, gkuii, xou
MPOCTUI i 3pyYHUI Y BUKOPUCTAHHI, ajie He 30BCiM TOU-
HUIi, OCKIJIbKM HE BPAaXxOBYE M’SI30BY Macy i 3aTpUMKY pi-
muau B 2KT. bineir Touno ouinut 06’eM KT mormomarae
IONATKOBE BUMIpIOBAaHHSI OKPYXKHOCTI TaJlii, CITiBBiZHO-
IIeHHS Tajil Ta CTErOH i TOBIIMHA IIKipHOI CKJIAAKUA TPU-
uernca [21, 22].

IMamientn 3 XXH y noenHaHHi 3 BicliepaJIbHUM OXKH-
PiHHAM, SIK TIPABUJIO, MAIOTh aTEPOTeHHUI JiMiAHWIA Tpo-

binb, AKMit XapaKTepu3y€eEThCs IMiIABUIICHHSIM piBHIB 3a-
rasbHOTO XoJsectepuHy (sChol) (3a paxyHOK TiABUILIEHHS
KOHIIEHTpAllil X0JeCTepUHY JIIOMPOTEIHIB Jy>Xe HU3bKOI
winsHOCTi (VLDL)), Tpurniuepunis (sTrig) Ta 3SHUXKEHHSIM
XOJIECTepUHY JILIIOMPOTeiHiB BUCOKOi mmiibHOCTI (HDL)
y MO€IHAHHI 3 MiABUIIECHUM pPiBHEM JICITUHY, ITOPYIIEH-
HSIM TOJIEPAHTHOCTI 10 TJIIOKO3U, HU3bKOIO aKTUBHICTIO
JIEUTUH-XOJIECTepUH-alMATpaHchepasd Ta TOpYIIeH-
HSIM nepudepruuHoi peLMpKYJISLii JiMonpoTeiHiB HU3bKOT
minibHocti (LDL) [1, 22, 23]. Ha HU3bKY aKTUBHICTb Jie-
LIMTUH-XOJIECTepUH-alUATpaHCdepa3y BKa3ye 3HUKEHHS
PIiBHSI arnoJinonpoTeiny A2 Ta 30iblIeHHS KiJTbKOCTI aro-
sinornporeiny A3 [1].

Taxkox iranificbkumu BueHuMu (Amato M.C. et al.,
2010) OyB 3ampoIIOHOBAaHMI HOBMII TeHIECPHO-CIICILIH-
¢iyHnii moka3zHMK (Mapkep AUMCGYHKINI BicIepaabHOI
KT) — innmexc BicuepanbHoro oxupints (IBO) (Visceral
Adiposity Index — VAI), sikuii BupaxoByeTbcs 3a (popMy-
Jamu M. Amato et al. [15, 22, 24—29].

[MponenTHMI BMicT 2KT (%2KT) MokHa TaKOX OLIiHIO-
BaTH 3a JomoMororo piBHsHHSI Deurenberg.

Meta m0CHiIKEHHS: JOCTIAUTH 3B’SI30K MiX HaaMip-
HOI0 Macolo Tijia a60 oxupiHHaM nauieHTiB 3 XXH [-I11
cramii Ta mepebirom i po3BUTKOM yckiaagHeHb XXH 3a ma-
HUMU TIPpOMiTI0 YPOMOIYJIiHY.

JIuzaiitn mociaimkenna. Y mepion 3 mmcromama 2021
poky 1o motuii 2023 poxky y TOB «BETA-ITJIKOC», TOB
«Hedponoriuna xiiHika mpodecopa Imutpa IBaHOBa»
ta KJIII BpoBapchkoi GaratonmpodiibHOI KITiHIYHOL JIi-
KapHi, 110 € KJIiHIYHUMU 6a3amu Kadenpu HedpoJiorii Ta
H3T HauioHalbHOTO YHIBEpCUTETY OXOPOHHU 3I0POB’S
Ykpainu imeni I1.J1. llynuka, O6yj0 MpoBeaeHO MpocCIeK-
TUBHE paHIOMi3oBaHe KoropTHe aociimkeHHs ROLUNT
(uROmoduLin, UbiquinoNe, glutaThione), y sKoMy B35t
y4acTb 123 mamieHTH.

MarTtepiaAu Ta meToamn

KputepisiMmu BKJIIOUEHHS XBOPUX Y JOCHIIKEHHS
ROLUNT 0yau: HasiBHICTb pe3yJIbTaTiB JJabopaTOpHO-iH-
CTPYMEHTAJIbHUX 00CTeXEeHb, BiK Bia 18 0 64 pokiB, 3roma
TMailieHTa Ha y4acThb Yy JOCJIi/DKeHHi, 3aTHICTh 10 aJeKBaT-
HOI CITiBIIpali B MpolLeci JOCTiIKEeHHS.

Kpurepisimu BukmoueHHs 3 mociimkeHHs ROLUNT
Oy/IM BiZMOBa Malli€HTa, TICUXIYHI pO3JIagu, JeKOMIIEHCa-
1[is1 XpOHIYHUX 3aXBOPIOBaHb, TOCTPi HEBINKJIAOHI CTaHU,
TSIKKi 3aXBOPIOBAHHS MEYiHKU, OHKOJIOTs.

Vci nalieHTH BIacCHOPYY Mianvcanu iHpopMoBaHy 3ro-
Iy Ha y4acTb y AOCIII>KE€HHI, YCi MaHi JOCIiIKeHHs Oyau
3HEOCOOJIEHI.

[TamienTiB Oyjio TomijieHo Ha 3 Tpynu: l-Ia rpyra
(n = 21) — nmanientu 3 XXH I-III ct. Ta IMT < 25 K1/M2,
2-ra rpyna (n = 58) — nauientu 3 XXH I-III ct. Ta IMT
25-29,9 xr/m? i 3-ta tpyna (n = 44) — nauientu 3 XXH
I-III ct. Ta IMT > 30 KT/M.

Yci maiieHts oOcTtexeHi JabopaTopHO. 3arajibHO-
KJIiHiYHI Ta 0iOXiMi4Hi J1a0OpaTOpHi MOCIMKEHHS BUKO-
HyBammcsa B nadoparopii TOB «BETA-ITJIKOC» Ha aBTO-
MaTu3oBaHoMy OioximiuHomy aHajizaTopi XL 180 (Erba
diagnostics Mannheim) 3a cTaHIZapTHOIO METOAMKOIO, Ha
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3abip KpoBi JUIST JOCTIIKEeHHST ITPOBOAMBCS HaTIIECep-
e o 09:00 roguHI paHKY, 30MpaHH cedi i JocTaBKa B JIab0-
paTopito 3IiliCHIOBaIMCS MalliEHTAMU CaMOCTIiiHO, 3TiIHO
i3 3araJIbBHONIPUMHSITUMHA BUMOTaMH.

V mauieHTiB AOCTIIKYBaJIMCh HACTYITHI IOKA3HWKU:
CTaTh, BiK, Maca Tijia, 3picT, OKpYyxKHicTh Taxii (OKp. Taii),
ypomonyiaiH cedi (uUmod), noboBa eKcKpellis ypoMOay-
niny (uUmod24), anpOymin ceui (uAlb), KpeaTuHiH ceui
(uCrea), cupoBarkoBuii ypomoayiin (sUmod), cupopar-
koBuit KpeatuHiH (sCrea), cedoBuHa cupoBaTku (sUrea),
azor ceyoBuHu (BUN), remorno6in (Hb), sChol, HDL,
LDL, VLDL, sTrig, cucroniuHuii aprepiaJlbHUN THUCK
(CAT), nmiacroniunuii aprepianbHuii Tuck (JAT), mysbc
(PS), moBxwuna (JIosx), ToBiuHa (ToBm), mmpuna (LLup)
HUPOK, noBxuHa (JoBxX H.c.), ToBimuHa (ToBur H.c.), M-
puHa HupkoBoro cuHyca (Illup H.c.) HUPOK, iHAEKC pe-
sucteHTHOCTI (IR) a. renalis.

Takox po3paxoByBaJuCsl MOXiIHI MOKAa3HUKM, SK-OT:
IMT, uAlb/uUmod [30], uAlb/uCrea, uUmod/uCrea,
uUmod/sUmod, uUmod/plIK® . dpakuiiiHa ekckpe-
uist ypomonyniny (FeUmod), BUN/sCrea, sUrea/sCrea,
plIK® ., ingekc areporennocti miasmu (AIP), saranb-
Huii 06’eM (O6’em 3ar.), 06’eM HUPKOBOTO cuHyca (O6’em
H.C.) i 00’eM napeHxiMu HUpOK (O6’em map.).

VY Bcix nanieHTtiB Bu3HaueHo IMT 3a popmyrnoro Kert-
ne: IMT = maca Tina (kr)/3pict (M)2. Y HOpMi 1ieii iHaeKC
BU3HAYa€Thcsl B Mexax 18,5—24,9 kr/m2. Skio MeHIe
3a 18,5 Kr/M?, BBaXKa€ThCs, 10 y MallieHTa AehillUT Macu
Tina. ko 6inbie 3a 24,9, ane menie 3a 30 Kr/m2 — Haj-
MipHa Maca, 6ibie 3a 30 Kr/mM? — OXKUPiHHS.

Okp. Tajiii BUMipIOBaJIu B BepTUKAILHOMY ITOJOXEHHI
mali€eHTa, y OUISHII MiXX HIDKHIM peOpoM i crista iliaca.
Okp. Taitii > 90 cm y 4osoBikiB Ta > 80 cM y XiHOK BKa3ye
Ha TiIBUILEHU PU3KMK CePLEBO-CYIMHHUX 3aXBOPIOBaHb,
a Okp. Tanii > 90 cm y xxiHok Ta > 100 cM y 40JIOBiKiB — Ha
BUCOKUI PU3UK CEPLIEBO-CYTUHHUX 3aXBOPIOBAHb.

IBO po3paxoByeThCsT 3a HACTYITHOIO (DOPMYIIOIO:

JUIS1 YOJIOBIKiB:

IBO = Okp. Tanii/(39,68 + (1,88 x IMT)) x (sTrig/1,03) x

% (1,31/HDL);
LTS KiHOK:
IBO = Okp. Tanii/(36,58 + (1,89 x IMT)) x (sTrig/0,81) x
% (1,52/HDL).

V moneii 3 HopmansauM IMT, ninigorpamoio Ta po3no-
nimoM 2KT IBO nopiBHioe 1.

% KT o1LliHIOBaJIM 32 JOITIOMOTI' 010 piBHsIHHS Deurenberg:
%XT =1,2%xIMT + 0,23 x Bik — 10,8 x Ctarb — 5,4,
ne Cratb — koedillieHT, KWt TOpiBHIOE | /151 YOIOBIKiB
i 0 — s xiHok. Y HopMi y yonoBikiB %2KT B opraHizMmi
CTaHOBUTH OJ3bKO 15—20 %, y xiHok — 25—30 %. [lpu
OXXMPIiHHI 11l TOKa3HUKU OYyIyTh nepeBuIyBat 25 % y 4o-

JIOBiKiB Ta 33 % — y XKiHOK.

V Bcix mamieHTiB OyJ10 BU3HAYEHO iHOEKC KOMOpPOim-
Hocti. Inmexkc Charlson 3amporoHOBaHMI UIST OLIIHKK
BilTaJIeHOTO MPOTHO3Y KOMOpOiaHux xBopux y 1987 porii
BueHuM M.E. Charlson. Lleii iHaexc oliiHioe B 6anax (Big 0
1o 40) HasiBHI CYITyTHi 3aXBOPIOBAHHSI, a TAKOX JTOIAEThCS

OIMH 0aJ1 Ha KOXHi JeCSITh POKiB XKUTTS Y MalliEHTa cTapiie
Bix 40 pokiB (To6To 50 pokiB — 1 Gai, 60 pokiB — 2 Ganu
i .0.). 3a ingekcom Charlson MoxXHa BU3HAYUTH JIeTallb-
HICTh MAlIiEHTIB, sIKa 3a BiZICYTHOCTi KOMOPOITHOCTi CTaHO-
BUTH 12 %, ripu 1—2 6amax — 26 %, ipu 3—4 6anax — 52 %,
a Tipu cyMi moHaz 5 6amiB — 85 % [31, 32].

AT BuMiproBaiM Ha TpaBiii pyli cuasuu abo B ropu-
30HTAJILHOMY IOJIOXKEHHI Mic/isg 5 XBWJIMH Y CIIOKOI 3a J10-
IIOMOIOI0 aBTOMAaTMYHOI'O MOHITOpa [JIs1 BUMipIOBaHHS
AT (PANACARE, HimeuunHa). AT BumiproBaBcs 3a J10-
TMTOMOTOI0 MaHXETH BiITOBIIHOIO PO3Mipy 3 iHTEPBAJIOM
60—90 ¢ Tpu pa3u. ApTepiaibHa TilmepTeH3ist BCTAHOBIIO-
Bajiacsl Ha MiJACTaBi paHille JAiarHOCTOBAHOI rinepreHsii i/
abo BusiBiieHHs cepeaHboro CAT > 140 MM pT.cT. i/abo ce-
pennboro JJAT > 90 MM pT.cT. a60 TIpy MPUOMi TTAlLliEHTOM
AHTUTITIepTeH3MBHUX JIIKiB [32].

CryneHi aprepiaabHOI TilepTeH3il BiAMOBIZHO HO
KputepiiB MixHapoaHoi acouialiii rinepreHsii Ta BOO3
(1999):

— I ctyninb — CAT 140—159 mm pr.cT., IAT 90—99 Mmm
PT.CT.;

— II cryninp — CAT 160—179 mMm pr.ct., JAT 100—
109 MM pr.cT;

— I crynins — CAT > 180 mwM pr.ct., IAT > 110 MM
PT.CT.

pLIIK® y HOpMi cTaHOBUTH 95 + 20 Mi1/xB/1,73 M? y XKi-
HOK i 125 Mi1/x8/1,73 M? y yosogikiB (10 30 pokis). Lllopiv-
Ho miciis 30 pokiB pILIK® 3umxyetbest Ha 1 Mi/xB/1,73 m?
(Levey et al., 2011). plLIK® owiHOBa M 32 JOMOMOTOIO
dopmym kKoHBepTailii piBHs sCrea CIiBpoOIiTHUAIITBA €TTi-
nmemiosnorii XXH (Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI)) [32].

HasgBhicTe aHemii Bu3Hauajgach 3a KpUTEPiIMU
European Dialysis and Transplant Association — European
Renal Association (EDTA-ERA) (1999):

— JUIS KiHOK Yy IpeMeHoIay3i Ta Mali€HTiB y Mpemny-
6eprati — Hb < 110 r/m;

— JUIS YOJIOBIKiB i
Hb <120 r/n [31, 32].

IMpotein Umod (90 x/1a) yTBOPIOETHCS BUKITIOUHO EITi-
TeJiaIbHUMU HUPKOBUMU KJIITUHAMU, SIKi BUCTWJIAIOTh
TOBCTUI BUCXiTHU Bifin netii [eHme i iucranbHi KaHab-
ui. [Ipu HopManbHii pyHkuii HHUpoK Umod BUBOAUTHCS
i3 ceuero 3i mBuaKicTio 30—60 Mr/mo0y, y cupoBarii mia-
na3oH Umod MeHI BuBYeHMit i ctaHoBUTH 30—500 Hr/mi
[33, 34].

Mertonuka BuszHaueHHs piBHd uUmod Ttaka. 3pasku
ceui (cepenHsl mopilist), 3i0paHoi BpaHIli, Bimpasy Ticis
OTpUMaHHS po3Mnoniisiiv B nmpodipku (1,5 mi). Yei 3pas-
K1 ceui 30epiranvcst ipu temrneparypi —20 °C. uUmod
BUMipIOBAJIN 3a TOTIOMOTOI0 KOMEPIIITHO TOCTYITHOTO Ha-
o6opy misa imyHodepmentHoro aHamizy (ELISA) (OriGene
Technologies GmbH, ITepdopa, Himeuunna). Hanani Bu-
poOHUKOM Xxapaktepuctuku IMA: Ha3Ba — BUCOKOUYTIIN-
BUii ceHaBiu-Habip ELISA st KilbKiCHOro BU3HAYEHHS
Umod monuHu (Human Uromodulin/umod ELISA Kit);
96 nyHOK 3i cTpimaMu; yyTmuBicTh < 10 Tr/MII; miarma3oH
BusiBieHHsT 312—20 000 nr/mn; nipu 4 °C — 30epiraHHs
npotsrom 6 Micsiii, pu —20 °C — mpoTtsirom 12 micsiriB.

XKIHOK y TIOCTMEHOIay3i —
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Pisenp uUmod BuMipioBaau 3a JONOMOIoi ¢oTroMerpa
npyv D0BXUHI XBWIi 450 HM i eTaJlOHHIN MOBXWHI XBUJIi
620 uM. JlocmimKeHHST TTPOBOAMIOCH Ha iMyHO(MEpPMEHT-
Homy aHamizatopi RT-6100 (Rayto Life And Analytical
Sciences Co., Ltd., Kuraiicbka Haponna Pecry0aiika).

KanibpoBana kpuBa BiIoBigae miana3oHy i HOpMam
BUPOOHUKA TAaHOTO PEaKTHUBY Ta HaBEIEHOMY HUM IpH-
KJIaay CTaHZapTHOI KPUBOI, SIka BXOAWJIA IO PEaKTHUBY:
Human Uromodulin/umod ELISA Kit (EA102492). TTpu-
KJ1aJ CTaHIAPTHOI KpMBOI MOaHO Ha puc. 1.

Haiipumumit  O.D. 3HaueHHST Moxe OyTM BU-
UM abo HWXYUM, HiX y npukiani. PesyabraT ekc-
MEepUMEHTY € CTAaTUCTUYHO 3HAYYIIUMM, SIKIIO HalBU-
mmii O.D. 3HauenHst He MeHmre 3a 1,0. KoHmeHtparis
0/312/625/1250/2500/5000/10 000/20 000 (rir/mir), O.D.
0,124/0,166/0,196/0,291/0,436/0,676/1,158/2,017. Ha
MICTaBi IMX JAaHWX MOXHA CTBEP/DKYBATH, IO PEaKTUB
po0ouMii i AKICTh mOoCimKeHHs Bucoka [31].

HocnimkenHs npopoauiock B TOB «BETA-TIJIIOC»,
sike € KJiHiuHoto 6a3zoro HYO3Y imeni I1.J1. [llynuka, Ha
craiioHapHomy Y3-anaparti Toshiba (Canon) Aplio 300
(AnoHis), 3 KoHBeKCHUM jaatuukoM Toshiba PVT-375BT
(3,75 MIir).

V31 HUPOK MPOBOAMIIOCS OTHUM JIiKapeM ISl BCixX Ima-
LIEHTIB 3TiAHO 3i cTaHZAPTHUM ITPpOTOKOJIOM. Ha coHOTpa-
Max (3 MaKCMMaJIbHOIO JIOBXXUWHOIO OCi) BUMIipIOBAJINCS B
TOPU30HTAJIbHOMY IOJIOKEHHI IalieHTa, Ha criiHi: [JoBX,
Iwup, ToBumr koxHoi Hupku. IR a. renalis BuMipioBaBcs B
TOPU30HTAJbHOMY ITOJIOKEHHI IMalliEHTa, Ha CIIMHIi, B Me-
JKax LeHTPaTbHOTO eXOKOMITIeKeyY [35, 36].

V nauieHTiB AOCHIIKYBaJIUCh HACTYIHI MOKA3HUKU:
Hosx npasoi Hupku (ITH), Tosut ITH, [up IMTH, O6’em
3ar. [1H, Jdosx H.c. [1H, ToBm H.c. [TH, [lup H.c. ITH,
006’em H.c. [TH, O6’em map. ITH, IR a. renalis [TH, ToBx
niBoi Hupku (JIH), Toswm JIH, up JIH, O6’em 3ar. JIH,
HoBx H.c. JIH, Tomr H.c. JIH, Iup H.c. JIH, O6’em H.C.
JIH, O6’em map. JIH, IR a. renalis JIH.

O0’eM HUpPOK po3paxoByBaBcs 3a ¢opMmynow: O6’em
3ar. HupKku (cm?) = JloBxk (cMm) X Lup (cm) x Tosir (cMm) X
x0,523.

Aptepianbauii IR po3paxoByBaBcs HACTYITHUM YHHOM:
IR = (Vmax — Vmin)/Vmid, ne Vmax — cucrosiiyHa mBuI-
KiCTh KpOBOTOKY B a. renalis, Vmin — miacToiyHa IIBUI-

2,5

0 T T T T T T T
0 312 625 1250 2500 5000 10000 20000

PucyHok 1. CtangaptHa kpusa uUmod

KiCTh KPOBOTOKY B a. renalis, Vmid — cepenHs MBUAKICTh
KPOBOTOKY B HUPKOBIii a. renalis; 3HaueHHst ~ 0,6 (0,5—0,7)
BBAXKAETHCSI HOPMAIbHUM (JIJ11 HUPKOBUX aJIOTPaHCIIaH-
TatiB BepxHs mexa 0,8—0,9).

O0’eM 3ar. HHUPOK pPO3pPaxXOBYBaBcsI 3a (HOPMYIIOIO:
06’em 3ar. HupKH (cM®) = [loBx (cMm) x [up (cm) x ToBi
(cm) x 0,523.

O0’eM H.C. HMPOK pPO3paxoByBaBCSI 3a (hOPMYJIOIO:
06’eM H.c. HupKku (cm?) = JloBx H.c. (cm) X Llup H.c.
(cM) X ToBmr H.c. (cMm) x 0,523.

O0G’eM map. HUPOK pPO3paxoByBaBCs 3a (hOPMYJIOIO:
006’eM map. Hupku (cm’) = O6’em 3ar. HuUpKH (cm’) —
— 006’eM H.c. HUPKHU (cM?).

Ak mpaBwio, MOBXWHA HUPKU OOPOCJOI JIOAVUHU B
HOPMi 3HaXoAUThCS B Mexax 10—12 cM, ane JomycKaeThCs
i OLTBII IIMPOKME miarma3oH Bif 7 mo 14 cM, sIKio (GyHK-
11ist HUPOK y HOopMi. ToBIIMHA HUPKU 3a3BUYail HEe Oisbliie
3,5—4,5 cm. lllupuHa HUpKK Y HOpMI Tpoxu Oisbiiia 3a 4,5.

Vci malieHTH 3amoBHIOBaIM aHKeTy loJmaHIChKO-
ro ONUTYBaJbHMKA XapyoBoi moBeminku (Dutch Eating
Behavior Questionnaire, DEBQ) Ha mpuiiomi y Jikaps B
TOB «BETA-TIJTIOC».

XapyoBy MOBEIiHKY IMalli€HTIB OLIiHIOBAJIM 3a TOIOMO-
roto DEBQ, 110 Mae 33 myHKTH, sIKi 00’€mHaHi y 3 11IKaau:
nepii 10 3amuTaHb — oOMeXyBaJlbHa XapuoBa MOBeAiHKA
(DEBQ 00M.); 3 11-ro mo 23-Te 3anmuTaHHS — €MOIlio-
reHHa JiHisg noseninku (DEBQ ewmorr.); 3 24-ro no 33-1e
3aNUTaHHsT — eKcTepHalibHa XxapuoBa mnoseniHka (DEBQ
ekc.). Koxne muraHHs Ma€ 5 BapiaHTIB BilllOBimi, 3a KO-
KEeH ITyHKT HapaXxoBY€EThCS Bin 1 mo 5 OaiiB. 3a BimmoBigb
«Hikonmm» — 1 6an, «pinko» — 2 6anu, «iHomi» — 3 Oanu,
«4acTo» — 4 6anu, «Iyxe 4acTo» — 5 0aJliB, 3a BUKJIIOUEH-
HSM 31-TO TyHKTY, Ji¢ 3a BiAMOBiIb «HiKOaM» — 5 Gaiis,
«pinko» — 4 Ganu, «iHomi» — 3 Ganu, «dyacto» — 2 Gaju,
«ayxe yacto» — 1 6ai [37]. Aues. maon. 1.

s ouiHKM po3nofiny gaHux mjis BuOipku (n > 50)
BUKOpUCTOBYBaBcsl kKputepiii Konmoropoa — CMupHO-
Ba (tect Jlimtiopca), st Bubipku (n < 50) — KpuTtepiit
amipo — VYinka. /laHi 3 HOpMaJIbHUM PO3IOMIIOM OyIr
HaBeIeHi SIK cepenHe T+ cTaHmapTHE BimxuiaeHHs (maHi Ha-
BeneHi sk M = SD), a naHi, po3nomii SKux Bigpi3HsIBCS Bil
HOpPMaJIbHOTO, — SIK MeiaHa (HVDKHIN KBapTUJIb, BEpXHili
KBapTWJb) (naHi HaBeaeHi ik Me (Q2) (Q1, Q3)). Bukpus-
JIeH1 JaHi repe aHali3oM Oy Jjorapu@MidHo repeTBope-
Hi. KareropiiiHi naHi nomaHi y BimcoTkax. JIiHiliHy perpe-
CiI0 TIPOBOIMIIM i3 3aJIeXKHOIO 3MIHHOIO Ta HE3aJIeXKHUMU
3miHHUMU. KopensiifiHuii aHati3 i aHajli3 MHOXWHHOI
perpecii mpoBoauIu 3a KoedimienToM Kopesrsiii [Tipcona
(r). P-znauennsa < 0,05 BBaXaysocsl CTaTUCTAYHO 3HAUY-
muM. MaTeMaTUIHMI aHami3 i cTaTUCTUYHA 00poOKa pe-
3yJbTaTiB 30iICHIOBAINCH 3a JOIOMOro mnporpamMu SPSS
Statistica 29.0.

JocnimkeHHs 0y10 CXBaJIEeHO KOMiCi€l0 3 MUTaHb €TUKU
HarlioHanbHOTO YHiBEpCUTETY OXOPOHU 310pOB’S1 YKpaiHu
imeni I1.JI. [llynuka.

[Tpu iposenenHi gocaimkeHHss ROLUNT notpumyBa-
JINCh TIpAaBWJI O€3MeKU It 30€peKeHHSI XUTTS, 310POB’s
i IpaB MAali€HTIB, MOPAJIbHO-CTUYHUX HOPM i KaHOHIB
JIIOACHKOI TiMHOCTI 3TigHO 3 [ebCiHCHKOIO AeKIapallie€io

Tom 13, N2 3, 2024

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 15



OpuwuriHaabHi ctatTi / Original Articles

BcecBiTHBOT MeAMYHOI acoliialii (eTHYHI IPUHLIUIIA TIPO-
BEJCHHSI HAyKOBUX MEIUYHUX AOCTIIXKEHb 3a y4acTio JIIo-
muHn (1964—2008 pp.)), OCHOBHMX ITOJIOXKEHb KOHBEHIIIi
Pann €Bpornu npo mpasa JOAUHU Ta GiomenuuuHy (Bin
04.04.1997), Etnunoro komekcy BueHoro Ykpainu (2009)
i Hakazy MO3 VYkpainn Ne 690 Bix 23.09.2009 (3i 3miHa-
MM, BHECEHUMM 3TigHO 3 HakazoM MO3 Ykpainu Ne 523
Bin 12.07.2012).

PesyAbTaTH

Cepenniii Bik mauieHtiB 49—50 p., yosoBikiB 44
(35,77 %), xiHok 79 (64,23 %). 3a BiKOM i CTaTTIO BCi Ipy-
M1 He MaJli CTATUCTUYHO 3HAYMMUX BiIMiHHOCTEW. Jue.
maoa. 2.

Y crpykrypi XXH nepeBaxHy OuIbILIICTh CTaHO-
BUB TYOYJIOIHTepCTULIAIbHUI HEe(PPUT HEBCTAHOBJICHOI
etionorii — 27 mamuieHTiB (29,67 %), rinepreH3WBHA He-

Ta6nmys 1. DEBQ

Ne 3anuTtaHHs

Bignosigi Banu

1 2

3

=Y

1 FKLLO BM Habpanu Bary, B/ iCTe MeHLLe, HiXX 3a3Bnyan?

Hikonun

Pigko

IHogj

YacTto

Oyxe vacto

3BUYaNHOro Npunomy ixi?

Yun HamaraeTecb BM iCTM MeHLLe, HiXX BaM XOTinocs 6, nig vyac

Hikonn

Pigko

IHomi

YacTto

Hyxe vacto

iB 4yepes Te, o TypbyeTecs npo CBoto Bary?

Y1 yacTo BM BIAMOBISETECS Bifl 3aMPONOHOBAHOI iXi Y1 Hano-

Hikonn

Pigko

IHomi

YacTto

Oyxe vacTto

4 Yy cTexute BU 3a TUM, LLO came icTe?

Hikonun

Pigko

IHo g

YacTto

Oyxe yacto

5 B1 HaBMUCHO BXMBAETE NPOAYKTU, Ki CNPUSIOTb CXYAHEHHIO?

Hikonn

Pigko

IHogj

YacTto

Oyxe vacTto

3BMYaK, y HACTYMHi AHi?

FKLio BM 3'inv 3aHaaTo 6ararto, YuM icTe BU MEHLLE, HiX 3a-

Hikonn

Pioko

IHomi

YacTto

Hyxe yacto

7 Yu HamaraeTecs BM iCTM MeHLUe, LLo6 He nornagwaTtn?

Hikonn

Pigko

IHomi

Yacto

||l OO0Vl [W|N|=

Oyxe yacto
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lpopoBXeHHs Tabn. 1

$IK 4acTO BU HamaraeTecs He ICTU MiXX npuroMamm ixi, Tomy
LLIO CTEXWTE 3a CBOEIO Barown?

Hikonun

Pigko

IHogj

YacTto

Oyxe vacto

71k YacTo BBEYEpi BM HAMaraeTecs He iCTu, TOMY LLIO CTeXUTe
3a CBOEIO Barow?

Hikonn

Pigko

IHogj

YacTto

Hyxe vacTto

10

Y mae 3Ha4eHHs Balla maca, Konu Bu icte?

Hikonn

Pioko

IHodj

YHacTto

Oyxe vacTto

11

Yn e y Bac 6axaHHs icTn, KOnv BM pO3[paToBaHi?

Hikonn

Pinko

IHOgj

YacTto

Hyxe yacto

12

Yu € y Bac 6axkaHHs iCTU, KoM Bam Hi4oro poomutn?

Hikonu

Pigko

IHo g

YacTto

Oyxe yacto

13

Yu e y Bac 6@xaHHs iCT, KOMM BM MPUMHIYEHI YM 36EHTEXEHI?

Hikonn

Pigko

IHogj

YacTo

Hyxe 4acto

14

Yn e y Bac 6axaHHs MOiCTK, KON BamM CaMOTHbO?

Hikonn

Pioko

IHodj

YHacTto

Hyxe vacto

15

Yu e y Bac 6axxaHHs icTu, KONM Bac XTOCb NigBOANTL?

Hikonn

Pinko

IHOj

Yacto

Oyxe yacto

16

Yu BUHMKAE Yy Bac 6axaHHA iCTW, KOMW BaM LOCb MEePeLLKO-
I>Kae, BCTaE Ha BaLLOMY LLNSAXy?

Hikonu

Pigko

IHogi

W=Dl OO OIND=O|MfOIMD|mO||lOND|=|lOR|WO|NDN=O(MOIND[=lO|MO|IND|[=|H
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lpopoBxeHHs1 Tabn. 1

YacTto

Lyxe vacto

17

Y1 BUHMKAE Y BaC 6axXaHHSA iCTW, KON HABNMXKaETbCA LLIOCh
HenpuemHe?

Hikonn

Pigko

IHo g

YacTto

Oyxe vacto

18

Yn BUHUKaE y BaC 6axaHHs iCTK, KO BU XBUIIOETECH YU Ha-
Npy>eHi?

Hikonn

Pigko

IHogj

YacTto

Oyxe yacto

19

Yu e y Bac 6axkaHHs iCTu, Konu cnpasun nayTb NpoTh Bac?

Hikonn

Pipko

IHomi

YacTto

Oyxe yacto

20

Yu e y Bac 6axxaHHs iCTW, KoY BU HanNskaHi?

Hikonun

Pinko

IHo i

YacTto

Oyxe vacTto

21

Yn BUHUKaE y Bac 6axaHHs iCT1, KoM BM po34apoBaHi?

Hikonn

Pigko

IHo g

YacTto

Hyxe yacto

22

Yn BMHMKaE y Bac 6aXKaHHs iCTU, KON BU CXBUNbOBAHI Yu
3acMy4eHi?

Hikonn

Pioko

IHo g

YacTto

Oyxe yacto

23

Yn e y Bac 6axkaHHs iCTU, KON BaM HygHO?

Hikonu

Pipko

IHomi

YacTo

Oyxe yacto

24

FKLLIO >Ka BaM CMakye, BY icTe 6inblLue, HiXX 3a3Bu4an?

Hikonu

Pinko

IHomi

Yacto

Hyxe 4acto

a2l lON=lO|OIND|=OO|MfOIND|2lO|OIND|=|O|RON|=O(RWOIND|=ORWIND|=|O|H~|H

25

AKWwo Dka gobpe naxHe i BUrnagae, Bu icte GinbLue, HiX 3a-
3BMyan?

Hikonn

—_

18
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3akiH4YeHHs Tabn. 1

Pinko

IHOgj

YacTo

Ly>xe 4acto

26

FAKLLo BM 6a4mTe abo BigyvyBaeTe 3amnax CMa4vHoi ixi, Y ey
Bac 6axxaHHs ue 3'icTn?

Hikonu

Pioko

IHogj

YacTo

Hyxe yacto

27

FKLLO Y BacC € LWoCb CMayHe, BU icTe ue Bigpasy?

Hikonu

Pigko

IHogj

YacTo

Hyxe yacto

28

FKLLO BM NpPOXOAMTE MOB3 MEKAPHIO, Y BaC BUHMKAE BadKaHHS
KYMUTK LLIOCb CMayHe?

Hikonn

Pigko

IHogj

YacTto

Hyxe yacto

29

FKLLO BM NpoxoamTe NOB3 3aKyco4Hy abo kade, y Bac € 6a-
XaHHS KynuTu LLIOCb CMayHe?

Hikonn

Pigko

IHomi

YacTto

Lyxe yacto

30

FAKLLIO BM 6a4unTe, SK iOAThb iHLWI, Y4 BUHMKAE Y Bac 6axaHHs
ictn?

Hikonn

Pioko

IHofj

YacTto

Oyxe yacto

31

Y MoXeTe BM BCTOATU Nepes CMayHo DKe?

Hyxe yacto

YacTto

IHOmi

Pigko

Hikonn

32

Bu icTe 6inbLue, HiX 3a3BU4ain, Konn 6a4mTe, AK iHWi igaTb?

Hikonn

Pinko

IHOgj

YacTto

Lyxe yacto

33

[oTytoum Xy, BM CXWUAbHI WOCb 3'icTn?

Hikonn

Pinko

IHogj

YacTo

Ly>xe 4acto

a2l IND=|O|MW|N
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dpomaris — 22 mauientu (24,17 %), niabetmyHa He-
dpomnarist 6yma y 16 mamientis (17,58 %), 12 manieHTiB i3
cegokaM’stHoro xBopoboto (CKX) (13,19 %), matienTn 3
XpOHiUHOIO iH(peKIlieto ceyoBuBinHux 1Lsixis (ICBLI) —
10 oci6 (10,99 %), monarpuuHa Hedpomaris — 2 (2,2 %), 1
MaIieHT 3 Mmojikicro3om HUPOK (1,1 %), 3 XpOHIYHUM TJI0-
mepynoHedppurom — 1 (1,1 %). Aus. puc. 2.

IIpu Y3]l HuUpoOK 3HAYHY YacTKy MaB CEYOCOJIHOBUIA
niate3 — y 55 maiientiB (44,72 %), Hedpoditiaz — y 12
(9,76 %), xictu HUpPOK Oy y 38 mawieHTis (30,89 %), aH-
rioninoma — y 18 (14,63 %), npiOHi rinepexoreHHi BKIIIO-

yeHHs (Kaabuudikati, cKiepo3 mapeHxiMu Ta iH.) — y 23
(18,7 %). Aus. puc. 3.

Menianu 3Hauenb IMT 1, 2, 3-i rpym — 22,1; 27,61 32,9
BigmoBigHo. Cepenni 3HaueHHs uUmod, uUmod24, uAlb,
sUmod mns 1-i rpynu craHoBiaTh 25,06; 56,18; 17,95;
47,22 BigmoBimHO, MeAiaH! 3HAYeHb IIUX MOKA3HUKIB IS
2-11i 3-i rpyn BigmosigHo — 26,2 1a 26,15; 57 ta 53,75; 26,7
Ta 28,55; 47,65 1a 49,4. us. maoa. 2.

Menianu 3HaueHb IR mpaBoi i JiBoi HUPOK Oy/au Ha-
crynHi: 0,61 mg 1-1 rpynu, 0,66 i 0,65 — mis 2-1 rpynu,
0,67 T1a 0,66 — s 3-i rpynu. Jus. maoa. 3.

13 %

1%
1%
2%

@ CKX

@ TybynoiHTepcTuLianbHUn Hedput
OTinepTeH3nBHa HepponaTis [ MogarpuyHa Hecbponartis
M [lia6eTnyHa Hedpponaria

H|CBLU

O MonikicTo3 HUPOK
W XpOHiYHWiA rmomepynoHedput

[pi6Hi
rinepexoreHHi
BKITHOHEHHS

Anrioninoma

KicTn Hupok

Hedbponitias

CeyvoconboBuii
niaTtes

PucyHok 2. [lutoma Bara nayi€eHTiB 3a71€XXHO
Big piarHo3y XXH

PucyHok 3. Po3nogin Y3/-3Haxigok y nayieHTiB
(n=123)

Tabnuys 2. Pe3ynbtatv 1a60opaTopHO-iHCTPYMEHTaslbHOro gocnimxeHHs1 nayieHtis 3 XXH I-lll ct. (n = 123)

1-warpyna | 2-rarpyna | 3-Ta rpyna 1-wa rpyna | 2-rarpyna | 3-ta rpyna
MNMokasHuk (n = 21) (n = 58) (n = 44) Moka3Huk (n = 21) (n = 58) (n = 44)
1 2 3 4 5 6 7 8
Cratb, X/M 31 31
N (%) 17((18906955))/ 4| (5345)27 | (70,4513 | |[surea 555133 | &6 g’f“’ 6,20 + 1,63
[N (%)] ’ (46,55) (29,55) '
Bik 3748 % | 51(39,55) | 54(44,59) | |BUN 15,55 + 3,74 | 18,33 + 4,73 | 17,35 + 4,56
spior 16950 | 168(162, | 1655(162, | |gin/ec 10,00 £ 4.00 (fg’gg 19,44 (16,6,
P 7,27 178) 174,5) V=S, 21'5) 21,16)
T 221(216, | 276(259, | 3293085, | | em/sc 76,75 + (3(1”8; 78,5 (67,06,
20.4) 29,1) 35,3) 16,55 07, 85,51)
86,87)
90 (845, 10040+ | 86,61+ 83,57 +
Maca 62,60 £7,41| 78,932 947 | 0% pLLK® g o8 P
88,5 (85, 12500+ | 13310+ | 13539+
Okp. Tanii 66,14 + 4,6 | 80,85 + 6,90 97) Hb 1226 16,47 13,21
26,2 (21,4, | 26,15 (20,55, 4,27 (3,94,
uUmod 25,06+6.23| 5G] ) sChol ae) | 5932108 | 6192101
20 HUPKM, ISSN 2307-1257 (orint), 1SN 2307-1265 (online) Tom 13, Ne 3, 2024
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3akKiH4YeHHs1 Tabn. 2

1 2 3 4 5 6 7 8
53,75 (50,6, 1,18 (0,86, 1,06 (0,88,
Wmo24 | 56,188,68 | 57 (52,64) | “g0 42 HDL £ 52) 1,08 0,17 i
28,55
uAlb 17958 | 267019, (20,05, LDL 252(22, | 362(308, | 5345076
31,7) 2,79) 4,19)
33,2)
672 (42, | 5,354, 0,73 (0,55,
uCrea 58 (5,2, 7) o) o) VLDL 5.68) 1,21+0,38 | 1,36 0,37
47,65 (46,2, | 49,4 (47,5, . 1,73 (1,65, | 1,81 (1,75,
sUmod 47,22 + 4,35 51,1) 54,15) sTrig 1,55+ 0,30 1,83) 1,9)
0,6 (0,51, | 1,04(0,72, | 1,15(0,79, 2,88 (2,36, 4,86 (3,98,
uAl/uU 0,94) 1,56) 1,43) AIP 3,98) 4,66 + 1,38 6,39)
27(1,94, | 43721, | 421 (278, 13495+ | 141,09+ | 142,98+
uAlluCre 3,35) 7.14) 8,02) CAT 13.38 15,91 14.23
3,65 (2,34, | 4,81 (2,53, 8428+ | 87,5(80,
uUm/uC 4525187 | > 15 607 OAT 7867779 | fies o0)
572,1 548,2 4878 79,5 (74
uUm/su (469,1, (452,1, (388,25, PS 78(75,83) |79,36+983| g5 "
616,5) 613,1) 583,95) ;
0,58 (0,46, | 0,65 (0,58, | 0,67 (0,56,
UU/LLIK 650 5.79) 0.50) DEBQ o6Mm. | 23 (22, 24) 33,83+ 7,41 | 33,7 + 8,21
114 (1,02, | 1,21 (0,87, | 1,41 (0,93, DEBQ 37,5 (32,5,
FeUmod 189 1 691 ! o) o 2471 +2,43 | 35 (31, 43) A
71 (65, 79,07 | 81,1 (71,78,
sCrea 78.3) (72,54, 91) 88.55) DEBQekc. |25,33+2,67 |35,02+6,17 | 31,59 + 7,21
2,14 (1,85, R 35,04 (28,18, | 45,2 (39,11,
IBO 2165066 | '3 11 2,82 + 0,86 KT 27,27 +5,15 | 4¢3 52

Mpumitku: gari HasegeHi sik Me (Q,) (Q,, Q,), ae Me (Q,) — megiaHa, Q, — HUXHIVi KBapTUIb, Q, — BEPXHIVi KBap-
TUNb, abo sk M = SD, ge M — cepepgHe, a SD — ctaHBapTHe BigXUIeHHS.

Ta6bnuys 3. Pesynbtatn Y3/ Hupok nauieHtis 3 XXH I-lll ct. (n = 123)

1-wa rpyna (n = 21) 2-rarpyna (n = 58) 3-1a rpyna (n = 44)
Moka3HukK

MH JIH nMH JIH nH JIH

106 (103,5, 112,25 (108, 115,5 (113,
HoBx 108) 107,83 + 4,22 117) 113,88 + 4,39 120) 118 (114, 124)
ToBuy 42,95 + 1,32 43,21 + 2,12 44 (43, 46) 45 (44, 46) 45,5 (45, 48) 464’357(54;5’
LLwnp 53,29 + 1,81 53,69 + 2,03 55 (54, 57) 56 (54,5, 57,5) | 56,75 (55, 59) 58 (56, 61)
[oBX H.C. 54,90 + 1,81 55,52 + 2,08 | 57,75 (56, 60,5) | 58,25 (57, 60) 59,5 (58, 62) 616§35$’57)5’
ToBLL H.C. 10,86 + 2,71 11,17 + 3,31 14,75 (13, 16) 15 (13, 17) 16'158(17‘;’.)’)75’ 17,5 (15,5, 20)
LLivip H.c. 37,48 + 2,17 37,86 + 2,48 40 (38,5, 42) 41 (39, 43) 42’254530’25’ 43 (42, 45,75)
0,66 (0,63, 0,65 (0,63, 0,67 (0,65, 0,66 (0,64,

IR 0,61 (0,6, 0,65) | 0,61 (0,6, 0,65) 0,67) 0,67) 0,68) 0,68)

, 142,85 (132,37, | 147,94 (138,53, | 153,13 (147,26, | 166,63 (151,2,
O6’em 3ar. | 128,04 + 11,76 | 131,37 + 15,23 160,44) 158,29) 180,32) 197,84)

, 17,77 (14,47, 17,54 (14,66, 22,26 (18,47, 23,77 (20,29,
O6’emH.c. | 11,87 +3,75 12,59 + 4,98 20,56) 22,22) 26,14) 29,82)
O6'em 116,04 (108,89, 11878 + 11.53 125,32 (116,32, | 131,26 (122,83, | 132,62 (126,39, | 143,14 (130,6,
nap. 117,68) T 137,28) 137,8) 153,66) 169,8)

NMpumitkn: gaHi HaeegeHi sk Me (Q,) (Q,, Q,), Be Me (Q,) — megiaHa, Q, — HUXHIVi KBapTUIb, Q, — BEPXHIVi KBap-
TUNb, abo sk M = SD, ge M — cepepgHe, a SD — ctaHRapTHe BigXUJIeHHS.
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H-xpurepiii Kpyckana — Yosutica mokasas, 1110 B Ilepe-
BaxkKHill OIIBIIOCTI iCHYE 3HAYHA Pi3HUILI B 3aJI€KHil 3MiH-
Hili MK pi3HUMM TpyllaMu, 3a BUHSITKOM HACTYyITHUX 3a-
JIEXXHUX 3MiHHUX (He3HaYyHa Pi3HUIIS B 3aJIeXHiil 3MiHHil
Mix pisHumu rpynamu): uUmod, uUmod?24, uCrea, uAlb/
uCrea, uUmod/uCrea, uUmod/sUmod, PS, 3pict, CAT,
BUN/sCrea, sUrea/sCrea, sUrea, BUN, HDL, FeUmod.
Nus. maba. 4.

Kopenauiitnuii ananiz B 1-if rpymi (n = 21) BUsSIBUB
CTaTUCTUYHO 3HAYMMIi CWIbHI MIPSIMi KOPEJSILiliHI 3B’ I3KK1
mixk uUmod i uUmod24, uUmod/sUmod, cratucTuuHo
3HAYMMUI CepenHill MPSIMUIT KOPEISILiiHUI 3B’ SI30K MixX
uUmod i sUmod, ctaTucTMYHO 3HaYuMi cepeiHi obepHe-
Hi KopemsuiiiHi 38°13k1 Mixk uUmod i sChol, sTrig, LDL.
Mus. puc. 4—9, maoa. 5.

Kopensuiithuit ananiz B 1-i rpyni (n = 21) BUsIBUB
CTAaTUCTUYHO 3HAYMMIi CHIIbHI TIPSIMi KOPEJISIIiNHI 3B’ SI3KK
mixk uUmod24 i uUmod, uUmod/sUmod, uUmod/
pIIK®, ctaTUCTUYHO 3HAYMMI CepeHi TIPSIMi KOPeJIsIiiii-
Hi 3B’a3ku Mixk uUmod i sUmod, uAlb. Aus. puc. 10— 14,
maoa. 6.

Kopensuiitnuit ananiz B 1-it rpyni (n = 21) BusIBUB
CTaTUCTUYHO 3HAYUMUMN CWIIBHUI MPSIMUIA KOPEJISLiHHUA
38’130k MiX sUmod ta uUmod/pllIK®, cratuctnaHo
3HAYMMIi cepeiHi MpsiMi KopessiiitHi 38’s13ku Mixk sUmod i
uUmod, uUmod?24. JJus. puc. 15—17, maéa. 7.

Kopensuilinuii anani3z B 2-it rpyni (n = 58) BUSIBUB
CTaTUCTUYHO 3HAYMMUIN CWIbHUN MPSIMUA KOpEssiiii-
Huit 3B’a30K Mixk uUmod24 i uUmod/plIIK®, craruc-
TUYHO 3HAYMMI CepenHi MpsIMi KOPeSILiliHi 3B’SI3K1U MixX
uUmod24 i uUmod, uUmod/sUmod, DEBQ ewmorr.,
CTaTUCTUYHO 3HAUMMMI Maluii OOEpHEHUI KOpeJsliiii-
Huii 38’130k Mixk uUmod24 i FeUmod. Jus. puc. 18—22,
maoa. §.

KopensuiitHuii aHaniz B 2-it rpymi (n = 58) BUSIBUB
CTaTUCTUYHO 3HAUMMMUI CepeiHiii 00epHEHU I KOpesIIiii-
Huit 38’130k Mixk sUmod i uUmod/sUmod, ctatucTuaHo
3HAYMMUI MaJiiii OOEpHEHU I KOPEISIiiiHNI 3B 130K MiX
sUmod i DEBQ exc. Jus. puc. 23, 24, mao6a. 9.

Kopensauiiinuii ananiz B 2-i rpymi (n = 58) BUSIBUB
CTAaTUCTUYHO 3HAYMMi CUJIbHI MPsIMi KOPEJISILiliHI 3B’ SI3K1
Mixk uUmod i sUmod, plIK®, cTatucTMYHO 3HAYM-
Mi cepenHi MpsiMi KopessuiiiHi 38’13k Mixk uUmod i
uUmod24, uUmod/uCrea, uCrea, CTaTUCTUYHO 3HAYUMI
CWJIbHI 00epHeHi KopessitiiiHi 38’ s13ku Mixk uUmod i uAlb/
uCrea, FeUmod, sUrea, BUN, sCrea, craTucTU4HO 3Ha-
yuMi cepenHi o0epHeHi KopeJsiiliHi 3B 13ku Mixk uUmod
ta uAlb/uUmod, VLDL, cTatucTuuHO 3HAYMMUI Maauii
o0epHeHMI Kopesuiitamii 38’ 130K Mixk uUmod Ta IR ITH.
us. puc. 25—37, maéa. 10.

Kopensauiiinuit ananiz B 3-i rpymi (n = 44) BUSIBUB
CTaTUCTUYHO 3HAYMMUM CUJIbHUN MPSIMUN KOpeIsUuiiiHuii

Tabnunys 4. MopisHsHHS 1, 2, 3-i rpyn ogHa 3 oaHoto (H-kputepivi Kpyckana — Yonnica)

Cep. 6an paHry | Cep. 6an paHry | Cep. 6an paHry
Moka3HukK p H n?2 *%(2) 1-i rpynun 2-i rpynun 3-i rpynu
(n=21) (n =58) (n=44)
1 2 3 4 5 6 7 8
Cratb 0,045* 6,1817 0,035 6,18 51,71 68,63 58,17
Bik < 0,001** 16,2868 0,12 16,29 34,98 63,53 72,88
3picT 0,495 1,4074 | -0,0049 1,41 66,19 64,29 56,98
IMT < 0,001*** | 14,7788 0,055 103,05 11 50,5 101,5
Maca < 0,001*** | 66,9535 0,54 66,95 15,12 56,87 91,14
Okp. Tanii <0,001*** | 69,8688 0,57 69,87 12,98 57,71 91,06
uUmod 0,833 0,3652 -0,014 0,37 63,52 63,42 59,4
uUmo24 0,667 0,8112 | —-0,0099 0,81 60,5 65 58,76
uAlb < 0,001** 13,9973 0,1 14 35,88 65,42 69,95
uCrea 0,626 0,9368 —0,0089 0,94 60,83 65,17 58,38
sUmod 0,023**** 7,572 0,046 7,57 49,79 57,92 73,2
uAlb/uUmod 0,002** 12,7004 0,089 12,7 37,81 63,84 71,11
uAlb/uCrea 0,099 6,264 0,036 4,62 76,14 56,63 62,33
uUmod/uCrea 0,394 1,8622 —-0,0011 1,86 66,57 57,36 65,93
uUmod/sUmod 0,117 4,29 0,019 4,29 70,33 65,53 53,38
uUmod/plLUK® |  0,020** 7,8094 0,048 7,81 42,36 65 67,42
FeUmod 0,5 1,3865 -0,0051 1,39 55,69 60,93 66,42
sCrea 0,008** 9,7357 0,064 9,74 40,19 68,04 64,44
sUrea 0,052 5,9271 0,033 5,93 46,12 68,19 61,42
BUN 0,052 5,9271 0,033 5,93 46,12 68,19 61,42
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3akiH4eHHs1 Tabn. 4

1 2 3 4 5 6 7 8
BUN/sCrea 0,942 0,1185 —-0,016 0,12 61,21 63,16 60,84
sUrea/sCrea 0,943 0,1164 —-0,016 0,12 61,19 63,16 60,86
pLUKD 0,004** 11,1307 0,076 11,13 84,24 60,9 52,84
Hb 0,014** 8,5506 0,055 8,55 42,36 63,2 69,8
sChol <0,001** | 26,2629 0,2 26,26 26,5 66,01 73,66
HDL 0,404 1,8126 | —0,0016 1,81 69,02 63,35 56,86
LDL <0,001** | 25,6451 0,2 25,65 26,6 66,78 72,6
VLDL <0,001™ | 24,1414 0,18 24,14 29,83 62,85 76,23
sTrig 0,003**** | 11,5707 0,08 11,57 43,67 58,99 74,72
AIP <0,001** | 22,7151 0,17 22,72 29,43 64,84 73,8
CAT 0,097 4,6585 0,022 4,66 48,19 62 68,59
OAT 0,033**** 6,8156 0,04 6,82 44,24 63,45 68,57
PS 0,709 0,6875 —-0,011 0,69 59,6 60,17 65,56
Hoex NMH <0,001*** | 44,6795 0,36 44,68 22,21 59,09 84,83
Toswy NMH <0,001*** | 32,8631 0,26 32,86 29,14 58,63 82,13
Lwnp MH <0,001*** | 37,5655 0,3 37,57 26,6 58,55 83,44
Hoex H.c.MMH | <0,001*** | 45,8401 0,37 45,84 21,52 59,23 84,97
ToBw H.c.MMH | <0,001*** | 38,7802 0,31 38,78 23,57 60,6 82,18
Lwnp H.c. MH <0,001*** | 42,208 0,34 42,21 23,98 58,65 84,57
IR MH 0,001** 1,6012 | -0,0016 | 13,16 37,29 64,26 70,82
O6’emzar.MH| <0,001* | 41,0141 0,33 41,01 24,17 58,92 84,11
O6emnap.MH | <0,001*** | 33,1569 0,26 33,16 28,14 59,09 81,99
Hosx JTH <0,001*** | 42,9564 0,34 42,96 23,64 58,57 84,83
Toswy J1H <0,001*** | 27,3646 0,21 27,36 33,95 57,41 81,43
LLnp JTH <0,001*** | 35,1691 0,28 35,17 28,17 58,27 83,07
Hoex H.c. JIH | <0,001** | 9,6437 0,041 44,42 22,98 58,56 85,16
ToBw H.c. JIH | <0,001™* | 24,2972 0,17 41,82 24,67 58,28 84,73
Lwnp H.c. JTH <0,001*** | 26,5413 0,15 44,17 24 57,83 85,64
IR JIH 0,002** 1,954 | -0,00019 | 12,58 38,4 63,28 71,57
O6em3zar.JIH | <0,001** | 3,6115 0,0067 38,15 26,62 58,11 84,01
O6em nap. JIH | <0,001*** | 2,8987 0,0037 30,89 30,21 58,46 81,84
O6’em H.c. TIH | <0,001** | 44,5467 0,35 44,55 21,62 59,64 84,39
O6emH.c. JIH | <0,001* | 16,7336 0,061 45,38 23,02 58,75 86,36
DEBQ o6m. <0,001** | 25,9866 0,2 25,99 25,93 69,72 69,05
DEBQ emou, <0,001** | 33,4014 0,26 33,4 21,17 69,33 71,83
DEBQ ekc. <0,001** | 32,7539 0,26 32,75 25,9 77,4 58,93
IBO < 0,001 | 14,2711 0,1 14,27 47,93 55,02 77,92
% XKT < 0,001*** | 59,1669 0,48 59,17 24,57 52,52 92,36

TMpumiTkn: p — 3Ha4eHHs1 UMOBIPHOCTI (acCUMNTOTUYHA 3Ha4YUMIicTb), H — HenapameTpuvHnii H-kputepivi Kpacke-
nia — Yonnica, n?— po3mip crioctepexyBaHoro eqpekty, x3(2) — KpuTepin xi-kBagpart npu rnopiBHAHHI 3 rpyn, * —
iCHy€e 3Ha4Ha pi3HNLS B 3aNeXHIi 3MIHHI MiX pi3HuMu rpynamm; ** — Tect post-hoc [laHHa (ckopuroBaHoro boH-
¢heppoHi anbgha 0,017) noka3sas, LO cepeHi paHru HacTynHUX Nnap 3Ha4Ho BiapisHAOTLCA: X1-x2, X1-x3; *** — Tect
post-hoc [laHHa (ckopurosaHoro BoHgheppoHi anbgha 0,017) nokasas, Lo cepenHi paHru HacTyrnHUX nap 3Ha4YHo
BigpisHsitoTees: x1-x2, x1-x3, x2-x3; **** — tect post-hoc [JaHHa (ckopurosaHoro boHgheppoHi anvgha 0,017) no-
Ka3sas, Lo cepenHi paHrn HacTyrnHUX nap 3Ha4yHo BiApi3HaOTbCA: X1-x3; ***** — recT post-hoc [laHHa (ckopurosa-
Horo boHgheppoHi anbgha 0,017) nokasas, Lo cepefHi paHrn HaCTYMHUX nap 3Ha4YHO BiAPIi3HAOTbCS: x1-x3, X2-x3.
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3B’5130K MiX uUmod i uUmod/sUmod, cTaTuCTU4HO 3Ha- Kopensuiiinuii ananiz B 3-if rpymi (n = 44) BUSIBUB

YuMi cepelHi MpsiMi KOpesILiiiHi 3B’I3KU MixX

uUmod i  cTaTUCTUYHO 3HAYMMUIA CWJIBHUM TIPSIMUIA KOPESLiiHMI

uUmod24, uUmod/uCrea, uUmod/pIlLIK®, ctatctnuno 38’5130k Mixk uUmod24 i uUmod/plLIK®, cratuctudHo
3HAYMMUI CepeHiii 00epHEeHWI KOpesiiHuil 3B’S130K  3HAUMMUI CepemHiil MpsIMU KOPEIsSIiiiHU 3B’ 130K MixX
mixk uUmod ta uAlb/uUmod. Jus. puc. 38§—42, maba. 11. uUmod24 i uUmod. Jus. puc. 43, 44, maba. 12.
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PucyHok 5. 'pagbik perpecii mixx uUmod i sUmod PucyHok 8. Ipacpik perpecii mix uUmod i sTrig
(1-wa rpyna) (1-wa rpyna)
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PucyHok 6. pagpik perpecii mix uUmod i uUmod/

sUmod (1-wa rpyna)

PucyHok 9. pagpik perpecii mix uUmod i LDL
(1-wa rpyna)

Tabnuys 5. Kopensuivina matpuysa uUmod (1-wa rpyna)

Moka3Huk uUmod24 sUmod uUmod/sUmod sChol sTrig LdL
p < 0,001 0,029 < 0,001 0,025 0,026 0,023
r 0,72 0,477 0,944 0,487 —-0,485 -0,493

TpuUMITKN: p — 3Ha4YeHHs1 UMOBIPHOCTI (acumin

TOTUYHA 3HAYUMICTB), I — KOeqDiLliEHT MHOXUHHOI Kopensiii.
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KopensuiitHuit ananiz B 3-ii rpyni (n = 44) BUSIBUB
CTaTUCTUYHO 3HAYMMUI Mauii OOEpHEHMI KOpesiiii-
Huii 38’130k Mixk sUmod i uUmod/sUmod. Jus. puc. 45,
maoéa. 13.

O6rosopeHHs

CTaTUCTUYHUI aHaJi3 TokasaB, 1o i 1-1 rpynu ic-
Hy€ 3HauMMa CIJIbHA mpsiMa Kopesstiis uUmod 3 iHmek-
com koHreHTpanii uUmod/sUmod ta uUmod24; mix
uUmod24 Tta uUmod/sUmod, uUmod/pIIIK®; wMix
sUmod ta uUmod/pllIK®. [dns 2-i rpynu icHye 3Ha-
yyMa CUJIbHA TpsMa Kopensuis Mixk uUmod Tta iHmek-

com koHueHTtpauii uUmod/sUmod i plIK®; 3Haunma
cuJibHa obepHeHa Kopessiis Mixk uUmod ta uAlb/uCrea,
FeUmod, sUrea, BUN, sCrea, 3HaunMa crIbHa IIpsiMa KO-
pemsiist Mmixk uUmod24 ta uUmod/plIK®. Ins 3-1 rpy-
Y 3HaYMMa CuibHa npsiMa kopessiiis Mixk uUmod Tta iH-
nekcoM KoHneHTpalii uUmod/sUmod; mixk uUmod24 ta
uUmod/pIIIK®.

V nocrynHiii giTepaTypi MU He 3HANILINA MOAIOHUX 10~
CJIiIXKeHb, ajie OIucaHo 6araTo 1ikaBux (pakTiB PO BIUIMB
IMT Ta oxxupinns Ha nepeoir XXH.

HaiiuikaBimmii ¢akr, 6e3nepeuno, e U-momiOHuit
38’130k IMT i3 cMmepTHicTio y mamientiB 3 XXH [6],

Ta6bnuys 6. Kopensiyiina matpuus uUmod24 (1-wa rpyna)

MNMoka3Huk uUmod sUmod uUmod/sUmod uUmod/pLUK® uAlb
p < 0,001 0,023 0,004 0,016 0,044
r 0,72 0,494 0,604 0,521 0,444

TMpumiTkn: p — 3Ha4YeHHs UMOBIPHOCTI (aCUMNTOTUYHA 3HAYUMICTB), I — KOeqiLjieHT MHOXXUHHOI Kopensyil.

Tabnuys 7. Kopensuivina matpuys sUmod (1-wa rpyna)

MNMokasHuk uUmod24 uUmod uUmod/plUK®
p 0,023 0,029 0,001
r 0,494 0,477 0,654
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TMpumitkn: p — 3Ha4YeHHs UMOBIPHOCTI (aCUMMTOTUYHA 3HAYUMICTB), I — KOe@iLiEeHT MHOXXUHHOI Kopensyil.
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PucyHok 10. Mpagpik perpecii mixx uUmod24 i uUmod
(1-wa rpyna)

PucyHok 12. Ipagpik perpecii mixx uUmod24 i uUmod/
sUmod (1-wa rpyna)
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PucyHok 11. INpagpik perpecii mixx uUmod24 i sUmod
(1-wa rpyna)
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PucyHok 13. Npagbik perpecii mixx uUmod24 i uUmod/
PLUK® (1-wua rpyna)
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PucyHok 14. Ipagpik perpecii mix uUmod24 i uAlb
(1-wa rpyna)
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PucyHok 15. Ipagpik perpecii mixx sUmod i uUmod24
(1-wa rpyna)
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PucyHok 16. Ipadpik perpecii mix sUmod i uUmod
(1-wa rpyna)
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PucyHok 17. lpadpik perpecii mix sUmod i uUmod/
PLUK® (1-wa rpyna)

Ta6bnuys 8. Kopensuivina matpuuysa uUmod24 (2-ra rpyna)

Moka3HukK uUmod FeUmod uUmod/sUmod uUmod/pLLIK® DEBQ emou,.
p 0,007 0,05 < 0,001 < 0,001 0,015
r 0,37 -0,273 0,445 0,961 0,336

TpUMITKN: p — 3Ha4YeHHs1 UMOBIPHOCTI (aCUMMNTOTUYHA 3HAYUMICTb), I — KOeqbiLliEHT MHOXUHHOI KopensiLil.

Ta6bnuys 9. KopensuiviHa matpuysa sUmod (2-ra rpyna)

MokasHuk uUmod/sUmod DEBQ ekc.
p 0,007 0,041
r -0,369 —-0,284
TMpumitkn: p — 3Ha4yeHHs MMOBIPHOCTI (aCUMMTOTUYHA 3HAYUMICTB), I — KOe@iLiEeHT MHOXXUHHOI Kopensyil.
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PucyHok 18. Ipadpik perpecii mix uUmod24 i uUmod PucyHok 19. Ipagbik perpecii mixx uUmod24 i FeUmod
(2-ra rpyna) (2-ra rpyna)
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Ta6nmys 10. Kopensyivina matpuys uUmod (2-ra rpyna)

Moka3Huk uUmod24 | uAlb/uCrea uLl.Il?‘l!llc)’ld FeUmod :Lljjnn:%(c’i/ "3&?2:’ uCrea
p 0,007 < 0,001 < 0,001 < 0,001 < 0,001 0,024 0,005
r 0,37 -0,626 —-0,495 -0,754 0,946 0,313 0,383

Moka3HukK VLDL sUrea BUN sCrea pLUK® IR MH
p 0,015 < 0,001 < 0,001 < 0,001 < 0,001 0,033
r -0,336 -0,512 -0,512 -0,603 0,51 -0,297

Mpumitknu: p — 3Ha4YeHHs1 UMOBIPHOCTI (ACUMMTOTUYHA 3HAYUMICTB), I — KoeiLlieHT MHOXUHHOI Kopensyi.
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npo SIKMI BXe 3ramyBajocs B Liil ctaTTi Buile. Benuke
IOCJIIXKEHHs, Y SIKOMY Opaju yJyacTb Ialli€eHTU 3 Jofia-
nizHoto XXH, Busasuno U-nionioHuii 38’130k IMT i3 pu-
3UKOM cMepTi [6]. A mocTimKeHHs, Y SIKOMY Opaiu yJdacThb
nauieHTd 3 XXH 1-3-1 cranii, nokazano U-nogioHuit

3B’130K MiX IMT Ta ceplieBO-CyIMHHOIO CMEPTHICTIO [6].
[HIIi DoCimKeHHsT MOKa3aJu 3B’I130K MixK HU3bKUM IMT
Ta CMEPTHICTIO,
XXH 1—4-i crazii acoiroBajiocs 3 OUTBIIT BUCOKMM ITOKa3-
HUKOM CMEPTHOCTI [6].

a OXUPIiHHS 3-ro CTyIeHs y MauieHTiB 3
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PucyHok 35. Ipagpik perpecii mix uUmod i sCrea

PucyHok 37. Ipagpik perpecii mixc uUmod i IR IMTH

(2-ra rpyna) (2-ra rpyna)
Ta6nuys 11. Kopensuyiina matpuys uUmod (3-t rpyna)
MNMoka3Huk uUmod24 uAlb/uUmod uUmod/uCrea uUmod/sUmod uUmod/plUK®D
p 0,024 0,003 0,037 < 0,001 0,011
r 0,34 —-0,437 0,316 0,877 0,38

TMpuMiTKKN: p — 3Ha4YeHHs UMOBIPHOCTI (aCUMMNTOTUYHA 3HAYUMICTB), I — KOe@iLiEHT MHOXXUHHOI KopensiLii.

Tabnuys 12. Kopensuiina matpuys uUmod24 (3-ta rpyna)

Moka3HukK uUmod uUmod/pLUK®
p 0,024 < 0,001
r 0,34 0,829

TpUMITKN: p — 3Ha4YeHHs1 UMOBIPHOCTI (aCUMNTOTUYHA 3HAYUMICTB), I — KOeqYijieHT MHOXXUHHOI KopensiLil.

Ta6bnuys 13. Kopensuyivina matpuysi sUmod (3-1s rpyna)

Moka3Huk

uUmod/sUmod

p

0,049

r

—-0,298

TMpuMiTKN: p — 3Ha4YeHHs1 UMOBIPHOCTI (aCUMNTOTUYHA 3HAYUMICTB), I — KOeqiLiEHT MHOXXUHHOI KopensiLii.
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IIle onuH wikaBuii dakr npo 3miny macu/IMT y na-
LI€HTIB 3 TepMiHaJbHOWO cTagiero XXH, sIKi oTpuMylOTh
niai3Hy Teparito: BTpara abo 30inbiieHHs Mmacu/IMT mae
CWIbHWIA 3B’SI30K 3 BUIIMMMU TMOKA3HUKAMU CMEPTHOCTI
abo BuxkuBaHHA [6]. Brpara macu Ginblie HixX 5 % 3a pik
y mamienTiB 3 XXH ta pIIIK® Huxue 3a 35 mi/xB/1,73 m?
MaJjia 3B’S130K 3 BUIIIMM PU3UKOM cMepTi (Ha 54 %) Ha mo-
YaTKy Miai3HOI Tepalrii ITIOpiBHIHO 3 TUMM ITalliEHTaMU, Y
SIKMX piYHe KOJMBAaHHS Macu CTAaHOBUJIO MeHIe HixX 5 %
(E. Ku ta in., 2018) [6].

AJle ciim 3a3HauUMTHU TaKOX, 11O MAa€ 3HAYEHHS, SIK
MoKa3alu JiesdKi JOCHiDKeHHS, YU € BTpaTa Macu «Ha-
BMUCHOI0» a00 «HeHaBMUCHOW». «HeHaBMKMCHa» BTpaTa
Macu Oitbiie HixX 10 % Manra 3HaYHUI 3B’SI30K 3 BUIIUM
PU3MKOM CMEPTHOCTI TIOPiBHSIHO 3 «HaBMUCHOIO» BTpa-
TOIO MacH, NP SAKill TTOAiOHMIT 3B’SI30K HE CIIOCTepiraBcs
(Bansal S. Ta iH., 2018) [6].

IlincymoByroun BUIlleCKa3aHe, MU TaKOXK 3TOMHI 3 iH-
UMM HayKoBLsIMH, 110 IMT He imeanbHUIT MapKep IJIs
nauieHTiB 3 XXH Ta cymyTHiM OXMpiHHSIM. AJie 3 OISy
Ha 3HAYHUI BIUIMB XMPOBOI TKAHUHU HA PO3BUTOK, Tepe-
Oir i cMepTHicTb nawieHTiB 3 XXH moTpioHO MpoaoBXKyBa-
TH JOCJIIKEHHSI B LIbOMY HAMNpPSIMKY IIJISI TIOIIYKY HOBUX
MapKepiB 11 TOJIIIIEHHsI iHCTPYMEHTIB MPEeBEHTUBHOI
HedpoJtorii.

BMCHOBKMU

CTaTUCTUYHUI aHaJIi3 TO0Ka3aB, 110 B yCiX 3 rpymax
uUmod mae 3HaYHy IpsIMY CUJIBHY KOPEJISILIiIO 3 iHIeKCOM
koHueHTpauii uUmod/sUmod. B ycix 3 rpynax uUmod24
Ma€ 3HaUHY TIPSIMY CUJTbHY Kopessiito 3 iHnekcom uUmod/
plIK®. Ajne nuiiie B 2-ii TPYIli CIIOCTEPIra€ThCsl 3HAUNMA
cwibHa npsma kopessuisg Mixk uUmod Ta pILIIK® Ta 3Ha-
yyMa cwibHa obepHeHa KopeJsiis Mixk uUmod Ta uAlb/
uCrea, FeUmod, sUrea, BUN, sCrea. [1oTpiOHi mogabiii
TIOCiIXKEHHS 11010 (OPMYBaHHSI OCTATOUHUX 3HAHD 3 €T
npoodsIeMHU.

KonduikT inTepeciB. ABTopy 3asBISIOTH TIPO BIICYT-
HIiCTb KOH(UIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

Indopmania npo dinancysanna. Crarts € ¢pparmeH-
TOM HAayKOBO-IOCJiZHOI poOOTHM acmipaHTa Kadenpu
HedpoJorii Ta H3T HauioHaabHOro yHiBEepCUTETY OXO-
poHu 3n0poB’st Ykpainu imeni I1.JI. Illynuka 3a TeMoro
«Exckpelisg ypomoayiHy i foro KjiHiKo-jJabopaTopHa
OlliHKa, 3HAaYEHHS B PaHHIll AiarHOCTHUIli, PEHOMPOTEKLIil
i onrruMisatii sikyBaHHst XXH Ha ¢oHi MosekynsipHOro
crpecy», y pamkax H/IP kadeapu 3a temamu: «Pospo-
OJICHHSI TeXHOJIOTii 30epekeHHs DYHKIIii HUPOK Y Talli-
enTiB 3 XXH Ta rinepypukemieio» (2021—-2022 pp.), HO-
Mep aepxaBHOI peectparii 0121U100446, ta «BuBueHHs
BIUIMBY TilloypuKeMidHoi Tepamii y mauieHTiB 3 XXH ta
OOTpYHTYBaHHSI oNTUMalbHOI Tepamnii» (2019—2023 pp.),
Ne 0119U101718.

Buecok aBTopiB. Ienosa JI.JI. — 36ip Ta aHasi3 iHbOp-
Mallii, HalTMCaHHSI CTATTi, MOIIYK Ta OTNpaloBaHHS (haxo-
BOI JIiTEpaTypu 3a TEMOIO, MiITOTOBKA PYKOIUCY 10 IPYKY;
IBanos /I.Jl. — KoHIeNTyai3ailisi, MeTOI0JIOTis.
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The influence of obesity on the course and development of complications
of chronic kidney disease according to the study of the blood and urine uromodulin

Abstract. Background. Obesity has a significant impact on the
course of chronic kidney disease (CKD), as it contributes to the
occurrence of oxidative stress, inflammation and activation of the
renin-angiotensin-aldosterone system. The mechanisms of obesi-
ty influence on CKD are not fully understood. A new approach is
needed to assess obesity status in patients with CKD. The purpose
of the study: to investigate the relationship between overweight
or obesity in patients with CKD stage I-III and the course and
development of CKD complications depending on uromodulin
levels. Materials and methods. A prospective randomized cohort
study ROLUNT (uROmoduLin, UbiquinoNe, glutaThione), in
which 123 patients participated in 2021—-2023. It was conducted
at VETA-PLUS LLC, Professor Dmytro Ivanov Nephrology
Clinic LLC and CDC of Brovary Multidisciplinary Clinical Hos-
pital, which are the clinical bases of the Department of Nephrol-
ogy and Renal Replacement Therapy of the Shupyk National
Healthcare University of Ukraine. Participants were divided into
3 groups: group 1 (n = 21) — patients with CKD stage [—III and
body mass index (BMI) < 25 kg/m?, group 2 (n = 58) — those
with CKD stage [—III and BMI of 25—29.9 kg/m?, and group 3
(n = 44) — patients with CKD I—III stage and BMI > 30 kg/m?.
Results. The average age of participants is 49—50 years, there were
44 men (35.77 %), 79 women (64.23 %). All groups had no statisti-
cally significant differences in age and gender. In the structure of
CKD, the most common pathology was tubulointerstitial nephritis
of unknown etiology — 27 patients (29.67 %). During kidney ul-
trasound, a significant share belonged to urinary salt diathesis —

in 55 patients (44.72 %). The median BMI in groups 1, 2, and 3
were 22.1, 27.6, and 32.9 kg/m?, respectively. The average values
of urinary uromodulin (uUmod), daily excretion of uromodulin
(uUmod24), urinary albumin (uAlb), serum uromodulin (sUmod)
for group 1 are 25.06, 56.18, 17.95, 47.22, respectively, the median
values of these indicators for groups 2 and 3 are 26.2 and 26.15;
57 and 53.75; 26.7 and 28.55; 47.65 and 49.4, respectively. Cor-
relation analysis in group 1 revealed statistically significant strong
direct relathionship between uUmod and uUmod24, uUmod/
sUmod, uUmod24 and uUmod, uUmod/sUmod, uUmod/esti-
mated glomerular filtration rate (eGFR), sUmod and uUmod/
eGFR. Correlation analysis in group 2 demonstrated a statistically
significant strong direct relationship between uUmod24 and uU-
mod/eGFR, uUmod and sUmod, eGFR. Correlation analysis in
group 3 revealed a statistically significant strong direct relation-
ship between uUmod and uUmod/sUmod, uUmod24 and uU-
mod/eGFR. Conclusions. Statistical analysis showed that in all 3
groups, uUmod has a significant direct strong correlation with the
uUmod/sUmod concentration index. In all 3 groups, uUmod24
has a significant direct strong correlation with the uUmod/eGFR
index. But only in group 2, there is a significant strong direct cor-
relation between uUmod and eGFR and a significant strong in-
verse correlation between uUmod and uAlb/urinary creatinine,
fractional excretion of uromodulin, serum urea, urea nitrogen,
serum creatinine.

Keywords: chronic kidney disease; kidney ultrasound; body mass
index; overweight; obesity; uromodulin
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"XQpKIBCbKMK HALLIOHAABHWV YHIBEpCUTET iMeHi B.H. KapasiHa, M. Xapkis, YkpaiHa
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CraH NO-epriyHoro romeocTtasy
npu eKCNnepuMeHTAOAbHOMY OBTOIMYHHOMY
rAOMepYyAOHePpPUTi HA TAI 3ACTOCYBAHHS 6€3KAITUHHUX
KPiOKOHCEepPBOBAHUX BIOAOTIYHUX 30CO6IB

Pestome. AkTyanbHicTb. Pasom i3 risporeH cyrbpisom (H,S) Ta MoHookcuaoM BymeLio (CO) HiTporeHy Mo-
Hookcua (NO) 3acAy»mB penyTaLito noTy>kHoro sasoamaararopa. NO CUHTE3YETLCS 3 L-QPriHIHY rpyrnow
pepmeHris, siki HasmBaroTbCst NO-cuHTazamm (NOS). NOS KQTQAIBYrOTb MepeTBOPEHHS L-QPriHiHY B L-LIMTOYAIH
1a NO. IcHye 1pun i3opopmi NOS, siKi HaQCTO OMMCYIOTECSI HQ OCHOBI iX eKCrpecii B TKAHMHAX: 1) HEUMPOHAABHA
NOS (nNOS), 2) iHayumbeasHa NOS (iINOS) ta 3) enireaiansHa NOS (eNOS). NO € XUTTEBO BAXKAMBOKO MO-
AEKYAOIO, SIKA 6epe y4ACTb Y HU3L CUTHAABHUX QYHKLIV Y HUPKAX TA MOXKE BUBIALHSITUCS] RISHUMU KAITUHQM
HUPOK, BKAKOYHO 3 EHAOTENIQABHVMN TQ ME3QHTIAABHUMU KAITUHAMM, Q TAKOX MOAOLMTAMU. [TOLLKOAKEHHS
MOAOLMTIB, ONOCEPEAKOBAHE QHTUTIAQMU MPOTU QHTUMEHIB NMOAOLMTIB, LLIO AEMOHYIOTLCS IMih IOMEPYASID-
HUMU BICLIePAABHUMUN EMITeAIQABHUMU KAITMHQAMY, OTPUMQAO HA3BY «MeMOpaHO3HA Hegponaris» (MH). Sik
MOTEHLIVIHBI 3QCO6M AAST AIKYBAHHST XBOPUX HQ MH HaLwy yBary rnpuvBepHyAn GE3KAITUHHI KPIOKOHCEPBOBAHI
6ionoriyHi 3acobum (BKB3), s3okpema kpioekCTpakT naaueHTm (KEIM), kpioekcToakT ceaesiHkmn (KEC) TQ KOH-
AMLIOHOBOHE CEPEAOBULLE ME3IEHXIMAAbHNX CTOBOYPOBUX KAITH (KC-MCK). Mera: ouiHuT BrAvB KpiO-
EKCTPAKTIB MAQLIEHTU TQ CEAE3IHKM, A TAKOXK KOHAMULIIOHOBAHOro cepeaosumila MCK Ha craH NO-epridyHoT
CUCTEMU HUPOK LLIYPIB MPX QBTOIMYHHIVI MEMOPAHO3HIVI HegponarTii. Marepiann Ta MeToaUn. AOCAIAKEHHS
epexmBHocTi BKE3 npu asroimyHHOMY HegpuTi (AIH) nposeaeHi HQ 42 wypax-camusix. AIH MOAeAoBaAM 30
meroamkoro W.R. Heymann ta criBasT. AOCAIAXKYBQHI rpernapan BBOAWAM LWypaM 3 60-i A06u ekcriepu-
MeHTy. 5K63 BBOAMAW BHYTRILLHBOM ‘SI30BO, 3 IHTEPBAAOM 2 AHI (YCbOro & iH'exuivy), BiarnoBiaHO HQ 60, 62, 64,
66 1a 68-11 pAHI ekcriepuMeHTy. AKTUBHICTE NO-CUHTQ3 BU3HQYAAM CMEKTDOGOTOMETPUNYHM METOAOM 3Q KiAb-
Kictro HAA®H,, 1140 OKMCHIOETLCSI. YMICT CTAGIAbHIX METABO0AITIE NO BUSHQYQAM CEKTPOGOTOMETOMNHHIM
MeTOAOM 3Q peakuieto P. Griess y MoandikaLii. PE3yAbTaTn. BCTAHOBAEHO, LLO PO3BUTOK AlH y LLypiB Cyrpo-
BOAXKYBQBCST PO36AAQHCYBAHHSIM AKTMBHOCTI NOS y TKQHUHAX HUPOK. [TOKQ3aHO, Lo akTvBHICTL INOS cTa-
TUCTNYHO BiporiaHO (o < 0,001) 3pocaa Ha 83,3 %. KoHueHTpawist cTabinbHmMX MeTaboAitis NO y KpOBI LLypIB 3
AlH ctammcTinyHo BiporiaHo (o = 0,008) niasmumaack Ha 68,2 %, Lo y 4,5 pasa nepesuLLyBAAO 3POCTAHHS QK-
mBHOCTI cymapHOi NOS. Ha TAi 3aCTOCYBAHHST AOCAIAKYBAHMX BKB3 BiaMieHO 3HMKEHHST akTuBHOCTI iINOS.
lNpoBeaeHe HAMM AOCAIAIKEHHST MPOAEMOHCTRYBAAO HAMBUPQXKEHILLIE 30OCTAHHSI QKTUBHOCTI KOHCTUTYLLiV-
Hux Ca,t-3anesxHux isopopm NOS (NNOS ta eNOS) Ha i BBeaeHHs1 KC-MCK. BACHOBKM. 3Q 3AQTHICTIO HOP-
MQAI3yBQATU rinepakTvBHICTb INOS (BiACOTOK LLIOAO MOKQ3HUKIB HEAIKOBAHMX LYyPIB 3 AIH) AOCAIAKYBAHI BKE3
AOLIABHO PO3TALLYBATU Y HACTYrHIV MocAiaoBHOCT: KC-MICK (64,5 %, p < 0,001) > KEC (36,4 %, p = 0,008)
> KEIT (31,8 %; p = 0,04). 3a 3AQTHICTIO HIBEAKOBATY MPUrHIYEHHST akTnBHOCTI CNOS y TKQHWMHAX HUPOK (BIACO-
TOK LLIOAO MOKQ3HUKIB HEAIKOBAHWMX LLyPIB 3 AIH) AOLIABHO PO3TALLYBATU Y HACTYHI MOCAiA0BHOCTI: KC-MCK
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(67,9 %, p=0,05)>KElN (42,4 %, p =0,015) > KEC (21,2 %, p = 0,02). 30 3AQTHICTIO HOPMQAI3yBATH BMICT CTQ-
BGinbHMX MeTabonitie NO y KpOBi (BiACOTOK LLIOAO MOKA3HMKIB HEAIKOBAHUX LyPIiB 3 AIH) AOCAiAXKYBOHI BKB3
AOLABHO PO3TALLYBATH Y HACTYMHIVi MOCAA0BHOCTI: KC-MCK (41,3 %, p = 0,018) > KEC (25,2 %; p =0,1) > KEIl1

4,9% p=07).

KAIOHYOBI CAOBQ: QBTOIMYHHI IAOMEPRYAOHEDPUT, HEDPUT XENMAHA, MEMBPAHO3HA HEGLOMNATIS, HITPOre-
HY MOHOOKCWUA, KPIOEKCTPAKT NAQLIEHTU, KPIOEKCTPAKT CEAE3IHKN, KOHAMLIIOHOBAOHE CEepEeAOBULLE ME3EHXI-

MQAbHWX CTOBOYPOBUX KAITUH

Bctyn

TazoTpancmiTepy — 1€ CiMEHCTBO Ta30IOdiIOHMX
CUTHAJIBHUX MOJEKYJ, SKi BUPOOJSIIOTHCS €HIOTEHHUM
LIUISIXOM 1 Ail0Th Ha crienudiuyHi peuenTopu, Bimirparo-
Yy BaxJIMBY poJib Yy GizionoriyHux ta narodiziosoriyHux
npouecax. Pasom i3 rinporen cynbdinom (H,S) Ta mono-
okcugoMm Bymewo (CO) HiTporeny Monookcun (NO) 3a-
CIIY>XKMB PEMyTallilo MOTY>KHOTO Ba30IUIATATOPA, TAKOXK
BiZIOMOTO SIK €HOOTETaIbHUII Ba30opelakCyounii pakTop
(endothelium-derived relaxing factor — EDRF) [1].

TazoTpaHcMiTepH € HEBEJTMKUMM MOJIEKYJIaMu, 110 J0-
3BOJIsIE IM JIETKO Ou(yHIYBaTU uyepe3 0iooriudi MmeMOpa-
HH, a IX BUCOKA PeaKTUBHICTh IO3BOJISIE IM B3aEMOISITU 3
LIMPOKUM CIIEKTPOM MONEKYNAPHMX MimeHeit [2]. H,S y
BUCOKHMX KOHIEHTpAILiSIX iHAYKYE CHHTE3 Ipo3anaJbHUX
MeniaTopiB (iHTepneiikinu (IJT) 1 ta 1JI-6, dakrop He-
Kposy nyxaunu o (PHIT-o), npocrarnanauu E, Ta Biache
NO), a B HU3bKMX KOHIIEHTPALIisIX TTPOSIBIISIE LIMTOMPOTEK -
TOPHI BJIACTUBOCTI, 1it0uM sIK aHTUOKCUIAHT [3]. NO, sikuit
BBaXKa€THCSI OTHUM i3 Hai1OJIbIII BUBYEHUX ra30TpaHCMiTe-
piB, Ha nporusary H,S, pery/oe oKMCHIOBaIbHUIA CTpeC
Ta TIepeKMCHE OKMCHEHHs JIMiliB y HUPKOBIN TKaHWHI
Ta 3amaJibHUI TIPOlIeC NMUISIXOM TIPUTHIYeHHST aKTUBHOCTI
JI-1B, LJ1-18, IJI-6 ta ®HII-o [4]. He3Baxaioun Ha Bi-
noMuii TokcuuHuil epekt CO Ipu BUCOKMX PiBHSIX, MOTO
HU3bKi KOHIIEHTpAIlii MOXYTb MaTU IUTOMNPOTEKTOPHUMA
edekT. CO nposiBiisie TPOTU3aNabHY JIi0 IIISIXOM OJIOKY-
BaHHs1 akTUBHOCTI MHII-0 Ta moTeHI1iI0BaHHS eKcIpecii
npotusanaibHoro uutokiny IJI-10 [5]. BctanosneHo, 110
CO Oepe yyacTb B allONTOTUYHII CUTHAaTi3allil; OHAK, SIK i
NO, BiH Bifirpae noagiitHy pojib y IbOMY CKJIaJIHOMY IpPO-
ueci (puc. 1) [2].

Bimomo, mo NO cuHTe3yeTbes 3 L-apriHiHy rpyIomo
¢depmeHTiB, saKi HazuBaioTbcsl NO-cuHTazamu (NOS)
[6, 7]. NOS katanmi3yioTh TepeTBOpeHHsT L-apriHiny B
L-uutpynin Ta NO. Icnye tpu i3oopmu NOS, ski yacto
OIMMCYIOThCS Ha OCHOBI iX eKCITpecii B TKaHWHaX: 1) Heiipo-
HanbHa NOS (nNOS), 2) ingyunbensna NOS (iNOS) Ta
3) enirenianbHa NOS (eNOS) [7, 8].

I3oopmu nNOS i eNOS yacTto eKcrpecyoTbcsi KOH-
CTUTYTUBHO, i iX MiSUTbHICTb DPETYTIOETHCS TOCTYITHICTIO
Kanblito (Ca,”). INOS He 3a1€XuTh Bill BHYTPIiLIHbOKIIi-
TMHHOI KoHueHTpauii Ca,* [9]. Ha choroani € 3araabHo-
npuitHATOI KoHuenuis monity NOS Ha nBi rpynu: KOH-
crurytuHi i3oopmu (cNOS), no sikux Hajexatb nNOS,
eNOS Ta Buokpemiienns Ca,"-He3anexxHoi iHmymoebHOT
i3opopmu — iNOS, 1110 BBaXXa€ThCS GIOTOTITHO BUIIPAB-
JaHuMm [8].

AktuBHicTe NOS 3anexXuTh Bill KUMCHIO i MOTpedye
L-aprininy Ta KiIbKoX Ko(daKTopiB (KajJbMOIYJiH, Hi-

KoTUHaMinameHiHouHykieotundochar (NADPH  —
B-Nicotinamide  adenine  dinucleotide 2 -phosphate),
terparinpobionrepun (BH, — retrahydrobioterin), dnasi-
HaneHiHaunykiaeotun (FAD — flavin adenine dinucleotide)
ta (uaBinmoHonykineotun (FMN — flavin adenine

PucyHok 1. Moxmusi NO-, CO- Ta H,S-3anexHi
CUrHaJsibHi MexaHi3aMu, Lo perysooTh arnornTo3s y
HUpKax (aganTtoBaHo 3a [2])

TpuMIiTKN: CTPINKN 3 rocTpumM KiHYemM — ro3uTUBHa
perynsuyisi; CTpinkKu 3 Tynum KiHem — HeraTusHa pery-
nsayisi; ROS — aktnBHI gpopmm kucHro (reactive oxygen
species); TNF-o. Ta TNF-f — c¢hakTopn HeKpo3y nyx-
nuHu (tumor necrosis factor); ECM — no3akniTuHHWA
matpukc (extracellular matrix); IL-103, IL-18, IL-10 Ta
IL-6 — iHTepnevikium; o-SMA — rnagkom’ssi30Bui asb-
¢ha-aktuH (alpha smooth muscle actin); COL1A1 — ko-
nareH 1-ro tuny (collagen type I alpha 1 chain); Bax —
bcl-2-nopgi6Hnii 6inok 4 (BCL2 associated X, apoptosis
regulator); Nfr2 — spepHuii c¢hakTop, epuUTpoigHUMI
2-cnopigHennn chakTtop 2 (nuclear factor, erythroid
2 like 2); mTOR — miweHb panamiynHy Ans ccaBuiB
(mammalian target of rapamycin); CASP3 — kacnasa 3
(caspase 3); NF-xB — sigepHuii ¢hakTtop kB akTuBoBa-
Hux B-knituH (nuclear factor xB).
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mononucleotide)). NO 3B’SI3y€TbCsl 3 BiITHOBJICHUM TIeMO-
BuM caiitom (Fe,*) posurnHoi ryanininuuknasu (sGC —
soluble guanylyl cyclase), sika aKTUBYE lieii (hepMeHT, 110
NPU3BOAUTDL [0 YTBOPEHHS IPYroro LMUKJIIYHOIO IyaHO-
3uHMoHopocdary (cyclic guanosine monophosphate —
c¢GMP, uI'M®) 3 ryanosuntpucdocdary (GTP — guanosine
triphosphate) (puc. 2).

NO — 11¢ KOpOTKOXMBYYa MOJIEKYJa, siKa OKMCHIO-
€TbCS Y KPOBi Ta TKAHMHAX 3 YTBOPEHHAM HiTputy (NO,),
Hirpary (NO,) Ta iHIIKMX Gi0JIOriYHO aKTUBHMX (HOPM Hi-
TporeHy. bioyoriuna aktuBHicTh NO moB’s13aHa 3 YUCIEH-
HUMU edeKTaMu Ha CeplLeBO-CyAMHHY CUCTEMY, HUPKH Ta
Mnpoliecu MeTaboJIi3My, TOJIOBHUM 4YMHOM uepe3 Il MdD-
3aJieXkHi MeXaHi3MM, Xoya TaKOX MOBIZOMJISLIOCS Mpo
nI'M®-ne3anexHi mexanismu. Lli MexaHizmMu € Garato-
(baKTOPHUMM Ta BKJIIOUYAIOTh MOAYJISILIIO (yHKIIIT OiJiKa Ta
iIMYHHUMX KJIITUH, 3HUKEHHSI CUTHaUTi3alii aHTioTeH3uHy 11
THUITY, OKCHOTO CTpecy Ta MOIYJISIi0 (DYHKIIi MiTOXOH-
npiit [10].

Ca,"-zanexni nNOS ta eNOS 3a3Buyaii acoUilOOTHCSA
3 HU3BKMMM piBHAMU BUpoOsieHHss NO, siKi orocepeako-
BYIOTb BHYTDPiILIHBOKJIITUHHI cUrHaIbHi rpoiiecu (nNOS) i
cynuHHuit romeocrtas (eNOS). Bkazani izopopmu (nNOS
ta eNOS) Haituacrile 3ycTpidaloTbCs B HEIMYHOJIOTIYHUX
KJIiTMHAX (HelpoHax, MiolMTax, eHJAOTeTiaIbHUX KIiTU-
Hax TOIO), i, OCKiIbKM iX mpoayKyBaHHSI NO € BiZTHOCHO
HU3BKUM, IIi i30(pOpMU BBaXKaIOTHCS MEHII BaxKJIMBUMU 3
IMYHOJIOTi4HOI TOUKHM 30pY, HiK iNOS [8].

Bucokuit piBenb NO, 1110 BUPOOISIETECSI aKTUBOBA-
HUMU Makpodaramu (i, KMOBIpHO, HeiTpodiIaMu Ta iH-
IIMMM KJIITUHAMM ), MOXKe OyTU HE TiIbKM TOKCUYHUM 15T
MaTOreHHUX MIKpPOOpPraHi3MiB, MapasuTiB ad0 MyXJIWH-
HUX KJIITUH, aJleé MOXe TaKOX 3aBAaTH IIKOIU 30POBUM
KJiTUHaM. [n vivo IOMIKOKEHHST KJIITUH i TKAHUH MOXe
OyTu 1OB’s13aHe 3 BjacHe pagukaioM NO abo B3aeEMOJIi-
€10 NO 3 O, *, 110 NPU3BOAUTL IO YTBOPEHHSI TIEPOKCHU-
HiTputy (ONOO"). [lepeBaxkHa OiIbIIICTh 3aMaJIbHUX Ta
aBTOIMYHHUX 3aXBOPIOBaHb XapaKTePHU3YETHCS BEIUKOIO

KUTBKICTIO aKTMBOBAaHMX MakpodariB Ta

Cay'-3anexHi i3ohopMu Caz'-HesanexHa

nNOS eNOS iNOS
.
2
NADPH, BH,, L-Arginine
calmodulin, Citralls
FAD, FMN L-Citrulline
BioNoriYHO aKTUBHI

HeiTpodiniB. i KIiTUHY MOXYTh BUIi-
JISITU 3HAYHY KiJIbKicTh NO, 1110 TIpU3BO-
JIIUTh 70 TIOIIKOMKEHHSI HaBKOJUIITHbOI
TKaHuHU [7].

NO € XWTTEBO BaXJIMBOI MOJIEKY-
JIO10, sIKa 6epe yJacThb y HU3Ili CA-THATBHUX
(yHKIIiTl y HUpKaX Ta MOXe BUBIJIbHSITHU -
¢Sl PIBHUMHU KJTITHHAMU HUPOK, BKIIIOUHO
3 eHIOTEeMiaJIbHUMM Ta Me3aHTiaIbHUMU

fem

$opmu HiTporeny

GTP
cGMP

urMo-3anesuHi
MexaHismu

.:o

KJITMHAMM, a TaKOX nomouutamu [6, 10,
11]. Takum umHoM, BuniieHHI NO Mmae
MoTeHIian Oe3rocepeaHbO BIUIMBATU Ha
GYHKIIiI0 KJTyOOUKiB Ta PEryJ0BaTU yJb-
tpadinsrpauito [12]. Kpim Toro, NO mae
BaXXJIMBE 3HAUEHHS JIJISI HUPKOBOI TeMo-
NUHAMIKM Ta peryssiii apTepialbHOro

PucyHok 2. LWlinsixu cuHTe3y eHporeHHoro NO (agantoBaHo 3a [10])

THUCKY Ta Billirpa€ BaXXJIMBY POJIb Y MOIY-

A

BA3AJIbHA
MEMEPAHA
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BIAPOCTOK
NOAOLMTA

CEYOBUNA 4
nPoCTIP BTOPUHHUI

BIAPOCTOK

EHAOTENIANIBHA

KAITUHA: MEPBUHHMIA

BIAPOCTOK

MPOCBIT
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KAITUHA

EHAOTENIA

BA3AJIbHA MEMEBPAHA

EHAOTENIA

T & BA3AJIbHA
MEMBPAHA

®INbTPALIMHA
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PucyHok 3. Cxema 6ygoBu HeghpoHa: nonepe4vHun 3pi3 (A) Ta npocTtopoBa mogesnb cuHtonii nogouymta (b).
ApanrtoBaHo 3a: https://sites.manchester.ac.uk/alport-hub/about-alport-syndrome/
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TSl giypesy, TyOy0IrIOMepY/ISIPHOTO 3BOPOTHOI'O 3B’ SI3KY
Ta peabcopoOuii HaTpito [13].

IomouuTH — BUCOKOCHELiaTi30BaHi KJIIITUHH KIybou-
Ka, 110 KOHTPOJIIOIOTh MPOHUKHICTL Oap’epa KIIyOOUKO-
Boi (inbTpallii. 3aBASKM CTPYKTYPHOMY CKJIaay IIITMHHOT
niapparMu MoJAOIMTY B3AaEMO/IIIOTh 3 EHIIOTeIiaIbHUMU Ta
Me3aHTiaTbHUMU KJIITUHAMU ISl KOOPJAMWHALlil CUTHAJIB,
110 MOAYJIOIOTh KJIITMHHY aAre3ito Ta B3aEMOJAII0 3 Ma-
TPUKCOM IS IIIATPUMKM Ta KOHTPOJIIO KIIyOOYKOBOI IIPO-
HUKHOCTi. TouHa peryJssiis Ta opraHizallis IUTOCKEeJeT-
HOI apXiTeKTypH MOAOLMUTIB € BaXKIMBUMMU ISl MiATPUMKU
dinpTpaniitHoro 6ap’epa HUPOK [6].

[MpsiMuii 3B’5130K opraHizallii nuTocKeseTa 3i 3MiHaMu
y BupoOseHHi NO OyB paHillle ToKazaHUii 1JIsl €HI0Tei-
aJIbHUX KJIITWH i MOXe BifirpaBaTv BaxJIUBY (hi3iojoriyHy
Ta atodizionoriuHy posb y dyHKIlii mogouuTis [14]. Byno
BCTaHOBJICHO, IO TOAOLMTH MOXYTh BUBUIbHATH NO y
BiIMOBiOb Ha Pi3HI OIlOCEpeOKOBaHI PEeLeNTOpaMM CTH-
MYJIH, BKJIIOYHO 3 aHTioTeH3uHOM Il tumy [15], mo moxe
BKJIIOYATH MAapaKpUHHY Ta aBTOKPUHHY PETYJISILII0 MO10-
LIUTIB Ta OTOYYIOUUX KIIYOOYKOBMX KJIITHH [6].

ITopouuTH BUCTUNIAIOTH 30BHILHIO MMOBEPXHIO 0a3asib-
HOi MeMOpaHu Ki1yoouka. KoxeH MoAoUUT MOB’s3aHUl 3
OLTBII HIXX OJHIEI0 apTEePioIol0, i KOXKHA apTepiosia MOKpUTa
OUIBII HiXX OAHUM rogouuToM. [TogouuT cKIanawThes 3
KJIITUHHOTO TiJla, MIEPBUHHMX BiIPOCTKIB i «HIXKOK» (puc. 3).

BimpocTku momonuTiB MIiCTSATh CKOPOTJIMBUIL amapar,
110 BKJIIOYA€E aKTUH, MiO3WH, aKTUHIH, TaJliH, BIHKYJIiH Ta
BIMEHTHUH, SIKMI MPOTHUAIE€ TeMOAMHAMIYHUM CHJIaM KJTy-
0OUYKOBMX Kariispis [16].

Ilomouutu, OyBIIM BUCOKOCTELiali30BAHUMMU €ITiTeTi-
AJIbBHUMHU KJIITMHAMM KJIYOOUYKa, MalOTh BaXXJIMBE 3HAUYEH-
HSI IS CEeJIEKTUBHOI MPOHUKHOCTI Oap’epa KIyOOYKOBOI
dinbrpanii, tormoMararyu rapaHTyBaTH, 1110 I[iHHI MoJie-
KyJIv, SIK-OT OUIKHM, 3aJMIIaloThest B KpoBi [17]. YyacTs y
KJIyOOUKOBiii (iibTpallii € OCHOBHUM 3aBIaHHSIM MOAOIM -
TiB. Kiry0oukoBuii (iIETpaT IPOTIKAE Yepe3 eHmIoTe Iialb-
HUI1 IIPOCBIT, Oa3aibHy MeMOpaHy Ta IIUIMHHI diacdparMu
B IIPOMiXKax MiX BimpocTkamu nomouutiB. IlinuHHI gia-
¢dparMu € HaMBaXKIUBIIIUMU (PYHKIIOHATLHUMU €JIeMEeH-

TaMU TpUIIApoBoi (inbrpamiiiHoi MmemOpanu. Bimpoctkm
IMOJOLIMTIB CKJIAMAIOThCS 3 0araTbox OLJIKiB, SIKi yTBOPIOIOTh
B3aeMo/itounii Komruiekc. [ToIKoKeHHST OHOTO 3 MoTro
eJIEMEHTIB MopyIIye (GyHKIO MITMHHKUX diadparm [16].

VIIKOMXEHHSI TOAOLIMUTIB, OMOCEPEIKOBAHE AaHTHUTI-
JIaMU TIPOTU aHTUTEHIB MOAOLIMTIB, IO ACTIOHYIOThCS ITif
IJIOMEPYJISIPHUMM  BicLiepaJbHUMMU eMiTe/liaIbHUMU  KJTi-
TUHAMM, OTPUMAIO Ha3By «MeMOpaHo3HA Hedpomaris»
(MH) [18, 19]. MH € opranocnenuiYHIM aBTOIMyHHUM
3aXBOPIOBAHHSIM, $IKE€ XapaKTepU3YETbCS PO3IIMPEHHSIM
bazajlbHOI MeMOpaHM KJIy0odykKa Ta IUMY3HMM ITOIIKO-
JKeHHSIM BiIpocTKiB momouuTtiB (puc. 4) [20].

He3sBaxarouu Ha Te, o MH Moxe cmoHTaHHO perpe-
cyBaTu 0e3 JIiKyBaHHsI, y TPeTUHM IAalli€HTIB CIIOCTepira-
€ThCS Iporpecyloya BTpata pibrpaiiiiHol pyHKIIii HUPOK,
1[0 MOXE MPOrpecyBaTH 10 TEPMiHaIbHOI CTa/lii HUPKOBOI
HEIOCTaTHOCTI Y CEpeIHbOMY uYepe3 5 POKiB Mic/sl BCTa-
HOBJICHHS JiarHo3y [21].

Ak moTeHMiliHI 3aco0u I JIiKyBaHHS xBopux Ha MH
Hallly yBary NpUBEPHYIU OE3KJITUHHI KPIOKOHCEPBOBaHI
6ionoriuni 3acoou (BKB3), 30kpema KpioeKcTpakT Iijia-
uentu (KEIT), kpioekcrpakr cenesinku (KEC) ta xoH-
IHMIIIOHOBaHE CepedOBUIIE ME3eHXIMaJIbHUX CTOBOYPOBUX
kiituH (KC-MCK). 3a naHuMu 1iJI0i HU3KU OOCTiIKEHb
[23—26], BKB3 mputamMaHHMI LiTWIA KOMIUIEKC LiHHUX
(hapmakoJIOTiYHUX BIACTUBOCTEH, SIKi MOXYTb YUHUTH OpP-
TraHOIPOTEKTUBHY JIit0 P aBTOIMyHHMX 3aXBOPIOBAHHSIX.

Meta A0CHiIPKEHHS: OLIIHUTU BIUIMB KPiOEKCTPAKTIiB
MJIALUEHTHU Ta CeJIe3iHKU, a TAKOX KOHAULIOHOBAHOTO Ce-
penoBuia MCK nHa cran NO-epriguHoi cucteMu HUPOK
LIypiB IIpW aBTOIMYHHil MeMOpaHO3Hi HedpomnaTii (He-
¢puri XeiimaHa).

MarTtepiaAu Ta meToamn

Atoimynnnii Hepput Xeiimana (AIH) sinTBoproBamu
3a metoaukoro W.R. Heymann Ta cniBaBt. [27—29] y Mo-
nudikalii, IUISIXOM BBEIEHHSI LlypaM He(hpOTPOITHOI aH-
TUTEHHOI CyMillli, sIKa CKJajagach 3 TMOBHOIO aj’toBaHTa
®peiinaa (ITA®, Thermo Fisher Scientific, CIIIA) Ta po3-
YUHY aHTUTEHY, OTPUMAHOTO 3 TOMOTEHATY aJTOr€HHO1 TKa-

EHAOTEIIIAIIbHI KIIITHHH

BA3AJIbHA MEMEPAHA

IMYHHI KOMIMJIEKCH

BUTKM NNA3M. (> KPOB IMYHHI Komrmsucu
H-<$ o ‘- .

,,»-\

MYHHI KOMNAEKCH

BIJIKU B CEMI

© CEYOBUM NPOCTIP

PucyHok 4. lNowikoaXeHHs1 Nof4ounTiB npy meM6paHOo3Hivi Hechponarii (aganToBaHo 3a [18])
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HUHU HUPOK, y criBBigHoeHHi 1 : 1 [27, 30, 31, 39]. Hup-
KOBUII aHTUTEH BUTOTOBJISIIM 3 KOPKOBOTO I1apy HUPOK Y
pursiai 20,0% roMoreHary, 10 SIKOTO JIOJaBai aHTUOiO-
TUK amikauuH y g03i 2000 OJI/Ma 3 MeToro 3armobiraHHs
po3BuTKy iHdekiii. [TAD Tta HUPKOBUIT aHTUTEH 3Millly-
BaJ Ge3rmocepeHbo Mepea BUKOpUCcTaHHAM. OTpuMaHy
CyMilll BBOAWIN TBapUHAaM Y 1031 7,4 MJI/KT B PiBHii KiJib-
KOCTI y ’Th IIJITHOK TiJla — MiAlIKipHO (11/111) B MaXoBi Ta
MaxXBOBI AISTHKU, a TAKOX BHYTPILIHbOOYEPEBUHHO (B/0).
Yepe3 4 TUKHI 3 METOIO TMOTEHIIIIOBAaHHSI aBTOIMyHHOTO
mpolecy BBeACHHS He(PPOTPOMHOI aHTUT€HHOI CyMillli IT0-
BTOpIOBasu B/o [27, 32, 33].

JocnimkyBaHi IpenapaTt BBOAWIN 1ypam 3 60-1 1o6u
ekcriepumeHTy [27]. BKB3 BBomMIM BHYTPIlITHBOM SI30BO
(B/M), 3 iHTepBajoM 2 aHi (YChOTO 5 iH’€KIIii1), BiAMoOBia-
HO Ha 60, 62, 64, 66 Ta 68-i1 nHi ekcriepuMeHTy. SIK pe-
depeHc-TipennapaT 0OpaHO KOMOIHOBaHMI POCIUMHHUMA
JIIKapChKUii 3aci0 3 HePPOIPOTEKTOPHOIO aKTUBHICTIO —
kanedpon («Kanedpon® H», bionopuka CE, Himeuun-
Ha), 110 MiCTUTh CTaHaapTu3oBaHmii ekcTpakT BNO-1040
3 TpaBu 30J10TOTUCIYHUKY (Herbae Centaurii), KOpeHs 110~
ouctky (Radicis Levistici) Ta nuctst po3Mmapuny (Foliorum
Rosmarini) (34, 37]. KaHedpoH BBOAWIM BHYTPILIHHO-
HTYHKOBO (B/1111) Ha 60, 62, 64, 66 Ta 68-i1 AHi ekcriepu-
MeHTy B 103i 27 Mr/kr [35, 36], po3paxoBaHiii MeTOIOM
1O.P. Pubomnosnena [38].

ExcriepuMeHTalIbHi JOCTIIKEHHS TPOBEIEHI BiINOBITHO
10 €BporeiicbKoi KOHBEHIIiT TPO 3aXUCT XpeOETHUX TBAPUH,
1110 BUKOPUCTOBYIOThCS JJISI TOCIIIIHUX Ta iHIINX HAYKOBUX
et (M. Ctpacoypr, 1986 p.), Aupextusu 2010/63/EU €8-
poreiicekoro Ilapmamenty i Pamum €Bpomneiicbkoro Coro3y
«[1po 3axucT TBapWH, 10 BUKOPUCTOBYIOTHCST 3 HAYKOBOIO
metolo» (M. bproccens, 2010 p.), Haka3zy MiHicTepcTBa OCBi-
TU i HAyKX, MOJIOfIi Ta criopTy Ykpainu «I1po 3aTBepaKeHHs
Tlopsinky mpoBedeHHSI HAyKOBMMU YCTaHOBAaMM JOCIiIiB,
eKcrieprMMeHTiB Ha TBapuHax» Ne 249 Bin 01.03.2012 p., Ha-
ka3zy MiHictepcTBa oxopoHU 310poB’st Ykpainu «[Ipo 3a-
TBepkeHHs [TopsiiKy MpoBeaeHHS TOKTiHIYHOTO BUBUEHHS
JIIKapChKUX 3aCO0IB Ta €KCIEePTU3M MaTepiaiiB JOKIiHIYHOTO
BUBYEHHSI JIiKapchKuX 3aco0iB» Ne 944 Bin 14.12.2009 p., 3a-
TaTbHUX ETUYHUX TTPUHIIUITIB eKCTIEPUMEHTIB Ha TBaprHaXx,
yxBajieHux IlepmmM HallioHaIbHUM KOHTPECOM YKpaiHU 3
oioetnku (M. Kuis, 2001 p.).

Hocnimkenns epextuBHocTi BKB3 ipu AIH mposene-
Hi Ha 42 murypax-camisgx Macoio 200—220 1, pangomizoBa-
HUX Ha 6 TpyI:

I (HeraTuBHMIA KOHTPOJIb) — iHTAKTHI LIypu (n = 7),
SKuM Ha 60, 62, 64, 66 Ta 68-i1 THi eKCIIEpUMEHTY B/M BBO-
v 0,9% posunn NaCl B mosi 1,0 mur/Kr Macu Tina mypa;

Il — wmypu 3i 3mMoznenvoBaHuM AIH (n = 7) 6e3 Jiky-
BaHHS (KOHTPOJIbHA IpyITa), IKuM Ha 60, 62, 64, 66 Ta 68-i1
IHi ekcriepuMeHTy B/M BBoauiu 0,9% posunnd NaCl B nosi
1,0 mn/kT;

111 — mypu 3i 3monmenpoBanuM AIH (n = 7), skum Ha
60, 62, 64, 66 Ta 68-i1 THI eKCTIEPUMEHTY B/IIUT BBOAWIN
pedepenc-nipenapat KanedpoH B 103i 27 Mr/Kr [36];

IV — mypu 3i 3monensoBanum AIH (n = 7), sskum Ha
60, 62, 64, 66 Ta 68-i1 AHi eKCIIEPUMEHTY B/M BBOAMIU
KEITy no3i 2,5 mu/kr [40, 41];

V — miypu 3i 3moaensoBanuM AIH (n =7), sikum Ha 60,
62, 64, 66 Ta 68-i1 nHi ekcriepuMeHTY B/M BBommiin KEC y
nosi 5,0 mu/kr [42];

VI — mypu 3i 3monenpoBanuM AlIH (n = 7), axum Ha
60, 62, 64, 66 Ta 68-if AHI eKCIIEPUMEHTY B/M BBOIWINA
KC-MCKy no3i 0,6 mu/kr [43, 44].

Ha 70-i1 neHp eKCniepuMeHTY II1ypiB BUBOIMIMN 3 €KC-
MEepUMEHTY. 3pa3Ku 3MilllaHOI KpOBi IIicjsl JeKariTariii
TBapuH BinOupanu y ueHTpudyxkHi npoodipku. Cuposar-
Ky BilIUIsUIM 1eHTpUdbYryBaHHSIM BIPOJIOBX 15 XB mpu
3000 06/xB.

Jns oTpuMaHHSI TOMOTeHATy TKAaHWUHU TPOMUBAIN
npoMuBaiu xojogHuM (+4 °C) OydepHUM pPO3UYMHOM
(250 mmoub caxaposu, 5 Mmonb Na,EDTA, 5 mmosb Tpuc-
HCl6ydepy (pH =7,4)) Taromorenizysanu npu 3000 06/xB
(Ted10H-CKII0) Yy cepenoBulili OydepHOTro po3unHy [45].

AxkTuBHicTh NO-CHMHTa3 BHM3HaAuYaaM CIIEKTPOPOTO-
METPUYHMM METOAOM 3a KinbkicTio HAII®OH , mo oxuc-
HioeTbesl. [omoreHar iHkyOyBanu 20 XB rpu TeMmeparypi
40 °C 3 1 mu1 peakuiitHOI cyMmili (IIpy BU3HAYEHHI cyMap-
Hoi aktuBHOCTI NOS (iNOS ta ¢NOS): CaCl,, tpuc-HCI,
MgCl, HAI®HH", L-Apr; npu BU3Ha4€HHi aKTUBHOCTi
iNOS: EATA, tpuc-HCI, MgCl,, HAI®HH*, L-Apr).
Peakuiro synunsaam gogasanHsam 0,3 mn HCIO, ta uen-
tpudyrysanu (3000 06/xB), B HamoCamoBiil pinuHi BU-
3Hayasin kKoHueHtpauito HAJ®H*H®, saky peectpyBaiu
3a CBITJIONOTJIMHAHHSIM TIPY JTOBXWHI XBWIi A = 340 HM.
AktuBHIicTb cNOS BusHavanum sk pizauiio NOS ta iNOS.
O0’€exT MOCTIIKEHHS Ta OMMHUILLI BUMipIOBaHHS: TOMOTe-
Hart 6i0JI0riuHOI TKaHUHKU — HMoNb HAZI®H, /xB X T 6inka
[46, 47].

Ymict cradiabanx MetadositieB NO BusHavanu criek-
TpoOTOMETPUUYHUM METOIOM 3a peakuieio P. Griess y Mo-
nudikaliii, 1110 MOJSTa€E y BiTHOBJIEHHI HITpaTiB y HITpUTHU
xinopunomM BaHafito (II1) Ta miazoryBanHsM. KoHileHTpa-
uiro NO BU3HAYa/IM 3a CBITJIONOIJIMHAHHSIM TIPU JOBXUHI
xBI A = 540 HM. O0’€KT HOCTIIKEHHS Ta OMUHULL BUMi-
PIOBaHHSI: CUpOBaTKa KPOBi — MKMOJIb/J [48].

CratucTuuHy 00pOOKY Ojilep>KaHMX pPe3yJbTaTiB Mpo-
BEJIEHO 3 BUKOPUCTAHHSIM TMPUKJIAJIHOI TPOTpaMu ISl po-
6otu 3 esekTpoHHUMU TadbnuusiMu Microsoft Office Excel.
OWLiHKy xapakKTepy PO3MOMily BeJIMYMH y KOXHIiil TpyITi
BUOIPKOBOI CYKYIHOCTi IIPOBOIMJIM 3 BUKOPUCTAHHSIM
W-kputepito [llanipo — Yinka. OgHOpigHICTh auUCIepciit
BU3HauaJM 3a KputepieM JleBeHa. [1pu HopmaabHOMY pO3-
MO He3aJeXHMUX BEJIWYMH BiIMIHHOCTI MiX rpyrnamu
BU3HaYaJIM MOMapHo 3a t-kputepieM CtbioneHTa. Llndposi
JIaHi y pa3i HOpMaJbHOTO PO3IOAiTY BeJUYMH HaBEACHI Y
Burisini M + m (M = SE), ne M — cepenHe apudmeTnd-
He 3HaueHHs1, m (SE) — cranmapTHa moxubka cepeTHbOro
apudmernaHoro, abo M (95% A1), ne 95% A1 — 95% nosi-
puuii inTepBain. [1pn HeHOpMAaTBbHOMY PO3MOIiIi IPUHA-
MHi OIHI€l 3 TPyl He3aJeXKHUX BEIUUMH BiAMiHHOCTI MiX
HMMU BU3HAYaIu TIOMApHO 3a HernapaMeTpUIHUM paH-
ropuM U-kpurepiem ManHa — VYirHi (Mann-Whitney).
IIpy HeHOpMaTbHOMY pPO3MOAUTT OTPUMAHUX BEJIUYUH
naHi HaBeneHo y Burisiai Me [LQ; UQ], ne Me — menia-
Ha, [LQ; UQ] — BepxHst Mexa HUXXHbOTO KBapTuJjs (lower
quartile — LQ) Ta HWXXHS MeXa BEpPXHbOTO KBapTUJIS

38 HupKw, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 13, N¢ 3, 2024



OpuwuriHaAabHi ctatti / Original Articles

(upper quartile — UQ). dnst rpadiyHOro mogaHHs JaHUX
o0paHo amiarpamu posmaxy (box-and-whiskers diagram —
«OOKCOBI» iarpamu 3 «BycaMu») [49].

Pe3yAbTaTM TO OOrOBOPEHHS

Bcranosneno, mo po3sutok AIH y mypiB cyrmpoBo-
JIKYBaBcsl po3dasiaHcyBaHHSIM akTuBHOCTI NOS y TKaHu-
Hax HUpoK. PiBeHs cymapHoi aktuBHOCTI NOS (puc. 5) He-
3HAYHO 3HM3MBCS TMOPIBHAHO 3 MOKAa3HUKAMU iHTAaKTHUX
tBapuH (15,3 %; p=0,1), mpote crniBBinHOIIEHHS i30(hOpM
BKa3aHOTro (bepMeHTY 3a3Haji0 3HAYHMX 3pYIlIeHb. AKTUB-
HicTb iINOS cratucTuuno BiporigHo (p < 0,001) 3pocna Ha
83,3 % Ta cranosuna 2,2 [2,1; 2,9] nmons HAJI®H, /xB x T
6inka, ToAi K akTUBHICTL CNOS CTaTUCTUYHO BipOTimHO

CymapHa aktuBHicTb NO-cuHTa3
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PucyHok 5. Bnnue KEI, KEC, KC-MCK Tta kaHe¢ghpoHy
Ha cymapHy akTuBHicte NO-cuHTa3 y romoreHari
Hupok wypis 3 AIH

Mpumitkn: posnogin BesnYnH HeHopManbHUN; 60KcH
BKJIIOYarOTb pe3ynbratu Big 25-ro o 75-ro nepLeHTu-
JI10, BePTUKaJIbHI JIiHIii 3a meXxammn 60KciB — MiHiMarb-
He Ta MaKcumalsibHe 3Ha4Y€HHSsl; FOPU3OHTasIbHa JiHis
BcepeaunHi 6okcy — megiaHa.

(p =0,002) 3Hu3MIach Ha 45,9 % BiTHOCHO MOKA3HMKIB iH-
TaKTHUX LIypiB (Tab. 1).

3poctaHHs aktuBHOCTi iNOS Ha T1i po3Butky AIH
BiIOYBA€ETLCS $SIK YAaCTUHA IIBUIKOI ITOYAaTKOBOI BidIlO-
Billi Ha IMyHHE IIOIIKOIKEHHS IIPU TJIOMEPYJIOHEMPUTI.
JocnimkeHHsT Ha MOJEJISIX Y TPU3YHIB MOKa3yloTh, 110 1Ie
IIOB’sI3aHO 3 aKTUBAILi€I0 (DaKTOPIiB TPAHCKPUIILil aKTHB-
HuUMH (popMaMu KHMCHIO, 1110 YTBOPIOIOTHLCS Y BilMOBIAL Ha
3anyueHHs1 Fcy-peuentopa. INOS nie B ckiiagHoMmy cepe-
JIOBUILI cepell 6araTboX iHIIMX MeIiaTopiB 3amajaeHHsI, 3Mi-
HiouM excrpecito cNOS, KpUTUYHOTO peryisitopa QyHK-
11i1 KJIIyOOUKiB, i CAaMOpEryJII0l0uM HOro BIaCHY €KCIIPECilo.
[Toku 110 HEMae KOHCEHCYCY OO0 POJIi BUCOKOIO PiBHS
BupoOsieHHss NO, ctBopeHoro iNOS y KiyOouky, xoda
GaraTo JOCHiIKeHb MoKa3aau, 1o iHrioyBaHHs NO Moxe
3MIHUTU PiBEHb MPOTEIHYPIl Ta JelKoIMTapHOI iH(iIbTpa-
1Iii, a TaKOX iHII TPOSIBU ITOIIKOMIKEHHS, IK-OT TPOMO03
Ta npoJidepais [50]. 3a TaHUMU IMYHOTICTOXIMIYHUX T0-
caimkenb A. Furusu ta criBaBst. [51], iNOS nokanizyeTbcst
B Me3aHTiaJbHUX KIIITUHAX, KJIYOOUKOBMX emiTelialbHUX
KJIITUHAX Ta iHQUIBTPYIOUYUX KIIITUHAX Y KITyOOUKaX XBOPUX
Ha TJIoMepyJIoHedpUT, Toai sIK iMyHHe 3a0apBiieHHsT iNOS
MaiixKe He MPOSIBIISIIOCh Y HUPKaX 3110POBUX JOOPOBOJIBIIIB.

Ouinka KoHIleHTpalii MmeTadosiTiB NO y KpoBi 11ypiB
3 AIH mpomeMoHcTpyBama 3HaYHO OiNbIIE CTATUCTUYHO
BiporigHe (p = 0,008) migsuineHHs Bmicty NO Ha 68,2 %
(puc. 6), mo y 4,5 pasa nepeBUILyBaI0 3pOCTAHHS aKTHUB-
HocTti cymapHoi NOS, a 11ie, o4eBUIHO, BKa3y€ Ha HAIXO-
mxeHHs NO 3 iHmumx, HixX BaacHe NOS-cuHTa3HOI cucTe-
MU KJIITUH HUPOK, JKepeJl.

3MiHM GyHKIIIi HUPOK, SIKi BifoOpaxkaloThcsl 3MiHAMU
KOHILIEHTpallil KPeaTUHiHy, CYMpPOBOIXKYBATUMYThLCS 3Mi-
HamMu NO B cuposatii KpoBi [52]. OckinbKu BimoMo, 110
cam cupoBaTKoBuii NO BUBOIUTHCS HUPKaMU, B OCHOBHO-
My 3a PaxXyHOK Tpoliecy KiayO0o4YKoBoi (hinbrpaliii 3i mBU/I-
Kictio 20 MiI/XB y JIoAei, MiIBUIIEHUN CUPOBATKOBUIA
NO MoxHa CIpuiiMaTH SIK TTOKA3HUK 3HIDKeHHS (PyHKIIi1
Hupok [52]. Benuki xinbkocti NO, orpumanoro 3 iNOS,

Ta6nuusa 1. Bnnus KEI, KEC, KC-MCK Ta KaHe(hpOoHYy Ha aKkTUBHICTb iHAyumnb6enbHoi (iNOS) Ta KOHCTUTYTUBHOI
(cNOS) NO-cuHTa3 y TkaHuHax HUpoK Lwypis 3 AIH Ha 70-vi feHb ekcriepumeHTy, nr/mr 6inka (Me [LQ; UQ], n = 42)

Docnipxysa- YMOBM €KCMEPUMEHTY
HWWA NokasHuk, | | (1) rpyna 11 (2) rpyna 111 (3) rpyna IV (4) rpyna V (5) rpyna VI (6) rpyna
°‘¥“""'“i BU- IHTaKTHI KoHTponb (AIH AIH + AlH + KC-
MIptoBaHHs Lypu 6e3 nikyB.) KaHedpoH AlH + KET cllilal4Ee MCK
n 7 7 7 7 7 7
AKTUBHICTb 1,5[1,0;2,3] | 1,4[0,8;1,7]1 | 1,0[0,8;1,2]
iNOS, Hmonb 2,2[2,1;2,9] 1,8[1,3;2,1] p, = 0,04 p, = 0,008 p, < 0,001
HAO®H, / xe x r | 12108 1.5 p,< 0,001 p, = 0,03 [31,8 %] [36.4 %] [54,5 %]
Ginka [83,3 %] [18,2 %] p,=0,3 p, =01 p, = 0,015
(16,7 %] [22,2 %] [44,4 %]
AKTUBHICTb 4,7[4,2;52] | 4,0[4,0;4,5 | 52[3,4;6,8]
cNOS, HMOmb 3302937 | 48[37;57] | p,=0015 p, = 0,02 p, = 0,05
HALOH, /xa x r | 811507711 P, = 0002 p, = 0,02 [42,4 %] [21,2 %] [57,9 %]
Ginka 45,9 %] [30,3 %] p, =04 p,=04 p,=04
(9,3 %] [7,0 %] [10,6 %]

Mpumitkn: p, — piBeHb CTaTUCTUYHOI BIPOrigHOCTI PO36IXKHOCTI NOKa3HUKIB; [%] — 3Ha4eHHs1 pO36iXHOCTel rno-
Ka3HUKIB y BifcOTKax; iHgekcamy , , , BKa3aHo HOMep rpynu, 3 NoKasHUKamm sikoi rpoBeeHO 3PIBHAHHS.
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TaKOX MOXYTh iHIiOyBaTH KOHCTUTYTUBHO BUPAXKEHY aK-
tuBHicTH NOS (eNOS ta nNOS), 1110 Mpu3BOAUTD 10 3MiH
HUPKOBOI MiKPOLMPKYJIALIl 3 TTOPYIIEHHSIM MiKpOCYIWH-
HOTO ToMeocTa3y Ta (pyHKIIiI HUpOK [53, 54].

JocmimKkeHHs TMoKa3ajo, IO 3aCTOCYBaHHSI pede-
peHc-Tipernapary KaHedpony, sk i pocaimkyBanux bKB3,
HE MPU3BEJIO OO0 CTATUCTUYHO BipOTiTHUX 3MiH 3 OOKY aK-
TuUBHOCTI cymapHoi NOS y TKaHnmHax HUpoK 1ypiB 3 AIH
(puc. 5), sgKa 3anuIagach HUXKYOIO 3a MOKA3HUKU iHTaK-
THUX TBapuH. OgHaK OILiHKA CITiBBiZHOIIEHHS i30(opm
NOS Ha 1/1i BBeIeHHSI TepaneBTUYHUX areHTIB mokasaja
CTaTUCTUYHO BiporigHi 3miHW. Tak, Ha TJi BBEAEHHS Ka-
HedpoHy piBeHb iINOS y TKaHMHaAX HUpOK InypiB 3 AIH
3HU3MBCS Ha 18,2 % (p = 0,03) momo mMoKa3HWKIB iHTaK-
THUX TBapuH (Tabj. 1). Ha Ti 3acTocyBaHHS TOCTiIKyBa-
Hnx BKB3 BinMmiueHo mie Oiibllle 3HMKEHHSI aKTUBHOCTI
iNOS. 3a BupaxeHiCTIO IMPUTHIYeHHsT aKTUBHOCTI iNOS
(BimCOTOK IIIOIO ITOKA3HUWKIB HEJIKOBAaHMX TBapMH) HO-
crimkyBaHi BKB3 mouiabHO posTairyBaTy y HACTYITHIM
nociinoBHocti: KC-MCK (54,5 %; p < 0,001) > KEC
(36,4 %; p = 0,008) > KEII (31,8 %; p = 0,04). Takum yu-
HOM, noka3zaHo, 110 BBegeHHss KC-MCK cynpoBoaxKyBa-
JIOCh HaWBMpaXeHIIllMM TPUTHIYEHHSIM Tinepekcrnpecii
iNOS y mypiB 3 AIH. Lle y3romkyeTbcsl 3 BCTaHOBJICHU-
MM HaMU paHilie He(pOnpoOTEKTOPHUMHU BJIACTUBOCTSIMU
KC-MCK. MexaHi3M iMyHOMOIYJIAIIii HA OCHOBI ITOXiM-
Hux MCK Moxe 0a3yBaTHCh Ha iX 3MaTHOCTI 3MEHIILyBaTH
KUTBKIiCTh OEHIPUTHUX KJIITUH, IIO IPOAYKYIOTh IIPO3a-
naneHuit @HII-o, inTepdepon y Ta IJI-17-npoaykytoui
T-x7iTHU, a TAaKOXK IUISIXOM 30iIbIIEHHST KiIbKOCTI iMy-
HocynpecuBHUX 1JI-10-mpoayKyrouux Ta peryasTOpHUX
T-KJTiTUH B MOIIKOIXKEHUX HUPKax [55].

Kpim BcTaHOBIEHOrO 3HMXXEHHs akTUBHOCTI iNOS y
TKaHWHaX HUPOK 1rypiB 3 AIH, Haiie mociimKeHHs mo-

BmicT metabonitis NO B kposi

Je

MKMOnb / N

9 |
IHTaKTHI KoHTponb AlH+ AIH+KEM AIH+KEC AIH +KC-
wypwm (AIH) kaHedpoH MCK

PucyHok 6. Bnnus KETl, KEC, KC-MCK ta kaHe¢hpoHy
Ha Bmict metabonitis NO B Kposi wwypis 3 AIH

TMpumiTkn: po3noAin BeIMYnH KOXXHOI rpyrnv BUGIipKoBoi
CYKYMHOCTi HOpMasibHWUI; 60KCH BKJTHOYaIOTb 3HAYEHHS
CTaHR[apTHOI MOXUOGKN cepefHboro apughmMeTUu4Horo,
BepTUKabHi NiHii 3a mexxamun 6okciB — 95% pfoBip4ni
iHTepBan; ropmu3oHTanbHa JniHis BcepeauHi 60kcy —
cepegHe apumeTnyHe 3Ha4vyeHHs; e — p < 0,05 Big-
HOCHO MNMOKa3HUKIB iHTaKTHUX LyypiB; m — p < 0,05 Big-
HOCHO roka3HuKiB wypis 3 AIH 6e3 nikyBaHHsI.

Kazajao 3maTHicTh 3actocyBaHHs BKB3 mpusBomutu mo
BimHOBiIeHHST akTMBHOCTI cNOS. BcraHoBieHo, 110 10-
CJIiIKyBaHi Oe3KIIITMHHI 3aCO0M 3a 3AaTHICTIO ITiABUIITyBa-
™M akTuBHicTh c(NOS y TKaHMHAX HUPOK (BiZICOTOK 11010
MOKa3HMKIB HejliKoBaHuXx 1ypiB 3 AIH) mouinsHO po3ra-
IIyBaTy y HacTymHii mociimoBHocti: KC-MCK (57,9 %;
p = 0,05) > KEIT (42,4 %; p = 0,015) > KEC (21,2 %;
p=10,02).

Takum 4yMHOM, MpPOBEIEHE HaMU JOCHiIKeHHS Mpo-
JIEMOHCTPYBAJI0O HaWBUpaXkKeHillle 3pOCTaHHST aKTUBHOCTI
Ca,*-zanexnux izopopm NOS (nNOS na eNOS) Ha i
BBeaeHHss KC-MCK (ta6. 1).

Bapro 3a3HauuTH, 1110 OlliHKa BMiCTY CTaOiIbHUX MeTa-
6outitiB NO y KpoBi mokasaja, 110 CTATUCTUYHO BipoTiTHO
(p = 0,018) HaiiOiIbIIIE 3HUXKEHHS BMIiCTY TOCTIIKYBaHUX
MOXiTHUX BKa3aHOTO ra3oTpaHcMitepa y mrypiB 3 AIH Bin-
Mivanoch Ha T1i BBeneHHs1 KC-MCK — y TBapuH 11i€i rpy-
M piBeHb MeTabosiTiB NO cranosuB 12,0 + 2,3 (95% I:
7,4—16,6) Mmxmonb/a (puc. 6).

BucHoBku

1. 3a 3maTHicTIO HOpMaTi3yBaTH rinepakTUBHICTH iINOS
(BimCOTOK IIOAO IMOKAa3HUKIB HeliKoBaHux IIypiB 3 AIH)
nocnimkyBaHi BKB3 momiabHO poatainyBaTu y HAcTyII-
Hiit mocaigosHocti: KC-MCK (54,5 %; p < 0,001) > KEC
(36,4 %; p=0,008) > KEIT (31,8 %; p = 0,04).

2. 3a 37aTHICTIO HiBeJIIOBATU MPUTHIYEHHS aKTUBHOC-
Ti cNOS y TKaHMHaX HUPOK (BiZICOTOK I110JI0 MMOKAa3HUKIB
HeJlikoBaHuX 11ypiB 3 AIH) moiinbHO po3ranityBatu y Ha-
crynHiin mocaimoBHocti: KC-MCK (57,9 %; p = 0,05)
> KEIT (42,4 %; p = 0,015) > KEC (21,2 %; p = 0,02).

3. 3a 30aTHICTIO HOPMaJli3yBaTH BMIiCT CTaOLIbHUX Me-
Ta601iTiB NO y KpoBi (BiICOTOK 111010 ITOKa3HUKiB HEJIiKO-
BaHux 11ypiB 3 AIH) nocnimxyBani BKB3 nouiibHo po3-
TalryBatu y HacTymHii nocninosHocti: KC-MCK (41,3 %;
p=0,018) > KEC (25,2 %;p=0,1) > KEI1 (4,9 %; p=0,7).

Kounduikr inTepeciB. ABTOpu pyKOTHUCY CBiZIoMO 3a-
CBITUYYIOTh BiJICYTHICTh (PaKTMYHOTO abo TMOTEHIiIHOTO
KOHMIIKTY iHTEpeCiB 11010 pe3yJIbTaTiB 11iei poboTu 3 hap-
MalleBTUYHUMU KOMITaHisIMU, BUPOOHUMKAMM OioMenny-
HUX TPUCTPOIB, IHIIMMU OpraHi3alisaMu, Yui IMPOAYKTH,
MoCJIyTy, (iHaHCOBa MiATPMMKA MOXYTh OYTU ITOB’s3aHi
3 IIpeAMEeTOM HadaHUX MaTepialliB abo sIKi CIIOHCOPYBaJIU
MPOBEACHI JOCTIIKEHHSI.

3B’530K pOOOTH 3 HAYKOBUMH NPOTrpaMaMH, IIAHAMH
i Temamu. CtatTs € (pparMeHTOM IJIAHOBOI HAyKOBO-Z0-
ciinHoi pobotn Kadenpu iH(eKUiiHUX XBOpOO Ta KJli-
HiuHOI iMyHOJIOTIi XapKiBCbKOTO HaIliOHAJIBLHOTO YHiBep-
curety imeHi B.H. Kapazina MOH VYxpainu «BuBueHHs
poJi iMyHHUX, aBTOIMyHHUX Ta META0OIYHUX pO3IAIiB Y
MmaToreHe3i Ta HacaigKax iH(MeKIiifHOro mpolecy, 10 BHU-
KJIMKaHWUI 0aKTepisiMu, BipycamMu, BipyCHO-0aKTepiaabHu -
MM acolliallisSIMU IIPU TOCTPOMY, 3aTSKHOMY Ta XPOHIUHOMY
nepediry XBopoou Ta yIOCKOHaJIEHHST TAKTUKM JIiKYBaHHSI»
(HoMep aepxkaBHOi peectpauii 0123U105022, TepMiH BU-
koHaHHs: 2023—2028 pp., KepiBHMK — 3aBigytoua Kade-
Ipy iHGEKLIiIHUX XBOpOO Ta KJTIiHIYHOI iMyHOJIOTii, K.M.H.,
nmoueHt O.B. BomoOyesa).

40 HupKK, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 13, N2 3, 2024



OpuwuriHaAabHi ctatti / Original Articles

Indopmania npo dinancyBanns. Pobora He oTpuMy-
Basia (iHAHCYBaHHs BuUAaTKaMu JIep>KaBHOTO OMOIKETY
Ykpainu.

IlepcnekTiBU moOIaNbIIMX AOCJiIKEeHb. PesyiabraTin
MPOBEJEHOTO MOCTIIKEHHST BKa3yIOTh Ha JIOLJIBHICTb T10-
JAJBIIOTO BUBYEHHSI MeXaHi3MiB, 30KpeMa iMyHOOIOCe-
peIKOBaHMX, HEPPOIIPOTEKTOPHOI aKTUBHOCTI O€3KITITHH-
HHUX KPiOKOHCEPBOBaHMX 0i0JIOTYHUX 3aCO0IB.

Buecok aBtopiB. [nagkux ®.B. — imest poboTH, pos-
poOKa KOHIIETMIIl AOCHiIKeHHs, (OPMYIIOBAaHHSI METU
po0OTH, MPOBEACHHSI €KCIIEPUMEHTAJbHUX IOCIiIXKEHD,
aHaJli3 Ta y3arajJbHEHHS JaHUX, HAIMMCAHHS TEKCTY PYKO-
nucy; JIanosa T.I. — ydacTb B 0GrOBOpeHHi OTpUMaHMX pe-
3yJIbTaTiB, KOPETryBaHHSI PYKOITHUCY CTaTTi.
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The state of NOergic homeostasis in experimental autoimmune glomerulonephritis against the background
of the use of cell-free cryopreserved biological agents

Abstract. Background. Along with hydrogen sulfide and carbon
monoxide, nitrogen monoxide (NO) has earned a reputation as a
powerful vasodilator. NO is synthesized from L-arginine by a group
of enzymes called NO synthases (NOS). NOS catalyzes the conver-
sion of L-arginine into L-citrulline and NO. There are three isoforms
of NOS that are often described based on their expression in tissues:
1) neuronal NOS (nNOS), 2) inducible NOS (iNOS), and 3) epi-
thelial NOS (eNOS). NO is a vital molecule involved in a number
of signaling functions in the kidney and can be released by a variety
of kidney cells, including endothelial and mesangial cells as well as
podocytes. Podocyte damage mediated by antibodies against podo-
cyte antigens deposited under glomerular visceral epithelial cells is
called membranous nephropathy. Cell-free cryopreserved biological
agents (CfBA) have attracted our attention as potential means for the
treatment of patients with membranous nephropathy, in particular,
cryoextract of human placenta, cryoextract of porcine spleen and
mesenchymal stem cell-conditioned medium (MSC-CM). The pur-
pose of the study was to assess the effect of cryoextracts of placenta
(CEP) and spleen (CES), as well as MSC-CM on the state of NO-
ergic system of the kidneys of rats with autoimmune membranous
nephropathy. Materials and methods. Research on the effectiveness
of CfBA in autoimmune nephritis (AIN) was conducted on 42 male
rats. AIN was reproduced according to the method of W.R. Hey-
mann et al. The studied drugs were administered to rats from the
day 60 of the experiment. CfBA were injected intramuscularly with
an interval of 2 days (total of 5 injections) on the day 60, 62, 64, 66
and 68 of the experiment, respectively. NOS activity was evaluated by
the spectrophotometric method based on the amount of oxidizable
NADPH,. The content of stable NO metabolites was determined by

the spectrophotometric method according to the modified Griess
test. Results. It was found that the development of AIN in rats was
accompanied by an imbalance of NOS activity in renal tissues. The
activity of iNOS was increased statistically significantly (p < 0.001)
by 83.3 %. The concentration of stable NO metabolites in the blood
of rats with AIN increased statistically significantly (p = 0.008) by
68.2 %, which was 4.5 times higher than an increase in total NOS
activity. A decrease in the activity of iNOS was noted against the
background of using the investigated CfBA. Our study demonstrated
the most pronounced increase in the activity of constitutional Ca,"-
dependent NOS isoforms (nNOS on eNOS) against the background
of MSC-CM administration. Conclusions. Depending on the ability
to normalize iNOS hyperactivity (percentage compared to the in-
dicators of untreated rats with AIN), it is advisable to place the stu-
died CfBA in the following sequence: MSC-CM (54.5 %; p < 0.001)
> CES (36.4 %; p = 0.008) > CEP (31.8 %; p = 0.04). According
to the ability to eliminate inhibition of constitutive NOS activity in
renal tissues (percentage compared to the indicators of untreated rats
with AIN), it is advisable to place them in the following sequence:
MSC-CM (57.9 %; p = 0.05) > CEP (42.4 %; p = 0.015) > CES
(21.2 %; p = 0.02). By the ability to normalize the content of stable
NO metabolites in the blood (percentage compared to the indicators
of untreated rats with AIN), it is advisable to place the studied CfBA
in the following sequence: MSC-CM (41.3 %; p = 0.018) > CES
(252 %;p=0.1)>CEP (4.9 %; p=10.7).

Keywords: autoimmune glomerulonephritis; Heymann nephritis;
membranous nephropathy; nitrogen monoxide; placental cryoex-
tract; spleen cryoextract; mesenchymal stem cell-conditioned me-
dium

Tom 13, N¢ 3, 2024

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 43



OpUriHaOAbHiI CTATTI

HIPKU §

KIDNEYS

Original Articles

ubDC DOI: https://doi.org/10.22141/2307-1257.13.3.2024.466
Kirolos Eskandar
Diakonie Klinik, Mosbach, Germany

Artificial intelligence in nephrology:
revolutionizing diagnosis, treatment,
and patient care

Abstract. Artificial intelligence (Al is rapidly transforming the landscape of nephrology, offering inno-
vative solutfions that enhance diagnosis, freatment, and patient care. This literature review explores the
current and potential applications of Al across various domains within nephrology. We discuss Al-driven
advancementsin early diagnosis, personalized treatment planning, renal replacement therapy, and frans-
plant nephrology. Furthermore, we examine how Al enhances patient care through remote monitoring,
telehealth, and virtual assistants. While the promise of Al is immense, this review also addresses the ethical,
regulatory, and technical challenges that accompany its integration into clinical practice. By highlighting
the transformative potential of Al in nephrology, we underscore the need for continued research and col-
laboration to fully realize its benefits in improving kidney health outcomes.

Keywords: artificial intelligence; nephrology. chronic kidney disease; machine learning; personalized

medicine

Introduction

Artificial intelligence (Al) has seen a significant rise in
its application across various medical specialties, including
nephrology. The integration of Al into medicine marks a
transformative shift, enabling healthcare providers to en-
hance diagnosis, treatment, and patient care. Al encom-
passes a range of technologies, including machine learning
(ML), natural language processing (NLP), and computer
vision, which are being leveraged to analyze vast amounts of
medical data. These technologies facilitate the early detec-
tion of diseases, optimize treatment protocols, and perso-
nalize patient care [1, 2].

In healthcare, Al technologies are used in several in-
novative ways. Machine learning algorithms, for instance,
are adept at analyzing complex datasets, which can include
patient histories, imaging studies, and genetic informa-
tion. This capability allows for more accurate predictive
analytics, leading to early disease detection and tailored
treatment plans. In nephrology, Al is being applied to
predict the progression of chronic kidney disease (CKD)
and to identify patients at high risk for acute kidney in-
jury (AKI). These applications highlight AI’s growing role
in improving patient outcomes and reducing healthcare
costs [1, 2].

The adoption of Al in medicine also brings about a shift
toward what is termed as “augmented medicine”, where
Al technologies support and enhance the decision-making
capabilities of healthcare professionals. This shift is crucial
in specialties like nephrology, where complex decisions are
made daily regarding patient management. Al systems can
assist nephrologists by providing evidence-based recom-
mendations, thus improving the accuracy of diagnoses and
the effectiveness of treatments [1].

Despite these advancements, the integration of Al
into healthcare faces challenges, including resistance from
healthcare providers who may be unprepared for the rapid
technological changes. Moreover, ethical concerns, such as
data privacy and the potential for Al to replace human judg-
ment, continue to be debated. Nonetheless, the consensus
in the medical community is that Al will not replace phy-
sicians but will instead augment their capabilities, allowing
for more efficient and effective patient care [1, 2].

Methodology

This literature review was conducted using a systematic
approach to ensure comprehensive and unbiased coverage
of the relevant literature. The review adhered to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
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Analyses (PRISMA) guidelines, which facilitated a struc-
tured and transparent process for study selection and data
extraction.

Search strategy

A thorough literature search was performed across se-
veral reputable databases to identify relevant studies and ar-
ticles on the application of Al in nephrology. The databases
used included PubMed, Google Scholar, Scopus, and Web
of Science.

The search was conducted using a combination of spe-
cific keywords and Medical Subject Headings (MeSH) terms
related to the study’s focus. The key search terms included
“artificial intelligence”, “nephrology”, “chronic kidney
disease”, “machine learning”, “personalized medicine”,
“renal replacement therapy” and “transplant nephrology.”
Boolean operators (AND, OR) were used to combine these
terms effectively, and filters were applied to limit results to
peer-reviewed articles published in English.

Inclusion and exclusion criteria

The studies were selected based on the following inclu-
sion criteria:

— language: only articles published in English were con-
sidered;

— focus: the study must focus specifically on the appli-
cation of Al in nephrology, including diagnosis, treatment,
renal replacement therapy, transplant nephrology, and pa-
tient care;

— publication date: preference was given to studies pub-
lished within the last 10 years to ensure the review reflects
the most current research trends;

— study type: original research articles, reviews, meta-
analyses, and clinical trials were included.

Exclusion criteria involved:

— non-English publications: articles not published in
English were excluded;

— irrelevant focus: studies that did not specifically focus
on Al applications in nephrology were excluded;

— duplicate studies: duplicate records across databases
were removed.

Study selection process

Initially, 131 articles were retrieved from the databases.
After removing duplicates, 105 unique articles remained.
These articles underwent a rigorous screening process,
which included:

1) title and abstract screening: the titles and abstracts of
all identified articles were screened to assess their relevance
to the topic. Studies that did not meet the inclusion criteria
were excluded at this stage;

2) full-text review: the full texts of the remaining 45 ar-
ticles were then reviewed to confirm their relevance and ad-
herence to the inclusion criteria. This resulted in 28 studies
being included in the final review.

A PRISMA flow diagram (Fig. 1) illustrates the study
selection process, showing the number of records identified,
screened, and included, along with reasons for exclusion at
each stage.

Data extraction and analysis

Data were extracted from the selected studies using a
standardized form. The extracted data included:

— study characteristics: authors, year of publication,
study design, and population;

— Al application: specific Al techniques used (e.g.,
machine learning, natural language processing), area of ne-
phrology addressed, and outcomes measured;

— key findings: major results and conclusions of each
study, focusing on the effectiveness of Al in improving di-
agnosis, treatment planning, patient outcomes, and overall
nephrology practice.

The extracted data were synthesized to provide a com-
prehensive overview of the current landscape of Al applica-
tions in nephrology, highlighting key trends, challenges, and
potential future directions.

Quality assessment

The quality of the included studies was assessed using
criteria such as study design, sample size, and methodologi-
cal rigor. Studies were categorized based on their risk of bias,
and only those deemed to have a low to moderate risk of bias
were included in the final analysis.

Al in early diagnosis of kidney diseases

The application of Al in the early diagnosis of kidney
diseases, particularly CKD, is revolutionizing nephrology
by offering unprecedented accuracy and predictive capa-
bilities. ML algorithms are at the forefront of this trans-
formation, providing tools that can predict the onset and
progression of CKD with remarkable precision. These al-
gorithms analyze vast amounts of data, including patient
demographics, comorbidities, and laboratory results, to
identify patterns that may not be immediately apparent to
human clinicians [3]. The accuracy of these ML models
has been validated in several studies, showing strong poten-
tial to improve early detection and intervention strategies,
which are critical for preventing the progression of CKD to
more severe stages [4].

Al-driven imaging techniques are also making signifi-
cant strides in the early detection of kidney abnormalities.
These techniques utilize advanced image recognition algo-
rithms to analyze radiological images, such as ultrasounds
and CT scans, to detect subtle changes in kidney structure
that may indicate the early stages of disease [5]. By automa-
ting the analysis process, Al reduces the likelihood of hu-
man error and enhances the consistency and speed of di-
agnoses, allowing for earlier intervention and potentially
better patient outcomes.

Furthermore, Al is being employed to identify high-
risk patients through predictive analytics. By integrating
data from various sources, including electronic health re-
cords and wearable devices, Al systems can continuously
monitor patients and alert healthcare providers to those at
greatest risk of developing CKD or experiencing disease
progression [6]. This proactive approach enables clinicians
to tailor interventions more precisely, potentially reducing
the burden of CKD on both patients and healthcare sys-
tems.
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Al in personalized treatment planning

Al is revolutionizing personalized treatment planning
in nephrology by utilizing vast amounts of patient data and
genomic information to tailor individualized treatment
strategies. These Al-driven approaches involve advanced
machine learning algorithms that analyze complex data-
sets, including electronic health records (EHRSs), genetic
profiles, and real-time patient data, to predict how patients
will respond to specific treatments. This ability to persona-
lize care is particularly crucial in nephrology, where patients
often have complex and chronic conditions like CKD that
require long-term management.

Al models in nephrology are designed to optimize di-
alysis treatment by adjusting parameters based on real-time
patient data. These predictive models use historical patient
data and ongoing monitoring to fine-tune dialysis prescrip-
tions, such as the timing, duration, and intensity of treat-
ments, to improve patient outcomes and reduce compli-
cations. For example, Al can predict which patients are at
higher risk for complications like intradialytic hypotension,
allowing for adjustments to be made in the treatment plan
before issues arise [7].

In addition to optimizing dialysis, Al plays a significant
role in medication management by analyzing patient histo-
ries, genetic data, and current medications to predict and
prevent adverse drug reactions (ADRs). This is particularly
important in nephrology, where polypharmacy is common
due to the complex nature of kidney disease management.
Al algorithms can identify potential drug interactions or
contraindications that might not be immediately appa-
rent to clinicians, thereby reducing the risk of ADRs and
improving patient safety. These systems can also suggest
alternative medications or dosages tailored to the patient’s
unique genetic makeup and disease state [8].

Al’s ability to process and analyze large datasets also
extends to genomics, where it can identify genetic markers
associated with different responses to treatments. This in-
formation can then be used to design highly personalized
treatment plans that are more effective and have fewer side
effects. For instance, Al-driven genomic analysis can help

identify patients who are likely to benefit from specific
nephroprotective drugs, or who may be at higher risk for
certain complications, enabling more targeted and proac-
tive care [9].

Furthermore, Al is instrumental in reducing the burden
on healthcare systems by streamlining treatment planning
and reducing unnecessary interventions. By accurately pre-
dicting patient outcomes and optimizing treatment plans,
Al helps in resource allocation, ensuring that patients re-
ceive the most appropriate and effective care without the
need for trial-and-error approaches. This not only improves
patient outcomes but also enhances the efficiency of health-
care delivery in nephrology [9].

Al in renal replacement therapy

Al has become a pivotal force in enhancing renal re-
placement therapy (RRT), driving significant advance-
ments in both hemodialysis and peritoneal dialysis. Al’s role
in these therapies is multifaceted, encompassing improve-
ments in the efficiency and personalization of treatment, as
well as aiding in the development of next-generation artifi-
cial kidneys.

Al-driven innovations in hemodialysis machines are
transforming the delivery of this essential treatment. Mo-
dern hemodialysis systems equipped with Al algorithms can
continuously monitor and adjust dialysis parameters in real-
time. These systems analyze vast amounts of patient data,
including blood pressure, electrolyte levels, and fluid ba-
lance, to optimize the treatment process. By doing so, they
help reduce complications such as hypotension and ensure
that the dialysis session is tailored to the patient’s immedi-
ate needs. This level of precision is unattainable through
traditional methods, where adjustments are often based on
intermittent monitoring and clinical judgment alone [10].

In peritoneal dialysis (PD), Al is playing an equally
transformative role. Al systems integrated into PD manage-
ment are particularly useful for remote patient monitoring.
For instance, in Japan, Al-enabled automated peritoneal
dialysis (APD) devices allow healthcare providers to moni-
tor patients in real-time, adjusting treatment protocols as

Records after duplicates
removed: 74

Y

= Records excluded:
- 30

Full-text articles excluded: 16
| (reasons: not meeting inclusion

criteria, insufficient data, not
relevant to Al in nephrology)

e Records identified through
Identification database searching: 131
Y
. Records screened:
Screening 74
Y
N Full-text articles assessed
Eligibility for eligibility: 44
Y
. Studies included in qualitative
Inclusion synthesis: 28

Figure 1. The PRIMSA flow diagram
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necessary based on data collected from the patient’s home.
This approach not only enhances the safety and effective-
ness of PD but also improves patient compliance by redu-
cing the need for frequent hospital visits [11]. The use of Al
in PD is particularly beneficial for elderly or chronically ill
patients who may find frequent travel to healthcare facilities
burdensome.

Moreover, Al is at the forefront of efforts to develop ar-
tificial kidneys. These next-generation devices aim to re-
plicate the functions of a natural kidney, offering a poten-
tial lifeline to patients with end-stage renal disease (ESRD)
who are not candidates for traditional dialysis. AI’s con-
tribution to this field includes the design and optimization
of biocompatible materials, the development of sensors for
real-time monitoring of kidney function, and the creation
of algorithms that can predict and respond to changes in the
patient’s condition. These innovations are crucial for the
eventual realization of fully functional, implantable artifi-
cial kidneys, which could drastically improve the quality of
life for patients with ESRD [12].

Al in monitoring and managing CKD
progression

Al has significantly advanced the monitoring and ma-
nagement of CKD progression, providing tools that en-
hance patient care and outcomes. Remote monitoring of
kidney function using Al-powered tools is one of the most
impactful developments in nephrology. These tools inte-
grate with EHRs and wearable devices, offering continuous,
real-time monitoring of patients’ health data. Al algorithms
analyze this data to track important biomarkers and detect
early signs of deterioration, allowing timely interventions.
For example, Al systems can monitor estimated glomerular
filtration rate (¢GFR) and serum creatinine levels, provi-
ding alerts when these indicators suggest worsening kidney
function. This continuous monitoring can significantly re-
duce the need for frequent hospital visits, enabling more
proactive management of CKD [13].

Predictive analytics play a crucial role in assessing
CKD progression and patient outcomes. Machine learning
models, such as neural networks and random forests, are
employed to predict the risk of disease progression based
on a variety of clinical factors, including patient demo-
graphics, comorbidities, and previous treatment respon-
ses. These models can forecast the likelihood of reaching
ESRD and the need for renal replacement therapy, guiding
clinicians in making informed decisions about treatment
adjustments [14]. By identifying high-risk patients early,
healthcare providers can implement more aggressive the-
rapeutic strategies or lifestyle modifications to slow disease
progression.

Al also enhances patient adherence to treatment plans,
which is critical in managing CKD. Al-driven tools provide
personalized reminders, educational content, and real-time
feedback to patients, promoting adherence to prescribed
medications and lifestyle changes. These systems can iden-
tify patterns of non-adherence and predict potential chal-
lenges, enabling healthcare providers to intervene before
these issues lead to significant complications. Improved

adherence not only enhances patient outcomes but also re-
duces healthcare costs associated with disease progression
and hospitalizations [13].

Al in transplant nephrology

The integration of Al into transplant nephrology is
transforming the landscape of kidney transplantation, with
significant implications for donor-recipient matching, pre-
dicting graft outcomes, and post-transplant monitoring.

Al technologies, particularly machine learning algo-
rithms, are revolutionizing how donor-recipient matching
is performed. Traditional matching methods, which hea-
vily relied on human leukocyte antigen (HLA) compatibi-
lity and a limited set of clinical parameters, are now being
enhanced by Al. Machine learning models can analyze vast
datasets, including genomic data, electronic health records,
and previous cross-matching outcomes, to identify patterns
and optimize compatibility. These Al-driven systems can dy-
namically adjust their algorithms in real-time as new data be-
comes available, ensuring that the matching process remains
current and tailored to individual patient needs [14, 15].

Once a transplant is performed, predicting graft survival
and identifying potential rejection early is critical for pa-
tient outcomes. Al models excel in this area by processing
complex variables, such as the donor’s eGFR, kidney do-
nor profile index (KDPI), recipient and donor body mass
index (BMI), and immunological factors. These models
can predict the likelihood of delayed graft function (DGF)
and other complications, offering clinicians a powerful tool
for risk stratification and personalized patient management
[15, 16].

In post-transplant care, Al is increasingly used for conti-
nuous monitoring and management. Al-powered systems
can integrate data from wearable devices and remote moni-
toring tools, providing real-time insights into the patient’s
health status. These systems can detect early signs of rejection
or other complications, allowing for timely interventions.
Moreover, Al’s ability to personalize immunosuppressive
therapy based on individual patient responses further en-
hances the long-term success of kidney transplants [16, 17].

Al in enhancing patient care
and experience

Al is increasingly transforming patient care and experi-
ence, particularly in nephrology, where the use of Al-driven
tools has led to significant improvements in patient engage-
ment, remote monitoring, and overall care management.
One of the most notable applications of Al in enhancing
patient care is through Al-driven virtual assistants. These
virtual assistants are designed to provide patients with real-
time support and education about their conditions, treat-
ment options, and medication management. By leveraging
NLP algorithms, these tools can engage with patients in a
conversational manner, offering personalized responses and
ensuring that patients receive timely and accurate informa-
tion [18].

Al-powered telehealth platforms are also playing a cru-
cial role in managing kidney disease remotely. These plat-
forms enable continuous remote monitoring of kidney func-
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tion, allowing healthcare providers to track patients’ health
parameters in real time. This not only facilitates early detec-
tion of potential issues but also enables timely interventions,
thereby reducing the risk of disease progression and hospital
readmissions. The integration of Al in telehealth systems
has proven particularly beneficial in managing CKD, where
ongoing monitoring is critical for patient outcomes [19, 20].

Moreover, Al has enhanced patient-provider commu-
nication, a critical aspect of patient care that directly im-
pacts patient satisfaction and adherence to treatment plans.
Al-driven communication tools, such as chatbots and au-
tomated messaging systems, allow for seamless and continu-
ous interaction between patients and healthcare providers.
These tools can handle routine inquiries, schedule appoint-
ments, and provide medication reminders, thereby free-
ing up healthcare professionals to focus on more complex
patient needs. Additionally, these systems can analyze pa-
tient data to identify potential health risks and recommend
personalized interventions, further enhancing the quality of
care provided [21].

Another significant application of Al in patient care is
in the area of telemedicine, where Al-driven technologies
facilitate virtual consultations and remote patient manage-
ment. These technologies have become particularly impor-
tant in the post-pandemic era, where the need for remote
healthcare delivery has surged. Al-powered telemedicine
platforms not only provide convenience for patients but also
ensure that care is accessible to those in remote or under-
served areas, thereby reducing health disparities [20, 22].

Ethical and regulatory considerations

The integration of Al in nephrology introduces sig-
nificant ethical and regulatory challenges that must be ad-
dressed to ensure patient safety, data integrity, and equitable
access to care. Ethical concerns primarily revolve around
the potential biases embedded in Al algorithms, which may
arise from non-representative training data. Such biases can
lead to disparities in care, particularly affecting margina-
lized populations, thus exacerbating existing healthcare
inequalities [23]. Moreover, the decision-making processes
of Al systems, often termed “black box” models, lack trans-
parency, making it difficult for healthcare providers and pa-
tients to understand or challenge Al-driven clinical recom-
mendations [24].

Data privacy and security represent another crucial area
of concern, especially given the sensitive nature of medical
data used by Al systems. Ensuring compliance with regu-
lations like the Health Insurance Portability and Accoun-
tability Act (HIPAA) is essential, but the global nature of Al
technology complicates the alignment with varying interna-
tional standards [25]. The use of large datasets to train Al
models raises questions about consent and data ownership,
as patients may be unaware of how their data is being utilized
beyond their immediate care. Additionally, the potential for
cyberattacks on Al systems necessitates robust cybersecurity
measures to protect patient information and maintain trust
in Al applications [26].

Regulatory frameworks for Al in healthcare are still
evolving. Bodies such as the U.S. Food and Drug Admini-

stration (FDA) are developing guidelines for the approval
and monitoring of Al-driven medical devices, emphasizing
the need for continuous learning systems that can adapt to
new data while maintaining safety and efficacy [23]. The
International Organization for Standardization (ISO)
and the Institute of Electrical and Electronics Engineers
(IEEE) have also begun to establish standards for Al ethics
and system design, which aim to guide the responsible
development and implementation of Al technologies in
healthcare [24].

The intersection of Al and nephrology thus requires a
multi-faceted approach to regulation that encompasses
ethical considerations, data protection, and international
collaboration. Establishing clear guidelines will be essential
to harness the benefits of Al while mitigating its risks, en-
suring that advances in nephrology contribute to improved
patient outcomes without compromising ethical standards
or patient trust.

Challenges and limitations
of Al in nephrology

Al has the potential to revolutionize patient care and
experience in nephrology, offering new ways to enhance in-
teractions and improve outcomes. One significant develop-
ment is the use of Al-driven virtual assistants, which have
been increasingly adopted in healthcare to provide patient
education and support. These virtual assistants can answer
questions, provide reminders about medication and ap-
pointments, and deliver personalized educational content,
all of which empower patients to better manage their con-
ditions. Such tools are especially valuable in nephrology,
where patients often need to navigate complex treatment
regimens [27].

Telehealth, augmented by Al, has further transformed
kidney disease management by enabling remote monito-
ring and consultations. Al algorithms can analyze data from
wearable devices or home monitoring systems, allowing
healthcare providers to track vital signs and kidney function
in real-time. This approach not only reduces the need for
frequent hospital visits but also enables timely interventions,
which can prevent complications and improve long-term
outcomes for patients with CKD [27].

Another critical area where Al enhances patient care
is through improved communication between patients and
providers. Al-powered tools, such as chatbots or patient
portals integrated with Al, facilitate more efficient commu-
nication, ensuring that patients receive timely responses to
their concerns and that their data is seamlessly shared with
healthcare providers. This enhanced communication is cru-
cial in nephrology, where close monitoring and swift adjust-
ments to treatment plans can significantly impact patient
health [28].

Future directions and innovations

The future of nephrology is poised to be significantly
shaped by emerging Al technologies. These advancements
are expected to not only enhance current practices but also
pave the way for entirely new approaches to kidney care.
One of the most promising areas of innovation lies in the
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development of Al-driven predictive models. These models
can analyze vast datasets from EHRs, genomics, and wea-
rable devices to predict disease onset, progression, and re-
sponse to treatment with remarkable accuracy [28]. Such
capabilities are crucial in a field like nephrology, where early
intervention can greatly improve patient outcomes.

Moreover, Al is expected to play a crucial role in advan-
cing personalized medicine within nephrology. By integra-
ting genetic, environmental, and lifestyle data, Al can help
tailor treatment plans to the unique needs of each patient,
potentially improving the efficacy of interventions and re-
ducing adverse effects [23]. For example, Al can optimize
drug dosing by considering a patient’s specific metabolic
profile, which is particularly important in managing condi-
tions like CKD, where medication management is complex
and critical.

The potential impact of Al on the future of kidney care
extends beyond individual patient management to broader
healthcare systems. Al technologies are likely to contribute
to more efficient resource allocation, reducing healthcare
costs while improving care quality. For instance, Al could
streamline dialysis scheduling, predict patient no-shows,
and optimize the use of dialysis centers, thus enhancing
both patient care and operational efficiency [27].

Collaborative efforts between Al developers and ne-
phrologists will be essential in realizing these future innova-
tions. The development of Al tools tailored to nephrology
requires a deep understanding of the clinical nuances of kid-
ney diseases, which can only be provided by nephrology ex-
perts. Conversely, nephrologists need to be educated about
Al technologies to effectively integrate them into clinical
practice. This collaboration will ensure that Al applications
are not only technically robust but also clinically relevant
and ethically sound [28].

Conclusions

In conclusion, the integration of Al into nephrology is
transforming the field by enhancing early diagnosis, per-
sonalizing treatment, improving patient monitoring, and
revolutionizing renal replacement therapies. Despite the
significant benefits, challenges such as technical limitations,
ethical concerns, and the need for robust regulatory frame-
works persist. However, with ongoing innovations and col-
laborative efforts between Al developers and nephrologists,
Al has the potential to greatly improve patient outcomes and
the overall quality of kidney care. The future of nephrology
will likely see Al as an indispensable tool, driving precision
medicine and optimizing patient care at every stage of kid-
ney disease management.
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LLTY4HUI iHTEAEKT Y HEPPOAOTii: PEBOAIOLLSI B AIArHOCTULLi, AIKYBAHHI TO AOTASIAI 301 NALIEHTAMM

Pesiome. Lltyynnii intenext (LL11) mBuako 3MiHIOE ramysb He-
¢poutorii, mporoHyoun iHHOBaLiiTHI pillleHHs, SIKi MOKPAILYIOTh
NIaTHOCTUKY, JIIKYBaHHS ¥ JIOTJISIAL 32 TIAlliEHTaMU. Y 1IbOMY OTJISII
JIiTepaTypy JOCITIIKYIOThCS iCHYIOUI Ta MOTEHIiNHI BapiaHTU 3a-
CTOCYBaHHSI IITYYHOTO iHTEJEeKTY B pi3HUX cdepax HedpoJorii.
OOGroBOPIOETHCST TIPOTPEC Yy PaHHIN MiarHOCTUII, TIePCOHAI30Ba-
HOMY ITUIaHYBaHHI JIIKyBaHHSI, 3aMiCHill Tepalrii HUPOK i TpaHC-
IJIaHTaliliHiil Hedposorii, o cTaB MOXJIMBUM 3aBasku 1.
Kpim Toro, BUB4a€ThCS, SIK INTYYHUI iHTEIEKT MOKpAIILYE AOTJISIT
3a MallieHTaM¥ 3aBISKU TUCTaHIIIITHOMY MOHITOPUHTY, TeJIEMEI -

LMHI Ta BipTyaJlbHUM TMOMiuHMKaM. He3Baxarounm Ha BeqWYe3Hi
niepcriektuBy L1, y ibomy oruisiai Takoxk o0roBOpIoOThCS €TUYHI,
HOPMATHMBHI ¥ TEXHIYHI IIPOOIEeMU, 110 CYITPOBOIKYIOTh MOTO iH-
Terpauito B KJIiHiYHY MpakTuky. [linkpecaoodyu nepeTBopioBalib-
Huit moteHuian L B Hedpostorii, My aklIleHTyeMO yBary Ha Heo0-
XiTHOCTI TTONAJTBIIINX JOCITIKEeHb Ta CITiBITpalli IJIsl TTOBHOI peaJti-
3alIii 1oro mepeBar y moKpallleHHi pe3y/IbTaTiB JIIKyBaHHSI HUPOK.
KnouoBi clioBa: mryunuit inTenexT; Hedposoris; XpoHiuHa
XBOpoOa HUPOK; MAalllMHHE HaBYaHHS; MEpCOHai3oBaHa Meau-
IIMHa
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AHIMPOBCHKM AEPIKABHUN MEANYHA YHIBEPCUTET, M. AHINPO, YKpaiHO

Po3rasA ciMenHOro Bunaaky X-34yenAeHoi
rinopocoharemii Yepes NPUIMy CYYOCHUX METOAIB
AIQrHOCTUKU N AiIKYBOHHS

Pestome. AKTyaAbHICTb. X-3uenAeHa rinogocoaremis € HAMMOLLIMPEHILLIOK GOPMOK CrAAKOBOIO BITAMIH-
D-pesncreHTHOro paxity. Ha cboroaHi MQe micLe risHs1 AIQrHOCTVKQ, Mi3HIVI MOYATOK AiKYBQHHSI | OB s13QHe
3 UMM 3HQYHE TOrPLUEHHS SIKOCTI XXUTTST MAUIEHTIB 3 X-34ernAeHoro rinopocoaremicto. Mera: Ha MpUKAQAL
KAIHIYHOro BUMAAKY MOUBEPHYTU YBArYy AO MPOBAEMU X-34erNAeHOI rinogpocoaremii, PO3MsIHYT TOQANLIVIHI
V1 HOBITHI MIAXOAM AO AlQrHOCTVKM TQ Teparii, Marepiann Ta meTtoAU. [DOQHAAIZOBAHWK CIMEVIHWK BUMNQ-
AOK X-34ernAeHoi rinogpocearemii y XAon4mKa 4 pokis. Pe3yAbraTu. Y 38°513Ky 3 QHAAIZOM CIMENHOIro BUMNAAKY
PO3IMNSIHYTI Cy4ACHI MIAXOAM AO KAIHIYHHOT, AQBOPATOPHOI TA IHCTOYMEHTAALHOI AIQrHOCTUIKY, PEKOMEHAOBAHI
MIXKHQPROAHUMIM KAIHIYHUM HQCTOHOBAMM 3 AIQrHOCTUIK M AIKYBQHHSI X-34ernAeHOoi rirogpocgaremil. [poaHa-
AIBOBQHO MPUYHW MiBHBOI AIQrHOCTUKI, NEPEBAM M HEAOAIKM TOQAMLIMHOI Teparii, [ooBeEAEHO KOPEKLO
AIKYBQHHSI, LLLO BKAKOYQE Mpenapam ¢oceoary v QKTMBHOIO BITAMIHY D 3 ypaxXyBAHHSIM PEKOMEHAQLLI MiXK-
HQPOAHUX KAIHIYHMX HQCTAHOB. HaBeAEHI HOBITHI AQHI MPO AIKYBAHHST X-34ernAeHoI rinogpocparemii 3a Ao0-
MOMOroro 6ioAoriyHOI Teparnii 3 BUKOPUCTAHHSIM MpenapaTty 6ypocymab. HaBeaeH  pe3yAbTaT KOPOTKO-
CTPOKOBUX AOCAIAXKEHL €EKTUBHOCTI 11 6e3rekn 6ypocymabdy B AiTen i AOPOCAMX. BUCHOBKN. X-34ernreHa
rinogpocoaremis — CKAQAHQ CraAKOBQA TYOYAOMQTIs, LLO BUMQArae CBOEYACHOI AIQrHOCTUKM, AIKYBQAHHST i
PETEABHOIO BEAEHHS MNALIEHTA MYABTUANCLMIAIHQPHOK KOMAHAOK AIKQPIB. Y pA3i MiA03pu HQ X-34ernAeHy
rinrogpocaremito CAia SIKOMOra PAHiLLe rpoBeCTU KAIHIYHE, AQGOPATOPHE U IHCTPYMEHTAAbHE OOCTEXXEHHS
MALIEHTA 3rAHO 3 MDKHQPOAHWMU PEKOMEHAQLLISIMU. HE3BAXKQKOYM HA TE, LLO TROAMLIVIHE AIKYBAHHST MQE
OBbMeXKeHy TeparneBTyHy e(eKTUBHICTb | MOBIYHI epeKTV, PAHHE MOro rMpur3HAYEHHS MoB I3aHe 3 KOQALUMMU
PE3YALTATAMU AN MNALJEHTIB. 3HQYHMI MPOMPEC Y AIKYBAHHI rinoOoCoATemidyHOro BiramiH-D-pesmcTeHTHOro
PaxiTy MoB sI3QHMI i3 CPSIMOBAHOKO HQ MO0 NATOQIi3iOAOrYHI MEXQHI3MM BIOAOMYHOKO Teparieo 6ypocyma-
60M, MPOPIAL ePEKTIB SIKOrO AO3BOASIE POINSIAQTY LIKO TEPQAITIO SIK PSITIBHY.

KAIOYOBI CAOBQ: AiTu; rinogpocoaremiyHil BITaMiH-D-pe3nCTEeHTHUM PaXIT; X-34ernAeHa rinogocoaremis;
pocpar-aiabet; pakTop pocTy PibpobaacTis 23; GiororiyHaA Teparis, 6ypocymab

Bctyn

X-3uemieHa rinodocdareMis (XI'D) € HalmomMpeHi-
11010 (popMoIo cragkoBoro paxity [1—4]. 3axBopioBaHiCTh
craHoBuTh 3,9 Ha 100 000 XMBOHApOIXKEHUX, TMOLIUpE-
Hictb — Bia 1,7 Ha 100 000 miteit mo 4,8 Ha 100 000 ocib (mi-
Tei i mopociux). [Iprubau3HO BABiYi YaCTillle peeCTPyETHCS
B 0ci0 xiHoyoi cTaTi [1, 2, 5].

Xoua natoreHe3 XI' D MoBHiCTIO HE BUBYCHUI1, HA ChO-
rogHi BimoMo, mo XI'd — e X-3ueruieHuii AOMiHaHTHUIA
posnaj, SIKMii BUHUKAE B Pe3yJIbTaTi MyTalliil y TeHi ToMo-

Jiora (ocdar-perynondoi HEUTPaTbHOI €HIOTENTUIA3H
(®PHEII), posramoBanomy Ha Xp22.1 [6—8]. Myrauii
BUKJIMKAIOTh HAIMipHY IMPOAYKIIilo (pakTopa pocTy hidpo-
6macriB 23 (OP®D23) i, oTXe, HAIMiIpHY IOr0 aKTUBHICTb.
Lle, y cBoto yepry, 3MeHIIlye HUPKOBY KaHaJblIEBYy peald-
copOl1Iito Ta 30iblIye HUPKOBY eKcKpelito docdaty (P),
10 TPU3BOIUTD A0 3HUXEHHS piBHS Py cupoBatii Kpo-
Bi Ta, 3pelITOI0, 10 MOPYIIEHHST MiHepasi3allii KiCTOK i ix
naroyiorivHux 3MmiH [7—10]. Kpim Toro, ®PDd23 3HUKYE
AKTUBHICTb HUPKOBOI 1C-TiIpOKCUIIA3U, TUM CAMUM 3HU-
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XKyrouu pieHb 1,25-purinpokcusitaminy D (1,25(0OH),D)
Yy CHpOBaTLli KpOBi, 3MEHIIYE IIIYHKOBO-KUIIKOBY ab-
cop6iiito P, 1o Takox 3HMXYE piBeHb Py cupoBarili KpoBi
i TToripIirye MiHepaJizalito Kictok [6, 9, 11, 12]. i edek-
TH TIOSICHIOIOTH OUIBIIICTh XapaKTepHUX KIIIHIYHUX O3HAK
XI'd, BKIIOYHO 3 PaxiTOM, OCTEO- Ta OJOHTOMAJISIIIEO,
HeTPOIOPIITHO HU3BKUM 3pOCTOM, $IKi 3a3BUYaii PO3BU-
BalOThCS B TIALIIEHTIB TMPOTSITOM IEPIIOTO-APYroro poKy
KutTa [1-5].

Tonka perynsiiss P B opraHi3mi MOBHICTIO 3aJeXUTh
Bill HUPOK, KEPOBAaHMX LIMPKYIIOIOUMMHU TOPMOHAMHU (30-
Kpema, napatupeoinium ropmoHom (ITTT), ®PD23 i no-
damiHoM), iHCysmiHOTONIOHUM (dakTopoMm pocty 1, doc-
¢daTHUM HaBaHTaAXEHHSM Ta IHIIMMM areHTaMu. Maiixke
BCSI HUpKOBa peadbcopOiiist P BinOyBaeTbcs B Mepiimx cer-
MeHTax HedpOHiB, KOPOTKUX MPOKCUMATbHUX 3BUBUCTUX
kaHanpLx [10]. Bimomo, mo P HeoOXimHMit y mepiry yepry
IJI1 CUHTE3y i1 00OMiHYy KiCTKOBOI TKAaHMHM i 3a0e3mnedyeH-
HSI LJIOI HU3KM KJIITUHHUX IPOLECiB, BKIIOYHO i3 CUHTe-
30M HYKJIETHOBOI KHCJIOTH, €HePreTUYHUM MeTaboJ1i3MOM
(yrBopeHHst AT®) i mexaHizMoM docdopuiitoBaHHSsI/ne-
dochopuiitoBaHHSI cUrHaJIbHUX MoJiekyl. Kpim Toro, BiH
€ YaCTUHOIO TiIpoKciamaTuTy, SIKMI € BaXKJIMBOK HEOp-
raHiyHoto croyiykoto kKictku [8—10]. ITinTpumka piBust P
TaKOX BaKJIMBa JIJIsI 3a0€3IeUeHHSI allONTO3y XOHAPOIIUTIB
y TUTACTUHI POCTY 3 MOAAJIbIIIO0 MiHepaizailieto. Axiio P
HEJI0CTaTHBO, XOHIPOLIUTH HEe TIEPEXOIsTh Y CTaH aromNTo-
3y I OCTeOil HAKOIMMYYEThCS Oe3 MiHepaJi3allii, 110 Ipu-
3BOIUTH A0 3aTPUMKU POCTY, paxiTy il octeomarsiii [13].

ITopyiieHHs1 MiHepaJi3allii KicTOK MOXe IPU3BECTU He
TUIbKY 70 aedopmallii KiHI1iBOK, HU3bKOIO 3pOCTY, OCTEO-
apTPUTY, ajie i 10 MaTOJOT YHUX TepeIOMiB Ta iHIIUX He-
CIIPUSTIUBUX pPe3yabTatiB [6, 11].

Bararo BueHUX AifillIIM BUCHOBKY, 1110 PaHHSI iarHOC-
THKa ¥ anekBaTHe JiKyBaHHs XI'® MaioTh BUpilllajgbHe
3HAYEHHS JUTSI TOCSITHEHHSI ONMTUMAJIbHUX Pe3yJbTaTiB |2,
4, 14, 15].

Ha croromni B Ykpaini icHye mpoOjiemMa: OCKiIbKU 3
ycix nposiBiB XI'D HaiibiIblll BUpaskeHa MaToJIorist came 3
0OKY OMOPHO-PYXOBOTO arapary, CiMeiiHi Jikapi 3a3Buyait
CKEPOBYIOTh TaKMX MAIiEHTIB 10 OPTOIEIiB-TpaBMaTOIO-
riB, SIKi € MEepPIIMMM, a YacTO i TOBrOTPUBAIO ETUHUMU,
XTO JIIKY€ 1IUX XBOPUX 32 JIOTIOMOTOI0 OPTONENUYHUX BTPY-
yaHb. Ha XaJib, KOHCYJIBTYBaHHSI, i B TIEPIILY Yepry AUTSIYO-
ro HepoJiora Ta CyMiKHUX CIICIiaIiCTiB, YacTO OyBa€ Bim-
CTPOYEHMM, 3alTi3HUIMM i B KiHIIEBOMY ITiICYMKY BILIMBA€E
Ha nporHo3 XI'd.

Merta qocCHiIKeHHs: Ha MPUKIIai KJIIIHIYHOTO BUTIAIKY
MPUBEPHYTHU yBary a0 npoodiemu XI'D, po3rissHyTu Tpaau-
LiliHi 11 HOBITHI MiAXOAX A0 AiarHOCTUKM Ta Teparlii.

MaTepiaAn Ta MeToAmn

VY crarTi posrnsmaETbes ciMmeitHuii BUmagok XI'd y
xyormurka K. 4 pokis.

Ha npoBeneHHs1 KIiHiKO-1a00paTOPHO-iHCTPYMEH-
TaJTbHOTO JOCITIIKEHHSI OTPUMaHO iHGOPMOBaHY 3TOIY
nauieHTa. [1pu nmpoBeneHHi TOCTIIKEHHS JOTPUMYBAIUCh
npaBuWI Oe3MeKu WISl 30epekKeHHsI XKUTTs, 3M0POB’s i IIpaB
nali€eHTa, MOPaJbHO-eTUYHUX HOPM i KaHOHIB JIIOICHKOI

rimHOCTI 3rigHo 3 [eabciHChKOIO nekiapaliielo BcecBiTHBOT
MEIWYHOI acolliallii, OCHOBHUX MOJOXEHb KOHBEHLIi1 Pagu
€Bponu Tpo Mpapa JOAMHU Ta OIOMETUIIMHY, ETUIHOTO
konekcy BueHoro Ykpainu (2009) i Hakazy MiHictepcTBa
oxoponu 310poB’st (MO3) Ykpainu Ne 690 Bin 23.09.2009
(3i 3MiHamu, BHeceHUMM 3rimHo 3 Hakazom M O3 Ykpainu
Ne 523 Bim 12.07.2012).

PesyAbTaTH

Kniniyamii Bunmagok. Matu 4-piunoro ximomunka K.
3BepHYJIach 3i cCKapraMy Ha BiacTaBaHHS IUTUHU B pOC-
Ti, 3aTPUMKY Mpopi3yBaHHs 3y0iB, Aedopmallilo yeperna,
HWXXHIX KiHIIBOK i xpeOTa, mepioanyHi 60Ji B KiCTKax.
[Tpu 06’€KTUBHOMY OIJISIII OJpa3y MPUBEPHYJIO yBary, 1o
IUTUHA Ma€ 3aTPUMKY (i3MYHOTrO PO3BUTKY (3picT 85 cMm,
Bara 13 xr, IMT 18 kr/mM?, BACHOBOK — HaHi3M), [ICKXOMO-
TOPHOTO PO3BUTKY, 3aTPUMKY JEHTALlii BiTHOCHO BiKY, I1O-
MipHY BapycHy nedopmallito HUXKHIX KiHIIIBOK ITiCJIsSI BXe
TIPOBEACHOI OPTOIIEANIHOI KOPEKIIil (OCTEOCUHTE3Y).

3rigHO 3 aHaMHE30M 3aXBOPIOBAaHHS, MEpIli 3MiHU 3
OOKY OITOPHO-PYXOBOIO alapary B AUTUHU Y BULJISIII THUC-
IUIa3ii JIiBOro KyJbLIOBOTO Cyrjoba OyJlIM JdiarHOCTOBaHi
IUTSYUM OPTOIEAOM Y 2-MiCSIYHOMY Billi, @ B 5 MicC. Imics
MPOBEJACHHST PEHTTEHOJIOTIYHOTO OOCTEXXEHHS BUSIBIICHUIA
IMiIBUBUX TOJIiBKM JIiBOI CTETHOBOI KiCTKH 32 PaXyHOK TiIo-
1asii KyJbloBoro cyrioba. [TouaTok aeHTallii 3apeecTpo-
BaHWIi y 8 Mics1IiB, Y TOMY X Billi TMTHHA TMoYajga CUAITH
3 ornopow. Y 9-micsauHoMy Billi Ha T1i Tipuitomy mpodi-
JIAKTUYHOI 103U BiTamiHy D ciMeliHMM JTiKapeM BUSIBIICHI
MepIli 03HAKM paxiTy — BUpaxKeHi J00HI Oyrpu. XJI0mInK
IoYaB ONMMpaTUCh HA HOTU B 10 Mics1liB, a BIEBHEHO CTa-
BaTU Ha HiXXKKU — B 1 pik, xonut — B 1 pik 4 micsui. Came
B LIbOMY Billi, 3 MOYaTKOM XOAM, i MaHihecTyBaal OCHO-
BHi MOPYIIEHHST — BapycHa Aedopmallisi HUXKHIX KiHITiBOK,
3HAYHE BiICTaBaHHS B POCTi, 3MiHa MMOCTaBU, XOIH, SIKi B
MMHaMILl 3HAYHO MporpecyBaiv. Y Billi 2 pOKU XJIOMTYUK
MaB Bary 10 kr, pict 77 cM, 3 IpUBOLYy YOTO OYB KOHCYJIb-
TOBaHUI €HIOKPUHOJIOTOM, SIKWi1 BCTAHOBMB JIiarHO3: Ha-
Hi3M HEyTOYHECHUI.

V 2-piyHOoMy Billi B AUTUHU BIIepiie 3a¢iKCOBAHO
3HMXKEHHS B CUpoBaTLi KpoBi piBHS P — 0,77 mmonb/n
(N 1,45—1,78) mpu HopMmajbHili KOHIIEHTpallii i0Hi30-
BaHoro Ca — 1,28 mmounb/a (N 1,18—1,32) i 25(OH)D —
41,59 ur/ma (N 30—100).

Y 3-piuHOMy Billi KOHCYJBTOBaHMII He(hPOIOrOM.
[Tpu ob6CcTekeHHi BUSIBJIEHO 3HMXKEHHSI B CMPOBATLI KpO-
Bi piBHsT P — 0,66 mmonb/n (N 1,45—1,78) nipu Hop-
MaJIbHUX KOHLIEHTPALLisIX iHIIIMX MOKA3HUKIB: 3arajJlbHOTO
Ca — 1,26 mmonb/n (N 1,2—1,38), ionizoBanoro Ca —
2,37 mmonb/a1 (N 2,2—2,7), ayxHoi docdartazu (JID) —
326 Oxn/n (N 142—335), maparropmMony — 7,19 nimosb/m1
(N 1,3-10,0), xanbuutoHiny — 7,01 nr/mn (N < 15),
25(OH)D — 51,5 ur/ma (N 30—100). [Toka3HKMK KpeaTHuHi-
Hy B CMpOBaTLi KPoBi — B Mexkax HopMmu (24,9 MKMOJIb/JT),
pesyabraTi yabTpa3BykoBoro aociimkeHHs (Y31) Hu-
poK — TakoxX. BcraHoBiieHO TomepemHiii miarHo3: ¢oc-
dar-niader (?)

Y Tomy X Billi, B 3 poKu, XJOMUUK KOHCYJIbTOBa-
Huii y KIl «Mixo0macHU#I LIEHTp MEIUYIHOI TeHETHUKU
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i mpeHataibHOI miarHoctuku iM. I1.M. BepomoTBeisiHa
HOP» (M. Kpusuii Pir). JliarHo3: rinodocdareMiyHmit
paxit (docdar-giader). E83.3. Tunm ycnankyBaHHSI —
X-34eTIeHUI TOMiHAHTHUIA.

OprTorennyHa KOpeKilisi HUKHIX KiHI1iBOK (OCTEOCHHTE3)
npoBeaeHa y Billi 3 poku 2 Micsui. @yHKIIT oropu i Xoau
TTOCTYITOBO MOKparinch. Ha manuii yac marieHT roTyeThbest
JIO YeProBOi OPTOIEANIHOI KOPEKIIii HKHIX KiHIIiBOK.

Ha ocoGnuBy yBary 3aciyroBye ciMeiiHMII aHaMHeE3,
3TiIHO 3 IKMM Y MaMU XJIOITYMKa 3 1-piyHOTO BiKY, 3 Moyat-
KOM XOJH, CIIOCTepirajiach moMipHa BapycHa aedopMallis
HWKHIX KiHIIBOK, a B 4-piYHOMY Billi — BUBMX KYJIbILIO-
BOTO CyTrj06a, 1o nmotpedyBaB iMMoOimizalii. Y 15 pokiB
XKiHII MpoBeleHa OpPTOMEAWYHA KOPEKIIisl: OCTEOTOMis
CTErHOBUX i TOMIJIKOBMX KiCTOK 3 iMMOOili3alieo auc-
TpakliitHO-KoMmpeciitHum amnapatoMm [nizaposa. 3 mipu-
BOJIY TIATOJIOTiI OTIOPHO-PYXOBOTO arapary MaT B TUTSIO-
MY Billi criocTepiraaach i JIiKyBajach BUKIIOUHO OUTSIYUM
oprorienoM. Konu ii cuHy OyB BCTaHOBJIEHHWI diarHos3,
CTaJI0 3p0O3yMijlo, 110 3aXBOPIOBAHHS Y XJIOMYMKA Ta oro
MaTepi Ma€ TeHeTUYHO OOYMOBJIEHMIA XapaKTep i SIBJISIE CO-
0or1o0 cimeitHuil Bunanok docdar-niadery. Ha xanb, matu
XJIOITYMKa Ji3HaJIach PO CBOE 3aXBOPIOBAHHS TiJIbKU B 41
piK, TiC/Isl BCTAHOBJICHHS IiarHO3y CUHY, SIKOTO HapoOmu-
na B 38 pokiB. Ha choromsi MaTi XJ10Im4MKa Ma€ HU3bKUI
3pict (145 cMm), BapycHY nedopMalliro HIXKHIX KiHIIIBOK Y
CTeTHaX i TOMiJIKax, OCTe0apTpo3 KOJIHHHUX CyrIo0iB 3-1
cTafii, cKkapru Ha IepioguyHi 60 B KOJIHHUX CyIjio0ax i
naponoHTo3. Teparis, siKy niepionnuHo (1 pa3 Ha 3—6 mic.)
OTPUMYE MaTHU: XOHAPOITUH, TJIIOKO3aMiH.

Ha mMomeHT KoHcynbralii B 4-piuHOMY Billi XJIOIMUUK
MaB TaKi pe3yJIbTaTh OOCTEXEHHS: Y CUPOBATLI KPOBi 3HU-
xeHHs1 piBHsI P — 0,77 mmonb/n (N 1,05—1,80) ipu Hop-
MaJIbHUX 3HauyeHHsIX ioHizoBaHoro Ca — 1,31 MMoib/1
(N 1,16—1,32), migBuiieHui piBeHb JIYXKHOI hocaTa-
3u — 530 On/n (N 142—335), HOpMaibHi 3HAYEHHS Tia-
patropmony — 43,6 nir/mi (N 14,9—56,9) i 25-rinpokcu-
Bitaminy D — 41,4 ar/ma (N > 20), migBUILEHUI piBEeHb
coMaToTporHoro ropMmony — 8,43 ur/mi (N 0,8—7,7). Io-
Ka3HMKM T000BOI KOHILIEHTpalii Ta ekckpewii Ca, 1060Bo1
ekckperii P (12,67 MMoib/m1) y cedi Oyiin B MeXax HOPMH,
a 3HauYeHHsI 1000BOI KOHIEHTpalii P B cedi — migBuimeHe —
57,6 mmonb/noby (N < 2,60), Y3J1 HUpoK — 6e3 maToJioriu-
HUX 3MiH.

Ha MomeHT KOHCymbTallii XJIOIMIMK OTPUMYBaB Tepa-
mito: P aktuBHwuit mo 500 MKT Tpudi Ha 100y, adbdakaib-
muno 1 mr 1 pa3 Ha aeHb, Bitamid D 2000 MO Ha no0y.

O6roBopeHHs

XT'®, 110 po3rasiaa€eThesl B IaHil CTATTi, € HAMOLIKUpe-
HIllIMM TeHETUYHUM PO3JIaZioM TirodocdareMmii, orocepe-
koBaHoi ®PM23 [8, 14, 15]. Kpim 11poro Bapianrta, 3Ha4HO
pijillie peecTpyOThCSI: aBTOCOMHO-JIOMiHAHTHUI 1 aBTO-
COMHO-pellecCUBHUH TinmodocdaTeMiynmnii paxit, Giopo3Ha
IUCIIIA3is KicTok, cuHapoM Mak-K’iona — OnOpaiita i
CHUHIPOM eITiiepMaJIbHOTO HeBYyca, TAKOXK BilIOMUI SIK CUH-
IPOM IIKipHO-CKeJIeTHOI rirnogocdaremii. Cepen HaOyTHX
dopm omnocepenkoBaHoi MPD23 rinodocdaremii ocHo-
BHOIO € MyXJIMHHO-1HIyKOBaHa ocTeoMaJsiiis [8, 9, 15 ].

VY 2019 potti 6yau ony6aiKoBaHi BUYEPITHI MiXHapoO/I-
Hi KJIiHiYHI TpakTU4YHi HACTAHOBM 3 MiarHOCTUKHU M JIi-
kyBaHHst XI'®D, 3acHoBaHi Ha mokasax: Clinical practice
recommendations for the diagnosis and management of
X-linked hypophosphataemia [1]. ¥ mmogaibsiroMy 3 MeTOO
CIIPUSIHHS aJleKBaTHOMY JIIKYBaHHIO 3aXBOPIOBAHHS B Oa-
raTboX KpaiHax €Bpomnu okpemo OyJia IpoBeIeHa amanTa-
1isl KITIHIYHKX HacTaHOB [2—6].

XT'® 3a3Buuaii MaHiecTye B paHHbOMY AMTUHCTBI
MposiIBAMU PaxiTy, xo4ya CiMEWHUII aHaMHe3 MOXE CTaTh
MPUUYUHOIO TiarHOCTUKMU I1Ie JI0 TTOSIBY BUAMMMX KITTHIYHUX
o3Hak [17]. Ha xanb, y 1aHOMY BUIIaJKY Y 3B’SI3KY 3 TUM,
1[0 TIATOJIOTisI B MaTepi XJIOMYMKa He Oyjia BCTAaHOBJICHA,
ciMeIiHMIT aHaMHe3 Xo4a i OyB HassBHUM, IIPOTe HE CIIPU-
SIB paHHIN giarHocThili. ToMy, He3BaXkaoun Ha CiMEMHMIA
aHaMHe3, y IIbOMY BUIAAKy MAaEMO CIIPaBY i3 3alli3HiJIOI0
niarHocTukooo XI'D.

Haii6inbii nommpeHuMu KIiHiYHUMU TiposiBamMu XI'D
€ 3aTpUMMKa pOCTY i MOPYLIEHHSI XOIU, TaK 3BaHA Mepe-
BaJibHa Xxona, jaedopmallii KoJiiH, paxiT, Oilb y KicTKax,
AHOMAJIbHUI PO3BUTOK 3Y0OiB i IOsSIBa CIIOHTAHHMX 3Yy0-
HUX adclleciB, BTpaTa CclyxXy, EHTe30MaTisl Ta OCTe0apTPUT,
MOB’s13aHi 3 HUXKHIMM feopMallisiMu KiHIIBOK i xpeOTa.

JliarHO3 BCTAHOBJTIOETHCS Ha TiICTaBi (hi3MUHOTO OTJIsI-
Iy, J1abOpaTOpHUX IOCIIMKEHb, Bi3yami3aliifHMX JOCIi-
IKeHb i CiIMEMHOTO aHaMHe3y; TeHeTUYHMUI aHali3 MOXe
MMATBEPAUTH AiaTHO3, SIKIIIO MYyTallisl BUSBJIEHA, ajie BiH HE €
CYBOPO HEOOXiTHUM JIJIs1 BCTAHOBJIEHHSI iarHosy |2, 3, 15].

Huxue HaBonMMO neTalbHUM OMUC 3MiH, XapaKTepHUX
st XT'D, BusiBIEHUX JIiKapeM-OpTOIEAOM y XJIOMYuKa,
KJIiHIYHAI BUITAIOK SIKOTO MU PO3TJISIIAEMO B IaHiil cTaT-
Ti: (yHKIIis OMOPHO-PYXOBOTO arapary ooMexeHa i pizko
rnopyuieHa. Mae miclie nopyieHHs GyHKIii OTopy — JIu-
TUHA HE yTPUMYE piBHOBAry. Xo/Ja HecTilika, BUMyllleHa, Ha
HAITiB3iTHYTHX KiHIIiBKaX, PyX{ B KYJIbIIOBHUX CyIJI00aX 00-
MeXeHi, 0COOIMBO BinmBeneHH:I i porawis. JIuTrHa IBUAKO
BTOMJIIOEThCS ITiJI Yac XOau, IIKyTuabrae. Bapycna negop-
Mallisl HUXKHiX KiHI[iBOK Y CTerHax i roMiJkax. S-TiofioHa
nedopmMallis xpedTa B IpyIHOMY i ITONEPEeKOBOMY BiJaiiax.
3HayHe OOMEXEHHSI pyXiB Y XpeOTi.

VY uinomy 3axBopioBanHs Ha XI'®D nop’s3aHe 3i 3SHAYHUM
MOTipIIEHHSIM SIKOCTi XXWUTTS SIK JiTe#l, Tak i B TOPOCIUX,
KJIIOUOBY pOJib Y LIbOMY BillirpaloTh CTPYKTYpPHI aHOMaJlii,
OB’ s13aHi 3 60JIeM i (PYHKIIIOHAIbBHUMU OOMEKEHHSIMM, SIKi
30epiraloThCs, He3BaXkKaloun Ha JIiKyBaHHS [ 3].

PosrnsineMo pekoMeHpallii 1Iog0 KIIiHIYHOTO, J1a00-
PaTOPHOTO 1 iHCTPYMEHTAJILHOI'O OOCTEXKEeHHS MalliEHTa B
pa3i mimo3pu Ha XI'D 3anexxHO Bi BiKy.

XoueMo aklIeHTYBaTH yBary Ha JAEKiJIbKOX MPUYMHAX
rinofiarHoCTUKM,/mi3Hboi AiarHocTuku XI'D y miteii.

3rigHo 3 JaHWUMM JOCHITHUKIB, aKTUBHICTL JID y cu-
poBartii KpoBi miteit, xBopux Ha XI'®, 3a3BUyait miaBUIIy-
€ThCSI HE Ollpa3sy, a 3 BIKOM, Y TOI 4yac SIK y TOPOCIUX el
MoKa3HMK Oinbin MaHipectHmii [11]. Ha meit daxr cimig
3BEPTATU OCOOJIMBY yBary Iifl Yac BCTAHOBJIEHHS J1iarHO3Y.
CaMe 1151 0COOIMBICTD YCKIIaAHMIIA CBOEYACHY AiarHOCTH-
Ky Y BUIIaJIKy, 1110 PO3IJIsIIaEThCs B AaHill myOmikanii. Tak,
3HaueHHs JI® y 3-piuHoMYy Billi B AUTUHMU 11ie OYJI0 HOp-
MaJIbHUM, Yepe3 10 OCTAaTOYHUI N1iarHO3 BCTAHOBJICHUIA
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He OyB, Teparlisi He IpuU3Havauach, a Bxxe yepes 12 micsilis,
y 4 poxu, 3HaYeHHs JI® MigBUILIMIOCH.

Ha nmymKy nociinHuKiB, 10 BiITepMiHyBaHHS CBO€YAacC-
HOI1 JiarHOCTUKY MPU3BOJUTS i T€, 110, Ha XKaJlb, KIiHIYHI
Jlaboparopii yacTo He BKa3ylOThb HOpPMaJibHi BiKOBi Jia-
na3zoHu P juist miTeit i ikapi BUMYyIIIEHi OPiEHTYBATUCh Ha
HOpPMAaTUBHI 3HAYEHHSI TOPOCIINX, y TOW Yac K HOpMaTbHi
3HaueHHs P y mopocnmnx 3HaUHO HUXKYi, HIXX y IiTeil, 0cOo-
011BO B HEMOBJIAT [2, 11]. 3a maHUMU Pi3HUX AOCTITHU-
KiB, KOHIIeHTpalis P y cupoBaTii 3MiHIOETbCS 3aJIeKHO
Bil BiKy, IIpM 1LIbOMY HalBHILIA PEECTPYETLCS caMe B He-
MOBJIAIT. Tak, KOHTpObHUI Aiana3oH Py miteil cTaHOBUTH
Bin 4,5 no 8,3 mr/mn (1,50—2,65 mmomb/n), KoediieHT
nepepaxyHky — 0,322, nopiBHsHO 3 2,5—4,5 mr/m1 (0,8—
1,5 Mmonb/n) y nopocnux [9, 13].

Pexomennauii mozo JikyBanus aiteii. Posrisiaemo rin-
XOIH IIOAO JIIKYBaHHS 3TiTHO 3 MDKHAPOIHUMM KITIHIYHUMU
PEKOMEHIALIISIMU 3 JIarHOCTUKMY i1 tikyBaHHs XTI D [1].

Tpamuuiitne jgikyBannsg XI'®. [MouaTkoBe JiKyBaHHS
XT'®D noeaHye KOMOiHALIiIO TTEPOPAIBHOTO MIPUITOMY Tpe-
napariB dochopy (pocdarHi coni) it aKTUBHOTO BiTaMiHy
D sax 3amicHoi Teparrii (KaJbpIUTpioly abo arbhaKaabIM-
IOJTy) onpa3y IIicjisg BCTaHOBIEHHs miarHo3y [13]. Panne
TpaauliiiHe JTiKyBaHHs AiTeit i3 XI'D nos’sg3aHe 3 Kpalu-
MM pe3yJbTaTaMu it pocTy i ckenera [19]. € nepekoHIMBI
JIOKa3u TOTO, 110 MPUHANMHI pe3yJbTaTh POCTY MOKpaIlly-
I0TbCSI, KOJIM TPaauLiliHe JIIKyBaHHSI MOYMHAETHCS Y Billi
110 OHOTO poKy. OnHAaK HU3BKUI 3PiCT 3IUILIAETHCS TO-
mupeHuM mposiBoM XI'®D, 10CUThb YacTo MaIliEHTH MOTpe-
OyroTh Kopeklii nedopmaltii KicTok, JiKyBaHHS 3y0iB abo
HaBiTh YBEIEHHS TOPMOHY pocTy [3, 17].

IIpenapatu docdopy. JlikyBanbHi 1031 TepopaTbHOTO
¢ocdary, 3rifHO 3 MixXKHAPOIHUMU KIIIHIYHUMU PEKOMEH-
JallisIMU, BapiloIOTh 3aJIe3KHO Bif BiKY i TSXKKOCTI (heHOTH-
my. KoHceHcycy 111010 onTUMaIbHOI 103U Ha ChOTOJHI He
icHye. PekoMeH10BaHa royaTkoBa 103a npenapartiB P cta-

Ta6nunys 1. lNoyaTtkoBa KJliHiYHa OUiHKa 3rigHO 3 MiXKHapOAHUMMU KIIHIYHUMU MPaKTUYHUMU HaCTaHOBaMM
3 giarHocTnku Ta nikyBaHHsa XI'® [1]

Bik nauieHta
KniHiyHa ouiHka
< 5 pokiB 5-18 pokie | Jopocni
Hiarpama guHamiku pocTy v v v
O3Haku paxity i/abo gecopmalii Hir v v v
BuwmiptoBaHHs IMD Ta ICD? v v v
OKpy>HicTb ronosu i popma 4epena v H/s
HeBponoriyHui ornag (Hacniakm KpaHioCMHOCTO3Y | CTEHO3Y Xpe6Ta) 4 4 4
OujHka cnyxy H/B v v
Ornsp 3y6iB i NOPOXHUHK poTa’ v v v
DyHKLiS ONMOPHO-PYXOBOro anapaTty (xoaa) H/B v H/s

TMpumitkn: H/B — He Bu3Ha4aroTb; ? — IMD — miXkmaneonsipHa BigcTaHb — BifCTaHb MiX ABOMa romisiKkoBoCToIrl-
Humu cyrnobamm; ICD — mixBupocTkoBa BigcTaHb — BiACTaHb MiXX ABOMa BUPOCTKaMu CTErHOBOI KICTKU; ®— rio-

YUHaro4Yn 3 3 PoKiB.

Ta6bnuys 2. lNo4aTtkoBa naboparopHa OLliHKa 3rigHO 3 MIXXHapOAHUMU KNIHIYHUMU NPaKTUYHUMKN HacTaHoBaMu
3 giarHocTnku ta nikyBaHHsa XI'® [1]

. . Bik naujieHTa
Jla6opaTtopHi gocnigxXeHHs - - -
< 5 pokiB 5-18 pokiB Hopocni

KpoB: kanbuin, docdat, KpeaTuHiH v v v
Pa3zoBa ceyva: kanbLiin, pocdat i KpeaTuHiH® 4 4
TmP/GFR? — makcvmanbHa LWBUAKICTb HUPKOBOI KaHanbLeBoi peab- v v v
copbuii pocchaty/LuBmakicTb KNy6o4koBoi dinsTpauii
PospaxyHkoBa LUBMUOKICTb Ky6OYKOBOI dhinbTpaLii v v v
25(0OH)D v v v
1,25(0H),D v v v
MapatropmoH 4 v 4
J'I_<D CYpOBaTKM KPOBI (,uiTM); v v v
kicTkoBa J1® (mopocni)
IHTakTHUI hakTop pocTy hibpobnacTis PPD23 (y pasi HeraTMBHOro v v v
cimeHoro aHamMmHe3sy)

TMpumiTkn: ° — BepXHi HopMasibHUN [iana3oH CcrniBBIAHOLLEHHS Kanbuilo/KpeaTuHiHy (Mosis/monb): 2,2 (< 1 pik),
1,4 (1-3 pokum), 1,1 (3-5 pokiB), 0,8 (5-7 pokiB) i 0,7 (> 7 pokiB); ¢ — HOpmanbHUI [iana3oH y HEMOBJIAT i AiTevi (Big
6 micsauiB go 6 pokis): 1,2-2,6 mmonb/n; gopoci: 0,6-1,7 MMONb/N; € Be6KaIbKYNSITOP LbOro NoKa3HUKa.
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HoBUTH 20—60 Mr/Kr Macu Tina Ha 100y (0,7—2,0 MMOJTB/KT
Ha 100y) e1eMeHTapHoro P 11st HEMOBJIAT i AiTEl TOMIKiIb-
HOTO BiKY, SIKY CJIil. KOpDUTYBaTH BiIITOBiIHO 10 KJIiHIYHUX
MPOSIBIB paxiTy, MOJIMIIEHHST TMHAMIKU pocTy, piBHs JID
i [ITT. ®ocdarHi 106GaBKM PEKOMEHIYIOTh MPUIIMATH He
MeHIe 3a 4—6 pasiB Ha JeHb Mali€HTaM 3 BUCOKUM piB-
HeM JID, a miciig HopMatizalii i piBHSI B CUPOBATLi KPOBi
CJIiI 3MEHILIUTU KPaTHICTh mpuiiomy 10 3—4 pa3iB Ha IeHb.
VY Bunmankax HeIOCTaTHBOI KJIiHIYHOI BilMoOBiAi 103U ¢oc-
¢daTHUX 100aBOK CJIifl MOCTYMOBO 30iJbIIIyBaTH, aje MaK-
cvMaJibHa 103a He MOBUHHA NiepeBuIiyBaTu 80 Mr/Kr/mooy
(Ha ocHOBI enemeHTapHoro ¢docdopy). Le 3anobiratume
IIJTYHKOBO-KUIIIKOBUM poO3JaJaM i rimeprnapaTupeosy. Y
BUIIAJKY TTOSIBU TTOOIYHUX e(heKTiB 103y CJIi BiIKOpUTY-
BaTH, 3MEHILMBIIN Pa3oBY /103y i/a00 KpaTHICTh TpUiioMy
npemnapartis P [1, 3—6].

V mauieHTiB 3 noMipHUMHU (PEHOTUIIOBUMU IIPOSIBAMH,
HaIpUKIaA Yy HEMOBJIAT, Y SKHUX NiaTHOCTOBAHO CiMeiiHi
BUMAAKU, PEKOMEHIOBaHi HU3bKi JO3M IMpemnapariB ¢oc-
dopy [1].

IIpenapatu akTuBHoro Biraminy D. IIpenapatu P 3a-
BXIU CJIil MpUAMAaTH 3 MperapataMy akKTUBHOTO BiTaMiHy
D (kanpuutpiosn abo anbhakaiblUa0) s IPOTUIIT Je-
GiuMTy KaabUMTpiony i HUPKOBOMY BHMCHaxeHHIo P, 3a-
noOiraHHs BTOPUHHOMY TireprnapaTupeosy i 30iIbIIeHHIO
BCMOKTyBaHHs P 3 knmmeunnka [1—4].

OnTrManbHa 1032 Bapilo€ 3aJIeXKHO Bil JEKUTbKOX (haK-
TopiB. [lo-nepine, morpedu B aKkTUBHOMY BiTaMiHi D Buiiti
B paHHbOMY AUTHUHCTBI Ta B II€piof CTaTEBOTO JO3PiBaHHS
(y ®a3u pocty), mo-apyre, 103y IMOTPiOHO KOPUTYBATH Bif-
HocHo piBHiB JI® i [1TT y cupoBarii KpoBi il eKCKpeLil
KaJibllilo i3 ceuero. He ciing 3a0yBatu, 1110 BEJIMKi 103U aK-
TUBHOTIO BiTaMiHy D CIIpUsIIOTh POCTY i 3aTOEHHIO KiCTOK,
ajie TIOB’sI3aHi 3 MiIBUIIIEHUM PU3MKOM TilepKasbliypii Ta
HedpoKanblIMHO3Y. | HaBMaku, HEAOCTAaTHI M03M aKTUB-
Horo BiTamiHny D 3a3Bmuaii moB’si3aHi 3 HU3BKMM BCMOK-
TYBaHHSIM KaJIbllil0 B KUIIEYHUKY, HU3bKUM BUBEIECHHSIM
KaJIbLIilo i3 ceuero, CTIMKKUM paxiToM i BUCOKUM piBHeM JID
i/a6o ITL.

CTOCOBHO TIpernapaTiB aKkTUBHOTO BiTaMiHy D — Kajib-
LIMTPiOJ MOXHA AaBaTW OJMH a0o0 JBa pa3u Ha JI€Hb, TOMII
SIK aib(hakablIMI0]d — OJWH pa3 Ha JeHb, 1110 OOYMOBJIe-

HO JOBLIMM TEPioJIoM HariBBUBEIEHHSI OCTAHHBOTO. A OT
0iOMOCTYITHICTh KaJbLMTPIONy IPU MEPOPATLHOMY IpPH-
ioMi mpuOIM3HO BABIUI BMIIA, HiX albhaKalbIUIOTY.
Tomy ekBiBaseHTHa 103a aibhakanbluaoay B 1,5—2 pazu
repeBUIIye 103y KaabuuTpiony. OTxe, onHaA BeUipHs 103a
KaJIbLIUTPIONY MOXE TOIMOMOTTU 3aIlo0irTu HaaMipHOMY
BCMOKTYBAHHIO KaJIblIilO TTic/Is1 IpUifoMy iXi Ta, oTkKe, Ti-
TepKajbLiypii.

[MouaTkoBa 103a KanbIUTPionay ctaHoBUTH 20—30 HT/KT
Macu Tina, anbdakanpuunony — 30—50 Hr/kr mMacu Tina
LIOAHS. Y MalieHTiB, cTapimmx 3a 12 MicsiiB, JiKyBaHHS
MOXHa IMMOYMHATU eMITipUYHO 3 103yBaHHs (0,5 MKT KaJIbILI-
Tpiony abo 1 MKr ajbdakaablMI0Iy Ha I1eHb i KOPUTyBaTU
ioro Ha OCHOBI KJIiHIYHOI Ta GioXiMiuHOi Biamosini [1].

SIKI0 IUTUHA HE PYXa€EThCSI TIPOTITOM TPUBAJIOTO TIe-
piofy, Teparilo akTUBHUMMU IMpernapataMmu BiTaMiHy D citifg
3MEHILIUTU a00 MPUITMHUTH i BITHOBUTH, SIK TUIBKM IMalli-
€HT BiTHOBUTH XOJTY.

HartuBHmii Bitamin D i kanbmiii. fIx i B 310poBUX 1i-
teit, pediuut 25(OH)D y aiteit i3 XI'®D ciin kopuryBaTu
B pasi iloro aediunTy mogaBaHHSIM HATUBHOTO BiTamiHy D
(xonekanpLudepony ado eprokaiblingepony). 3rinHo 3
HacTaHOBaMU, PeryJsIpHi 10O0aBKU KaJbllil0 HE PEKOMEH-
JIOBaHi, JOCTaTHBO LIOJAEHHOIO AIETUYHOTO KOHTPOJIIO 3a
BXXUBAHHSIM MTPOAYKTiB, SIKi MiCTATb KaJIbIIiM.

JlikyBanns nopociux manientiB 3 XI'D. IcHye nym-
Ka, 1110 MiCJIsl JIOCSTHEHHS MallieHTOM TOBHOJITTS OOMiH
KiCTKOBOI TKAHWHU 3MEHIIYEThCS, a 3aKpUTTS elridizap-
HUX IUIACTMH BU3HAYa€ Pi3HY MOTpeOy B JiKyBaHHI. [le-
SIKi HE JIIKYIOTBCSI 30BCiM, AEXTO MOTPeOye JuIille HU3bKOL
031 KaJIBIUTPiOy, Y MOOAMHOKMX BUITaAKax MOTPiOHMI
i KajnpLuTpion, i P [13]. MaTu nauieHTa, KIiHiYHUA BUNa-
JIOK SIKOTO PO3IJISIIAETHCS B 11ili CTaTTi, HE OTPUMYE Tpaau-
LiitHoro JikyBaHHsT XT'®.

Henoniku i yckjaaaHeHHS TPaAMUiAHOro JIKyBaHHS
XI'®. Tpaguuiitna tepaniss XI'D e 3amicHoo, ane BoHA
He nie Ha maTtodiziojorito rimodocdaremii, cnpuInHe-
Hoi ®P®M23 [4]. 3BuuaiiHa Tepallis HaMara€ThCsl YCYHYTH
Hacmigku Hagauiuky @PPD23 (Husbkuit BMIicT docdaty i
1,25(0H),D), ane ne 6mokye edexru OPD23, HaBnaky,
YUCJEHHI MOCTiIKeHHsI (haKTUYHO TPOIEMOHCTPYBAIN
36inbireHHsT piBHsg @P®23 mig vac tepamii XT'D [17, 20].

Tabnuys 3. Mo4aTtKoBa iHCTpyMeHTasibHa OUiHKa 3rifHO 3 MiXXHapOAHUMMN KJTIHIYHUMU NPaKTUYHUMMN
HacTtaHoBaMy 3 fiarHOCTUKU Ta NliKyBaHHA XIT'® [1]

. . Bik naujieHTa
IHCTpyMeHTanbHi AOCNiAKEHHS - - -
<5 pokis | 5-18 pokis | Jopocni

PeHTreHorpacisa 3am’acTka, i/abo KoniHa, i/abo roMinkoBoCTONHOro cyrnoba v v H/B
(paxiT)
CraHpapTv3oBaHa NepeaHbo3afHsA PEHTrEHOrpama, BUKOHaHa 3 BUPIBHIOBaH- v v v
HSIM CTOSIUMX KiHLIBOK (32 MOXJIMBOCTI 3 BUKOPUCTAHHAM TEXHIKM HU3bKNX [03)°
CrtomaronoriyHa opTonaHTomorpama’ H/B v v
MPT ronoBHoro mMosky? v v v
Y3 H1poK (HedpoKasbLMHO3) v v v

TMpumitku: H/B — He BU3Ha4aroTb; ¢ — cucTEMA 3 HU3bKUM PiBHEM ONpoMiHeHHs (Hanpuknag, EOS), nepeBiprte Ha-
SIBHICTb riceBAonepesriomMiB y BOpocnnx; ' — 3a HassBHOCTI KNiHiYHUX NoTpe6; 9 — 3a HassBHOCTi MopdgboJiorii Yepena
Ha KOPUCTb KPaHIOCUHOCTO3Y abo KJiHIYHUX O3HaK MigBULYEHOIro BHYTPILIHbOYEpPEenHOro TUCKy (Hanpukiag, ro-

CTiViHWV roJIOBHUY 6inlb a60 6J1I0BaHHS).
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IlosicHIOETBCS 1€ TUM, 110 Y BilAINOBiAb Ha MiABUILEHHS
KOHILIEHTpallil Mo3aKJiTUHHOro P mipu JiKyBaHHi ¢hoc-
¢daTHUMU TpernapataMu OCTEOLIMTU CHUHTE3yI0Th TOPMOH
DOPD23 [16]. TobTO TpamuiliiiHa Teparris T0AATKOBO ITij-
uiiye pisenb @PM23, a orke, HUpKOBY BTpaTy P, 110
MPU3BOIUTH 10 (POPMYBaHHS ITOPOYHOTO KOJIa, TKe MOXKe
o0MexuTH ii epeKTUBHICTD [1]. 3BUyaiiHa Teparis He I10-
Kpalllye KaHajbleBy peadcopbuito Py nauienTis 3 XI'D. VY
pe3yJbTaTi HUPKOBi BTpaTu (hocdarty 30epiraloThesl i HaBiTh
301TbIIYIOTECS, 110 MOXKE CIIPUSATH SIK AESIKUM OOMEXeH-
HSIM TpaauLiiiHOI Tepailii, Tak i il yCKJIagHeHHSIM, 30KpeMa
HedpokanbimHo3y [4, 9, 17]. JlikyBaHHSI KaJbLIUTPIOJOM
i pochatHUMM T0OaBKaMU MOXKe MOKPALIUTH MiHepati3a-
1o KicToK y mamieHTiB i3 XI'®D, ane iX BUKOPUCTAHHST He
yCcyBa€e OCHOBHI HeoJliku peabcopoOiiii P y Hupkax i mpo-
aykuii 1,25(OH),D, cnpuynHeHi HaIMipHOIO aKTUBHICTIO
DOPD23 [6]. Take JiKyBaHHS TOKpAIIy€e, aje He HOpMaJli-
3y€ PICT KiCTOK, TOMY J€SIKUM TalliEHTaM BCE OTHO TTOTPi0-
Ha oTlepallist IJIsk BUIlpaBiIeHHs aedopmairiit [13].

KpiM Toro, mpuxmiIbHICTb 10 TpaauIiiHOI Teparrii ooMe-
JKeHa, 3 0THOT0 O0KY, HEOOXiIHICTIO YaCTUX IIOASHHMX ITPH-
omiB ¢ocarty, a 3 iHIIOro OOKY, IOOIYHMMU eheKTaMu,
TaKUMU SIK LUTYHKOBO-KUIIKOBI CUMIITOMU, BTOPUHHUI/
TPETMHHMIA rineprnapatupeos i HepoxkanblnHo3 [4, 9, 17].

CaMe pO3BUTOK IIITYHKOBO-KHUIIKOBOIO IMCTPECY, Ti-
MnepKaiblieMii, HePOKAJIBLIMHO3Y i TilepIriapaTupeosy €
MPUYMHOIO HEBJAJIOTO JIiIKyBaHHS B 3HAYHOI YaCTUHU Tia-
mieHTiB [1].

KanprmmiMe Tk, TiKyBaHHS IKMMHY CJIill pO3TJISTHYTH
B TAIi€HTIB 3i CTIMKMM BTOPMHHMM TillepIIapaTUpPe030M,
TeX MaroTh Cepiio3Hi IMOOIYHI e(PeKTU: TimoKalblLiEMIIO,
nonoBxeHHs iHTepBaidy QT. Y KiHIIeBOMY MiICYyMKY Y BU-
naakKy TPeTMHHOIO TinmeprnapaTupeosy (IepcucTyouoro
rinepKajbliEMiYHOrO TineprnapaTupeosy), He3BaXKaun
Ha ONTHUMI30BaHy aKTUBHY Teparnito BiTaMiHOM D i nnHa-
KaJbLIETOM, CJIil PO3IJISHYTA MUTAHHS PO TTPOBEIECHHS
napaTupeoieKToMii.

Kopekuis gikyBaHHs mauieHTa. 3 ypaxyBaHHSIM TOTO,
1o piBeHb JI® cupoBaTKU KPOBi Ha TJIi OTPUMYBAHOI Te-
parii B malieHTa, KIIIHIYHUI BUITAI0K SIKOTO MU PO3TJIsIaa-
€MO, 3aJIMIIaBCS MiABUIIEHUM, Oyja IMpoBeaeHa KOPeKIlis
nikyBaHHs. IlepepaxyBaBiiu n1000By no3y P, BusiBuiu, 1o
BoHa cTtaHoBmiIa 600 Mr (y Tabmerui 500 MKT MiCTUTBCS
200 mxr enemeHTapHoro P), 1o craHoBwio 46 MKT/Kr/
no0y. ToMy Oys10 IpUIAHSTE PillIeHHS 30UTBIIUTU KPATHICTh
npuiiomy npemnapary P 1o 4otupbox pasiB, Todi HoOoBa
no3a craHoButuMme 800 MKT 3 pospaxyHKy 61,5 mkr/kr/
no0y. Biramin D i anbdakanblugon 3auiinig B TOMY X
IO3yBaHHI 3 aKIIEHTOM Ha OUIBII ONTHMMAJbHUI IPUIiOM
OCTAaHHBOTO y BeuipHiii yac. EcdheKTuBHICTh Tepalrii peko-
MEHI0BaHO KOHTPOJIIOBATH 3a piBHEM Yy CUPOBaTLIi KpoBi P,
Ca, JI®, napaTropMOHy i BUBHAYEHHSIM y Pa30Biil mopiiii
ceui Kasblito, pocdary, KpeatuHiny, criiBBinHoueHHs Ca/
KpeaTHHiHy, CHiBBiAHOLIEHHS MaKCHUMaJbHOI INIBUAKOCTI
HUPKOBOI KaHablieBoi peadbcopobiii pocdary/ILLIKD (1o-
ka3Huk TmP/GFR).

Hogitni metomu gikyBannss XI'®D. Biosoriuna Tepa-
nig. bypocyma0, MOBHICTIO JIIOJChKE PEKOMOIHAHTHE MO-
HOKJIOHAJIbHE aHTUTIJIO, OYB pO3pO0JICHUI IUIsT TTaTOreHe-

TUYHOIO YCyHEHHs Ne(eKTiB, SKi BUHUKIM B pe3yJbTaTi
mytawiit y reni @PHEII. Be3nocepenHboro 3B’s13yl04KCh
i3 ®P®23, OGypocymab IpuUTrHiuyye nepenadyy CHUTHaJliB
DOPD23, TuM caMuM 30iIbIIIYE KaHAIbLEBY peabcopOlilo
P i 3MeH1Iy€e 1OTO HUPKOBY €KCKPEILit0, a TAKOX MiABUIILYE
pigni 1,25(0OH),D y cupoBaTii KpoBi Ta 30iIbLIYE HLTYH-
KOBO-KMIIIKOBY abcopOitito docdaty. Y pesynbrari -
BUILYETLCS piBeHb P y cupoBaTiii KpoBi i, 3pemiToo, 1mo-
KpalllyETbCS MiHepaTi3alisl KiCTOK i 3HMKYIOThCSI pPU3UKU
yCKJIaAHEHb 3aXBoproBaHH: [12—14, 17-20].

YV 2018 poui Oypocymad 3aTBEpIKEHUN IS JTiKyBaHHS
XT'® onpasy tppoma areHuissmu: EMA, FDA ta NICE, gk
MOHOTepallis s JTiKyBaHHs SIK TalieHTiB i3 XI'D, ski paHi-
1Ie He OTPUMYBAJIM TPAAULIAHY Tepallito, TaK i TUX, SKi BXe
JIIKYBaJIMCh TTIOUYMHAaIouM 3 1-ro poky xutts [17, 18, 20]. 3a
TKIEHb 10 TTOYATKY JIIKyBaHHST 0ypocyMaOoM TpaauLliiiHy
Teparito peKOMEeHI0BaHO NMPUMUHUATH. CxeMa JIiKyBaHHS B
IiTel TOJISITa€E y MiMIIKipHOMY BBeIeHHI OypocyMaly B H0O-
3yBaHHi 0,8 MI/Kr KOXHi 2 TUXHi. Y TOMY BUMAIKY, SIKIIO
HOpMaJIbHUI piBeHb P y cupoBaTili KpoBi He HOCSITAETHCS,
MOXJIMBE 30iIblIeHHs no3u Ha 0,4 Mr/kKr. MakcumalibHa
J103a CTAHOBUTh 2 MI/KL. biomocTymHicTh GypocymMaly 3a-
BISIKM NOOpili MimIIKipHili aObcopOliii CTaHOBUTH Maiixke
100 %. MakcumarbHi piBHI HocsiraloThest B iHTepBati 7,0—
8,5 nus, nepioa HamiBposnany — 16,4 nus [18].

VY naHuii yac MpoBOAUTHCS NEKiTbKa HEKOHTPOJbOBA-
HUX BIIKPUTHUX JOCTiIKeHb. OnHe 3 HUX — BiJIKpUTE JI0-
crimxeHHs 2-1 da3u 52 aiteit BikoM Bin 1 1o 12 pokiB. MeTa
JOCHTIIKEHHST: TOCTiIUTHA TUHAMIKy 0i0XiMiYHUX ITOKa3HU-
KiB Ha 40-11 i 64-i1 TVOKHI BiJ TTOYaTKy JIIKYBaHHSI, TOTPU-
MYIOUNCH IIKAIM TSKKOCTI paxiTy (3a mkanoio Thacher)
[18]. Pe3ynpratii KOPOTKOCTPOKOBUX €(heKTiB Oypocymaldy
B LIbOMY JOCJIiI>KeHHI — CTiliKe moKpalleHHs piBHs Py cu-
poBaTLi KPOBi BCiX Malli€EHTIB 3 MO3UTUBHOIO AUHAMIKOIO
B KiHIIEBUX TOYKax €(EeKTUBHOCTI: 3MEHILEHHS IPOsSIBiB
paxity, 30UIbIIIEHHS JTIHIHOTO pOCTY, MOJiMIIeHHs (iznu-
HO1 aKTUBHOCTI, 3MeHIlIeHHsI 60J110. OTpUMaHi pe3y/ibTaTi,
SIKi CBiTYaTh MPO TepANEBTUYHY KOPUCTh y MeAiaTpUIHii
MTOTYJISALT, TTOPIBHAHO 3 OOMEXXEHUM KIIIHIYHUM IIOJIIIl-
LIEHHSM Ha T 3BMYAiHOI Teparil cTaau MiArpyHTSIM s
movatky 3-1 a3y TOCIiIKEHHS ITOAAIBIIO0I €(PEKTUBHOCTI
i1 6e3reku Oypocymaoy [18].

OOHamiIuBI pe3yabTaT, sIKi MOXYTb CYTTEBO 3MiHHU-
TU JIIKyBaHHSI MajieHbKUX aiteii i3 XI'D, orpumainu y Bin-
KPUTOMY JIOCIIIKEHHI (a3u 2, sike TPOBOAUIOCH Y TPhOX
nikapHsx CIHA. JloclaifHUKKM BCTAaHOBWIM, IO Oypocy-
Mab migBUIIYBaB piBeHb P y cupoBaTLi KpoBi, 3MEHIITYBaB
KJIiHIYHI MPOSIBY paxiTy i 3amobdiraB paHHbOMY 3HIKEHHIO
pocty B 13 miteit Bikom Bix 1 10 4 pokiB 3 XI'D i mpu 1ibomy
MaB COpUSTIUBUI TTpodinb 6e3neku [12].

Hemonasro L.M. Ward 3i criiBaBT. Togaim pe3yiabraTi
64-TUXKHEBOTO BIIKPUTOTO PaHIOMi30BaHOTO KOHTPOJIBO-
BaHOTO JOCTIIXEeHHS a3y 3, SKe TPOBOIMIOCH B 16 aka-
NeMIYHMX LIeHTpaX CBiTy. JloCHimHUKY BUBYAIM €(EeKTUB-
HiCTb i 6e3meKky OypocyMaly y IBOX BiKOBMX Ipyrax HiTei
i3 XI'd: momomuriii (< 5 pokiB, n = 26) i crapuiii (5—12
pokiB, n = 35). I3 61 gutnHU Gypocymab oTpumyBaiu 29
(Momoamii, n = 14; crapuri, n = 15), a 32 mpoaoBXyBaIu
iHOMBiNyabHEe TpaaulliiiHe JiKyBaHHSI TNpernaparamu P
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i BitaMiHy D BiAmoBinHO 10 peKomeHnaliii (MOJOMILLII,
n = 12; crapuii, n = 20). OTpuMaHi JaHi 103BOJIMIN 3pPO-
OWUTU BUCHOBOK IPO 3HAYHO Kpallli pe3yJbTaTh B 000X Bi-
KOBHMX TpyIiax, 30KpemMa I1o/I0 MPpOosIBiB paxiTy, AedopMmariil
HUKHIX KiHI[IBOK, MoKa3HuKa pocty i JID, y rpymi Oypo-
cymaly MOPiBHSHO 3 AiThbMU, SIKi OTPUMYBAIU TPAAULIIHHY
Tepario [19].

HocnimkeHHs e(peKTUBHOCTI OypocyMaly IIpOBOIASThLCS
i B gopociiit momyssiii. [ToBigoMIsSIETbCS PO JOCTiMKEH-
Ha 134 mopocnux: paHaoMmizoBaHe 24-TYXKHEBe Iialedo-
KOHTPOJIbOBAHE MOCIIMKeHHSI 3 MONAJIbIIMM BiIKPUTUM
nepionoM Takoi X TpuBaJiocTi. IlepBUHHA KiHIleBa TOY-
Ka — HopMautizauis piBHs P, BTopyHHa KiHIIeBa TOYKa —
OiTb i MOKa3HMKM (PYHKITIOHAILHOI 30aTHOCTI. Bypocymao
npusHavaBcs 1 pa3 Ha 4 TKHI B 103yBaHHi | MT/KT, MaK-
cumanbHo — 90 mr/in’ekuito. Hopmanizaitist Py cuposariti
KpOBi 3apeecTpoBaHa B 94 % TMalli€HTIB, SIKi OTPUMYBaIA
OypocyMab, y Toii yac K y Tpyii miane6o — y 7 %. 3aro-
€HHSI TIepeJIOMiB y Malli€HTIB 3 JIiIKyBaHHSIM OypocyMaboMm
30iIbIIMIIOCs B 16,7 pasa MOPiBHSHO 3 IPYIOI0 Iianebo.
Yci pe3yabraTu TECTIB Ha Oifb Ta iIHBAIIAHICTb 3HAYHO T10-
Kpaluancs 3aJeKHO Bill 4yacy Y XBOPHUX, sIKi OTpUMYBaJIN
oypocymab [20].

Henmouniku 6iosorignoi Tepanii XI'®. CyrreBuM Hemoti-
KOM GioJioTiuHOi Tepartii 6ypocymMaboM € ii BUCOKa BapTiCTh.
Ko 15t 10pocioro maiieHTa cepefHsl 103a CTAaHOBUTh
50—90 wmr/iH’ex1lito, TO BapTiCTb CTAHOBUTH MPUOIN3HO
180—290 Tucsty €Bpo/pik 3ajexxHoO Bim Macu Tina [5]. des-
Ki KpaiHU BxXe MalOTh JepKaBHi MporpamMu, 3aBIsSKU SIKUM
MNali€eHTd MOXYTb OTPMMYBATH Tepallilo 0e3KoIiToBHO. B
YKpaiHi, Ha XaJlb, TAKOI ITPOrpaMu MOKMU 1110 HEMAE.

JlocnimkeHHsT KOPOTKOCTPOKOBOT €(eKTUBHOCTI Oy-
pocyMaldy IoKa3ajiu, IO IOJIMILIEHHS Ma€e OOOpPOTHUM
XapakTep: MalieHTH, SIKi TPUTTMHUIIY TTOTIePEIHE JIIKyBaH-
Hs 3a 21 MicsIIIb 10 BKJIIOYEHHS B HACTYITHE JOCIiIKeHHS,
MaJI TIOYaTKOBI CUMIITOMU MaiiKe TaKoi X iIHTeHCUBHOCTI
1 9aCTOTH, SIK i TTALliEHTH, SIKi HIKOJIX HEe OTPUMYBAJIM JIiKy-
BaHHs. OTXXe, TPUBAIICTh JiKyBaHHS Ma€ OyTH agarToBaHa
JI0 HAIBHOCTI cUMNTOMIB, ocKiibku myTauis @PHEIT no-
CTiiiHO BUKJIMKAE OiojoriuHi podnanu [5, 17].

JlabopaTopHUii KOHTPOJIb Y TOMY BUMAAKY, KOJM Talli-
€HT OTpUMYE OypocyMad, MOBUHEH OyTH OUTBII IIIMPOKUM i
peTebHMM MOPiBHSIHO 3 TpaaulliiiHoo Teparieto [17].

Cepen HaltyacTilmMx MooivYHMUX eheKTiB JIiKyBaHHS OYy-
pocyMaboM JTOCTiMTHUKY BKa3ylOTh MTOUYEPBOHIHHS HABKO-
JIO MiCIIST iH’€KIIi1, TOJIOBHUM OiJIb i OiTb y KiCTKaX KiHIIIBOK
[17, 18].

IlepcnekTuBu. ChOronHi BYeHi HArOJOIIYIOTh Ha HE00-
XiTHOCTI MONAJIBIIMX JOCTaTHHO MOTYKHUX KIiHIYHUX 10-
CJIiIKEeHb, SIKi 0 HalgaJIu 3MOI'y KOHKPETHO BU3HAYUTU, YU
Ma€ MO3UTUBHUI BILUTUB MOYATOK JIIKYBaHHS OypocymMaObom
y OiJIblll paHHBOMY (a He B Mi3HbOMY) Billi Ha picT, nedop-
Mallito HUXKHIX KiHIIIBOK i pM3MK 3yOHMX abciieciB. 3aciy-
TOBYE Ha MOJAJbIIe BUBYEHHST TAKOX 3’SICYBaHHS 3B’ SI3KY
Mmixx reHotuniom ®PHEIT i pesynsratamu, oTpuMaHUMM
Ipy BUKOPMCTAaHHI Pi3HMX cXeM JiKyBaHHs. HeoOximHa
MporpamMa MOHITOPUHTY, 1110 3a0€3MeUnUTh JOBIOCTPOKOBY
(10 pokiB) OLIIHKY MAIiEHTIB, SIKi OTPUMYIOTh JIiIKyBaHHSI
Oypocymabom abo 6e3 Hboro [19].

BuCHOBKM

lnodocdaremiunmii  BitaMiH-D-pe3ucTeHTHUIT pa-
XiT — CKJIaJHAa CNaJKoBa TyOyJomaTisi, 1110 BUMAarae CBO-
€YaCHOI JIIarHOCTUKU, MEIMKAMEHTO3HOTO i XipypTridHOro
JIIKyBaHHSI, peTEJIbHOTO BEJIEHHS TalliEHTa MYJIbTUANCIINA-
IJTIiHApHOIO KoMaHmo1o. Y pasi mino3pu Ha XI'® sikomora
paHillle CIIia IMPOBECTU KIIiHIYHE, Ja0opaTopHe U iHCTPY-
MEHTaJIbHE OOCTEXEHHS TalliEHTa 3TiIHO 3 MiXXHAPOIHU-
MU PeKOMEHIAITiSIMU.

He3sBaxarouu Ha Te, 110 TpaaulliiiHa Teparis Ma€ 00-
MEXeHY TepamneBTUYHY e(eKTUBHICTh i MOOiIUHiI edeKkTH,
paHHe ii MpU3HaYEHHS OB’ s13aHe 3 KpalllMMU pe3yjbTaTa-
MU JJISI Malli€HTIB.

3HauHUii TIporpec y JiKyBaHHI rinodocdareMiyHoro
BiTaMiH-D-pe3rCTEeHTHOTO paxiTy MoOB’sI3aHUH i3 CIIPSIMO-
BaHOIO Ha ioro natodiziosoriyHi MmexaHi3Mu 6i0JOTiYHOIO
Teparie 0ypocyMaboM.

[Ipodine edekTiB m03BONSIE PO3MNISIAATA  Tepa-
mio OypocyMaOOM SK PATIBHY i IPOAOBXKYBaTU dOCIIi-
JDKeHHST UISI OLIIHKM MOro JOBrOCTPOKOBMX MepeBar i
PM3UKIB.

Kondaikr iHTepeciB. ABTOp 3asBIIsl€ MPO BiICYyTHIiCThb
KOHIIKTY iHTepeciB i BlacHOI (hiHAaHCOBOI 3alliKaBJIeHOC-
Ti TIPU TIATOTOBII JAHOI CTATTi.

Ilonsika. ABTOp BHCIOBIIOE TIONAKY TIpodecopy
0. JleBueHKO 32 KOHCYIGTATUBHY JOIIOMOTY MHAIIi€HTY, KJTi-
HIYHMI BMITAJOK SIKOTO PO3IJISIAEThCS B JaHIM CTATTi, i
TOTOBHICTb CIIPUSATH OTPUMMAHHIO TMAIliEHTOM 0i0JO0TiYHOI
tepamnii B Hinepiaanmax.
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Consideration of a family case of X-linked hypophosphatemia through the prism of modern diagnostic
and treatment methods

Abstract. Background. X-linked hypophosphatemia is the most
common form of hereditary vitamin D-resistant rickets. Today, there
is a late diagnosis, later treatment start and a significant deterioration
in the quality of life of patients with X-linked hypophosphatemia.
The aim of the study is to use a clinical case as an example in order
to draw attention to the problem of X-linked hypophosphatemia and
consider traditional and novel approaches to the diagnosis and the-
rapy. Materials and methods. We analyzed a family case of X-linked
hypophosphatemia in a 4-year-old boy. Results. Based on the
analysis of a family case, modern approaches to clinical, laboratory
and instrumental diagnosis recommended by international clinical
guidelines for the diagnosis and treatment of X-linked hypophos-
phatemia are considered. The causes for late diagnosis, advantages
and disadvantages of traditional therapy are analyzed. Treatment was
adjusted including phosphate and active vitamin D preparations, ta-
king into account international clinical guidelines. The latest data
are presented on the treatment of X-linked hypophosphatemia with

biological therapy using burosumab. The results of short-term stu-
dies on the efficacy and safety of burosumab in children and adults
are described. Conclusions. X-linked hypophosphatemia is a com-
plex hereditary tubulopathy requiring timely diagnosis, treatment
and thorough patient management by a multidisciplinary team of
doctors. Once X-linked hypophosphatemia is suspected, a clini-
cal, laboratory and instrumental examination of a patient should
be carried out in accordance with international recommendations.
Although traditional therapy has limited therapeutic efficacy and
side effects, its early initiation is associated with better outcomes. A
significant progress in the treatment of hypophosphatemic vitamin
D-resistant rickets was achieved due to the biological therapy with
burosumab aimed at its pathophysiological mechanisms. The profile
of burosumab effects allows this therapy to be considered life-saving.
Keywords: children; hypophosphatemic vitamin D-resistant
rickets; X-linked hypophosphatemia; phosphate diabetes; fibro-
blast growth factor 23; biological therapy; burosumab
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"HaLiOHQABHI BIMCbKOBO-MEANYHNK KAIHIYH LIEHTD «[OAOBHMI BINCbKOBMI KAIHIYHMM rOCMITAAb», M. KuniB, YkpaiHa
2YkpQiHCbKQ BIMCbKOBO-MEANYHQ QKQAEMIsT, M. KniB, YkpaiHa

SHavuioHaAbHMI MeandHU yHiBepcuTeT iMeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

BNAMB CYNyTHbOI NATOAOTrIT HO nepeo6ir nieAoHePpUTy
Y BiINCbKOBOCAY>XXO60BLLiB — Y4YOCHUKIB GONOBUX AiN

Pesiome. AkryansHicTs. [lienoHepour (MTH) — e IHPEKLiIHO-3QrNAAbHE 3AXBOPIOBAHHST HUPKOBOIO IHTED-
CTULLIIO, BUKAMKQHE Hecrneumn®iyHo 6aKTepianbHOK droporo. [H npu3BoAmnTs A0 GOPMYBAHHST BOrHULLE-
BOro HE®POCKAEPO3Y TA XAPAKTEPUIYETHCST BUCOKUM PUINKOM PELMANBYBAHHS, CMIPUNYMHSIKOYY B YHOCTUHI
BUIMNQOAKIB XPOHIYHY XBOPOBY HUPOK (XXH). Y 2017 p. y CBITi 3apeecTpoBaHO 697,5 MAH Bunaakis XXH, Lo Bia-
MOBIAQE CTAHAQPTM30BAHOMY 3Q BIKOM PIBHIO roLumpeHOCTi XXH 8724 Ha 100 tuc. HaceAeHHs], A 1,2 MAH Bu-
naakis cmeprTi panaocs Yepes XXH. B YkpaiHi 3a Levi nepios 3QpeeCcTpoBAHO 7,8 MAH BUNaAKiB XXH (cTak-
AQPTU30BAHA 3Q BiKOM roLumpeHicTs XXH ctaHosuts 11 571 Ha 100 Tvic. HaceAeHHs). Mera: mpoaHaA3yBaT
3B’SI30K MiDK HQSIBHICTIO KOMOPBIAHOI MATOAOTT TA TOMBAAICTIO CTALIIOHOPHOIO AiKYBAHHST BIICbKOBOCAYXKOOB-
LiB — y4QCHuKiB 60KoBuX Aivt i3 [TH. Marepiaan Ta meTtoan. AOCAIAKeHHST nepebiry [NH 'y BiiCbKOBOCAYXK-
6O0BLiB MPOBEAEHO B KAIHILi Heppororiil HBMKLL « BKIM» 3a nepioa i3 2021 no 2023 p. OCHOBHMMMN AKEPEAQMIM
IHpopMaLiil GyAn: MEANYHA KHMKKQ BIMCBKOBOCAYXKO0BLST (PopMAa 2), MEAMYHA KOPTA CTALIIOHQPHOro XBO-
poro (popma 003/0), KHUra OOAIKY XBOPUX Y KAIHILY. AAST OLIHKN KOMOPBIAHOCTI BUKOPUCTOBYBABCST iIHAEKC
YapAcoHa. 3axBOpOBAHHST BIMCbKOBOCAYKOOBLYB BCTAHOBAKOBAAM BIAMOBIAHO A0 MKX-10. CratmctniHa o6-
POOBKQA 3AIMCHKOBAAQCS 30 AOMOMOroto nporpam Excel ta Statistica 12. Pesyabratn. CepeAHivi Bik BiiCbKO-
BOCAY»K60BLB CTAHOBMB 44,23 + 10,12 poky. KomMop6iaHaQ rnatoAorisi crioctepiranacst y 102 naujeHTis i3 118
(86,44 %). BCTQHOBAEHO, LLIO HQWBIALLL MOLLUMPEHMMN KOMOP BIAHVMI 3QXBOPKOBAHHSIMU CEPEA THX, LLIO BUKO-
PUCTOBYBAAMCS AAST PO3OAXYHKY IHAEKCY KOMOPOBIAHOCTI YOpPACOHQ, Y BiINCbKOBOCAY>KO0BLIB i3 [TH ©yAm XBO-
pPO6u cuctemm KpoBoobIry — 47,46 % (2,31 + 0,65 6QAQ), XBOPO6W OpraHiB ToaBAeHHS1 — 11,86 % (1,83 £ 0,69
60aAQ), XBOPOOY EHAOKPUHHOI crcTemm — 9,32 % (2,41 + 0,67 6QAQ), PECTPATOPHI 3aXBOPKOBAHHSI — 6,78 %
(1,16 £ 0,39 601Q), xBOPOOU KICTKOBO-M ‘5130BOI ccTemm — 4,2 % (1,5 + 0,40 6QAQ), IHLLI KAQCK xBOpo6 — 6,8 %
(1,40 £ 0,51 6a1Q). YcbOro 3 OCHOBHUMI KAQCAMUM XBOPO6 CEPEAHIN IHAEKC KOMOPBIAHOCTI YapACOHA CTa-
HoBuB 1,97 + 0,42 6ana (n = 102). HaBeAeHi pe3yAbraT AQKOTb 3MOrY OLHATU BIIAMB CYryTHbOI MATOAOTT HO
riepebir Ta TPVBAAICTb AiKYBAHHST BIMCbKOBOCAYXKOO0BLIB i3 [TH y CTALIOHQPHMX YMOBAX 3 OCHOBHUMUW KAQCQ-
M XBOPOO. BUCHOBKMN. BCTAHOBAEHO, LL|O HAWGIABLL MOLLMPEHVIMM KOMOPBGIAHMY 3QXBOPKOBAHHSIMU CEPEA
BIMICbKOBOCAYXKO0BLB i3 [TH 6yAmn XxBOpO6GU crucTtemMim KPOBOObBIry — 47,46 %, XBOpObu OpraHiB TOQBAEHHS —
11,86 %, xB0OPOGU EHAOKPUHHOI cucTtemm — 9,32 % T1a XBOpO6U CUCTEMU AMXQAHHS — 6,78 %. AOBEAEHO, LLIO
BiK BIIAMBAE HQ TEPMIHW rnepeOyBAHHS NMALEHTIB y cTaLioHapi (x? = 34,93, df = 9; p < 0,001). Y cBoto Yepry, 3
BIKOM KIABKICTb CYr1yTHIX 3QXBOPKOBAHb 30OCTAE | BIAMOBIAHO 300CTAE ADKKO-AEHb. 3a AOMNOMOrow KoediljieH-
Ta PAHroBoi kopeAsilii CriipmeHa 1a KeHAQAAQ BCTAHOBAEHO 3B 'SI30K MK TDMBQAAICTIO AIKYBAHHS B CTALIOHAPI
TQ HASIBHICTIO CYIr1yTHbOI MATOAOTI Yy NALIEHTIB, O CBIAYMTL MPO 3BIAbLLIEHHST KIABKOCTI AHIB repebyBaHHS B
cTauioHapi y nauieHTis i3 MyastMopbiaHicTio (r = 0,7344; p < 0,001, n = 118). BpQxoByo4n BUCOKI PUVKIA
YCKAQAHEHb [TH, BAYKAVBE 3HQYEHHSI MQE CBOEYQCHE CrPSIMYBAHHST MALIEHTIB HQ CTALIOHAPHE AiKYBAHHST B
MPOGIAbHE BIAAINEHHST. [TOUMHLMMN AiKYBQHHST 6QA3YIOTHCST HO 3QCOAQX AOKQ30BOI MEAULIMHM | TepeAbQyatoTh
r1epCOHIGIKOBAHUMN MIAXIA AO OLIIHKW PU3MKIB AAST 3AMOOIFrQHHST BUHUKHEHHIO YCKAQAHEHB.
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Bctyn

MMienonedpur (ITH) — wue iHdekuiiiHO-3amanbHe 3a-
XBOPIOBaHHSI HUPKOBOTO iHTEPCTUIIiI0, BUKJIMKAHE HecTie-
nugdiyHoo GakrepianbHOM (iiopoto. [TH yacro Bukiinkae
HedpOoCKIepo3 i3 TOCIiZOBHOIO BTPATOI0 (DYHKIIIOHYIOUNX
He(hPOHIB, 1110 B IMTOAATBIIIOMY MOXe CIIPUYUHUTH TTPOTpe-
cyloue MOopyILIeHHS (PYHKIIi HUPOK, 0COOIMBO IIPU per-
IUBYIOUOMY Mepebiry, i3 po3BUTKOM XPOHIYHOI XBOpOOU
HUpoK (XXH) [1-6].

30epiraloTbcsl HEraTUBHI TeHAEHIIil O 3pOCTaHHS 3a-
XBOPIOBAHOCTI HAcCeJIEHHSI Ha XBOPOOM CEYOCTaTeBOI CUC-
TeMU B YKpaiHi, 30KpeMa cepel BiliCbKOBOCTYKOOBIIiB.
Kpim permmmusy ITH (y 20—30 %), MOXYTh BUHUKATH iHIII
TSDKKi YCKJIQJIHEHHSI, SIK-OT FOCTPE TMOLIKOKEHHSI HUPOK,
Cercuc, CeNTUYHUI 1IOK 3i 3pOCTAHHSAM PU3BUKY JieTallb-
HOCTi TIpM BUHUKHEHHI Takux yckjamaHeHb. Takox [TH
MOXe BUKJIMKATH alclec HMpPKH, ITapaHedpalbHUl a0-
cuec, eMdizeMaTO3HUI ImeT0HePUT, OCOOIMBO MPU iMy-
HOCYIIpecii, 30KpeMa IIpu LIyKpOoBOMY miabeTi, 1110 aKTyali-
3y€ MUTaHHS KOHTPOJII0 KOMOPOiIHOI MaTOJIOTii.

VY 2017 p. y cBirti 3apeectpoBaHo 697,5 MJIH BUIIAIKiB
XXH, 110 BiMOBiNAa€e CTaHAAPTU30BAHOMY 32 BIKOM PiBHIO
nowmupeHocTi XXH 8724 na 100 Tuc. HaceneHHs, a 1,2 MJIH
BUIAAKiB cMepTi Tpamuiiocs yepe3 XXH. B Ykpaini 3ape-
ectpoBaHo 7,8 muiH BumnankiB XXH (cranmaptusoBaHa 3a
BikoM mommpeHictb XXH cranoButs 11 571 Ha 100 THC.
HaceneHHs). lle Bce mpu3BOAUTH IO 3pOCTAHHS iHBaim-
HOCTI, IOTpedMu B HUPKOBO3aMICHIll Tepallii, CMEpTHOCTI
HaceJIeHHS, €KOHOMIYHOTO HaBaHTaXXEHHS Ha CYCIIiJib-
CTBO, CIPUYMHSIIOUH SIK MPsIMi, TaK i HEMPsIMi eKOHOMiYHi
30utku [7-9].

MeTo10 po6OTH OYJI0 BU3HAYEHO aHANi3 3B’SI3KYy Mixk
HasIBHICTIO KOMOPOiAHOI MaTOJIOrii Ta TPUBAIICTIO CTalli-
OHAPHOTO JIiIKyBaHHS BiliCbKOBOCITY>KOOBIIIB — YYaCHUKIB
oottoBux miit i3 [TH.

MaTepiaAn Ta MeToAmn

Hamu npoBeneHO peTpocneKTUBHE AOCIHIIXEHHS Ie-
pebiry ITH y BilichKOBOCTY>KOOBILiB, SIKi 3HAXOIWJIMCh Ha
JlikyBaHHi B KiiHili Hedposorii HBMKL «'BKT'» 3a mepi-
o113 2021 no 2023 p. OcHOBHUMM JiKepesiaMu iHdopMalii
Oy/u: MeIMYHa KHUXKA BiliCbKOBOCTYX00BI1Is (hopma 2),
MeIuMYHa KapTa crauioHapHoro xsoporo (cdbopma 003/0),
KHUTa O0JIIKY XBOPHUX Y KJIiHilli. 3aXBOPIOBaHHS BiliChKO-
BOCJIY>KOOBIIiB Ta KJIaCM XBOpPOO BCTAHOBJIOBAIM BilIlO-
BinHo 1o MKX-10. CratuctuuHy oOpoOKy 31iliCHIOBaIU
3a goroMmorolo makertiB Excel ta Statistica 12. Jlns craH-
JapTu3allii MiAXoMdiB IOA0 OLIIHKM KOMOPOiZHOCTI OyJo
CTBOPEHO €JIEKTPOHHY TAOJUIIIO, B SIKiil BigMidaaud HasiB-
HICTh Y OTHOTO MAalliEHTa Pi3HUX 3a €TIOJIOTIEI0 Ta MaTore-
HE30M 3aXBOpioBaHb. JIJIsT OLIHKA KOMOPOiTHOCTI BUKO-

puctoByBaBcs iHaeKc komopobigHocTi Yapsicona (Charlson
Comorbidity Index (CCI) ta CA-CCI-Combined Age
Charlson Comorbidity Index) [9]. [l po3paxyHKy 3a1ex-
HOCTi MOKA3HUKIB BiJl HASIBHOT CYITyTHBOI ITATOJIOTi aBTOPU
KepyBaJICh KPUTEPiIMU 0aTbHOI OLIIHKU iHAEKCY, CYMYIO-
yy 0ajy 3 ypaxyBaHHSIM BiKy Ta COMaTUYHOI MATOJIOTII IJIst
00’eKTMBI3allii, 3BaXKaloum Ha iX KOMOiHalli1o.

Pe3yAbTaTH TO OGrOBOPEHHS

Indexkii ceyoBUBINHMX NUISIXiB, 30KpeMa IieaoHed-
pUT, TOTPeOYIOTh CBOEYACHOI TOcHiTatizallii B cTalioHap
IJI1 100OCTEeXEeHHST i MpOBeAeHHS JIiKyBaHHS (30KpeMa,
aHTUOaKTepiaJbHOI Teparllii), 110 BU3HA4Ya€e OO€3MIaTHICTh
MiIpO3/iTy i CIPUYMHSIE CaHITApHI BTPaTU Yepe3 HeOOKOBY
TepareBTMUHY marosorito. Toctpi iHdek1ii ceuocTaTeBoi
CHCTEMU MalOTh TEHICHIIi0 10 XpOHi3allii, € puU3UK BUHUK-
HEHHS XpOHIYHOI XBOpOOM HUPOK. TaKoXX BOHU TOTipIITy-
IOTh IIepeOir OCHOBHOI HO30JIOTii Y1 HACJIIAKIB IOpaHeH-
H$1/TpaBMYBaHHSI, 301JIbIIIYIOUYM TPUBAJICTh CTAlliOHAPHOTO
JIIKyBaHHSI, 4aCOM 32 paxyHOK PU3UKY PO3BUTKY FOCTPOTO
VIIKOMXXKE€HHSI HUPOK, BUHUKHEHHSI IOTPeOM B 3aMiCHiil
HUPKOBIl Teparlii, onepaTUBHOMY JIiKyBaHHi TOIIIO.

Bce 11e 0OymMoBII0E OCOOJMBOCTI HagaHHS MEIUYHOI
JIOTTOMOT'M KOHTUMHTEHTY BiliCbKOBOCJTY>KOOBILIB i3 MaTojio-
Ti€I0 CEYOCTaTeBOI CUCTEMU 3aMaJIbHOTO T€HE3Y, 10 0COo-
GJIMBO aKTyaJli3yEThCs B yMOBax 30poiiHoi arpecii P® mpo-
™ YKpainu. Tomy 3aBIaHHSIM HAIIOTO MOCTiIKEHHS OyJ10
MpoaHaJli3yBaT OCOOJMUBOCTI BIUIMBY CYMYTHIX 3aXBOPIO-
BaHb Ha Mepelir MmenoHeppUTy y BiliCbKOBOCTYKOOBIIIiB.

Komop06inna matosoris cioctepiranacs y 102 mamieH-
TiB i3 118 (86,44 %). CepenHiii Bik BiliCbKOBOCTY>KOOBLIiB
crtaHoBUB 44,23 + 10,12 poky.

AHaJi3 BiIMOBiMHOCTI KiJIbKiCHUX MOKa3HUKIB, sIKi BU-
3HAYaJIu TPUBAIICTb JIIKyBAaHHS Ta KOMOpPOIMHICTb y Bili-
CbKOBOCJTYXKOOBLIIB i3 TTi€JIOHE(PUTOM, 3IOilICHIOBaBCS 3
BUKOPUCTAHHSIM HelapaMeTpUYHUX METOMIB OLIiHKH, 1110
rokaszaHo B TaoI. 1.

BcranoBneno, 1o HaiOLIbII MMOIIUPEHUMU KOMOpP-
OiTHUMU 3aXBOPIOBAHHSIMU CEPeJl THX, 1110 BAKOPUCTOBY-
BaJIMCS IUIS1 pO3paxyHKYy iHIeKcy KomopoigHocTi Yapico-
Hay BilicbkoBocy>k00B11iB i3 [1H (Tab1. 2), Oynu xBopoou
cucTeMu KpoBoobiry — 47,46 % (2,31 + 0,65 6ana), xBo-
po6u opraHis TpasieHHs — 11,86 % (1,83 £ 0,69 Gana),
XBOpOOUM eHIOKPUHHOI cucteMn — 9,32 % (2,41 £ 0,67
Oanma), pecripaTopHi 3axBoprooBaHHS — 6,78 %
(1,16 = 0,39 Gaya), XBOpoOU KiCTKOBO-M’SI30BOi CUCTE-
mu — 4,2 % (1,50 £+ 0,40 6ana), iHIIi KJI1acu XBOpoO —
6,8 % (1,40 + 0,51 6ama). Ycporo (n = 102) 3a OCHOBHUMHM
KJ1acaMu XBOpoO iHAeKc komopbOimHocTi Yapicona cra-
HoBuB 1,97 + 0,42 Gana. 3a kjnacamu xBopoO cepen 102
Mali€eHTIB KOMOPOIAHICTh 32 HO30JIOTiISIMU PO3IOIiJsiia-

Ta6nuys 1. OCHOBHI NnapameTpu BUGIPKU A1 HerapameTPUYHUX METORIB OLiHKN

Moka3HuK Kinuxicrs cn: CTEpENEHD, MegiaHa, Me KeapTtuni, 25 %; 75 %
TpwBanicTb NikyBaHHsA .
(MKKO-EHb), N 118 11,93 10; 19
Komop6igHicTb, n 118 3,001 2;3
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CsI TAKMM YMHOM: XBOPOOU ccTeMH KpoBooobiry (54,9 %),
XBOpoOu opraHiB TpasieHHs (13,73 %), xBopoOU eHI0-
kpuHHOI cuctemu (10,78 %), XBOpoOU CUCTEMU TUXAHHS
(7,84 %), xBOpOOU KicTKOBO-M’s130BO1 cuctemu (4,9 %),
iHIIi Kiacu xBopoo (7,84 %).

3a HAIIMMM IaHWMMU, iICHYE KOPEJISILIHUM 3B’ SI30K MixX
HasIBHOIO KOMOPOiTHOIO MATOJIOTi€I0 Ta YACTOTOIO TOCTPO-
IO ypaxXeHHsI HUPOK, 30KpeMa, Tpu KOPOHaBipyCHill XBO-
po6i [10].

Plot of Means and Conf. Intervals (95,00%)
TNixKo-AeHb
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PucyHok 1. CepeaHsi TpuBanictb NiKyBaHHs
BiiCbKOBOCTYX6O0BLiB 3a51€XHO Bif CynyTHbOI
narornorii (3a 6anamu CCI)

CepenHst TPMBAIICTh JIIKyBaHHsI XBOPUX Ha MieaoHed-
PUT BiliChKOBOCTY>k0O0BIIiB 3a71€KHO Bifl iHAeKcy YapiacoHa
HaBeJeHa B TabJ1. 3.

BigmoBimHo 10 Tabj1. 3 MOXHa miAATA BUCHOBKY, 110 3a
BiICYTHOCTI Yy BiliChKOBOCJTY>KOOBIIiB CYITyTHBOI ITaTOJIO-
rii cepeaHsl TPUBAJIICTD JIIKyBaHHS cTaHoBuUIa 7,86 £ 0,41
JIKKO-IHSI; 3a HasBHOCTI KOMOpOimHOi maTtosorii 1—2
6amu 3a CCI — 8,64 £ 0,52 nixko-aHs; npu 3—4 Ganax —
16,51 £ 0,74; nipu 5 i Ginble 6amax — 27,15 + 1,35.

Ha puc. 1 mokazaHo, 1110 TPUBAIICTh JIIKyBaHHS 3aJie-
>KUTb Bill iHAEKCY KOMOPOITHOCTi, TOOTO MAaIliEHTU MOTPe-
OyBaJIM TPUBAIILIOTO JIIKyBaHHS B CTalliOHApi 3a HASIBHOCTI
OisbIIIOl KiNbKOCTI cymyTHbOi marosorii. Criocrepiranacs
3aJIeXKHICTh MiX KinbKicTio 6aitiB 3a CCI Ta 3pocTaHHSIM
TPUBAJIOCTI JIIKyBaHHSI.

[nstxom po3paxyHKy kpuTtepito IlipcoHa x? Gysio Bu-
SIBJIEHO CTaTMCTUYHO 3HAYMMUI BIUIMB BiKYy Ha TEpMiHU
repeOyBaHHS TAIliEHTIB y cTamioHapi (x> = 34,93; df = 9;
p < 0,001). Tak, nmaiieHT! y MOJIOAII# rpyTmi moTpedyBa-
JIM MEHIIIOTO TePMiHY JIIKyBaHHS, HiXK Y CTapIIIMX BiKOBUX
rpymnax. 3 BiKOM KiJIBKiCTb CYITyTHiX 3aXBOPIOBaHb 3pOCTAE
i BIATOBIIHO 3pocTae Jixkko-aeHsb [10].

CepenHsl TpUBAJICTh JIIKyBaHHSI BiliCbKOBOCTY>KOOB-
1iB, xBopux Ha I1H, 3a ocHOBHMMU KjacamMu XBOpoO ITO-
KazaHa B Ta01. 4.

[3 Taba. 4 BUIHO, 10 3a KJlacaMU XBOPOO CepemHs
TPUBAJIICTh JIiIKyBaHHSI cTaHOBUIA: Kiac [V (xBopobu eH-
NOKpUHHOI cucreMun) — 18,91 + 2,27 nixko-aHs, Kiac
IX (xBopobu cuctemMu KpoBoobiry) — 18,12 + 1,16, kiac
X (xBopobu cucremu muxaHHst) — 13,66 £ 1,68, kimac XI
(xBopobu opraniB TpaBineHHs) — 12,17 £ 2,10, kmac XII
(XxBopoOHU KicTKOBO-M’s130Boi cuctemu) — 10,00 + 1,41,

Ta6bnuys 2. Po3nogin iHaekcy YapricoHa 3anexHo Bif cynyTHbOI NaToJiorii y BilicbKOBOC/yX60BLiB
3a OCHOBHUMMU Kriacamu xBopob (n = 118)

IHpekc komop6igHocCTi
Knacu xBopo6 Banu
A6c. uncna Ha 100 B/c
Knac IV. XBopo6u eHOOKPUHHOI cuctemm 11 9,32 2,41 + 0,67
Knac IX. XBopo6u cuctemun KpoBoobiry 56 47,46 2,31 £0,65
Knac X. XBopobu cuctemu amMxaHHs 8 6,8 1,16 +£ 0,39
Knac XI. XBopo6u opraHis TpaBneHHs 14 11,86 1,83 + 0,69
Knac Xll. XBopo6tu KiCTKOBO-M’A30BOi CUCTEMU 4.2 1,50 + 0,40
IHLWi knacu xBopo6 8 6,8 1,40 + 0,51
Ycboro 3a knacamm xBopo6 102 86,44 1,97 + 0,42

Ta6nmys 3. CepegHs TpUBanicTb NiKyBaHHS1 XBOPUX Ha Mi€JIOHEYPUT BiicbKOBOCJTYX6OBLIB 3a/1€)XHO
Big iHgekcy YapncoHa, M £ m

Komog6im-|ic'rb, niK;-::HB: ’: i;'ir;K o- KinbkicTb nauieHTiB JlixXKo-pgeHb JlixXKo-pgeHb
anu neHb (Means) (N) (Std. Dey) (Std. Err)
0 7,86 16 1,66 0,41

1-2 8,64 39 3,30 0,52
3-4 16,51 37 4,51 0,74
>5 27,15 26 6,86 1,35

Yci rpynu 15,08 118 8,61 0,79
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Tabnunys 4. CepeaHsi TpUBanicTb JliKyBaHHS BiiCbKOBOCTY)K60BLiB, XBOPUX Ha Mi€JIOHegpUT,
3a OCHOBHUMM Kriacamu XBopo6, M = m

Knacy xeopo6 N CepepnHs 'rpvmanic'(rl\tl.| J;il:‘\‘/)aauﬂa, Ni>KKO-AeHb
Knac IV. XBopo6u eHOOKPUHHOI CUCTEMM 12 18,91 £ 2,27
Knac IX. XBopo6u cuctemu KpoBoobiry 56 18,12 + 1,16
Knac X. XBopobu cuctemm guxaHHs 6 13,66 + 1,68
Knac Xl. Xsopo6u opraHis TpaBfieHHs 12 12,17 £ 2,10
Knac XlI. XBopo6u KiCTKOBO-M’A30B0i CUCTEMU 2 10,00 = 1,00
IHWIi Knacu xBopo6 10 12,80 + 1,73
Ycboro 3a knacamm xBopo6 98 16,51 + 0,82

Scatterplot of Komop6igHicts (6anu) against Jlxko-geHb
Spreadsheet7.sta 13v*118c
Komop6igricTb (6anm) = 0,8993+0,105*x; 0,95 Pred.Int.
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JTXKO-AeHb: KOMOpP6IAHICTb (6anu): r = 0,7344; p = 0,0000

PucyHok 2. 3anexHicTb TPUBanocCTi niKyBaHHs
B cTauioHapi Big KoMop6igHocTi

iHIIi Ki1acu xBopoo — 12,80 * 1,73. Ycboro 3a OCHOBHUMU
KJ1acaMy XBOpoO cepeaHs TPUBAJIiCTh JIiKyBaHHSI CTAHOBU -
Ja 16,51 £ 0,82 nixkKKO-IHS.

3a goromMoroto KoedillieHTa paHroBoi Kopessiiii Criip-
MeHa ta KeHpmania BctaHOBIIGHO (puc. 2), IO MiX TpuBa-
JIICTIO JIIKYyBaHHsSI BiliCHbKOBOCIYXOOBIIiB y CcTallioHapi Ta
koMopbinHicTio 3a CCI (B 6asax) icHye npsiMUii CUJIbHUI
Kopesauiiiauii 38°s130K (r = 0,7344; p < 0,001; n = 118).

Takum yMHOM, IIpUBEPTAE yBary 30iIbIIEHHS TpUBa-
JIOCTi mepeOyBaHHsI B CTallioHApi 32 HAsIBHOCTI MHOXKMHHOIL
CYITyTHbOI MATOJIOTIi, 110 aKTyalli3y€ BTOPMHHY Ipodi-
JIAKTUKY 3aXBOpIOBaHb ceyocTaTeBoi cuctemu [11], HeoO-
XiHICTh KOMITeHcallil HasiBHUX €HAOKPUHHMX 3aXBOPIO-
BaHb, 30KpeMa LIyKpOBOTro JiabeTy, cepleBO-CyIMHHOI Ta
pecnipaTopHOi maToJIOTii. 3a HAIIMMU JaHUMU, BTOPMHHA
npodilakThKa YCKJIaTHEHOTO Tepeliry mieJoHedputy abo
1oro XpoHi3allii € BKpaii BaKJIMBOIO 1Jis1 30epeKeHHsI 00€-
31aTHOCTI BiliCbKOBOCIIY>KOOBIIIB i MOTIIIILIEHHS TOBIOTPH-
BaJIOTO MIPOTHO3Y Y 1€l KaTeropii HaceJIeHHsI.

B yMoBax moBHOMacIITaOHOI BiliHU BiliICBKOBOCIYXK-
OOBIIi IepedyBaloTh Y I'PyMi PU3UKY PO3BUTKY IAaTOJIOTLil
HUPOK, 110 OOYMOBJIEHO MHOXWHHUMU hakTOopamu (He-
CHPUSITIMBI METEOPOJIOTIYHI YMOBHM, HEOOXiAHICTh Tepe-
OyBaHHS Ha TTO3UILISIX TTPOTSITOM POKY, CTPECOBi (pakTopH,

MOPYIICHHSI PeXUMY XapuyBaHHS Ta IIUTTS Yepe3 0COOIH-
BOCTI BelleHHsI 0010, OOMEXKEeHIiCTh SIKiCHOI TTMTHOI BOIU,
MO3MIIMHI TpaBMHU, OOYMOBIIEHI TMCKOM 3acO0iB 3axmc-
Ty Ha MOBEPXHIO TiJia, IepedyBaHHs B OKOMaX, YKPUTTSIX,
TpaBMHM i HEOOXiAHICTb MepeMillleHb Ha BeJUKi AUCTaHIIil,
eBaKyallil y HECIIPUSITIMBUX ITOTOAHUX YMOBaX TOIIO), 110
CMIPUYMHSIE BAHUKHEHHST HOBUX 3aXBOPIOBaHb, 3aTOCTPEH-
HSI XpOHIYHOI TTaToJI0Tii a00 BUHUKHEHHS TpaBM [12].

BUCHOBKMU

1. BcTaHoB/I€HO, 1110 HAMOIIBIT MOIIMPEHUMHU KOMOP-
OiTHMMM 3aXBOPIOBAaHHSIMU Cepell BiliCbKOBOCIY>KOOBIIIB
i3 ITH 6yau xBOpoOM cucteMu KpoBoobiry — 47,46 %,
XBOpOOW opraHiB TpaBieHHs — 11,86 %, xBopobu eHzo-
KpUHHOI cucteMu — 9,32 % Ta XBOpOOM CUCTEMU JIUXaH-
Ha — 6,78 %.

2. JloBemeHo, 110 BiK BIUIMBA€E Ha TEPMiHU ITepeOyBaH-
H$ TallieHTIB y cTauioHapi (x2 = 34,93; df =9; p <0,001).
V cBolO Uepry, 3 BiKOM KiJIbKiCTb CYITyTHIiX 3aXBOPIOBaHb
3pOCTaE i BiAIMOBIIHO 3pOCTAE JiKKO-IEHb.

3. 3a pmomoMorowo KoedillieHTa paHTOBOI KOpEJsiii
CnipMmeHa Ta KeHpaia BCTAaHOBJIEHO 3B’SI30K MiX TpU-
BAJTICTIO JIIKYBaHHS B CTalliOHApi Ta HASIBHICTIO CYITyTHBHOI
MaTOoJIOTii y TAIIiEHTIB, 110 CBIAYMTH MPO 301TbIIIEHHS KiJlb-
KOCTI IHiB TiepeOyBaHHSI B CTallioHApi y MALIIEHTIB i3 MYJIb-
tuMmopoimHicTo (r = 0,7344; p < 0,001; n = 118).

4. BpaxoByroun BUCOKi pu3nKu yckiagHeHb [1H, Bax-
JINBE 3HAYEHHSI Ma€ CBOEYACHE CIIPSIMYBaHHS TALIIEHTIB Ha
CTallioHapHe JiKyBaHHS B IpodiIbHE BiIIiIeHHS.

5. IlpuHuunu JiKyBaHHSI 0a3ylOThCsS Ha 3acaaax J10-
Ka30BOI MEIWILIMHU i nepeadauvaloTh MepcoHihikoBaHMIt
MiIXix 10 OLiHKM PU3KMKIB IS 3ao0iraHHs BAHUKHEHHIO
YCKJIAZIHEHb.

Konduikr inTepeciB. ABropu 3asBISIOTH TIPO BiICYT-
HiCTh KOH(DIIIKTY iHTepeciB Ta BjlacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IIpH MiATOTOBII JaHOI CTATTi.
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The influence of concomitant pathology on the course of pyelonephritis in combatants

Abstract. Background. Pyelonephritis (PN) is an infectious in-
flammatory disease of the renal interstitium caused by nonspecific
bacterial flora. PN leads to the formation of focal nephrosclerosis
and is characterised by a high risk of recurrence, causing chronic
kidney disease (CKD) in some cases. In 2017, 697.5 million cases
of CKD were registered in the world, corresponding to an age-stan-
dardised prevalence of 8,724 per 100,000 population, and CKD
caused 1.2 million deaths. During this period, 7.8 million cases of
CKD were registered in Ukraine (the age-standardised prevalence
was 11,571 per 100,000 population). The purpose was to analyse the
relationship between the presence of comorbid pathology and the
duration of inpatient treatment 1t combatants with PN. Materials
and methods. We analysed PN course in military personnel treated
in the Nephrology Clinic of the National Military Medical Clini-
cal Center “Main Military Clinical Hospital” from 2021 to 2023.
The primary sources of information were the medical records of
military personnel (form 2), the medical card of an inpatient (form
003/0), and the record book of patients in the clinic. We used the
Charlson index to assess comorbidity. Diseases of service members
were diagnosed following ICD-10. We used Excel and Statistica 12
programs for data processing. Results. The average age of partici-
pants was 44.23 + 10.12 years. Comorbid pathology was observed in
102 (86.44 %) of 118 patients. It was found that the most common
comorbidities among those used to calculate the Charlson comor-
bidity index in combatants with PN were diseases of the circulatory
system — 47.46 % (2.31 £ 0.65 points), digestive organs — 11.86 %

(1.83 £+ 0.69 points), endocrine system — 9.32 % (2.41 = 0.67
points), respiratory organs — 6.78 % (1.16 = 0.39 points), mus-
culoskeletal system — 4.2 % (1.50 £ 0.40 points), other classes of
diseases — 6.8 % (1.40 £ 0.51 points). In total, according to the
main classes of diseases, the average Charlson comorbidity index
was 1.97 = 0.42 points (n = 102). The presented results make it pos-
sible to assess the influence of concomitant pathology on the course
and duration of treatment in service members with PN in hospital
conditions by main classes of diseases. Conclusions. We have found
that the most common comorbidities among service members with
PN were diseases of the circulatory system — 47.46 %, digestive
organs — 11.86 %, endocrine system — 9.32 %, and diseases of the
respiratory organs — 6.78 %. It has been proven that age affects the
length of stay in the hospital (}*> = 34.93; df =9; p <0.001). In turn,
with age increase, comorbidities and bed-days increase. Using the
Spearman and Kendall rank correlation coefficient, a relationship
was found between the duration of treatment in a hospital and the
presence of concomitant pathology in patients, which proves an
increase in the number of days of hospital stay in patients with mul-
timorbidity (r = 0.7344; p < 0.001; n = 118). Given the high risks
of complications in PN, timely referral of patients to a specialised
inpatient department is essential. Treatment should be based on the
principles of evidence-based medicine and involve a personalised
approach to risk assessment in order to prevent complications.
Keywords: multimorbidity; comorbidity; comorbidity indices;
duration of treatment; personalised approach
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Ectopic pelvic kidney associated
with uretero-pelvic junction obstruction:
a case report

Abstract. Ectopic kidneys though uncommon can be associated with other anomalies of the genitouri-
nary system such as uretero-pelvic junction obstruction, vesicoureteral reflux and upper urinary fract ab-
normalities. These associations present surgical challenges in an ectopic kidney. We report the surgical
management of a right ectopic kidney associated with uretero-pelvic junction obstruction and severe hy-
dronephrosis. A 27-year-old male presented to Zenith Medical and Kidney Centerin Abuja with complaints
of recurrent, dull right flank pain of 1 year duration. Physical examination revealed a non-tender cystic
mass extending from the right iliac fossa to the right hypochondrium. Abdominopelvic computed fomog-
raphy revealed huge infraperitoneal non-enhancing hypodense ovoid cystic mass difficult to differentiate
from the right ureter with severe intraperitoneal mass effect. Refrograde pyelogram done revealed right
ectopic pelvic kidney with uretero-pelvic junction obstruction. The patient subsequently had right open
Anderson-Hynes pyeloplasty. Intraoperative findings were right ecfopic pelvic kidney with uretero-pelvic
Jjunction obstruction secondary to intrinsic narrowing at the junction and severe hydronephrosis. Posto-
perative recovery was uneventful with complete resolution of the presenting sympfom. Ectopic kidneys
can be associated with uretero-pelvic junction obsfruction which presents diagnostic and surgical treat-
ment challenges. Retrograde pyelography is an important radiological armamentarium for the proper di-
agnosis and subsequent treatment of this condition.

Keywords: ectopic pelvic kidney; hydronephrosis; obstruction

Introduction

While being the most common ectopic renal location,
pelvic kidney is a rare anatomical variation found in ap-
proximately 0.08 % of the general population [1]. Ectopic
kidneys have a reported incidence between 1 in 2,200 and
1 in 3,000 with the pelvic kidney being the most common
location [2]. It can manifest bilaterally in 10—40 % of cases
[3]. The incidence of uretero-pelvic junction obstruction
(UPJO) in pelvic kidneys is relatively high and estimated at
22—37 % [4]. Ectopic pelvic kidney positioning occurs when
the kidney fails to ascend to its upper abdominal location
[5]. Ectopic kidneys were described as early as the 16" cen-
tury by anatomists and may be found in a variety of loca-
tions: pelvic, iliac, abdominal, thoracic, contra-lateral or
crossed [6]. Left-sided ectopia is reported slightly more than
the right [7]. The excretory phase of computed tomography
(CT) urography serves as the corner stone for diagnosing

this anomaly [8]. Open pyeloplasty has been the gold stan-
dard of surgical treatment of UPJO, including pelvic kidney,
and surgical incision depends on the location of the ectopic
kidney [9, 10].

Case presentation

A 27-year-old male who presented to Zenith Medical
and Kidney Center in Abuja, Nigeria with complaints of re-
current, dull right flank pain of 1 year duration. There were
no associated lower urinary tract symptoms or hematuria,
no family history of kidney diseases.

Physical examination revealed a non-tender cystic mass
extending from the right iliac fossa to the right hypochon-
drium.

Abdominopelvic CT scan revealed huge intraperitoneal
non-enhancing hypodense ovoid cystic mass difficult to dif-
ferentiate from the right ureter with severe intraperitoneal
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mass effect. Retrograde pyelogram done revealed right ecto-
pic pelvic kidney with UPJO.

The patient subsequently had right open Anderson-
Hynes pyeloplasty. Intraoperative findings were right ectopic
pelvic kidney with UPJO secondary to intrinsic narrowing
at the junction with severe hydronephrosis. Histopathology
results revealed fibrosis at the ureteropelvic junction. Post-
operative recovery was uneventful with complete resolution
of the presenting symptoms.

Discussion

The age of our index patient was in contrast with reported
similar case by Boughaba who reported it at the age of 8 years
[11]. This is due to late diagnosis which is quite peculiar with
our environment as most patients and their relatives have
poor health seeking behavior coupled with paucity of spe-
cialists and well-equipped hospitals. Our patient had a right-
sided ectopia which was in contrast with available studies in
literature where left-sided ectopia was reported to be com-
moner than the right [7]. This index case was diagnosed fol-
lowing retrograde pyelogram as we could not make diagnosis
after the conventional CT urography which was reported as
the corner stone for the diagnosis of such anomaly [8]. Our
patient had open pyeloplasty which was considered the gold
standard for the surgical treatment of this condition [9, 10].
Endourological treatment has been reported for addressing
shorter obstructions without a crossing polar vessel, particu-
larly when one moiety is affected. It involves making an inci-
sion at the narrowed site using techniques such as laser, cold
knife, or the Acucise balloon performed either through retro-
grade or antegrade percutaneous approaches [12]. This, how-
ever, has a high recurrence rate so pyeloplasty is still the pre-
ferred option and can be performed via open, laparoscopic or
robot-assisted surgery even for ectopic pelvic kidneys [3, 13].

It is not possible to perform ureteric stenting as a treat-
ment method in this case because the renal pelvis was lo-
cated at the iliac fossa. Dynamic renal scintigraphy will tell
about the split renal function of the kidney impaired due to
UPJO. This guides subsequent surgical treatment as a split
renal function of less than 10 % means the obstructed kidney
is poorly functional so the patient will benefit from nephrec-
tomy as the surgical treatment option. However, if the split
renal function is greater than 10 %, the affected kidney is
not poorly functional so the patient will benefit from pyelo-
plasty as the surgical treatment option.

Conclusions

Ectopic kidneys although rare has pelvic location as the
most common one. They are mostly mostly associated with
uretero-pelvic junction obstruction which can present diag-

Information about authors

nostic and surgical treatment challenges. Retrograde pyelo-
gram is an important radiological armamentarium for the
diagnosis of this condition. Pyeloplasty is the gold standard
for the surgical treatment of ectopic pelvic kidneys with ure-
tero-pelvic junction obstruction.
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Ta3oBa eKTonisi HUPKU, NOB’A3AHA 3 O6CTPYKLIEID MUCKOBO-CEYOBIAHOIO CErMeHTq:
onuc BUNaAKy

Pe3tome. Akryanbnicts. ExTonis HUpKH, Xoua it piIKo, MOXe
OyTH MOB’si3aHa 3 iHIIOIO IATOJIOTIEI0 CEYOCTaTeBOI CUCTEMU,
SIK-OT OOCTPYKIIisl MHCKOBO-CEYOBITHOTO CErMEeHTa, MiXypOBO-
cevoBinHMT pedioke i aHoMaii BepxHix ceyoBux wuisxis. Lli
acolianii cTaHOBJISTH XipypriuHi MpoOJIeMU TIpU €KTOITii HUPKU.
Mu noBinoMIISIEMO PO BUMAAO0K XipypriYHOIO JIiKyBaHHS €KTOITi1
MPaBoi HUPKU, TTOB’I3aHOI 3 0OCTPYKIIIEI0 MUCKOBO-CEYOBITHOTO
CcerMeHTa i TSKKUM TipoHedpo3oM. [IBaaisaTuceMUpiyHUI 90-
JIOBiK 3BepHYBCSI 10 MeIMYHOrO Ta HUPKOBOTO LIEHTPY «3€HIT» B
Abynxi (Hirepist) 3i ckapraMy Ha pelLIMAMBYIOUMIA TyMuUid Oib y
nmpaBoMy Ool1li MpoTsiroM ogHoro poky. [lpu dizmyHomy obcTe-
JKEHHI BUSIBIIEHO HEUYTJIMBY KiCTO3HY ITyXJIMHY, 1[I0 MOIIUPIOEThH-
cs1 BiZl MpaBoi KJIyOOBOI SIMKHU A0 MpaBoro miapedep’s. 3a moro-
MOTOI0 KOMIT' I0TepHOI ToMorpadii uepeBHOI MOPOXKHUHM i Taza
NiaTHOCTOBAHO BEeJMYE3HE BHYTPIITHbOOYEPEBUHHE SUIIETIONIOHE
KiCTO3HE YTBOPEHHSI 3 HU3bKOIO IIIIbHICTIO, SIKE BaXKKO AU(epeH-

11iI0BaTH Bifl TPABOTO CEYOBO/Y, 3 BUPAXKEHUM BHYTPIillIHbOOUEPE-
BUHHMM Mac-edekroM. Ha perporpaaHiii miesorpami BUSIBIEHO
Ta30BYIO €KTOIIIO MPaBoi HUPKHU 3 0OCTPYKIIIEID MUCKOBO-CEUO-
BiTHOTO CEerMeHTa. 3TOfIOM TAli€HTY 3pOOWIN BiIKPUTY Ti€NO-
IU1acTUKY AHAepcoHa-XaiiHca crpaBa. IHTpaonepaliiiHuMu 3Ha-
Xinmkamu OyJid Ta30Ba €KTOITisl TPaBOi HUPKU 3 OOCTPYKIIIEI0 MUC-
KOBO-CEUOBIIHOTO CErMEHTA BHACIIIZIOK BHYTPIiLLIHBOTO 3BYKEHHS
y Micli 3’€OHaHHS 1 TSKKMI TimpoHedpos. Ilicasonepaiiiine
BiIHOBJICHHSI MPOMIIUIO 0€3 YCKJIagHEHb i3 TOBHUM 3HUKHEHHSIM
cuMmInToMiB. EkTornist HUpKU Moke OyTH OB’ si3aHa 3 00CTPYKIIi€IO
MUCKOBO-CEUOBIIHOTO CETMEHTA, 1110 CTBOPIOE TPYIHOLLL 115 Jlia-
THOCTUKHM ¥ XipypriuHoro JiKyBaHHs. PerporpamHa mienorpadis
€ BaXJIMBUM PEHTTEHOJOTIYHUM iIHCTPYMEHTOM /IS BYaCHOI Jia-
THOCTHMKH Ta MOAAJIBIIOTO JIIKyBaHHS IIbOTO CTaHY.

KiouoBi c0oBa: Tasosa exTomisi HUpPKHU; TixpoHedpos; 06-
CTPYKIIList
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EdeKTUBHICTb BUKOPUCTAHHS PUTYKCUMAOBY
npu memMm6paHoO3HIn Hedponarii:
KAIHIYHUN BUNOAOK

Pestome. Mem6paHo3Ha Hepponaria — Lie MOMepyAONATIis, Mpu SKivi OCHOBHOK MILLIEHHIO € MOAOLMT TQ
YPQXKEHHST 6A3AABHOI MEMOPAHM KAYOOYKQ. 3aXBOPIOBAHHSI YACTILLE 3YCTRIHQETHCS Y AOPOCAMX, 3AE6IAb-
woro y Bili MoHa 50 pokiB. KAIHIYHM IPOSIBOM € HEQPOTUYH CUHAPOM, QAE YACTO PO3BUBAETLCS 6E3-
CUMIMTOMHQ MPOTEIHYPISI. Y MEXQHI3MI YDQXKEHHST HUPOK MQE 3HAYEHHST BIAKAQAQHHST IMYHHUX KOMIAEKCIB Y
cyéernitenidAbHOMY MPOCTOPI KAMIASIPHOI METAI KAYGOYKA 3 MOAQABLLOK QKTVBALIIEKD CUCTEMU KOMIAEMEH-
Ty. 3Q OCTQHHI ABOALISITb POKIB BIAGYBCST BEAVKIK MPOMNPEC Y IAEHTUGIKQLLT MOTEHLIVIHNX QHTUrEHIB-MILLEHEWN,
OCHOBHMM 3 sIKnX € 6inoK — peuentop ¢ocooninasm-A2 M-tuny (PLA2R) 3 LiMpPKYAKOKOHUM QHTUTIAOM MPOTH
PLAZR, 140 AQ€E 3MOry OLIHIOBATY QKTUBHICTL | MDOMHO3 MEMOPAHO3HOI Hegponarii. Liev LUASX YpQyKeHHS!
BiaroBiaQe npubamnsHo 70-80 % BUaaKiB MEMOPAHO3HOI HEGPOMNATIl, SIKA XOPAKTEPUIYETHCS SIK NEPBUHHA.
KAIOYOBI CAOBQA: MomepyrOHEpPUT, MEMEOAHO3HU, QBTOQHTUTIAQL PUTYKCUMAB, LIMKAOPOCHAMIA; CTe-

POiAM; iHFGITOPM KAABLIMHEBLUHY

Bctyn

Memb6pano3na Hedpomarias (MH) — 1e rmomepyno-
TMaTist, 0 XapaKTepu3YEThCS TIEBHUMU MOPMOIOTIYHIMU
O3HaKaMM, sIKi BKJIIOUAIOTh CyOeIiTemaabHi iMyHHI BigKiia-
JIeHHs B KIyOOUKOBUMX KamiasipHux nemisax. KimiHiuHa Kap-
THHA CKJIANA€Thesl 3 HedporuuHoro cuHapomy (HC) abo
0e3CMMNTOMHOI MpoTeiHypii. BoHa MoXe BUHMKATU B OyIib-
SIKiii BIiKOBIi#1 Tpyrii, yacTiie — y gopocaux Bim 50 pokiB,
pinie — y giteit. B ocraHHi n1Ba necATUIITTSI OyIu BUSIBIIC-
Hi TOTeHIIiliHi 11i1boBi aHTUTeHU. OCHOBHUM aHTUTEHOM €
peuenTtop (ocdomninazu-A2 M-tuny (PLA2R), onucanumii
2009 poky. CupoBaTkoBa no3a aHTu-PLA2R antutina mae
3HAaYHO MOAM(iKOBaHi KpUTepii, IK-OT KJIiHiYHA 1 iMyHO-
JIOTiYHAa aKTUBHICTh a00 pemicis. TakoxX BOHa CIyXUTb SIK
MPOTHOCTUYHMIA MapaMeTp i MOKa3aHHSI 10 iMyHOCYTIPECUB-
Hoi teparii. 3 2014 poKy TakoxK OyJIM BUSIBJICHI iHIIII LIJTHOBI
anturenu (THSD7A, EXT1/2, NELLI, Sema3B, NCAMI,
PCDH?7, HTRAI i NTNG1). Jlesiki 3 1IUX aHTUTE€HiB Mau
CBOI 0COOJIMBOCTI: HaTNpuKIaa, Sema3B nepeBaxkHoO 3ycTpi-
yaetncs y fniteit, THSD7A — npu nesikux HOBOYTBOPEHHSIX,
EXT1/2 — npu cucteMHOMY 4YepBOHOMY BOBYAKY 1 iHIIINAX
CHUCTEeMHUX aBTOIMYHHMX 3aXBOPIOBAHHSIX.

Eniaemionoria

MH € ocHOBHOIO TIPUYMHOIO HE(POTUIYHOTO CUHAPO-
My Yy Aopocaux 6inoi pacu 6e3 miabety (rmpubauszzo 30 %)
[1, 2]. [IpoTe moka3aHHs o0 Oiomcii, reHeTHUKa Ta XapaKTe-
PUMCTUKM CepedoBUIIA MOXYTh BIUIMBATU Ha €ITiAeMioyo-
riro romepyJonariii [3, 4]. Y nauieHTiB ycix BiKOBUX IpyIT
MoxXe po3BuHyTHCh MH, cepeaHiit Bik 50—60 pokiB, 6ib-
11a TOIIMPEHIiCTh — cepell 4ooBikiB (2 : 1) [2]. baussko
20 % malieHTiB Ha MOMEHT BCTAHOBJIEHHS AiarHO3Y J10CH-
rn Biky moHan 60 pokiB. 3aXBOpPIOBaHHS y JIiTell 3yCTpi-
yaeTbes pinko. [leppunHa MH, noB’s3aHa 3 aHTUTLIaMU
no PLA2R, 3a3Buuaii Bpaxkae 4oJioBikiB (75 % BUNAAKiB),
cepenHiit Bik 52 poku. A MH, nop’s3aHa i3 cucTeMHUM
aBTOIMYHHMM 3aXBOPIOBAaHHSIM, YacCTillle 3YCTPiUYa€ThCs y
XiHOK (81 % BumankiB) y Mosogomy Biti. MH, acoriiiioBa-
Ha 3i 3JI0SIKiCHIMI HOBOYTBOPEHHSIMU, BpaXka€ IMalli€HTIB,
CepenHiil BiK SKMX CTAHOBUTH 65 poKiB [5].

Kuiniuni nmposssu MH HeomHopiaHi. ¥ OinbIIocTi BU-
mankiB (70—80 %) xBopobOa pO3BUBAETHCS HETIOMITHO Ta
3 BUCOKOI0 24-roanHHO0 TipoTeinypieto (> 3,5 r/24 ron),
OB’ sI3aHOI0 3 TIepUhEePUIHUM HAOPSIKOM ab0 aHacapKolo,
rimoanpOyMiHeMi€0 Ta TimmepxoyecTepuHeMielo. Pimmie
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crnocrtepiraeTbest mporeinypist (< 3,5 r/24 ron). Ane B Lux
BUMAJKaX MOXHa CHOCTEPiraTu IMiIBUILEHHS MPOTEiHYpil
10 HepOTHUHOTO PiBHA y 60 % BUMAIKIB MPOTSITOM TEp-
LIIOTO POKY CITOCTEPEXKEHHS [6].

YacroTa KJ1iHiYHMX TTPOsIBiB pu BUHMKHEeHHI MH Ha-
BeneHa y Tao. 1.

IH1I1i 03HAKM: MIKPOCKOITIYHA TeMaTypisl, apTepiajJbHa
rirepTeH3is Ta 3MiHM QYHKIIiT HIPOK BUKJIMKAIOTh ITiI03PY
moao BropuHHoi MH abo neskux yckiaagHeHb. KiiHiuHa
eBoJitollist BunankiB MH € HeogHOPinHOO: CIOHTaHHA T10-
BHa pemicist (20—30 % 3a 5 pokiB), yacTKoBa pemicist (20—
25 % 3a 5 poKiB), ITOCTYIOBA €BOIOLS 10 TePMiHATbHOT
cTanii XpoHiuHOI XBopoobu HUPOK (40—50 % 3a 10 pokis)
a0o MIBUJIKO TTpOTpecyrovya rocTpa HUpKOBa HEJOCTaTHICTh
[7]. dnist BUBHAYEHHS TTOBHOI peMicii HeoOXinHe criocTepe-
JKeHHsI MpoTSAroM 5 pokiB. Peunnneu MH 3a3Buuaii BUHU-
KaloTh y BUITAIKaX YACTKOBOI peMicil Ta Ipu IIpUIIMHEeHHI
iMyHocympecuBHOI Teparnii. Makropu, sIKi BILIMBAIOTh Ha
MPOTHO3 3aXBOPIOBAaHHS: BiK Bim 50 pokiB, iHTEHCHUBHICTh
i PO3BUTOK MpPOTEiHYpil, BUCOKUI piBeHb KpeaTUHiHY B
CUPOBATIIi KPOBi, HASIBHICTh TJIOMEPYJISIPHOTO CKJIEPO3y i
iHTepcTUlliaibHOTO (hiOpo3y, aTpodist KaHABLIIB.

3rinHo 3 pekomenmauisimu KDIGO 2021 (Kidney
Disease: Improving Global Outcomes) [9], y nauieHTiB i3
He(POTUIHUM CUHIAPOMOM i ctabinbHoto LITK® cupoar-
KoBa j1o3a aHTuTi npotu PLA2R, Bu3HaueHa 3a moromMo-
roio ELISA ta HempsiMoro iMyHO(IyopeCLIeHTHOTO aHa-
JIi3y, MOXe OyTH JOCTaTHBOIO IJISI BCTAHOBJICHHS IiarHO3Y.
Axuo tect Ha aHTuTia 10 PLA2R HeratnBHuUit abo sK1110
1151 OLliHKa HEMOXJIMBA, TO/i CJIil BAKOHATHU OiOIICil0 HUP-
Ku [8].

V nesikux BuUMNaakKax, HaBiTh 3a HASIBHOCTI aHTUTII 10
PLA2R, noka3aHa 6ioricisi HUPKM, OCKiJIbKM BOHA HaJa€
JIOAATKOBY Ta MTOTEHIIIIHO BaXJIMBY iH(MOpMaIIiio I Jia-
THOCTUKH i TPOTHOCTUYHOI OIiHKHU. A caMe TTpY aTUTIOBOMY
KJTiIHITHOMY T1epe0iry, 0COOIUBO SKIIO € MIBUIKE 3HIKEH-
HS KJIyOOYKOBOI (pinbrpariii; mpu 1ab0paTOpHUX 3MiHAaX,
1o He xapakTepHi miss MH, ane mos’s3ani 3 PLA2R, 30-
Kpema 1I¢ aBTOIMYHHi MapKepu, SIK-OT MO3UTUBHI aHTHU-
HyKJIeapHi aHTUTLJIA; IPY He3adOBIbHIl BilMOBiAiI HA iMy-
HOCYIPECUBHY Teparilo 3 MPOrpecyloyuM MOTipHIeHHIM
KJ1yO0uKOBOi (hiibTpallii; mpu 30epexkeHHi HePOTUYHOTO
CUHJIpOMY Micist 3HMKHeHHsT aHTu-PLA2R.

laeHTUdiKaLis LiAbOBUX AHTUTEHIB
Y AIOAUHU

2009 poxy Oinok — peuentop docdoninazu-A2
M-tuny (PLA2R) OyB ineHTH(diKOBaHUI SIK ITLOBUIA aH-
trreH [12], PLA2R € TpaHcMeMOpaHHUM TJIiKOIIPOTETHOM,
SIKAI TITUPOKO €KCIIPECYEThCS Y TIOMOLNTAX JTFOAUHN — SIK

y BiIpOCTKax MOAOLUTIB, TaK i Ha amiKaJbHiii TTOBEPXHi 3
MajioBinomoro dyHkuieo. [TyckoBuii MexaHi3M Il BUPO-
O0eHHsa aHTU-PLA2R aHTUTIN 3aMIIaeThCcss HEBIZOMUM.
AHTH-PLA2R anTuTiNna Oynn BUSIBJIEHI B CUPOBATII KPOBI
70—80 % mamienTiB i3 mepBuHHO0O MH. Crin 3a3HaunTH,
o anturina 1o PLA2R acouitotoTrecs 3 nepsuHHo0 MH,
ajie MOXYTh BU3HAYATHUCS i TIpyu BTOpUHHUX popmax MH
[13]. Yuacts antu-PLA2R antutina B matorenesi MH
OyJa MiATBepIKeHa B eKCIEPUMEHTAIBHOMY HOCTiIKeHH1
3i IITaMOM CBUHeH, sKi ekcrnpecyioTb PLA2R B HupKax.
V 1ux TBapuH pO3BMHYJIACS MPOTEIHYpisl MiC/s1 BBEACHHS
1a3My abo OYMILIEHMX aHTUTLN Bin nauieHTiB i3 PLA2R-
acouiioBanoro MH.

Yepes m’siTb pokiB OyB ineHTU(IKOBAHUI IHIIWI 11i-
JIbOBUI aHTUTEH TIOAOLMTIB — TPOMOOCIIOHIWH TUMy 1,
mo Mictuth fomeH 7A (THSD7A) [14]. Leit anturex 4ac-
To 3ycTpivaerbes B 1—3 % BumnankiB PLA2R-HeratuBHO1
MH. Bunanku MH, noB’g3ani 3 antutisiamu 1o THSD7A,
CTOCYBAJIMCS AeSIKMX HOBOYTBOpeHb. KpiM Toro, ycmiliHe
MPOTUITYXJIMHHE JIiIKyBaHHSI BUKJIMKAJIO pemiciio Hehpo-
TUYHOTO CUHAPOMY, i LIei OiOK yXe inmeHTU(diKOBaHO B
NEeSIKUX TUITaX HEOTJTACTUYHMX KJIITUH [15].

Antn-EXT1/2 aHTUTiNA IPUCYTHI B CyOeTiTeliaTbHUX
BimkameHHsX i moB’s13aHi 3 CYB (6:113bk0 30 %) Ta iHIIM-
MM aBTOIMYHHMMU 3aXBOpIOBaHHSIMU. biansbko 80 % maiti-
€HTiB 3 anTuTiiamu 10 EXT1/2 y 6iontatax Oyau xXiHKaMu
(cepenHiit Bik: 35 pokiB); 6au3bko 70 % nauieHTIB Maau
CHPOBATKOBi 3MiHM aBTOIMYHHMX 3aXBOPIOBaHb. Y Oib-
IIOCTi IIMX MALiEHTIB TaKOX IpoBeneHa OioICisi HUPKU 3
o3HakaMu BropuHHoI MH, sk-ot Bigknagenns Clq [16].

Binox NELL-1 (HeiipanbHuii enigepManbHUii akTop
pocty 1) 6yB onucanuii 2020 poky i ineHTUdiKOBaHMI
npu6am3Ho y 20 % PLA2R-HeraTUBHMX TAlli€HTIB, a aH-
tutijio mpotu NELL-1 6yno ineHTHdhiKoBaHO B CUPOBATIL
kpoBi nauieHTiB [17]. Lli maiieHT! TaKOX MPOAEMOHCTPY-
BaIi OUTBIIINMIA 3B’SI30K i3 TTIOSIBOIO HOBOYTBOPEHD [17, 18].

Cemadopun 3B (Sema 3B), onucanuii 2020 poky [19],
repeBaxkaB y MeiaTpMYHUX MAlli€EHTIB, X0uya MOro Takox
BUSIBJISLIM Y HopociuX. AHTUTIIA 10 Sema3B Oynu Buss-
JIEHi B CUpOBATLi KPOBi MAalli€EHTIB, BOHU IMOB’A3aHi 3 KJIi-
HIYHUMM Ta TiCTOMNATOJOTIYHUMHU OCOOJMBOCTSIMU, IO
cBigyaTh Mpo BTopuHHUU MH i BigcyTHIiCTh BinkiianeHHS
IgG4. Ha choronHi 11eii 1iIbOBUIT aHTUTEH € TIIOHEPOM Ce-
pen BUMaAKiB IuTA4oi imionatnanoi MH.

MiaXxia i AiKkyBOHHS
JlixyBanHs xBopux Ha MH mae OyTu iHnuBigyaabHUM.
JlikyBaHHS 3 HiATPUMYIOUMMU 3aX0daMU Ma€ OyTH BCTa-
HOBJICHO JJIs BCiX MallieHTiB 3 giarHo3oM MH, 3 Harojocom
Ha Take: KOHTPOJb apTepialbHOTO THUCKY; aJeKBAaTHICTh

Ta6bnuys 1. Yactota KkniHiyunx nposieis npn MIH

MpoTeinypisa > 3,5 /o — 75 %

lematypis < 25 %

Mem6paHo3Ha
HedponarTis

ApTepianbHa rinepteHsisa < 20 %

3HmxeHHs LUK®D < 10 %

Tpomb6oemboniyHi nofji — 8 %
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IIETU 3i 3HWKEHUM CIIOXKMBAHHSIM HATpilo; 3MEHIIEeHHS
NpoTeiHypil NUISIXOM OJOKYBaHHSI PeHiH-aHTiOTE€H3MHOBOI
CUCTEMM; KOHTPOJIb AUCIIiAeMil Ta OLliHKa PU3UKY TPOM-
00eMOOTIUHMX TIOMii i3 MPUAHSTTSIM pillleHHs Mpo TTpodi-
JIAKTUYHY aHTUKOATYJISTHTHY Tepariito Ipu He()pOTUIHOMY
CUH/IPOMI 3 TSKKOIO TinmoajibOyMiHEMi€, 0COOIMBO y Ta-
LIIEHTIB i3 cCMPOBATKOBUM aTbOyMiHoM < 2,5 r/m [9].

JlikyBaHHS MPU3HAYAETHCS 3 OTJISIAY HA PU3MK MPOrpe-
cyBaHHs MH. Buninsiors HU3bKUA, TOMipHUI, BUCOKUI i
JyXK€ BUCOKUIA pU3KK.

s ctpatudikaliii pu3MKy IMporpecyBaHHs, Ha J0JaTOK
no npoteinypii Ta pLLIK®D, BUMiptoBaHHSI CUPOBATKOBUX
aHtuTin npotu PLA2R Oyso BKIIOUYEHO Yy KJIiHIUHY Mpak-
TUKYy [1, 2, 9]. 3a HaIBHOCTiI BOHU HAAAalOTh MTPOTHOCTUYHY
iH(bopMallito Ta KOPETIOE 3 aKTUBHICTIO 3aXBOPIOBaHHSI.

V 6im3bko 30 % nauienTis 3 MH mMoxe cioctepiraTucst
CIIOHTAaHHA PeMiCis IIPOTeiHypii 3 XOPOIIMM JOBIOCTPOKO-
BUM TIPOTHO30M [IJIsSi HUPOK (HU3bKUI pU3UK TIPOTpECy-
BaHHSI 0 TEPMiHAJIbHOI CTaii XpOHIYHOI XBOPOOU HUPOK).
V 1uux Bumankax iMyHoOCyIpecis He TOTpiOHa, i JiKyBaH-
HsIM BUOOpY € MiATpHUMYyloUa Tepartisi.

IMyHOCYIIpEeCHMBHY Tepariito MOXHa BilIKJacTh Ha 3—6
MICSLIiB y BUITaJKaX 3 HU3bKUM a00 MOMipHUM PU3UKOM,
OCKIJIbKM iCHY€ MMOBIPHICTb CTIOHTAHHOT PEMICii.

IMyHOCyTIpecuBHY Teparito ClliJ po3MOYMHATU y Ta-
KUX BUMAAKax: 3HWXEHHSI KIyOOuKoBOi iabTpaliii
(eGFR < 60 mii/xB/1,73 M?), moB’sizane 3 MH (6e3 iH1Ioro
BinnoBigHoro oorpyHtryBaHHs 3MiHu LHIK®); Baxkkuii He-
GpoTUUHUIT CUHIPOM (TOCTPE ypaxkeHHsI HUPOK, TPOMOO-
TUYHA MOfis abo iH(eKIlis1), a TAKOX y MAalliEHTIB, SIKi He
BiIIIOBiZAIOTh 3aJ0BLTFHO HA KOHCEPBATUBHE JIiKyBaHHSI.

Bubip iMmyHOCyIIpecuBHOI cXeMM 3ajieskaTUMe Bifl CTpa-
Tu(iKallil pu3uKy Ta XapaKTepUCTHUK Malli€HTa.

BaxunBo minkpecauTu, 110 MOHOTeparlisi cTepoizaMu
HeedeKTUBHA i He moka3aHa nmpu MH.

Unknogpocpamia

CxeMa mepopaibHOro Ipuitomy LUKIodochaminy,
acolliiloBaHOTO 3i cTepoigaMu, sika Ha3UBAEThCS «MOIU(i-
KoBaHa cxema [loHTiuemTi», BUKOPUCTOBYETHCS SIK Tepa-
Mist, sIKift HagaloTh TepeBary y Malli€HTIB i3 TyKe BUCOKUM
PUBUKOM, TOOTO KOJIM CITIOCTEPITaETHCS IIBUIAKE 3HUKEHHS
(GYHKIIIT HIPOK i TSKKUI He(POTUYHUM CUHIPOM.

OCHOBHUMHU TIOOIYHUMM e(eKTaMM, TOB’SI3aHUMU 3
mukiaodocdaminom, €: Oe3IUTigas, ITiIBUILNEHA CIIPUIi-
HATIMBICTb 10 iH(EKIIi#, MiABUIIIEHUI pPU3UK 3TO0SIKICHUX
HOBOYTBOPEHb (OCOOJIMBO MPU KyMYJIITUBHOMY PiBHi I1O-
Han 36 rpaMiB), paK Ce4OBOrO MiXypa Ta Mie€JIoauCIIIa3is.
BaxximBO peryssipHO OLIHIOBAaTH 3araJibHUI aHajli3 KpoBi
yepe3 pU3MK PO3BUTKY aHEMii, JIEMKOIIeHii Ta TpoMOOII-
torieHii. Ciig poO3MISTHYTM MOXJIMBICTh BUKOPUCTAHHSI
TPUMETONPUMY-CYJIb(haMeTOKCca30y it TpodilaKTUKU
Prneumocystis carinii iix yac imyHocympecii nukinodocda-
mimowm [21, 22].

Jlixu Ta mo3yBaHHs (MoaudikoBaHa cxema [ToHTiuesti):

— wicsui 1, 31 5: metunnpeaHizonoH 1 r (B/B) mpo-
TSroM 3 IHiB, TOTiM mpeaHizonoH 0,5 Mr/kr/neHb (repo-
pajibHO) TIPOTSITOM 27 IHIB;

— micaui 2, 41 6: uukiaodochamin 2,0—2,5 Mr/Kr/neHb.

IHriGiTopn KQAbLIMHEBPUHY

HaniitHuit BapiaHT JIiKyBaHHS y BUIIaAKaX MIOMipHOTO
a00 BHMCOKOTO PU3MKY Ta IS MAlli€HTIB 3 CyMyTHIM IIy-
KpoBUM niabeToM. TakoX € Tepariero BUOOpY ISl Malli-
€HTIB PENpOAYKTUBHOTO BiKy. HM3bKi 103U NpenHi3oHy
CJIil TIOENHYBATHU 3 iHTiOiITOpOM KanblimHeBpuHY. Cepen
MOOIYHUX SIBUII BUIOUISETHCI HEPPOTOKCUYHICTH IIM-
KJIOCIIOPMHY i Takpousimycy. KpiM Toro, mmKiIocmopuH
MOX€ BUKJIMKATHU TilmepTpuxo3 i rimeprpodito siceH; Ta-
KPOJIiMyC MOXe CIPUUYUHITU CYAOMM CEepel iHIIUX MOo-
OiYHUX SBULLI.

[Mpenapatu Ta 103yBaHHS:

— uukiaocnopuH: 3,5—5,0 Mr/kr/no0y y aBa npuiiomu;
pPEKOMeHI0BaHUIi piBEHb Y CUPOBATILi KPOBi (1000Ba /103a)
120—200 mkr/mn; TpuBaiticts 12—18 micsiiis, abo

— Ttakpouimyc: 0,05—0,075 mr/kr/mnody B ABa Inpuiio-
MM; OakaHUii PiBEHb y CUPOBATIi: 3—5 MKT/J; TPUBATICTh:
12—18 micsuis.

Purykcuma6

PutykcumMa® — 116 MOHOKJIOHAJIbHE aHTUTLIO MPOTHU
CD20, axke Hapa3si BBaxKa€ThCs Tepari€lo BUOopy npu ped-
paKTEepHUX 3aXBOPIOBAHHSX, HA IONATOK IO BapiaHTa Mo-
YaTKOBOI Teparlii y BUIIaJKax CepelHboro abo BUCOKOIO
pu3uKy. Y nociimkeHHi Membranous Nephropathy Trial
of Rituximab (MENTOR) nopiBHIOBaJIM 3aCTOCYBaHHS
LUKJIOCTIOPUHY B 103i 3,5—5 MT/KI/IeHb TPOTSITOM 6 Mi-
CsILiB 3 pUTYKCUMaboM (1 r/mo3y 3 101aTKOBOIO 103010 1 T
yepe3 2 TUXKHi). Y 1IbOMY IOCHiIKEHHI HE BUSIBJIEHO Tip-
1101 €(PEKTUBHOCTI pUTYKCHMMAOY MTOPIBHSHO 3 IIMKJIOCIIO-
pyHOM (Big3Havajacs BUIA YaCTOTa CTiliKOI peMicii uepe3
12 i 24 micami) [23]. Caig Bin3HaumTH, 110 y AiTell TaKOX
BiIMiYa€eThCS MEPCIIEKTUBHICTD 3aCTOCYBAHHS pUTYKCHMa-
oy [24].

Jlo3yBaHHS:

— 375 Mr/M?/TUXKIEHD BHYTPIIIHBOBEHHO MPOTATOM 4
TUXHIB abo

— 1 r BHYTPILLIHLOBEHHO, 3 JOJATKOBOIO 103010 1 T ye-
pe3 2 TKHI.

Meta: Ha npuKIagi BJIACHOTO KJIIHIYHOTO BUIMAIKY
OLIIHUTHU e(heKTUBHICTh BUKOPUCTAHHS pUTYKCUMaOy y ma-
LieHTa 3 MeMOpaHO3HOIO He(poTaTi€lo.

LocaiddcenHs UKOHAHO 3 QOMPUMAHHAM NPUHYUNIG 0i0-
emuku 6ionogiono do leavcincokoi dekaapauii Bceceimmuboi
MeOuuHoi acoyiauii, OCHOBHUX NOA0MNCEHb KOHEeHuii Padu
€sponu npo npasa A0unU ma OGiomeOUYUHY, emu4H020 Ko-
dexcy euenoeo Ykpainu i Hakazy Minicmepcmea 0xopoHu
3dopoe’s (MO3) Ykpainu Ne 690 6id 23.09.2009 (3i 3mina-
mu, eHecenumu 32i0no 3 Haxazom MO3 Ykpainu Ne 523 6io
12.07.2012). Ha npogederus 6cix KAiHiK0O-1a00pamopHo-iH-
CMPYMEHMAAbHUX 00CAIOXHCEHb OMPUMAHO iHGOPMOBAHY 320-
dy nayienma.

KAiHiYHMIM BUNOAOK

MMamienT JI., 46 p. diarno3: XXH 1-i craxii (IIK® 3a
CKD-EPI 2021 — 99 mn/xB/m?). TlepBuHHMIT MeOpaHO3-
HUil TmomepyaoHedput (6iomcig 18.05.2023), nHeppoTry-
HUI cuHIpoM. AptepianbHa rineprensis Il ct., 2-ro cr.,
pu3uK 4.
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AHaMHe3 3axXBOPIOBaHHA. XBopie 3 jita 2022 poky,
KOJIM 3’SIBUJIMCSI CJIAOKICTh i HaOPSIKM HMXKHIX KiHIIIBOK,
MO MEIUYHY JOTIOMOTY He 3BepTaBcs. Y XKoBTHi 2022 poky
nepexsBopiB Ha COVID-19, micist yoro 30i1b1IUBCST HAOPS -
KOBMIT CUHIIpOM (aHacapka), ajie 10 MeI3aKiaiB He 3Bep-
TaBCsl, JIIKyBaHHSI HE OTpUMYBaB. Briepiiie BinBinas Hedpo-
Jsiora HaBecHi 2023 poKy.

O0cTexeHHs. 3arajpHOKIIHIYHMI aHai3 cedi (BAC)
(27.04.2023): mposopa, xoBta, [1B — 1025, peakuis —
Kucnia, 6inok — 5,33 /1, mykop — 0,7 MMOJIb/JI, alIeTOH —
He BUSBJIEHO, JIEUKOUUTU — 1—2 B 11/3, EPUTPOLIUTU —
4—6 B 11/3, HWITIHAPY — TiaJliHOBi Ta 3¢PHUCTI.

JloboBa mporeinypis (27.04.2023): KigbKicTh —
1800 mu1, 6iok — 9,1 r/no0y.

3arasibHOKJIiHiUHUI aHati3 KpoBi (3AK) (27.04.2023):
ep. — 5,3 T/n, remorno6in — 145 r/n, neiik. — 5,1 [/,
Tpom6. — 273 I'/n, IIIOE — 12 mMM/Ton, KpeaTWHiH —
74 MKMOJTB/I1.

bioximiuynuii anamiz kposi (27.04.2023): 3araabHuUit
6inok — 39,7 r/n, anboymin — 19,5 r/n, xonecrepuH —
6,9 mmonb/m, JITIBIL — 1,08 mmonb/n, JITTHII —
4,63 mMmonb/n, Tpuriinepuad — 2,27 MMOJb/J, cedo-
BuHa — 7,49 MMonb/n, KpeaTuHiH — 74,8 MKMOJIb/II,
ceyoBa KuciaoTa — 335 MKMOJIb/J, 3arajibHUil OilipyoiH —
2,8 mxmoub/n, AnAT — 19 On/n, AcAT — 25 On/n, nyxkHa
docdaraza — 43 On/n, rimokoza — 4,7 MMOJIb/J.

Byno pekomeHa0BaHO TTPOBENEHHS OiOTICii HUPKU.

Ooctexennii Ha rermatutu, BIJI, CUB. Antutina mo
CUB, BIJI, renatury B i C HeraTuBHi.

V31 Hupok (05.05.23): mpaBa HMpKa poO3TalllOBa-
Ha TUIOBO, 3BMYaiiHOI ¢opMHU, 30iJIblIEHA, PO3MipHU
137 x 76 MM, KOHTYp piBHUI, MeXi UiTKi, 30MpaibHa CHC-
TeMa He PO3IIUpPeHa, TOJATKOBUX BKIIOUYEHb HE MiCTUTb.
IMapenxima ToBIIMHOW 23 MM. [lipaMinku 3HMXEHOT eX0-
reHHocTi. JliBa HMpKa po3sTralioBaHa TUIIOBO, 3BMYAHOL
dopmu, 36ibieHa, po3mipu 133 X 60 MM, KOHTYp pPiBHUIA,
MEXi UiTKi, 30MpajibHa cUCTeMa He pO3IIMpeHa, 10AaTKO-
BUX BKJIIOYEHBb He MicTuTh. [lapeHxiMa TOBIIMHOIO 21 MM.
Ilipaminku 3HMKEHO1 €XOT€HHOCTI.

TTposeneno Giorcito Hupku (19.05.2023). YV Giormcii no
15 xay6oukiB. Kiyboukyn HOpMaIbHUX PO3MipiB, CIIOCTe-
pira€Tbcsl PO3LUIMPEHHS MEe3aHTiaIbHOTO MaTPUKCY 3 IPO-
nidepalli€lo KIITUH ME3aHTilo, MOTOBIIEHHS KaIlisSpHUX
MeTeIb KJIYOOUKiB i3 MOJBOEHHSIM KOHTYpa IIOMEPY/ISIPHOT
06azajibHOI MeMOpaHU.

Y mpocBiTax KamnisIpHUX TETeNlb AesIKMX KIIyOOUKiB
CITIOCTEPIraeThCsl CKYIMUEHHS epUTPOLMTIB. YacTrHa Kiy-
00uKiB MicTUTH (hiOPOKIITUHHI TIiBMicsli 1o 1/3 giameTrpa
kancynu boymena. KaHanblli yacTKoBO y ctaHi arpodii,
TIPOCBIT AeIKUX 3aIIOBHEHUI pSICHUMU OiJTKOBUMM MacaMU
3 IUISTHKaMU JIeCKBamMallii eriTeltito.

InTepcruiiiii 3 o3HakKaMu MoMipHoro ¢idpo3sy, HasBHA
nomipHa JimdoricrionurapHa iHdinerpanist. CynuHu ce-
PEIHLOTO Ta KPYMHOro Kajliopy 3 IMOMipHUM ITOTOBIIEH-
HSIM CTiHKM 3a paxyHOK Iposmidepatiii Memii (puc. 1—3).

Congo Red (aminoin) — HeratuBHe 3ab6apBieHHs (0).

Amyloid A — HeratuBHe 3a06apBieHHs (0).

IgG — cmabxe 3ab6apBieHHS y KAIUIIPHUX T TIISIX KITy-
00uKiB (+) Ta eniTenii KaHaIbLIB (+).

IgA — neratuBHe 3a0apBiaeHHs (0).

IgM — cnabke 3a0apBiaeHHS y KaIlIIPHUX METIISIX KITy-
6oukiB (+) Ta emiTeii KaHAIBLIB (+).

C3 — cnabke 3abapBJieHHS B KAMUISIPHUX TETIISIX KITy-
Oouka, Me3aHTilo i emiTesii KaHabIiB (+).

Clq — HeratusHe 3a6apsiieHHs (0).

PLA2R — nomipHe 10 BUpaxKeHOTo 3a0apBJIeHHSI B Ka-
MUISIPHUX METIIX KJIyOouKa i erniTesil YaCTUHU KaHaJIbIIiB
(++—+++) (puc. 4).

Jlerki nmanuroru Kappa — HerarusHe 3a6apsieHHs (0).

Jlerki nanimorn Lambda — HeratuBHe 3a0apBieHHs (0).

3 omrgay Ha aHaMHe3, JaHi MOP(OJOriYHOro, TicTo-
XiMiYHOTO I iMyHOTiCTOXiMiYHOTO HOCIiIXeHb, KapTUHAa
BiMOBiTa€e MEPBUHHOMY MeMOPaHO3HOMY TIJIOMEpPYJo-
HedpuTy.

st KOHTpoJIto mepebiry 3aXxBOproBaHHS i e(peKTUB-
HOCTI JIiKyBaHHsI OyJI0 MpU3HAYeHO BU3HAYEHHSI PiBHS aH-
tutia (AT) no petentopa docdoninasu A2 (PLA2R).

PucyHok 1. lemaTokcuiH-eo3uH

PucyHok 2. MaccoH Tpuxpom

70 HUpKW, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 13, N2 3, 2024



KAiHiyHe cnocTtepexeHHs / Clinical Observation

Tabnuys 2. luHamika 6ioxiMiYyHUX NoOKa3HUKIB

18.10.22 27.04.23 16.11.23 11.01.24 13.03.24 24.05.24 07.08.24

3aranbHun

6inok 50,0 39,7 42 4 415 51,0 50,0 57,0
Anb6yMmiH 29,1 19,5 229 227 24,2 25,0 34,8
Ce4oBUHa 9,37 7,49 8,2 7,0 7,3 6,4 8,0
KpeaTtuHiH 71,1 74,8 78 77,3 85,3 80,6 71,5
CeuvoBa

KncnoTa 384 335 301 283 305 250 275
XonectepuH 8,9 6,9 6,28 5,99 4.8 3,52 4,53
Tpurniuepnamn 3,2 2,27 2,55 2,6 2,3 1,74 1,3

29.05.2023: AT po peuentopa dochoninazu A2
(PLA2R) — 482 RE/mn (< 14 RE/Mn1 — HeraTuBHe 3Ha-
yeHHs, 14—20 RE/Mn — mexoBe 3HaueHHs, > 20 RE/mim —
TTO3UTUBHE 3HAUYCHHS).

IIpu3nayeHe JiKyBaHHS:

1. Putykcumab 1 T B/B KparieJabHo, MOBTOpHA iHMY3ist
yepes 14 aHiB.

2. OnmecaptaH 10 Mr 2 pa3u Ha IeHb, ITiJ1 KOHTPOJIEM ap-
TePiaIbHOTO TUCKY.

3. danarmico3un 10 Mr 3paHKy | pa3 Ha JieHb.

4. PosyBacratuH 20 Mr/no0y, 1 pa3 Ha ieHb BBeUepi TTic-
JIST KA.

5. Topacemin 20 Mr 3paHKYy.

KonTpons AT mo penenropa dpocdominasu A2 1 pa3 Ha
3 Micsii.

Ha ¢oHi nikyBaHHSI 3MEHIIMINCS HaOPsSKU, CTa0iIi3y-
BaBCs apTepiaIbHUI TUCK, 3HIKYEThCSI TUTP AT 10 periern-
Topa docdoiinazu A2.

vl Niptn :
BTN, ' 98
. TR ~ A
3l O
g X ok 5%

¥ \ 3 é/' vt
b (YN,
PucyHok 3. CpiéneHHs 3a [JxoHcom

AptepianbHuii TucK y Mexax 120/70—110/70 MM pT.CT.

16.09.2023: AT nmo peuenTtopa dochorminmazu A2
(PLA2R) — 153 RE/m11.

THSD7A-Ak (Thrombospondin-Ak) — < 1 : 10 (Hop-
ma < 1:10).

08.12.2023 Oysa mpoBeneHa MOBTOpHA iH(Y3isT pUTYK-
cuMaby B1o3i 1 .

17.03.2024: AT no peuentopa dochoninazn A2
(PLA2R) — 134 RE/m1.

25.06.2024 Gyna mpoBeneHa iHGY3ist pUTyKCMMaby B
nosi I

07.08.24: ampbymin ceui — 2154 wmr/n, KpeaTWHiH
cedi — 10928 MKMOJb/7, albOyMiH-KpeaTMHIHOBE CIIiB-
BimHOIIeHHS —197,2.

ITponoBXy€eTbCs MoOAabIIe JiKyBaHHS Ta CIIOCTepe-
JKEHHSI 3a MalliEHTOM.

Y Tab7. 2 HaBeeHa AMHAMiKa O10XiMiYHMX MOKA3HUKIB
KPpOBI MalieHTa.

BUCHOBKMU

1. BinMivaeTbcs MO3UTMBHA AMHAMiKa KJiHiKO-J1a00-
paTOpHUX IMOKa3HMKiB Ha (DOHI MPOBENEeHHS Teparlii pu-
TyKCUMaOOM.

2. JJ1st KOHTpOJTIO TIepediry 3aXBOproBaHHS i e(DeKTUB-
HOCTI JIiIKyBaHHSI 0akaHO TPOBOAUTU BU3HAYEHHST TUTPY
AT no peuenropa ¢ocdominasu A2 (PLA2R).

PucyHok 4. ImyHorictoximisi: PLA2R — nomipHe
/10 BUPaXKeHOoro 3abapBJieHHS B KaninsipHUX netsisx
KJ/1ly604Ka Ta enitenii HacTUHU KaHanbuiB (++—+++)
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3. BaxJMBO NPOBOIUTH JOCIIIKEHHS /I BUKJTIOUCH-
HSI BTOpMHHOI (hopMU MeMOpaHO3HOI HedponaTii, OCKiJIb-
KU 1I€ Ma€ 3HAYEeHHS [IJ1s1 BUOOPY CXEM JIiIKYBaHHS.

KonduaikT iHnTepeciB. ABTOpHU 3asiBJISIIOTH TIPO BifCYT-
HIiCTb KOH(UIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

Indopmanis npo dinancyBanus. OiHaHcyBaHHS He 3a-
SIBJIEHO.

IMonska: x.men.H. M.JI. IBaHOBiif 3a MOpdoTOTiUYHMIT
aHaJIi3 KJIiHiYHOrO BUITAIKY.
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Effectiveness of using rituximab in membranous nephropathy: a clinical case

Abstract. Membranous nephropathy is a glomerulopathy in which
the primary target is the podocyte and damage to the glomerular
basement membrane. The disease occurs more often in adults,
mostly in people over 50 years old. The clinical manifestation is ne-
phrotic syndrome, but in most cases, asymptomatic proteinuria may
develop. In the mechanism of kidney damage, the deposition of im-
mune complexes in the subepithelial space of the capillary loop of
the glomerulus with subsequent activation of the complement sys-
tem is important. Over the past twenty years, great progress has been

made in the identification of potential target antigens, the main of
which is the M-type phospholipase A2 receptor (PLA2R) protein
with circulating anti-PLA2R antibody, which allows for assessment
of the activity and prognosis of membranous nephropathy. This path
of damage corresponds to approximately 70—80 % of cases of mem-
branous nephropathy, which is characterized as primary.
Keywords: glomerulonephritis; membranous nephropathy; au-
toantibodies; rituximab; cyclophosphamide; steroids; calcineurin
inhibitors
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Multiple giant bladder stones in spinal cord injury
patient from rural Indonesia:
a rare case report

Abstract. Bladder stones or vesicolithiasis may complicate spinal cord injury patients due to theirimpaired
sensory and motor function, causing several urological complications termed neurogenic lower urinary
tract dysfunction. A 42-year-old man with spinal cord injury presented with complaints of urinary urgency
and frequency for the past two years, worsened in the past week. There was also a three-day spell of
intermittent fever. Ultrasonography revealed four giant stones in the bladder, each measuring 3.85 cm.
Open vesicolithotomy revealed four ping pong ball sized stones and three smaller stones, without adhesion
to the bladder mucosa. No visible fumors were found. The postoperative phase was uneventful and four

weeks post-surgery, the patient had no urological complaints.
Keywords: bladder stones,; neurogenic bladder; spinal cord injury; vesicolithiasis

Introduction

Bladder stones or vesicolithiasis constitutes approxi-
mately 5 % of all urinary tract stones, contributing to up to
8 % of urolithiasis-related deaths in developed countries [1].
Giant bladder stones, defined as those exceeding 100 grams
in weight and 4 cm in length, represent an uncommon vari-
ant. Symptoms associated with giant bladder stones can vary
widely, including asymptomatic cases, lower abdominal
pain, dysuria, gross hematuria, or urinary retention [2].

Spinal cord injury (SCI) may impair sensory and motor
function, causing several urological complications termed
neurogenic lower urinary tract dysfunction, such as neuro-
genic bladder. The prevalence of bladder stones among indi-
viduals with SCI varies from 3 to 36 % [2]. Patients with SCI
also have higher predisposition to other urological diseases
e.g. urinary tract infection (UTI), urinary incontinence, or
bladder cancer [3]. This article discusses a case involving
a colossal bladder stone observed in an adult male patient
exhibiting paraplegia in a rural hospital in East Java, Indo-
nesia.

Case report

A 42-year-old gentleman presented to our hospital with
complaints of urinary urgency and frequency for the past
two years. The urinary incontinence had worsened in the
past week. This individual, employed as a roof-tier, had a

previous injury in 2008 while working abroad. The incident
involved a fall from a roof roughly two meters high causing
spinal cord injury necessitating spinal surgery. Since then,
the patient has lived with paraplegia, steadily making prog-
ress under orthopedic care.

The patient’s primary complaint is urinary incontinence,
marked by frequent urination, reaching up to 10 times dai-
ly. This incontinence gradually manifested over two years.
Concurrently, he encountered terminal dribbling, hesitancy,
and incomplete emptying. For the past year, he experienced
a sharp, intense flank pain radiating downward, exacerbated
by pressure or coughing. There was also a three-day spell of
intermittent fever. Noteworthy, there were no signs of blood,
sand, or pain during urination. Despite the spinal cord in-
jury, the patient refrained from using an indwelling catheter
for an extended duration.

The vital signs and past medical history of the patient
were unremarkable. Palpation of the suprapubic area re-
vealed hardness and pain sensitivity. Motoric muscle sco-
ring for the lower extremities was 4/3, with normal sensorics
function. Additionally, the patient brought along a recent ul-
trasound scan, displaying four giant stones, each measuring
3.85 cm, dominating most of the bladder. Prostate volume
clocked in at 28 cc, featuring calcification. Renal function
was unremarkable, but leukocyturia and heightened epithe-
lial cells in urine were noted (Table 1).
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Following prophylactic oral antibiotic treatment, an
abdominal X-ray examination was conducted (Fig. 1),
paving the way for a planned open vesicolithotomy. In
the course of the operation, four ping pong ball sized
stones and three smaller stones were uncovered. Notably,
these stones exhibited no adhesion to the bladder mu-
cosa. No visible tumours were observed during the ope-
ration, and biopsy pathology provided no indication of
malignancy. The stones measured roughly 5 x 3.5 x4 cm
each (Fig. 2).

The postoperative phase transpired smoothly, with re-
moval of the urethral catheter after ten days and a return to
normal urinary output. A urology outpatient clinic evalu-
ation took place four weeks post-surgery, revealing an ab-
sence of urological complaints. No residual bladder stones
or urinary system dilation were identified. Hydronephrosis
was no longer evident four weeks post-surgery. Urodyna-
mic assessments and urinalysis yielded normal results, war-
ranting an annual ultrasound to monitor bladder and renal
progress.

Figure 1. Plain abdominal X-ray examination
of the patient

Discussion

Bladder stones constitute approximately 5 % of urinary
calculi and frequently arise from factors such as infection,
obstruction, or the presence of foreign bodies [1]. The de-
mographic exhibiting the highest incidence of bladder stones
falls within the age bracket of 30 to 60 years. Predisposing
factors encompassing tropical climates, deleterious habits
and lifestyles, nutritional deficiencies, limited educational
attainment, and low socioeconomic status have been identi-
fied as contributors to bladder stone formation [2]. Nota-
bly, SCI stands out as a risk factor for neurogenic bladder,
thereby fostering the development of bladder stones. In the
context of SCI patients, heightened bone resorption due to
prolonged immobilization and urinary stasis resulting from
neurogenic bladder dysfunction may induce hypercalciuria,
thereby enhancing the propensity for stone reformation [3].
This particular patient presented with risk factors including
male gender, residence in a tropical climate, limited edu-
cational background, low socioeconomic status, and deve-
loped SCI.

The majority of bladder stones exist as solitary enti-
ties, with multiple occurrences identified in only a quar-
ter of cases. The primary constituents of these stones
include calcium oxalate, calcium phosphate, and ammo-
nium. A stone surpassing 4 cm in diameter or exceeding
100 grams is categorized as a giant bladder stone, which
is an exceedingly rare occurrence [2]. In this case, the
patient presented with multiple stones, each surpassing
4 cm in diameter.

Common complaints associated with giant bladder
stones include recurrent lower urinary tract symptoms

Figure 2. Multiple giat stone
5x3.5x4cmeach

Table 1. Blood and urine analysis of the patient

Haemoglobin 14.1 g/dL :'gi:';‘t’ii‘l’:)es 0 s Positive 3
Urea 27 mg/dL Leukocytes in urine > 50/field
Creatinine serum 0.8 mg/dL Erythrocytes in urine 6—7/field
Haemoglobin 14.1 g/dL Epithelial cell in urine 10-13/field
Thrombocytes 263.000 u/L Bacteria in urine Positive
Crystal in urine Positive Ca oxalates in urine Positive 1
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(LUTS), frequent urination, urinary incontinence, and
UTIs. Renal failure, however, is an infrequent outcome
among patients with giant bladder stones [1]. The presented
patient reported experiencing LUTS and UTIs for approxi-
mately two years but refrained from seeking medical atten-
tion until the symptoms exacerbated.

The management of bladder stones encompasses di-
verse modalities such as direct calculus chemo lysis, ex-
tracorporeal shock wave lithotripsy, cystolithotomy, energy
lithotripsy, transurethral cystolithotripsy, and percutane-
ous cystolithotripsy. Both transurethral and percutaneous
approaches demonstrate comparable efficacy in treating
bladder calculi overall [4]. Variances in efficacy are pri-
marily influenced by the hardness of the stone. Gene-
rally, transurethral cystolithotripsy stands as the preferred
method due to its high stone-free rate, abbreviated hospi-
talization duration, and diminished pain. However, in the
instance of giant bladder stones, the treatment paradigm
slightly deviates. Given their considerable size, vesico-
lithotomy emerges as the appropriate procedure for ad-
dressing giant bladder stones [1—3]. In this particular case,
open vesicolithotomy was selected as the patient presented
with a giant bladder stone. Consistent with the guidelines
of the American Urological Association (AUA), open sur-
geries are considered more efficacious for the extraction
of large or complex calculi, especially in patients neces-
sitating anatomical reconstruction. Therefore, the choice
of open vesicolithotomy aligns with the AUA guidelines in
this patient’s case [5].

Conclusions

Giant bladder stones are a rare occurrence in modern
urology, posing challenges for urologists. In individuals with
SCls, effective bladder management plays a crucial role in
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preventing bladder stone development, with optimised blad-
der care appearing to correlate with a lower incidence of
stones in SCI patients. The primary mode of treatment for
giant bladder stones remains open surgical procedures. The
choice of treatment varies based on the stone’s size and the
feasibility of surgery.
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MHO>XUHHI riraHTCbKi KAOMEHi B Ce4OBOMY MiXypi B MALIEHTA 3 TPABMOIKO CMIMHHOTO MO3KY,
AKUA MELLKAE B CIAbCbKi MiCLLeBOCTi IHAOHESIT: PiAKICHUI BUNAAOK

Pe3rome. Kameni B cedoBoMy Mixypi, a60 Be3MKOJIiTia3, MOXYThb
CTAaHOBUTU MpoOsIeMy JJIsl TIALIEHTIB i3 TPAaBMOIO CIIMHHOTO MO3-
Ky 4epe3 MOopyIIeHHsS] B HUX CEHCOPHOI Ta MOTOPHOI (PYHKIIil, BU-
KJIMKAIOYU YPOJIOTIUHI YCKITa{HEHSI, 1110 HA3UBalOTh HEPOTEHHOIO
IUCGhYHKITEID HUKHIX ceYoBUX HIIsIXiB. COPOKaaBOPIYHMIT YOJI0-
BiK i3 TpaBMOIO CITMHHOI'O MO3KY 3BepHYBCS 31 CKapramu Ha pamnTo-
BY ITOTpeOyY 10 CEYOBUITYCKAHHST Ta YaCTe CEYOBUITYCKAHHST TTPOTSI-
TOM OCTaHHIX ABOX POKIiB, sSIKi ITOTipIIMJINCS 32 OCTAHHII TIKIECHb.
Takox ikcyBaBcs TpUASHHUI TIEPio iIHTEPMITYI0UOI TIMXOMAHKH.

VIIbTpa3ByKOBE OOCHTIIKEHHs BUSIBUIO YOTUPHU TiraHTCHKi KaMeHi
B CEYOBOMY MiXypi, KoxeH po3mipom 3,85 cm. Iix yac BinkpuToi
BE3IiKOJIITOTOMII BWJIyU€HO YOTMPU KaMeHi PO3MipoM 3 M’SUYMK
IIJIST TIHT-TIOHTY Ta TPU KaMeHi MEHILIOTO po3Mipy 0e3 criasiHHST 31
CJIM30BOI0 000JIOHKOIO CEYOBOTO MiXypa. BUIMMMX MyXJIMH He BU-
sapieHo. ITicasionepauiiiHa ¢ha3a npoTikaia 6e3 ycKJIaaHeHb, Yepe3
YOTUPU TVKHI TTIiCIISI OTIepallii MallieHT He MaB yPOJIOTIYHUX CKapr.
Ki10490Bi cii0Ba: xameni ceqoBoro Mixypa; HeiiporeHHUit cedo-
BUIi MiXyp; TpaBMa CIIMHHOT'O MO3KY; Be3MKOJIiTia3
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The effect of ubiquinone and glutathione
on the uromodaulin profile in patients
with CKD stage 1-3

Background. The purpose of the work was to investi-
gate the effect of ubiquinone and glutathione on the level
of uromodulin in serum (sUMOD) and urine (uUMOD) in
patients with chronic kidney disease (CKD) of stages 1—3.
Materials and methods. A prospective randomized cohort
study ROLUNT (uROmoduLin, UbiquinoNe, glutaThi-
one), in which 123 patients participated in 2021—-2023. It
was conducted at VETA-PLUS LLC, Professor Dmytro
Ivanov Nephrology Clinic LLC and CDC of Brovary Mul-
tidisciplinary Clinical Hospital, which are the clinical bases
of the Department of Nephrology and Renal Replacement
Therapy of the Shupyk National Healthcare University of
Ukraine. Participants were divided into 4 groups: group |1
(n = 30) — patients with CKD stage 1—3 who, in addition
to standard therapy, received an antioxidant drug — gluta-
thione 100 mg 2 times a day, during meals, for 3 months,
group 2 (n = 30) — patients with CKD stage 1—3 who, in
addition to standard therapy, received an antioxidant drug —
ubiquinone 100 mg once a day, during meals, for 3 months,
group 3 (n = 31) — patients with CKD stage 1—3 who did
not receive an antioxidant drug in addition to standard the-
rapy and group 4 (n = 32) — patients without risk factors
for CKD and without signs of kidney damage. Studies were
conducted 3 times with an interval of 3 months. Results.
The results of the paired t-test in the 2nd group (n = 30)
showed that there are significant significant differences:
i) (1(29) = 6.8) between the levels of uUmod (p < 0.001)
in the first (M = 24.2, SD = 7.5) and in the second study
(M = 26.3, SD = 8.3); ii) (t(29) = 7.6) between uUmod le-
vels (p < 0.001) in the first (M = 24.2, SD = 7.5) and in the
third studies (M = 26.6, SD =8, 2). The results of the paired
t-test in 1 group (n = 30) showed that there are significant
significant differences: i) (t(29) = 6.5) between uUmod le-
vels (p < 0.001) in the first (M = 23, SD = 8.7) and in the
third study (M = 25.4, SD = 9.1); ii) (t(29) = 6.4) between

uUmod levels (p < 0.001) in the first (M = 23, SD = 8.7)
and in the second studies (M = 24.6, SD = 8.2). Conclu-
sions. Antioxidant therapy with glutathione and ubiquinone
significantly affects the examination parameters of patients
with CKD. Considering the safety and effectiveness of an-
tioxidant therapy, we suggest including antioxidant therapy
in treatment protocols for patients with CKD. Further re-
search is recommended to establish a standard protocol.
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LLlo noTpi6HO 3HATU NPO PYHKLIOHAABHUN
HUPKOBUUN pe3eps

1. Ilo Take yHKIiOHATbHUIT HUPKOBUIA pe3epB?

DyHkuioHanbHUI HUpKOBUiL pe3epB (PHP) — 1e
3/IaTHICTh BalllMX HUPOK 30UIbIIYBaTU IIBUAKICTH (Dijib-
Tpallii KpoBi y BiIITOBib HA TIEBHI HABAHTAXKEHHSI (HATIpU-
Kian, GisugHi BripaBu ab0 BXXUBaHHS OikoBoi ixi). DHP
BioOpaxkae pe3epBHi MOXJIMBOCTI HUPOK TpalloBaTH iH-
TeHCHBHIIIIE, SIKIIIO 1Ie TIOTPiOHO OpraHi3My.

2. Yomy OHP BaxiuBmii?

®HP ponomarae BUBHAYUTH, HACKIJILKY 3I0POBI Ballli
HUPKM Ta HACKIJIBKY BOHU 3[IaTHi afanTyBaTUCS 10 MiIBU-
1eHoro HaBaHTaxkeHHsI. 3HrkeHHss DHP moxe cBimuuT
PO MOYATKOBI CTA/lil HUPKOBOI HEJOCTATHOCTi a00 BUCHA-
JKEHHSI pe3epBiB HUPOK, HABITh KOJM iHIIII TTOKa3HUKU PO-
0OTH HUPOK 111 B HOPMi.

3. SIx Bumipiorots ®HP?

®HP BUMIpIOIOTh 3a TOTTOMOTOIO CTeIiaIbHUX TECTIB,
SIKi BU3HAYAIOTh IIBUIKICTh KIIyOOUKOBOI (hiJIbTpalii 10 i
MiCasT CTUMYJISILIL (HapUKJIIaa, ITC/IsT BXXKUBAHHS IEBHUX
peuoBUH abo0 (Pi3MYHOro HaBaHTAXXKEHH:). PizHMIIST Mix
UMM IToKazHuKamu nokazye @HP.

4. Illo BnmBae na ®HP?

DHP moxke 3HMXYBaTUCS 3 BIKOM a00 BHACIiOK XpO-
HIYHMX 3aXBOPIOBaHb HUPOK, NiabeTy, FiMmepTOHil Ta iHIINUX
craniB. Kpim Toro, nesiki J1iki a00 TOKCUYHI peYOBIMHHA MO-
JKYTh HETAaTMBHO BIUTMBATH Ha HUPKH i 3HIKYBaTH DHP.

5. fki cumMnTOMM MOXYTb BKA3YBATH HA 3HIKEHHS
®HP?

3umkeHHss OHP yacTo He CynpOBOMXYETHCS SIBHU-
MU CUMIITOMaMU Ha TMovaTkoBux ctanisx. [Ipore B mo-
NAJbIIOMY MOXYTb 3’SIBUTUCSI O3HaKM, SK-OT: BTOMA,
HaOpsKM, MiIBUILIEHUI apTepiaibHUI TUCK, YacCTi Cevo-
BUITyCKAHHSI BHOUI (HiKTypisl) Ta iHIi MPOsIBU MOPYUIEH-
Hs poOOTH HUPOK.

6. SIx minrpumyBaTn @HP Ha Haje:kHOMY piBHI?

— Caiokyiime 3a apmepiasvhum muckom. KoHTpoJb
THUCKY JoTIoMarae 30epertT HUpKu B 100poMy CTaHi.

— Hompumyiimecs 300posoi diemu. OOMeEXyTe BXU-
BaHHS COJi Ta NPOAYKTIB 3 BMCOKMM BMiCTOM Oinka.
Bxutouaiite B palioH oBoYi, ()pyKTU Ta IiJIbHO3€PHOBIi
MPOIYKTH.

— Konmpounioiime pieens yykpy 6 kpogi. OcoOINBO Bax-
JIUBO IS JIIOJEeH 3 1iabeToM.

— Yuukaiime 3neeodnenns. Iluiite 10CTATHIO KiJIbKICTh
BOM, OCOOJIMBO B CIIEKOTHY MOToay abo i yac (izuaHol
AKTUBHOCTI.

— Bidmosemecs 6i0 wikionueux 3eu4ox. 30KpeMa, 00OMexK-
T€ aJIKOTOJIb i KypiHHS a00 ITOBHICTIO BiIMOBTECS Bill HUX.

— Ilpuiimaiime nixu 3a npusznaveHuam aikaps. J1esiki mpe-
rmapaTv MOXYTb BIUIMBATU Ha POOOTY HUPOK. 3aBXKIU KOH-
CYJIBTYITECS 3 JiKapeM 1100 0e3MeYHOro MpUitoMy JIiKiB.

7. Kosm 3BepHyTHCSA 10 Jikaps?

3BepTaiitecs 10 JiKapsi, KIIo y Bac € (hakKTOpU PU3UKY
PO3BUTKY 3aXBOpIOBaHb HUPOK (HAIpPHUKIIA, TilepTOHIsI,
niabeT, crajKkoBa CXWIbHICTh) ab0 SIKIIO BU ITOMiva€eTre
OyIb-5IKi CUMIITOMH, 1110 MOXYTb CBiTYUTH IIPO IIPOOIeMU
3 HUpKaMH. PeryisipHi oOcTexkeHHSI JOTTOMOXYTh BYaCHO
BusiBuTU 3HMKeHHs1 @HP i 3amo6irtu moganbiioMy mpo-
IpecyBaHHIO 3aXBOPIOBaHb HUPOK.

8. fki o0cTexkeHHs1 NOTPiOHI 115 oiHKKM YHKUiT HU-
pok?

st ouinku po6otu HUpoK i @HP nikap Mmoxke npusHa-
YUTU TaKi 0OCTEKEHHSI:

— aHaJi3 ceui;

— aHaJli3 KpoBi (piBeHb KpeaTUHiHY, CEYOBUHMU);

— V3]l HupoK;

— pO3paxyHOK IIBUIKOCTI KIIyOOUKOBOI (piIbTpallii.

[lam’sTaiiTe, 1110 3MOPOB’SI BAlllMX HUPOK 0araTo B YOMY
3aJICXKUTD Bill BAIlIOTO CITOCOOY >KUTTSI i CBOEYACHOI IiarHOC-
TUKU. JIOTpUMyiTeCh peKOMEHIAIlill JiKapsl i IpOXoabTe
PeryysipHi 00CTeXXEeHHS /IS IMiATPUMAaHHS 3M0POB’ Sl HUPOK.

Migrotysas: npodp. []. IBaHos W

Tom 13, N¢ 3, 2024
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