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LLIaHOBHI KOAeru!

«HoTnpn pedi 3aTeMHIOITb AyLLY: HEHABUCTb 00 GMXKHBLOIrO, NPUHMXKEHHS iHLIWX, 3a3-
APICTb | peBHOLLI. Afle YHOTUPU YECHOTM 3axXmLLaloTb YLy i BiAraHA0Tb BOPOriB: MUIIOCEpP-
A5, 6e3rHiBHICTb, JOBroTEpMiHHA | 3a0yTTs 06pas» (NpenogobHuin Aeea Icas).

Mputya fo LbLOro HOMepy Taka.

Y naBHi Yacu, konv CBIT 6yB Lye MoJIoAuM, BiH BUPILLMB po3aapyBaTtu cBoi ckapbu. BiH
MOKJIMKaB YOTUPbOX MyApeyiB i ckasaB: «Bu oTpumaeTe o ogHivi JiHHOCTI, ane Bu NMNOBUHHI
obpatu, Ky came».

lNepLumi Myapeys obpas munocepas. BiH 3po3ymiB, Lo Benvki gina MoxHa 3poouTu,
KOJIW cepLe BigkpuTe A5 iHWNX.

Hpyrnii o6pas 6e3rHiBHICTb. BiH 3HaB, L0 MHIB PyViHYE, a TepriuMicTb 6yaye.

TpeTivi o6pas fgosBrotepriHHA. BiH 3p03yMiB, Lo Hac i TepriHHSA MOXYTb BUJIIKYBaTu Ha-
BITb HAUITINOLLI PaHM.

YetBepTuvi obpaB 3abyTTsi obpas. BiH 3HaB, Lo, fvile 3abyBLun obpa3v MUHYIIOro,
MOXXHa BIJIbHO pyXaTucsl Brepews.

CBIT yCcMixHyBCSl | ckasaB: «Bu Bci npaBuibHO Bnbpanu. Lji 4ecHOT1 3axucTsTb Bac Bij
3/1a Ta 30EHTEXEHHS1».

CnoraH gHs:

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

3 nosaroro, [jMutpo IeaHos =

oo
O
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"HHI ricAsAMIAOMHOI OCBITH, XQPKIBCbKMM HALIIOHOABH MEANYHWM YHIBEDCUTET, M. XapKiB, YkpaiHa
’HHML] «YHiBEpCUTETCBHKA KAIHIKQ», XQPKIBChKM HALIOHOQABHMM MEANYHWV YHIBEPCUTET, M. XaPKiB, YKpQiHa

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

Pestome. XpoHiyHa xsopoba Hupok (XXH) Bparkae 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 AOMiBKW. OAHQAK, 3MAHO 3 QHAAIZOM PEECTPIB Y BOCbMU EBPOMNENCHKUX KPQTHAX, cepea 14 436
MIroQHTIB, SIKi BIABIAYBAAM KAIHIK, AvLLe 1,6 % manm AiarHo3 XXH. TakQ HM3bKA MOLLMPEHICTs MOXKE O3HQYQATY,
LLIO 3A0POBI AOAM, SIK MPABUAO, 3AAULLIQIOTE 30HW YPQXKEHHS, TOAI SIK GiAbLL XBOPI TQ CTAPLLI 3QAMLLIQKOTHCS].
[TOPIBHSIHO 3 HASIBHUM AQHUMU MPO BAAMB CTUXIVIHX AUX BIAOMOCTI PO HACAIAKM 3600MHNX KOHPAIKTIB ANST
nauieHTiB i3 XXH ay»ke obMmeXKeHI. ToMy METOKO AOCAIAXKEHHST € OLIIHKQ BIAMBY BiVIHW HQ DO3BUTOK | MPOrpecy-
BQHHS1 XXH B OCIO, SIKi MPOXKMBAKOTH Y PErioHAX, WO MOCTPOXKAQAM Big, BivIHW (XQPKIB, YKOQIHQ).

KAIO4OBI CAOBAL: XpOHIYHA XBOPOGA HMPOK, PO3PAXYHKOBA LLBUAKICTE KAYOOYKOBOI QIABTDALLI; BUSBAEHHST;

BiviHQ; mporteiHypisi; Save Kidneys Study

V nanuii yac npu6ausHo 850 MiJIbIIOHIB JII0AeH CTpax-
JIaloTh Bil pi3HUX BapiaHTIB 3aXBOPIOBaHb HUPOK. XPpoO-
HiuHa xBopoOa Hupok (XXH) Bpaxkae mo 10 % mopocaunx
Y BCbOMY CBITi Ta € HalOUIbII MOIIMPEHOI0 MAaCKOBAHOIO
eminemiero XXI cropiuust. Ouikyerbcest, 110 g0 2040 poky
XXH nocinatume 5-Te Miclie 3a piBHEM CMepPTHOCTI [I,
2]. 3a manmmu Peectpy ERA 3a 2019 pik, B YkpaiHi 0yio
31 523 xBopux Ha XXH III1-V cragnii, 3 aux 10 250 mamieH-
TiB OTPUMYBAJIM 3aMiCHY HUPKOBY Tepartito: 7869 ocib me-
pebyBanu Ha reMofianisi un remoaiadinerpatii; 922 ocobu
OTPUMYBAJIU JIIKyBaHHSI TIEPUTOHEATBLHUM Jiajtizom i 1459
JIIofeil — peluIliEHT HUPKOBOTO TpaHCIIaHTaTa (Maiixke
BCi Bif >KMBOro goHopa) |3, 4].

MacmtabHi 11Mxa, BKIIOYHO 3 BiliHOMO, CHPaBISIOTH
PYUHIBHUI BIUIMB Ha XUTTS JIOAEH, sIKi BXXe XBOPIilOTh,
OCKIJIbKU MOXYTb MOIIKOAUTU OCHOBHY iH(PPacTpyKTy-
py i CTBOPUTM MEPEIIKOIM IOI0 JOCTYIY 10 XUTTEBO
HEOoOXiTHOTrOo JiKyBaHHsI, CTBOPIOIOYM e OiAbIIMi pu-

31K JJIS1 Bpa3MBUX OCi0, TUM CaAMUM J0JAaTKOBO MiJBU-
LIYIOUM piBeHb 3aXBOPIOBAHOCTI Ta cMepTHOCTi. Ha oco-
OJIMBY yBary 3acJlyroBY€E JiKyBaHHSI MMALliEHTIB 3 TOCTPOIO
ab0 XpOHIYHOI0O XBOPOOOIO HUPOK i HUPKOBOIO HEHO-
crarHicTio [5, 7].

24 mrotoro 2022 poKy pociiichKi BiiicbKa YBiIIUIM Ha
TepuTOopito YKpaiHu. 3 TOro AHS IIOHaiMeHIe 12 Mijlb-
WOHIB Jroneit, mo ekBiBaieHTHO 27 % Bim 44,1 MminbiioHa
HaceJIeHHsI YKpaiHu, TOKUHYJIM CBOI JIOMiBKU. OpHak,
3TiZIHO 3 aHAJi30M PEECTPIB Y BOCBMM €BPOIEMCHKUX Kpa-
iHax, cepen 14 436 mirpaHTiB, IKi BiaBiayBaiu KJIiHIKH,
e 1,5 % mamu miarHo3 XXH. Taka Hu3bKa moimmpe-
HiCTb MOX€ O3HayaTH, 110 3A0POBi IO, SIK IIPaBUJIO, 3a-
JIMIIAIOTh 30HU YpaXkKeHHsI, TOMi SIK OiIbII XBOPi Ta cTapli
3aIMIIAoThC [4, 6].

[lopiBHSTHO 3 HASIBHUMU JAHUMMU PO BIUIUB CTUXiIMHUX
JIUX BITOMOCTi PO HacifKK 30pOHUX KOHMIIIKTIB 111010
HUPKOBUX PE3YJIbTATIB AykKe OOMEXKEHi.

© «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 IporpecyBaHHs XXH B oci0,
SIKi TPOKMBAIOTh Y MPUKOPAOHHUX perioHax (XapkiB).

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

Marepiaam Ta meToamn
AN3QNH AOCAIAKEHHS

Save Kidneys Study po3paxoBaHo Ha 3 poku. 3 MOMeH-
Ty paHAOMi3allil MmepuIoro maiieHta B HOCTimkeHHs (26
rpyans 2023 p.) Mu o6ctexunu 165 maiieHTiB, cepen SKuxX
y pocaimkeHHs 0yau BkaodeHi 150 (90,9 %). CepenHiii Bik
naiieHTiB craHoBUTh 39,8 poky (IQR 19—80). Yci BitO-
YeHi B NOCHTIIKEHHSI TMAalLliEHTH MarTh noaianizHy XXH
1—4-i craniii. JetanbHuil AU3aitH TOCTiIKEHHS TTOIaHO Ha
puc. 1.

Kpumepii exarouenns 6 docaioxncenns

YyacHuKaMM BBaXKalOThCS Ti, XTO BIiAIIOBiZAa€ TaKUM
KpUTEPisM:

1. Hapanu nmucbMoBy iH(OpMOBaHY 3rony Ha y4acTb y
JOCJTIIKEHHI.

2. Ha MmoMeHT mianucaHHs iHpOpMOBaHOI 3roau yyac-
HUK MOBUHEH J0OCATTU 18 pOKiB.

3. MatoTb BcTaHoBJeHUit aiarHo3 XXH, sikuii BU3Ha-
Ya€eThCH SIK:

— aHOMalJlii CTpyKTypu abo pyHKIIii HUpOK, HasiBHi > 3
micsii (KDIGO 2024);

— pO3paxyHKOBa IIBUAKICTh KJIyOOUKOBOI (inbTpaltii
(plIK®) (CKD-EPI) > 20 mn/xB/1,73 m2.

4. Ha wMoMmeHT moyatky 306poitHOro KOHGIIKTY
(24.02.2022) naiieHTU NPOXUBAIU B 30Hi BifiHU.

Kpumepii suxarouenns

Y4yacHUKM BUKITIOYAIOTHCS 3 JOCIIKEHHSI, SIKIIO Ma€
MicClle O/INH i3 HaBeIEeHUX HIKYE KPUTEPIiB:

1. [lepeHecnu aHypiro, Aiaji3 abo TocTpe ypakKeHHST HU-
POK/TOCTPY HMPKOBY HEIOCTATHICTH MPOTSITOM 3 MiCAIIiB
IO CKPMHIHTOBOTO Bi3UTY.

2. 3ariaHOBaHUI MOYATOK 3aMiCHOI HUPKOBOI Tepartii
(miamiz abo TpaHCILIaHTallisl) MPOTIroM 3 MiCSIB MicCs
nepiony CKpUHIiHTY.

3. [NepeHecu iHCYJIBT a00 TPAH3UTOPHY illIEMiYHY aTa-
KY TIPOTSITOM 6 MiCSIIIiB IO CKPMHIHTOBOTO Bi3WTY.

4. ITpotsiroM 3 MicsI11iB 0 CKPUHIHTOBOTO Bi3UTY Iepe-
HECJIM CeplieBYy IOAil0, BKIIOYHO 3 iH(papKTOM MioKapna,
rOCTPUM KOPOHAPHUM CUHIPOMOM, KOPOHAPHUM IIYyHTY-
BaHHSIM, Yepe3IIKipHUM KOPOHAPHUM BTPYYaHHSIM, TPO-
Te3yBaHHSIM KJIalaHiB, CTalliOHApHUM a00 aMOyJIaTOPHUM
JIIKyBaHHSIM TOCTPOi IE€KOMIIEHCOBAHOI CEplIeBOI HEmIO-
CTaTHOCTI.

5. Manu akTUBHMIA paK IpoTsAroM 1 poKy 10 CKpUHiH-
TOBOTIO Bi3UTY a00 pak, sSIKUIi 3apa3 JiKyeTbcs abo Oyne Ji-
KyBaTHUCS TTiJ1 Yac JOCTiIKeHHSI.

6. He3maTHi JOTpMMYBaTUCh MPOLIEAYP AOCTiIKEHHS.

IIpouedypu docaioxncenns

YciM marieHTaM MpPOBOAMTBHCS CTAHAAPTHE KJIIiHiYHE
00CTEeXEHHSI, 0 BKJIIOYAE:

1. 3araJbHOKJIiHIYHI METO/IN:

— 30ip cKapr maii€eHTa;

Screening period 1 year 2year 3year — aHaiiis anamnesis vitae, anamnesis
(up to 4 weeks) morbi;
— OIIiHKa CYITyTHBOI Tepartii, mooiu-
{} @ lL HUX SBUII, KiHLIEBUX TOYOK (KOXHI 6
Patient recruitment M1-M18 M24-M36 MiCS1LiB);

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

1 U

— (pizuKaNbHUI OIJISIA, BKIIOYHO 3
OI[IHKOIO aHTPOIMOMETPUYHUX TaHUX,

U

lived in affected area at

iHJleKcy Macu Ti_]'[a, MOKAa3HUKIB XUTTE-

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

IisUTBHOCTI (BUMipIOBaHHSI apTepiaJibHO-
IO TUCKY i pO3paxyHOK OTo CepeIHbOTO
3HAYEHHSI, TyJIbCY, YACTOTH JUXATbHUX
pyXiB);

— OLIiHKA MOOIYHUX SIBUIIL;

— 30ip KiHLIEBUX TOYOK.

2. JlabopaTopHi 00CTEXKEHHSI:

— ceya: 3araJIbHUI aHaJli3 ceyi, ajab-
OYMiHYpisl, CITiBBIIHOIIIEHHS aJIbOYMiHY/
KpeaTUHiHy ceyi;

— KpOB: KpeaTuHiH, uucratuH C,
po3paxyHok ILIIK®, ceyoBuHa, cevyoBa
KUCJIOTA, 3arajibHuii OiJIoK.

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

4. IHCTpyMeHTaJIbHi METOOU: YIb-
TPa3BYKOBE JOCIIIKEHHSI HUPOK, eJIeK-
TpoKapziorpama.
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Period sn(::;ze Year 1 Year 2 Year 3 (follow-up)
Study 7yt
Activity T SI 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. uDKK3 levels will be measured using the Human DKK3 ELISA kit.

PucyHok 2. lpoueRypu AOCHIgXEeHHS

Yci mpouienypy qOCTiIKEeHHST 300pakeHi Ha puc. 2.
Hocnimxennst Save Kidneys Oysio cxBajieHO JIOKaJIb-
HUM KOMITeTOM 3 eTUYHMX IIUTaHb. YCi yYaCHUKM 00i3Ha-

Hi IIpO eTanu i mpouemypu JOCIiIKeH-

Hs1, 30ip JaHMX TOLIO i HAZAIH IMChMOBY Average cases of CKD detection per year
iH(OpPMOBaHy 3rojly Ha y4acTb y JOCIi- Cases ~ eeeoes Trend (Increase on 30.7%)
JKEHHI. 10,00
9,00

CTaTUCTUYHI MeToAU jgg

CTaTUCTUYHMI aHaJli3 TPOBOAUIIN 3 s:oo
BUKOPUCTAHHSIM CTATUCTUYHOTO MaKeTa 5,00
CTAaTUCTUYHUX HOCHIIXEHb IS COLIi- 4,00
anbHuX Hayk (SPSS), Bepcisa 20. Kare- 3,00
ropiajibHi 1aHi (CTaTh, CTaH i YYTJIMBICTh i:gg
10 aHTUOIOTUKIB) OyIM HaBeIeHi y BU- 0,00
101 KiTBKOCTI ¥ BimcoTka. BimcoTkm Avg. CKD cases/years 2022 2023 2024
B PI3HMX KAaTeropisx IOpiBHIOBAIM 3a 2012-2021

JIIOMIOMOTO0I0 KpuTepito Xi-kBaapaT. Cra-

TUCTUYHUI aHai3 MMPOBOIUIIN 3 BUKOPUCTAHHSIM TTPOIIO-
Pl YYTAMBUX, CTIHKUX i MPOMIXHMX MPOAYKTiB. Pi3Hu-
ST BBaXKajacs 3HAUYYINOIO, SIKIIO WMOBIpHICTH TOTO, IO

PucyHok 3. Yactota BusineHHsi XXH nicns 24.02.2022
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11%

10%

5%

0%
Group 1 (CKD has started befor war)

EGl mG2 mG3 nG4

Group 2 (CKD has started after beginning war)

Ha mouaTkoBoMy etami IOCTiIKeH-
Hsa, M1-M6, MemiaHa KpeaTHHiHY KPOBi
craHoBuna 118,8 mxmonb/n (IQR 44—
366) y nepuuiit rpymi Ta 118,5 MKMoIb/1
(IQR 51-239) y npyriit rpyni. Menia-
Ha pLIK® y nepmriit rpyni — 72,5 mi/
xB/1,73 M2, y npyriii rpymii — 73,67 Mi/xB/
1,73 M2, Posnopin maiieHTiB 3a CTamisi-
v XXH momaHo Ha miarpami (puc. 4).
20% SK MoxHa mobaunTu Ha miarpami, XXH
I cranii (G1) Oyna HaWMOIIMPEHIIIO
15% B 000X Ipylax 3 YacTOTOI BUABJIEHHS
44 % s niepiuoi rpynu i 40 % mis apyroi
rpynu.

Cepen 00CTeXKEHUX MAalliEHTIB €Tio-
JloriyHUMHM TipruuyrHamMu XXH Oynu Taki:
rJIOMepyJIoHeDPUT, TYOYITOIHTEPCTUILi-
abHUi HedpuT, TiesoHedpuT, miade-
TUYHa Hedporartisi, MOJIKICTO3 HUPOK

PucyHok 4. Po3nogin nayieHtiB 3a ctagiamm XXH

BUMAIKOBICTh ITOSICHIOE pe3yJbTaTu, Oyjaa 3MeHIIeHa 0
<5% (p <£0,05). I KOXHOrO MOTEHIIiiTHOTO (hakTOpa
pu3uKy KoedilieHTn maHciB i 95% moBipui iHTepBaan
OyJIM pO3paxoBaHi 3a JOIIOMOIol0 OaraTo(akTOpHOIro
aHai3y.

PesyAbTaTH

3rigHO 3 JTaHUMU MYJIETUBApiaTUBHOTO aHaJIi3y, 4acTO-
Ta BusiBjieHHss XXH 3 MOMeHTY moBHOMAacIITaOHOTO BTOP-
rHeHHs (24.02.2022) cranoButb 30,7 % (puc. 3).

3%

] Glomerulonephritis H Pyelonephritis

[ | bkp

PucyHok 5. Etionoriuxi npnunumn XXH
cepep o6cTeXXeHUx nayieHTiB

B ApPkD

JIOPOCJIOr0 TUIMY 3 IMOLIMpEHicTio 61,5;
13,8;9,2; 12,31 3 % BignosigHo (puc. 5).

O6roBopeHHs T0 BUCHOBKMU

V crarTi nogaHi nepiii pe3yabTaTy HAIIOro JOCTiIKEeH -
Hs1 Save Kidneys 3a mintpumku Clinical Research Program
ISN, OCHOBHOI0 METOIO SIKOTO € BW3HAUYEHHS BILJIUBY
30poitHOro KOHMIIKTY Ha PO3BUTOK i MpOrpecyBaHHS
XXH B oci0, sIKi MIpOXMBAaIOTh Ha TTOCTPAXAATUX TEPUTOPI-
siX. 30poiiHuii KOHQIIIKT B YKpaiHi TpuBae TpeTiit pik. [1o-
PIBHSIHO 3 HasiBHUMU JAHUMU TIPO BIUIMB CTUXIHHUX JINX
BiTOMOCTI PO HACJIiIKU 30pOMHUX KOHMIIIKTIB 151 JII0Iei
3 IATOJIOTIE€I0 HUPOK IyKe OOMEXKEHi.

3a ominkamu, npuoim3Ho 700 MIiTbHOHIB TIOOENH Yy
BcboMy cBiTi MaioTb XXH. 3rigHo 3 nocnimkenusam Global
Burden of Disease (GBD), rino6anbHa nommpeHicte XXH
3pocia Ha 33 % mix 1990 i 2017 poxamu [8, 10]. Hai pe-
3yJbTaTU I€MOHCTPYIOTh 30iIbIIeHHs molurpeHocTi XXH
cepen JIIoe, IKi MPOXUBAIOTh Y PEriOHaX, 110 MOCTPaXx-
nany Bin BiliHM, Ha 30,7 % TIpOTSITOM 2 POKIB.

YpaxoByrouu BCi Lii pe3yabraTd, 3a JOMOMOTIOK Ipo-
€KTY MU 3MOXEMO pO3po0OnTH e(DeKTUBHI TPEBEHTUBHI 3a-
Xomu it 30epexkeHHs1 (yHKIIiT HUPOK Mil yac 30poiHOTO
KOHMITIKTY.

3pemTolo, 1e AOCTIMKEeHHS IacTh LIHHY iH(OpMAIIiio
PO B3a€EMO3B 130K MiXK BiliHOIO Ta mporpecyBaHHsIM XXH 3
IMOTEHIIiaJI0M [IJI5I IOJIITIIIEHHS 3M0POB’ S 0Ci0, SIKi ITPSIMO Y1
OIIOCEPENKOBAHO MOCTPaKAAIN Bil 30pOHOIr0 KOH(IIIKTY.

KonduikT inTepeciB. ABTopy 3asiBISIIOTH PO BiACYT-
HiCTh KOHMJIIKTY iHTepeciB i BlacHOI (hiHaHCOBOI 3alliKaB-
JIEHOCTI TIpX MiATrOTOBII JAHOI CTATTi.

Indopmania npo dinancysanns. [locmimkeHHs Save
Kidneys miarpumyetbest TpanTom Big Clinical Research
Program MixnapomHoi acotiattii HedposoriB 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. Knis, YkpaiHa
2m. Kuis, YkpaiHa

BNAUB OXXUPIHHA HO Nepeobir i PO3BUTOK YCKAGAHEHDb
XPOHIYHOT XBOPOOU HUPOK 30 AOHMMU AOCAIAIKEHHS
YPOMOAYAIHY KPOBI i Ceui

Pestome. AktyanbHicTb. OXXUPIHHS MQE BAroMuii BrAMB HQ Nepe6ir XPOHIYHOI XxBOpOo6M HMpPOoK (XXH),
OCKIAbKIW CIIPUSIE BUHUKHEHHIO OKCUAQHTHOIO CTPECY, 3QrNAAEHHST TA QKTUBALT peHIH-QHINOTEH3UH-QABAOC-
TePOHOBOI cucTemMim. MexaHi3amm BrAMBY OXKMPIHHST HO XXH AO KiHLST HE BUBYEHI. [TOTRIGHMY HOBMI MiAXiA AO
OLiHKW CTQTYCY OXXUMPIHHS y naLieHTiB 3 XXH. MeTa AOCAIAXKEHHSI: AOCAIANTU 3B 130K MK HOAMIPHOIKO MACOHO
TiAQ Q60 OXXUMPIHHSIM Yy nauieHTiB 3 XXH I-lll cTaaii Ta nepebirom i po3BUTKOM YCKAQAHEHb XXH 3Q AQHVMIM
npoginto ypomMoayAiHy. Marepiaamn Ta MeTtoAn. [poCrekTBHE PAHAOMISOBAHE KOrOPTHE AOCAIAKEHHS
ROLUNT (uUROmodulin, UbiquinoNe, glutaThione), y sikcomy B3siam yyacTs 123 nauieHTn y 2021-2023 pp. Ao-
chipkeHHs: ROLUNT nposoamnocs y TOB «BETA-TINKOC», TOB «HeppoAoridHa KAiHIKa npogecopa AMUToa
IBaHoBO» TQ KALL BpoBapChKkoi 6Qratonpo@iAbHOI KAIHIYHOT AIKQPHI, O € KAIHIYHUMY 6a3amm KAdeapm He-
pponorii Ta H3T HaLiIOHQABHOIO YHIBEL CUTETY OXOPOHM 3A0P0B ‘s YKpaiHu iMeHi M., LLyrivka. lNauieHTiB 6yA0
noaineHo Ha 3 rpynun: 1-wa rpyna (n = 21) — naujeHtv 3 XXH I-lll cT. Ta iHaekcom macu tina (IMT) < 25 kr/m?,
2-rarpyna (n =58) — nauieHtn 3 XXH I-lll ct. Ta IMT 25-29,9 kr/m? | 3-1 rpyna (n = 44) — navieHT 3 XXH |-l cT.
1a IMT > 30 kr/mM. Pe3yabratt. CepeAHivi Bik MALIEHTIB, SIKi B3SIAM yHQCTb Y AOCAIAXKEHHI, — 49-50 p., HOAOBIKIB
44 (35,77 %), >kiHOK 79 (64,23 %). 3a BikOM | CTQTTIO BCI rpyrv HE MAAM CTATUCTUYHO 3HQYUMUX BIAMIHHOCTE.
Y ctpyktypi XXH nepeBadkHy GIAbLLICTb CTAHOBMB TYOYAOIHTEL CTULIIAABHN HEGPUT HEBCTAHOBAEHOI €TIONO-
riit — 27 nauieHtiB (29,67 %). lpun Y3A HUPOK 3HQYHY YOCTKY MQB CEYOCOALOBUM AldTe3 — y 55 nauieHTiB
44,72 %). MeaiaHn 3Ha4yeHb IMT 1, 2, 3-i royn 6yam 22,1; 27,6 i 32,9 kr/M? BianoBiaHO. CepeaHi 3HAQYEHHS
YPOMOAYAIHY cedi (uUmod), A060BOI ekckpeLii ypoMoayAiHy (uUmod24), arbbymiHy cedi (UAID), crpoBaT-
KOBOIro ypOMOAYAIHY (SUMOQ) anst 1-i rpyriv CTAHOBASITL 25,06, 56,18, 17,95, 47,22 BiANOBIAHO, MEAIQHM 3HQ-
YeHb LMX MOKQABHUKIB ANST 2-1 i 3-1 rpyn — BiAMOBIAHO 26,2 Ta 26,15, 57 1Q 63,75, 26,7 10 28,65, 47,65 10 49,4.
KopensiLiviHue aHani3 B 1-vi rpyni (n = 21) BUSIBUB CTATUCTUNHHO 3HQYMMI CUABHI MPSIMI KOPEASILLVIHI 3B 13K MiDK
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) BMSIBUB CTATUCTAYHO 3HQYMMM CUABHNA MOSIMG
KOpeAsILiviHmi 38’30k Mk uUmod24 i uUmod/plLLIK®, mixk uUmod i sUmod, pLLIK®. KopeAsuiiiHin aHaAi3
B 3-11 rpyni (n = 44) BUSIBUB CTATUCTUYHO 3HAYUMUL CUABHUU MSIMAA KOPEASILIVIHUA 3B°s130K Mk uUmod i
uUmod/sUmod, mixk uUmod24 i uUmod/plLLIK®. BucHoBKW. CTQTMCTUYHMIA QHAAI3 MOKQ3QB, O B yCiX 3 rpy-
rax uUmod MQe 3HQYHY rpsIMYy CUAbHY KOPEASILLIO 3 IHAEKCOM KOHLeHTpaLii uUmod/sUmod. B ycix 3 rpynax
uUmod24 mae 3HQ4HY rpsiMy CUAbHY KOPeAsILito 3 iHaekcom uUmod/plLIK®. Are avLue B 2-v rpyri criocTe-
PIrQETHCS 3HAYUMQ CUABHQ MPSIMA KOpeAsiLis Mixk uUmod 1a pLLIK® T1a 3HQ4YmMmMa cuabHQ 06epHeEHQ Kope-
Aquist Mk uUmod 1a uAIb/KpeaTnHiH cedi, GPAKUIMHOK eKCKpeLietd YOOMOAYAIHY, CEHYOBUHOKO CUPOBATKH,
Q30TOM CeYOBUHU, CUPOBATKOBUM KPEQTUHIHOM.

KAIOUYOBi CAOBQ: XDOHIYHA XBOPOGA HUPOK, YABTDA3BYKOBE AOCAIAKEHHS HUPOK, IHAEKC MACK TIAQ, HOA-
MIDHQ MQACQ TIAQ, OXKUPIHHSI YPOMOAYAIH
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Bctyn

AK mokaszanau OCTaHHi JOCTiIKEeHHS, LIMTOKiHU, TIPO-
CTarJaHIWHM, OUCIIMiAeMis YMHITh MpsIMy Jil0 Ha €HI0-
TEJIOLUTH CYIMH HUPKU Ta Ha caMy HMPKY. Buiesragani
MemiaTopH, SIK BiIOMO, BUPOOJISIIOTLCS afuIIOIUTaMu [1—
5]. doBeneHo, 10 MOETHAHHS BUCOKOTO PiBHS JIENITUHY
B KPOBi 3 MOPYLIEHHSIM JIiMiTHOTO MpodiIto Ma€e 3B 130K
3 MOpyILIeHHAM (GyHKIIT HUpoK [1]. OTke, MOXHA CTBEp-
IDKyBaTH, IO OXUPIHHA — IIe¢ MOAM(IKOBAaHUN YMHHUK
pU3UKY iHiuiawii i/abo mporpecyBaHHS XPOHiYHOI XBO-
pobu Hupok (XXH) mo TepmiHalbHOI CcTamii, HE3aJIeXKHO
BiI eTiosioriyHOro YMHHUKA BUHMKHeHHs XXH [4, 6, 7].
OXUpiHHS MOXKe MPSIMO BIIMBATH Ha HUPKU Yepes 3ara-
JIEHHSI, OKCUJAHTHUI CTpec, 30iIbIIEHHST 00’ €EMIB XUPY B
HUPKOBUX CHHYCaX Ta NapaHe(pajibHOI0 X1UPOBOTO JIETIO0,
Kki1yooukoBy rinepdinbsrpatiito (KI') Tomro ta ornocepenko-
BaHO — 4Yepe3 BUCOKUIT pU3UK PO3BUTKY IIYKPOBOTO /iabe-
Ty, METabOJIIYHOTO CUHAPOMY Ta apTepiabHOI TilepTeH3sil
[3,4,6,8—17].

Mexanizm KI' ripu oxxupiHHI BKIIIOYA€E TiMepiHCyIiHe-
Milo, TpMBay aKTHBAIlil0 peabcopOIIii HATpPilO, OJliroHed-
podito Tomo. [ligBuieHHs peadbcopOlIii HATPilO B KaHAIb-
11X (y BUCXigHiM yacTuHi metii [eHne) yepe3 3BOpOTHUIA
KaHaJIblIeBO-KJIyOOUKOBUI 3B’SI30K 3 OIIOCEPEIKOBAHOIO
Iuataliero apepeHTHUX apTepion (TimepiHcyniHeMmis iH-
NyKy€ 3MEHUIEHHS onopy ahepeHTHOI apTepioyin Kiryoou-
Ka) Cpusi€ MiABUIIEHHIO BHYTPIIITHOKIYOOUYKOBOTO TUC-
Ky Ta pO3paxXyHKOBOI IIBUIKOCTI KJIyOOUYKOBOI (pibTpaliii
(pIIK®D) [1, 18].

TTomkomKkeHHsT HUPOK TIPY OKWPIHHI 3/iMICHIOETHCS
MEePeBaXHO IIJISIXOM €HI0TeMiaIbHOI AucGyYHKILi1, TpuBa-
noi KI' Hupok, akTuBallii peHiH-aHTiOTeH3UH-aIbI0CTePO-
HOBOI CHUCTEMM, KacKajay IMpo3anajibHUX IIUTOKiIHIB TOLIO
[1]. dlx mpaBwI0, 3MiHM HUPOK MPU OXMPIiHHI XapaKTepr-
3YIOTbCSI BUPAXXEHOO TimnepIuiasiero i/abo rirneprpodiero
¢yHKIiioHyrounx HeppoHiB 3 KI' i, sIK Hacmimok, po3Bu-
TKOM TJIOMEPYJIOCKJIEPO3Y 3 XPOHIYHOI HUPKOBOIO HEA0-
CTaTHICTIO. AJle MeXaHi3MHU BIUIUBY OXUpiHHSI Ha XXH 111e
MaJio BUBYEHi [3, 6].

3rigHo 3 MpoBeIeHNM IOCITiKeHHIM, icHye U-nonioHa
3aJIEXXHICTh MiX MOKa3HUKOM iHaekcy macu Tita (IMT) Ta
MOKa3HUKaMU CEePIEBO-CYIMHHOI i 3arajJbHOi CMEpPTHOC-
Ti — TaK 3BaHUI napamgokc oxupinas [19, 20]. ITix «mapa-
JIOKCOM OXXHMPiHHS» MAa€ThCS Ha yBa3i, 1o namieHTu 3 IMT
Bixm 25 mo 34,9 kr/m>MaiOTh MEHIINI MOKA3HUK YacTOTH
PO3BUTKY CEpLEBO-CYAMHHUX YCKJIaJHEHb Ta Kpallli Mo-
Ka3HUKU BUXKMBAHHS MTOPiBHSHO 3 MalliEHTaMU, SIKi MalOTh
IMT < 18,5 kr/m? a60o > 35 kr/m?. IIprurHa BUHUKHEHHS
1IOTO MapagoKcy i noci HeBimoma [19].

Kinbkictb xxupooi TkanuHu (KT) y nauienTis 3 XXH
HalfyacTille OILiHIoTh 3a goromoroo IMT, gakuii, xou
MPOCTUM 1 3pyYHUIN Y BUKOPUCTaHHi, ajie HEe 30BCiM TOY-
HUIi, OCKiJIbKM HE BPAaXxOBYE M’SI30BY Macy i 3aTpUMKY pi-
nuau B KT. Binbir TouHo ouinutu 06’em KT noromarae
JIOIATKOBE BUMIPIOBaHHSI OKPYXKHOCTI Taslii, CIiBBiIHO-
IIEHHS Tajil Ta CTETOH i TOBIIWHA IIKipHOI CKJIAAKUA TPU-
merica [21, 22].

IMamienTn 3 XXH y nmoenHaHHi 3 BicLiepaJIbHUM OXKH-
PiHHSIM, SIK IIPaBUJIO, MAlOTh aTePOTeHHUI JIIMiMHUH ITpo-

Ginb, KM XapaKTepU3Y€EThCsl MiABUIIEHHSIM PiBHIB 3a-
rasibHOTo XojectepuHy (sChol) (3a paXxyHOK MiIBUILEHHS
KOHILIEHTPAllil X0JeCTepUHY JIIMONPOTEIHIB 1y>Xe HU3bKOI
winsHocTi (VLDL)), Tpuriiuepuais (sTrig) Ta 3SHUKEHHSIM
XOJIECTEPUHY JIIOINpPOTeiHiB BUCOKOi miibHOcTi (HDL)
y TIOEIHAHHI 3 TiJIBUILIEHUM PiBHEM JIENITUHY, TTOPYIIEH-
HSIM TOJIEPAHTHOCTI JO TJIIOKO3M, HU3bKOIO aKTHUBHICTIO
JIEHUTUH-XOJIECTepUH-alMATpaHchepa3d Ta TOPYIIeH-
HSIM TIepuPepUIHOI PeIUPKYIISLIil TITOMPOTeiHiB HU3bKO1
minsHocTi (LDL) [1, 22, 23]. Ha HU3bKY aKTUBHICTb Jie-
LIUTUH-XOJIECTepUH-alIMIITpaHChepa3u BKa3ye 3HUKEHHS
PiBHS anoJlinonpoTeiny A2 Ta 30iIbIIEHHS KiJIbKOCTI aro-
ninonporeiny A3 [1].

Takox iranificbkumu BYeHuMHU (Amato M.C. et al.,
2010) OyB 3anpoIIOHOBAaHWII HOBMI TeHIEPHO-CICILIM-
(iuHMii nokazHUK (MapKep AMCOYHKIII BiciuepalbHOT
XKT) — ingekc BicuepanbHoro oxupinHs (IBO) (Visceral
Adiposity Index — VAI), sknii BupaxoByeThcs 3a popmMy-
jamu M. Amato et al. [15, 22, 24-29].

IMpouentHuii BmicT KT (%2KT) MoxHa TaKOX OIIiHIO-
BaTH 3a JOIIOMOTOI0 piBHAHHA Deurenberg.

Merta AOCHiIKEHHS: TOCTIANTH 3B’SI30K MiX HamgMip-
HOIO Macolo Tijla a00 oxupiHHAM mauieHTiB 3 XXH [—-I11
cTajii Ta mepebiroM i po3BUTKOM yckiaagHeHb XXH 3a na-
HUMHU NPOodio ypoMOyJIiHY.

Juzaiin mocaimkennd. Y mepion 3 auctoraga 2021
poky 1o motuit 2023 poky y TOB «BETA-TTJIKOC», TOB
«Hedponoriuna kminika mnpodecopa Imutpa IBaHOBa»
ta KL BpoBapchkoi GararornpodisbHOI KIIiHIYHOI Jii-
KapHi, 110 € KJIiHiYHUMU 6asamu Kadenpu Hedposorii Ta
H3T HauioHanbHOro YHIiBEepCUTETY OXOPOHM 3I0POB’SI
Vkpainu imeni I1.J1. lllynuka, 6y70 mmpoBeneHo MpoCIeK-
TUBHE paHIoMizoBaHe KoropTHe mociimkeHHss ROLUNT
(uUROmoduLin, UbiquinoNe, glutaThione), y sikomy B3stiu
yyacTb 123 maiieHTu.

MarTtepiaAu Ta meToamn

KputepisiMmu BKJIIOUEHHS XBOPUX Y JOCHIIKEHHS
ROLUNT 0yau: HasiBHICTb pe3yJbTaTiB JJabopaTOpHO-iH-
CTPYMEHTAJIbHUX 00CTEXEeHb, BiK Bia 18 o 64 pokiB, 3roma
MallieHTa Ha y4acTh y JOCTIKEeHHI, 3AaTHICTb 10 afeKBaT-
HOI CIiBIIpalli B MpoLeci JOCTiKeHHS.

Kpurepisimu BuximoueHHs1 3 pocuimkeHHs: ROLUNT
Oy/IM BimMOBa MAIli€HTa, IICUXiYHI pO3JIagu, JeKOMIICHCa-
1isT XpOHIYHMX 3aXBOPIOBaHb, TOCTPI HEBINKJIAOHI CTaHU,
TSDKKi 3aXBOPIOBAHHS IIEYiHKM, OHKOJIOTIS.

Vci nalieHTH BlIacCHOPYY MiAnucanu iHpopMoBaHy 3ro-
Iy Ha y4acTb y AOCIiIXKEHHi, YCi MaHi JOCHiIKEeHHs Oyau
3HEOCOOJIEHI.

IMauienTiB Oyno nomiseHo Ha 3 rpymu: l-ma rpymna
(n =21) — mamientu 3 XXH I-III ct. Ta IMT < 25 k1/M?,
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 kr/M2.

Yci manieHTs oOcTtexeHi JabopaTopHO. 3arajibHO-
KJIiHiYHI Ta 0iOXiMiYHi J1a0OpaTOpHi MOCTIIKEHHS BUKO-
HyBammcsa B nadoparopii TOB «BETA-ITJIKOC» Ha aBTO-
MaTu3oBaHoMy OioximiuHomy anamizaTopi XL 180 (Erba
diagnostics Mannheim) 3a cTaHmZapTHOIO METOAMKOIO, Ha
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3abip KpoBi /It JOCTIIKEHHS IPOBOAMBCS HaTIIECEP-
me o0 09:00 roguHi paHKY, 30MpaHHSI cedi i JocTaBKa B JIabo-
paTopito 3IiiiCHIOBaIMCS MalliEHTAMU CaMOCTIifHO, 3TiTHO
i3 3araJIbHONPUINHITUMU BUMOTaMMU.

VY maii€eHTiB IOCTiIXKyBaTUCh HACTYITHI TTOKAa3HUKMU:
CTaTh, BiK, Maca Tijia, 3picT, OKpyxHicTh Taxii (OKp. Taii),
ypomonymin ceui (uUmod), moboBa eKcKpellis ypoOMOIy-
niny (uUmod24), anpOymiH ceui (uAlb), KpeaTuHiH ceui
(uCrea), cupoBatkoBuii ypomoayiiH (sUmod), cupoBat-
KoBuii KpeaTuHiH (sCrea), ceuoBuHa cupoBaTku (sUrea),
azor ceyoBuHu (BUN), remorno6in (Hb), sChol, HDL,
LDL, VLDL, sTrig, cucroimiyHuii apTepialbHUIA TUCK
(CAT), piacroniuHuii aprepianbuuii Tuck (HAT), mynbc
(PS), noxuna (Josx), ToBuiuHa (Tosii), upuna (Lup)
HUPOK, noBxkuHa ([JoBx H.c.), ToBuirHa (ToBI H.C.), 1IU-
puHa HupkKoBoro cuHyca (LlIup H.c.) HUPOK, iHIEKC pe-
sucteHTHOCTI (IR) a. renalis.

Takox po3paxoByBaJaMCs IOXiIHI ITOKA3HUKM, SK-OT:
IMT, uAlb/uUmod [30], uAlb/uCrea, uUmod/uCrea,
uUmod/sUmod, uUmod/plUK®,, ., dpakuiiiHa ekckpe-
wist 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 006’eM mapeHxiMu HUpOK (O6’em map.).

¥ Bcix nauienTiB Bu3HaueHo IMT 3a dpopmyinoro Ker-
ne: IMT = maca Tina (xr)/3pict (M)2. Y HopMi 11eit iHIeKC
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/m? — Haj-
MipHa Maca, 6ibiie 3a 30 Kr/mM? — OXKUPiHHS.

Okp. Tajiii BUMipIOBaJIX B BepTUKAILHOMY ITOJIOXEHHI
mali€eHTa, y OUITHII MiXK HIDKHIM peOpoM i crista iliaca.
Okp. Taiii > 90 cMm y 4osoBikiB Ta > 80 cM y XiHOK BKa3ye
Ha TIBUILEHU PU3KMK CePLIEBO-CYIMHHUX 3aXBOPIOBaHb,
a Okp. Tanii > 90 cm y xiHok Ta > 100 cM y 40JIOBiKiB — Ha
BUCOKUI PU3UK CEPLIEBO-CYTMHHUX 3aXBOPIOBAHb.

IBO po3paxoBy€eThes 32 HACTYITHOIO (hOPMYJIOIO:

151 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, ninmigorpamoio Ta po3mno-
nimoMm 2KT IBO nopiBHioe 1.

% KT oLiiHIOBaJIM 32 IOITOMOTI010 piBHsIHHS Deurenberg:
%XT =1,2%xIMT + 0,23 x Bik — 10,8 x Ctrarb — 5,4,
ne Cratb — koedillieHT, KWt TOpiBHIOE | /151 YOIOBIKiB
i 0 — mst xiHok. Y HopMi y yosoBikiB %2KT B opraHizmi
CTaHOBUTH OJ3bKO 15—20 %, y XiHoK — 25—30 %. [lpu
OXXMPIiHHI 1l TOKa3HUKU OYIyTh MepeBUITyBat 25 % y 4o-

JIOBiKiB Ta 33 % — y XiHOK.

VY Bcix maiieHTiB OyJ10 BU3HAUYEHO iHIEKC KOMOpPOi-
HocTi. Iamexc Charlson 3ampoIrroHOBaHMI UIST OLIIHKK
BiImajgeHoOTo MpOorHo3y KoMopoimHux xBopux y 1987 porwi
BueHuM M.E. Charlson. Lleii innexc ouiHroe B 6anax (Bim 0
1o 40) HasIBHI CYITyTHI 3aXBOPIOBaHHSI, a TAKOX JOMTAETHCS

O/IMH 0as1 Ha KOXHi JeCSTh POKIB XKUTTS Y IalliEHTa cTapliie
Bix 40 pokiB (To6TO 50 pokiB — 1 6ai, 60 pokiB — 2 Ganu
i .1.). 3a ingekcom Charlson MoxXHa BU3HAYUTH JIeTallb-
HICTb Malli€EHTIB, sIKa 32 BiICYTHOCTi KOMOPOiMHOCTI CTaHO-
BUTh 12 %, npu 1—-2 6anax — 26 %, npu 3—4 6anax — 52 %,
a rpu cymi moHaz 5 6anis — 85 % [31, 32].

AT BuMiptoBanu Ha TpaBiii pylli cuasyu abo B ropu-
30HTAJIBHOMY TTOJIOXKEHHI MiCJIsl 5 XBUJIMH Y CITOKOI 3a J10-
TTOMOTOI0 aBTOMAaTMYHOTO MOHITOpa JUISI BUMipIOBaHHS
AT (PANACARE, Himeuunna). AT BuMiproBaBcs 3a 10-
IIOMOIOI0 MaHXeTHU BiAIIOBIIHOIO PO3Mipy 3 iHTEpBaJIOM
60—90 ¢ Tpu pa3u. ApTepiajbHa TilepTeH3is BCTAHOBIIO-
BaJlacsl Ha IiJICTaBi paHillle AiarHOCTOBAHOI rinepTeH3ii i/
a6o BusBieHHs cepeaHboro CAT > 140 MM pT.cT. i/abo ce-
pennaboro AT > 90 MM pT.CT. 2060 npu Mpuitomi NalieHTOM
AHTUTITIEpTeH3WBHUX JIKiB [32].

CryneHi apTepiajqbHOI TirepTeH3ii BiIMoBimHO 10
KputepiiB MixxHapoaHoi acouianii rineprensii ta BOO3
(1999):

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

— II ctynine — CAT 160—179 mm pr.ct., JAT 100—
109 MM pT.CT;

— I crynins — CAT > 180 mM pr.ct., IAT > 110 Mm
PT.CT.

pILLIK® y HOpMi cTaHOBUTB 95 + 20 Mi1/xB/1,73 M? y Ki-
HOK i 125 mu/xB/1,73 M2 y wonoikis (1o 30 pokis). llopiu-
Ho miciis 30 pokiB pILIK® 3umxyeTbest Ha 1 Mi/xB/1,73 m?
(Levey et al., 2011). plLIK® owiHOBa M 32 JOMOMOTOIO
dopmyin koHuBepTallii piBHs sCrea CIiBpoOIiTHUIITBA €TTi-
nemiosorii XXH (Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI)) [32].

Hasgshicte aHemii Bu3Hauajach 3a KpUTEpiIMU
European Dialysis and Transplant Association — European
Renal Association (EDTA-ERA) (1999):

— JUIS KiHOK Yy IMpeMeHOoIay3i Ta Mali€HTIiB y Mpemy-
6eprari — Hb < 110 r/m;

— JUIS YOJIOBIKiB i XIiHOK Yy IIOCTMEHOmay3i —
Hb < 120 r/a [31, 32].

[Tpotein Umod (90 k/1a) yTBOpPIOETHCSI BUKITIOYHO €TTi-
TeJiaIbHUMU HUPKOBUMU KJIITUHAMU, sIKi BUCTWJIAIOTh
TOBCTUI BUCXiTHU Bifutin neti [eHe i nucranbHi KaHab-
ui. [pu HopmanbHil dyHKuii HUpoK Umod BUBOAUTHCS
i3 ceuero 3i mBUAKicTIO 30—60 Mr/mOOY, y CUpOBAaTIIi Iia-
mazoH Umod MeH1 BuBueHuit i cranoButh 30—500 Hr/Mt
[33, 34].

Metonuka BusHaueHHs1 piBHAI uUmod Taka. 3pasku
ceui (cepemHss mopilisi), 3i0paHOi BpaHIli, Biapa3y Micis
OTpUMMaHHSI Po3MoaiIsuin B mpobipku (1,5 mi). Yci 3pas-
KU ceui 30epiranmucst mpu temneparypi —20 °C. uUmod
BUMIpIOBAJIM 3a IOTTOMOTOI0 KOMEPIIIHHO TOCTYITHOTO Ha-
6opy mis imyHodepmeHTHoro aHanizy (ELISA) (OriGene
Technologies GmbH, Tepdopn, Himeuunna). Hanani Bu-
poOHUKOM xapakTepucThKy [MDA: Ha3Ba — BUCOKOUYTIIH-
Buit ceHaBiu-Habip ELISA st KinbKicHOro BM3HAY€HHS
Umod moauau (Human Uromodulin/umod ELISA Kit);
96 nyHOK 3i cTpinmamu; yymmBicth < 10 1r/MI1; miama3oH
BusiBieHHs 312—20 000 nir/mut; nipu 4 °C — 36epiraHHs
npotsrom 6 micsuis, mpu —20 °C — mpotsrom 12 micsiis.
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Pisenp uUmod BuMipioBaau 3a J0MOMOroi ¢oTroMerpa
npyv AO0BXUHI XBWIi 450 HM i eTaJlOHHIN MOBXWHI XBUJIi
620 M. JlocmimKeHHsT MPOBOAMIOCh Ha iMyHOMepMeHT-
HoMy aHamizatopi RT-6100 (Rayto Life And Analytical
Sciences Co., Ltd., Kuraiicbka Haponna PecriyGaika).

KanibpoBana kpuBa BiIoBigae aiana3oHy i HOpMaMm
BUPOOHMKA JTAHOTO PEAaKTHMBY Ta HAaBEIEHOMY HUM TIpU-
KJ1any CTaHOApTHOI KPUBOI, SIKa BXOAWIA IO PEaKTUBY:
Human Uromodulin/umod ELISA Kit (EA102492). ITpu-
KJ1aJ CTaHOAPTHOI KPpMBOI MOAaHO Ha puc. 1.

HaitBumuit  O.D. 3HaueHHsT Moxe OyTu BHU-
UM a00 HWXYUM, HiX y npukiami. Pesyabrar ekc-
MEePUMEHTY € CTAaTUCTUYHO 3HAUYIIUMM, SIKIIO HaWBU-
mwuit O.D. 3HaueHHst He MeHuue 3a 1,0. KoHieHTpalist
0/312/625/1250/2500/5000/10 000/20 000 (rir/mur), O.D.
0,124/0,166/0,196/0,291,/0,436/0,676/1,158/2,017. Ha
MiACTaBi LIMX JAaHUX MOXHA CTBEP/KYBATU, IO PEAKTUB
po0OouMii i IKiCTh TOCTiIKeHHS BUcoka [31].

Hocnimxennst nposoauioch B TOB «BETA-TTJTIOC»,
sKe € kiiHigHo 6a3or0 HYO3Y imeni I1.J1. Illynuka, Ha
craionapHoMmy Y3-amaparti Toshiba (Canon) Aplio 300
(AnoHist), 3 konBekcHUM nmatdyukom Toshiba PVT-375BT
(3,75 MI1).

V3]l HUPOK MPOBOAUIIOCS OTHUM JiKapeM IS BCixX Ma-
LIEHTIB 3riHO 3i CTaHAAPTHUM MPOTOKOoJIoM. Ha coHorpa-
Max (3 MaKCHMMaJIbHOIO JOBXMHOIO OCi) BUMIpIOBAJIKCSI B
TOPU30OHTAJBbHOMY MOJIOXKEHHI MallieHTa, Ha CIiuHi: [{oBX,
[Iup, Toir koxxHOT HUPKU. IR a. renalis BUMiptoBaBcsi B
TOPU30HTAJILHOMY TTOJIOKEHHI TalliEHTa, Ha CIIMHI, B Me-
JKax LEHTPaJbHOIO eXOKOMIUIEKCy [35, 36].

VY maii€eHTiB IOCTiIXKYyBaTUCh HACTYITHI TMOKA3HUKMU:
HoBx npasoi Hupku (ITH), Tosm I[TH, up ITH, O6’em
3ar. [1H, JdoBx H.c. I1H, ToBm H.c. ITH, Iup #.c. ITH,
O06’eMm H.c. [1H, O6’em map. ITH, IR a. renalis [TH, JoBx
niBoi Hupku (JIH), Tosmr JIH, Ilup JIH, O6’em 3ar. JIH,
HoBx H.c. JIH, ToBur H.c. JIH, Ilup H.c. JIH, O6’em H.c.
JIH, O6’em nap. JIH, IR a. renalis JIH.

0O06’eM HUPOK po3paxoByBaBcs 3a dopmysor: O6’eM
3ar. HUpKu (cm?) = JloBxk (cM) X LLup (cm) x Tosir (cMm) X
x0,523.

Aptepianbauii IR po3paxoByBaBcs HACTYITHUM YHHOM:
IR = (Vmax — Vmin)/Vmid, ne Vmax — cucroJiiyHa mBu/I-
KicTh KPOBOTOKY B a. renalis, Vmin — miactosiiyuHa 1mBu/I-

2,5

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

PucyHok 1. CtangaptHa kpusa uUmod

KiCThb KPOBOTOKY B a. renalis, Vmid — cepeaHs IIBUIKICTh
KPOBOTOKY B HUPKOBIli a. renalis; 3HaueHHs ~ 0,6 (0,5—0,7)
BBAXKAETHCSI HOPMAIbHUM (JIJ11 HUPKOBMX aJIOTPAHCIUIaH-
tatiB BepxHs mexa 0,8—0,9).

O0’eM 3ar. HUPOK pO3paxoByBaBcs 3a (HOPMYIIOIO:
006’eM 3ar. Hupku (cm?) = JToBxk (cM) x [up (cm) x Tosig
(cm) x 0,523.

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

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

AK mpaBwio, MOBXWHA HUPKU JOPOCHOI JIOAUHU B
HOpMi 3HaxonuThest B Mexkax 10—12 cm, asie nonmyckaeTbest
i OLTBII IIMPOKMI Miarma3oH Bif 7 mo 14 cM, sIKio (yHK-
11ist HUPOK y HOopMi. ToBIIMHA HUPKU 3a3BUYail HE Oisblie
3,5—4,5 cm. llluprHa HUPKK Y HOpMi Tpoxu Oisbiiia 3a 4,5.

Yci maiieHTr 3amoBHIOBaJM aHKeTy losutaHmchKo-
ro OIUTYBaJbHUKA Xap4yoBoi moBeminku (Dutch Eating
Behavior Questionnaire, DEBQ) Ha mpuiiomi y Jikaps B
TOB «BETA-TIJTIOC».

XapuyoBy MOBEIiHKY Ialli€HTIB OLIiHIOBAJIM 3a JOIIOMO-
roto DEBQ, 110 Mae 33 nyHKTH, siKi 06’ eaHaHi y 3 IKaIu:
nepui 10 3anuTaHb — oOMexXyBajlbHa XapyoBa MOBEIiHKa
(DEBQ 06Mm.); 3 11-ro 1o 23-Te 3amuTaHHSI — €MOILio-
reHHa JiHisg noeninku (DEBQ emorr.); 3 24-ro no 33-te
3allUTaHHS — EKCTepHaJibHa xapyoBa mosefiHka (DEBQ
ekc.). KoxxHe muTaHHsI Ma€ 5 BapiaHTiB BiIIMoBimi, 3a KO-
JKeH ITyHKT HapaXxoBYEThCS Bin 1 mo 5 OaiiB. 3a BiImoBigb
«HiKomm» — 1 6an, «pigko» — 2 0anu, «iHomi» — 3 Oasu,
«9acTo» — 4 6au, «IyxKe 9acTo» — S5 0alliB, 3a BUKJIIOUCH-
HsM 31-TO MYHKTY, € 3a BiANOBiOb «HIKOIM» — 5 0aliB,
«pigko» — 4 Ganu, «iHOmi» — 3 Oanm, «gacTo» — 2 Oaiu,
«myxe yacto» — 1 6an [37]. Aus. maoéa. 1.

JIIs1 OLliHKY PO3MOIiay AaHMX 1jis BuOipku (n > 50)
BUKOpUCTOBYBaBcs Kpurtepiii Konmoropoa — CMUpHO-
Ba (tect Jlinnicdopca), aasa Bubipku (n < 50) — Kputepiii
[lamipo — Yinka. JlaHi 3 HOpMaJIbHUM PO3IOAiIOM OyJIN
HaBeJICHi SIK cepeiHE T CTaHAapTHE BiIXWJIEHHS (IaHi Ha-
BeneHi ik M * SD), a naHi, po3noii sKux BiIpi3HSIBCS Bil
HOPMaJIbHOTO, — $IK MeJliaHa (HVKHiil KBapTWIb, BEPXHiit
KBapTuJib) (naHi HaBeneHi sk Me (Q2) (Q1, Q3)). Bukpus-
JIeHI JaHi Iepe aHaxi3oM Oyiu Jorapu@MidHO ITlepeTBOpe-
Hi. KaTeropiitHi naxi mogaHi y BigcoTkax. JliHiliHYy perpe-
CiI0 MPOBOIMIIM i3 3aJI€XKHOI0 3MIiHHOIO Ta HE3aJIeXKHUMU
3MiHHUMU. KopensduiiiHuii aHai3 i aHajai3 MHOXMHHOI
perpecii mpoBoauau 3a KoedinieHToM Kopesiii [Tipcona
(r). P-3HauenHsa < 0,05 BBaxajocsi CTaATUCTUYHO 3HAUY-
KM, MaTemMaTUYHUI aHali3 i cTaTUCTUYHA 0OpoOKa pe-
3yJIBTATIB 3AiCHIOBAIMCH 3a 0IToMoroto rporpamu SPSS
Statistica 29.0.

JocimkeHHs 010 CXBaJIeHO KOMICi€I0 3 MUTaHb €TUKU
HatioHanbHOTO YHiBEPCUTETY OXOPOHU 3M0POB’sT YKpaiHu
imeni I1.JI. Illymuka.

[Ipu nposenenHi nocmimkeHHss ROLUNT morpumMyBa-
JIUCH TIpaBUJI O€3MeKM TS 30epeskeHHs XXKUTTS, 3M0POB’st
i mpaB MAali€HTIB, MOPaJIbHO-€TUYHUX HOPM i KaHOHIB
JIFOACBHKOI TiMHOCTI 3rigHO 3 IebCiHChKOIO AeKiIapalli€lo
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BcecBiTHbOi MeanuHOI acolianii (€eTUYHI MPUHIUIN TIPO-
BEJICHHSI HAyKOBUX MEIUYHUX AOCTIIKEHb 3a y4acTio JIIo-
muHu (1964—2008 pp.)), OCHOBHMX IMOJIOXXEHb KOHBEHIIIi
Panu €Bponu mpo mpaBa JIOAMHU Ta OioMeaULIMHY (Bif
04.04.1997), EtuyHoro komaekcy BueHoro Ykpainu (2009)
i Hakazy MO3 VYkpainu Ne 690 Bix 23.09.2009 (3i 3miHa-
MM, BHECEHUMU 3TigHO 3 HakazoM MO3 Ykpainu No 523
Bim 12.07.2012).

PesyAbTaTH

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

YV crpykrypi XXH mnepeBaxHy OUIBIIICTE CTAaHO-
BUB TYyOYJOiHTepCTULiaTbHUI HEe(MPUT HEBCTAHOBJIEHOT
etiosorii — 27 mamnieHTiB (29,67 %), rinepTeH3WBHA He-

Ta6nmys 1. DEBQ

Ne 3anuTtaHHs

Bignosipi Banu

1 2

3

=Y

1 FKLLO BM Habpanu Bary, B/ iCTe MeHLLe, HiXX 3a3Bmnyan?

Hikonun

Pigko

IHogj

YacTto

Oyxe yacto

3BUYaHOro Npunomy ixi?

Y HamaraeTecb BM ICTU MEHLLEe, HiXK BaM XOTiflocs 6, nig yac

Hikonn

Pigko

IHomi

YacTto

Hyxe vacto

iB 4yepes Te, o TypbyeTecs npo cBoto Bary?

Y1 yacTo BM BIAMOBISETECS Bifl 3aMPONOHOBAHOI iXi Y1 Harno-

Hikonn

Pipko

IHogj

YacTto

Oyxe vacTto

4 Y cTtexute BM 3a TUM, LLIO came icTe?

Hikonun

Pinko

IHo g

YacTto

Oyxe yacto

5 B1 HABMUCHO BXMBAETE NPOAYKTU, Ki CMPUSIOTb CXYAHEHHIO?

Hikonun

Pigko

IHogj

YacTto

Oyxe vacto

3BMYaK, y HaCTYNHi OHi?

Ak BM 3’inn 3aHagTo 6ararto, Yu icTe BM MeHLLe, HiX 3a-

Hikonn

Pigko

IHogj

YacTto

Hyxe vacTto

7 Yun HamaraeTecs BM iCTM MeHLLe, LLo6 He nornaawartn?

Hikonn

Pioko

IHogj

YHacTto

|l OO0l [W|N|=

Oyxe vacto

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

Tom 13, N2 3, 2024



OpuwuriHaabHi ctarti / Original Articles

lMpopoBxeHHs1 Tabn. 1

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

Hikonun

Pigko

IHo g

YacTto

Oyxe yacto

71K YacTo BBEYEpi BM HAMaraeTecs He iCTu, TOMy LLIO CTeXUTe
3a CBOEt0 Barow?

Hikonn

Pigko

IHogj

YacTto

Oyxe vacTto

10

Y mae 3Ha4eHHs Balla maca, Konu Bu icte?

Hikonn

Pigko

IHomi

YacTto

Hyxe vacto

11

Yu e y Bac 6axKaHHs iCTW, KoY BU pO3[paToBaHi?

Hikonn

Pipko

IHogj

YacTto

Oyxe vacto

12

Yn e y Bac 6axaHHs icT1, KoM Bam Hi4oro pobutn?

Hikonun

Pinko

IHo g

YacTto

Oyxe yacto

13

Yu e y Bac 6axkaHHs iCTU, KoY BU NPUrHIYEHi Y 36EHTEXEHI?

Hikonun

Pigko

IHogj

YacTto

Oyxe vacto

14

Yu e y Bac 6axaHHs NoiCcT1, KONM BaM CaMOTHLO?

Hikonn

Pigko

IHomi

YacTto

Hyxe vacto

15

Yu e y Bac 6axkaHHs iCTu, KoM Bac XTOCb NigBOANTL?

Hikonn

Pigko

IHogj

YHacTto

Oyxe vacTto

16

Y1 BUHMKAE Y Bac 6axaHHA iCTW, KONMM BaM LLOCb MNePeLLKO-
OXae, BCTae Ha BaLLOMY LLNSAXY?

Hikonun

Pinko

IHo g

W=Dl OOl |IND|[=|H
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lpopoBxeHHs1 Tabn. 1

YacTto

Oyxe vacto

17

Y1 BUHMKAE Y BaC 6aXaHHSA iCTW, KON HAbNMXKaETbCA LLIOCh
HenpuemHe?

Hikonn

Pigko

IHO g

YacTto

Oyxe vacto

18

Yu BMHMKaE y Bac 6axKaHHs iCTU, KON BN XBUITIOETECH YN Ha-
NpYy>eHi?

Hikonn

Pigko

IHogj

YacTto

Oyxe yacto

19

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

Hikonun

Pipko

IHomi

YacTto

Oyxe vacto

20

Yu e y Bac 6axkaHHs iCTW, KoY BU HanNsiKaHi?

Hikonun

Pigko

IHo g

YHacTto

Hyxe vacto

21

Yu BMHMKAE y Bac 6axkaHHs iCTU, KON BN pO34apoBaHi?

Hikonn

Pigko

IHogj

YacTto

Oyxe vacto

22

Yu BMHMKaE y Bac 6a)KaHHS iCTU, KONM BN CXBUINbOBAaHI Y
3acMy4eHi?

Hikonn

Pigko

IHomi

YacTto

Oyxe vacto

23

Yu e y Bac 6axkaHHs iCTW, KON BaM HygHO?

Hikonun

Pinko

IHomi

YHacTto

Hyxe vacto

24

AKLo ka BamM cMakye, By icTe Ginblue, HiXX 3a3Buyan?

Hikonn

Pigko

IHogj

YacTto

Oyxe vacTto

a2l |=|O|H~|H

25

FAKLLo xa gobpe naxHe i BUrNSQae, BU icTe GinbLue, HixX 3a-
3BMYan?

Hikonn

—_

18
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3akiH4YeHHs Tabn. 1

Pinko

IHOgj

YacTto

Ly>xe 4acto

26

FAKLLO BM 6a4mTe abo BigyvyBaeTe 3anax CMa4vHol ixi, UM ey
Bac 6axxaHHs ue 3'icTn?

Hikonu

Pinko

IHogj

YacTo

Hyxe yacto

27

FIKLLO Y BacC € LWOoCb CMayHe, BU icTe ue Bigpasy?

Hikonu

Pioko

IHogj

YacTo

Hyxe yacto

28

FKLLO BM NpOX0AMTE MOB3 NEKapHIO, Y BaC BUHMKAE GadkaHHS
KYMNUTU LLIOCb CMaYHe?

Hikonun

Pigko

IHogj

YacTo

Hyxe yacto

29

FKLLO BM NpoxoamTe NoB3 3aKyco4Hy abo kade, y Bac € ba-
XKaHHS KyMNnUTU LWOCb CMaYvHe?

Hikonn

Pigko

IHogj

YacTto

Hyxe yacto

30

FAKLLO BM 6aunTe, [K i0ATb iHLUI, YY BUHUKAE y Bac 6aXKaHHs
ictn?

Hikonn

Pigko

IHomi

YacTto

Hyxe vacto

31

Y MmoxeTe BM BCTOATU Nepes CMayHo0 Ker?

Lyxe yacto

YacTto

IHomi

Pigko

Hikonun

32

Bu icTe 6inbLue, HiX 3a3Bu4an, Konn 6a4mTe, sK iHWi igaTb?

Hikonun

Pigko

IHofj

YacTto

Lyxe yacto

33

[oTyl04M Xy, BU CXUIbHI LLOCb 3'icTU?

Hikonn

Pioko

IHOMI

YacTto

Oyxe yacto

alh|lOW|IN[=lO|A[OIN|=2OM|lOIMD=2|OR|lWOIN=O|A|OIND|=2OM|lOIND=|ORWOIN|=O|MOID|=OD|W[N
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dpomaris — 22 nauientu (24,17 %), niabetmyHa He-
dpomnarist 6yma y 16 mamientis (17,58 %), 12 mamieHTiB i3
ceyokam’ssHo1o xBopoboio (CKX) (13,19 %), nauientu 3
XpOHiYHO0O iHpeK1ie cevoBuBinHuX musixis (ICBI) —
10 oci6 (10,99 %), momarpuuHa Hedpomnaris — 2 (2,2 %), 1
MarieHT 3 mojikicro3om HUPOK (1,1 %), 3 XpOHIYHUM TJI0-
mepynonedppurom — 1 (1,1 %). Aus. puc. 2.

ITpu Y3]l HUpOK 3HAYHY YACTKy MaB CEUOCOJbOBUI
miate3 — y 55 mauienriB (44,72 %), Hedpomitiaz — y 12
(9,76 %), xictu HUPOK Oy/u y 38 mamienTis (30,89 %), aH-
rioninoma — y 18 (14,63 %), npiOHi rinepexoreHHi BKIO-

yeHHs (KaabuudikaTy, cKiIepo3 mapeHxiMu Ta iH.) — y 23
(18,7 %). Aus. puc. 3.

Menianu 3Hayenb IMT 1, 2, 3-i rpym — 22,1; 27,61 32,9
BinmoinHo. Cepenni 3HaueHHs1 uUmod, uUmod24, uAlb,
sUmod mns 1-i rpynu craHoBisaTh 25,06; 56,18; 17,95;
47,22 BiANOBiAHO, Me/liaHW 3HAYeHb LIUX MMOKA3HUKIB IS
2-1i 3-i rpyn BigmoBinHo — 26,2 1a 26,15; 57 ta 53,75; 26,7
Ta 28,55; 47,65 1a 49,4. /lus. maoa. 2.

Menianu 3HaueHb IR mpaBoi i JiBoi HUPOK Oyau Ha-
crymui: 0,61 mrg 1-i rpymm, 0,66 1 0,65 — s 2-1 rpymu,
0,67 ta 0,66 — s 3-i rpyru. Jus. maoa. 3.

13 %

1%
1%
2%

@ CKX

@ TybynoiHTepcTuLianbHui Hedpput
OTinepTeH3nBHa HedpponaTis [ MNogarpuyHa Hecbponartis
M [lia6eTnyHa Hedpponaria

H|CBLU

O MonikicTo3 HUPOK

W XpOHiYHWiA rmomepynoHedput

[pi6Hi
rinepexoreHHi
BKITHOYEHHS

Anrioninoma

KicTn Hupok

Hedbponitias

CeyvoconboBuii
niaTtes

PucyHok 2. [lutoma Bara nayi€eHTiB 3a71€XXHO
Big giarHo3y XXH

PucyHok 3. Po3nogin Y3/[-3Haxigok y nawieHTiB
(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
CraTtb, 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
suior 16950 | 168(162, | 1655(162, | |gun/ec 10,00 5 4.00 (fg’gg 19,44 (16,6,
P 7,27 178) 174,5) U= 215 21,16)
T 22,1(216, | 27,6 (259, | 3293085, | | \remsc 76,75 + (3?’?); 78,5 (67,06,
22.4) 29,1) 35,3) 16,55 07, 85,51)
86,87)
90 (84,5, 10040+ | 86,61z 83,57 +
Maca 62,60+ 741(7993 £ 047 | P00 pLLK® g B a7
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| 205 (¢] bo0) sChol do) | 5932108 | 6,19+ 1,01
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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,
uUmo24 56,18 + 8,68 | 57 (52, 64) 50.45) HDL 1.22) 1,08 0,17 T 17)
28,55
UAlb 17958 | 267019, (20,05, LDL 252(22, | 362(308, | 5345076
31,7) 2,79) 4,19)
33,2)
uCrea 58(52.7) | ®2 1(‘)"2’ 5’7328()4 ’ VLDL 078 é%)55’ 121038 | 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)
2,7 (1,94, | 43721, | 421278, 134,95+ | 141,09+ 142,98 +
uAluCre 3,35) 7,14) 8,02) CAT 13,38 15,91 14,23
3,65 (2,34, | 4,81 (2,53, 84,28 + 87,5 (80,
uUm/uC 4,52 +1,87 5.15) 6.07) OAT 7867779 "0 o)
572,1 548,2 487,8 79,5 (74
uUm/sU (469,1, (452,1, (388,25, PS 78 (75,83) | 7936 £9,83| "o
616,5) 613,1) 583,95) ’
0,58 (0,46, | 0,65 (0,58, | 0,67 (0,56,
uU/LLK 0.63) 0.79) 0.68) DEBQ o6m. | 23 (22, 24) | 33,83+ 7,41 | 33,7 + 8,21
1,14 (1,02, | 1,21 (0,87, | 1,41 (0,93, DEBQ 37,5 (32,5,
FeUmod 139 1,89) 1.94) ovoL. 24,71+ 2,43 | 35 (31, 43) 21)
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, . 35,04 (28,18, | 45,2 (39,11,
IBO 2,16 + 0,66 2.75) 2,82 + 0,86 oXKT 27.27+515 | >3 6o 46.0)

Mpumitkn: gaxi 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 BigXUIIeHHS.

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

1-wa rpyna (n = 21) 2-rarpyna (n = 58) 3-1a rpyna (n = 44)
Moka3Huk
MH TH MH MH MH NH
106 (103,5, 112,25 (108, 115,5 (113,
[loex 108) 107,83 + 4,22 | 113,88 + 4,39 20) 118 (114, 124)
Tosuy 4295+132 | 4321212 | 44 (43, 46) 45 (44,46) | 455 (45, 48) 464557‘5;55'
LWinp 53,29+1,81 | 53,60+203 | 55(54,57) | 56(54,5,57,5) | 56,75 (55,59) | 58 (56,61)
[oex He. | 5490+181 | 5552+2,08 |57,75(56,605) | 5825 (57,60) | 59,5 (58, 62) 616:(35?’57)5’
ToBuwHe | 10,86+271 | 11,47+331 | 1475(13,16) | 15(13,17) 16'158(172')75’ 17,5 (15,5, 20)
Wup e | 3748+217 | 37.86+248 | 40(385 42) | 41 (39,43) 42’2542‘;0’25' 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) 057 057 0,65 050}
, 142,85 (132,37, | 147,94 (138,53, | 153,13 (147,26, | 166,63 (151,2,
O6'em aar. | 128,04 + 11,76 | 131,37 « 15,23 Too Tea20) 050, oo
, 17,77 (14,47, | 17,54 (14,66, | 22,26 (1847, | 23,77 (20,29,
OGemnc. | 11,87+375 | 12,59+ 4,98 o) 2523 A o)
O6'em 116,04 (108,89, | 1a o . 14 5q | 125,32 (116,32, | 131,26 (122,83, | 132,62 (126,39, | 143,14 (1306,
nap. 117,68) 7811, 137,28) 137,8) 153,66) 169,8)

Mpumitku: gaxi HasegeHi sik Me (Q,) (Q,, Q,), ae Me (Q,) — megiaHa, Q, — HUXHIVi KBapTUIb, Q, — BEPXHIVi KBap-
TUNb, a6o sk M = SD, ge M — cepepgHe, a SD — ctaHRapTHe BigXUJIEHHS.
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H-xpurepiii Kpyckana — Yosutica mokasas, 1110 B Ilepe-
BaxkHill OIIBIIOCTI iCHYE 3HAUHA Pi3HUILI B 3aJI€KHil 3MiH-
Hill MiXX pi3HMMM Tpynamu, 32 BUHSITKOM HACTYITHUX 3a-
JIEXKHUX 3MiHHUX (He3HaYyHa Pi3HULS B 3aeXHiil 3MiHHil
Mix pizHuMu rpyrnamu): uUmod, uUmod24, uCrea, uAlb/
uCrea, uUmod/uCrea, uUmod/sUmod, PS, 3pict, CAT,
BUN/sCrea, sUrea/sCrea, sUrea, BUN, HDL, FeUmod.
Nus. maba. 4.

Kopenmauiitnuii ananiz B 1-i1 rpymi (n = 21) BusaBuB
CTaTUCTUYHO 3HAYMMIi CWIbHI IIPSIMi KOPEJSIIiNHI 3B’ SI3KK
mix uUmod i uUmod24, uUmod/sUmod, cTatucTuuHO
3HAUMMMI CepenHill MpSIMUIl KOPEISILINHUI 3B’ 130K MixX
uUmod i sUmod, ctaTucTyHO 3HaUUMi cepenHi o0epHe-
Hi KopensiiiiHi 38°sa3ku Mixk uUmod i sChol, sTrig, LDL.
Mus. puc. 4—9, maoa. 5.

Kopensuiitnuii aHaniz B 1-it rpyni (n = 21) BusBUB
CTaTUCTUYHO 3HAYMMI CUJIbHI MIPSIMi KOPEJISILiitHI 3B’ SI3K1
mixk uUmod24 i uUmod, uUmod/sUmod, uUmod/
pIIIK®, cTaTucTUIHO 3HAYMMI CepeHi MPsSIMi KOpeJTsIiiii-
Hi 38’s13ku Mixk uUmod i sUmod, uAlb. Jus. puc. 10—14,
maoa. 6.

Kopenauiitnuii ananiz B 1-i rpymi (n = 21) BusBUB
CTaTUCTUYHO 3HAYMMUN CUJIBHUI MPSIMUM KOPEJISLiiHII
38’130k Mixk sUmod Ta uUmod/pIlIK®, craructuuHo
3HAYMMI cepeiHi npsiMi KopesiiiiiHi 38’s13ku Mixk sUmod i
uUmod, uUmod?24. Jus. puc. 15—17, maba. 7.

Kopensuiiinuii aHaniz B 2-ii rpymi (n = 58) BUSIBUB
CTaTUCTUYHO 3HAYMMMUU CUJIBHUU MOPsSIMUIN KOpeJsiiii-
Huit 38’130k Mixk uUmod24 i uUmod/pllIK®, cratuc-
TUYHO 3HAYMMI CepelHi MpsiMi KOpEJIsIiitHi 3B’SI3KU MixX
uUmod24 i uUmod, uUmod/sUmod, DEBQ emorl.,
CTaTUCTUYHO 3HAUMMUIN MaJluii OOEpHEHUI KOpessiiiii-
Huit 38’130k Mixk uUmod24 i FeUmod. Jus. puc. 1§22,
maba. §.

Kopensauiitnuii anani3z B 2-i rpymi (n = 58) BUsSBUB
CTAaTUCTUYHO 3HAYMMUI CepeaHill 00epHEeHUI KOPeIIsIIiii-
Huii 38’130k Mixk sUmod i uUmod/sUmod, cratucTuuHo
3HAYMMUI MaJiii 00epHEeHNI KOpesSILiiHUIA 3B’ 130K MixX
sUmod i DEBQ exc. us. puc. 23, 24, maoa. 9.

Kopensuiiinuii ananiz B 2-if rpymi (n = 58) BUSIBUB
CTATUCTUYHO 3HAYMMI CUJIbHI MPSIMi KOPEJSILiliHI 3B’ SI3KH1
Mixk uUmod i sUmod, pllIK®, cratucTHyHO 3HAYU-
Mi cepeiHi mpsiMi KopessiuiitHi 3B’s3ku Mixk uUmod i
uUmod24, uUmod/uCrea, uCrea, CTaTUCTUYHO 3HAUUMI
CWJIbHI 00epHeHi KopessitiitHi 38’ s13ku Mixk uUmod i uAlb/
uCrea, FeUmod, sUrea, BUN, sCrea, cTaTUCTUYHO 3Ha-
YUMi cepenHi 00epHeHi KopeaiiiiHi 3B’ 13ku Mixk uUmod
ta uAlb/uUmod, VLDL, cTtaTucTUYHO 3HAYMMMI Majiuit
o0epHeHU KopesauiitHuii 3B’ 130K Mixk uUmod Ta IR TTH.
Aus. puc. 25—37, maéa. 10.

Kopensuiiinuii ananiz B 3-ii rpyni (n = 44) BUSIBUB
CTaTUCTUYHO 3HAYMMUM CUJIbHUI MPSIMUIA KOpesILiiiHuii

Tabnunys 4. MopiBHsHHS 1, 2, 3-i rpyn ogHa 3 ogHoto (H-kputepii Kpyckana — Yonnica)

Cep. 6an paHry | Cep. 6an paHry | Cep. 6an paHry
Moka3HukK p H n? *%(2) 1-i rpynu 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/plUK® |  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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3akiH4YeHHs1 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
Hosex 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.MH | <0,001** | 38,7802 0,31 38,78 23,57 60,6 82,18
Lnp 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
O6emzar.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
Lnp 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. JH <0,001*** | 26,5413 0,15 44,17 24 57,83 85,64
IR JTH 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
O6emnap. JIH | <0,001*** | 2,8987 0,0037 30,89 30,21 58,46 81,84
O6’em H.c. TTH | <0,001*** | 44,5467 0,35 44,55 21,62 59,64 84,39
O6’em H.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 emoL, < 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
%XXT <0,001*** | 59,1669 0,48 59,17 24,57 52,52 92,36

TMpumitkn: p — 3Ha4eHHs1 IMOBIPHOCTI (acUMNTOTUYHA 3Ha4uMicTb), H — HenapameTpuvHunii H-kputepivi Kpacke-
na — Yonnica, n?— po3mip crioctepexyBaHoro eqpekty, x3(2) — KpuTepin xi-kBagpar npm nopisHAHHI 3 rpyn, * —
iCHy€e 3Ha1Ha pi3HNLS B 3aNeXHIi 3MIHHI MiX pi3HuMu rpynamm; ** — Tect post-hoc [laHHa (ckopuroBaHoro boH-
¢heppoHi anbgha 0,017) noka3sas, LYO cepeHi paHru HacTynHUX nap 3Ha4Ho BiapisHAOTLCA: X1-x2, x1-x3; *** — Tect
post-hoc [laHHa (ckopurosaHoro BoHgheppoHi anbgha 0,017) nokasas, WO cepenHi paHru HacTyrnHUX nap 3Ha4YHo
BigpisHstoTees: x1-x2, x1-x3, x2-x3; **** — tect post-hoc [JaHHa (ckopurosaHoro boHgheppoHi anvgha 0,017) no-
Ka3sas, Lo cepenHi paHrn HacTyrnHUX nap 3Ha4yHo BiApisHaTbCA: X1-x3; ***** — recTt post-hoc [laHHa (ckopuroBa-
Horo boHgheppoHi anbgha 0,017) nokasas, Lo cepe[Hi paHrn HacTyYrMHUX nap 3Ha4YHO BiApPIi3HATbCS: x1-x3, X2-x3.
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3B’s130K MiX uUmod i uUmod/sUmod, cTaTuCTUu4HO 3Ha-
yuMi cepelHi mpsiMi KopessiiiitHi 3B’a3ku Mixk uUmod i
uUmod24, uUmod/uCrea, uUmod/plLIK®, ctaTcTHYHO
3HAUMMUIA CepeqHiii 00epHEHUI KOpesiiiHui 3B’ I30K
mixx uUmod ta uAlb/uUmod. Jus. puc. 38§—42, maba. 11.

Kopensuiiinuii aHaniz B 3-ii rpymi (n = 44) BUSIBUB
CTaTUCTUYHO 3HAYMMUM CUJIbHUN MPSIMUN KOpeasILiiHuii
38’130k MiX uUmod24 i uUmod/plIK®, cratucTuaHO
3HAYUMUI CEepeNHill TPSIMUIT KOPESILiHHUI 3B’ 130K MiX
uUmod24 i uUmod. Jus. puc. 43, 44, maba. 12.

PucyHok 4. I'pagpik perpecii mix uUmod i uUmod24
(1-wa rpyna)
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PucyHok 7. pacpik perpecii mixx uUmod i sChol
(1-wa rpyna)

PucyHok 5. I'pagpik perpecii mixx uUmod i sUmod
(1-wa rpyna)
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PucyHok 8. Ipagpik perpecii mix uUmod i sTrig
(1-wa rpyna)
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PucyHok 6. Ipagpik perpecii mix uUmod i uUmo
sUmod (1-wa rpyna)
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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

Mpumitkn: p — 3Ha4YeHHs UMOBIPHOCTI (aCUMNTOTUYHA 3HAYUMICTB), r — KOeqiLieHT MHOXXUHHOI Kopessyil.
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KopensuiitHuit ananiz B 3-ii rpyni (n = 44) BUSIBUB
CTaTUCTUYHO 3HAYMMUI Maluii OOEpHEHMI KOpesiiii-
Huii 38’130k Mixk sUmod i uUmod/sUmod. Jus. puc. 45,
maoéa. 13.

O6rosopeHHs

CTaTUCTUYHUI aHaJi3 Tokasas, 1o i 1-1 rpynu ic-
HYy€ 3HauMMa CHJIbHA mpsiMa Kopessiis uUmod 3 iHmek-
com konmeHTpanii uUmod/sUmod ta uUmod24; mix
uUmod24 T1a uUmod/sUmod, uUmod/plIK®; wmix
sUmod ta uUmod/pllIK®. [dns 2-i rpynu icHye 3Ha-
yyMa CUJbHa TpsMa Kopeisiis Mixk uUmod Ta iHmex-

com koHueHTtpauii uUmod/sUmod i plIIK®; 3Haunma
cuJibHa obepHeHa Kopessiis Mixk uUmod ta uAlb/uCrea,
FeUmod, sUrea, BUN, sCrea, 3HaunMa cujibHa npsiMa Ko-
pensiis Mixk uUmod24 ta uUmod/pLUK®. dns 3-i rpy-
MUY 3HaYMMa CUJIbHA TpsiMa Kopessiis Mixk uUmod Ta iH-
nekcoMm KoHueHTpaitii uUmod/sUmod; mixk uUmod24 ta
uUmod/plIIKO®.

V mocrymHiii JiTepaTypi MU He 3HANIIINA MOOIOHUX J0-
CJIiIKeHb, ajie OIMMcaHo 0araTo 1ikaBux (pakTiB IIPO BIUIMB
IMT Ta oxupinss Ha niepeoir XXH.

Haiinikapimuii dakt, 6e3nepeyHo, e U-momiOHuMit
38’130k IMT i3 cMeprHicTio y mamientiB 3 XXH [6],

Ta6bnuys 6. Kopensuivina 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 — KOeqiLjicHT MHOXXUHHOI Kopesyil.

Ta6bnuys 7. Kopensuivina matpuysa 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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Mpumitkn: p — 3Ha4YeHHs UMOBIPHOCTI (aCUMIMTOTUYHA 3HAYUMICTB), I — KOeiLiEeHT MHOXXUHHOI Kopesyii.
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PucyHok 10. Mpagpik perpecii mixx uUmod24 i uUmod
(1-wa rpyna)

PucyHok 12. Ipagbik perpecii mix uUmod24 i uUmod/
sUmod (1-wa rpyna)
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PucyHok 11. INpagbik 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
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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/plLUK® DEBQ emou,.
p 0,007 0,05 < 0,001 < 0,001 0,015
r 0,37 -0,273 0,445 0,961 0,336

TpUMITKKN: p — 3Ha4YeHHs1 UMOBIPHOCTI (aCUMMNTOTUYHA 3HAYUMICTB), I — KOeqhiLliEHT 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

(2-ra rpyna)

PucyHok 19. Ipagbik perpecii mixx uUmod24 i FeUmod

(2-ra rpyna)
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Ta6smys 10. Kopensyivina matpuys uUmod (2-ra rpyna)

Moka3Huk uUmod24 | uAlb/uCrea uLl.IlAI‘I!IIC)’/d FeUmod :Lljjnn:gﬂl ul?cmreo:l 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

Mpumitkn: p — 3Ha4YeHHs1 UMOBIPHOCTI (ACUMMTOTUYHA 3HAYUMICTB), I — KOeiLlieHT MHOXUHHOI Kopensiyi.

ulmod2d

00

PucyHok 22. pagpik perpecii mix uUmod24 i DEBQ
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npo SIKMI BXe 3ramyBajocs B Liil ctaTTi Buile. Benuke
TIOCJIIXKEHHs, Y SIKOMY Opaju yJyacTb MallieHTU 3 Jofia-
JizHoo XXH, Bussuio U-nonioHuii 38’130k IMT i3 pu-
3UKOM CMepTi [6]. A TOCTIIKeHHS, y IKOMY Opaiy y4acThb
nauieHTM 3 XXH 1-3-1 cranii, mokazano U-momioHuit

3B’130K MiX IMT Ta ceplieBO-CyaAMHHOIO CMEPTHICTIO [6].
IHIIi mocmimkeHHs oKa3aiu 3B’130K MiXX HU3bKuUM IMT
Ta CMEPTHICTIO, a OXUPiHHS 3-ro CTyIeHs y Malli€HTiB 3
XXH 1—4-i crazii acouiroBajiocs 3 OiIbII BUCOKUM ITOKAa3-
HUKOM CMEPTHOCTI [6].
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Ta6nuys 11. Kopensuyiina matpuys uUmod (3-ts rpyna)
MNMoka3Huk uUmod24 uAlb/uUmod uUmod/uCrea uUmod/sUmod uUmod/plUK®
p 0,024 0,003 0,037 < 0,001 0,011
r 0,34 -0,437 0,316 0,877 0,38

TMpuMiTKN: p — 3Ha4YeHHs1 UMOBIPHOCTI (aCUMNTOTUYHA 3HAYUMICTB), I — KOeqiLiEHT MHOXXUHHOI KopensiLii.

Ta6bnuys 12. Kopensuiina matpuys uUmod24 (3-ta rpyna)

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

TpUMITKN: p — 3HaYeHHs1 UMOBIPHOCTI (aCUMNTOTUYHA 3HAYUMICTB), I — KOeqbijicHT MHOXUHHOI KopensiLil.

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

Moka3Huk

uUmod/sUmod

p

0,049

r

-0,298

TMpuMiTKN: p — 3Ha4YeHHs1 UMOBIPHOCTI (aCUMMNTOTUYHA 3HAYUMICTB), I — KOe@iLiEHT MHOXXUHHOI KopensiLii.
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IIle onuH uikaBuii dakr npo 3miny macu/IMT y na-
LI€HTIB 3 TepMiHajbHOMO cTagiero XXH, sIKi oTpuMylOTh
Jiasli3Hy Teparnilo: BTpaTta abo 30iibiieHHs Macu/IMT mae
CWIbHUI 3B’SI30K 3 BMUIIMMMU IMOKA3HUKAMU CMEPTHOCTI
abo BuxKMBaHHA [6]. Brpara macu Ginblie HixX 5 % 3a pik
y matieHTiB 3 XXH ta pLIK® Hixye 3a 35 mi/xB/1,73 m?
MaJjia 3B’S130K 3 BUIIIMM PU3UKOM cMepTi (Ha 54 %) Ha mo-
YaTKy Jiai3HOI Tepalrii IIOpiBHIHO 3 TUMM IalliEHTaMU, Y
SIKMX piYHe KOJMBAaHHS Macu CTAaHOBUJIO MeHIIe HixX 5 %
(E. Kura in., 2018) [6].

AJle cnmim 3a3HAUMTU TaKOX, 11O MAa€ 3HAYEHHS, SIK
MoKa3aiu JiesdKi JOCHiDKeHHS, YM € BTpaTa Macu <«Ha-
BMHUCHO10» a00 «HEHaBMUCHOWO». «HeHaBMUCHa» BTpaTa
Macu 6inbmie HixX 10 % Mana 3HaYHUI 3B’SI30K 3 BHIIUM
PU3MKOM CMEPTHOCTI TOPiBHSIHO 3 «HAaBMMCHOIO» BTpa-
TOIO MacH, NIPpU SIKill TTOAiOHMI 3B’SI30K He CIIOCTepiraBcs
(Bansal S. Ta in., 2018) [6].

IlincymoByroun BUIlleCKa3aHe, MU TAKOXK 3TOMHI 3 iH-
UMY HayKoBIsIMU, 1110 IMT He imeanbHuii Mapkep st
nawieHTiB 3 XXH Ta cynmyTHIM OXuUpiHHSIM. AJle 3 OLJISIay
Ha 3HAYHUI BIUIMB XUPOBOI TKAHMHU HA PO3BUTOK, Tepe-
Oir i cMepTHicTb nanieHTiB 3 XXH moTpiObHO mpomoBXKyBa-
TU NOCTIIKEHHS B LIbOMY HAMpPsIMKY ISl MOIIYKY HOBMX
MapKepiB [JIs1 TOJIMIIeHHs iHCTPYMEHTIB IPeBEeHTUBHOI
Hedpoutorii.

BMCHOBKMU

CTaTUCTUYHUI aHaJIi3 TO0Ka3aB, 10 B yCiX 3 rpymax
uUmod mae 3HaYHYy NIpsIMY CUJIBHY KOPEJISIIiIO 3 iHIeKCOM
koHueHTpauii uUmod/sUmod. B ycix 3 rpyrnax uUmod24
Ma€ 3HauHY NPSIMY CUJIbHY Kopesisiito 3 iHnekcom uUmod/
pIIK®. Ane nuiiie B 2-ii TPYIli CIIOCTEPIra€ThCsl 3HAUNMA
cwibHa npsma kopessuisg Mixk uUmod ta pLLIIK® Ta 3Ha-
yypMa cuibHa obepHeHa KopeJsiis Mixk uUmod Ta uAlb/
uCrea, FeUmod, sUrea, BUN, sCrea. [1oTpiOHi mogabiii
JIOCTiIXKEeHHS 11010 (OPMYBaHHS OCTaTOUHUX 3HAHD 3 L€l
npobjeMu.

KonduikT inTepeciB. ABTopu 3asBISIIOTH PO BiICYT-
HiCTb KOH(UIIKTY iHTEepeciB Ta BiacHOI (piHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBIIi JaHOI CTATTi.

Indopmania npo dinancyBanng. Crarrs € ¢pparmeH-
TOM HAyKOBO-IOCJTiAHOI poOoTM acmipaHTa Kadeapu
Hedpodorii Ta H3T HamionaabHOro yHiBEpCUTETYy OXO-
ponu 3mopoB’st Ykpainu imeni I1.JI. Lllynuka 3a TeMoio
«Exckpeniss ypomomyiiHy i #ioro KiiHiKo-1abopaTopHa
OlliHKa, 3HAaYE€HHs B paHHill OiarHOCTUIIi, PEHOIPOTEKIIil
i ontumizanii JikyBaHHs XXH Ha ¢oHi MoaexynsipHoro
cTpecy», y pamkax HJIP xadenpu 3a temamu: «Po3po-
OJICHHS TEXHOJIOTii 30epekeHHs (DYHKIIii HUPOK Y Talli-
eHTiB 3 XXH Ta rinepypukemieto» (2021—-2022 pp.), HO-
Mep nepxaBHoi peectpauii 0121U100446, Ta «BuBueHHst
BIUIMBY TiMOypUKeMiyHOi Tepamii y mauieHTiB 3 XXH Ta
OOTpYHTYBaHHSI ONTUMabHOI Teparii» (2019—2023 pp.),
Ne 0119U101718.

Buecok aBTopiB. /Ienosa JI./I. — 36ip Ta aHai3 iHboOp-
Mallii, HalTMCcaHHS CTaTTi, MOIIYK Ta OIlpallioBaHHs (paxo-
BOI JIiTepaTypH 3a TEMOIO, MiArOTOBKA PYKOITUCY 10 APYKY;
IBanoB [I.[l. — KoHLeNnTyai3allis, MeTOdO0JIOTis.
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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 [-I11 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 eKCNepuMeHTAAbHOMY AOBTOIMYHHOMY
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 penyTaLio noTy>kKHoro sasoamaararopa. NO CUMHTE3YETLCS 3 L-QPriHIHY rpyrnow
pepmeHri, siki HasnBaroTbCst NO-cuHTazamm (NOS). NOS KQTQAIBYrOTb MepeTBOPEHHS L-QPriHiHY B L-LIMTOYAIH
1a NO. IcHye 1pun i3odopmin NOS, siKi HQCTO OMMCYIOTECSI HQ OCHOBI iX eKCripecii B TKAHWMHAX: 1) HEMPOHAABHO
NOS (nNOS), 2) iHayumbeasHa NOS (iINOS) ta 3) enireaiansHa NOS (eNOS). NO € KnTTeBO BAXKAMBOKO MO-
AEKYAOIO, SIKA 6epe y4ACTb Y HU3L CUTHAABHUX QYHKLIV Y HUPKAX TA MOXKE BUBIALHSITUCST DISHUMU KAITUHQMIM
HUPOK, BKAKOYHO 3 EHAOTEAIQABHMN TQ ME3QHTIAABHUMU KAITUHAMM, O TAKOX MOAOLMTAMU. [TOLLKOAKEHHSI
MOAOLMTIB, ONMOCEPEAKOBAHE QHTUTIAQMU MPOTY QHTUNEHIB NMOAOLMTIB, LLIO AEMOHYIOTLCS IMif IOMEPYASID-
HUMU BICLIePAABHUMU EMITeAIQABHUMU KAITMHQAMY, OTPUMQAO HA3BY «MeMOpaHO3HA Hegponaris» (MH). Sik
MOTEHUVIHBI 3QCO6M AAST AIKYBAHHST XBOPUX HQ MH HaLLy yBary rnpuvBepHyAn 6E3KAITUHHI KPIOKOHCEPBOBAHI
6ionoriyHi 3acobum (BKB3), 3okpema kpioekCTpakT naaueHTm (KEM), kpioekcTpoakT cenesiHkn (KEC) Ta KOH-
AVLIIOHOBAOHE CEepEeAOBULLIE ME3EHXIMAAbHMX CTOBOYPOBUX KAITuH (KC-MCK). Merta: OuiH1TV BrAUB Kpio-
EKCTPAKTIB MAQLIEHTU TQ CEAE3IHKM, A TAKOXK KOHAWLIIOHOBAHOro cepeaosumila MCK Ha craH NO-epridyHoi
CUCTEMU HUPOK LLYPIB My ABTOIMYHHIV MEMOPQHO3HIM HepponaTii. Marepiaan Ta MeToAn. AOCAIAKEHHS
epexmmBHocTi BKB3 npu asroimyHHOMY HegpuTi (AIH) nposeaeHi HQ 42 twypax-camusix. AIH MOAeAoBaAM 30
meroamkoro W.R. Heymann 1Q criBaBT. AOCAIAXKYBQHI rMpenapar BBOAWAM LWypaM 3 60-i o061 ekcriepu-
MeHTy. BKB3 BBOAMAYM BHYTRILLIHEOM SI30BO, 3 IHTEPBAAOM 2 AHI (YCbOro 5 iH ekuiv), BiamoBiaHO Ha 60, 62, 64,
66 10 68-11 pAHI ekcriepuMeHTy. AKTUBHICTE NO-CUHTQ3 BU3HQYAAM CIEKTPOGOTOMETPUYHUM METOAOM 3Q KiAb-
Kictro HAA®H,, 1140 OKMCHIOETLCSI. YMICT CTAGIAbHIX METABO0AITIE NO BUSHQYQAK CHEKTPOGOTOMETOMUYHIM
MeTOAOM 3Q peakLieto P. Griess y MoandikaLii. PE3yAbTaTn. BCTAHOBAEHO, LLO PO3BUTOK AlH y LLypiB Cyrpo-
BOAXKYBQBCST PO36AAQHCYBAHHSIM AKTBHOCTI NOS y TKQHUHAX HUPOK. [TOKQ3QHO, Lo akTvBHICTL INOS cTa-
TMCTNYHO BiporiaHO (o < 0,001) 3pocaa Ha 83,3 %. KoHueHTpawist cTabinbHMX MeTaboAiTiB NO y KpOBI LLypIB 3
AlH ctammcTinyHo BiporiaHo (o = 0,008) niasmumaack Ha 68,2 %, Lo 'y 4,5 pasa nepesuLLyBAAO 3POCTAHHST OK-
mBHOCTI cymapHOoi NOS. Ha TAi 3aCTOCYBAHHST AOCAIAKYBAHMX BKB3 BiaMiYeHO 3HMKeHHST akTuBHOCTI iINOS.
lNpoBeaeHe HaMU AOCAIAIKEHHST MPOAEMOHCTRYBAAO HAMBUPQXKEHILLIE 30OCTAHHSI QKTUBHOCTI KOHCTUTYLLiN-
Hux Ca,t-3anesxHux isopopm NOS (NNOS ta eNOS) Ha i BBeaeHHs1 KC-MCK. BACHOBKM. 3Q 3AQTHICTIO HOP-
ManidyBatu rinepakTmeHICTb INOS (BiACOTOK LLIOAO MOKA3HMKIB HEAIKOBAHMX LLYPIB 3 AlIH) A0CAiaKyBaHI BKB3
AOLIABHO PO3TALLYBATH Y HACTYrHIV nocAiaoBHOCT: KC-MICK (64,5 %, p < 0,001) > KEC (36,4 %, p = 0,008)
> KEIT (31,8 %; p = 0,04). 30 3AQTHICTIO HIBEAKOBATU MPUrHIYEHHST akTnBHOCTI CNOS y TKQHMHAX 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-
GinbHMX MeTabonitie NO y KpOBi (BiACOTOK LLIOAO MOKA3HMKIB HEAIKOBAHUX LyPIiB 3 AIH) AOCAiAXKYyBOHI BKB3
AOLABHO PO3TALLYBATU Y HQCTYMHIVi MOCAiA0BHOCTI: KC-MCK (41,3 %, p = 0,018) > KEC (25,2 %, p =0,1) > KEI1

4,9% p=0.7).

KAIOYOBI CAOBQ: QBTOIMYHHUI IAOMEPRYAOHEDPUT, HEDPUT XENMAHA, MEMBPAHO3HA HEGOOMNQATIS, HITpOre-
HY MOHOOKCWUA, KPIOEKCTPAKT NAQLIEHTU, KPIOEKCTPAKT CEAE3IHKN, KOHAMLIIOHOBAOHE CEepEeAOBULLE ME3EHXI-

MQAbHWX CTOBOYPOBUX KAITUH

Bctyn

TazoTpancmiTepy — 16 CiMEHCTBO Ta30IOdiIOHMX
CUTHAJIBHUX MOJEKYJ, SKi BUPOOJSIIOTHCS €HIOTEHHUM
LIUISIXOM 1 Ail0Th Ha crietudpiuyHi peuenTopu, Bimirparo-
YM BaXJIMBY poJib Y (iziojoriyHuX Ta matodiziosoriayHux
npouecax. Pasom i3 rinporen cynsdinom (H,S) Ta moHo-
okcugoMm Bymewo (CO) HiTporeny Monookcun (NO) 3a-
CIIY>KUB pEIyTallilo TOTYXXHOTO Ba3oIujlaTaTopa, TaKOX
BiZIOMOTO SIK €HIOTeTiaJbHUII Ba3opelakCcyounii pakTop
(endothelium-derived relaxing factor — EDRF) [1].

TazoTpaHcMiTepH € HEBETMKUMHM MOJIEKYJIaMU, 110 J0-
3BOJIsIE IM JIeTKO OU(yHIYBaTH Yyepe3 0iooriuHi MmeMOpa-
HH, a IX BUCOKA PEaKTUBHICTh IO3BOJISIE IM B3aEMOISITH 3
UIMPOKMM CIEKTPOM MOJEKY/IApHUX MileHei [2]. H,S y
BUCOKHMX KOHIEHTpALiSIX iHAYKYE CHHTE3 Ipo3anaJbHUX
MeniatopiB (iHTepneiikinu (IJT) 1 ta 1JI-6, dakrop He-
kposy nyxaunu o (PHII-o), npocrarnanavu E, Ta BiacHe
NO), a B HU3bKUX KOHIEHTPALIisIX ITPOSIBJISIE LIMTOMPOTEK -
TOPHI BJIACTUBOCTI, 1it0uM sIK aHTUOKCUIAHT |3]. NO, sikuit
BBaXKa€THCSI OTHUM i3 HaOJIbIII BUBYEHUX ra30TPaHCMiTe-
piB, Ha nporusary H,S, pery/oe oKuCHIOBaIbHUIA CTpec
Ta TIepeKUCHE OKMCHEHHs JIMiliB Yy HUPKOBIl TKaHWHI
Ta 3amaJibHUI TIPOlieC NUISIXOM TIPUTHIYeHHST aKTUBHOCTI
I-1B, LJ1-18, IJI-6 ta ®HII-o [4]. He3Baxaioun Ha Bi-
moMuii TokcuuHuil epekt CO Ipu BUCOKMX PiBHSIX, MOTO
HU3bKi KOHIIEHTpAIlili MOXYTb MaTU IIUTOMNPOTEKTOPHUIMA
edext. CO nposiBiIsie MPOTU3aNaIbHY Iil0 IUISIXOM OJIOKY-
BaHH$ akTuBHOCTI MHII-0 Ta MOTEHLIIFOBaHHS eKcrpecii
npotusanaibHoro uutokiny IJI-10 [5]. BctaHoBneHo, 110
CO Oepe yyacTb B allONTOTUYHI# CUTHATi3allil; OMHAK, SIK i
NO, BiH Binirpae rnoasiiiHy poJib y IIbOMY CKJIATHOMY TIPO-
ueci (puc. 1) [2].

Bimomo, mo NO cuHTe3yeTbes 3 L-apriHiHy rpyroio
depmenTiB, saKi Ha3uBaioTbcsl NO-cuHTazamu (NOS)
[6, 7]. NOS katanmi3yloTh IepeTBOpeHHsI L-apriHiHy B
L-uutpynin ta NO. Icaye Tpu i3opopmu NOS, sxi gacto
OIMCYIOTHCSI HA OCHOBI iX eKCIIpecii B TKaHuHax: 1) Helipo-
HaiabHa NOS (nNOS), 2) inogyuu6easHa NOS (iNOS) Ta
3) enitenianbHa NOS (eNOS) [7, 8].

I3opopmu nNOS i eNOS 4acTo eKCrpecyoThcsl KOH-
CTUTYTUBHO, i 1X MiSIZIHICTb PEryJIO€ETHCS AOCTYITHICTIO
Kanbltiio (Ca,"). INOS He 3an€XuTh Bill BHYTPIiLIHbOKIIi-
TUHHOI KoHueHTpauii Ca,* [9]. Ha choroani € 3aranbHo-
npuitHaTO0 KoHuenis monity NOS Ha nBi rpynu: KOH-
crurytuHi i3oopmu (cNOS), no sikux Hajexatb nNOS,
eNOS rta Buokpemnenns Ca,"-HesanexHoi iHxynu0e bHol
i3ohopmu — iNOS, 1110 BBaXa€THCS GIOTOTITHO BUIIPAB-
JaHuMm [8].

AxtuBHicTh NOS 3a1exuTh Bil KUCHIO i moTpedye
L-aprininy Ta KiIbKoX KodaKTopiB (KaJbMOIYJiH, Hi-

KoTuHamiganeHiHmuHykiaeoruadochar (NADPH  —
B-Nicotinamide  adenine  dinucleotide 2 -phosphate),
terparinpobionrepun (BH, — retrahydrobioterin), dnasi-
HaneHiHauuykieotun (FAD — flavin adenine dinucleotide)
ta (naBinmoHoHykneotun (FMN — flavin adenine

PucyHok 1. Moxmusi NO-, CO- Ta H,S-3anexHi
CUrHaJsibHi MexaHi3amu, Lo perysioTh arnornTo3s y
HUpKax (aganTtoBaHo 3a [2])

TpuMIiTKN: CTPINKN 3 rocTpumM KiHYemM — rno3uTUBHa
perynsuyisi; CTpinku 3 Tynum KiHyem — HeraTusHa pery-
nayisi; ROS — aktnBHI ¢popmm kucHio (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 — iHTepnevikiun; o-SMA — rnagkom’ss30Buii ab-
¢ha-aktuH (alpha smooth muscle actin); COL1A1 — ko-
nareH 1-ro tuny (collagen type I alpha 1 chain); Bax —
bcel-2-nogi6Hnii 6inok 4 (BCL2 associated X, apoptosis
regulator); Nfr2 — spepHuii c¢hakTop, epuUTpPoigHUN
2-cropigHennn chakTtop 2 (nuclear factor, erythroid
2 like 2); mTOR — miweHb panamiynHy Ans ccaBuis
(mammalian target of rapamycin); CASP3 — kacnasa 3
(caspase 3); NF-xB — sigepHuii ¢haktop kB akTuBoBa-
Hux B-knituH (nuclear factor «B).
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mononucleotide)). NO 3B’SI3y€TbCsl 3 BiITHOBJICHUM TIeMO-
BuM caiitom (Fe,*) posurnHoi ryanininuuknasu (sGC —
soluble guanylyl cyclase), sika akKTUBYE lieii ()epMeHT, 110
MPU3BOJIUTH 0 YTBOPEHHS IPYroro IUKJIYHOIO TyaHO-
3uHMoHopochary (cyclic guanosine monophosphate —
c¢GMP, uI'M®) 3 ryanosuntpucdocdary (GTP — guanosine
triphosphate) (puc. 2).

NO — 11 KOpPOTKOXMBYYa MOJIEKYJa, sTIKa OKWUCHIO-
€TbCS Y KPOBi Ta TKAHMHAX 3 YTBOPEHHAM HiTputy (NO,),
Hirpary (NO,) Ta iHIIKMX 6i0IOriYHO aKTUBHMX HOPM Hi-
TporeHy. bioyoriuna aktuBHicTh NO moB’s13aHa 3 YUCIEH-
HUMU edeKTaMy Ha CepleBO-CyAMHHY CUCTEMY, HUPKH Ta
npoliecu MeTaboJIi3My, TOJIOBHUM 4YMHOM uepe3 Il Md-
3aJIEXXHI MEXaHi3MM, XO4ya TaKOX MOBIIOMIISIIOCH TIPO
nI'M®-ne3anexHi mexanismu. Lli MexaHizmMu € Garato-
GakTopHUMU Ta BKJIIOYAIOTh MOAYJIsLII0 GyHKIIT 6iKa Ta
iIMYHHUX KJIITUH, 3HUKEHHSI CUTHaUTi3alii aHTioTeH3uHy 11
THUITY, OKMCHOTO CTpeCy Ta MOAYJIsILi0 (DYHKIIii MiTOXOH-
npiit [10].

Ca,"-zanexni nNOS ta eNOS 3a3Buyaii acoLilOOTHCSA
3 HU3BKMMM piBHAMU BUpoOsieHHss NO, siKi orocepeako-
BYIOTb BHYTPIllIHbOKJIITUHHI cUTHaIbHI Tipotiecu (nNOS) i
cynuHHuit romeocrtas (eNOS). Bkazani izopopmu (nNOS
ta eNOS) Haifuacrile 3ycTpidaloTbCs B HEIMYHOJIOTIYHUX
KJiTMHAX (HedpoHax, MiolMTax, eHJAOTeTiaIbHUX KIIiTU-
Hax TOIII0), i, OCKiJIbKHU 1X npoayKyBaHHss NO € BiTHOCHO
HU3BKUM, IIi i30(h0pMM BBaXKaIOThCS MEHII BaXKJIMBUMU 3
iIMyHOJIOTi4HOI TOUKHM 30pY, HiK iNOS [8].

Bucokuii piBenr NO, 1110 BUPOOISIETECSI aKTUBOBA-
HUMU Makpodaramu (i, IMOBipHO, HelTpoditaMu Ta iH-
IIMMM KJIITUHAMM ), MOXKe OyTU He TiIbKM TOKCUYHUM IS
MaTOreHHMX MIKpOOpPraHi3MiB, mapasuTiB a00 MyXJIMH-
HMX KJIITWH, aje MOXe TaKOoX 3aBIaTH LIKOAW 300POBUM
KJIiTUHaM. In vivo TOMIKOKEHHS KJIITUH i TKAHUH MOXe
OyTH TOB’si3aHe 3 BilacHe pamukajioM NO abo B3aeMOJi-
€10 NO 3 O, *, 110 NPU3BOAUTL 10 YTBOPEHHSI TIEPOKCHU-
HiTputy (ONOO"). IlepeBaxHa OiIbIIICTh 3aMajibHUX Ta
ABTOIMYHHUX 3aXBOPIOBaHb XapaKTePHU3YEThCS BEIMKOIO

KUTBKICTIO aKTMBOBAaHMX MakKpodariB Ta

Caz'-3anexHi izohopMu  Ca;'-HesanexHa
nNOS eNOS iNOS
N
L-Arginine

L-Citrulline

NADPH, BH o
calmodulin,
FAD, FMN

HelTpodimiB. i KIiTHHN MOXYTh BUIi-
JISITU 3HAYHY KiJIbKicTh NO, 1110 TIpU3BO-
JIUTh J0 TIOIIKOMKEHHSI HaBKOJUIITHBOI
TKaHuHU [7].

NO € XUTTEBO BaXJIMBOI MOJIEKY-
JIOI0, sIKa O6epe yyacTb Yy HU3IL CUTHAIbHUX
(byHKLi Y HUpKaX Ta MOXe BUBLIbHATH -
¢Sl Pi3HUMHU KJTITUHHAMU HUPOK, BKIIOYHO
3 €HIOTEeMiaJIbHUMM Ta MeE3aHTiaIbHUMU

cGMP

KJIITUHAMU, a TAKOX nogouutamu [6, 10,
11]. Takum yuHoM, BuaiieHHs NO Mmae
MOTeHIIia 0e3MmocepeIHbO BIJIMBATU Ha
¢YHKIIII0 KITyOOUKiB Ta PETry/IIOBAaTU yJIb-
tpadinsrpauio [12]. Kpim Toro, NO mae
BaXKJINBE 3HAYEHHSI IS HUPKOBOI I'eMo-
NUHAMIKM Ta peryisiii apTepialbHOro

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

TUCKY Ta Billirpa€ BaxKJIMBY POJib Y MOMY-

A

BASANBHA

KAMCYNA WYMAAHCBKOTO-BOYMEHA MEMBPAHA

CE4OBMIA )
nPOCTIP BTOPHHHUIA
BIAPOCTOK

["HIMKA")

EHOOTENIANBHA

KnITHHA MEPBUHHMA

BIAPOCTOK

NPOCBIT
KAMINAPA

* ME3AHTANBHA
HAITHHA

% EHAOTENINA q

BA3AMBHA MEMEBPAHA

EHOOTENIA

o EAZANBHA
MEMEPAHA

DUNLTPALIMHA
LYTHHA

Tino
NOAOLMTA

PucyHok 3. Cxema 6ygoBu HeghpoHa: nonepe4vHur 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, TyOya0rIOMepyJISIpHOTO 3BOPOTHOI'O 3B’ SI3KY
Ta peabcopoO1ii HaTpito [13].

IMomouuTH — BUCOKOCIELiaTi30BaHi KIIITUHH KIybou-
Ka, 110 KOHTPOJIIOIOTh IPOHUKHICTh Oap’epa KIIyOOUKO-
Boi (inbTpaltii. 3aBAgKU CTPYKTYPHOMY CKJIaay IIITUHHOT
niapparMu MoJOIMTH B3aEMO/IIIOTh 3 EHIOTEIiaIbHUMU Ta
ME3aHTiaJbHUMHU KJIITUHAMM [JI1 KOOPAMHALIl CUTHAJIIB,
110 MOAYJIOIOTh KJIITMHHY aAre3ir0 Ta B3aEMOJII0 3 Ma-
TPUKCOM [IJISI TIIATPUMKH Ta KOHTPOJIIO KIIyOOIKOBOI ITPO-
HUKHOCTI. TouHa peryssilis Ta opraHizallis IIUTOCKeJIeT-
HOI apXiTeKTypH MOAOLMUTIB € BaXKIMBUMMU TSI IiATPUMKU
dinprpaniitHoro 6ap’epa HUPOK [6].

IIpssmuii 3B’130K opraHizallii HUTOCKeaeTa 3i 3MiHaMu
y Bupob6eHHi NO OyB paHillle ToKa3aHU JJIsI €HIO0Tei-
aTbHUX KJIITHH 1 MOXe BilirpaBaTh BaxJUBY (iziojoriuny
Ta atodiziosoriuHy posib y GyHKIIil mogouutis [14]. Bysno
BCTaHOBJICHO, IO TOAOLIMTU MOXYTh BUBUIbHATH NO y
BiITIIOBiOb Ha Pi3HI OITOCEpeIKOBaHI peleNTOpaMM CTH-
MYJIM, BKJIIOUHO 3 aHriotreH3uHoM Il tumy [15], o moxe
BKJIIOUATH TIApaKPUHHY Ta aBTOKPUHHY PETYJISIII0 TTO10-
LIUTIB Ta OTOUYYIOUMX KJIIyOOUKOBUX KJIITHUH [6].

IlomoumTy BUCTMIIAIOTH 30BHIIIIHIO ITOBEPXHIO 0a3alib-
HOI MeMOpaHu Kiyoouka. KoxkeH momoLuT moB’s3aHuii 3
OLIBIII HixXK OHIEI0 apTepioIoto, i KOxKHa apTepioia TOKpUTa
OiIbl HiXXK OAHMUM nogouuToM. [TogouuT ckianaTbes 3
KJIITUHHOTO TiJla, MEPBUHHMX BiIPOCTKIB i «<HiXKOK» (puc. 3).

BinpocTku mMoOmoOUMTIB MICTATh CKOPOTJIWBUIA amapar,
1110 BKJIIOYA€ aKTUH, MiO3WH, aKTUHIH, TaJliH, BIHKYJiH Ta
BIMEHTHH, SIKUW TIPOTUIIE TEMOIMHAMIYHUM CUJIaM KJTy-
OOUYKOBMX KarmiJisipis [16].

TMomounTH, OyBIIIM BUCOKOCTIENiaTi30BAHUMU EITiTeTi-
aJTbBHUMU KJIITMHAMU KJTyOOUKa, MalOTh BaXXKJIMBE 3HAUYCH-
HS IUISI CeJISKTMBHOI IPOHMKHOCTI Oap’epa KIyOOUYKOBOI
¢inpTpalii, JomoMaraluu rapaHTyBaTH, IO ILIiHHI MoJie-
KyJIM, IK-OT OiIKM, 3aauIIaloThesl B KpoBi [17]. Yuacts y
KJTyOOUKOBiii (bisIbTpallii € OCHOBHUM 3aBIaHHSIM MOIOLM-
TiB. KiryboukoBuii (biIbTpaT MpOTIiKa€E yepe3 eHaoTeialb-
HUI TIPOCBIT, 6a3aibHy MeMOpaHy Ta IIIMHHI JiagparMu
B MPOMiXKax MiX BimpocTkamu nmomouutiB. LlinvuHHi mia-
¢dparmMu € HaWBaXKIMBIIIMMU (DYHKIIOHAJIbBHUMMU €JIEMEH -

TaMM TPUILAPOBOI (inbTpalliiHoi MemOpaHu. BinpocTku
MOAOLUTIB CKJIAIAI0ThCs 3 0araTboX OLIKIB, 5IKi yTBOPIOIOTh
B3aeMoJIit0unii KomrieKc. [ToImKoKeHHST OHOTO 3 MOoro
eJIEeMEHTIB TopyIye GyHKIiO ITMHHKUX Aiadparm [16].

VIIKOIKEHHST TIOAOLMUTIB, OMNOCEePEeIKOBAaHE AHTUTI-
JIaMU TIPOTU aHTUTEHIB TIOMOLMTIB, 10 JETIOHYIOThCS i
[JIOMEPYJISIPHUMU  BiCLEpaTbHUMU eMiTeliaTbHUMU  KJTi-
TUHAMU, OTPUMAIO Ha3By «MeMOpaHO3HA HedpomaTis»
(MH) [18, 19]. MH € opranocneindivHIM aBTOIMyHHIM
3aXBOPIOBAHHSIM, SIKE XapaKTEPU3YEThCS PO3LIMPEHHSIM
0azajibHOI MeMOpaHM KiIy0ouyka Ta IUMY3HMM IIOLIKO-
JDKEHHSIM BiIpOCTKiB moaouuTiB (puc. 4) [20].

He3sBaxarouu Ha Te, 1o MH Moxe crmoHTaHHO perpe-
cyBaTu 6e3 JIiKyBaHHsI, y TPETUHM IAlli€HTIB CIIOCTepira-
€ThCS Mporpecytoya BTpaTa QiIbTpaliiHol GyHKIiT HUPOK,
110 MOX€ MPOTpPecyBaTH 10 TePMiHAIbHOI CTalil HUPKOBOI
HEIOCTaTHOCTI Y CepeIHbOMY Uepe3 5 pOKiB ITicjisI BCTa-
HOBJICHHSI giarHo3y [21].

Sk moreHuiliHi 3acobu 11 JlikyBaHHS XxBopux Ha MH
HaIIly yBary IpUBEPHYJIM OC3KIITMHHI KPiOKOHCEPBOBaHi
6ionoriuni 3acoou (BKB3), 30kpema KpioekcTpakT Iijia-
nentu (KEII), kpioekctpakT cenesinku (KEC) Ta xoH-
IUIIIOHOBaHE CepedoBUIIE ME3eHXIMaIbHUX CTOBOYPOBUX
kiaituH (KC-MCK). 3a naHuMu 1LiJIoi HU3KU OOCTiIKEeHb
[23—26], BKB3 mputamMaHHMI LW KOMIUIEKC LiHHUX
(hapmakoIOTiYHUX BIACTUBOCTEH, SIKi MOXYTh YUHUTH Op-
raHOIPOTEKTUBHY JIit0 MPU aBTOIMyHHMX 3aXBOPIOBAHHSIX.

Meta A0CHiIKeHHS: OLIIHUTU BIUIMB KPiOEKCTPAKTIiB
IJIAlIEHTU Ta CeJIe3iHKM, a TAaKOX KOHAMIIIOHOBAHOTO Ce-
penoBuia MCK Ha ctan NO-epriuHOi cucteMu HUPOK
LIypiB IIpW aBTOIMYHHil MeMOpaHO3Hii HedpomnaTii (He-
¢puri XelimaHa).

MarTtepiaAu Ta meToamn

ABtoimynnuii Hepput Xeiimana (AIH) BinTBoproBanu
3a metoaukoo W.R. Heymann Ta cniBast. [27—29] y Mo-
nudikaliii, IUISIXOM BBEIEHHSI LIypaM He(ppOTPOITHOI aH-
TUTEHHOI CyMillli, sIKa CKJajagach 3 TOBHOTO aj toBaHTa
®peiinpa (ITA®, Thermo Fisher Scientific, CIIIA) Ta po3-
YUHY aHTUTEHY, OTPMMAHOTO 3 TOMOTEHATY aJIOr€HHOT TKa-

: \' 0° ¥

BASANIBHA MEMBPAHA

IMYHHI KOMNNEKCH

> KPOB MyHHI KOMNAEKCH

MYHHI KOMIM/IEKCH

BI/TKK B CEMI

CEYOBWUM 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 I11apy HUPOK Y
pursai 20,0% romoreHaty, 10 SIKOTO JA0AaBad aHTUOIO-
TUK amikauuH y g03i 2000 OJ1/Ma 3 MeTow 3armobiraHHs
po3BuTKy iHbekii. [TAD Ta HUPKOBUIT aHTUTEH 3Millly-
BaJIn Oe3rnocepeqHbo Tepel BUKopucTaHHsAM. OTpumaHy
CyMilll BBOAWIM TBapUHaM Y 1031 7,4 MJI/KT B PiBHil KiJib-
KOCTIi y I’Th IIJITHOK TiJla — MiAIIKipHO (11/111) B MaxoBi Ta
MaxBOBI AUISTHKY, a TAKOX BHYTPIIIHLOOYEPEBUHHO (B/0).
Yepe3 4 TUKHI 3 METOIO IOTEHIIIIOBAHHSI aBTOIMYyHHOTO
Mpoliecy BBeACHHS HE(PPOTPOMHOI aHTUT€HHOI CyMIillli IT0-
BTOpIOBasu B/o [27, 32, 33].

JocnimkyBaHi Ipenapaty BBOAWIN 1ypam 3 60-1 1o6u
ekcriepumeHTy [27]. BKB3 BBOAMIM BHYTPIllTHBOM SI30BO
(B/M), 3 iHTepBasioM 2 iHi (ycboro 5 iH’€KIIiil), BilMmoBia-
HO Ha 60, 62, 64, 66 Ta 68-i1 mHi ekcriepuMeHTy. K pe-
depeHc-TIpennapaT 00OpaHO KOMOIHOBaHM POCITUHHUIMA
JIIKapChKMii 3acid 3 HEDPOIPOTEKTOPHOI aKTUBHICTIO —
kanedpon («Kaneppon® H», bionopuka CE, Himeuun-
Ha), 110 MiCTUTh CTaHaapTu3oBaHmii ekcTpakT BNO-1040
3 TpaBu 30J10TOTUCITYHUKY (Herbae Centaurii), KOpeHs 110~
ouctky (Radicis Levistici) Ta nuctsa po3Mmapuny (Foliorum
Rosmarini) (34, 37]. KanedpoH BBOAWIM BHYTPILIHHO-
HUTYHKOBO (B/1111) Ha 60, 62, 64, 66 Ta 68-i1 AHi eKcriepu-
MeHTy B 103i 27 Mr/kr [35, 36], po3paxoBaHiii MeTOIOM
1O.P. Pu6onosnera [38].

ExcriepuMeHTalIbHi JOCTIIKEHHS TPOBEIEHI BiINIOBITHO
10 €BporeiicbKoi KOHBEHIIIT ITPO 3aXUCT XpeOSTHUX TBAPUH,
110 BUKOPUCTOBYIOThCS JJIST TOCIIITHUX Ta iHIINX HAYKOBUX
mineii (M. Ctpacoypr, 1986 p.), dupektusu 2010/63/EU €B-
poneiicbkoro [lapnamenty i Pagu €sporeiicbkoro Corosy
«[1po 3axucT TBapWH, 10 BUKOPUCTOBYIOTHCST 3 HAYKOBOIO
metoro» (M. bproccens, 2010 p.), Haka3zy MiHicTepcTBa OCBi-
TU i HAyKX, MOJIOJIi Ta criopTy Ykpainu «I1po 3aTBepmKeHHs
Tlopsinky mpoBedeHHSI HAayKOBMMHU YCTaHOBAaMM OCIiMiB,
eKkcrieprMMeHTiB Ha TBaprHax» Ne 249 Bing 01.03.2012 p., Ha-
Kazy MiHicrepcTBa 0XOpoHM 310poB’st Ykpainu «IIpo 3a-
TBepmKeHHs [Topsiiky MpoBeeHHST JOKTiHIYHOTO BUBYEHHSI
JIIKapChbKMX 3aCO0IB Ta €KCIEePTU3N MaTepiaiB JOKIIHIYHOTO
BUBYEHHS JIIKapChKUX 3ac00iB» Ne 944 Bin 14.12.2009 p., 3a-
TaJIbHUX ETUYHUX TTPUHLIUITIB €KCIIEPUMEHTIB Ha TBApUHAX,
yxBajieHux [lepivM HallioHaTbHUM KOHTpecoM YKpaiHu 3
oioetuku (M. Kuis, 2001 p.).

Hocnimkenns epextnBHocTi BKB3 pu AIH mposene-
Hi Ha 42 urypax-camisgx Macoio 200—220 1, pangomizoBa-
HUX Ha 6 TPYIL:

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

II — mypu 3i 3monenvoBanuM AIH (n = 7) 6e3 miky-
BaHHS (KOHTPOJIbHA IpyTia), IKuM Ha 60, 62, 64, 66 Ta 68-it
IHi ekcriepuMenTy B/M BBoauiu 0,9% pos3unH NaCl B 103i
1,0 mn/kT;

[T — mxypwm 3i 3monenvoBanuM AIH (n = 7), skum Ha
60, 62, 64, 66 Ta 68-i1 THI eKCTIEPUMEHTY B/IIUT BBOAMIIN
pedepeHc-nipenapaT kKaHedpoH B 103i 27 Mr/KT [36];

IV — mypu 3i 3monenvoBanum AIH (n = 7), skum Ha
60, 62, 64, 66 Ta 68-i1 1HI EKCIIEPUMEHTY B/M BBOIMJIA
KEITy no3i 2,5 mu/kr [40, 41];

V — mypu 3i 3MozaeaboBanuM ATH (n = 7), sskum Ha 60,
62, 64, 66 Ta 68-i1 nHi ekcriepuMeHTy B/M BBoauiu KEC y
no3i 5,0 mui/kr [42];

VI — mypu 3i 3monensoBanum AIH (n = 7), sskum Ha
60, 62, 64, 66 Ta 68-i1 THI eKCIIEPUMEHTY B/M BBOIWIA
KC-MCK 'y 103i 0,6 Mi/kr [43, 44].

Ha 70-it neHb eKciepuMeHTY 1ypiB BUBOAWIM 3 €KC-
MepUMEHTy. 3pa3Ky 3MillaHOi KpOBi ITiCJIS IOeKariTalrii
TBapuH BigOupanu y ueHTpudyxHi npodipku. Cuponar-
Ky BiIOiIsuii LeHTpUdYryBaHHSIM BIOPOIOBX 15 XB mpu
3000 06/xB.

Hnst oTpUMaHHS TOMOTEHATy TKaHWUHU TPOMUBAIN
npoMuBanu xojoagHuMm (+4 °C) OydepHUM pPO3YMHOM
(250 Mmmonb caxaposu, 5 Mmmonb Na,EDTA, 5 mmonb Tpuc-
HCl6ydepy (pH =7,4)) Taromorenizysanu npu 3000 06/xB
(TeI0H-CKII0) Yy cepenoBullli OydepHOro po3unHy [45].

AxTuBHicTh NO-CHMHTa3 BHM3HAuYaaM CIIEKTPOPOTO-
METPUYHMM METOAOM 3a KinbkicTio HAIMH , mo oxuc-
HioeTbesl. [oMoreHar iHKyOyBanu 20 XB rpu TeMrepaTypi
40 °C 3 1 muI peakuiitHOI cyMili (IIpy BUBHAYEHHI cyMap-
Hoi aktuBHOCTI NOS (iNOS ta ¢NOS): CaCl,, tpuc-HCI,
MgCl, HAI®HH", L-Apr; npu BU3Ha4Y€HHi aKTUBHOCTi
iNOS: EATA, tpuc-HCI, MgCl,, HAI®H H*, L-Apr).
Peakuiro synunsaau gogasanHsam 0,3 mn HCIO, ta uen-
tpudyryBanu (3000 06/xB), B HajocamoBiil piauHi BuU-
3Hayasin KoHueHTtpauito HAJ®H*H*, saxy peectpyBanu
3a CBITJIONIOMJIMHAHHSIM TIPY JTOBXWHI XBWIi A = 340 HM.
AktuBHIicTH cNOS BusHavanu sk pizauiio NOS ta iNOS.
O0’€exT MOCTIIKEHHS Ta OMUHUILLI BUMipIOBaHHS: TOMOTe-
Hart 6iojToriuHoi TKaHUHKM — HMosb HAZI®H, /xB X T 6inka
[46, 47].

Ymict cradiabanx MetadosnitieB NO BusHavanm criek-
TpopOTOMETPUIYHUM METOIOM 3a peakiieio P. Griess y Mo-
nudikaliii, 110 TOJIATAE Y BiTHOBJICHHI HITpPaTiB y HITpUTHU
xinopunoM BaHamito (II1) Ta miazoryBanHsM. KoHiieHTpa-
1iro NO Bu3Hauaau 3a CBITJOMOIIMHAHHSIM MPY JOBXWHI
xBUWIi A = 540 HM. O0’€KT DOCTIIKEHHS Ta OMUHULI BUMi-
PIOBaHHSI: CUpOBaTKa KPOBi — MKMOJIb/J [48].

CraTucTHuHy 00pOOKY Ojilep>KaHMX Pe3YJbTaTiB Mpo-
BEJIEHO 3 BUKOPUCTAHHSIM MPUKJIAIHOI TPOrpaMu sl po-
6o01u 3 eekTpoHHNMHU Tabausmu Microsoft Office Excel.
OLiHKY XapakTepy pO3IOAly BEJIMYUH Yy KOXHIW TpyIi
BUOIPKOBOI CYKYIHOCTi MPOBOJAMIN 3 BUKOPUCTaAHHSIM
W-kputepito [amipo — Yinka. OgHOpigHICTh TUCIIepCiit
BM3Havasu 3a KputepieM JleeHa. [Ipn HopMaaTbHOMY PO3-
HONOUTI He3aJeXXHUX BeIWYMH BIAMIHHOCTI MiX TpyHaMu
BU3HAauau IonapHo 3a t-kputepieM CtoiogeHTa. Llndposi
JlaHi y pa3i HOPMaAJbHOIO PO3MOLTY BeJIMYMH HaBEAEHI Yy
Burisaai M £ m (M + SE), ne M — cepenHe apudpmMeTnu-
He 3HaueHHs, m (SE) — ctaHmapTHa moxmubKa cepeaHbOro
apudmeTnaHoro, abo M (95% M1), ne 95% A1 — 95% nosi-
puuit iHTepBaj. [1py HeHOpMaJIbHOMY PO3MOIiIi MPUHAK-
MHI OIHI€T 3 TPyl He3aJeXKHUX BEJIUNYNH BiIMiHHOCTI MiX
HUMM BU3Hayajlu TIOMApHO 3a HeMapaMeTpUYHUM paH-
ropuM U-kputepiem Manna — VYirai (Mann-Whitney).
[Ipy HeHOpMaBLHOMY PO3MONUII OTPUMAHMX BEINYNH
nmani HaBemeHo y Bunsaai Me [LQ; UQ], ne Me — Memia-
Ha, [LQ; UQ] — BepxHs Mexka HMXKHBOTO KBapTuJjs (lower
quartile — LQ) Ta HIKHS MexXa BEpPXHBOTO KBapTUJIS
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(upper quartile — UQ). st rpadiyHOro momaHHs JaHUX
obpaHo miarpamu po3maxy (box-and-whiskers diagram —
«DOKCOBi» liarpamu 3 «BycaMu») [49].

Pe3yAbTaTM TO OOrOBOPEHHS

Bcranosneno, mo po3sutok AIH y mypiB cympoBo-
JIKYBaBcsl po30asiaHCcyBaHHSIM akTuBHOCTI NOS y TKaHu-
Hax HUpoK. PiBeHs cymapHoi aktuBHOCTI NOS (puc. 5) He-
3HAYHO 3HWM3MBCS TMOPIBHAHO 3 MOKa3HUKAMM iHTAaKTHUX
tBapuH (15,3 %; p=0,1), mpote criBBinHOIIEHHS i30(OpM
BKa3aHOTro (bepMEHTY 3a3Haji0 3HAYHMX 3pYIIeHb. AKTUB-
HicTb iNOS cratuctuuHo BiporigHo (p < 0,001) 3pocia Ha
83,3 % Ta ctanosuna 2,2 [2,1; 2,9] amons HAI®H, /xB x T
6inka, ToAi K akTUBHICTL CNOS CTaTUCTUYHO BipOoTiTHO

CymapHa akTuBHicTe NO-cuHTa3
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HMmons HAJ®H, [ x8 = r Ginka
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o

3,0

IHTaKTHI KoHTpons AlH+

AlH + KEM  AIH + KEC ~ AIH + KC-
LypH (AIH) KaHedpoH MCK

PucyHok 5. Bnnue KEI, KEC, KC-MCK Tta kaHeghpoHy
Ha cymapHy aktuBHicte NO-cuHTa3 y romoreHari
Hupok wypis 3 AIH

TMpumitkn: posnogin BesnnYnH HeHopMasbHUN; 60KcHU
BKJIIOYaroTb pe3ynbratu Big 25-ro o 75-ro nepLeHTu-
JI10, BePTUKaJIbHI JiHIii 3a mexammn 60KciB — MiHiMarb-
He Ta MaKcumalsibHe 3Ha4Y€HHsl; FOPU3OHTasIbHa JliHis
BcepeaunHi 60okcy — megiaHa.

(p =0,002) 3HU3MIaCh Ha 45,9 % BiTHOCHO MOKA3HMKIB iH-
TaKTHUX LIypiB (Tabs. 1).

3poctaHHs aktuBHOCTi iNOS Ha T1i po3Butky AIH
BimOyBa€TbCsl SIK YaCTMHA IIBMAKOI IMOYATKOBOI BiAIIO-
Billi Ha IMyHHE ITOIIKOIKEHHS IIPU TJIOMEPYJIOHEDPUTI.
JocnimkeHHsT Ha MOJEJSAX Y TPU3YHIB MOKa3yloTh, IO 1ie
IIOB’sI3aHO 3 aKTUBAlLli€0 (DaKTOPiB TPAHCKPUIILI aKTHB-
HUMH (OopMaMU KHCHIO, 110 YTBOPIOIOTLCS Y BilMOBIAL Ha
3anyueHHs1 Fcy-peuentopa. INOS nie B ckiagHomy cepe-
JOBUILI cepel 0araTboX iHIINX MeIiaToOpiB 3alajaeHHs, 3Mi-
HiolouM excrpeciio cNOS, KpUTUYHOro peryasitopa pyHK-
11i1 KJIyOOUKiB, i CaMOpEryaI0l0un Ooro BIacHYy eKCIIPecilo.
Iloku 1110 HEMaEe KOHCEHCYCY 100 POJii BUCOKOIO PiBHS
BupoOsieHHss NO, crtBopeHoro iNOS y Kiybouky, xoda
Oarato HOoCTiIKeHb MoKa3aiu, 1o iHrioyBaHHsg NO Moxe
3MIHUTH PiBeHb MPOTEIHYpii Ta JeliKoUTapHOi iH(]ibTpa-
11ii, a TAKOX iHIII TTPOSIBUA TTOIIKO/KEHHSI, IK-OT TpoM0O03
Ta niposticpepattist [50]. 3a JaHUMM IMYHOTiICTOXIMIYHUX J10-
chimkenb A. Furusu Ta cniBaBt. [51], iNOS nokanisyerbcs
B MeE3aHTiaJJbHUX KIIITUHAX, KIYOOUKOBMX eIiTeTialbHUX
KJIiTMHAX Ta iHQIIBTPYIOUNX KITITUHAX Y KIIyOOUKaX XBOPUX
Ha TJIoMepyJIoHePUT, Tomi SIK iMyHHe 3abapBieHHs iNOS
Maitke He MPOSIBJISUIOCH Y HUPKAX 3M0POBUX JOOPOBOJIBIIIB.

Owinka KoHUeHTpalii MeTaboJiTiB NO y KpoBi 1IypiB
3 AIH nponemoHcTpyBaja 3HaYHO Oilblle CTATUCTUYHO
BiporinHe (p = 0,008) minBunienHs Bmicty NO Ha 68,2 %
(puc. 6), mo y 4,5 pasa nepeBUIIYBAJIO 3pDOCTAHHS aKTHB-
HocTi cymapHoi NOS, a 1e, oueBUIHO, BKa3y€ Ha HAIXO-
mkeHHsa NO 3 iHmmx, HiX B1acHe NOS-cHMHTa3HOI cucTe-
MU KJIITUH HAPOK, JKEPel.

3Mminn QyHKIIII HUPOK, sIKi BimoOpaXaloThCsl 3MiHAMU
KOHIIEHTpalii KpeaTHHiHY, CYIPOBOMIKYBATUMYTbCSI 3Mi-
"HamMu NO B cupoBatii KpoBi [52]. OckinbKu BimoMmo, 110
cam cupoBatkoBuii NO BUBOIUTHCS HUPKAMU, B OCHOBHO-
MY 3a paxXyHOK Ipoliecy KJIyOOuKOBOi (hiJIbTpallil 3i IIBUI-
Kictio 20 MJI/XB y JIOACH, MiIBUIIECHUI CUPOBATKOBUIA
NO MoOXHa crpuiiMaTH SIK MOKAa3HUK 3HMKEHHS (PYHKIIIT
Hupok [52]. Benuki kinbkocti NO, orpumanoro 3 iNOS,

Ta6nuuysa 1. Bnnus KEI, KEC, KC-MCK Ta kaHe(hpOHY Ha aKkTUBHICTb iHAyUnb6enbHoi (iINOS) Ta KOHCTUTYTUBHOI
(cNOS) NO-cuHTa3 y TkaHuHax HUpoK Lwypis 3 AIH Ha 70-i geHb ekcnepumeHTy, nr/mr 6inka (Me [LQ; UQ], n = 42)

Docnigxysa- YMOBU eKCMepuMeHTY
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-
MIproBaHHs Lypu 6e3 nikyB.) KaHedpoH AlH + KET b=y MCK
n 7 7 7 7 7 7
AKTUBHICTb 1,501,0;2,3] [ 1,4[0,8;1,7] | 1,0[08;1.2]
iNOS, HMmonb 22[2,1;2,9] | 1,8[1,3,21] 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, =03 P, = 0,1 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, Hmonb 3312937 | 433757 [ p,=0015 p, = 0,02 p,=0,05
HAOOH. /xe x r | &18:0: 771 p, =0,002 p, = 0,02 [42,4 %] [21,2 %] (57,9 %]
Ginka [45.9 %] [30,3 %] p,= 0,4 p,= 0,4 p,=04
(9,3 %] [7,0 %] [10,6 %]

Mpumitkn: p, — piBeHb CTaTUCTUYHOI BIPOrigHOCTI PO36IXKHOCTI NOKa3HUKIB; [%] — 3Ha4eHHs1 pO36iXHOCTel ro-
Ka3HUKIB y BifcoTKax; iHgekcamy , , , BKa3aHo HOMep rpynu, 3 NoKasHUKamm sikoi rpoBe[eHO 3PIBHAHHS.
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TaKOX MOXYTb iHIiOyBaTH KOHCTUTYTUBHO BUPAXKEHY aK-
TuBHicTH NOS (eNOS ta nNOS), 1110 Npu3BOAUTD 10 3MiH
HUPKOBOI MiKPOLUMPKYJISLIT 3 MOPYILIEHHSIM MiKPOCYIWH-
HOTro ToMeocTa3y Ta pyHKIIiI HUpoK [53, 54].

JlocnmiixkeHHsT TOKa3ajo, 10 3acTOCyBaHHS pede-
peHc-TIpenapaTy KaHedpoHny, 5K i gociimkyBanux bKB3,
He TIPU3BEJI0 10 CTaTUCTUYHO BipOTiIHUX 3MiH 3 OOKY aK-
TUBHOCTI cymapHoi NOS y TKaHnmHax HUpoK 1ypiB 3 AIH
(puc. 5), sgKa 3anuIIanach HIKIOIO 332 MOKA3HUKHU iHTaK-
THUX TBapuH. OgHaK OILiHKA CITiBBiZHOIIEHHS i30(opm
NOS Ha TJ1i BBeIeHHSI TepaleBTUYHMX areHTiB MoKasaja
CTaTUCTUYHO BiporigHi 3miHu. Tak, Ha TJi BBEAEHHS Ka-
HedpoHy piBeHb iINOS y TKaHMHaX HUpOK 11ypiB 3 AIH
3HU3MBCs Ha 18,2 % (p = 0,03) 1omo mMoKa3HUKIB iHTaK-
THUX TBapuH (Tabds. 1). Ha i 3acTrocyBaHHS 1OCTiIXKyBa-
Hux BKB3 BinMmiueHo 11e Oiiblle 3HMKEHHSI aKTUBHOCTI
iNOS. 3a BupaxeHicTiO TpUrHiYeHHs akTUBHOCTI iNOS
(BiZICOTOK 111070 TIOKa3HUKIB HEJiKOBaHWUX TBapWH) J0-
ciimxyBaHi BKB3 poiinibHO posrainyBatv y HACTYIHiit
nocrimoBHocTi: KC-MCK (54,5 %; p < 0,001) > KEC
(36,4 %; p=0,008) > KEIT (31,8 %; p = 0,04). Takum un-
HOM, Mmoka3zaHo, 1o BBeneHHs1 KC-MCK cynpoBomkyBa-
JIOCh HalBMpaXKEHIIlIMM IIPUTHIYEHHSIM Tinepekcrpecii
iNOS y mypiB 3 AIH. lle y3romxyeTbcsl 3 BCTaHOBJIEHU-
MM HaMM paHille HedPOPOTEKTOPHUMHU BIACTUBOCTSIMU
KC-MCK. MexaHi3Mm iMyHOMOMYJISALIT HA OCHOBI IOXif-
Hux MCK moxe 6a3yBaTuCh Ha iX 3MaTHOCTi 3MEHIITYBaTH
KUIBKICTh JEHAPUTHUX KJITUH, 11O TPOAYKYIOTh Ipo3a-
manpHUi OHII-0, iHTepdepon y ta IJI-17-mpomykyrodi
T-xniTMHM, a TAKOX HIJISIXOM 301TbIIIEHHS KiJIbKOCTI iMy-
HocymnpecuBHux LJI-10-npoayKyouux Ta peryasTOpHUX
T-KJIiTUH B TTOIIKOMKEHNX HUPKax [55].

Kpim BcTanoBimeHoro 3HmKeHHs akTuBHOCTI iNOS y
TKaHMHAX HUPOK IypiB 3 AIH, Hamie mocmimkeHHS Io-

BmicT merabonitie NO B kposi

MEMONE [ N

|

AlH+ AH+KEM AIH+KEC AIH+KC-
KkaMedbpoH MCK

IHTaKTHi KonTpone
wypH (AIH)

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

TpumiTKku: po3noAin BesIMYnH KOXXHOI rpyrnv BUGIpKoBoi
CYKYMHOCTi HOpMaJibHWUI; 60KCH BKJTHOYaIOTb 3HAYEHHS
CTaHRapTHOI MOXUOGKU cepefHbOro apughmMeTUu4Horo,
BepTUKabHi NiHii 3a mexxamun 6okciB — 95% poBip4ni
iHTepBan; ropmu3oHTanbHa JiHis BcepeauHi 60kcy —
cepegHe apumeTnyHe 3Ha4vyeHHs; ¢ — p < 0,05 Big-
HOCHO MOKa3HUKIB iHTaKTHUX LyypiB; m — p < 0,05 Big-
HOCHO roka3HuKiB wypis 3 AIH 6e3 nikyBaHHs.

Kazajio 31aTHicTh 3actocyBaHHsd BKB3 mpusBogutu m0
BimHOBIeHHs akTuBHOCTI cNOS. BcTaHoBieHO, IO J0-
CJTiIKyBaHi O€3KJIITUHHI 3acO0M 3a 3AaTHICTIO MiJBUIILYBa-
™1 akTuBHICTE cNOS y TKaHWHAX HUPOK (BiICOTOK 1010
MOKa3HMKIB HeslikoBaHUX 1ypiB 3 AIH) nolisbHO po3ra-
IIyBaTH y HacTymHii nociinosHocTi: KC-MCK (57,9 %;
p = 0,05) > KEIT (42,4 %; p = 0,015) > KEC (21,2 %;
p=0,02).

Takum 4yMHOM, MpOBeNEHE HaMU JOCHiIKEHHS Mpo-
JNIEMOHCTPYBAJIO HalBUpaXKeHillle 3pOCTaHHSI aKTUBHOCTI
Ca,"-3anexnux isopopm NOS (nNOS na eNOS) nHa Ti
BBeaeHHss KC-MCK (tab. 1).

Bapro 3a3HauunTH, 1110 OIliHKa BMiCTY CTaOiIbHUX MeTa-
6outitiB NO y KpoBi mokasaja, 110 CTATUCTUYHO BipoOTiIHO
(p = 0,018) Haii0iIbIIE 3HUXKEHHS BMIiCTY TOCIIKYBaHUX
MOXiTHUX BKA3aHOTo ra3oTpaHcMitepa y miypiB 3 AIH Bin-
Mivanoch Ha T1i BBeneHHs1 KC-MCK — y TBapuH 11i€i rpy-
nmu piBeHb MeTabdositiB NO cranosus 12,0 £ 2.3 (95% Al:
7,4—16,6) Mmxmonb/a (puc. 6).

BucHoBku

1. 3a 3maTHicTIO HOpMaTi3yBaTH rinepakTUBHICTH iINOS
(BimCOTOK IIOAO TMOKA3HUKIB HeliKoBaHux IIypiB 3 AIH)
nocnimkyBaHi BKB3 mouinbHO poatainyBaTu y HAcTyIl-
Hiit nocnizosHocti: KC-MCK (54,5 %; p < 0,001) > KEC
(36,4 %; p=0,008) > KEIT (31,8 %; p = 0,04).

2. 3a 37aTHICTIO HiBeJIIOBaTU MPUTHIYEHHSI aKTUBHOC-
Ti cNOS y TKaHMHaX HUPOK (BiZICOTOK I1I0JI0 IMOKa3HUKIB
HeJlikoBaHUX 1ypiB 3 AIH) moiinbHO po3rainyBatu y Ha-
ctynHiii mocrmigoBHocti: KC-MCK (57,9 %; p = 0,05)
> KEIT (42,4 %; p = 0,015) > KEC (21,2 %; p = 0,02).

3. 3a 30aTHICTIO HOPMAaJTi3yBaTH BMIiCT CTaOLTbHUX Me-
Ta0o01iTiB NO y KpoBi (BiICOTOK IIOI0 ITOKA3HUKIB HEJIIKO-
BaHux 1mypiB 3 AIH) nocmimxysani BKB3 mouinsHo po3-
TallyBaTH y HacTymHii nociimoBHocti: KC-MCK (41,3 %;
p=0,018) > KEC (25,2 %;p=0,1) > KEI1 (4,9 %;p=0,7).

Kondaikr inTepeciB. ABTopu pyKOIMHCY CBiZOMO 3a-
CBiIUYIOTb BiJICYTHIiCTb (haKTMYHOTO aboO MOTEHIIiitHOTO
KOHMIIIKTY iHTepecCiB 11010 pe3yJIbTaTiB 11iel poboTu 3 hap-
MaleBTUYHUMU KOMITaHiIMU, BUPOOHMKAMM OioMeany-
HUX TIPUCTPOIB, IHIIMMU OpTaHi3allisiMu, Yui TTPOIYKTH,
rnociayru, biHaHCOBa IMiATPUMKA MOXYTb OyTH TOB’sI3aHi
3 IIpeIMETOM HaITaHMX MaTepiajliB ado SIKi CIIOHCOpPYBalud
MIPOBEACHI JOCIiIKEHHSI.

3B’430K po0OTH 3 HAYKOBHMMH NPOrPAMAMH, TJIAHAMH
i Temamu. CratTs € (pparMeHTOM ILIAHOBOI HAyKOBO-I0-
cligHoi poboTu Kadenapu iHGEKIiMHUX XBOPOO Ta KJli-
HiyHOi iMyHos10Tii XapKiBChbKOr0o HalliOHAJILHOIO YHiBep-
curety imeHi B.H. Kapasina MOH VYkpainu «BuBueHHSs
poJii iIMyHHMX, aBTOIMyHHMX Ta META0OJiYHUX PO3JIadiB y
raToreHes3i Ta Hacjinkax iH(eKIiifHOro rpolecy, 10 BU-
KJIMKaHWI O0aKTepisiMU, BipycaMu, BipyCHO-0aKTepiaJTbHU-
MM acolliallisiMU1 TIPU TOCTPOMY, 3aTSIKHOMY Ta XpPOHIYHOMY
repebiry XBopoOu Ta yI0CKOHAJIEHHSI TAKTUKY JTiKyBaHHS»
(HOMep mepxkaBHOI peectparii 0123U105022, TepmiH Bu-
koHaHHs: 2023—2028 pp., KepiBHUK — 3aBimyioda Kade-
Ipy iHPEKLiHHIX XBOpoO Ta KIIiHIYHOI iIMyHOJIOTii, K.M.H.,
noueHT O.B. BonoOyesa).
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Indopmania npo dinancyBanns. Pobora He oTpuMy-
Basia (iHAHCYBaHHs BuUAaTKaMu JIep>KaBHOTO OMOIKETY
Ykpainu.

IlepcnekTHBY mOIaNbIIMX AOCJiIKEeHb. PesyiabraTil
MPOBEAEHOTO JOCTIIKEHHST BKa3ylOTh Ha TOLLUIBHICTh TTO-
JaJIbIIIOTO BUBYEHHSI MEXaHi3MiB, 30KpeMa iMyHOOIIOCe-
penKoBaHUX, HEDPOIIPOTEKTOPHOI aKTMBHOCTI O€3KIITUH-
HHUX KPiOKOHCEPBOBaHMX 0i0JIOTIYHUX 3aCO0IB.

Buecok aBtopiB. [nagkux ®.B. — imest poboTH, pos-
poOKa KOHIIEINLil MOCHiIKeHHs, (OPMYIIOBAaHHSI METHU
po0OTH, IMPOBEACHHSI EKCIIEPUMEHTAJbHUX IOCIiIKEHD,
aHaJIi3 Ta y3araJbHeHHS TaHUX, HAIMMCAHHS TEKCTY PYKO-
nucy; JIsnosa T.I. — yyacTb B 0OroBopeHHi OTpUMaHUX pe-
3yJIBTATiB, KOPETYBaHHSI PYKOIUCY 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=0.7).

Keywords: autoimmune glomerulonephritis; Heymann nephritis;
membranous nephropathy; nitrogen monoxide; placental cryoex-
tract; spleen cryoextract; mesenchymal stem cell-conditioned me-
dium
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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 moniforing,
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
v
. Records screened:
Screening 74
\4
o Full-text articles assessed
Eligibility for eligibility: 44
\4
. 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

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

Tom 13, N¢ 3, 2024



OpuwuriHaabHi ctarti / Original Articles

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. LItyynnii intenext (IL111) mBuako 3MiHIOE ramysb He-
¢potorii, mporoHyoun iHHOBaLiiTHI pillleHHs, SIKi MOKPAILYIOTh
NiaTHOCTUKY, JIIKYBaHHS ¥ JIOTJISIA 32 TIAlliEHTaMU. Y 1IbOMY OTJISII
JIiTepaTypy JOCITIIKYIOThCS iCHYIOUI Ta MOTEHIilHI BapiaHTH 3a-
CTOCYBaHHSI IITYYHOTO iHTEJEKTY B pi3HUX cdepax HedpoJorii.
OOGroBOPIOETHLCST TIPOTPEC Yy PaHHIN MiarHOCTUII, TIePCOHATI30Ba-
HOMY TUUTaHYBaHHi JIIKyBaHHSI, 3aMiCHill Teparii HUPOK i TpaHC-
TUIaHTALiHIA Hedposorii, 1Mo ctaB MoXiauBuM 3aBasku L.
KpiM Toro, BUBYA€ThCS, SIK IITYYHUI iHTEIEKT MOKpAILy€e OIS
3a MalliEHTaMM 3aBISKW TUCTaHIIIITHOMY MOHITOPUHTY, TeJIEMEI -

LIMHI Ta BipTyaJbHUM TMOMiuHMKaM. He3Baxaiounm Ha BeauMve3Hi
nepcnektuy LI, y iboMy orisifi TakoK 00roBOPIOIOThCS €TUYHI,
HOPMaTUBHI i TeXHIUHI MPOOJIEMHU, 1110 CYTTPOBOIKYIOTh OT0 iH-
Terpailito B KJIiHiYHYy MpakTuky. [ligkpecooun nepeTBoproBaib-
Huii moteHuian LI B Hedposorii, MU aKIIeHTYEMO yBary Ha Heo0-
XiTHOCTI MOAQIBIIMX TOCTIIKEHb Ta CIiBIIpaLli 111 TOBHOI peati-
3allii fioro rnepesar y mokpalieHHi pe3yJIbTaTiB JiKyBaHHS HUPOK.
KouoBi clioBa: mryunuit inTenext; Hedposoris; XpoHiuHa
XBOpo0Oa HUPOK; MalllMHHE HaBYaHHS; MEpCcOHai3oBaHa Meau-
IIMHA
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AHIMPOBCHKM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHO

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

Pestome. AKTyaAbHICTb. X-3uernAeHa rinogocoaremis € HAMMOLLMPEHILLIOK GOPMOKO CrAAKOBOIO BITAMIH-
D-pesncreHTHOro paxity. Ha cboroaHi MQe micLe risHs1 AIQrHOCTVKQ, Mi3HIV MOYATOK AiKYBQHHS | OB s13QHe
3 UMM 3HQYHE TOrPLUEHHS SIKOCTI XXUTTST MALIEHTIB 3 X-34ernAeHoro rinogpocoaremicto. Mera: Ha MpUKAQAI
KAIHIYHOro BUMAAKY MOUBEPHYTV yBATY AO MPOBAEMU X-34erNAeHOI rinopocoaremii, PO3MsIHYTU TOQANLIVIHI
V1 HOBITHI MIAXOAM AO AlQrHOCTMKM TQ Teparii, Marepiann Ta meTtoAn. [oOQHAAIZOBAHMK CIMEVIHMK BUMNQ-
AOK X-34erAeHoi rinogpocearemii y XAon4mKa 4 pokis. Pe3yAbraru. Y 38°513Ky 3 QHAAIZOM CIMENHOIro BUMNAAKY
PO3MNSIHYTI CY4ACHI MIAXOAM AO KAIHIYHOT, AQBOPATOPHOI TA IHCTOYMEHTAALHOI AIQrHOCTUKY, PEKOMEHAOBAHI
MIXKHQPROAHUMIM KAIHIYHUMI HQCTOHOBAMM 3 AIQrHOCTUIK M AIKYBQHHSI X-34ernAeHoi rirogpocoaremil. lpooaHa-
AIBOBQHO MPUYHW MiBHBOI AIQrHOCTUKI, NEPEBAr M HEAOAIKM TOQAMLIMHOI Tepanii. [IooBeAEHO KOPEKLito
AIKYBQHHSI, LLLO BKAKOYQE Mpenapam ¢oceoary v QKTMBHOIO BITAMIHY D 3 ypaxXyBAHHSIM PEKOMEHAQLI MiXK-
HQPOAHUX KAIHIYHMX HQCTAHOB. HaBeAEHi HOBITHI AQHI MPO AIKYBAHHST X-34ernAeHoI rinogpocgaremii 3a A0-
MoMOororo 6ioAoriyHOI Teparnii 3 BUKOPUCTAHHSIM MpenapaTty 6ypocymab. HaBeaeH  pe3yAbTaT KOPOTKO-
CTDOKOBUX AOCAIAXKEHL €(EKTUBHOCTI 11 6e3rekn 6ypocymMabdy B AiTen i AOPOCAMX. BACHOBKN. X-34ernreHa
rinogpocoaremis — CKAQAHQ CrAAKOBQA TyOYAOMQTIs, LLO BUMQArae CBOEYACHOI AIQrHOCTUKM, AIKYBQAHHST |
PETEABHOIO BEAEHHS MALIEHTA MYABTUANCLMIAIHQPHOK KOMAHAOK AIKQPIB. Y pA3i MiA03pu HQ X-34ernAeHy
rinrogpocaremito CAiA SIKOMOra PAHiLLe rMpoBeCTU KAIHIYHE, AQBGOPATOPHE U IHCTPYMEHTAAbHE OOCTEXXEHHS
MALUIEHTA 3rAHO 3 MDKHQPOAHUMU PEKOMEHAQLLISIMU. HE3BAXKQKOYM HA TE, L0 TPOAMLIVIHE AIKYBAHHST MQE
OBMeXKeHy TeparnesTyHy e(eKTUBHICTb | MOBIYHI epeKTV, PAHHE MOro rMpur3HAYEHHS MoB I3aHe 3 KOQLUMMM
PE3YALTATAMU AN MNALJEHTIB. 3HQYHMI MPOMPEC Y AIKYBAHHI rino$oCcoaTemiyHOro BiramiH-D-pesmcTeHTHOro
PQaXiTy OB SI3QHMI i3 CMIPSIMOBAHOK HQ MOro MATOQI3IONOrHYHI MEXQHI3MM GIOAOMHHOK Teparnieo 6ypocyma-
60M, MPOGiAb EPEKTIB SIKOrO AO3BOASIE PO3NSIAQTU LIKO TEPATTIIO SIK PSITIBHY.

KAIOYOBI CAOBQ: AiTv; rinogpocoareMiyHbl BITaMiH-D-pe3nCTeHTHM PaXIT; X-34ernAeHa rinogocoaremis;
pocpar-aiabert; pakTop pocTy PibpobaacTis 23; GiororivyHA Teparis, 6ypocymab

Bctyn

X-3uemeHa rinodocdareMis (XI'D) € HalmoOMIMPeHi-
1o (popMoIo cragkoBoro paxity [1—4]. 3axBopioBaHiCTh
craHoBuTh 3,9 Ha 100 000 XMBOHApPOIXKEHUX, TOLIUPE-
Hictb — Bix 1,7 Ha 100 000 miteit mo 4,8 Ha 100 000 ocib (mi-
Tei i mopocaux). [Iprbau3HO BABiUi YaCTillle peecTPyEThCS
B 0ci0 xiHoyofi cTaTi [1, 2, 5].

Xoua natoreHe3 XI'D MOBHICTIO He BUBYEHUIA, Ha ChO-
ronHi BimoMo, 1o XI'd — e X-34erieHnii ToOMiHaHTHU
posnaj, SIKMii BAHUKAE B Pe3yJIbTaTi MyTalliii y TeHi ToMo-

Jiora (ocdar-perynondoi HEUTPaTbHOI €HIOTENTUIA3H
(®PHEII), posramoBanomy Ha Xp22.1 [6—8]. Myrauii
BUKJIMKAIOTh HAIMipHY IMPOAYKIIilo pakTopa pocTy hidpo-
6nacriB 23 (OPD23) i, oTke, HAIMIpHY Or0 aKTUBHICTb.
Lle, y cBoro yepry, 3MeHIIlye HUPKOBY KaHaJblIEBYy peald-
copOiiito Ta 30i71blIye HUPKOBY eKcKpellito (ocdary (P),
110 MPU3BOAUTH 10 3HUKEHHS PiBHS Py cupoBaTii Kpo-
Bi Ta, 3pelITol0, 10 MOPYIIEHHS MiHepaii3allii KiCToK i ix
narojoriuHux 3miH [7—10]. Kpim Toro, ®PP23 3HuxKye
aKTUBHICTh HUPKOBOI 1C-TiIpOKCUIa3U, TUM CAMUM 3HU-
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XKyrouu pieHb 1,25-purinpokcusitaminy D (1,25(0OH),D)
Yy CHpOBaTili KpOBi, 3MEHIIYE IIIYHKOBO-KUIIKOBY ab-
copb6uito P, 110 Takox 3HUXYE piBeHb P y cupoBaTili KpoBi
i1 moripiiye MiHepanizaiiio KicToxk [6, 9, 11, 12]. Ili edek-
TH TIOSICHIOIOTH OUIBIIICTh XapaKTepHUX KIIiHIYHUX O3HAK
XI'd, BKIIOYHO 3 PaxiTOM, OCTEO- Ta OJOHTOMAJISIIIEIO,
HEMPOIOPILIiiTHO HU3BKUM 3pOCTOM, $IKi 3a3BUYail PO3BU-
BalOThCS B TIALIIEHTIB MPOTITOM II€PIIOTO-APYTOTO POKY
KutTs [1-5].

Tonka perymsuiss P B opraHi3mi MOBHICTIO 3aJeXXUTh
Bill HUPOK, KepPOBaHUX LUPKYJIIOIOUYMMU ropMOHaMHU (30-
Kpema, napatupeoiguum ropmoHom (ITTT), ®PD23 i no-
¢damiHOM), iHCYJIiHOMOAIOHUM (pakTOopoM pocty 1, doc-
¢daTHUM HaBaHTaXKEHHSIM Ta iHIIUMM areHTamMu. Maiixe
BCsl HUPKOBa peadbcopOuiist P BinOyBaeTbcs B MepLIMX cer-
MeHTaX He(POHIB, KOPOTKUX MPOKCUMAIbHUX 3BUBUCTUX
kaHanbisix [10]. Bimomo, 1110 P HeoOXinHuii y nepiiry yepry
JUISE CUHTE3y i1 OOMiHY KiCTKOBOI TKaHMHU i 3a0e3reueH-
HS LJIOl HU3KM KJIITUHHUX IIPOLECiB, BKIIOYHO i3 CHTEe-
30M HYKJIETHOBOI KHUCJIOTH, €HEPTeTUYHUM MeTabOoTi3MOM
(yrBopeHHss AT®D) i mexaHizmMoMm hochoprtoBaHHsI/ne-
¢dochopuiiioBaHHSI CUTHAJIbHUX MoJieKya. KpiMm Toro, BiH
€ YaCTHUHOIO TiZpOKCialmaTuTy, SIKMIl € BaKJIMBOIO HEOp-
raHiyHoro crojiykoro Kictku [8—10]. IlinTpumka piBHs P
TaKOX BaxkKJIMBa JIJIs1 3a0€3MeYeHHSI aroITo3y XOHAPOLIUTIB
y IJTAaCTHHI POCTY 3 MONAJIbIIIO MiHepaizalieto. Akio P
HEIOCTaTHbO, XOHIPOILIMTH HE TIEPEXOISITh Y CTaH arloITo-
3y I OCTEOil HAKOIMUYYEThCSI O€3 MiHepaizallil, 0 Mpu-
3BOJIUTH JI0 3aTPUMKU POCTY, paxiTy it ocreomarsii [13].

TTopy1ienHs MiHepaJizailii KicTOK MOXe TTPU3BECTH He
TUJIbKHY 710 aedopmallii KiHI[iBOK, HU3bKOTO 3pOCTY, OCTEO-
apTPUTY, ajie i 10 MATOJOTIYHMX TIepeIOMiB Ta iHIIMX He-
CIPUSITIIMBUX pe3ynbraTiB [6, 11].

bararo BUeHUX miALIIN BUCHOBKY, 1110 PaHHS diarHOC-
THKa # amekBaTHe JikyBaHHs XI'D MmaloTh BuUpillaibHe
3HAUEHHSI IJIs1 JOCSITHEHHSI ONTUMAJIbHUX Pe3yJbTaTiB |2,
4, 14, 15].

Ha cporonni B YkpaiHi icHye mpobJjiemMa: OCKiJIbKU 3
ycix niposiBiB XI'®D HaiiOiIbII BUpaXkeHa MMaToJjIorise caMme 3
0OOKY OIIOPHO-PYXOBOTO altapary, CiMeitHi Jrikapi 3a3BruJait
CKEpOBYIOTh TaKMX TMAlli€EHTIB 0 OPTOIEIiB-TPaBMaTOJIO-
TiB, SIKi € MEepIIMMHU, a YacTo i JIOBTOTPUBAIO E€JIUHUMMU,
XTO JIIKY€E LIUX XBOPHUX 32 JIOTIOMOTOI0 OPTONEeIUYHUX BTPY-
yaHb. Ha XaJb, KOHCYIBTYBaHHS, i B TIEPIITy YepTy TUTIIO0-
ro He(posiora Ta CyMiKHHUX CIIELiaIiCTiB, YacToO OyBa€ Bim-
CTPOYEHUM, 3alli3HiIMM i B KiHIIEBOMY ITiICYMKY BILIMBA€E
Ha nporHo3 XI'd.

MeTta gocCHiIKeHHs: Ha MPUKIIai KIiHIYHOTO BUMAIKY
MPUBEPHYTHU yBary a0 npoodiemu XI'D, po3risiHyT Tpaau-
LiIHI /i HOBITHI MiXOAM A0 NiarHOCTUKMU Ta Tepartii.

MaTepiaAn Ta MeToAmn

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

Ha npoBeneHHs1 KIiHiKO-1a00paTOPHO-iHCTPYMEH-
TaJbHOTO JIOCTIIKEHHSI OTPUMaHO iHGOPMOBaHY 3TOIY
nauieHTa. [1pu mpoBeneHHi TOCTIIKEHHS JOTPUMYBAIUCh
npaBWI Oe3MeKu Il 30epeXKeHHsI XKUTTS, 3M0POB’S i IIpaB
nali€eHTa, MOPaJbHO-eTUYHUX HOPM i KaHOHIB JIIOICHKOI

rimHOCTI 3rigHo 3 [enbciHCchKOM0 nekiapallielo BececBiTHBOT
MEIMYHOI acolliallii, OCHOBHUX ITOJIOXK€Hb KOHBEHILi1 Pagu
€Bpornu Mpo TpaBa JIOIUHU Ta GIOMEIULIMHY, ETUYHOTO
konekcy BueHoro Ykpainu (2009) i Haka3y MiHicTepcTBa
oxoponu 310poB’st (MO3) Ykpainu Ne 690 Bix 23.09.2009
(3i 3MiHamu, BHeceHUMM 3rigHo 3 Hakazom M O3 Ykpainu
Ne 523 Bim 12.07.2012).

PesyAbTaTH

Kniniyamii Bunmagok. Matu 4-piunoro xymomunka K.
3BepHYJIach 3i cCKapraMy Ha BiAcTaBaHHS OIUTUHU B pOC-
Ti, 3aTpUMKY Mpopi3yBaHHs 3y0iB, Aedopmaliito yeperna,
HIDKHIX KiHIIIBOK i xpeOTa, IepioadyHi 00ji B KiCTKax.
[1pu 06’eKTUBHOMY OIS Oipa3y MPUBEPHYJIO YBary, 110
JNUTUHA Ma€ 3aTPUMKY (Di3MYHOrO PO3BUTKY (3picT 85 cMm,
Bara 13 xr, IMT 18 kr/m?, BACHOBOK — HaHi3M), IICKUXOMO-
TOPHOTO PO3BUTKY, 3aTPUMKY JEHTallii BiTHOCHO BiKY, ITO-
MipHY BapycHy nedopmallito HUXKHIX KiHIIIBOK ITiCJIsI BXe
IIPOBEIEHOI OPTONEANIHOI KOPEKIIii (OCTEOCUHTE3Y).

3rigHO 3 aHaAMHE30M 3aXBOPIOBAaHHS, MEpIli 3MiHU 3
6GOKY OTIOPHO-PYXOBOTO arapaTy B IUTUHU Y BUTJISII TUC-
IUIa3ii JIiBOro KyJbLIOBOTO Cyrjoba OylIM IdiarHOCTOBaHi
IUTSYUM OPTOIEAOM Y 2-MiCSTYHOMY Billi, @ B 5 MicC. Imicst
MPOBEEHHSI PEHTIEHOJIOTIYHOTO OOCTEXKEHHST BUSIBAEHUIM
MiIBUBUX I'OJIiBKU JIiBOI CTETHOBOI KiCTKM 3a PaxyHOK TiIlo-
IUIa3ii KyJbIIoBOro cyriioda. IlouaTok aeHTallii 3apeecTpo-
BaHUI y § MicslliB, y TOMY X Billi IUTHHA MoYaia CUIITH
3 oropoo. Y 9-MicssyHOMY Billi Ha TJi mpuitomy mpodi-
JIAKTUYHOI 103U BiTamiHy D ciMeitHUM JlikapeM BUSIBICHI
Tepllli 03HAKW paxiTy — BUpaxkeHi JJOOHI Oyrpu. XJI0munK
royvaB OnupaTuch Ha Horu B 10 Mics11iB, a BIEBHEHO CTa-
BaTU Ha HiXXKK1 — B 1 pik, xomutt — B 1 pik 4 micsii. Came
B LIBOMY Billi, 3 IOYaTKOM XOAM, i MaHi(peCcTyBaIl OCHO-
BHi ITOPYILIeHHST — BapycHa AedopMallis HUXKHiX KiHIIiBOK,
3HAYHE BiICTaBaHHS B POCTi, 3MiHa IIOCTaBU, XOIHU, SIKi B
IMHAaMIlll 3HaYHO MporpecyBaju. Y Billi 2 pOKM XJIOMYUK
MaB Bary 10 kr, pict 77 cM, 3 IpUBOY YOrO OYB KOHCYJIb-
TOBaHUI €HIOKPUHOJIOTOM, SIKMi BCTAHOBUB JiarHO3: Ha-
Hi3M HEYTOYHEHUIA.

Y 2-piuHoMy Billi B AUTHHU BIieplie 3achikKCOBaHO
3HMKEHHSI B CMpoBarili KpoBi piBHs P — 0,77 mmounb/n
(N 1,45—1,78) mpu HOpMabHilli KOHLEHTpaIlil i0OHi30-
BaHoro Ca — 1,28 mmosnb/a (N 1,18—1,32) i 25(OH)D —
41,59 ur/mi (N 30—100).

YV 3-piuHOMY Billi KOHCYJIBTOBaHMII HE(PPOIOTOM.
[Ipu oGcTekeHHI BUSBISHO 3HIDKEHHSI B CUPOBATIIi KPO-
Bi piBHst P — 0,66 mmons/n (N 1,45—1,78) mipu Hop-
MaJIbHUX KOHLIEHTPALLisIX IHIIIMX MOKA3HUKIB: 3arajlbHOTO
Ca — 1,26 mmonb/n (N 1,2—1,38), ionizoBanoro Ca —
2,37 mmonb/n (N 2,2—2.7), nyxHoi ¢ocdarazu (JID) —
326 On/n (N 142—335), maparropmony — 7,19 mmoub/n
(N 1,3-10,0), xanbuurtoHiny — 7,01 nr/mn (N < 15),
25(OH)D — 51,5 ur/ma (N 30—100). [Toka3HMK KpeaTHuHi-
HY B CUPOBATIIi KPOBi — B MexXax HOpMU (24,9 MKMOJIb/J),
pe3ysibTaTu  yabTpa3BykoBoro gociimkeHHs: (Y3I) Hu-
pok — TakoxX. BcraHoBieHo momepemHiil miarHo3: ¢oc-
dar-miader (?)

VY Tomy X Billi, B 3 pOKHU, XJIOMYUK KOHCYJILTOBA-
Huii y KIl «Mixo06gacHU# LIEHTp MEIUYHOI TeHEeTUKU
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i mpeHatayibHOI miarHoctuku iM. I1.M. BepomoTseisiHa
JOP» (M. Kpusuii Pir). JliarHo3: rinodocdareMiyHmit
paxit (docdar-nmiaber). E83.3. Tum ycnagkyBaHHS —
X-34eruieHUi TOMiHAaHTHUIA.

OpTorennyHa KOpeKilisi HUXKHIX KiHITiBOK (OCTEOCHHTE3)
MpoBefieHa y Billi 3 poku 2 micsui. OyHKIIIT ormopy il xoau
TTOCTYITOBO MOKpaIivch. Ha maHuii yac maiieHT roTyeThbest
IO YeProBOi OPTOIEANIHOI KOPEKIIii HIKHIX KiHIIiIBOK.

Ha ocobGmmBy yBary 3aciyroBye ciMeiiHMII aHaMHE3,
3riIHO 3 IKMM Y MaMU XJIOITYMKA 3 1-pidHOTO BiKY, 3 ITOYaT-
KOM XOJH, CIIOCTepirajach moMipHa BapycHa aedopmMallis
HIDKHIX KiHIIBOK, a B 4-piYHOMY Billi — BMBMX KYJIbIIIO-
BOTO Cyrj06a, 1o norpedyBaB iMMoOiiizalii. ¥ 15 pokiB
XKiHUI MpoBeleHa OPTOINEIUYHA KOPEKIisl: OCTEOTOMist
CTeTHOBUX i TOMIJIKOBMX KiCTOK 3 iMMOOuTi3alli€o auc-
TpakliitHO-KoMmpeciitHum amaparoM liizaposa. 3 rmipu-
BOJIy MATOJIOTii OITOPHO-PYXOBOTO arapaty MaTy B TIUTSYO-
My Billi criocTepiraiach i JikyBajlaCh BUKJIIOUHO AUTSIUYUM
optonenoM. Komiu ii cuHy OyB BCTAaHOBJICHWI [iarHO3,
CTaJIo 3pO3yMiJIO, IO 3aXBOPIOBAHHS Y XJIOIMIMKA Ta HOTO
Marepi Ma€ TeHETUYHO 0OYMOBJICHUI XapakTep i SIBJISIE CO-
0010 ciMeliHuil Bunagok ¢ocdar-miadery. Ha xanb, Mmatu
XJIOMYMKA JIi3HalIach PO CBOE 3aXBOPIOBAHHS TiIbKU B 41
piK, MicJs1 BCTAHOBJIEHHS JiarHO3y CHHY, SIKOTO HapOmu-
na B 38 pokiB. Ha cbOrojHi MaTu XJ0mynMKa Ma€ HU3bKUI
3pict (145 cMm), BapycHy AedopMallilo HUXKHIX KiHIIBOK Y
CcTerHax i romijikax, octeoapTpo3 KOJIIHHUX CyrIo0iB 3-1
CTajil, cKapru Ha TepioanyHi 00J1i B KOJiHHUX cyrjo0ax i
maponoHTo3. Tepartis, siky niepioguano (1 pa3 Ha 3—6 Mic.)
OTPUMYE MaTH: XOHAPOITHH, TTIOKO3aMiH.

Ha momeHT KoHcynbralii B 4-piuHOMY Billi XJIOIMUUK
MaB TaKi pe3yJIbTaTh O0CTEeXXKEeHHS: y CUPOBATIIi KPOBi 3HU-
keHHs piBHg P — 0,77 mmonb/a (N 1,05—1,80) npu HOp-
MaJIbHMX 3HaueHHsIX ioHizoBaHoro Ca — 1,31 MMoub/1
(N 1,16—1,32), migBuieHuil piBeHb JyXKHOI (ocdara-
31 — 530 On/n (N 142—335), HOpMaibHi 3HAYEHHSI T1a-
patropmMoHy — 43,6 ir/ma (N 14,9—56,9) i 25-rinpokcu-
Bitaminy D — 41,4 ar/ma (N > 20), migBUILEHMIA piBeHb
coMaToTporHoro ropMmony — 8,43 ur/mi (N 0,8—7,7). IMo-
Ka3HUKU 1000BOi KOHIEHTpallii Ta ekckpelii Ca, 1000Bo1
ekckperii P (12,67 MMomb/7) y cedi Oy B MeXKax HOPMH,
a 3HauYeHHs 1000BOI KOHIIEHTpallii P B ceui — migBuineHe —
57,6 mmonb/noby (N < 2,60), Y3J1 HUpoK — 6e3 maToJioriu-
HUX 3MiH.

Ha MomeHT KOHCymbTallii XJIOIMUMK OTpUMYBaB Tepa-
mito: P aktuBHuit mo 500 MKT Tpudi Ha 100y, adbdakaib-
munoa 1 mr 1 pa3 Ha aeHb, Bitamid D 2000 MO Ha no0y.

O6roBopeHHs

XT'®, 1110 po3rIsiaa€eThes B IaHil CTATTi, € HAMOIIKUpe-
HillIUM FeHETUYHUM PO3JIaZioM TirodocdareMmii, orocepe-
koBaHoi ®P®23 [8, 14, 15]. KpiM 11boro BapiaHTa, 3HaUHO
pijillie peecTpyOThCS: aBTOCOMHO-JIOMiHAHTHMI 1 aBTO-
COMHO-pellecuBHUH rinmodocdaTeMiynmnii paxit, Gidopo3Ha
MUCIUIasist KicTok, cuHapoM Mak-K’rona — OnbGpaiita i
CHHIPOM eITiiepMaJIbHOTO HeBYyca, TAKOXK BiIOMUI SIK CUH-
IPOM IIKipHO-CKeIeTHOI rimogocdaremii. Cepen HaOyTHX
dopm omnocepenkoBaHoi MPD23 rinodocdaremii ocHO-
BHOIO € MyXJIMHHO-iHIlyKOBaHa octeoMalsiiid [8, 9, 15 ].

VY 2019 poui Oynu omny6iKoBaHi BUYEPITHi MixKHAPO-
Hi KJIiHiYHi MpakTU4YHi HACTAHOBM 3 MiarHOCTUKHW M Ji-
kyBaHHs XI'®, 3acHoBaHi Ha gokaszax: Clinical practice
recommendations for the diagnosis and management of
X-linked hypophosphataemia [1]. ¥ noganbiiiomy 3 MeTOIO
CIIPUSIHHS aJleKBaTHOMY JIiIKyBaHHIO 3aXBOPIOBaHHs B Oa-
ratbox KpaiHax €BpoI oKpemo OyJia TIpoBe/ieHa afarnTa-
LI KJIiHIYHUX HACTAHOB [2—6].

XT'® 3azBuuaii MaHiecTye B paHHbOMY AMTUHCTBI
IposiBAMM paxiTy, Xouya CiMeiMHHI aHaMHE3 MOXKe CTaTu
MPUYUHOIO JIarHOCTUKM 11I€ 0 MOSIBU BUAMMUX KITTHIYHUX
o3Hak [17]. Ha xxanb, y 1TaHOMY BUIIaJKy Yy 3B’SI3KYy 3 TUM,
1110 TIaTOJIOTisl B MaTepi XJIonuyukKa He Oyja BCTaHOBJEHA,
ciMeliHMII aHaMHe3 xo4a i OyB HassBHUM, IIPOTE HE CIPU-
SIB paHHiil miarHocTull. ToMmy, He3BaXKaroun Ha CiMeHuIA
aHaMHe3, y [IbOMY BUMAAKy MAaEMO CIIpaBy i3 3alli3HiJIOI0
niarHocTuKo0 XI'D.

Haii6iabur mommpeHUMHA KTiHIiYHIMET TipostBamu XT'D
€ 3aTpUMKa POCTY il MOPYLIEHHSI X0/, TaK 3BaHa Tepe-
BaJibHa Xoma, medopMallii KOJIiH, paxiT, Oilb y KiCTKax,
aHOMAJIbHUI PO3BUTOK 3yOiB i ITOsSIBA CIIOHTAHHMX 3Yy0-
HUX a0cClieciB, BTpaTa CIyXy, €HTe30IIaTisl Ta OCTe0apTPUT,
IOB’sI3aHi 3 HIDKHIMU IehopMallisiMM KiHIIiBOK i xpeOTa.

JliarHO3 BCTAHOBIIIOETHCS Ha IMiACTaBi (hi3MYHOTO OIJISI-
Iy, J1abopaTOpHUX AOCJiIXeHb, BidyalizalliiHMX dOCIi-
IDKEHb i CiMEeifHOro aHaMHe3y; FeHEeTUYHUI aHali3 MoxKe
MiATBEPAUTH AiaTHO3, SIKIIO MYyTallisl BUSIBJIEHA, aJie BiH HE €
CYBOPO HEOOXiTHUM JIJIsI BCTAHOBJIEHHS JiarHosy |2, 3, 15].

Huxye HaBoauMMO neTaibHU OTTUC 3MiH, XapaKTepHUX
st XT'®D, BUABIEHHMX JIiIKapeM-OpPTOIEAOM y XJIOMYUKa,
KJIIHIYHUI BUMIAJI0K STKOTO MU PO3IJISIIAEMO B JIaHill cTaT-
Ti: GYHKIIIST OITOPHO-PYXOBOIO amapaTy oOMexKeHa i pi3Ko
nopyuieHa. Mae miciie nopyueHHsT (pyHKIIT OTTopyu — Iu-
TMHA He YTPUMYE piBHOBAry. Xo/aa HecCTiiika, BUMYIlIeHa, Ha
HaIliB3irHYTHX KiHIIiBKaX, PyX4 B KYJbIIOBUX CyIJ100aX 00-
MeXeHi, 0COOJIMBO BiBeneHH: i poTallis. JluTHA IBUIKO
BTOMJIIOETBCS TTiJT Yac X0, IIKyTuabrae. BapycHa necop-
Mallisl HUXKHIX KiHII[IBOK y CTerHax i romisikax. S-momioHa
nedopmallis xpeOdTa B TpyAHOMY i MOMEPEeKOBOMY BiJlijiax.
3HauHe 0OMeXEeHHS pyXiB y XpeOTi.

V uinomy 3axsoproBaHHst Ha XI'D roB’s13aHe 31 3HAYHUM
TOTIPIIEHHSIM SIKOCTi XWTTS SIK JiTe#l, TaK i B TOPOCUX,
KJIIOUOBY pOJib Y LIbOMY BiJlirpaloTh CTPYKTYpHi aHOMaJIii,
OB’ s13aHi 3 60IeM i (PYHKIIIOHAIbBHUMU OOMEXXKEHHSIMM, SIKi
30epiraloThCs, He3BaXKaloun Ha JIiKyBaHHS | 3].

PosrnsiHeMo pekoMeHpallii 1I0A0 KIIiHIYHOTO, J1abo-
PaTOPHOTO I iHCTPYMEHTAJILHOI'O OOCTEXKEeHHS MalliEHTa B
pa3i mimo3pu Ha XI'D 3anexxHO Bin Biky.

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

3rigHo 3 TaHWUMM JOCHITHUKIB, aKTUBHICTL JID y cu-
poBartii KpoBi miteit, xBopux Ha XI'®D, 3a3Buuait miaBuILy-
€TbCSI HE Olpa3sy, a 3 BIKOM, Y TOI 4yac SIK y TOPOCJIUX el
MokasHukK Oinbin MaHipectHuit [11]. Ha ueit dakr crig
3BEPTATH OCOOJIMBY yBary Iifl Yac BCTAHOBJICHHS J1iarHO3Y.
Came 1151 0COOTMBICTh YCKJIAIHWJIA CBOEYACHY AiarHOCTU-
Ky Yy BUNIAAKY, 110 PO3IVISIIAETHCS B HaHii myosikarii. Tak,
3HaueHHs JI® y 3-piuHOMY Billi B AUTUHMU 11ie OYI0 HOp-
MaJIbHUM, 4epe3 10 OCTaTOUYHUI diarHO3 BCTAHOBJIEHUIA
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He OyB, Teparlisi He Ipu3Havauach, a Bxe yepes 12 micsilis,
y 4 poku, 3HaYeHHs JID MigBUILIMIOCH.

Ha nymKy nociinHuKiB, 10 BiITepMiHyBaHHS CBO€YacC-
HOI JiarHOCTUKU MPU3BOJIUTH i Te, 1110, Ha XKajib, KIiHIYHi
Jlaboparopii yacTo He BKa3yloThb HOpPMaJibHi BiKOBi Jia-
na3zoHu P juist miTeit i ikapi BUMYyIlIeHi OpiEHTYBaTUCh Ha
HOpPMAaTUBHI 3HaYEHHSI TOPOCIINX, Y TOW Yac IK HOpMaTbHi
3Ha4YeHHs P y mopocnmx 3Ha4HO HMCKYi, HIX y IiTeil, 0CO-
011BO B HEMOBJIAIT [2, 11]. 3a maHUMU Pi3HUX DOCITITHU-
KiB, KOHIIeHTpauisg P y cupoBaTii 3MiHIOETbCS 3aJI€KHO
Bil BiKy, IpM 1LIbOMY HalBUILIA PEECTPYETLCS caMe B He-
MOBJIAIT. Tak, KOHTpOIbHUI Aiana3oH Py miteit craHOBUTH
Bin 4,5 no 8,3 mr/mn (1,50—2,65 mmomn/n), KoediieHTt
nepepaxyHky — 0,322, nopiBHsHO 3 2,5—4,5 mr/mn (0,8—
1,5 mmonb/n) y nopocnux [9, 13].

Pekomennanii mo/o JikyBaHHs aiTeid. Po3rissHemo min-
XOJIM 111010 JTIKyBaHHSI 3TiTHO 3 Mi>XKHAPOTHUMM KIITHIYHUMM
peKOMEHIAIISIMU 3 AiarHOCTUKM 1 JTlikyBaHHS XI'® [1].

Tpamuuiiine JikyBannsa XI'®. [TouaTkoBe JTiKyBaHHSs
XTI'® noeaHye KoOMOiHaILiIO MEPOPATILHOTO MpUiioMy Tpe-
napariB ochopy (pocdartHi coi) it aKTUBHOTO BiTaMiHy
D sk 3amicHoi Teparii (KaabuuTpiony abo anbdakaibiy-
JIOJTy) onpasy ITic/iss BCTaHOBJIEHHs AiarHo3y [13]. Panne
TpaauliitHe JikyBaHHS miteit i3 XI'dD moB’s13aHe 3 Kpamiy-
MM pe3yJibTaTaMu [Jis pocTy i ckenera [19]. € nepekoHMBI
JIOKAa3U TOTO, 1110 TIPUHAWMHI Pe3yJIbTaTh POCTY MOKpAIIly-
IOThCSI, KOJIY TpagulliliHe JIIKyBaHHS IMOYMHAETHCS Y Billi
10 0mHOrO poKy. OmHaK HU3bKUM 3PiCT 3aJIMIIAETHCS 1O~
UpeHUM npossBoM XI'®D, 1ocUTh Y4acTo MalliEHTU MOTPE-
OyI0Th KOpeKIlii aecopMallii KiCTOK, JiKyBaHHS 3y0iB ab0
HaBITb yBEIEHHSI TOpPMOHY pocTy [3, 17].

IIpenapatu docdopy. JlikyBanbHi 1031 TIEPOPATEHOTO
docdary, 3rigHO 3 MixKHAPOIHUMM KIIIHIYHUMM PEKOMEH-
JALsIMU, BapiloOTh 3aJIEKHO Bill BiKY i TSKKOCTi (heHOTH-
my. KoHceHcycy 11010 onTrMaIbHOI 103U Ha CHOTOIHI He
icHye. PexoMeHmoBaHa moyaTkoBa q03a npernapatis 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 gecdopmalii Hir v v v
BuwmiptoBaHHs IMD Ta ICD? v v v
OKpy>HicTb ronosu i popma vepena v H/
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 (xoga) H/B v H/s

TMpumitkn: H/B — He Bu3Ha4aroTb; ?— IMD — mikmaneonsipHa BigcTaHb — BifCTaHb MiX ABOMa romisiKkoBoCTOIrl-
Humu cyrnobamm; ICD — mixeupocTkoBa BigcTaHb — BiACTaHb MiXX ABOMa BUPOCTKaMu CTErHOBOI KICTKU; ®— ro-

YUHar4Yn 3 3 POKiB.

Ta6bnuys 2. lNo4aTtkoBa nabopaTopHa OLiHKa 3rigHO 3 MXXHapOAHUMU KNiHIYHUMU NPaKTUYHUMU HacTaHoBaMu
3 giarHocTnku Ta nikyBaHHsa XI'® [1]

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

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 pocdhaty/LuBmakicTb KNy6o4koBoi dinbTpavii
PospaxyHkoBa LUBWUAKICTb Ky6OYKOBOI dhinbTpaLii v v v
25(0OH)D v v v
1,25(0H),D v v v
MapatropmoH v v v
J1® cmnpoBaTku KpoBi (aiTh); v v v
kicTkoBa J1® (mopocni)
IHTakTHUI hakTop pocTy hibpobnacTis PPD23 (y pasi HeraTMBHOro v v v
cimeiHoro aHamMmHe3sy)

TMpumiTkn: ° — BepXHi HopMasibHUI [iana3oH crniBBiAHOLLEHHS Kanbuilo/KpeaTuHiHy (Moss/monb): 2,2 (< 1 pik),
1,4 (1-3 poku), 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; € Be6KabKYNSITOP LbOro NoKa3HUKa.
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HoBUTH 20—60 Mr/Kr Macu Tina Ha 106y (0,7—2,0 MMOJIB/KT
Ha 100y) e1eMeHTapHoro P 11st HEMOBJIAT i AiTEl TOMIKiIb-
HOTO BiKY, SIKY CJIil KOpUTYBaTH BiIMOBIIHO 10 KIiHIYHUX
MPOSIBIB paxiTy, MOJIIMIIEHHS IMHAMIKK pocty, piBHs JID
i TITT. dochatHi 106aBKM peKOMEHIAYIOTh MPUIMATH He
MeHIIe 3a 4—6 pas3iB Ha JeHb MalliEHTaM 3 BUCOKHM pPiB-
Hem JID, a micasg HopMaJtizalii ii piBHS B cCMpOBaTIli KPOBi
CJIi 3MEHIINTU KPaTHICTh mpuiiomMy 10 3—4 pa3iB Ha JeHb.
VY Bumaakax HeIOCTaTHBOI KIIiHIYHOI BiIMoBidi 1o3u ¢oc-
¢daTHUX 100ABOK CJIifl TOCTYMOBO 30iIbIIyBaTH, aje MaK-
cvMaJibHa 1033 He MOBUHHA NiepeBuIlyBaTu 80 Mr/Kr/mooy
(Ha ocHOBI enemeHTapHOro docdopy). Lle 3anobdiratume
IITYHKOBO-KHUIIIKOBUM poO3jaJaM i rimepmnapaTupeosy. Y
BUMAAKY MOSIBU MOOIYHMX €(heKTiB A03y CJid BiIKOpUTY-
BaTU, 3MEHILMBIIN Pa3oBy 103y i/a00 KpaTHICTb MpUiioMy
npenaparis P [1, 3—6].

VY nauieHTiB 3 moMipHUMHU (PEHOTUTTOBUMMU TIPOSIBAMU,
HampuKJaa y HEMOBJISIT, y SIKUX JiarHOCTOBAHO CiMeliHi
BUMAAKU, PEKOMEHIOBaHI HU3bKi JO3M IIperapariB ¢oc-
topy [1].

IIpenapatu akruBHoro Bitaminy D. [Mpenapatu P 3a-
BXIM CJIiI IpUiiMaTH 3 IIpernapaTaMy aKTUBHOTO BiTaMiHy
D (xanpLutpion abo anbhakaabLUMI0A) A MPOTUIil de-
GilUTy KaJbLUTPiOAy i HUPKOBOMY BHUCHaXeHHIO P, 3a-
nobiraHHs BTOPMHHOMY TileprapaTupeo3y i 30iIbIIeHHIO
BCMOKTYBaHHSI P 3 kuiieunuka [1—4].

OntumaibHa 103a Bapiloe 3aJ1eXXHO Bifl IeKIJTbKOX (hak-
TopiB. [lo-nepiiue, noTpedu B akTUBHOMY BiTaMmiHi D BulLi
B paHHBOMY JIMTUHCTBI Ta B TIE€PioJl CTaTEBOTO H03piBaHHS
(y dazu pocty), no-apyre, 03y NOTPiOHO KOPUTYBATH Bifl-
HocHo piBHiB JI® i IITT y cupoBarii KpoBi il eKCKpeLil
KaJIpIIilo i3 ceuero. He ciim 3a0yBaTy, 110 BEIMKi 103U aK-
TUBHOTO BiTaMiHy D CIipusiIoTh poOCTy i 3aTOEHHIO KiCTOK,
aJie OB’ sI3aHi 3 MiIBUILEHUM PU3UKOM TilepKaabliypil Ta
HedpoKaabLIMHO3Y. | HaBIaku, HEAOCTaTHiI J03M aKTUB-
Horo BiTaMiHy D 3a3Buuail moB’si3aHi 3 HU3bKMM BCMOK-
TYBaHHSIM KaJIbllil0 B KUIIEYHUKY, HU3bKUM BUBEIECHHIM
KaJIblIilo i3 ceuero, CTIMKMM paxiToM i BUCOKUM piBHeM JID
i/abo T1TT.

CTOCOBHO TIpernapartiB akTUBHOTO BiTaMiHy D — Kajib-
LIUTPiOJT MOXXHA JaBaTW OJWH abo JBa pa3u Ha JIeHb, TOMI
SIK asib(akaablUI0] — OAWH pa3 Ha eHb, 1110 00yMOBJIe-

HO JIOBIIMM I€PioIoM HamiBBUBEACHHSI OCTAHHBOTO. A OT
0iOMOCTYITHICTh KaJIbLMTPiONy IMPU MEPOPATIBHOMY MpPU-
ioMi TIpUOJM3HO BABIYi BMINA, HiX anbpakaablIUI0TY.
Tomy exBiBajieHTHa no03a ajnbdakalbIuaoay B 1,5—2 pasu
TepeBUIIye 103y KajabuuTpiony. OTxe, onHa BeUipHs 103a
KaJbIUTPIONy MOXE JOTMOMOTTH 3aro0irTd HaaMipHOMY
BCMOKTYBAHHIO KaJIbllil0 Tic/s IpuUifoMy iXi Ta, OTXke, Ti-
TIepKaJIbLiypii.

[TouarkoBa no3a KanbuUTpiody cTaHOBUTH 20—30 Hr/Kr
MacH Tina, anbdakanbuumony — 30—50 Hr/Kr macu Tiia
moaHs. Y Mauli€HTiB, cTapiiyx 3a 12 MicsiiB, JiKyBaHHS
MOXXHa IMTOYMHATU eMITipUYHO 3 103yBaHHs 0,5 MKT KaJIbII1-
Tpiosy abo 1 MKr ajbdakaablMI0Iy Ha IeHb i KOPUTyBaTu
ioro Ha OCHOBI KJIiHIYHOI Ta GioXiMiuHOI Biamosimi [1].

SIKII0 IUTUHA HE PYXa€ThCSI TIPOTITOM TPUBAJIOTO TIe-
piofy, Tepariiro akTUBHUMMU IMpenapataMmu BiTaMiHy D citifg
3MEHILIUTU a00 MPUITMHUTH i BITHOBUTHU, SIK TUIBKM Talli-
€HT BiTHOBUTbH XOJY.

HartuBHmii Bitamin D i kanbmiii. fIx i B 310poBUX 1i-
teit, pediuut 25(OH)D y aiteit i3 XI'®D ciin kopuryBaTu
B pasi iioro aediunTy mogaBaHHSIM HATUBHOTO BiTaminy D
(xonekanpLudeponry ado eprokaiblindepony). 3rimHo 3
HacTaHOBaMU, PeryJsIpHi J0OaBKU Kallbllil0 HE PEKOMEH-
NIOBaHi, JOCTaTHbO LIOJAEHHOIO AIETUYHOTO KOHTPOJIIO 3a
BXXUBAHHSIM MIPOAYKTIiB, SIKi MiCTATb KaJIbIIii.

JlikyBannsi nopociux manientiB 3 XI'®. IcHye nym-
Ka, 110 IMC/sT JOCSITHEHHS MalliEHTOM ITOBHOJITTSI OOMiH
KIiCTKOBOI TKaHWHM 3MEHIIYETHCS, a 3aKpUTTS ermidizap-
HUX IUIACTMH BU3HAYa€ Pi3HYy MOTpeOy B JIiKyBaHHI. [le-
SIKi He JIIKYIOThCSI 30BCiM, JIEXTO TOTpeOye JIMIIe HU3bKOT
JTO3U KaJIBIIUTPIONY, Y TTOONMHOKUX BUMAAKaX MOTPIOHMIT
i kagpuutpion, i P [13]. MaTu nauieHTa, KIiHIYHAA BUAMA-
JIOK SIKOTO PO3IJISINAETHCS B 111l CTATTi, HE OTPUMYE TpalU-
LiitHoro yikyBaHHS XTI D.

Henoniku i yckiaaaHeHHS TpPaaMUiifHOro JKYBaHHS
XT'®. Tpaguuiitna tepanis XI'D e 3amicHolo, aje BoHa
He aie Ha marodizionorito rimodocdaTemii, cripuunHe-
Hoi @PD23 [4]. 3BuuaiiHa Teparnisi HAMAra€TbCsl YCYHYTH
Hacaigku Haguky OP®23 (Hu3bkuii BMicT (ocdary i
1,25(0OH),D), ane He 6nokye edexkru @PP23, nasnaku,
YUCJIEHHI NOCTiIKeHHsI (haKTUYHO TPOIEMOHCTPYBAIN
30iabLeHHs piBHg @PD23 mig yac tepanii XI'd [17, 20].

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

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

PeHTreHorpacisa 3an’acTka, i/abo KoniHa, i/abo roMinkoBoCTONHOrO cyrnoba v v H/B
(paxiT)
CraHpapTv3oBaHa NepeaHbo3afHsa PEHTrEHOrpama, BUKOHaHa 3 BUPIBHIOBaH- v v v
HSIM CTOSIHMX KiHLIBOK (3@ MOXJIMBOCTI 3 BUKOPUCTAHHAM TEXHIKM HU3bKNX [03)°
CrtomaronoriyHa opTonaHTomorpama’ H/B v v
MPT ronoBHoOro mMosky? v v v
Y3 H1poK (HedpokabLMHO3) v v v

TMpumitku: H/B — He BU3Ha4YaroTb; ¢ — cuCTEMA 3 HU3bKUM PiBHEM ONpoMiHeHHs (Hanpuknag, EOS), nepesipte Ha-
SIBHICTb riceBgonepesriomMiB y BOpocnnx; ' — 3a HassBHOCTI KNiHIYHUX NoTpe6; 9 — 3a HassBHOCTi MopdgboJiorii Yepena
Ha KOPUCTb KPaHIOCUHOCTO3Y abo KiHIYHUX O3HaK MigBULYEHOIro BHYTPILIHbOYEpPEenHOro TUCKy (Hanpukiag, ro-

CTiViHWV roJIOBHUY 6inb a60 6J10BaHHS).
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IlosicHIOETBCS 1€ TUM, 1O Y Bi[AINOBiAb Ha MiABUILEHHS
KOHIIEHTpallil Mo3aKJiTUHHOro P mipu JiKyBaHHi ¢hoc-
daTHUMU TpenapataMu OCTEOLIMTU CUHTE3yI0Th TOPMOH
DOPD23 [16]. TobTO TpamuiiiiHa Tepalris T0AATKOBO ITif-
uiiye piBenb ®P®M23, a oTke, HUPKOBY BTpaTy P, 110
MPU3BOJUTH 10 (POpMYBaHHSI MIOPOUYHOTO KOJIa, SIKE MOXKE
obMexuTH i ecdekTUBHICTD [1]. 3BUMYaiiHa Teparisi He T10-
Kpalllye KaHajbleBy peadcopbuito P y nauienTis 3 XI'D. YV
pe3yJbTaTi HUPKOBi BTpaTu ocdarty 30epiraloThes i HaBiTh
30UTBIIYIOTHCS, 110 MOXKE CIIPUATH SIK ASIKUM OOMEXeH-
HSIM TpaauliifHOI Tepartii, Tak i ii yCKJIagHeHHSIM, 30KpeMa
HedpokanburHo3y [4, 9, 17]. JIikyBaHHS KaJbLMUTPiOJIOM
i pochatHrMU 10OaBKAMU MOXKe IMOKPAIlMTU MiHepasli3a-
11i10 KicToK y maiieHTiB i3 XI'D, ane iX BUKOPUCTAHHST HE
YCYBa€ OCHOBHIi HenoiKu peadbcopOitii P y HupKax i mpo-
aykuii 1,25(OH),D, cnpu4nHeHi HaIMipHOIO aKTUBHICTIO
DOPD23 [6]. Take JiKyBaHHS TOKpAIIy€e, aje He HOpMaJli-
3y€ PICT KiCTOK, TOMY JICSIKUM TIalliEHTaM BCE OIHO MOTPi0-
Ha oriepallist U1 BUnpaBjieHHs nedopmartiii [13].

KpiMm Toro, mpuxmiIbHICTb 10 TpaauIIiiiHOI Teparrii ooMe-
JK€Ha, 3 OTHOTO OOKY, HEOOXiIHICTIO YaCTUX IIIOACHHUX MPU-
omiB ¢ocdarty, a 3 iHIIOTo OOKY, ITOOIYHMMH e(eKTaMu,
TaKUMU SIK IUTYHKOBO-KUIIKOBI CUMIITOMU, BTOPUHHUI/
TPETUHHMUI rineprnapaTupeos i HedpokanbluHo3 [4, 9, 17].

Came pPO3BUTOK IILTYHKOBO-KUIIIKOBOTO AMCTPECY, Ti-
MepKablieMii, HePOKAIBIIMHO3Y 1 TilMeprnapaTupeosy €
MPUYMHOIO HEBJAJIOTO JIiKyBaHHS B 3HAYHOI YaCTUHU Tia-
mieHTiB [1].

KanbuumiMeTuku, TiKyBaHHST SIKUMU CJTiJl PO3TJISTHYTH
B IAIi€HTIB 3i CTIMKMM BTOPMHHMM TillepIIapaTUPeO30M,
TeX MalOTb CEpHO3HI MOOIYHI e(heKTH: TimoKaIbIiEMIlO,
nonoBxeHHs iHTepBaxy QT. V kiHIeBOMY MiICyMKY Y BU-
MajgkKy TPETUHHOIO Tineprnaparupeosy (MepcucTyodoro
TiMepKaJbliEMIYHOIO TileprapaTUpeosy), He3BaXKalouu
Ha ONTHUMIi30BaHy aKTUBHY Tepallito BitamiHoMm D i muHa-
KaJblLIETOM, CJIil PO3MJISHYTA MUTAHHS MPO MPOBEIECHHS
napaTUpeoileKTOMil.

Kopekuis gikyBaHHs mamieHTa. 3 ypaxyBaHHSIM TOTO,
o piBeHb JIO cupoBaTku KpoBi Ha TJIi OTPUMYBAHOI Te-
pamii B mali€eHTa, KJIiHIYHUIA BUTTAJOK SIKOTO MU PO3TJIsiaa-
€MO, 3aJIMIIIABCS TiABUILIEHUM, OyJia MpoBeaeHa KOPEKIList
nikyBaHHs. [lepepaxyBaBiiu 1060By no3y P, BusiBuiu, 1o
BoHa ctaHoBwia 600 Mr (y Tabmetii 500 MKT MiCTUThCS
200 MKr enemeHTapHoro P), mo cranoBwio 46 MKT/KT/
100y. ToMy Oy710 IIpUIAHSATE PillleHHS 30UThIINTY KPAaTHICTD
npuiiomy npemnapary P 1o yotupbox pasiB, Tomi moOoBa
no3a craHoButuMe 800 MKT 3 pospaxyHKy 61,5 Mkr/kr/
no0y. Bitamin D i anbdhakaablyaoa 3aJUIIIN B TOMY XK
IO3YBaHHI 3 aKIIEHTOM Ha OUIbII ONTUMAaJbHUU MpUiiomM
OCTAaHHBOTO y BeuipHiit yac. EdekTuBHICTh Tepariii peko-
MEHI0BaHO KOHTPOJIIOBATH 3a PiBHEM Yy CUPOBATIIi KpoBi P,
Ca, JI®, napaTropMoHy i BUSHAYEHHSIM Y Pa30Biii mopuii
ceui Kasblito, pocdary, KpeatuHiHy, criiBBinHoieHHs Ca/
KpeaTHHiHy, CIiBBiTHOLICHHS MaKCHMAaJbHOI IIBUIKOCTI
HUPKOBOI KaHaJIbleBO1 peabcopoitii pochaty/LLIKD (mo-
ka3zHuk TmP/GFR).

Hositni meTomu gikyBanns XI'®. Biosoriuna Tepa-
mig. bypocyma0, MOBHICTIO JTIOACHKE PEKOMOIHAHTHE MO-
HOKJIOHAJIbHE aHTUTLJI0, OYB pO3p0o0JIeHUI1 ISl TaTOreHe-

TUYHOIO YCYHEHHS Ne(heKTiB, sSKi BUHUKIMU B pe3yJbTaTi
mytauiit y reni @PHEII. be3nocepenHboro 3B’s13y10unch
i3 ®P®23, OGypocymab TMpuUTHiYye Tepenadyy CHUTHaIiB
DOPD23, TuM caMuM 301IbIIYE KaHAIbLEBY peadCcopOLIiio
P i 3MeHIIIy€e 110r0 HUPKOBY €KCKpEllito, a TAKOX MiIBUIILYE
piBHi 1,25(OH),D y cuposarui KpoBi Ta 30i1bLIye 1UTYH-
KOBO-KMIIIKOBY abcopOiiito docdaty. Y pesynabrari Imii-
BUILYETLCS piBeHb P y cupoBaTiii KpoBi i, 3pemToo, 1mo-
KpaIllyEThCS MiHepaTi3alis KiCTOK i 3HVZKYIOTbCSI pU3UKI
yCKJIaZHEHb 3aXBOproBaHH [12—14, 17-20].

YV 2018 poui Oypocymabd 3aTBEpIKEHUN IS JTiKyBaHHS
XT'® onpasy tppoma areHuissmu: EMA, FDA ta NICE, gk
MOHOTepallis 11 JTiKyBaHHS SIK TalieHTiB i3 XI'D, ki paHi-
1Ie He OTPUMYBAJIM TPAAULINAHY Tepallilo, TaK i TUX, SIKi BXe
JIIKyBaJIUCh MOYMHAaIouu 3 1-ro poky xurts [17, 18, 20]. 3a
THXIEHb 10 TTOYaTKYy JIIKyBaHHST O0ypocyMaOOM TpaauLiiiHy
Teparito peKOMEeHI0BaHO MpUNUHUATHA. CxeMa JIiKkyBaHHS B
IiTeli TIOJISITAa€E Y MiMIIKipHOMY BBelIeHHi OypocyMaly B 10-
3yBaHHi 0,8 MI/Kr KOXHi 2 THXKHi. Y TOMY BUIIAJIKY, SIKIIIO
HOpMaJIbHUI piBeHb P y cupoBaTili KpoBi He HOCSITAETHCS,
MOXJIMBe 30iIblieHHs no3u Ha 0,4 Mr/Kr. MakcumanibHa
1032 CTAHOBUTh 2 MI/KL biomocTymHicTh GypocyMaly 3a-
BISKM OOOpil MimIIKipHil aObcopOliii CTaHOBUTH Maiike
100 %. MakcuMaiibHi piBHi AocsiraroThesi B iHTepBaii 7,0—
8,5 mHs, nepion HamiBposmany — 16,4 aus [18].

VY nanuit yac MpoBOAUTHCS NEKiTbKa HEKOHTPOJbOBA-
HUX BiIKpUTHUX JAOCHimKeHb. OnHe 3 HUX — BiIKpUTE J10-
crimkeHHs 2-1 ¢a3u 52 aiteit BikoM Bix 1 1o 12 pokiB. MeTa
TOCHTIIKEHHST: TOCTiIUTHA TUHAMiKy 0i0XiMiYHUX ITOKa3HU-
KiB Ha 40-11 i 64-i1 TVOKHI BiJ TOYaTKy JIIKyBaHHS, TOTPU-
MYIOUMCH IIKaIW TSXKKOCTI paxity (3a mkainow Thacher)
[18]. Pe3ynapratii KOPOTKOCTPOKOBUX €(heKTiB Oypocymaly
B LIBOMY JOCJIiI;KeHHI — CTiliKe oKpalleHHs piBHs Py cu-
pOBaTIIi KPOBi BCiX MALi€HTIB 3 MO3UTUBHOIO AMHAMiKOIO
B KiHIIEBUX TOYKax €(EeKTUBHOCTI: 3MEHILEeHHS IPOSIBiB
paxiTy, 30iblIeHHS JiHIHHOTO POCTY, MOJIMIIeHHs (i3ud-
HOT aKTMBHOCTI, 3MEHIIEHHSI 60110. OTpUMaHi pe3y/ibTaTu,
SIKi CBiTYaTh MpO TepaneBTUUYHY KOPUCTb y MeaiaTpUIHii
MOMYJISALii, TOPiBHSAHO 3 OOMEXEHUM KIIIHIYHUM MOJIil-
LLIEHHSIM Ha TJi 3BUYaiiHOI Tepamii cTajiu MiAIPYHTSIM ISt
moyartky 3-1 a3y TOCIiIKEeHHS TToAaIbII0l e(peKTUBHOCTI
i1 6e3neku Oypocymaoy [18].

OOHaiiIMBI pe3yabTaTi, sIKi MOXYTb CYTTEBO 3MiHU-
TU JIIKyBaHHSI MajeHbKUX Aiteit i3 XI'dD, orpumanu y Bin-
KPUTOMY IOCTIIKeHHi a3y 2, Ke IPOBOAUIOCH Y TPhOX
nmikapHsix CIHA. JocnigHuKM BCTaHOBWIM, IO Oypocy-
Ma0 migBMIIYBaB piBeHb P y cupoBaTLi KpoBi, 3MEHIIIyBaB
KJIiHiYHi MPOSIBU paxiTy i 3amobiraB paHHbOMY 3HUKEHHIO
pocty B 13 nmiteii BikoM Bin 1 10 4 pokiB 3 XI'®D i mpu Libomy
MaB COPUSITIMBUI TTpodiab 6e3mneku [12].

HenonasHo L.M. Ward 3i cniiBaBT. monanu pe3yabraTu
64-TUKHEBOTO BIIKPUTOTO PaHAOMi30BAHOTO KOHTPOJIBO-
BaHOTIO JOC/iIKeHHs da3u 3, sike MpoBOAWIOCH B 16 aka-
NeMiYHUX 1IeHTpax CBiTy. JlocmimHUKM BUBYaIU e(heKTHUB-
HICTb i 6e31meKy OypocyMaly y IBOX BiKOBMX TpyIlax IiTei
i3 XT'®: monoamiii (< 5 pokiB, n = 26) i crapuriit (5—12
pokiB, n = 35). I3 61 gutuHU Gypocymad oTpumysaiu 29
(Mojomii, n = 14; crapuii, n = 15), a 32 npoaoBXyBaau
IHOMBioyaJlbHe TpaAulliiHe JiKyBaHHsI mpernapatamu P
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i BitaMiHy D BiAmoBinHO 10 peKomeHnaliii (MOJOMILLII,
n = 12; crapuii, n = 20). OTpuMaHi JaHi 103BOJMIN 3pPO-
OWTH BUCHOBOK IMPO 3HAYHO Kpallli pe3yIbTaTh B 000X Bi-
KOBHMX IpyIiax, 30KpemMa 100 MpOosIBiB paxiTy, Aedopmariii
HUKHIX KiHIIBOK, MoKa3HuKa pocty i JID, y rpymi O6ypo-
cymaly MOPiBHSHO 3 AiTbMU, SIKi OTPUMYBAIU TPAIULIIHHY
Tepario [19].

HocmimkeHHs e(peKTUBHOCTI OypocyMaly IIpOBOISThLCS
i B gopocitiit momyssii. [ToBigoMIsIETbCS PO JOCTimKEeH-
Ha 134 mopocnux: paHgomizoBaHe 24-TYDXKHEBe ILIale00-
KOHTPOJIbOBAHE MOOCIIIKEHHSI 3 MONAJBIIMM BiIKPUTUM
nepionoM Takoi X TpuBasiocTi. IlepBuHHA KiHIleBa TOY-
Ka — HopMmautizauis piBHsl P, BTopyHHa KiHIIeBa TOYKa —
Oi1b 1 MOKA3HUKU (PYHKIIOHATBHOI 30aTHOCTI. Bypocymato
npusHavascs 1 pa3 Ha 4 TUXHI B 103yBaHHi | MI/Kr, Mak-
cumanbHo — 90 mr/in’ekuito. Hopmanizariist Py cupoBariii
KpOBi 3apeecTpoBaHa B 94 % Mallie€HTIB, SIKi OTPUMYBIN
OypocyMab, y TOi yac sIK y Tpyiii miamne6o — y 7 %. 3aro-
€HHS MepesIOMiB Y MAalliEHTIB 3 JIIKyBaHHSIM OypocymMaObom
30inpLIMIocs B 16,7 paza MOpiBHSHO 3 IPYMHoI0 Iaue6o.
Yci pe3ynabratl TECTIB Ha OiIb Ta iHBAIIAHICTh 3HAYHO I10-
KpaIlWINCS 3aJIeXKHO Bil 4acy y XBOPHUX, SIKi OTPUMYBaJIA
oypocymabo [20].

Henoaniku 6iostoriunoi repamnii XI'®. CyrreBuM HeI0i-
KoM bioJioriyHoi Teparii 0ypocymMadoM € ii BUCOKa BapTiCThb.
Axmo n1s 1opocioro nauieHTa cepefHsl 1032 CTAaHOBUTh
50—90 wmr/iH’exilito, TO BapTiCTh CTAHOBUTH TMPUOIM3HO
180—290 Tucsiu €Bpo/piK 3ajexHo Bia Macu Tina [S]. desi-
Ki KpalHM BXe MaloTh JIep>KaBHi MporpamMu, 3aBIsSIKU SIKUM
MalieEHTH MOXYTh OTPUMYBATU Teparlilo 0e3KOIITOBHO. B
YkpaiHi, Ha Xajb, TAKO1 MPOrpaMu MOKU 1110 HEMAE.

JocmimkeHHsT KOPOTKOCTPOKOBOI €(eKTUBHOCTI Oy-
pocymMaly TOKaszajy, IO ITOJIMIIECHHS Mae OO0OPOTHUIA
XapakTep: NalliEHTH, SIKi MPUITMHUIIN ITOTIEPEIHE JTiKyBaH-
Hs 3a 21 Mics1Ib 10 BKJIIOYEHHS B HACTYIHE JOCiIXKEeHHS,
MaJIi NMOYaTKOBI CUMIITOMU MaifKe TaKoi X iIHTEeHCUBHOCTI
1 9yacTOTH, SIK i MALliEHTH, SIKi HIKOJIM HE OTPUMYBAJIM JIiKy-
BaHHs1. OTXe, TPUBATICTh JiKyBaHHSI Ma€ OyTU aJanToBaHa
JI0 HasIBHOCTi CUMNITOMiB, ocKiibku MyTailist @PHEIT no-
CTiliHO BUKJIMKAE OioJioriyHi posnanum |35, 17].

JlabopaTropHuii KOHTPOJIb Y TOMY BUITAIKY, KOJIM Malli-
€HT OTpUMY€E OypocyMald, MOBMHEH OyTH OLTbII IIUPOKUM i
peTeIbHIM MOPIBHSIHO 3 TpaauliitHOO Tepartieio [17].

Cepen HaltyacTIiIIMX NOOIYHUX e(PEKTIiB JIIKyBaHHS Oy-
pocyMaboM JIOCTiIHMKN BKa3ylOTh MOYEPBOHIHHSI HABKO-
JIO MicCILIsT iH’€KIIi1, TOJIOBHMI OiJIb i Oi1b y KiCTKaX KiHIIiBOK
[17, 18].

IlepcnekTuBu. ChOronHi BYEHi HArOJOIIYIOTh Ha HE00-
XiTHOCTI MOJAJIbIIIMX TOCTaTHBO MOTYKHUX KIiHIYHUX 10-
CJIIIKEHb, dKi 6 HanaaM 3MOry KOHKPETHO BU3HAYUTH, YU
Ma€ MO3UTUBHUM BILUIUB ITOYATOK JIIKYBaHHS OypocymMaObom
y OBl paHHBOMY (a HEe B Mi3HBLOMY) Billi Ha picT, nedop-
Mallito HUXKHIX KiHIIIBOK i pU3MK 3yOHMX abciieciB. 3aciy-
TOBYE Ha MOJaJbIlle BUBYCHHS TaKOX 3’sICyBaHHS 3B’SI3KY
mixx reHotuniom M®PHEIT i pesynsratamu, oTpuMaHUMM
Ipy BUKOPHMCTAaHHI Pi3HMX cXeM JiKyBaHHs. HeoOximHa
MporpamMa MOHITOPUHTY, 1110 3a0€3MeYnUTh JOBIOCTPOKOBY
(10 pokiB) OLIIHKY MAIiEHTIB, SIKi OTPUMYIOTh JIIKyBaHHSI
Oypocymabom abo 6e3 Hporo [19].

BuCHOBKM

lnodocdaremiunmii  BitaMiH-D-pe3ucTeHTHUIT pa-
XiT — CKJIaJHAa CNaJKoBa TyOyJjomnaTisi, 1110 BUMarae CBO-
€YaCHOI JiarHOCTUKMU, MEIMKAMEHTO3HOTO i XipypTidHOro
JIIKyBaHHSI, peTEJIbHOTO BEJIEHHS TalliEHTa MYJbTUINCIINA-
IJIiHApHOIO KoMaHmo1o. Y pasi migo3pu Ha XI'® sikomora
paHille clifi TpoBEeCTH KIIiHiUHE, JabopaTopHe I iHCTpYy-
MEHTaJIbHE OOCTEXEHHS TalliEHTA 3TiMHO 3 MiXXHAPOIHU-
MM PEKOMEHIALLISIMU.

He3sBaxarouu Ha Te, 110 TpaaulliiiHa Tepallis Ma€ 00-
MEXeHY TepamneBTUYHY e(eKTUBHICTh i MOOiIUHi edekTH,
paHHE ii IpU3HAYEHHSI TIOB’sI3aHe 3 KpalllMMU pe3yjbraTta-
MM U151 TIALi€HTIB.

3HauHUII TIporpec y JiKyBaHHI rinodocdareMiuHOro
BiTaMiH-D-pe3ucTeHTHOro paxiTy MoB’sI3aHUI i3 CIIPsIMO-
BaHOIO Ha iioro natodiziosoriyHi MexaHi3Mu 6i0JOTTYHOIO
Tepariero 0ypocyMaboM.

[podins edekTiB m03BOJNSIE  PO3IIAIATA  Tepa-
Mo 6ypocymaboM $SIK PSITiBHY i TNPOIOBXYBAaTH JOCHi-
JDKEHHST JUISI OLIIHKM 1OTO TOBTOCTPOKOBHUX IiepeBar i
PM3UKIB.

KonduikT inTepeciB. ABTop 3asiBjsie PO BiACYTHICTh
KOHJIIKTY iHTEpeCiB i BIacHOI (piHAaHCOBOI 3alliKaBJIeHOC-
Ti IIpM MiATOTOBLI JaHOI CTATTi.

Ilonsika. ABTOp BHCIOBIIOE TIOOAKY Tpodecopy
O. JIeBueHKO 32 KOHCYJIBTaTUBHY IOMTOMOTY TMalli€HTY, KJi-
HIYHUI BUIAAOK SIKOTO PO3IMISIIAETHCS B JaHil cTarTi, i
TOTOBHICTb CIPUSTH OTPUMAHHIO IMAlliEHTOM 0ioJIOTiYHOT
teparii B Hinepnanmax.
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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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"HaLiOHQABH BIMCbKOBO-MEANYHNK KAIHIYH LIEHTD «[OAOBHMI BINCbKOBMI KAIHIYHMY 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>XX60BLLIB — YYOCHUKIB GONOBUX AiN

Pesiome. AkryansHicTs. [lienoHepour ([TH) — Le iHPEeKLiIHO-3QNaAbHE 3AXBOPIOBAHHSI HUPKOBOIO IHTED-
CTULIIO, BUKAMKQHE Hecrneumn®iyHo 6aKTepianbHO GAroporo. [TH npu3BoAnTs A0 GOPMYBAHHST BOrHULLE-
BOro HE®POCKAEPO3Y TA XAPAKTEPUIYETHCST BUCOKUM PUINKOM PELMANBYBAHHS, CIIPUYMHSIKOYY B YOCTUHI
BUIMNQOAKIB XPOHIYHY XBOPOBY HUpoK (XXH). Y 2017 p. y CBIiTi 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-
naakie cmepTi Toanmaocs Yeped XXH. B YkpaiHi 3a Lev nepios 3QpeeCTpOBAHO 7,8 MAH BUNaaKiB XXH (CTaH-
AQPTU30BAHA 3Q BiKOM roLumpeHicTs XXH ctaHosuts 11571 Ha 100 Tvic. HOceAeHHs)). Mera: mpoaHaAi3yBaT
3B5130K MiDK HQSIBHICTIO KOMOPBIAHOI MATOAOT TQ TOMBAAICTIO CTALIOHQPHOIO AiKYBAHHST BIMCbKOBOCAYXKOOB-
LiB — y4QCHuKiB 601oBuX Aivi i3 [TH. Marepiaan Ta meTtoan. AOCAIAKeHHST rnepebiry [NH 'y BiiCbKOBOCAYXK-
60BLiB MPOBEAEHO B KAIHIL Heppororiil HBMKLL «BKIM» 3a nepioa i3 2021 no 2023 p. OCHOBHMMIM AKEPEAQMM
iHpopMaLii ByAn: MEANYHO KHMKKQ BIMCbKOBOCAYXKO0BLST (popMQa 2), MEANYHA KOPTA CTALIIOHOPHOro XBO-
poro (popma 003/0), KHUra obAiKy XBOPUX Y KAIHILI. AAST OLiHKN KOMOPBGIAHOCTI BUKOPUCTOBYBABCST IHAEKC
YapacoHQ. 3axBOPHOBAHHSI BINCbKOBOCAYKOOBLIIB BCTAHOBAKOBAAM BIAMOBIAHO A0 MKX-10. CrammctnyHa 06-
POBKQA 3AIMCHKOBAAQCS 30 AOMOMOroto rporpam Excel ta Statistica 12. Pesyabratn. CepeAHiv Bik BiiCbKO-
BOCAY»K60BLB CTAHOBUB 44,23 + 10,12 poky. KoMopbiaHQ rnaTtoAorisi crioctepiranacst y 102 naujieHTis i3 118
(86,44 %). BCTQHOBAEHO, LLIO HANBIAbLL MOLLUMPEHVMY KOMOP BIAHVMI 3QXBOPKOBAHHSIMU CEPEA THX, LLO BUKO-
PUCTOBYBAAMCS AAST PO3OAXYHKY IHAEKCY KOMOPBIAHOCTI YOPACOHQ, Y BiiCbKOBOCAY>KO0BLIB i3 [TH 6yAm XBO-
pPOo6u cuctemm kKpoBoobIry — 47,46 % (2,31 + 0,65 6aAQ), XBOpPO6M opraHiB ToaeAeHHS1 — 11,86 % (1,83 + 0,69
60AQ), XBOPOOY eHAOKPUHHOI crcTemm — 9,32 % (2,41 + 0,67 6aAQ), peCHiPATOPHI 3aXBOPKOBAHHS — 6,78 %
(1,16 £ 0,39 601Q), xBOPO6U KICTKOBO-M ‘5130BOI ccTemm — 4,2 % (1,5 + 0,40 6aAQ), iHLLi KAAcu xBopob — 6,8 %
(1,40 £ 0,51 601Q). YcbOro 3 OCHOBHUMI KAQCAMU XBOPO6 CEPEAHIN IHAEKC KOMOPBIAHOCTI YOpACOHA CTa-
HoBuB 1,97 + 0,42 6ana (n = 102). HaBeAeHi pe3yAbTaTv AQKOTb 3MOTY OLIHUTA BIAMB CYyTHLOI MATOAOT HO
nepeo6ir TQ TPMBANICTb AIKYBQHHSI BIMCbKOBOCAY)KO0BLB i3 [TH y CTALIIOHQPHMX YMOBAX 30 OCHOBHUMIM KAQCQ-
M XBOPOO. BUCHOBKWN. BCTAHOBAEHO, LLO HANBIALLL MOLLMPEHUMM KOMOPBIAHVIMN 3QXBOPKOBAHHSIMI CEPEA,
BIMICbKOBOCAYXKO0BLIB i3 [TH 6yAmn XxBOpO6U crucTtemMim KPoBOObIry — 47,46 %, XBOpObu OpraHiB TOABAEHHS —
11,86 %, XBOPOOU EHAOKPUHHOI cuctemm — 9,32 % 1a XBOPOBM CUCTEMU AMXAHHST — 6,78 %. AOBEAEHO, LLO
BiK BIIAVBAE HQ TePMIiHV rnepe®yBaHHS MALEHTIB y cTALioHapi (x? = 34,93; df = 9; p < 0,001). Y cBoro Yepry, 3
BIKOM KIABKICTb CYr1yTHIX 3QXBOPKOBAHb 30OCTAE | BIAMOBIAHO 300CTAE ADKKO-AEHb. 3a AOMNOMOrow KoedilieH-
Ta PAHroBoi kopeAsilii CripmeHa 1a KeHAQAAQ BCTAHOBAEHO 3B 'SI30K MK TDMBQAAICTIO AIKYBAHHSI B CTALIOHAPI
TQ HASIBHICTIO CYIr1yTHbOI MATOAOTI Yy NALIEHTIB, LLO CBIAYMTL MPO 3OIAbLLIEHHST KIABKOCTI AHIB repebyBaHHS B
crauioHapi y nauieHTis i3 myastMopbiaHicTio (r = 0,7344; p < 0,001, n = 118). BpQXOBYOYM BUCOKI PUVKU
YCKAQAHEHb [TH, BAYKAVBE 3HQYEHHSI MQE CBOEYQCHE CrPSIMYBAHHST MALIEHTIB HQ CTALIOHAPHE AiKYBAHHST B
MPOGIAbHE BIAAINEHHST. [TOUHLMMN AiKYBQHHST 6QA3YIOTHCST HO 3QCAAQX AOKQ30BOI MEAULIMHM | MepeAbQyatoTh
1epCOHIGIKOBAHUN MAXIA AO OLIIHKW PU3MKIB AAST 3ANMOOIFrQHHST BUHUKHEHHIO YCKAQAHEHB.

KAIO4YOBI CAOBA: MyALTVMOPGIAHICTL, KOMOPGIAHICTb; IHAEKCH KOMOPGIAHOCTI; TOMBAAICTb AIKYBAHHS; Mep-
COHI®IKOBAHUM MiAXiA,
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Bctyn

IMienonedpur (ITH) — wue iHdekuiiiHO-3amaibHe 3a-
XBOPIOBAaHHSI HUPKOBOTO iHTEPCTUIIi 10, BUKJIMKAHE HecIie-
nugdiyHoo GakrepiaabHOM (iopoto. [TH yacro Bukiinkae
HedpOoCKIepo3 i3 TMOCIiZOBHOIO BTPATOI0 (DYHKIIIOHYIOUNX
HedPOHIB, 1110 B OAAJIBIIOMY MOXE CIIPUUMHUTHU TTPOTpe-
cyroue TopylieHHs hyHKIii HUPOK, 0COOJUBO TIPU peLiu-
IUBYIOUOMY Tepeliry, i3 po3BUTKOM XPOHIYHOI XBOpPOOU
Hupok (XXH) [1-6].

30epiraloThCcsl HEraTUBHI TeHACHIIiI O 3pOCTaHHS 3a-
XBOPIOBAHOCTI HACeJIEHHSI Ha XBOPOOM CEYOCTAaTeBOI CUC-
TeMU B YKpaiHi, 30KpeMa cepel BiliCbKOBOCTY>KOOBIIiB.
Kpim permauy ITH (y 20—30 %), MOXyTb BUHUKATH 1HIII
TSKKi YCKJTaAHEHHS, SIK-OT TOCTPe MOLIKO/KEHHST HUPOK,
Cerncuc, CeNTUYHMI 1IOK 3i 3pOCTAHHSAM PU3UKY JieTallb-
HOCTi TIpM BUHUKHEHHI Takux yckjaagHeHb. Takox ITH
MOXe BUKJIMKATU abcliec HUPKHU, TapaHedpaibHU ab-
cuec, eMdizeMaTO3HUI MieTOHEDPUT, OCOOIMBO MPU iMy-
HOCYTIpecii, 30Kpema Mpu 1lyKpOBOMY /1ia0eTi, 1110 aKTyaJli-
3y€ MUTaHHS KOHTPOJIIO KOMOPOiMHOI IaTOJIOTI.

V¥ 2017 p. y cBiti 3apeectpoBaHo 697,5 MIIH BUTIaIKiB
XXH, 1o BiAmoBinae cTaHaapTU30BaHOMY 3a BiKOM PiBHIO
nomrpeHocti XXH 8724 na 100 Tuc. HaceneHHs1, a 1,2 MaH
BUNAAKiB cMepTi Tpanuiaocsa yepe3 XXH. B Ykpaini 3ape-
ectpoBaHo 7,8 muiH BumnankiB XXH (cranmapTu3oBaHa 3a
BikoM noimpeHicte XXH cranoButh 11 571 Ha 100 TuHC.
HacesieHHs1). Lle Bce TpU3BOAMTH 10 3pOCTaHHS iHBai/I-
HOCTi, MOTpeOr B HUPKOBO3AMICHIl Tepariii, CMEpTHOCTI
HaceJIeHHsI, €KOHOMIYHOTO HaBaHTaXXEHHsI Ha CYCITiJIb-
CTBO, CIIPUYMHSIIOUN SIK TIPSIMi, TaK i HETIPSIMi eKOHOMiUHi
30uTKu [7-9].

MeTo10 po6OTH OYJIO BU3HAYEHO aHai3 3B’SI3KYy MiX
HasSBHICTIO KOMOpPOiIHOI MaTOJOTIi Ta TPUBAIICTIO CTalli-
OHApPHOTO JIiKyBaHHS BiliCbKOBOCTYKOOBIIIB — YYaCHUKIB
6oiioBux niii i3 ITH.

MaTepiaAn Ta MeToAmn

Hamu npoBeneHO peTpocneKTUBHE AOCIHTIIXKEHHS Ie-
pebiry I1H y BilicbKOBOCTY>KOOBILiB, SIKi 3HAXOIWJIUCh Ha
JlikyBaHHi B KiiHili Hedposoriit HBMKL «'BKT'» 3a nepi-
o1 i3 2021 mo 2023 p. OcHOBHMMMU JKepesiaMu iHopMalliil
Oy/Iu: MeIMYHa KHUXKA BiliCbKOBOCTYX00BI1Is (hopma 2),
MeIMYHa KapTa crauioHapHoro xsoporo (cdbopma 003/0),
KHUTa O0JIIKY XBOPHUX Y KJIiHilli. 3aXBOPIOBAaHHS BiiiChKO-
BOCJIY>KOOBIIIB Ta KJIaCM XBOPOO BCTAHOBJIIOBAIM BiIIIO-
BimHo 1o MKX-10. Cratuctuuny oOpoOKy 3IiliCHIOBaIN
3a nonomoroto nakeTiB Excel ta Statistica 12. g craH-
JapTu3allii MigXoMdiB I0A0 OLIHKKM KOMOPOiZHOCTI OyJo
CTBOPEHO €JEKTPOHHY TaOJUIIIO, B SIKiil BigMiuaaud HasiB-
HICTb Y OTHOTO TALliEHTA Pi3HUX 3a €TIOJOTIEI0 Ta MaTore-
HE30M 3aXBOpPIOBaHb. 151 OLiHKM KOMOpPOiITHOCTI BUKO-

pucToByBaBcs iHaeKc KomopbigHocTi Yapicona (Charlson
Comorbidity Index (CCI) ta CA-CCI-Combined Age
Charlson Comorbidity Index) [9]. [l po3paxyHKy 3a1ex-
HOCTI ITOKa3HMKiB Bill HASIBHOI CYyMYTHbOI ITaTOJIOTi1 aBTOPU
KepyBaJMCh KPUTEPiISIMU OATbHOI OIIIHKM iHAEKCY, CYMYIO-
Yy OaJIv 3 ypaxyBaHHSIM BiKy Ta COMaTUYHOI MATOJIOTT ISt
00’eKTHBI3allii, 3BaXKalouM Ha iX KOMOiHAalli10.

Pe3yAbTaTH TO OGrOBOPEHHS

Indexkii ceyoBUBINHMX NUISIXiB, 30KpeMa IieaoHed-
pUT, TOTPeOyIOTh CBOEYACHOI TOCMHiTati3allii B cTalioHap
IJI1 100OCTEeXEeHHST i MpOBeAeHHS JIiKyBaHHS (30KpeMa,
aHTUOaKTepiaJbHOI Tepallii), 110 BU3HA4Ya€e OO€3MaTHICTh
MiIpO3aiTy i CHPUUYMHSIE CaHITapHI BTpaTH yepe3 HeOOoBYy
TepaneBTUYHY narosorito. TocTpi iHbekii ceyocTateBoi
CUCTEMM MAIOTh TEHAEHILIO 1O XpOHi3allil, € pU3MK BUHUK-
HEHHS XpOHIYHOI XBOpOOM HUPOK. TaKoX BOHU MOTipIITy-
I0Th Mepedir OCHOBHOI HO30JIOTii YK HACJHiIKiB IMOpaHeH-
HS$1/TpaBMYBaHHSI, 301JIbIIIYIOUYM TPUBAJIICTh CTAlliOHAPHOTO
JIIKyBaHHSI, 4YaCOM 3a PaxyHOK PU3UKY PO3BUTKY TOCTPOTO
VIIKOIKeHHS HUPOK, BUHUKHEHHS ITOTPeOM B 3aMiCHiil
HUPKOBIil Tepallii, onepaTUBHOMY JIIKyBaHHi TOIIIO.

Bce 11e 00ymoBII0E OCOOJMBOCTI HagaHHS MEIUYHOI
JIOTMIOMOT'M KOHTUHTEHTY BiliCbKOBOCIY>KOOBIIiB i3 MaTOI0-
Ti€I0 CEeYOCTaTeBOI CUCTEMU 3aIaJIbHOIO TeHEe3y, 110 0COo-
OJIMBO aKTyasli3yeThcsl B yMOBax 30poiiHoi arpecii P® npo-
T4 YKpaiHu. Tomy 3aBIaHHSIM HAUIOTO NOCHiIKEHHs OyJ10
npoaHaJjidyBaTU OCOOJMBOCTI BIJIUBY CYMYTHIX 3aXBOPIO-
BaHb Ha Nepedir miesoHedpUTy y BiliCbKOBOCTYKOOBIIiB.

Komop06inHa matosorist cioctepirayiacst y 102 martieH-
TiB i3 118 (86,44 %). CepenHiit Bik BiliCbKOBOCTY>KOOBIIiB
cranoBuB 44,23 + 10,12 poky.

AHaJ1i3 BiAITOBITHOCTI KUJIbKiICHUX MOKA3HUKIB, SIKi BU-
3HAYaJIM TPUBAJICTh JIKyBaHHS Ta KOMOPOiIHICTh Yy Bili-
CbKOBOCIYKOOBIIIB i3 Ti€JoOHepPUTOM, 3IilICHIOBABCS 3
BUKOPUCTAHHSIM HeMapaMeTPUYHUX METOJIB OLIiHKH, 110
MoKa3aHo B Tao. 1.

BcTtaHoBneHo, 110 HaWOLIbII MOIIMPEHUMU KOMOpP-
OiTHMMU 3aXBOPIOBAHHSIMU CEPEJT THX, 1110 BAKOPUCTOBY-
BaJIMCSI JUIs1 PO3PaxXyHKY iHIeKcy KoMopoOigHocTi Yapico-
Hay BilicbkoBoCy>x00B11iB i3 [TH (Tad1. 2), 6yam xBopoou
cHucTeMU KpoBoobiry — 47,46 % (2,31 + 0,65 6ana), XBo-
pobu opraHis TpasieHHs — 11,86 % (1,83 + 0,69 Gaia),
XBOpOOM eHIOKpUHHOI cucteMn — 9,32 % (2,41 + 0,67
Gana), pecripaTopHi 3axBopioBaHHd — 6,78 %
(1,16 £ 0,39 Gana), XxBOpoOM KiCTKOBO-M’SI30BOI CHCTE-
mu — 4,2 % (1,50 £ 0,40 Gana), iHIIi KJIacu XBOpOO —
6,8 % (1,40 = 0,51 6aiya). Ycboro (n = 102) 3a OCHOBHUMU
KJlacaMu XBopo0O iHAekc komopbimHocTi YapsicoHa cTa-
HoBuB 1,97 *+ 0,42 6ana. 3a kinacamu xBopob cepen 102
Mali€eHTiB KOMOPOIAHICTh 32 HO30JIOTISIMU PO3IOIiIsIIa-

Ta6nuys 1. OCHOBHI NnapameTpu BUGIPKU A1 HerapameTPUYHUX METORIB OLiHKN

Moka3HuK Kinuxicrs cn: CTEpEXEHb, MepiaHa, Me KeapTtuni, 25 %; 75 %
TpwBanicTb NikyBaHHsA .
(NKKO-EHb), N 118 11,93 10; 19
Komop6igHicTb, n 118 3,001 2;3
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Cs1 TAKMM YMHOM: XBOPOOU cHcTeMU KpoBoobiry (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 %),
iH1Ii K1acu xBopoO (7,84 %).

3a HalIMMM TaHWMMU, iICHYE KOPEJISILIHUM 3B’ 130K MixX
HasiBHOIO KOMOPOiTHOIO MATOJIOTi€I0 Ta YACTOTOIO TOCTPO-
TO ypaXeHHs HUPOK, 30KpeMa, TTpU KOPOHaBipyCHill XBO-
po6i [10].

Plot of Means and Conf. Intervals (95,00%)
TixKo-AeHb
35
30
25 1
¢ 20
=
(]
= 15
10
—F
5
0
0 1-2 3-4 5-6
Komop6igHicTb (6anm)
=& JlixKo-aeHb

PucyHok 1. CepeaHsi TpuBanictb niKyBaHHs
BiiCbKOBOCTYX60BLiB 3a51€XHO Bif CynyTHbOI
narornorii (3a 6anamu CCl)

CepeaHs TPUBAJIICTh JIiIKYBaHHSI XBOPUX Ha MieJoHeD-
PUT BiliCbKOBOCTY>X0O0BIIIB 3aJ1€XKHO Bifl iHAeKcy YapicoHa
HaBeJeHa B Ta0J1. 3.

BinnosigHo mo Ta6i. 3 MOXHA IiTH BUCHOBKY, IO 3a
BiICYTHOCTI Yy BiliCbKOBOCJTY:KOOBIIiB CYITyTHBOI ITaTOJIO-
Tii cepeHsl TPUBAICTh JTiKyBaHHs cTaHoBwWIa 7,86 + 0,41
JIKKO-IHSI; 3a HasgBHOCTI KOMOPOigHOiI Tmarosorii 1—2
6amu 3a CCI — 8,64 % 0,52 nixxko-nHst; npu 3—4 Ganax —
16,51 £ 0,74; npu 5 i 6inbie 6anax — 27,15 £ 1,35.

Ha puc. 1 moka3aHo, 110 TPUBAIICTh JIIKyBaHHS 3aJie-
JKUTD Bill iHAEKCY KOMOPOiTHOCTi, TOOTO MalLliEHTU MMOTpe-
OyBaJIM TPUBAJIIIIOrO JIIKyBaHHS B CTallioOHapi 3a HAsSIBHOCTI
OinbILIOl KiJIbKOCTI cymyTHbOI marosorii. Criocrepiraiacs
3aJIEKHICTh MixX KiibKicTio 6aniB 3a CCI Ta 3pocTaHHAM
TPUBAJIOCTI JIIKYBaHHS.

[InstxoM po3paxyHky kputepiro [lipcona y? Gysio Bu-
SIBJIEHO CTaTMCTUYHO 3HAYMMUI BIUIMB BiKYy Ha TEpMiHU
repeOyBaHHS MAIliEHTIB y cTamioHapi (x> = 34,93; df = 9;
p < 0,001). Tak, nmaiieHT! y MOJIOAII# rpymi moTpedyBa-
JIM MEHIIIOTO TePMiHY JIIKyBaHHS, HiXK Y CTapIIIMX BiKOBUX
rpymax. 3 BiKOM KiJIBKiCTb CYITyTHiX 3aXBOPIOBaHb 3pOCTAE
1 BIOIIOBIMHO 3pocTae JixkKo-aeHsb [10].

CepenHsl TpUBAJIICTh JIIKyBaHHSI BiliCbKOBOCTY>KOOB-
1iB, xBopux Ha I1H, 3a ocHOBHMMU Kj1acamMu XBOpoO I10-
KazaHa B Ta01. 4.

I3 Tabn. 4 BumHO, 110 3a KjJ1acaMM XBOPOO ceperHs
TPUBAIICTh JIiKyBaHHSI cTaHOBWJIA: Kiac IV (xBopobdu eH-
MOKpUHHOI cucteMun) — 18,91 + 2,27 nixko-aHs, Kiac
IX (xBopobu cucteMu KpoBoobiry) — 18,12 & 1,16, kiac
X (xBopobu cuctemu muxaHHs) — 13,66 + 1,68, kimac XI
(xBopoOu opraniB TpasieHHs) — 12,17 = 2,10, knac XII
(xBopoOM 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 mMxaHHs 8 6,8 1,16 +£ 0,39
Knac XI. XBopo6u opraHis TpaBfeHHs 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

Ta6nunys 3. CepepgHs TpUBanicTb NiKyBaHHS XBOPUX Ha Mi€JIOHEYPUT BiiCbKOBOCJTYX6OBL|IB 3a/1€)KHO
Big iHgekcy YapncoHa, M £ m

KOMOgﬁi,quCTb, niKJE:HB:s:: i;'ir;K o- KinbkicTb nauieHTiB JlixKo-geHb Jlixko-pgeHb
an AeHb (Means) (N) (Std. Dey) (Std. Err)
0 7,86 16 1,66 0,41

1-2 8,64 39 3,30 0,52
54 16,51 37 4,51 0,74

=5 27,15 26 6,86 1,35

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

Knacy xeopo6 N CepepnHs 'rpvmanic'(rl\tl.| J;il:x)BaHHﬂ, Ni>XXKo-AeHb
Knac IV. XBopo6u eHOOKPUHHOI CUCTEMM 12 18,91 £ 2,27
Knac IX. XBopo6u cuctemu KpoBoobiry 56 18,12 + 1,16
Knac X. XBopobu cuctemu 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 xsopo6 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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Komop6igHicTb (6anmn)

JTXKO-AeHb: KOMOpP6IAHICTb (6anu): r = 0,7344; p = 0,0000

PucyHok 2. 3anexHicTb TPUBanocTi niKyBaHHs
B cTauioHapi Big komMop6igHocTi

iHIIi K1acu xBopoo — 12,80 = 1,73. Ycboro 3a OCHOBHUMU
KJ1acaMy XBOpoO cepeaHs TPUBAJIiCTh JIiKyBaHHS CTAHOBH -
na 16,51 £ 0,82 mixKKO-IH.

3a gonomoroio koedillieHTa paHroBoi KopeJsiiiii Crip-
MeHa ta KeHpania BctaHOBIIEHO (puc. 2), IO MiX TpUBa-
JIICTIO JIIKyBaHHsI BiliCHKOBOCJTYXXOOBIIiB y cTallioHapi Ta
koMopbigHicTio 3a CCI (B 6asiax) icHye npsiMuii CUJIbHUI
Kopesauiitauii 38°s130K (r = 0,7344; p < 0,001; n = 118).

TakxuMm yrHOM, IIpUBEpPTAE yBary 30UIbIIIEHHS TpPUBa-
JIOCTi TepeOyBaHHsI B CTalliOHApi 32 HASIBHOCTI MHOXKMHHOIL
CYIIyTHBOI MATOJIOTIi, III0 aKTyalli3y€ BTOPMHHY IIpodi-
JIAKTUKY 3aXBOpIOBaHb cevyocTaTeBoi cuctemu [11], HeoO-
XiIHICTh KOMII€HCAllii HAassBHUX €HIOKPUHHUX 3aXBOPIO-
BaHb, 30KpeMa IIyKPOBOTO Aia0eTy, ceplieBO-CYAMHHOI Ta
pecnipatopHoi nmarosorii. 3a HaIlIMMU JaHUMU, BTOPUHHA
npodiakTrKa yCKJIagHeHOTo nepediry miesoHedputy abo
iloro XpoHi3allii € BKpail BaxKJIMBOIO IJIsT 30€peKeHHSsT 00€-
3/1aTHOCTI BiliChKOBOCJTY>KOOBIIIB i TTOIIMIIIEHHS JOBIOTPU -
BaJIOTO TIPOTHO3Y Y 1Ii€] KaTeropii HaceJIeHHs.

B ymoBax mnoBHOMacuITaOHOI BiifHU BiliCBKOBOCTYX-
0OBIIi ITepeOyBalOTh Y TPYyMi PU3UKY PO3BUTKY ITATOJIOTil
HHUPOK, 110 O0YMOBJIEHO MHOXMWHHUMM (paKTopamMu (He-
CIPUSTINBI METEOPOJIOTIYHI YMOBH, HEOOXiAHICTH Ilepe-
OyBaHHSI Ha MO3UIIISIX IPOTITOM POKY, CTPECOBi (haKTOpH,

MOPYIIEHHS PeXUMY XapuyBaHHS Ta TTATTS Yepe3 0co0Iu-
BOCTi BeIeHHST 0010, OOMEXEHICTh SIKICHOI NMMUTHOI BOMIMU,
MO3UIIiiiHI TpaBMHU, OOYMOBJIEHI TMCKOM 3aco0iB 3axMcC-
Ty Ha TIOBEPXHIO Tijia, TIepeOyBaHHS B OKOTIaX, YKPUTTSIX,
TpaBMU i HEOOXiHICTb TIEpeMillleHb Ha BEJIMKI AMCTAHIIIi,
eBaKyallil y HECIIpUSTJIMBUX TTOTOIHUX YMOBAX TOIIIO), IO
CTIPUYMHSIE BUHUKHEHHSI HOBUX 3aXBOPIOBaHb, 3aTOCTPEH -
HSI XpOHIYHOI TTaTOJI0Tii a00 BUHUKHEHHS TpaBM [12].

BUCHOBKMU

1. BcTaHoB/I€HO, 1110 HAUOIIBII MOIIMPEHUMHU KOMOP-
OiTHMMM 3aXBOPIOBAHHSIMU Cepell BiliCbKOBOCIY>KOOBIIIB
i3 TTH Oynu xBopobu cucteMu KpoBoobiry — 47,46 %,
XBOpoOU opraHiB TpasieHHs — 11,86 %, xBopobu eHo-
KpUHHOI cucteMu — 9,32 % Ta XBOpOOM CUCTEMU JAUXaH-
Hs — 6,78 %.

2. loBeneHo, 110 BiK BIUIMBAE HA TEPMiHU MepeOdyBaH-
HI TIAIieHTIB y cTtamioHapi (x2 = 34,93; df =9; p < 0,001).
V cBoIO Uepry, 3 BiKOM KiJIbKiCTb CYITyTHIX 3aXBOPIOBaHb
3pOCTAaE i BiAIOBIIHO 3pOCTAE JIiKKO-IEHb.

3. 3a pmomomorol KoedillieHTa PaHTOBOI KOpPesilil
Cnipmena ta KeHpanna BCTaHOBJEHO 3B’SI30K MiX Tpu-
BaJIiCTIO JIIKyBaHHS B CTallioHapi Ta HAsIBHICTIO CYMyTHBOI
MaToJIOri1 y Nali€HTIB, 1110 CBIAYUTD MPO 301IbILEHHS Kilb-
KOCTI JIHiB NlepeOyBaHHS B CTalliOHAPi y MALLIEHTIB i3 MyJIb-
tuMopOiaHicTio (r = 0,7344; p <0,001; n = 118).

4. BpaxoBytouu Bucoki pusuku yckiagHeHb [TH, Bax-
JINBE 3HAYEHHSI MA€ CBOEYACHE CITPSIMYBaHHSI TALIIEHTIB HA
cTallioHapHe JIiKyBaHHsI B IpodinbHE BinmiseHHs.

5. IlpuHnunu miKyBaHHS 0a3ylOTbCS Ha 3acamax Io-
Ka30BOi MEIMIIMHM i IepeadadaioTh MepcoHihiKoBaHUI
IMOXia 10 OLiHKM PU3UMKIB IS 3a1100iraHHs BUHUKHEHHIO
VYCKJIATHEHb.

KonduikT inTepeciB. ABTopu 3asBISIIOTH PO BiICYT-
HIiCTbh KOH(MJIIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
KaBJIEHOCTIi MPU MiArOTOBIIi TaHOI 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 it 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 tract 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. Infraoperative 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 symptom. Ectopic kidneys
can be associated with uretero-pelvic junction obstruction which presents diagnostic and surgical trear-
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

Pe3iome. Akryanbnicts. ExTonis HupKu, Xoua it piIko, Moxe
OyTH MOB’si3aHa 3 iHIIOIO TATOJOTIEI0 CEYOCTaTeBOI CUCTEMU,
SIK-OT OOCTPYKIIisl MUCKOBO-CEUYOBIITHOIO CErMeHTa, MixXypOBO-
CevyoBimHUI peduIroKC i aHOMaJil BepxHix ceyoBux nuisixiB. Lli
acorianii CTaHOBJISITH XipypTiuHi MPoOJIeMHU TIpU €KTOITii HUPKU.
Mu noBiTOMJISIEMO MPO BUMAIO0K XipypriuHOTO JiKyBaHHS €KTOITil
MpaBoi HUPKU, TTOB’13aHOI 3 0OCTPYKIIIEI0 MUCKOBO-CEYOBITHOTO
CerMeHTa i TSKKUM rigpoHedpo3oM. [IBagusiTucCeMUpiuYHUI Y0-
JIOBiK 3BepHYBCSI 10 MeIMYHOTO Ta HUPKOBOTO LIEHTPY «3€HIT» B
Aoymxi (Hirepist) 3i ckapraMy Ha pelLIUAUBYIOUMIA TyMuid Oib y
npaBoMy Oolli MPOTSAToM ogHOro poky. [lpu dizmyHomy obcTe-
JKEHHI BUSIBIIEHO HEUYTJIMBY KiCTO3HY ITyXJIMHY, 1110 MOIIUPIOETh-
cs1 BiZl TpaBoi KJIyOOBOI SIMKHU A0 MpaBoro Iiapedep’s. 3a moro-
MOTO0I0 KOMIT'10TepHOI ToMorpadii yepeBHOI MOPOXHUHU i Ta3a
NiarHOCTOBAHO BeJIMUE3HE BHYTPIIlIHbOOUEPEBUHHE SILIENOIiOHe
KiCTO3HE YTBOPEHHSI 3 HU3BKOIO IIITbHICTIO, sIKEe BAXKKO A1hepeH-

LII0BATH BiJl IPABOTO CEYOBO/LY, 3 BUPAKEHUM BHYTPilIHbOOYEPE-
BUHHUM Mac-edekroM. Ha perporpaaHiii miesorpami BUSIBIEHO
Ta30BYIO €KTOIMiI0 MPaBOi HUPKU 3 0OCTPYKLIEID MHUCKOBO-CEYO-
BiTHOTO CEerMeHTa. 3rOofIoM TAlli€EHTY 3pOOWJIM BiIKPUTY Ti€JIO-
IU1acTUKy AHAepcoHa-XaitHca crpaBa. IHTpaonepaliitHuMu 3Ha-
Ximkamu OyJid Ta30Ba €KTOITisl TPaBOi HUPKU 3 OOCTPYKIIIEI0 MUC-
KOBO-CEUOBIIHOTO CErMEHTA BHACIIiZIOK BHYTPIiLLIHBOTO 3BY>KEHHSI
y Micii 3’egHaHHS i TsKKUi rimpoHedpo3s. [licasionepartiiine
BiZIHOBJICHHSI TTPOMIILIO 6€3 YCKIaaAHEeHb i3 MOBHUM 3HUKHEHHSIM
cumnToMiB. EKTormist HUpKU MoxKe OyTH MOB’si3aHa 3 00CTPYKILi€I0
MMCKOBO-CEUOBITHOTO CErMEHTAa, 1110 CTBOPIOE TPYAHOILI /TSI [lia-
THOCTUKM ¥ XipypriuyHoro JiikyBaHHs. PeTporpaana mienorpadist
€ BaXJIMBUM PEHTTCHOJIOTIYHUM iHCTPYMEHTOM TSI BYaCHOI Jia-
THOCTUKM Ta TOJAJIBIIOTO JiKyBaHHS 1IbOTO CTaHY.

KiouoBi c0Ba: Tasosa exTomisi HUpPKHU; TixpoHedpos; 06-
CTPYKLList
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EdeKTUBHICTb BUKOPUCTAHHS PUTYKCUMAOBY
npu memMmO6paHoO3HIn Hedponarii:
KAIHIYHUN BUNAAOK

Pestome. Mem6paHo3Ha Hepponaria — Lie MOMepYAONATIis, Mpu SKivi OCHOBHOK MILLIEHHIO € MOAOLMT TQ
YPQKEHHST 6A3AABHOI MEMBPAHM KAYOOYKQ. 3aXBOPIOBAHHSI YACTILLE 3YCTRIHQETHCS Y AOPOCAMX, 3AE6IAb-
woro y Bili MoHaA 50 pokiB. KAIHIYHVM IPOSIBOM € HEDPOTUYHN CUHAPOM, QAE YACTO PO3BUBAETLCS 6E3-
CUMIMTOMHQ MPOTEIHYPIsI. Y MEXQHI3MI YDQXKEHHST HUPOK MQAE 3HAYEHHST BIAKAQAQHHST IMYHHUX KOMIIAEKCIB Y
cyéernitenidAbHOMY MPOCTOPI KAMIASIPHOI METAI KAYGOYKA 3 MOAQABLLOK AKTMBALIIED CUCTEMU KOMIAEMEH-
Ty. 3Q OCTQHHI ABOALISITb POKIB BIAGYBCST BEAVKIK MPOMPEC Y IAEHTUGIKQLLIT MOTEHLIVIHNX QHTUrEHIB-MILLEHEW,
OCHOBHIM 3 SIKnX € BiAOK — peLentop ¢ocooninasm-A2 M-tuny (PLA2R) 3 LiMpPKYAKOKOYMM QHTUTIAOM MPOTH
PLAZR, 10 AQ€E 3MOry OLIHIOBATY QKTUBHICTL | MPOMHO3 MEMOPAHO3HOI Hegponarii. Liev LUASX YpayKeHHS!
BiaroBiaQe npubamnsHo 70-80 % BUNAAKiB MEMOPAHO3HOI HEGPOMNATIl, SIKA XOPAKTEPUIYETHCS SIK MEPBUMHHA.
KAIOYOBI CAOBQA: MomepyrOHEpPUT, MEMEOQAHO3HU, QBTOQHTUTIAQL PUTYKCUMAB, LIMKAOPOCHAMIA; CTe-

POoiAM; iHFGITOPW KAABLIMHEBLUHY

Bctyn

Memb6pano3na Hedpomaria (MH) — 1e rmomepymno-
Marisi, 1110 XapaKTepU3yeThCsl TIEBHUMU MOPGOJIOTITYHUMU
O3HaKaMM, sIKi BKJIIOYAIOTh CYOeIliTeTaabHi iMyHHI BigKiia-
JIeHHs B KIyOOUKOBUX KamisipHux nemisax. KimiHiyHa kap-
TUHA CKJIamaeThesl 3 HedporuuHoro cuHapomy (HC) abo
0e3CMMNTOMHOI IpoTeiHypii. BoHa MoXe BUHMKATU B Oylib-
SIKifl BiKOBill rpyri, yacrine — y mopocaux Bimg 50 pokiB,
piauie — y aireid. B ocranHi nBa necaTwiiTTS Oyau BUSIBIIE-
Hi TOTeHIIiliHi 11iIboBi aHTUreHU. OCHOBHUM aHTUTEHOM €
peuenTtop (ocdomninazu-A2 M-tuny (PLA2R), onucanumii
2009 poky. CupoBaTkoBa no3a aHTU-PLA2R aHTuTina mae
3HAYHO MoAM(DiIKOBaHI KpUTEpii, SIK-OT KJIiHiYHA 1 iMyHO-
JIOTiYHA aKTUBHICTh a00 pemicisa. TakoxX BOHA CIIyXUThb SIK
MPOTHOCTUYHMIA MapaMeTp i MoKa3aHHSI 10 iMyHOCYTIPECUB-
Hoi Teparii. 3 2014 poky TaKkoxK Oy/I1 BUSIBJICHI iHIII IUTHOBI
anturenu (THSD7A, EXT1/2, NELLI, Sema3B, NCAMI,
PCDH7, HTRAI i NTNG1). Jlesiki 3 LIuX aHTUT€HIB MaJll
CBOI 0COOJIMBOCTI: Harpukiaa, Sema3B nepeBakHO 3ycTpi-
yaetbces y aiteit, THSD7A — npu nesikiux HOBOYyTBOPEHHSIX,
EXT1/2 — npu cucTeMHOMY YepBOHOMY BOBYAKY i iHIIIMX
CHCTEMHUX aBTOIMYHHMX 3aXBOPIOBAHHSIX.

Eniaemionoria

MH € ocHOBHOIO TIPUYMHOIO HE(PPOTUIYHOTO CUHAPO-
My Yy Aopociux 6inoi pacu 6e3 miabety (rmpubauszto 30 %)
[1, 2]. [IpoTe moka3aHHs o0 Oiomcii, reHeTHKa Ta XapaKTe-
PUMCTUKM CepedoBUIIA MOXYTh BIUIMBATU Ha €ITiIeMioyo-
rito rioMmepynonatiii [3, 4]. Y maiieHTiB ycix BiKOBUX IpyIl
Moxe po3BuHyTHCh MH, cepeaniit Bik 50—60 pokiB, 6ib-
11a TOIIMPEHiCTh — cepel YoioBikiB (2 : 1) [2]. Bausbko
20 % mallieHTiB HAa MOMEHT BCTAHOBJIEHHS HiarHO3y A0Cs-
ru Biky moHan 60 pokiB. 3aXBOPIOBaHHS y HiTell 3yCTpi-
yaeThcs pigko. [leppunna MH, moB’s3aHa 3 aHTUTIIAMU
no PLA2R, 3a3Buyaii Bpaxkae 40J10BiKiB (75 % BuUManKis),
cepenHiit Bik 52 poku. A MH, nos’si3aHa i3 cucTeMHUM
aBTOIMYHHMM 3aXBOPIOBAHHSIM, JacTillle 3YCTPiYa€ThCSA Y
XiHOK (81 % BumankiB) y mojogomy Bitti. MH, acortiiioa-
Ha 31 3JI05IKiCHUMU HOBOYTBOPEHHSIMU, Bpaka€ IMalli€HTiB,
CepenHiil BiK IKMX CTAHOBUTH 65 pokiB [5].

Kniniuni nposisu MH HeonHopinHi. ¥ OinblIOCTI BU-
mankiB (70—80 %) xBopoba PO3BUBAETHCS HETIOMITHO Ta
3 BUCOKOIO 24-TONMHHOMO MpoTeinypieto (> 3,5 r/24 ron),
MOB’513aHOI0 3 MepudepunIHUM HaOpsIKOM abo aHacapKolo,
rinoajnb0yMiHEMi€0 Ta rinepxojecTepuHeMiero. Pimiie
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crnocrepiraeTbest mporeinypist (< 3,5 r/24 ron). Ane B iux
BUMAJKaX MOXHa CHOCTEPIiraTu IMiIBUILEHHS MPOTEiHYpil
1o HepoTruaHOTO PiBHS Y 60 % BUITANKIB TIPOTSITOM TIEp-
LIIOrO POKY CITOCTEPEXKEHHS [6].

YacroTa KJIiHiYHMX TTPOsIBiB pu BUHMKHEeHHI MH Ha-
BemeHa y Taour. 1.

IH11i 03HaKM: MiKpOCKOTIiUHA TeMaTypisi, apTepiajibHa
TirepTeH3is1 Ta 3MiHN PYHKIiT HIPOK BUKJIMKAIOTh ITiI03PY
moao BropuHHoi MH abo meskux ycxkiangHeHb. Kiriniana
eBoutolisl BunaakiB MH € HeomHOpimHOIO: CITOHTaHHA 10~
BHa pemicist (20—30 % 3a 5 pokiB), yacTkoBa pemicist (20—
25 % 3a 5 poKiB), MMOCTYIIOBA €BOJIOLISI 10 TePMiHAIBHOI
cranii XpoHiuHOi XBopodu HUPOK (40—50 % 3a 10 pokiB)
a00 LIBUIKO NMPOrpecyrya rocTpa HUPKOBa HEJOCTATHICTh
[7]. Asia BU3HaYeHHS TOBHOI peMicii HeoOXinHe criocTepe-
JKEHHSI IPOTroM 5 pokiB. Pertmausu M H 3a3Buyail BUuHu-
KaloTh Y BUIaJKaX YaCTKOBOI peMicii Ta mpu MpUIMHEHHI
iMyHOCyTipecuBHOI Tepartii. MakTopu, sAKi BIUIMBAIOTh Ha
IIPOTHO3 3aXBOPIOBAHHS: BiK Bim 50 pokiB, iHTEHCHUBHICTh
i PO3BUTOK MPOTEIHYpii, BUCOKMI piBeHb KpeaTUHIHY B
CUPOBATIIi KPOBi, HASIBHICTb TJIOMEPYJIIPHOTO CKJIEPO3y it
iHTepCcTUIiaaTbHOTO (hidpo3y, aTpodisi KAHAIBIIIB.

3rinHo 3 pexkomenpauisimu KDIGO 2021 (Kidney
Disease: Improving Global Outcomes) [9], y nauieHTiB i3
HEe(POTUYHUM CUHIPOMOM i cTabinbHo IIK® cuposar-
KoBa go3a aHTuTi npotu PLA2R, Bu3HaueHa 3a 1oromMo-
roto ELISA Ta Hempsimoro iMyHOMIyOpeClieHTHOTO aHa-
JIi3y, MOXe OyTH JOCTaTHBOIO JJISI BCTAHOBJIEHHS iarHO3Y.
SAxuro tect Ha aHTuTia 10 PLA2R HeratnBHuMit a60 SIKIIO
1151 OLlIHKA HEMOXJIMBA, TOJ CJTiJi BUKOHATH OiOTICi0 HUP-
Kku [8].

VY nesikux BUIAmKax, HaBiTh 32 HASABHOCTI aHTUTLI HO
PLA2R, moka3zaHa 06ioIlcisi HUpKM, OCKiIbK BOHA HalIa€
JIOAATKOBY Ta MOTEHIIMHO BaXJIMBY iHdOpMalIito 11 dia-
THOCTHMKH i TPOrHOCTUYHOI OLIiIHKK. A caMe IPU aTUTIOBOMY
KJIiHIYHOMY TIepe0iry, 0CoOIMBO SIKIIO € IBUIKE 3HXKEH-
Hs1 KJIyOOUYKOBOi (pinbTpallii; mpu J1abopaTOpHUX 3MiHaXx,
1o He xapakTtepHi aasg MH, ane nos’s3ani 3 PLA2R, 30-
Kpema 1I¢ aBTOIMYHHiI MapKepu, SIK-OT MO3UTWUBHI aHTH-
HYKJIeapHi aHTUTLJIA; TPY HEe3aAOBIIbHIl BiMOBiAI HA iMy-
HOCYIIPECUBHY Tepariifo 3 MpOTrpecyourMM IOTipIIEHHSIM
KJIy0OuKOBOI1 (inbTpalltii; mpu 30epexkeHHi He(pOTUUHOTO
CUHAPOMY TTic/ist 3HUKHeHHsT aHTu- PLA2R.

laeHTUdiKaLis LiAbOBUX AHTUTEHIB
Y AIOAUHU

2009 poxy Oinok — peuentop docdoninazu-A2
M-tuny (PLA2R) OyB ineHTH(diKOBaHUI SIK LITLOBUIA aH-
trreH [12], PLA2R € TpaHcMeMOpaHHUM TJIiKOIIPOTETHOM,
SIKMIA ITUPOKO CKCITPECYETHCS Y TMTOMOLMTAX JIIOMUHA — SIK

y BiIpoCTKax MOMOLMTIB, TaK i Ha aIiKaJbHiil TOBEPXHi 3
MasioBiiomolo ¢yHKIi€. [TyckoBuit MexaHi3M IS BUPO-
O01eHHs aHTu-PLA2R aHTUTIN 3aMMIIaeThcss HEBIZOMUM.
AHTH-PLA2R anTuTiNa OyJin BUSIBJIEHI B CUPOBATIIi KPOBI
70—80 % mamienTis i3 mepBuHHol0 MH. Crin 3a3HauuTH,
o anturina 1o PLA2R acouiotorecs 3 nepsuHHo0 MH,
ajie MOXYTb BU3HAuUaTucCs i mpu BTopuHHUX popmax MH
[13]. Yuacts antu-PLA2R antmtina B matorene3i MH
OyJa MiATBepIKeHa B eKCIIEPUMEHTAILHOMY HOCITiIKEHH1
31 ITaMOM CBHUHeH, sKi ekcnpecyioTb PLA2R B HupKax.
V 1ux TBapuH pO3BUHYJIACS MPOTEIHYPIsI MiCJs BBEACHHS
rja3mMy abo OYMILEHUX aHTUTIN Bin nauieHTiB i3 PLA2R-
acouiiioBanoro MH.

Yepes m’saTh pokiB OyB ineHTU(dIKOBAaHMI iHIIMI 11i-
JIbOBUI aHTWUTEH MOAOLMTIB — TPOMOOCIMOHAMH TUMy 1,
o Mictuth foMeH 7A (THSD7A) [14]. Lleit antureH yac-
TO 3ycTpivaeTscst B 1—3 % Bumnankis PLA2R-HeratuBHOI
MH. Bunanku MH, nos’s13aHi 3 antutizamu 1o THSD7A,
CTOCYBaJICS IesIKMX HOBOYTBOpeHb. Kpim Toro, ycrminiHe
MIPOTUITYXJIMHHE JIiIKYBaHHSI BUKJIMKAJIO peMmiciio Hedpo-
TUYIHOTO CUHIPOMY, i Iell OiTOK yXe imeHTH(hiKOBaHO B
NesIKMX TUIIaX HEOIJIACTUYHMX KIIiTUH [15].

AHTH-EXT1/2 aHTUTizIAa IPUCYTHI B CyOemiTeTialbHUX
BinkiIageHHsX i moB’s3ani 3 CYB (61m3bko 30 %) Ta iHIm-
MU aBTOIMYHHUMU 3aXBOpioBaHHAMU. biausbko 80 % natii-
€HTiB 3 anTuTiIamu 10 EXT1/2 y 6iontatax Oyau XXiHKaMu
(cepenmHiit Bik: 35 pokiB); 6au3bKo 70 % MallieHTiB Man
CUPOBATKOBi 3MiHM aBTOIMYHHMX 3aXBOPIOBaHb. Y Oijlb-
IIOCTi 1IMX Malli€eHTIB TaKOX IpoBeaeHa Oiornciss HUPKU 3
o3HakamMu BropuHHoI MH, sak-or Binknagenus Clq [16].

binox NELL-1 (HeiipanbHuUii enigepmManbHuil hakTop
pocty 1) 6yB omucanmii 2020 poky i1 imeHTHdiKOBaHMIA
npu6au3Ho y 20 % PLA2R-HeraTUBHMX TAlli€HTIB, a aH-
tutino npotu NELL-1 Oyno ineHTH(}hikoBaHO B CMPOBATIIi
KpoBi nauieHTiB [17]. Lli mamieHTH TaKoX MPOAEMOHCTPY-
BaJIv OLUJIBIIINMIA 3B’S130K i3 TTOSIBOIO HOBOYTBOpPeHL [17, 18].

CemacdopuH 3B (Sema 3B), onucanuii 2020 poky [19],
repeBaxaB y NMediaTpUYHUX MalieHTiB, Xo4a MOro Takox
BUSIBJISUIM Y Jopociux. AHTUTIIa 10 Sema3B Oynu BusiB-
JIEHi B CMpOBAaTIIi KPOBi MAalliEHTIB, BOHU MOB’s3aHi 3 KJIi-
HIYHMMM Ta TiCTONATOJOTIYHMMM OCOOJIMBOCTSIMU, IO
cBimuath mpo BropuHHUIT MH i BigCyTHICTh BimKiameHHS
IgG4. Ha choronHi 11ei1 11iIbOBUIT aHTUTEH € TIIOHEPOM Ce-
pen BUNAAKiB IUTAYoi imiomatnanoi MH.

MiaXxia i AiKkyBOHHS
JlixyBanHs xBopux Ha MH mae OyTu iHnuBigyaabHUM.
JlikyBaHHS 3 HiATPUMYIOUMMHU 3aX0AaMU Ma€ OyTH BCTa-
HOBJICHO JJIs BCiX MallieHTiB 3 AiarHo3oM M H, 3 Harojiocom
Ha TakKe: KOHTPOJb apTepiaibHOIO THUCKY; aleKBaTHiCTh

Ta6bnuys 1. Yactota KkniHiyunx nposieis npn MIH

MpoTeinypia > 3,5 /o — 75 %

lematypis < 25 %

Mem6paHo3Ha
HedpponarTis

ApTepianbHa rinepteHsisa < 20 %

3HmxeHHs LUK®D < 10 %

Tpomb6oembonivHi nofji — 8 %
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IIETU 3i 3HUKEHUM CIIOXKMBAHHSIM HATpil0; 3MEHILIEHHS
NpoTeiHypil NUISIXOM OJIOKYBaHHSI PEeHiH-aHTiOTE€H3MHOBOI
CHCTEMU; KOHTPOJIb IUCIIMiAeMil Ta OL[iHKA PU3UKY TPOM-
00eMOOTIUHUX TIOIii i3 MPUIAHSTTSIM pillleHHs Mpo Tpodi-
JIAKTUYHY aHTUKOATYJISTHTHY Teparlito pu He()pOTUIHOMY
CUHJIPOMI 3 TSIZKKOIO TiloaJbOyMiHEMi€r0, 0COOJIUBO y T1a-
LIEHTIB i3 cMpoBaTKOBUM aibOymiHOM < 2,5 v/ [9].

JlikyBaHHSI MPU3HAYAETHCS 3 OTJISIY HA PU3MK MPOTpe-
cyBanHs MH. Buninsrors HU3bKUiA, TOMipHUI, BUCOKUH i
JIyXK€ BUCOKMIA pU3KK.

s ctpatudikaliii pu3MKy IMporpecyBaHHs, Ha JOJATOK
no nporeinypii Ta plIIIK®, BuMmiptoBaHHSI CHUPOBATKOBUX
aHTuTi1 ipotu PLA2R OyJio BKJIIOUEHO y KIIIHIUHY Mpak-
TUKy [1, 2, 9]. 32 HasIBHOCTiI BOHU HaJalOTh MPOTHOCTUYHY
iH(bopMallilo Ta KOPEJIOE 3 AaKTUBHICTIO 3aXBOPIOBAHHSI.

Y 6mu3bko 30 % nauientis 3 MH Moxe crioctepiratucst
CIMOHTaHHA peMicist TPOTeTHyPil 3 XOpPOLIUM JOBrOCTPOKO-
BUM TIPOTHO30M [UJISI HUPOK (HU3bKUI pU3UK TIPOTpeECy-
BaHHS 10 TEPMiHAJIbHOI CTa/lil XpPOHIYHOI XBOPOOU HUPOK).
V umx BuImamkax iMyHOCYIIpecis He IOTpiOHa, i JiKyBaH-
HSIM BUOOpY € IMiATpUMYIOUa Teparris.

IMyHOCyIIpecHBHY Tepallilo MOXHa BiIKJIACTU Ha 3—6
MiCA1LIiB y BUMAAKaX 3 HU3bKUM a00 MOMipHUM PU3UKOM,
OCKIJIbKM iCHY€E IMOBIPHICTb CITOHTAaHHOI peMicil.

IMyHOCyIpecuBHYy Tepariio Cilil po3MOYMHATU y Ta-
KMX BMIAAKaX: 3HUXEHHS KiIyOoukKoBoi inbTpariil
(eGFR < 60 mii/x8/1,73 M?), moB’sizane 3 MH (6e3 iHImoro
BinnoBigHoro oorpyHryBaHHs 3MiHu LIIK®); Baxkkuii He-
GpOTUYHUIT CUHIPOM (TOCTPE ypaxkeHHST HUPOK, TPOMOO-
TUYHA MO abo iH(eKIlis1), a TAKOX y IMAalliEHTIB, SIKi He
BiJIITOBiAIOTh 3aJOBiJIbHO HA KOHCEPBATUBHE JIiIKYBaHHSI.

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

BaxumBo minkpeciuTu, 110 MOHOTEpaIllisl cTepoigaMu
HeedeKTUBHA i He moka3aHa nmpu MH.

Unknogpocpamia

CxeMa mepopaibHOro Ipuitomy HuKiIodochaminy,
acolliiloBaHOTrO 3i cTepoinaMu, sika Ha3UBAEThCS «MOIUi-
KoBaHa cxema [loHTiuemTi», BUKOPUCTOBYETHCS SIK Tepa-
Mist, SIKift HagaloTh TepeBary y Malli€HTIB i3 TyKe BUCOKUM
PU3UKOM, TOOTO KOJIU CITOCTEPIraeThCsl IBUIIKE 3HUKEHHSI
(bYHKILIT HUPOK i TSKKUI He(POTUUHUI CUHIPOM.

OCHOBHMMHM TIOOIYHUMM e(PeKTaMM, TOB’SI3aHUMU 3
mukinodocdaminom, €: Oe3rUTigmsd, ITiIBUINEHA CIIPHUIi-
HATIMBICTH OO iH(EKIIi#, MiABUIEHUI pU3UK 3IOSIKICHUX
HOBOYTBOPEHb (OCOOJIMBO MPU KyMYJISITUBHOMY PiBHi I10-
Haa 36 rpamiB), paK CEYOBOrO MiXypa Ta Mi€JloauCITIa3is.
BaxxiuBo peryssipHO OLIHIOBATU 3arajibHUiA aHaili3 KpoBi
yepe3 pU3UK PO3BUTKY aHEMii, JIeMKOIeHii Ta TpoMOoII-
toneHii. Ciif pO3MISHYTM MOXJMBICTh BUKOPUCTAHHS
TPUMETONPUMY-CYJIb(haMETOKCa30ly it MpodilaKTUKU
Pneumocystis carinii niin yac imyHocyripecii nukinodocha-
migom [21, 22].

Jliku Ta mo3yBaHHs (MoaudikoBaHa cxema [ToHTiueswi):

— wicsui 1, 31 5: metunnpeaHizonon 1 1 (B/B) mpo-
TATOM 3 ITHIB, MOTIM TMpeaHizonoH 0,5 Mr/Kr/neHb (mepo-
paJIbHO) TIPOTSToM 27 IHIB;

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

IHriGiTopy KQAbBLIMHEBPUHY

HaniitHuit BapiaHT JIiKyBaHHS y BUIIagKaX IIOMipHOTO
a00 BHMCOKOTrO PU3MKY Ta IS MAlli€HTIB 3 CyMyTHIM IIy-
KpoBUM aiabetom. Takox € Tepamiero BUOOPY s Malli-
€HTIB PEeNpOAYKTUBHOTO BiKy. HM3bKi 103U MpenHizoHy
CIIiI TTOENHYBATHU 3 iHTiIOITOpOM KanbHuHeBpuHY. Cepern
MOOIYHUX SIBUII BUIUISETHCI HEPOTOKCUYHICTh IIM-
KJIOCIIOPMHY i TakpoiimMycy. KpiM Toro, mmKiIocmopuH
MOX€e BUKJIMKATHU TiepTpuxo3 i rimeprpodito siceH; Ta-
KPOJIIMYC MOXe CIPUYMHSATH CYIOMU cepel iHIIMX IO-
OiYHUX SBUILI.

[Ipenapatu Ta 103yBaHHSI:

— HMKJIocopuH: 3,5—5,0 Mr/kr/mno0y y aBa NpuiioMM;
PEKOMEHI0BaHUI piBeHb y CUPOBaTILi KPoBi (1060Ba 103a)
120—200 mkr/a; TpuBaiicts 12—18 micsiis, ado

— Ttakpouimyc: 0,05—0,075 mr/kr/mody B aBa INpuiio-
MM; OakaHUii piBEHb y CUPOBATIi: 3—5 MKT/J; TPUBAIICTh:
12—18 micsuis.

Purykcuma6

PutykcumMa® — 11e MOHOKJIOHAJIbHE aHTUTIIO MPOTHU
CD20, axe Hapa3i BBaXKa€ThCs Teparii€lo BUOOpy mpu ped-
paKTEepHUX 3aXBOPIOBAHHSX, HA IONATOK IO BapiaHTa IMo-
YaTKOBOI Teparii y BUIIaIKaX CepeaHbOro ado BHCOKOIO
pu3uky. Y nociimkeHHi Membranous Nephropathy Trial
of Rituximab (MENTOR) nopiBHIOBaJIM 3aCTOCYBaHHS
LIUKJIOCTIOPUHY B 103i 3,5—5 MI/Kr/IeHb IpOTSToM 6 Mi-
csIiB 3 puTYyKCuMaboM (1 r/mo3y 3 101aTKOBOIO 103010 1 T
yepes 2 TUXKHi). Y 1IbOMY JOCTiIKEHHI HEe BUSIBJIEHO Tip-
1101 e(PeKTUBHOCTI PUTYKCUMAOy TTOPiBHSIHO 3 LIUKJIOCIIO-
puHOM (BifI3HaUaIacs BUIA YacTOTa CTiiiKOI peMicii uepe3
12 i 24 micami) [23]. Crig Big3HAYWUTH, 110 Y AiTEH TaKOXK
BiIMiUa€ThCS MEPCIEKTUBHICTh 3aCTOCYBAHHS PUTYKCUMA-
oy [24].

Jlo3yBaHHS:

— 375 Mr/M2/TUXKIEHD BHYTPIIIHBOBEHHO MPOTATOM 4
TUXHIB ab6o

— 1 r BHYTPILIHLOBEHHO, 3 JOJATKOBOIO 103010 1 T ye-
pe3 2 THKHI.

Meta: Ha npukiagi BJACHOIO KJIIHIYHOTO BUIAIKY
OLIIHUTHU e(heKTUBHICTh BAKOPUCTAHHS pUTYKCUMAaOy y ma-
LieHTa 3 MeMOpPaHO3HOIO HepoTaTi€lo.

Jlocaioxcenns UKOHAHO 3 00OMPUMAHHAM NPUHYUNIG 0i0-
emuku 6ionogiono do leavcincokoi dexaapauii Bcecgimuboi
Meduunoi acouiauyii, ocHOBHUX NOA0MNCeHb KoHeeHuyii Padu
€sponu npo npasa adunu ma 6iomeouyuHy, emu4Ho20 Ko-
dexcy euenoeo Ykpainu i Hakazy Minicmepcmea 0xopoHu
300pos’s (MO3) Ykpainu Ne 690 6io 23.09.2009 (3i 3mina-
mu, eHecenumu 32i0no 3 Haxazom MO3 Yipainu Ne 523 6io
12.07.2012). Ha nposedenns 6cix KAiHiKO-1a00pamopHo-iH-
CMPYMEHMANbHUX 00CAIOXHCEHb OMPUMAHO iHGOPMOBAHY 320-
dy nayieHma.

KAiHiYHMIM BUNOAOK

MMamnient JI., 46 p. diarno3: XXH 1-i craxgii (IHIK® 3a
CKD-EPI 2021 — 99 mn/xB/m?). TlepBuHHMIT MeOpaHO3-
HUil TmomepyaoHedput (6iomcisg 18.05.2023), HeppoTry-
HUI cuHIpoM. AptepianbHa rineprensis Il cr., 2-ro cr.,
pu3uK 4.
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AHaMHe3 3axXBOPIOBaHHA. XBopie 3 jita 2022 poky,
KOJIM 3’SIBUJIMCS CJIAOKICTh i HaOPSIKM HWXKHIX KiHIIBOK,
MO MEIUYHY JOTIOMOTY He 3BepTaBcs. Y XKOBTHi 2022 poky
nepexsopiB Ha COVID-19, miciist yoro 36i1b1K1BCsST HAOPSI-
KOBMIT CUHIIpOM (aHacapka), ajie 10 Mea3aKialiB He 3Bep-
TaBCsl, JIiIKyBaHHSI HE OTpUMYBaB. Briepiiie BinBinaB Hedpo-
Jiora HaBecHi 2023 poKy.

O0cTexeHHs. 3arajpHOKIIHIYHMI aHani3 cedi (3AC)
(27.04.2023): mposopa, xoBta, [1B — 1025, peakuis —
Kucia, 6imok — 5,33 v/1, mykop — 0,7 MMOJIb/J1, alIeTOH —
He BUSBJICHO, JIEUKOIUTU — 1—2 B I1/3, EPUTPOIIUTH —
4—6 B 11/3, HWITIHAPY — TiaJiHOBI Ta 3¢PHUCTI.

Jlo6oBa mporeinypis (27.04.2023): KiabKicTh —
1800 mu1, 6inok — 9,1 r/mo0y.

3araibHOKJIiHiUHUI aHai3 kpoBi (3AK) (27.04.2023):
ep. — 5,3 T/n, remornobin — 145 r/n, neiik. — 5,1 I'/n,
Tpom6. — 273 I'/n, IHOE — 12 mm/ron, KpeaTWuHiH —
74 MKMOJIb/J.

bioximiunuii ananiz kposi (27.04.2023): 3aranbHuit
6imok — 39,7 t/m1, anebymin — 19,5 r/1, xonectepuH —
6,9 mmonp/n, JIIBIIL — 1,08 mmonas/m, JIITHIL —
4,63 MMmoub/a, Tpuriiuepunn — 2,27 MMOJB/J, CEUO-
BUHa — 7,49 MMoib/n, KpeaTuHiH — 74,8 MKMOJb/I,
ceyoBa Kuca0Ta — 335 MKMOJIb/J1, 3arajibHuii O6iipy0iH —
2,8 MkMounb/n1, ATAT — 19 On/n, AcAT — 25 On/n, ayxxHa
docdaraza — 43 On/n, rimoko3a — 4,7 MMOJIb/JI.

Byno pekomeHa0BaHO TTpOBENEHHS GiOTICii HUPKU.

Oo6crexenunit Ha rematutu, BIJI, CUB. Anrturina mo
CUB, BIJI, renatury B i C HeraTuBHi.

V31 uupok (05.05.23): mpaBa HMpKa po3TanioBa-
Ha TWUMNOBO, 3BMYaitHOI ¢opmu, 30iJblIEHa, PO3MipHU
137 x 76 MM, KOHTYp piBHUI, MeXi UiTKi, 30MpajibHa CHC-
TeMa He pPO3IIMpeHa, MOJATKOBUX BKITIOYEHb HE MiCTHUTb.
Ilapenxima ToBmmHO© 23 MM. [lipaMinku 3HMKEHOI eX0-
reHHocri. JliBa HMpKa po3TallloBaHa TUIIOBO, 3BMYAiHOI
dopmu, 36inbireHa, po3mipu 133 x 60 MM, KOHTYp PiBHUIA,
MeXi 4iTKi, 30MpajibHa CUCTeMa He pOo3LIMpeHa, 101aTKO-
BUX BKJIIOYEHb HE MiCTUTb. [TapeHxiMa TOBIIMHOI 21 MM.
IMTipaminku 3HMKEHOT €XOreHHOCTI.

TTposeneno 6Giomncito Hupku (19.05.2023). V Giomncii no
15 k1y6oukiB. Kiy6ouku HOpMaIbHUX PO3MipiB, criocTe-
PIiraeThCsl pO3LIMPEHHSI ME3aHTiaIbHOTO MaTPUKCY 3 MPO-
Jidepallieo KJIITUH Me3aHTilo, MOTOBIIEHHS KalliJsSpHUX
neTesb KJIYyOOUKiB i3 TOABOEHHSIM KOHTYpa TIIOMEpYJISIpHOT
6azasbHOI MEMOpaHU.

VY mpocBiTax KamisipHUX TETeNlb JAesIKUX KIyOOuKiB
CIIOCTEPITaeThCsl CKYMUEHHs epUTPOLUTiB. YacTrHa Kiy-
60YKiB MicTUTH DIOPOKITITUHHI TiBMicALi no 1/3 miamerpa
kancynmn boymena. Kananpli yacTkoBo y craHi aTpodii,
MPOCBIT AeSIKUX 3aIIOBHEHUI psICHUMU OiJIKOBUMU MacaMU
3 IUISTHKaMU IeCKBamallii eriTetito.

IHTepcTUlliil 3 03HaKaMu MoMipHOro (Gibpo3y, HasiBHA
nomipHa JimdorictionurapHa iHdinerpanis. CynuHu ce-
PEIHBOTO Ta KPYIMHOIO KaJliopy 3 MOMipHUM ITOTOBIICH-
HSIM CTiHKM 3a paxyHOK Iposidepatiii Memii (puc. 1—3).

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

Amyloid A — HeratuBHe 3ab6apBieHHs (0).

IgG — cmabxe 3ab6apBiaeHHS Y KaIUIIPHUX T TIISIX KITy-
0oukiB (+) Ta emiTesii KaHATBLIB (+).

IgA — HeratuBHe 3a0apBiaeHH: (0).

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

C3 — cnabke 3a0apBJiICHHS B KAMUISIPHUX TIETIISIX KITy-
Oouka, Me3aHTilo i eniTesii KaHanbLiB (+).

Clq — HeratuBHe 3a6apsiieHHs (0).

PLA2R — nomipHe 10 BUpaxkeHOro 3a0apBJeHHS B Ka-
MUTSIPHUX METISIX KJIyOouKa i erniTestii YaCTUHU KaHabIiB
(++—+++) (puc. 4).

Jlerki nmanuroru Kappa — HerarusHe 3a6apsieHHs (0).

Jlerki nanirorn Lambda — HeraTuBHe 3ab6apBieHHs (0).

3 ornsiay Ha aHamHe3, naHi MOpGOJIOTIYHOTO, TiCTO-
XiMiYHOTO ¥ IMyHOTICTOXiMiYHOIO MOCJiIXeHb, KapTUHA
BiINOBiZa€ MEPBUHHOMY MeMOPaHO3HOMY TIJIOMEpPYJIO-
HepPUTY.

s KOHTpoJII0 mepebiry 3axBOpIOBaHHS i e(eKTUB-
HOCTI JIIKyBaHHSI OyJ10 MPU3HAYE€HO BU3HAYEHHS PiBHS aH-
tutia (AT) no petentopa dochoninazu A2 (PLA2R).

PucyHok 1. lemaTokcuiH-eo3uH

PucyHok 2. MaccoH Tpuxpom
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Tabnuys 2. uHamika 6ioxiMiYyHUX NoKa3HUKIB

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
KpeaTuHiH 71,1 74,8 78 77,3 85,3 80,6 71,5
CeuvoBa

KMCnoTa 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 docdoainazu A2
(PLA2R) — 482 RE/mn (< 14 RE/Mn1 — HeraTuBHe 3Ha-
yeHHs, 14—20 RE/Min — mexxoBe 3HayeHHs1, > 20 RE/min —
TTO3UTUBHE 3HAUYCHHS).

IIpusnaueHe JTiKyBaHH::

1. Putykcumab 1 T B/B KparejabHo, MOBTOpHA iHMY3ist
yepes 14 AHiB.

2. Onmecaptan 10 Mr 2 pa3u Ha JIeHb, Tl KOHTPOJIEM ap-
TEPiaIbHOTO TUCKY.

3. danarmico3un 10 Mr 3paHKy 1 pa3 Ha JieHb.

4. PosyBacratuH 20 Mr/no0y, 1 pa3 Ha ieHb BBeUEpi ITic-
JIs1 K.

5. Topacemin 20 Mr 3paHKYy.

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

Ha ¢oni nikyBaHHS 3MEHIIWINUCS HAOPSIKU, CTaOLTi3y-
BaBCS apTepiaIbHUI TUCK, 3HIKYEThbCst TUTP AT 1o penern-
Topa (pocdominazu A2.

- L4 1.'5’ I, Y
PucyHok 3. CpiéneHHs 3a [JxoHcom

LA

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

16.09.2023: AT go penentopa dochomimazu A2
(PLA2R) — 153 RE/m1.

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

08.12.2023 6yna mpoBeaeHa MOBTOpPHA iHDY3isT pUTYK-
cuMalby BOo3i 1 .

17.03.2024: AT po peuentopa docdoainazu A2
(PLA2R) — 134 RE/m11.

25.06.2024 Gyna mpoBeneHa iHGY3is pUTYyKCUMaOy B
no3ilr

07.08.24: anbbymiH ceui — 2154 w™r/n, KpeaTWHiH
ceui — 10928 MKMOJb/J, albOyMiH-KpeaTUHiHOBE CIiB-
BimHOIIEeHHS —197,2.

TTpomoBXKyeThCS TOAANbBIIE JIIKYBaHHSI Ta CIOCTEpe-
JKEHHSI 3a TalliEHTOM.

V 1ab51. 2 HaBeAeHa AUHAMiKa 0i0XiMiYHMX ITOKA3HUKIB
KpOBi MallieHxTa.

BUCHOBKMU

1. BigMivaeTbCcs MO3UTHMBHA JMHAMiKa KJIiHiKO-J1a00-
paTOpHUX IOKa3HUKIiB Ha (DOHI IMpOBENEeHHS Tepallii pu-
TyKCUMaOOM.

2. J1J1st KOHTpOUTIO Tiepediry 3aXBOpOBaHHS i e(DeKTUB-
HOCTi JIiKyBaHHSI 0aXaHO MPOBOIWUTU BU3HAUEHHSI TUTPY
AT no peuenropa ¢ocdoninasu A2 (PLA2R).

PucyHok 4. ImyHorictoximisi: PLA2R — nomipHe
/10 BUPaXKeHOoro 3abapBJieHHS B KaninsipHUX netisix
KJ/1ly604Ka Ta enitenii HacTUHU KaHanbUiB (++—+++)

Tom 13, N2 3, 2024

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 71



KAiHiyHe cnocTtepexeHHs / Clinical Observation

3. BaxJMBO NPOBOIUTH AOCIIIKEHHS /11 BUKJTIOUEH-
HSI BTOpMHHOI (hopMU MeMOpaHO3HOI HedponaTii, OCKiJIb-
KU LI€ Ma€ 3HAYEeHHS [IJ1s1 BUOOPY CXEeM JIiIKYBaHHS.

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

Indopmania npo dinancyBanns. @inaHcyBaHHS He 3a-
SIBJICHO.

IMonska: x.men.H. M.JI. IBaHOBI 3a MOpdOIOTiYHMIA
aHaJIi3 KJIiHiYHOrO BUITAJIKY.
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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 their impaired
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 0P 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 UT]s 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 TPABMOKO CMIMHHOIO MO3KY,
SIKU MELLKAE B CiAbCbKi MicLeBoCTi IHAOHESII: piAKICHUIA BUNOAOK

Pe3rome. Kameni B ceqoBoMy Mixypi, a60 Be3MKOJIiTia3, MOXYThb
CTAaHOBUTU MpoOseMy sl MALIEHTIB i3 TPAaBMOIO CIIMHHOTO MO3-
Ky 4epe3 MOpyIIeHHs B HUX CEHCOPHOI Ta MOTOPHOI (DYHKIIi, BU-
KJIMKAIOUM YPOJIOTIUHI YCKIIaIHEHS, 1110 HA3MBaIOTh HEPOTEHHOIO
MUCHYHKITEID HIKHIX ceYOBUX HIIsIXiB. COPOKaaBOPIYHMIT YOJI0-
BiK i3 TpaBMOIO CITMHHOI'O MO3KY 3BepHYBCS 31 CKapramu Ha pamnTo-
BY MOTPEOY /10 CEUOBUITYCKAHHSI Ta YAaCTe CEUOBUITYCKAHHSI MTPOTSI-
T'OM OCTaHHIX IBOX POKiB, sIKi IMOTIPIIMIUCS 32 OCTaHHIl TUXIEHb.
Taxkox ikcyBaBcs TpUAEHHUI TIEPiO iIHTEPMITYIOUOI IMXOMAaHKH.

VIbTpa3ByKOBE MOCHTIIKEHHs BUSBUIO YOTUPHU TiraHTCHKi KaMeHi
B CEUOBOMY Mixypi, KoxeH po3mipom 3,85 cm. Ilin yac Binkpuroi
BE3iKOJIITOTOMII BWJIyU€HO YOTMPU KaMeHi PO3MipoM 3 M’SIUMK
JUISL TIHT-TIOHTY Ta TPU KaMeHi MEHLIOro po3Mipy 0e3 criastHHsI 3i
CM30BOI0 00OJIOHKOIO CEYOBOTO MiXypa. Bungumux myxjivH He Bu-
sBaeHo. [TicasionepauiiiHa ¢ha3a nmpoTikaia 0e3 ycKJIaaHeHb, Yepe3
YOTUPM TYKHI TTiCIIS1 orepallii MalieHT He MaB YPOJIOTiYHUX CKapr.
Ki10490Bi cii0Ba: xameni ceqoBoro mixypa; HeiiporeHHMit ce4o-
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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09:30-10:00 Dmytro D. Ilvanov, MD, Prof. (IPNA member). KDIGO update PKD (2024). Bogomolets National
Medical University, Kyiv, Ukraine
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LLlo noTpi6HO 3HATU NPO PYHKLIOHAABHUN
HUPKOBUUN pe3eps

1. Ilo Take yHKIiOHATbHUIT HUPKOBUIA pe3epB?

DyHkuioHanbHUIT HUpKOBUiL pe3epB (PHP) — 1ie
3MATHICTh BalIMX HUPOK 301MbLIYBATU IIBUAKICTb (Bisib-
Tpallii KpoBi y BiIOBib HA TIEBHI HABAHTAXKEHHSI (HAIIpy-
Kian, GisugHi BripaBu ab0 BXXKUBaHHS OikoBoi ixi). DHP
BioOpakae pe3epBHi MOXJIMBOCTI HUPOK TIpalloBaTH iH-
TeHCHBHIIIIe, SIKIIIO 1Ie TIOTPiOHO OpraHi3My.

2. Yomy ®HP BaxmuBwmii?

®OHP gonomarae BUBHAYUTU, HACKIJILKY 3I0POBI Ballli
HUPKM Ta HACKUJIBKY BOHU 30aTHi afanTyBaTUCS IO ITiIBU-
meHoro HaBaHTaxkeHHsI. 3HkeHHss DHP moxe cBimauT
PO MOYATKOBI CTajii HUPKOBOI HEAOCTATHOCTi a00 BUCHA-
JKEHHSI pe3epBiB HUPOK, HABITh KOJM iHII ITOKa3HUKU PO-
0OTH HUPOK I1I€ B HOPMi.

3. SIxk Bumiprorots ®HP?

GOHP BUMipIOIOTH 3a JOMOMOTO0 CrelialbHUX TECTiB,
sIKi BU3HAYAIOTh IIBUAKICTH KIIYOOUKOBOI (pibTrpaiii g0 i
micyast cTuMysisiii (HanmpukIIaz, Ticiast BXUBaHHS MEBHUX
pedyoBUH abo (izmuHOro HaBaHTaxeHHs). PizHuUIS Mix
LIUMHM MToKa3HuKamu rnokasye GHP.

4. I1lo BnmBaec na ®HP?

DHP Moxke 3HMKYBAaTUCS 3 BIKOM a00 BHACIIIOK XpO-
HIYHMX 3aXBOpIOBaHb HUPOK, iabeTy, TrilepToHil Ta iHIINUX
craHiB. KpiMm Toro, nesiki ik a00 TOKCUYHiI pe4OBUHU MO-
JKyTh HEraTMBHO BIUIMBATU Ha HUPKU i 3HMKyBat @HP.

5. SIKi cMMNITOMM MOXYTh BKA3yBATH HA 3HMKEHHS
®HP?

3HmxeHHss @HP yacTo He CynmpoOBOMIXYETHCS SIBHU-
MU CUMIITOMaMHU Ha TovaTKoBMX ctanisx. [Ipore B 1o-
NAJIbIIIOMY MOXYTb 3’SIBUTUCSI O3HaKH, SK-OT: BTOMA,
HaAOpPSIKM, MiIBUILEHUI apTepiaibHUI TUCK, YacTi cevo-
BUIYCKAHHS BHOYI (HIKTYpisl) Ta iHII IIPOSBYU MOPYIISH-
Hs poOOTH HUPOK.

6. SIx minTpumyBaTu @HP Ha Haje:kKHOMY PiBHI?

— Caiokyiime 3a apmepiasbHum muckom. KOHTpOJIb
TUCKY JOIOMarae 30eperti HUpKu B 100pOMy CTaHi.

— Hompumyiimecs 300posoi diemu. OOMEXYIUTE BXU-
BaHHS COJIi Ta NPOAYKTIB 3 BMCOKMM BMiCTOM Oijka.
BxuttouaiiTe B pallioH oBodYi, ()pyKTHU Ta WiTbHO3EPHOBI
MPOAYKTH.

— Konmpoaroime pisens yykpy 6 kpogi. Oco0JIUBO BaxX-
JIUBO [UIS1 JIIOZIEH 3 1iabeToM.

— Yuukaiime 3ne6o0nenns. T1niiTe 1OCTaTHIO KiJIbKIiCTh
BOJIM, OCOOJIMBO B CIIEKOTHY IMOTOAY abo Iia yac (pisumaHOl
AKTUBHOCTI.

— Bidmosemecs 6i0 wikioaugux 3eu4okx. 30KpeMa, 00Mex-
T€ aJIKOTOJIb i KypiHHSI a00 MOBHICTIO BiIMOBTECS Bill HUX.

— Ilpuiimaiime aixu 3a npusznaueHuam aikaps. Jesiki npe-
rapaTtv MOXYTh BIUIMBATH Ha pOOOTY HUPOK. 3aBXIU KOH-
CYJIBTYITECS 3 JiKapeM 100 0e3MeYHOro NMpUiioMy JIiKiB.

7. Kosm 3BepHyTHCS 110 JiKaps?

3Bepraiitecst 10 JiKapsi, SIKIIO y Bac € (haKTOPU pU3UKY
PO3BUTKY 3aXxBOpIOBaHb HUPOK (HAIPUKIAl, TilEepPTOHIsI,
niabeT, crajKkoBa CXWIbHICTh) ab0 SIKIIO BU TTOMivaeTre
OyIb-SIKi CUMIITOMH, III0 MOXYTb CBiIYUTH IIPO IIPOOIeMU
3 HUpKaMH. PeryisipHi 00CTeXXeHHSI JOITOMOXYTh BYaCHO
BusiBUTHU 3HMKeHHsT DHP i 3amo6irtu mogajiblioMy mpo-
IpecyBaHHIO 3aXBOPIOBaHb HUPOK.

8. fki o0cTexkeHHs1 NOTPiOHI 115 oniHKKM yHKUiT HU-
pok?

st oinku po6otu HUpoK i @HP nikap Mmoxke npusHa-
YUTHU TaKi OOCTEXKEHHS:

— aHaJi3 ceui;

— aHaJli3 KpoBi (piBeHb KpeaTUHiHY, CCYOBUHMU);

— Y3]1 Hupox;

— PO3paxyHOK HIBUAKOCTI KIIyOOUKOBOI (hinbTpaltii.

[Tam’srTaiiTe, 110 3MOPOB’ S BAalllMX HUPOK 0AaraTo B YOMY
3aJIEKUTh BiJl BAIIOTO CIIOCOOY XKUTTS i CBOEYACHOI IiarHOC-
TUKU. JloTpuMyiTeCh peKOMEHIAIill JiiKaps i IPOXOIbTe
PeryysipHi 00CTeXXeHHS IJIsI ITiATPUMaHHS 3I0POB’SI HUPOK.

Migrorysas: npogp. 4. IeaHos W
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