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Yusuf Ergin Sonmez
Istanbul, Turkey

Cyclosporine A nephropathy,
its pathogenesis and management

For citation: Pocki. 2021;10(4):186-189. doi: 10.22141/2307-1257.10.4.2021.247892

Abstract. CsA, obtained from a fungus called Tolypocladium inflatum came info medical use in 1983.
Organ fransplants have shown great success affer the use of Cyclosporine, especially in 3- and 5-year graft
survival. However, nephrotoxicity seen in the early and late periods complicates its use. It is very important
to distinguish especially early toxicity from rejection attacks,; because the freatments of both processes are
completely different. While vasocostriction in the renal artery system is prominent in the early period, the
underlying factor for late toxicity is the thickening of the arteriolar infima and the consequent decrease in
tissue oxygenation. The article discusses the variants of foxicity caused by the use of cyclosporin A. Mor-
phological changes with the use of cyclosporin A are shown in rat models. The results of our own obser-
vations on the use of prostaglandin, which demonstrated the effect of vasodilation, are also presented,
which can probably be used for further studies in order to reduce the nephrotoxicity of cyclosporin A. In
particular, we found that PGE2 significantly reduced vasoconstriction and reduced the tfoxic effect due
to CsA. The limitations was the usage of these agents once, so we couldn’t continue and only gave them

infravenously. However, the results obtained were found to be significant.
Keywords: fransplantation; cyclosporine A toxicity; renal arteriolar vasoconstriction,; nephrotoxicity

CsA, is an effective immunsuppressive agent of fungal
origin being widely used throughout the world since the be-
ginning of the eighties. Prevention of the rejection attacks as
well as graft versus host reactions, a low myelotoxicity and
very seldom occurrence of bacterial and fungal infections
during the treatment are its leading superior properties.
But unfortunately, its potential nephrotoxicity during acute
and chronic periods prevents its widespread and confident
administration [1]. The damage formed by the use of CsA
during the acute period is explained by its negative effect on
renal circulation [2].

In experimental studies, it has been shown that the uri-
nary excretion of thromboxane B2, which is a strong vaso-
constrictor, increases and the production of PGE2, which
is a vasodilator, decreases with the use of CsA [3—6]. In a
study conducted in rats, narrowing of afferent arterioles was
demonstrated by electron microscopy in kidney biopsies
taken from rats given CsA [7]. Accordingly, the toxic effect
of CsA is thought to arise as a result of its vasoconstriction
effect [8, 9]. As a result of vasoconstriction, tissue perfusion
is impaired at the microcirculation level and adversely af-
fects kidney functions.

Since CsA is metabolized in the liver via the P450 cy-
tochrome enzyme system, it interacts with many drugs that
alter this enzyme system. Ketoconazole, cimetidine, eryth-
romycin and corticosteroids increase blood levels of CsA by
inhibiting P450 enzyme. Phenytoin, rifampicin, isoniazid,
and trimethoprim decrease CsA levels by inducing P450
[10—12].

The nephrotoxic effect of CsA is enhanced when Am-
photericin B is co-administered with aminoglycosides, mel-
phalan and Co-trimoxasole [12].

Side effects related to CsA detected in clinical studies
are as follows:

a) dose-dependent:

— renal dysfunction, impaired liver function, hyperten-
sion, hypertrichosis, tremor and gingival hyperplasia [12, 13];

b) dose-independent:

— paraesthesia, nausea, encephalopathy, hyperkalae-
mia, anaemia and susceptibility to infections [12, 13].

In addition, there is no difference between CsA and con-
ventional immunosuppressive therapy in terms of the risk of
developing lymphoma and non-lymphoma malignant di-
seases [13, 14].

©2021.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the published
article, with the obligatory reference to the authors of original works and original publication in this journal.
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CsA toxicity varies with dose, individual susceptibility
and certain risk factors. CsA-related lesions:

1) 0—19 % acute renal failure with diffuse interstitial fi-
brosis;

2) 0—5 % peritubular capillary congestion;

3) 9—37 % tubular toxicity;

4) 5—-30 % striped form interstitial fibrosis (interstitial
areas of fibrosis in lines and atrophic tubules in these areas);

5) 5-27 % CsA-induced arteriolopathy [13].

Acute renal failure with diffuse interstitial fibrosis can
be seen at any time, although peritubular congestion and
tubular toxicity are more common in the first months after
transplantation. CsA-induced arteriolopathy is usually seen
2 months after transplantation, and striped form interstitial
fibrosis 6 months and later [13] (fig. 1).

A) Functional toxicity.

A slight decrease in renal function can be observed in
almost all patients with daily administration of 10 mg/kg
oral CsA after transplantation. The serum creatinine level is
slightly increased. It returns to normal with decreasing the
CsA dose [13]. Hypertension develops in half of the patients
[15]. CsA is thought to exert a selective vasoconstriction on
renal vessels, particularly on arterioles [13]. Its mechanism
has been tried to be explained in four ways:

1) direct effect on renal vessels [13];

2) adrenergic system stimulation [16—18];

3) stimulation of the tubuloglomerular feedback mecha-
nism [19, 20];

S, i S

Figure 1. Fibrosis

4) effects on renal prostaglandin synthesis [3, 13].

B) Tubular toxicity.

The findings are not different from those seen in func-
tional nephrotoxicity. But the serum creatinine level is
higher, it can be more than twice the normal [13, 15].

Giant mitochondria, isometric vacuolization and mi-
crocalcifications are remarkable histopathological findings.
These are nonspecific, but rather characteristic lesions [13]
(fig. 2).

The main etiological factor in the development of tu-
bular toxicity is high CsA levels. This level is usually above
200 ng/ml [15].

C) Vascular-interstitial toxicity.

The patient has a slow but progressive deterioration in
kidney function, resulting in hypertension. Initially, the glo-
merular filtration rate and renal plasma flow decrease. Then
serum creatinine increases; proteinuria is mild or absent.
With the discontinuation of CsA, some patients may have an
improvement in renal function, but most do not. As a sign
of vascular damage, some patients have increased plasma
levels of endothelial-derived factor VIII and antithrombin
[13, 15].

Renal vasoconstriction is shown as the main cause of
CsA-induced nephrotoxicity (fig. 3). For this reason, the
first thing that comes to mind for the prevention or treat-
ment of renal toxicity is to reduce the dose of CsA or to re-
place it with another immunosuppressive. Although FK506-
induced nephrotoxicity is observed, it is not as severe as CsA

Figure 2. Tubular dilatation
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as is known. That’s why Tacrolimus seems like an option.
The newly introduced co-stimulator blockers are another
option. However, the high risk of infection in these should
not be ignored.

In a study we conducted on rats, we tried PGI2 (pros-
tacyclin) and PGE2, which have vasodilator effects, in this
context. In particular, we found that PGE2 significantly re-
duced vasoconstriction and reduced the toxic effect due to
CsA. Our problem here was that we only used these agents
once, so we couldn’t continue and only gave them intrave-
nously. However, the results obtained were found to be sig-
nificant.
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LinkaocnopuHoBa Hedponaris, ii NAToreHes i AikyBaHHS

Pesiome. Luknocnopun A, oTpuMaHMii i3 rpuba Mif Ha3BOIO
Tolypocladium inflatum, To4yaB 3acTOCOBYBAaTHCS B MEIMIIMHI B
1983 porii. 3 MOYaTKOM 3aCTOCYBaHHS LIMKJIOCTIOPUHY TTPOJIEMOH-
CTPOBAHO IMABUINEHHS 3- Ta 5-piuyHOTO BMXKMBAHHS TPaHCILJIAH-
Tata. OnHaK He(POTOKCUYHICTh, BUSIBJIEHA B paHHili Ta Mi3Hill me-
piof, yCKJIaIHIOE MOro 3acTocyBaHHs. [lyxe BaXJIMBO BiIpi3HITH
PaHHIO TOKCUYHICTb Bil HanaliB BiATOPrHEHHSI, 1O MOB’SI3aHO 3
a0COIOTHO Pi3HMMHU METOJAMM JIiKyBaHHSI 000X ITpolleciB. Xoua
Ba30KOHCTPHKIIiSI B CUCTEMi HUPKOBUX apTepiil MPOSIBISIETLCS B
paHHbOMY TepioJli, OCHOBHUM (HDaKTOPOM IMi3HbOI TOKCUYHOCTI €
TOTOBIIIEHHST apTEePIOJIIPHOI IHTUMM Ta, SIK HACJTiTOK, 3MEHIIIEHHST
OKCHUTEHAIIil TKAHUH. Y CTaTTi pO3IISIHYTI BapiaHTU TOKCUYIHOCTI,
3yMOBJIEHI BUKOPUCTaHHSIM LIMKJIocropuHy A. Ha momensix 1ry-

Yusuf Ergin Sonmez
Istanbul, Turkey

piB mokazaHi MopdoJOoriuHi 3MiHM MPU BUKOPUCTAHHI IIMKIO-
criopuHy A. Takox HaBeleHi pe3y/IbTaTh BIaCHUX CIIOCTEPEXEHb
1I0I0 BUKOPUCTAHHS MPOCTANIAHANUHY, SIKMII MPOIEMOHCTPYBaB
edexT Bazommmaranii, 10, IMOBIpHO, MOXHA BUKOPUCTOBYBATH
IUIS TIOAQIBIIMX JOCHIIKeHb 3 METOI0 3MEHIIEHHST He(ppPOTOK-
CUYHOCTI LMKJIocnopuHy A. 3okpema, MU BusiBuau, o PGE2
3HAYHO 3MEHIIYE 3BYXKEHHSI CYIWH i 3HUXKYE TOKCUUHUIT eheKT,
00yMOBJIeHU ITUKIOCTTIOpUHOM A. OOMeXeHHSIM OYyJ10 OTHOpPa30-
B€ BUKOPHCTAHHSI LIMX 3aC00iB, TOMY MU HE MOTJIM MTPOJOBXYBaTH
JOCJTI/DKEHHSI Ta BBOAWJIM 1X TIBKM BHYTPilIHOBeHHO. OjHaKk
OTPUMaHi pe3yJIbTaTy BUSBWINCS OOHAIIATUBUMU.

Ki10490Bi ¢/10Ba: TpancnnanTallis; TOKCMYHICTb LIMKJIOCTIOPUHY
A; BA30KOHCTPUKILisl apTepioS HUPOK; HE(POTOKCUUHICTh

LmkAaocnopuHoBasi HedponaTus, ee NartoreHes U Ae4eHne

Pesiome. Llvknocrnopun A, monay4eHHbIH U3 rpubKa 1Moj Ha-
3BaHueM Tolypocladium inflatum, cTam UCTONB30BaThCS B Me-
nuuuHe B 1983 rony. C HayajioM MpUMEHEHUs LIMKJIOCIIOpUHA
MPOJEMOHCTPUPOBAHO TMOBBILIEHUE 3- U S-JI€THEN BbIKMUBae-
MOCTH TpaHcIiaHTaTa. OmHaKoO HePOTOKCUUHOCTD, HabI01a-
eMasi B paHHEeM U TO3[IHEM MepUoaax, 3aTPYAHSIET ero UCMOJIb-
3oBaHMe. OUeHb BaXHO OTJAMYATh PAHHIO TOKCUYHOCTb OT
MPUCTYTOB OTTOPXKEHUSI, UTO CBSI3AHO C COBEPILIEHHO Pa3HbIMU
MEeTOIaMHU JIeueHUsl 000UX MPOLECCOB. XOTS BA30KOHCTPUKIIMS
B CHCTeMe MOYECUHBIX apTepuil MPOSBISICTCS B paHHEM Tepu-
o/ie, OCHOBHBIM (HhaKTOPOM MO3MHEH TOKCUYHOCTH SIBJISIETCSI
YTOJIIIEHUE UHTHUMbI apTepuoJl U, Kak CJIEACTBUE, CHUXEHUE
OKCUTE€HAlMU TKaHel. B craThbe paccMOTpeHbl BapMaHThI TOK-
CMYHOCTH, OOYCJIOBJIEHHBIE HCIOJb30BaHUEM IMKJIOCIIOPUHA
A. Ha Moaesix KpbIC IoKa3aHbl MOP(hOJIOTUYeCKre U3MEHEHUsI

MpY MCTIOJIb30BAHMUU LMKJIOCIOpruHA A. Takxe npuBeaeHbl pe-
3yJIbTaThl COOCTBEHHBIX HAOIIOJCHU IO UCTIOJIb30BAHUIO MPO-
cTarjaHarHa, KOTOPbIA MpoaAeMOHCTpUpoBai 3G ¢heKT Ba3oau-
JlaTalluM, YTO, BEPOSITHO, MOXHO MPUMEHSTH ISl JaJIbHE X
MCCIeIOBAHUI € 11eJIbl0 YMEHbIIEHUSI He(POTOKCUYHOCTU LI~
kiocnopuHa A. B yactHocTt, Mbl 06Hapykuiu, yto PGE2 3Ha-
YUTEJIbHO YMEHBIIAET CY>XEHME COCYIOB U CHUXKACT TOKCUYE-
cKuii a(pdekT, BBIZBAHHBIN LIMKJIOCTTOPUHOM A. OrpaHuvyeHueM
OBLJIO OJJHOKPATHOE UCTIOJAb30BaAHUE ITUX ITPENapaToB, IOITOMY
MbI HE MOTJIM MPOIOJIKXATh UCCIeI0BaHUE U BBOAWIM UX TOJb-
KO BHYTpUBEHHO. OIHAKO MOJYYeHHbIE pe3y/bTaThl OKa3aauCh
00HaIeXMBAKOIIUMU.

KiioueBble CJI0BA: TpaHCIIaHTAlLMS; TOKCUYHOCTh, OOYCIIOB-
JIEHHAsI LUKJIOCTIOPUHOM A; Ba30KOHCTPUKIIUSI TTOYEYHBIX apTe-
puoJI; HE(OPOTOKCUIHOCTh
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3MiHUN QYHKLIT HUPOK Y XBOPUX
HQO APTEepPIAAbHY rinepTeHsito Ta XPOHiYHe
OGCTPYKTUBHE 3QXBOPIOBAHHS A€reHb 30 AOGHUMMU
PeTPOCNEeKTUBHOIO AHAAIZY MEAUYHOT AOKYMEeHTAUT
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Pestome. AkTyanbHicTb. ApTepianbHa rinepTteHsist (Al) BUSHAYAE SIK COLIAALHY, TAK | eKOHOMIYHY CKAQAOBY
BMAMBY HQ 3A0POB SI HOACEAEHHS i3 TEHAEHLIEID AO ICTOTHOIrO 3POCTAHHS L€l MATOAOTII. IHLLIOKO MOLMPEHOK
HeAYroto, sIKivi MOXXHQ 3Qrobirty i SIKQ MAAQETLCSI AIKYBAHHIO, € XPOHIHHE OOCTOYKTUBHE 3QXBOPKOBAHHST AE-
reHb (XO3N). HasisBHICTs 4HOCTOI KOMOPBIAHOCTI Lix 3QXBOPIOBAHB rNepeAbayae popMyBAHHS B3AEMO3B ‘SI13KiB
TQ B3AEMOBIIAVBY MDK HUMM HQ MACTABI ICHYBAHHST 3QraAbHVX MATOrEHETUYHVX MEXAHI3MIB, Q CAMeE: XPOHIY-
HOro 3QraAeHHsl, OKCUAQTUBHOIO CTPECY, EHAOTEAIQABHOI AUCOYHKLUIT. APTEPLIAABHA TINEPTEH3Is € SIK Mpu-
YYHOO, TAK | HACAIAKOM XPOHIHYHOI XBOPO6M HIpOK (XXH) Ta cripusie ii nporpecyBaHHKO. NauieHTn 3 XO3A
MQIOThb GIAbLL BUCOKUM PU3UK CYYTHIX 3QXBOPIOBAHL. MeTa: BUBYNTY 3MiHN GYHKLUIT HUPOK TQ HOCTOTY PO3BU-
1KY XXH y xsopumx HQ Al Ta XO3/\ HQ riACTABI PETPOCHEKTVBHOrO QHAAI3Y ICTOPIV XBOPOOK TQ MEANYHNX KOPT
am6yAQTOPHMX XBOpUX. Marepiaau Ta MeToAn. 3a KPUTEPISIMU BKAKOYEHHST TQ BUKAKOYEHHST 3 AOCAIAXKEHHS
6yAn 06paHi 188 xBOpUX, SIKUX BIAMTOBIAHO AO KAIHIHHOIO AIQrHO3Y GYAO PO3MNOAINEHO HA TPU rpynu: 1-Luy
rpyry CTAHOBUAM 64 XBOPI HA QPTEPIAALHY rinepTeHsito, 2-ry rpyry — 58 XBOPVIX HQ apTePIAAbHY riNepTEH3IO
TQ XPOHIYHE OBCTPYKTUBHE 3AXBOPKOBAHHSI A€rEHb, 3-THO rpyny — 66 XBOPUX HQ XPOHIHHE OOCTDYKTVBHE 3Q-
XBOPIKOBAHHST AereHb, CepeaHivt Bik xBopux HQ Al" ctaHosms 61,0 (67,0; 72,0) poky, xsopux Ha Al ta XO3A —
62,3 (11,5), xBopux Ha XO3N\ — 58,5 (65,0, 62,00). BuB4anm 06’ EKTUBHI KAIHIYHI AQHI, PE3YALTAT AQGOPATOP-
HOro AOCAIAXKEHHST KPOBI TQ CeYi HQ MIACTABI QHAAIZY ICTOPI XBOPOOU TQ MEANYHUX KOPT AMOYAQTOPHUX
xBopumx. O6pPO6KA OTPUMAHMX PE3YALTATIB AOCAIAXKEHHST MPOBOAMAQCS i3 BUKOPUCTAHHSIM 6i0CTATUCTUYHNX
metoais (Statistica v. 6.1). Pe3yAbtaru. Y navieHTiB He 6YAO BIASHQYEHO BiPOMAHOI PI3HML B YQCTOTI QHEMIl,
OAHQK BIA3BHQYAAQCS TEHAEHLLISI AO 3DOCTAHHST YQCTOTV QHEMIl B MALIEHTIB i3 rinepreHsieto — 14,1 %, a B na-
LieHTiB i3 noeAHAHOO rinepTteHsieto Ta XO3NA — 8,6 %. HavimeHLLQ YaCTOTA PO3BUTKY QHEMII CIOCTEepIraAQCh
y nauieHtis i3 XO3A i ctaHoBuAQ 7,6 %. PiBeHb 3QraAbHOrO XOAECTEPUHY Y BIAMOBIAHMX IPYNAX AOPIBHIOBAB
4,8 (4,2: 5,3), 4,7 (4,0, 5,4) 1a 5,3 (4,5, 5,9) MMOAb/A. HaNBIAbLLI 3HAYEHHST 3ArQAbLHOrO XOAECTEPUHY KPO-
Bi BU3HQYQAMCST Y XBOPUX HO QPTERIAABLHY TiNEPTEH3IO TA XPOHIYHE OOCTOYKTUBHE 30XBOPKOBAHHST AETEHb.
HaviBumLLi MOKA3HMKM KPEQTUHIHY B KPOBI OyAM BU3HAYEHI B naujeHTiB 3 Al i XO3A, a HQVHWKYi — y XBOpUX
Ha XO3A. OnKe, y NaujieHTIB i3 rinepTeH3IeErO BIASHAQYAAM HAMHMKYY LLUBUAKICTE KAYOOYKOBOI QirbToAUll, O B
0oci6 i3 XO3A — HaviBuLLly. BucHoBkM. HasiBHiCTe XO3/\ MaQe 06Ty Y BAMB HO nepebir Al 3 YO QXKEHHSIM
HUPKOBOI yHKLIT B maLiEeHTIB 3 Al, MPoU3BOANTL AO 3DOCTAHHST OIBHSI KDEQTUHIHY KPOBI 3i CTATUCTUYHOKO 3HQ-
yyLictio. Kpim Toro, y rpyni nauieHTis 3 Al T KOMOPBIAHOK MNATOAOTIEI 3QPEECTPOBAHO BULLY YHOCTOTY QHEe-
Mil, HixX y rpyrii xBopwx HQ XO3A. QIAbTOQLIMHA GYHKLSI HUPOK, LLIO BU3HAYAAQCH 3a piBHeM LLIK®, susBuracs
HQVIHVKYOO rpu AT,

KAIOYOBI CAOBQ: apTepianbHQ rinepTeHsis,; XpOoHiYHE OB6CTDYKTUBHE 3QXBOPKOBAHHSI AGTeHb, (YHKLIS
HUPOK
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AptepianbHa rineptensis (Al') BU3Havae sIK CollialbHYy,
TaK i EKOHOMIYHY CKJIaIOBY BILJIMBY Ha 3/10POB’Sl HACEJIEH-
HsI i3 TEeHACHLIE J0 iCTOTHOIO 3pOCTaHHS 1Ii€i MaTOJIOTil
[1]. OcHOBHUMU MPUYMHAMY BUHUKHEHHS Ta IMTOLIUPEHHS
AT i 11 yckiagHeHb 3aJIUIIaI0ThCsl KJTACUYHI YMHHUKU PU-
3WKY: HaIMipHa Maca TiJla Ta HepalliOHaJIbHEe XapuyBaHHSI,
3JIOBXXMBAHHSI QJIKOTOJIEM, TIOTIOHOKYDPiHHSI, HEIOCTaTHS
¢iznyHa aKTUBHICTb, HepalioOHaJIbHE MPUMMAHHSI aHTU-
TilepTeH3UBHUX IIpenapaTiB BHACIIZOK HEAOCTaTHHOI 00i-
3HAHOCTI Talli€HTIB, a TAKOXX HAlliOHAJILHUI €eKOHOMIYHUH
craH [2, 3].

IHIIOI0 MOIIMPEHOI0 HEAYrolo 3i 3HAYHUM BIUIMBOM
Ha CTaH 3/10pPOB’Sl HACeJeHHsSI € XPOHiUHEe OOCTPYKTHUBHE
3axBoploBaHHs1 JiereHb (XO3JI), siKe XapaKTepu3yeTbCsl
MEePCUCTYIOYUMM pECIipaTOpHUMU CHUMIITOMaMU i oOMe-
JKEHHSIM TIOBITPSIHOTO TMOTOKY, 1110 BUHWKAIOTh BHACIIOK
aHOMaJiil quxaJbHUX ILJISIXiB Ta/a00 ajlbBeos, SIK MpaBu-
JIO, BUKJINKAHWUX 3HAYHUM BIUIMBOM HIKiIJTUBUX YaCTOK i
rasiB.

JocmimkeHHs Ta KIIiHIYHI CITOCTepEXEeHHS KiIbKOX
OCTaHHIX JeCSITWIITh BUCYBalOTh Ha TepIlIe Miclle KOHIIEII-
11il0 KOMOpPOITHOCTI 3aXBOpIOBaHb, MOXHA HaBiTh CTBEp-
JIKyBaTH, 1110 MU KHUBEMO B e11oXy KoMopOiaHocTi [2]. [Ipu
301IbIIEHHI CTPOKY XKUTTSI KMOBIPHICTb PO3BUTKY IMOETHA-
HMX 3aXBOPIOBaHb MiIBUILYETHCS, 110 MOXHA IOSICHUTU
BiKOBMMM 3MiHaMHW, HETaTUBHUM BIUIMBOM OTOYYKOYOTO
cepeoBUIIA TA YMOB XXUTTS.

TMonsarrss komopOimHOCTI mnependavyae GopMyBaHHS
B3a€EMO3B’SI3KiB Ta B3aEMOBIUIMBY MiX iCHYIOUMMM 3aXBO-
PIOBaHHSIMM, a TAKOX HAsIBHICTb 3aTalbHUX MATOTEHETUY -
HUX MEXaHi3MiB, a caMe: XpOHIYHOTO 3amnajeHHs, OKCHUIa-
TUBHOTIO CTPECY Ta €HAOTeTaIbHOI TUCHYHKIIII.

AprtepiajibHa TimepTeH3isd € K NPUYMHOIO0, TaK i Ha-
CIIIIKOM XpOHiuHOI xBopoOu Hupok (XXH) Ta cmnpuse ii
nporpecyBaHHIO [4]. BogHovac 3i 3HMKEHHSIM IIBUAKOCTI
ki1yooukoBoi (inerpanii (IIIK®) 36inbl1yeTbCs yacToTa
Ta TSOKKICTh apTepiaibHoi rinepteHsii [5]. Kpim Toro, A
ta XXH € He3anexxHuMM (akropaMu PU3MKY CeplLIeBO-
cynnHHMX 3axBopioBaHb (CC3). Konu obuasa BOHU ic-
HYIOTb pa30M, PU3UKHN 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Bifl
CepleBO-CYINHHIX 3aXBOPIOBAaHb 3HAYHO 3pOCTAlOThH [4].
BaxxiuBo, 1110 3 TeparneBTUYHOI TOYKU 30pY 3HUKEHHST ap-
TepiaJbHOIO TUCKY MOXE YIOBLIbHUTH 3HMKeHHST LITK®D,
3aTpuMaTu nporpecyBaHHsi XXH Ta 3MeHmuMTHM yactoty
CC3 y uux mamieHTis [4, 6].

XpoHiuHa 0OCTpYyKTUBHA XBOpO0Oa JIeTeHb € 3aaJIbHUM
3aXBOPIOBAHHSAM i3 CUCTEMHUMHU MPOSIBAMU, i OOCTPYyK-
11is1 IMXaJbHUX IIUISIXiB HE € IMMOBHICTIO 00OPOTHOIO, ajie it
MoxHa 3anobirtu it gikyBatu. [Mauientu 3 XO3J1 maioTh
OibII BUCOKMIA PU3MK CYMYTHIX 3aXBOPIOBaHb, BKJIIOYA-
04U pak i TyOepKyJbo3 JIEreHiB, illIeMiYHy XBOpPOOY cep-
st (IXC), nementito Tomo [7]. Li cynmyTHi 3aXBOproBaHHSI
MOXYTb CITPUSITU TIPOTPECYBAHHIO CUCTEMHOTO 3arajieHHsI
B manieHTiB i3 XO3J1.

I1. Mynutaep, A. AunepcoH Ta cmiBasT. (2010) BBaxa-
[0Th, 110 ManieHT 3 XO3JI i XpoHIYHMM 3aXBOPIOBAHHSIM
HUPOK MalOTh 3arajibHi (paKTOpU PU3UKY, BKIIOYAIOUM [dia-
6er i rinepronito [6]. A. Illeitn, M. PaxmaH Ta CIIiBaBT.

(2017) moBonsaTh, 1o nauieHTH 3 XO3JI cxuiibHi 10 aTe-
POCKJIEPOTUYHOTO YpaXXeHHSI CYAMH 4Yepe3 3arajibHi 3a-
MaJIbHi peakllii, sIKi TaKOX MOXYTh BIUIMBATU HAa HUPKOBY
CYIMHHY MEpexXy, BUKIMKAIOUM 3aXBOPIOBAHHS JPIOHUX
abo BEJIMKUX CYyIVH, i MPU3BOAUTH 10 po3BUTKY XXH [7].
3 orjisioy Ha BiTHOCHO HEYMCJICHHI JaHi 111070 BIUIMBY KO-
MOpPOITHMX 3aXBOPIOBAaHb Ha cTaH (PYHKIIII HUPOK BU3HA-
YyeHa MeTa po0OoTH.

MeTa IOCHiKEHHS: BUBYMTU 3MiHU (DYHKIII HUPOK
Ta yactoty po3BuTKy XXH y xBopux Ha AI' Ta XO3JI Ha
IMICTaBi PeTPOCIEKTUBHOTO aHaJli3y iCTOpili XBOpoOMW Ta
MEIUYHUX KapT aMOyJaTOPHUX XBOPUX.

MarTepiaau Ta meToamn

[TpoBeaeHO peTPOCHEKTUBHII aHai3 436 icTopiii XBO-
polbu, cTtalioHapHMX Ta aMOYJIATOPHUX KapT MAalli€HTIB 3
i30JIbOBaHOIO apTepiaibHOW TiMepTEeH3i€l0, i30JIbOBAHUM
XPOHIYHUM OOCTPYKTMBHUM 3aXBOPIOBAHHSIM JIETeHb Ta 3
komopOigHoto marosorieto Al ta XO3JI y BingineHHi Te-
pariii, MiCbKOTO IeHTpY He(dpOoJIoTii Ta MiCEKOTO LIEHTPY 3
JIIKyBaHHS TIpodeciitHux 3axBoproBaHb (M. JIHinpo). Kpu-
TepisIMM BKJIIOUEHHS B OOCIIIKEHHS Oynau iHdopMoBaHa
3rojia XBOpOro Ha 30ip Ta 00poOKY MePCOHAIBHUX JaHUX;
aprepianbHa rineprensis 1l cramii 1—-3-ro ctyneHns (3ria-
Ho 3 Hakazom MO3 VYkpainu Ne 384 Bim 24.05.2012 p. Ta
pexkomennanismu ESH/ESC (2018) 3 nikyBanHs AT'), xpo-
HiuHe OOCTPYKTHMBHE 3aXBOploBaHHSI jiereHb A—C KJIiHiv-
HUX TpyIl, cTabiabHa ¢asa (3rimHo 3 Hakazom MO3 Ykpa-
fHm Ne 555 Big 27.06.2013 p. Ta pekomenaauismu GOLD
2018). Kpurepii BUKJIFOUEeHHSI XBOPUX 3 OMHOMOMEHTHOTO
nocimkeHHs: Bik > 80 pokiB, iH(hapKT MioKkap/a Ta roctpe
MOPYIIEHHSI MO3KOBOTO KPOBOOOIrY B aHAMHE3i, BPOJIXKe-
Hi Ta HaOyTi 3aXBOPIOBAHHSI HUPOK (TIOMIKICTO3, aHOMaUTil
PO3BUTKY, TJIOMEpPYJIOHeDPUT, IMiea0HePPUT), LIYKPOBUIL
niabeT, OHKOJIOTiUHi 3aXBOPIOBAHHSI, IMOPYIIEHHS PUTMY
Ta MPOBITHOCTI ceplis, sIKi MOTPeOyI0Th MeAUKAMEHTO3HO1
KOPEKIIii.

3a KpUTepisSIMU BKJIIOYEHHS Ta BUKJIIOUEHHS 3 JOCITi-
JKeHHs1 Oy/in oOpaHi 188 XBopux, sIKi 3a KJIIHIYHUM JiiarHO-
30M OyJIv po3IiJieHi Ha TpY IpyIu: 1-11y rpymny CTaHOBWIN
64 xBopi Ha apTepiabHy TinepTeH3ilo, 2-Ty rpymy — 58
XBOPMX Ha apTepiajbHYy TilepTeH3il0 Ta XpPOHIUHE 00CTPYyK-
THUBHE 3aXBOPIOBAHHS JIeTeHb, 3-TIO TPyIy — 66 XBOpUX Ha
XpOHiYHE 0OCTPYKTHMBHE 3aXBOPIOBAHHS JIETEHb.

CepenHiii Bik xBopux Ha Al ctanoBus 61,0 (57,0; 72,0)
PpOKy (maHi BiKy MaILli€HTIB MajJy PO3IOIiI, BIIMiIHHUI Bif
HOpMasibHOTO), xBopux Ha A ta XO3JI — 62,3 (11,5)
(maHi BiKy Malli€eHTiB MaJd HOpMaJIbHUI PO3MOIiI), Cepe-
Hiit Bik xBopux Ha XO3JI — 58,5 (55,0; 62,00) poky (mani
BiKY IMalli€HTIiB Majy PO3MOAii, BiIMiHHUI Bil HOpMasb-
Horo). TpuBanicTtb 3axBoptoBaHHs Ha Al y rpyIti XBopux Ha
AT cranoBuna 12,2 (3,1) poky, y rpymi xBopux Ha Al Ta
XO3J — 11,8 (2,1) poky (p > 0,05). CepenHst TpUBaJicTh
3axBoptoBaHHs Ha XO3J1 y rpymi AI' ra XO3JI craHoBuIa
15,8 (2,5) poky, a B rpymi xBopux Ha XO3J1 — 16,6 (1,9)
poky (p = 0,05).

VY rpymi AT Gyio 56 XBOpHUX 3 apTepiabHOIO TillepTeH-
3iero 1l cranii, i3 sgkux 15 xBopux — 3 AI' 1-To cTymeHs,
26 manieHTiB — 2-ro, a 15 — 3-ro crymens. Y rpyni AT Ta
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XO3J1 6y710 66 xBOpUX, i3 1KMX 16 xBopux Manu AT II cra-
nii 1-ro crynens, 37 xBopux — AT I ctanii 2-ro ctynens,
a 13 xsopux — AT II cranii 3-ro crynens. Takox 6yno 17
xBopux Ha XO3JI kiniHiuHOI rpynu A, 27 xBopux — B, 20
xBopux — C Ta 2 xBopi — D.

Tpymy XO3JI craHoBUIM 66 XBopuX, i3 SKUX 19 Gynu
BilHEeCeHi 10 KJIiHiuHOI rpynu A, 25 xBopux — B, 19 xBo-
pux — C Ta 3 xBopi — mo rpymu D.

V Bcix XxBOpUX BUBYAIM 00 €KTUBHI KJIiHIUHI JaHi, pe-
3yJAbTaTU J1a0OpPaTOPHOIO MOCIIIXKEHHS: 3arajJibHOro Ta
0ioXiMiYHOTO aHai3y KPOBi Ta cedi 3a JaHMMU aHaJli3y Me-
NUYHOI TOKyMEHTAIlii.

O6poOKa OTpUMAHUX PE3YJIBTaTiB JOCITIIKEHHS TIPO-
BoAMIAcs 13 BMKOPUCTAHHSM OiOCTATUCTMYHUX METO-
niB (Statistica v. 6.1, Statsoft Inc., CIIIA, nmiueH3iiHUI
HoMmep AGAR909E415822FA) ta BKJIOYajia OMUCOBI Ta
aHAJITUYHI CTAaTUCTUYHI MeTOmM. 3aJleXXHO Bij XapakTe-
Py PO3MOJiy BUKOPUCTOBYBAJIMCS MapaMeTpPUYHi Ta He-
napamMeTpuyHi MeTOAM 3 BM3HAUYEHHSIM KiJIbKOCTi CITO-
crepexxeHb (n). [Ipy HopManbHOMY PO3MOIiIi SIKICHUX Ta
KIJTbKICHMX O3HAK Cepe/iHi BeMYMHU MOJaBa Y BUTTISIII
cepenHboi apudmernyHoi (M) Ta cepeTHbOKBAAPATUIHO-
ro ctaHgaptHoro BimxwieHHs (SD) — M (SD), y Bunaaky
PO3IOILTY KiIbKiCHMX 03HAK, BiIMiHHOIO Bil HOpMaJIbHO-
ro, cepelHi BeJIMYMHU MoJaBaIu y BULIsIAi Menianu (Me)
Ta iHTEPKBapPTUIILHOTO po3Maxy (1-it Ta 3-it kBapTum Q —
Q, a6o 25—75% mpouentuni): Me (25%; 75%). BucHosku
1010 HAsIBHOCTI CTATUCTUYHOI 3HAYYIIOCTi (BipOTilIHOCTI)
pe3yJIbTaTiB poOMIM Ha TiACTaBi OLIIHKKM PO3paxOBaHOTO
CTaTUCTUYHOTO KpUTEpito (MOro KpUTUYHOTO 3HAUCHHS)
i/abo oro piBHS cTaTUCTUYHOI 3HAYyHIocTi p: p < 0,05 —
CTaTUCTUYHO 3HauylIe, p > 0,05 — cTaTUCTUIHO He3HAYY-
e [8, 9].

PesyAbTaTH

Bci manienTu, naHi sskux Oyau oOpaHi 1Jisi peTpoCIeK-
TUBHOIO AOCIiIKEHHS, 3HAXOAWJIMCS Ha CTalliOHAapHOMY
JIIKyBaHHI BiIMIOBiTHO 0 BCTAHOBJIEHOIO AiarHO3Y.

[ani 3arabHOro Ta 6ioXiMiYHOIro aHali3y KpOBi 3 y3a-
TraJIbHEHUMHU pe3yjbTaTaMM TPOBEACHUX JIabopaTOPHUX
JMOCITiIKEeHb TTo/1aHi B TaoI. 1.

BinnmosigHo mo Hakazy MO3 VYkpainu Big 02.11.2015
Ne 709 «3anizonedinutHa anemis» [10] Oysno mpoBene-
HO BM3HAYeHHS HAsBHOCTI aHeMii. Pesynbratn momaHi Ha
puc. 1.

BiporimHoi 3HauyIocTi MixK 4aCTOTOIO aHEMii y Tpymax
XBOPHUX BUSIBIIEHO He OyJio, ajie BU3HAYeHa TeHACHILS 10
30iIbIIEHHS] XBOPUX 3 aHEMi€lo TMpU apTepianabHill rirep-

teHsii — 14,1 % ta mpu komop6inHocti AI' ta XO3J1 —
8,6 %. HaiimeHIma yactota aHeMil peecTpyBajiach Y XBOPUX
na XO3J1 i cranosuna 7,6 %.

PiBeHb 3arajbHOTO XOJECTePUHY Y BilMOBIAHUX TIpPYy-
Max CTaTUCTUYHO He BiIpi3HSBCS Ta JOpiBHIOBaB 4,8
4,2; 5,3) mmonw/n, 4,7 (4,0; 5,4) mmonb/n ta 5,3 (4,5;
5,9) mmoub/n (Taba. 1). [1pu 1uboMy HaNOLIbIN 3HAYSHHS
3araJIbHOTO XOJIECTEPUHY KPOBi BU3HAYAIMCS Y XBOPUX Ha
apTepiajbHy TillepTeH3il0 Ta XpOHiUHe OOCTPYKTMBHE 3a-
XBOPIOBAHHSI JIET€Hb.

[Ipo dyHKIiOHANIBHUI CTaH HUPOK CYIMJIM 33 CYKYII-
HicTIO Moka3HUKiB. Tak, OyJ10 BUSIBIEHO, 110 piBeHb 3a-
raJibHoro OijKy KpoBi y xBopux rpynu Al ctaHoBus 82,0
(71,3; 102,8) r/n, y rpyni AT’ Ta XO3JI — 72,6 (6,1) r/x,
y rpyni XO3JI — 74,0 (70,7; 77,4) r/n (p = 0,05). PiBeHn
CEYOBMHU Yy rpyrnax CTaTUCTUYHO HE BiPi3HSIBCS Ta CTa-
HoBMB 6,5 (2,1) mmonb/n, 5,4 (4,7; 6,7) MMmoJb/1 Ta 5,2
4,5; 6,4) mmonb/n (p > 0,05). HatomicTb Oyna BusiBieHa
BipOTiJHa CTaTUCTUYHA Pi3HUIS MPU TOCTIIKEHHI PiBHIB
KpeaTHHiHY KPOBi Y IpyIax, Ipy IIbOMY HaBUIIUI piBeHb
Ooyno Bu3HadeHO y xBopux Ha Al ta XO3JI, a HaiiMeH-
mmit — y xBopux Ha XO3JI: y rpymi Al KpeaTuHiH cTaHO-
BuB 82,0 (71,3; 102,8) mxmoub/n, y rpyni A" ta XO3JT —
92,7 (80,0; 112,4) mxmonb/1, ay rpymi XO3JI — 78,6 (74,9;
94,1) mxmornb/a (p = 0,008) (Tadn. 2).

Takox ycim xBopuM Oyia po3paxoBaHa IIK®, orpu-
MaHi pe3yJIbTaTu MaJIA BipOTiAHY CTATUCTUYHY PI3HULIO Y
rpymax: y rpymi AI' — 71,0 (56,0; 82,0) Ma/xB, y rpymi A’
ta XO3JI — 78,5 (55,0; 87,0) ma/xB, XO3JI — 79,5 (70,0;
95,0) ma/xB (p = 0,02) (tabus. 2). [Npuseprae yBary Toii
(hakT, 1110 HAKOLIBITY MIBUAKICTh KIIyOOUKOBOI (ibTpaliii

0,16

0,14

0,12

01

0,08
0,06
0,04

0,02

0 T T
XBopi Ha Al' XBopi Ha Al Ta
X031

XBopi Ha XO3/1

PucyHok 1. Yactota aHemii y xBopux 3a gaHnmu
peTpocrneKTUBHOro gocnipxeHHs (p = 0,09)

Ta6nmys 1. JlabopaTtopHi noka3Hukun KpoBi xBopux, Me (25%; 75%)

Moka3Huk XBopi Ha Al', n = 64

XBopi Ha AT" Ta XO3J1, n = 58

XBopi Ha XO3/J1, n = 66 p

EputpoumnTn, x 10%/n 4,6 (4,2; 5,0)

4,8 (4,3; 5,2)

4,7 (4,3;5,1)

[emMorno6in, r/n 143,0 (128,0; 151,0)

145,5 (136,0; 151,0)

143,5 (134,0; 151,0)

FematokpuT, % 40,3 (37,4;42,7)

42,6 (39,5;46,9)

40,0 (38,1; 43,6) 20,05

XonecTtepwH 3ararnb-

HWiA, MMOb/N 4,8 (4,2;5,3)

4,7 (4,0; 5,4)

5,3 (4,5; 5,9)
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MaJi XBopi Ha izopoBaHe XO3J1, a HaliMeHIIy — XBOpi Ha
130/1bOBaHy apTepianabHy TilepTeH3il0.

[Ipu GinbII AeTadIbHOMY JOCHTIIKEHHI Ta MPOBEIEHHI
MOITApHOTO aHali3y MiX piBHEM KpeaTWHIHY KPOBi y Tpy-
nax OyJ0 BUSIBJICHO, 1[0 CTATUCTUYHO BipoOTiHA Pi3HULIS
3HaueHb Oysa BusiBjieHa MixX rpynamu Al ta AT i XO3JI
(p = 0,03) ta mix rpynamu Al ta XO3JI (p = 0,002).

I1pu rmpoBeneHHI MOTApHOTO aHaJIi3y MixK TOKa3HUKOM
IIK® y rpynax Oyia BUsiBIeHAa CTaTUCTUYHO BiporigHa
pizHuLs 3HaueHb Mixx rpynamMu Al ta XO3JI (p = 0,04).

Takum ynHOM, HAMOLIBIINI PiBeHb KpeaTUHIiHY KPOBi
OyB BU3HaueHuil y xgopux 3 A’ ta XO3J1, a HaliMeHIIIiT —
y xBopux 3 XO3JI. BignosinHo, HaiiMeHiry IK® manu
xBopi Ha AT Ta Halibiabry — xBopi Ha XO3J1.

Posmnozain mo rpymnax 3a (yHKIiOHAJIBHUM CTAaHOM HM-
pok 3asiexkHo Big LIIK® nonanuii Ha puc. 2.

Bustsieno, mo B rpyni AI'y 31,2 % natieHTiB 0yJ10 3HU-
xeHHst LITK® menmie 3a 60 mi/xs, y rpymi Al ta XO3JT —
y 34 % Bunakis, a y xsopux i3 XO3JI —y 13,6 % Bunazxis.
1li 3MiHM CBimYaTh MPO YIIKOIKEHHS HUPOK i3 PO3BUTKOM
XpOHIYHOI XBOopoOu HUpOK y xBopux 3 Al ta XO3JI, He-
3BaXKal04uy Ha BiICYTHICTb MOIIEPEIHbOI XBOPOOU HUPOK 3a
KPUTEPisIMU BUKJITIOUEHHSI 3 TOCiIKEHHSI.

O6roBopeHHs

Pesynbpratu, orpumaHi B mpoBeAEHOMY TOCIiIKEHHI,
MOTOIKYIOThCSI 3 pe3yJibTaTaMu  JO0CIiIKeHb Yoshizawa
Ta CITiBaBT. o0 nommupeHocTi XXH y mamienTis i3 XO3J1,
MpOBeAeHUX y PisHUX nonysiisax [11—14]. BinbiricTs nmux
JMOCITIIKEHb € OJHOLEHTPOBUMU 3 HEBEJIUMKHUM PO3MipOM
BuOipku. OnHaK HeIlOAaBHI MeTaaHasi3, MPOBEACHUI
Tanmamom i Kosleramu, TokasaB MiIBUIIEHY TTOIINPEHICTh
XXH y namienTis i3 XO3JI HaBiTh ITicJIsI TOTIPaBKU Ha Cy-
MOyTHi IMapaMeTpu, BKIOYalouu Bik, ctath, IMT i ctaTyc

KypiHHSI, 110 TIpUIyCKae HezajexHMid 3B’s130k XXH i3
XO3JI[15]. 3aranpHa nowmupeHicte XXH y pocmimkyBaHiit
nonyssuii cranoBuia 7,1 %. Lleit pe3yabraT y3roaxKy€eThes
3 JAaHUMU TOCITIKeHHS iHmuX nonyssiiin XO3J1, y akux
nommpeHictb XXH cranoButh 4—8 % [12—14]. Tpuryc-
KaloTh, 1110 CaMe CUCTEMHE 3aIaJieHHsI MOXe OyTH OJIHI€l0
i3 CMOJYYHUX JJTAHOK MiXK LIMMU IBOMa ctaHamu [15].

BUCHOBKMU

Takum 4uHOM, 3a pe3yJibTaTaMU PETPOCIIEKTUBHOTO
aHai3y icTopiii XBOpoOM MAalli€HTIB 3 i3ojaboBaHUMU Al
ta XO3JI, a Takox koMmopo6inHumu Al ta XO3J1 Oyno Bu-
3Ha4YeHO, 1110 HasgBHiCTb XO3JI Mae 00TsSKYHOUMil BIUIMB Ha
HMPKOBY (hYHKIIiIO MaiieHTiB 3 AI' Ta MpU3BOIUTS 10 30iJb-
LIEHHSI PiBHS KpPEaTMHIHY KPOBi 3i CTaTUCTUYHOIO 3Ha-
yymtictio. Takox y rpyni nauieHTiB 3 AI' Ta KOMOpOigHOIO
MaToJIOTi€l0 OYJI0 3aPEECTPOBAHO OLIBIILY YACTOTY 3YCTpi-
YyaJbHOCTI aHeMil, Hix y rpyni xBopux Ha XO3JI. ¥V cBowo
yepry, ¢insrpailifiHa (GyHKIIisi HUPOK, 110 BU3Hayaaach 3a
HIK®, HaiiHK40I0 BUSIBUIACH caMe Y XBopux 3 AT

He MoxxHa He 3BepHYTH yBary Ha Toil ¢hakT, 1110, He3Ba-
2Kaiouu Ha Te, 1m0 xBopi Ha XO3J1 He Maiu LyKpoBOTO Iia-
0eTy Ta 3aXBOPIOBaHb HUPOK, MaJIO MiClie 3HVXKEHHS (Pilb-
TpaliiHoi yHkuii Hupok. Lle 3ymMoBiII0€ HEOOXiTHICTh
MOAAJIBILIOTO BUBYEHHS MUTAHHS MOLIKOIKEHHSI HUPOK Y
xBopux Ha XO3JI, noiryky nmaToreHeTMYHUX JIAHOK 1IbOTO
IIPOLIECY.

OTpuMaHi pe3yJIbTaT PeTPOCIEKTUBHOTO JTOCTiIKEH-
HS TATBEPIKYIOTH TiMOTe3y MpOo MOIIKOKEHHS (PYHKIIIT
HupoK y xBopux Ha XO3JI Ta 00TsKyr0UMit BIUTUB HA HUP-
KOBY (DyHKIIi10 y XBOpuX i3 KomopOinHicTio Al ta XO3JI.

KonduaikT inTepeciB. ABTOpU 3asiBISIOTH TIPO BiACYT-
HICTh KOH(MJIIKTY iHTepeciB Ta BJIacHOI (phiHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.

Ta6nnuys 2. [Noka3HUKN ¢pyHKLIIOHaNbHOro ctaHy HUPOK y xsopux Ha Al Ta XO3J1, M (SD); Me (25%; 75%)

34,0 %

MNMokasHuku XBopi Ha AT’ XBopi Ha Al Ta XO3J1 XBopi Ha XO3J1 p
3aranbHui 6inok KpoB.i, r/n 82,0 (71,3; 102,8) 72,6 (6,1) 74,0 (70,7; 77,4) > 0,05
CevoBuHa, MMOnb/n 6,5 (2,1) 5,4 (4,7;6,7) 5,2 (4,5; 6,4) > 0,05
KpeaTuHiH, MKMonb/n 82,0 (71,3; 102,8) 92,7 (80,0; 112,4) 78,6 (74,9; 94,1) 0,008
LLUK®, mn/xB 71,0 (56,0; 82,0) 78,5 (55,0; 87,0) 79,5 (70,0; 95,0) 0,02

XBopi Ha AT XBopi Ha AT Ta X03J1 XBopi Ha X03/1
10,1 % 13,6 %

17,9 %
36,4 %

48,1 % 50,0 %

WK >90 M 90 < WK <60 M WKD <60

PucyHok 2. Poanogin xsopux y rpynax 3a LUK® (ms/xB)
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Dnipro State Medical University, Dnipro, Ukraine

Changes in renal function in patients with hypertension and chronic obstructive pulmonary disease according
to retrospective analysis of medical records

Abstract. Background. Hypertension determines both the so-
cial and economic component of the impact on the health of the
population with a tendency to a significant increase in this pa-
thology rate. Another common disease that can be prevented and
treated is a chronic obstructive pulmonary disease (COPD). The
concept of comorbidity implies the formation of relationships
and interactions due to the common pathogenetic mechanisms,
namely chronic inflammation, oxidative stress, and endothelial
dysfunction. Hypertension is both a cause and a consequence of
chronic kidney disease (CKD) and contributes to its progression.
Patients with COPD have a higher risk of comorbidities. Aim.
To study the dynamics of renal function and frequency of CKD
development in patients with hypertension and COPD based on
the retrospective analysis of case reports and outpatient medical

records. Materials and methods. According to the criteria of in-
clusion and exclusion from the study, 188 patients were selected,
which were divided into three groups by the clinical diagnosis:
group 1 consisted of 64 patients with hypertension, group 2 —
58 patients with hypertension and chronic obstructive pulmo-
nary disease, and group 3 — 66 patients with chronic obstructive
pulmonary disease. The average age of patients with hyperten-
sion was 61.0 (57.0; 72.0) years, patients with hypertension and
COPD — 62.3 (11.5), the average age of patients with COPD —
58.5(55.0; 62.00). The physical examination, the laboratory tests
of blood and urine were analyzed in all patients by studying the
case reports and outpatient medical records. The obtained results
were processed using biostatistical methods (Statistica v.6.1). Re-
sults. Important significance between the frequency of anemia in
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patients was not found, but there was a tendency to increase in
anemia frequency in hypertensive patients — 14.1 % and in the
comorbidity of hypertension and COPD — 8.6 %. The lowest
incidence of anemia was recorded in patients with COPD and
was 7.6 %. The level of total cholesterol in the respective groups
did not differ statistically and was equal to 4.8 (4.2; 5.3), 4.7
(4.0; 5.4), and 5.3 (4.5; 5.9) mmol/l. The highest values of total
blood cholesterol were determined in patients with hypertension
and chronic obstructive pulmonary disease. The highest level of
blood creatinine was determined in patients with hypertension
and COPD, and the lowest — in patients with COPD. Thus, the

boviko O., PoanoHoBa B.

patients with hypertension had the lowest GFR and the patients
with COPD had the highest one. Conclusions. COPD has a tight-
ening effect on the renal function of patients with hypertension
and leads to an increase in blood creatinine levels with statistical
significance. Also, in the group of patients with hypertension and
comorbid pathology, a higher incidence of anemia was registered
than in the group of patients with COPD. But, in turn, the filtra-
tion function of the kidneys, which was determined by GFR, was
the lowest in hypertension.

Keywords: arterial hypertension; chronic obstructive pulmonary
disease; kidney function

AHENPOBCKUK FOCYAQPCTBEHHbIV MEAVLIMHCKUNA YHUBEPCUTET, I. AHErnp, YkpauHa

N3meHeHUsa QyHKLMM NoYeK Yy GOAbHbIX APTEPUAABHON rTMNEPTEH3NEen U XPOHUYECKOM OGCTPYKTUBHOMN
GOAE3HBIO AETKMX MO ACHHBIM PETPOCNEKTUBHOTO AHAAN3A MEAULIMHCKON AOKYMEHTALMUN

Pe3iome. AkrtyanbHocTb. AprepuanbHas runeptensus (AT)
onpeessieT Kak COLUMaIbHYI0, TaK M1 9KOHOMUUYECKYIO COCTABJISI-
IOLIYIO BIMSIHUST HA 30POBbE HACEICHMSI C TEHICHIIMEN K Cylle-
CTBEHHOMY POCTY 3TOi maroyioruu. [Ipyroii pacrnpoctpaHeHHOM
00JIE3HBIO, KOTOPYIO MOXHO MPEIOTBPATUTh U KOTOpPasl MoJia-
eTCsl JICUCHUIO, SIBJISIETCSI XPOHUUECKasi 0OCTPYKTHBHAsI 00JIe3Hb
nerkux (XOBJI). Hannune yactoit KOMOPOMIHOCTH 3TUX 3a00Jie-
BaHWII TIpeaycMaTprBaeT (hopMUpOBaHUE B3aMMOCBSI3E U B3au-
MOBJIMSIHUSI MEXYy HUMU Ha OCHOBAHUM CYIIIECTBOBAHUS OOIIIMX
MaTOreHETUYECKUX MEXaHU3MOB, & UMEHHO: XPOHUUECKOTO BOC-
najieHus, OKCUIATUBHOIO CTpecca, SHAOTETUAIbHON AUCHYHK-
M. AptepuajibHasi TUTIEPTEH3US SIBJISIETCST KaK TPUIMHOM, TaK
U CJIEACTBUEM XpoHUYecKol OosiesHu mouek (XBII) u croco6-
cTByeT ee nmporpeccupoBanuio. [lanuents ¢ XOBJI umeror 6onee
BBICOKMI PHMCK COIMYyTCTBYIOIIMX 3a0ojeBaHuii. Lleab: msyuntsb
u3MeHeHust PyHKIMU novyek 1 yactoty pazButust XbI1y 60abHbIX
AT 1 XOBJI Ha OCHOBaHUHU PETPOCIIEKTUBHOTO aHAIN3a UCTOPUIA
00JIE3HN ¥ MEAUILMHCKUX KapT aMOyIaTOPHBIX 00JIbHbIX. Mare-
puaibl M MeTobl. [10 KpUTEPUSIM BKITIOUEHHUS U UCKJIIOYSHUS U3
WCCIIeIOBaHMST ObLTM BbIOpaHbI 188 OOJIBHBIX, B COOTBETCTBUM C
KJIMHUYECKUM IUarHO30M OHU ObUTM pa3ie/ieHbl Ha TPU IPYIIIIbL:
1-10 rpymnmy coctaBuin 64 GOJIBHBIX apTEPUATBHOM TUIIEPTEH3U-
eif, 2-10 rpynmny — 58 GOJIbHBIX apTepUalbHOM TMIIEPTEH3UEH 1
XPOHUYECKOU OOCTPYKTUBHOM OO0JIE3HBIO JIETKUX, 3-10 TPYIIITY —
66 OOJIbHBIX XPOHUUYECOW OOCTPYKTHBHOW OOJIE3HBIO JIETKHUX.
Cpennuii Bo3pact 6osnbHbIX Al' coctaBui 61,0 (57,0; 72,0) rona,
6obHBIX AT’ 1 XOBJI — 62,3 (11,5), 6onbabix XOBJI — 58,5
(55,0; 62,00). M3yyanu 00beKTUBHBIE KIMHUYECKUE TaHHBIE, pe-

3YJIBTAThI JJAOOPATOPHOTO UCCIIENOBAHUSI KPOBU M MOYM Ha OCHO-
BaHMM aHAJIM3a UCTOPHUIA OOJIE3HU ¥ MEAMLIMHCKUX KapT aMOyJia-
TOPHBIX 0OJIbHBIX. OOPabOTKa MOyYEHHBIX PE3yJIbTaTOB MCCIIe-
JIOBaHUST TIPOBOJMIIACH C MCIOJIb30BaHUEM OMOCTATMCTUYECKUX
MetonoB (Statistica v. 6.1). Pe3yabTaThl. Y maineHTOB He ObLIO
OTMEYEHO JOCTOBEPHOI pa3HMUIIbI B YaCTOTE AaHEMUHU, OJTHAKO OT-
Meyanach TEHAEHLMSI K POCTY 4aCTOThbl aHEMUM Y TIAllMEHTOB C
rurniepreHsueid — 14,1%, a y maliieHTOB ¢ COYeTaHHOM TUTIePTeH-
3ueit u XOBJI — 8,6 %. HauMeHblasi yacToTa pa3BUTHSI aHEMUK
Ha6monanack y naupeHton ¢ XOBJI u cocrasuna 7,6 %. YpoBeHb
0011Iero XoJjieCTepMHa B COOTBETCTBYIOIIMX IpyInax paBeH 4,8
(4,2; 5,3), 4,7 (4,0; 5,4) u 5,3 (4,5; 5,9) mmonb/n. Haunbosnblime
3HAYEHMsI OOLIETO XOJeCTepUHA KPOBH OIPECIISIIUCH Y GOJIbHBIX
apTepuaJbHON TUMEPTEH3UEN M XPOHUYECKON OOCTPYKTUBHOM
60s1e3HbI0 Jilerkux. Camble BbICOKME MOKa3aTeJu KpeaTMHUHA B
KpoBU OblIM onpeaesneHsl y nauueHToB ¢ AI' u XOBJI, a cambie
Huskue — y 6oabpHBIX XOBJI. Tak, y mammeHTOB ¢ TUIIEPTeH3UEeH
OTMEYaIM HU3KYIO CKOPOCTb KJIYOOUKOBOM (DUIBTPALIMU, A Y JINLL
¢ XOBJI — camyio Bbicokyio. BeiBoapl. Hanuure XOBJI otsiro-
uraer reueHune Al° ¢ mopaxeHueM noyex y nauueHToB ¢ Al npu-
BOJIUT K POCTY YPOBHsI KpeaTMHMHA KPOBU CO CTATUCTUYECKOU
3HauMMOCThI0. Kpome Toro, B rpynie namyeHToB ¢ AI' 1 Komop-
OMIHOI MaToJioruell 3aperucTpupoBaHa 0oJjiee BbICOKasi YacToTa
aHeMuu, yeMm B rpyrirne 601bHbIX XOBJI. @unbsrpauroHHas GyHK-
LM TIOYEK, KOTopast ornpeesiiach mo ypopHio CK®, okasanach
camoit Hu3koit mpu Al

KiioueBble €10Ba: aprepuanbHas TUIEPTEH3Ms; XPOHMYECKAs
00CTPYKTUBHASI 00JIE3Hb JIETKUX; (DYHKIIMS ITOUeK
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"BYKOBUHCBKINM ASPXKQABHU MEANYHWV YHIBEPCUTET, M. YepHiBLi, YkpaiHa

’HaLioHQAbHW YHIBELCUTET OXOPOHM 3A0P0B S YkpaiHu imeHi [.A. LLyrika, m. KviB, YkpaiHa

Y AOCKOHOAEHHS Me AUYHUX CTOHACQPTIB AOMOMOTU
AITSM POHHBOIO TA AOLUKIABHOTO BiKY
3 iHpeKLUiaMn Ce4YOBUAIABHOT CUCTEMU HA eTani
HAOACQHHS NepBUHHOT Me ANYHOT AOMOMOTU
For citation: Pocki. 2021,;10(4):196-200. doi: 10.22141/2307-1257.10.4.2021.247894

Pestome. CsoeyacHQ AIQrHOCTMKA, MPOMHOCTUYHA LIHHICTE KAIHIYHMX O3HAK TAl MOAQABLLIC TAKTMKQ BEAEH-
HST MQLIEHTIB PAHHLOIO BIiKY 3 IHOEKLiSIMU CEHOBUAIABHOI CUCTEMM HQ QMOYAQTOPHOMY eTarli € BAXKAUBUMU
CKAQAOBUMM IHTEMDOBAHOIO BEAEHHSI MALIEHTA AUTSIHOIO BiKY. Y CTQTTI BUCBITAEHI HOBITHI MIAXOAM LLIOAO KAI-
HIYHOrO QArOPUTMY AIQrHOCTUKU IHHEKLIYI CEHYOBUAINBHOI CUCTEMM B AITEN. AATOPUTM AIQrHOCTUYHO-AIKY-
BAABLHIMX 3QX0AIB LLIOAO HOAQHHST AOMTOMOIM AITSIM AO 5 POKIB 3 IHEKLiSIMY CEHOBUAIABHOI CUCTEMU, 30KPEMA
HQ eTarni HAQAQHHST MNEPBUHHOI MEAMYHOI AOMOMOIY, BKAKOYQE : AIQrHOCTUKY iHPEKLT CeHOBOI CUCTEMM B AiTEN
PAHHBOrO Biky 3Q pAoromororo The Diagnosis of Urinary Tract infection in Young children, ouiHky naujieHTa
3a Gorelick Scale score 1a UTlcalc, metoam Bidyanizauii 3 060B s13K0BUM MPOBEAEHHSIM Y34 HUPOK | ceyo-
BOro MixypQ, MIKUIMHOI LMCTOrDAMM MICAST MEPLUOrO €ri3oAy IHEKLUIT XAOMYMKAM | APYroro — AIBYQTKAM,
MPU3HQYEHHST QHTUOIOTMKOTEP QI 3 YPQAXYBAHHSIM AQHUX PENIOHAABHOIO MOHITOPUHIY LLIOAO QHTUOIOTUKO-
PEINCTEHTHOCTI OCHOBHUMX rPYI YPOMNATOrEHIB, MOHITOPUHI QHTMOIOTUKOPE3NCTEHTHOCTI i3 3QCTOCYBAHHSIM
EAEKTPOHHMX 3QCO6IB TQ IMANEMEHTALLIKO B MIKPOBIOAOHHMX AQBOPQATOPISIX HACTAHOBM EBPOMNENCHKOI KO-
MICIi 3 MMTQHbL BU3HQYEHHST YYTAMBOCTI AO QHTUOIOTUKIB, Q TAKOXK 3QMPOBOAXKEHHS PELIeNTYPHOro MNPOAQKY
QHTUBIOTUKIB.

KAIOYOBiI CAOBQ: iHpEKLISI CeUOBUAINBHOI CUCTEMU; AiTH

Indekuia ceuoBuainbHoi cucremu (ICC) € omHiewo 3
HaWOLIbII MOIIMPEHUX OaKTepiaIbHUX iH(MEKIN y CBITOBIi
TUATSii TTormyJistiii. OcoOIMBI TPYIHOII Ha JiarHOCTUYHO-
My eTarli HaJlaHHsS MEIUYHOI JOTIOMOTM BUHMKAIOTh Ceperl
MHauieHTiB BikoBoi rpynu Bix 0 1o 5 pokis [1-5].

3a TaHUMU MOHITOPUHIY BIiTYM3HSIHUX CTATUCTUIHMX
mxepes, Brponosx 1991—2017 pp. 3axBOproBaHICTh Ha-
CeJICHHSI YKpaiH1 Ha XBOPOOU CEY0CTaTeBOI CUCTEMHM MaJia
HeraTMBHY TEHIIEHIIiI0 10 3pocTaHHs — 3 2559,9 Bumnaaky
Ha 100 tuc. HaceneHHs a0 4064,0 Bunaaxky Ha 100 Tuc. Ha-
cesieHHs, TO6TO Ha 58,8 %. Oco0aMBE 3aHEITOKOEHHS BHU-
KJIMKA€ 3pOCTaHHS Yy 2 pa3u 3axBOPIOBAHOCTI AUTSIYOTO
HaceJIEeHHS Ha XBOpPOOM Cey0oCTaTeBOl CUCTEMU Ta ii MOIIK-
peHocTi cepen miteit Ha 83,2 %, 1O € HECTIPUATIUBUM Y
MPOrHOCTUYHOMY IUIaHi [6, 7].

3rifHO 3 JAaHUMHU MiXHApOJHUX JKEpes, MPOTIroM
MepIIOro poKy XUTTs 3axBoptoBaHicTh Ha ICC craHo-
BUTH npubm3Ho 0,7 % y miByaTok i 2,7 % y HeoOpizaHMX
xyiomuukiB [8, 9]. Y HeonatanmbHoMy Tepioni ICC vacrimne
3YCTPIYAETHCS Y HEIOHOLIEHUX AiTeil, HiX Y JOHOIIECHUX
[10]. V miTeit 3 TMXOMaHKOIO B MEPIIi IBa MiCSIi KUTTS
ICC cranoBuTh 0;1M3BKO0 5 % y niBuatok i 20 % y HeoOpi-
3aHUX xJomuukiB [8, 9]. [poTsarom mepimx 6 MicsliB y
HeoOpizaHUX XJIOMYUKiB pu3uK po3BUtky ICC 3pocrae B
10—12 pasis [3, 8, 11]. Ha apyromy poui xurtst ICC y ni-
BUATOK 3YCTPiUua€ThCsI HabaraTo yacTillle, HiX y XJIOMYUKiB
[10, 12]. ITigpaxoBaHo, 10 mMpubaM3HO 7,8 % miBYaTOK i
1,7 % xnomuukiB BikoM 110 7 pokiB MaTuMyTh ICC, a mo 16
pokiB ICC Bxe matumyTh 11,3 % niBuatok i 3,6 % xjaomnuu-
KiB [1, 13], npu IbOMY YacTOTa pELIMIUBIB MOXE CTAHOBU -
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T Bix 30 10 50 % [2, 13], peiHdexiiist ceyoBoi cucteMu 6e3
aHOMaJlii pO3BUTKY OCOOJIMBO IOIIMPEHA cepel AiBYaTOK
[14, 15].

Bubip TemMaTWKM CTaTTi 3yMOBJEHUI HEOOXimHICTIO
3a0€3MeYeHHsI iHTErpOBaHOI I OPiEHTOBAHOIO Ha mMalli-
€HTa MEJAUYHOIO JOTOMOIOIO B JIepXKaBi, 1110 3a CTpareri-
eto BOO3 mae BimmosigaTu mmorpebaM i OyTu 0e3IedHolo,
e(eKTUBHOIO, CBOEYACHOIO i HaJIeXKHOI IKOCTi. Oco0aIMBOI
aKTyaJIbHOCTI B YKpaiHi HaOyBa€ NMUTaHHS HagaHHS Me-
TUYHOI TOTIOMOTH JMTSYOMY HaceJeHHIO Ha 3acaiax JI0-
Ka30Boi Ta nepcoHi(iKoBaHOI MeIULIMHY, BIPOBAIKEHHSI
iHHOBALIill y meaiaTpuyHy He(POJIOTiuHy MPaKTUKY, MPO-
BEIeHHSI 3aXO/IiB i3 3aI00iraHHsI Ta CTpPMMYBaHHS aHTUOI-
OTUKOPE3UCTEHTHOCTI MPU iH(EKIiTHO-3anmaIbHUX 3aXBO-
PIOBaHHSIX CEYOBUIIBHOT CUCTEMU.

AKTYyaJIbHICTb BU3HAYAETHCS TAKOX KOMILICKCHUM ITiJl-
XOIOM Ta TiCHOIO CITiBIIpallelo HAayKOBIIIiB y Taly3siX COILli-
aJIbHOI MeIMLIMHU, TeiaTpii, HedpoJorii Ta MikpoOiosoril
[16—32] momo HeOOXimHOCTI BIOCKOHAJIIEHHST aJITOPUTMY
MiaTHOCTUIHO-JTIKYBaTbHUX 3aXOMiB, 30KpeMa y TepBUH-
Hill MEAWYHIN DOTIOMO3Ii, SIKi JOITOMOXYTh JIiKapio epeK-
TUBHO [IiSITA B MEBHUX KIiHIYHUX CUTYaLlisIX, YHUKAIOUYN
Hee(eKTUBHUX i MOMWIKOBUX Hiii. B orsimi My 3ynuHu-
MOCSI Ha pe3yJibTaTax AesaKUX i3 HUX, SIKi, Ha Hallly TyMKY, €
LiKaBMMM, a BACHOBKHU Ta peKOMeHAallii, 3a pe3ybTaTaMu
1IMX JOCTIKEeHb, CIil afanTyBaTh Ta BUKOPUCTOBYBAaTH B
JOCIIKEHHSIX BITYM3HSIHUX HAYKOBLIB, MPAaKTUYHIN Hi-
SUTBHOCTI JIiIKapiB 3arajbHOI MMPAKTUKU — CIMEWHUX JliKa-
piB, JiKapiB-memiaTpiB MUIBHUYHMX, JIiKapiB-He(GPOJIOTiB
TUTSYMX, JTiKapiB, SKi TPOBAASITH TOCIIOAAPCHKY MisJIbHICTD
3 MEIUYHOI IIPAKTUKU SIK (Di3MIHI 0COOU-MiATIPUEMIII, ce-
PEIHBOTO MEIWUYHOTO TMepPCOHaITy, iHIMUX MEIUIHUX Tpa-
LiBHUKIB, SIKi 6€pyTh YIacTh Yy HaIaHHI MEAUIHOI JOTIOMO-
T4 TalieHTaM 3 He(dpoJIOTiYHOIO MMaTOJIOTIiEI0, KePiBHUKIB
3aKJIaJiB OXOPOHHU 3M0POB’sl pi3HUX (OpPM BIACHOCTI Ta
HiAnOpPsIAKYBaHHSI.

HaykoBusamu mig kepiBauirsoMm Christopher C. Butler
(FRCGP, professor of primary care, Nuffield Department
of Primary Care Health Sciences, University of Oxford,
Oxford) Oyn0 TmpoBeneHe MNPOCHEKTUBHE TOCIIIKEHHS
111010 MOIIMPEHOCTI, TiarHOCTUKH, JIIKYBaHHSI Ta OyXXaH-
Hs niteii i3 ICC Ha piBHi MepBUHHOI JJaHKW HaJaHHSI Me-
JMAYHOI JIOTIOMOTHY B MiCbKMX Ta CUILCbKUX paiioHax AHTJII1
Ta Yenncy. [IpoBenenuit aHami3 7163 BUIagKiB 3BepHEHb 3a
MEINYHOIO JTOIOMOTIOIO [iTeil BiKOM O 5 POKiB 3 IIPUBO-
Iy TOCTPOTO 3aXBOPIOBAHHSI HA PiBHI IIEPBUHHOI MEIUIHOI
noromoru [18].

3a pesysibraTaMu TOCJIAXEHHS 3a3HayeHo, 1o 339
i3 6079 (5,6 %) ocib 3 rocTpuM TepebGiroMm XBopoou, siKi
3BEPHYJIMCh 32 MEIUYHOIO JOTIOMOIOI0 Ha PiBHI MEPBUH-
HOI MEAWYHOI MOMOMOTHM, BiAINOBiZaId MiKpoOioysoriu-
HuM kputepism ICC, y 576 i3 7101 (8,1 %) obcTexxeHOTO
ICC pmiarHocryBanacs 3a KJIiHIYHUMU O3HAKaMU, i3 HUX Y
107 (31,7 %) sunankax ICC 6yna miaTBepakeHa jabopa-
TOPHO.

HitssM, B skux Oyma madoparopHo giarHoctoBaHa ICC,
YacTille mpu3HAYaIM aHTUOIOTMKU IIpM HASBHOCTI KJTi-
HiyHux KputepiiB ICC, HixX y BUIIagKax, KOJU KIiHIYHUX
o3Hak ICC ne 6ymno (86,0 mporu 30,3 %; p < 0,001).

Crnin 3a3Ha4uTH, 1110 i3 231 BUMNAAKY, KOJIU B MallieHTa
Oyna giarHoctoBaHa ICC mim yac 3BepHEHHSI 3a JOIIOMO-
roto, 70 mireit (30,3 %) oTpuMmyBa aHTHOIOTUKY, TIPH-
3HAYeHi 3 iHIIMX TPUYMH, i HaW4YacTille mpu3HavaBCs
aMOKcUIMIiH (46 miteit (82,1 %)), 110 Ma€e TOBOJI BHUCO-
KW piBeHb aHTUOI0TUKOPE3UCTEHTHOCTI. [To3uTnBHA KJTi-
HiYHA OTUHAMiKa Bil yrepiie MpU3HAYeHOTO aHTUOIOTHKA
OyJa BUIIOIO cepen AiTel 3 mimo3poio Ha ICC, HixX y miTeit
i3 ICC, gKi Bxxe oTpuMyBajId aHTUOIOTUKM, TIPU3HAYEHI 3
iHmux npuauH (77,1 mpotu 26,0 %; p < 0,001). BonHowac
176 (52,1 %) niteii 3 ninTBepmkeHow ICC He oTpuMyBaIn
JKOJIHOTO CTapTOBOI'O aHTUOIOTHKA.

[Ipu3HayeHHsT OOIPYHTOBAHOI aHTUOIOTUKOTEpalii Mi-
Tstm i3 ICC min yac mepinoi KOHCy/bTallii BipoTigHO Io-
KpallyBajao KJiHIYHUI CTaH IMOPIiBHSIHO 3 MalliEHTaMu i3
ICC, kUM He NMpU3HAYWIM HAJICKHUX aHTUOIOTUKIB abo
sIKi B3araiti ix He orpumyBaiu (p = 0,005).

Hocninnuipka rpyna y ckiaiai Hanne A. Boon, Tho-
mas Struyf, Andreas Gillemot (EPI-Centre, Academic
Centre for Primary Care, Katholieke Universiteit Leuven,
Leuven, Belgium), Ann Van den Bruel, Jan Y. Verbakel
(EPI-Centre, Academic Centre for Primary Care, Katho-
lieke Universiteit Leuven, Leuven, Belgium; Nuffield De-
partment of Primary Care Health Sciences, University of
Oxford, Oxford, United Kingdom) Ta Dominique M.A.
Bullens (Department of Microbiology, Immunology and
Transplantation, Katholieke Universiteit Leuven, Leu-
ven, Belgium; Clinical Division of Pediatrics, Universitair
Ziekenhuis Leuven, Leuven, Belgium) mpoBena cucre-
MaTUYHUI OTJISIT Ta MeTaaHasli3 1100 OLIHKY KIIIHIYHUX
0COOJIMBOCTEN Ta AIarHOCTUYHOI IIHHOCTI MTOCHiIXEHb
cepen OiTel 3 iH(EKIIi€I0 CEYOBUBITHMX LIISIXiB B aMOy-
JaTopHMX ymoBax. [lo orisamy Ta mMeTaaHallily YBIHIILIO
35 mocnimkeHb (78 427 malieHTIB) cepelHbOI Ta BUCOKOIL
SIKOCTI, 1110 Hagaau iH¢popMalliio Impo 58 KIIiHIYHMUX 03HAK
Ta 6 MpaBWJI MPOTHO3YyBaHHA [32].

3rigHo 3 pe3ysibTaTaMy MeTaaHali3y, HassBHICTh Y XJIOTI-
YUKiB 00pi3aHol KpaitHboi rioTi (00pizaHHs) (LR~ 0,24;
95% 11 0,08—0,72), HasiBHICTh KIIiHIYHUX O3HAK CTPUIOPY
(LR~0,20;95% 110,05—0,81) Ta HAasIBHICTh METIOMIKOBOTO
Bucuny (mepmaruty) (LR~ 0,13; 95% 1 0,02—0,92) 3Ha-
YyHO 3HMXKYBanu iiMoBipHicTh ICC y miTeii.

BusiBnenns mxepena iHGekIii IK MpUUMHUA JTUXOMaH-
ku B miteit (LR~ 0,35;95% J11 0,22—0,55) 3HuKyBasio Mo-
BipHicTh ICC, ogHak 11e He OyJI0O KOPUCHUM IJIST iX BUKITIO-
yeHHs (LR~ He OyB < 0,25).

BcranoBieHO HU3KY KIiHIKO-I1a00paTOPHUX O3HAK,
sIKi MOXYTb BKa3yBaTH Ha BUCOKY HMOBIPHICTb HassBHOCTI
ICC y nutvHM: KJIiHiYHI 03HAKHU, TaKi K MiIBUILIEHA HaI-
nookosa (LR 7,94; 95% JII 3,18—19,86) Ta momepekoBa
YYTJIMBICTb TIpK KIiHiYHOMY obcTexeHHi (LR 16,63, 95%
A1 3,30—83,86), € KOpUCHUMU B aJITOPUTMi TiaTHOCTUKU
ICC. HasBHicth qu3sypii (LR* 3,28; 95% A1 2,22—4,86) Ta
ii vactora (LR* 2,21; 95% 11 1,78—2,75) momipHO 36i/b-
1rytoTh iiMoBipHicTh HasgBHOCTI ICC (To6T0 LR* 2—4), Tak
caMo SIK 1 iHIII KJIiHiYHI O3HAKM: TEeMHiIlla cedya, MOKpe
JIIKKO, SIKIIO paHillle BOHO OYJI0 CyX1M, HasIBHICTh aHOMA-
JIii ceyocTaTeBOI CUCTEMHU Ta moIepeaHbo rnepeHeceHa ICC
y nali€eHra.
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Taki nabopaTopHi 03HaKH, sIK KajamyTHa ceua (LR* 4,55;
95% M1 3,73—5,56) Ta ceva 3 HerpreMHUM 3amaxoM (LR*
4,13; 95% M1 2,27—7,49), € «4epBOHUMH TIPATTOPLIIMU» B
anroput™Mi niarHoctuku ICC; mono rematypii, TOCHiTHU-
KaM He BIAJIOCs 3pOOUTH YiTKUX BUCHOBKIB Uepe3 HEOTHO-
PimHICTH BUOIPKM AOCIIIKEHHS, X04a CITeLM(IYHICTD i€l
JTaGOpaTOPHOI O3HAKK BUSIBMIIACS BHCOKOIO: B JIOCIIIKEH-
Hi 3 HU3BKOIO moiupeHicTio LR* cranosuB 6,27 (95% 11
1,47—26,71), BHACIOK 4YOro AOCHIIHUKKA BBAXAIOTh, IO
reMaTypilo MOXKHA TAKOX BBaXKATH «U€PBOHUM MPATIOpLIEM»
B JJabopaTopHOMY anroputmi giarHoctuku ICC.

IlinBuineHHs TeMmepaTypy Tijda, 3a JAaHUMM MeTa-
aHaJizy, He acouiroeTbes 3 ICC (0,61; 95% M1 0,47—0,73),
KpiM Toro, iH(opMmallisi Tpo TpUBaIiCTh TUXOMAHKU > 24,
48 uyn 72 ronuHU abo S5 OHIB He Oysa KOPUCHOMO JUIS ITifi-
tBepmkeHHsT HasgiBHOCTI ICC y nutuHu. TakoxX He MaroTh
JiarHOCTUYHOTO 3HAYEHHS ISl [iaTHOCTUYHOTO aJlTOPUT-
My ICC raki KJ1iHiYHI 03HaKH, SIK OiJIb y XKUBOTi, OJTIOBaH-
HsI, HasIBHICTb Jiapei, HepalliOHaJibHE BUTOJOBYBAaHHS Ta
noraHa Impu0OaBKa y Maci Tijla IMTUHU.

Ouinka JOCTiTHUKAMM OiaTHOCTUYHOI TOYHOCTI IIpa-
Bua nependadeHHs 1CC BusBuia, mo miarHoctuka 1CC
y JiTeil paHHBOTO BiKy 3a momomoroto The Diagnosis of
Urinary Tract infection in Young children (DUTY) € ko-
pucHoro i BukioyeHus ICC (LR 0,05; 95% 1 0-0,82)
y AiTeit BiKoM 10 5 pokiB. ¥ nmiBuaTok BikoM < 2 pOKiB i3
HE3pO3yMiJIO0 JIMXOMaHKOI0 OlliHKa 3a 1Kaiot Gorelick
Scale score Oyna KopucHor st BukmodeHHs 1CC, ko
oymu mipucytHi < 2 3 5 o3Hak (LR~ 0,11; 95% A1 0,01—
0,81). Ouinka UTlcalc (https://uticalc.pitt.edu) rnokasaia,
mo ¥mMoBipHicTh ICC 3Hu3mIach mo < 2 % y Bcix obpiza-
HUX XJIONMYMKIB, 32 BUHITKOM HEMOBJAT Heabpoamepu-
KaHCHKOTO TIOXO/DKEHHST 3 HE3pO3YMIJIOI JIMXOMaHKOIO.
[ miB4aToK Ta 0oOpizaHUX XJIOMUMKIB iiMoBipHicTh ICC
3HM3MIACH 10 < 2 %, K110 He 0YJ10 3KOIHOI 3 TAKUX O3HAK:
temneparypa > 39 °C, BiACYTHiCTb MPUYMHU JIMXOMAH-
KU, HeadpoamepukaHcbke noxomkeHHs (LR~ 0,05; 95%
A10-0,79).

3 orisay Ha JOCBil i peKoMeHallii BiTUM3HSIHUX Ha-
YKOBIIIB Ta BUKJIaJI€HI BUILIEC PE3YJIBTATU 3aKOPIOHHUX J0-
CJTIiIDKEHb MM aKIIEHTYEMO Ballly yBary Ha TaKHUX TO3UILIsSIX
JITOPUTMY J1iarHOCTUYHO-JIIKYBaJIbHUX 3aXOJIiB 111010 Ha-
JaHHS JOITOMOTH IiTSIM 10 5 POKiB 3 iH(QEKIIisSIMUA CEYOBU-
MTBHOI CHUCTEMU, 30KpeMa Ha eTarli HaJaHHsSI TIepBUHHOI
MEIUYHOI TOTTIOMOTH:

— iHex1ii ceyoBoOi cUCTeMH — Tpyma 3aXBOPIOBaHb
OpraHiB CEYOBUIIIbHOI CUCTeMHU Oe3 YTOYHEHHSI TOITiu-
HOTO PiBHSI ypaKeHHsI MiKpOOHO-3aMajabHOTO XapaKTepy,
3aiiMa€e MpoBigHE Miclle cepen iHdeKLiifHOI maTosorii B
JIUATSIYiM TOMyJISIIii;

— ICC BBaxaeTbcs rocTpolo 3a TPUBAIOCTI 1i mepediry
1o 3 Mmic.;

— 3arajpHi emigemiosioriudi ocobauBocti ICC: Kinb-
KiCTb MalliEHTIB XXiHOUOI CTaTi MepeBaXxa€e y BCiX BIKOBUX
rpynax giteir y 1,6—2,7 pasa; cepel AiTeil paHHBOIO BiKy
YacTOTa BUMIJICHHS YPOITAaTOTEHIB i3 Cedi BUIIA Cepe XII0IT-
yuKiB (10 44,9 %), B iHIIMX BIKOBUX IpyIax JIiTeil yacTilie
BUAUISETHCS Bill Mali€eHTiB XiHouoi cTati (20,0—-27,7 %);
JTOMiHYIOUMMU ypoTaTOTeHaMU € TPEeICTaBHUKUA POAMHU

Enterobacteriaceae — E.coli (46,8—81,5 %) 3aiexHoO Bif
cTarTi;

— TMIiJBUIIEHHS TeMIIepaTypu Tijla HE acOLlOETbCS 3
ICC, BusiBeHHST qkepesa iHGEKI K MPpUUUHU JIUXO-
MaHKU 3HUXKye iiMoBipHicTh ICC y aiTei;

— HasiBHa IiJ{BUIlIeHA HaIJTOOKOBA Ta MOTIEPEKOBa Uy T-
JIUBICTB MPU KJITIHIYHOMY 00CTEXXEHHi IUTUHU € KOPUCHOIO
03HaKo10 B anroputMi giarHoctuku [CC;

— HasBHICTb OU3YPUYHUX PO3JIALiB Ta 30iIbIICHHS
YacTOTU CEUYOBMITYCKaHb, 3MiHAa KOJIbOPY C€Yi IOMITHO
301IBIIYIOTh HIMOBIpHiCTb HassBHOCTI ICC;

— KajJaMyTHa ceya Ta ceya 3 HeMIPUEMHUM 3aIaxoM €
«4EPBOHMMU TIpanopusIMU» B aJrOpUTMi J1abopaToOpHOI
nmiarHocTuku ICC;

— HagBHICTh 0iOXiMiYHMX MapKepiB cedi Ja€ 3MOry
minrBepauTy giarHo3 ICC: mo3uTHBHA peakilist Ha HITpUTHA
(oxkpiMm Pseudomonas aeruginosa, Enterococcus) 3 4yTauBic-
TI0 45—60 % i ciermiunicTio 85—98 %;

— miarHoctuka ICC y miTeit paHHBOTO BIiKY 3a JIOITO-
moroio The Diagnosis of Urinary Tract infection in Young
children € xopucHoto mis BukmodeHHs ICC;

— ouiHka naiieHTa 3a Gorelick Scale score Ta o1liHka
3a gonomoroto UTlcalc (https://uticalc.pitt.edu) € kopuc-
HUM iHCTpyMeHTOM 111 BukioueHHs1 ICC y nmiteil BikoMm
IO 5 POKiB;

— Mertoau Bigyamizauii npu ICC  BKIIOYAOTh
000B’s13K0Be TIpoBeieHHs Y3]I HUPOK i CeuoBOro Mixypa,
MIKIifTHOI LIMCTOTpaMU MicCJIsl TIEpIIOTO emni3ony iH(peKIil
XJIOITYMKAM i IPyroro — JiByaTkam;

— nipu peumausi ICC y miteit 1o 5 pokiB 3 3-To emi3o-
Iy iH(eKIlii ToKa3aHo MPOBeAeHHS MIiKIIHHOI LIUCTOrpaMu
HAaBiTh 3a BiICYTHOCTI ITaTOJIOTIYHMX 3MiH 3a maHumu Y3/I,
CEUYOBOI CMCTEMH, Y XJIOITIMKIB 10 1 poKy — 3 2-T0 ermi3ony;

— MOpU3HAYECHHST aHTUOIOTUKOTEeparii JiTIM CJIi IIpo-
BOIUTU 3 YypaxyBaHHSIM JaHMX PErioHaJIbHOTO MOHITO-
PMHTY I110JI0 aHTUOIOTUKOPE3UCTEHTHOCTI OCHOBHUX Tpyn
ypOMNaTOreHiB; MpU3HAYEHHsI OOIPYHTOBAHOI aHTUOIOTH-
koteparii nitsim i3 ICC mif yac nmepiioi KoOHCybTallii Bipo-
TiIHO MOKpAIIly€ KJIIHIYHUI CTaH MOPIiBHSHO 3 MalliEHTaMU
3 [CC, sKuM He TpU3HAYMJINA HAJIEKHUX aHTUOIOTUKIB 200
SIKi B3arajii iXx He OTPUMYBAJIN;

— IpU HEyCKJaJHEeHil iH(eKIii ce4oBOi cucTeMu y
MiTeil MOLJIbHO YHWKATM 3aCTOCYBaHHSI aHTHMOIOTHKIB
IIUPOKOTO CIEeKTpa il Ta BUKOPUCTOBYBATU ajibTepHA-
TUBHI ITiIXOAM — MpU3HAYaTH aHTHUOAKTepiaJabHi IIpemna-
paTu pOCIMHHOTIO ITOXOMXKEHHS a00 YpOJIOTiYHi BAaKIIMHU;

— OCHOBHi LIIIXUA 3HIKEHHSI aHTHUOIOTUKOpPE3UC-
TEHTHOCTI MaTOreHHOI Ta YMOBHO-IIATOT€HHOI (opu y
Mali€HTiB He(POJIOTiYHOTO MPOGiai0: MOHITOPUHI aHTU-
0iOTMKOPE3MCTEHTHOCTI i3 3aCTOCYBAaHHSM €JIEKTPOHHUX
CHUCTEM — HEBiJ’€MHA CKJaJ0Ba cUcTeMHU iHdeKIiiiHoro
KOHTPOJIIO; iMIUIEMEHTAllisl B MiKpOOioJIOTriYHMX Jlabopa-
TOPisIX BITYM3HSHMX 3aKJIa/liB OXOPOHU 3/I0POB’Sl HacTa-
HOBU €BpOMNeichKoi KOMicii 3 MUTaHb BU3HAUEHHSI YYT-
JINBOCTI 10 aHTUOIOTUKIB; 3aMPOBAKEHHST PELIENITYPHOTO
MIPOJAKy aHTUOIOTUKIB.

Konduikr iHnTepeciB. ABropu 3asBISIIOTH IIPO BiACYT-
HiCTh KOH(MJIIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.
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V.V. Bezruk’, D.D. lvanov?
'Bukovinian State Medical University, Chernivtsi, Ukraine
2Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Improving medical standards of care to children of an early and preschool age
with urinary tract infections at the primary care stage

Abstract. Timely diagnosis, prognostic value of clinical signs
and further treatment of patients of an early age with urinary
tract infections (UTI) during outpatient stage are important
constituents of an integrated management of patients in child-
hood. The article deals with new approaches concerning clinical
algorithm in diagnosis of urinary tract infections in children. The
algorithm of diagnostic and therapeutic measures for providing
care to children under 5 years of age with urinary tract infections,
in particular at the stage of primary care, includes: diagnosis of
urinary tract infection in young children using The Diagnosis of
Urinary Tract infection in Young children, patient’s examination

bespyk B.B.", ViBaHoB A.A.?

by Gorelick Scale and UTlIcalc, imaging methods with mandato-
ry ultrasound of the kidneys and bladder, micturating cystogram
after the first episode of infection in boys and the second — in
girls, the prescription of antibiotic therapy based on data from
regional monitoring of antibiotic resistance of the main groups of
uropathogens, monitoring antibiotic resistance using electronic
means and the implementation in microbiological laboratories
of the guidelines of the European Committee on Antimicrobial
Susceptibility Testing, as well as introduction of the prescription
sale of antibiotics.

Keywords: urinary tract infection; children

"BYKOBMHCKIM rOCY.AQPRCTBEHHBIVI MEANLIMHCKA YHUBEPCUTET, I. YepHOBLbI, YKPQMHO
’HALMOHQABHBI YHUBEPCUTET 3APABOOXPAHEHMS YKDAUWHBI iveHu .. LLIynnka, r. Kues, YkpauHa

CoOBEpLUEHCTBOBAOHNE MEAULMHCKUX CTOHACPTOB MOMOLLM AETSIM POHHETO U AOLLKOABHOIO BO3PACTA
C UHPEKLUMSIMN MOYEBLIAEAUTEABHON CUCTEMbI HO 3TAMNE OKA3AHUS NePBUYHON MEAULIMHCKOM MOMOLLU

Pe3iome. CroespemenHas 1MarHoCTHKa, IPOrHOCTUYECKAS LIEH-
HOCTb KJIIMHUYECKUX NMPU3HAKOB U JaJbHEMIIIast TAKTUKA BEICHUSI
MalKXEeHTOB PaHHETr0 BO3pacTa ¢ MHGEKIUSIMU MOUETIOIOBOM CU-
CTeMbl Ha aMOyJIaTOPHOM 3Tarie SIBJSIIOTCS BaXKHBIMU COCTABJISIIO-
LIMMU UHTETPUPOBAHHOTO BEIEHUSI MalIMEHTA IETCKOr0 BO3pacTa.
B crarbe ocBeleHbI HOBBIE MTOIXObI K KIMHUYECKOMY aITOPUTMY
JMUATHOCTUKY MH(MEKIIMM MOUEBBIICIUTEIBHON CUCTEMBI Y IETEH.
AJITOPUTM JTMArHOCTUYECKUX U JIeYeOHBIX MEPOIPUSITUIA TIO OKa-
3aHUIO TTOMOLIM JETSIM 0 5 JIeT ¢ MH(PEKUUIMU MOYETON0BOM
CHCTEMBI, B YaCTHOCTH Ha dTarie OKa3aHus IepBUYHON METUIINH -
CKOIi ITOMOIIY, BKJTIOUAET: TUarHOCTUKY MH(MEKIIMA MOYSBOM CHU-
CTeMbl y AeTeil paHHero Bospacrta ¢ nmomoibsio The Diagnosis of
Urinary Tract infection in Young children, olieHKy mamueHTa mpu

nomon Gorelick Scale score u UTlcalc, meTonbl BU3yaau3auu
¢ 00s13aTesbHBIM TIpoBeaeHreM Y3U nmoyek U MOY€BOro Mmy3bIpsi,
[IPOBEICHNE MUKIIMOHHOM LIUCTOIPAMMEI ITOCJIE TIEPBOrO IIU30-
na MHGEKIMU MajlbuMKaM M BTOPOrO — [IeBOYKAM, Ha3HAYeHUE
AHTUOMOTUKOTEPAIIUU C YYETOM TaHHBIX PETUOHATIBHOTO MOHHUTO-
pUHIa aHTUOMOTUKOPE3UCTEHTHOCTH OCHOBHBIX IPYIII ypPOITIaTO-
T€HOB, MOHUTOPUHT aHTUOMOTUKOPE3UCTEHTHOCTH C UCIIOJIb30Ba-
HMEM 3JIEKTPOHHbIX 0a3 JaHHBIX 1 UMIUIEMEHTALIMIO B MUKPOOUO-
JIOTM4YecKKe JJabopatopuu pyKOBoACTBa EBporielickoit KoMuccuu
10 BOITPOCAM OIPeeIeHHs] YyBCTBUTEILHOCTH K aHTUOMOTHKAM,
a TaKKe BBEIECHME PELIENITYPHOM IMPOIAXKH aHTUOMOTUKOB.
KiroueBbie C10Ba: nHbeKLU MOUEBBIIETUTENLHOI CUCTEMbI;
TeTH
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PiBeHb
pekomeHpauii

MpuyeTHiCcTbL

MauieHT

KniHiymner

MonitTnka

PiseHb 1. Mu peko-
MeHAyeEMO

BinbLicTe nogen y saLuin
cuTyaLuii xoTinu 6 oépatu
3a3Ha4vyeHun Wnsx, i nuwe
Marna YyactmHa — Hi

BinbLWwicTb NauieHTIB NOBUHHI
oTpMMaTK 3a3Ha4eHy peKOMEH-
nauito

PekomeHpauis Mmoxe 6yTun
po3rnsiHyTa K Npono3uuis fo
nepeniky HeobxigHnx/3ano-
Gi>XHUX 3axoniB

PiseHb 2. Mu npo-
MOHYEMO

BinbLicTs nrogen y BaLuin
cuTyadii xoTinn 6 obpaTn 3a-
3Ha4YeHUn Wnsax, ane 6arato
XTO — Hi

PisHuni BUGip ons pisHMx nauieH-
TiB. KOXeH nauieHT notpebye no-
nomMoru y Bubopi ctparerii 3rigHo
3 LiHHOCTAIMM Ta yrnofo6aHHAMM

PekomeHpadis, MMOBIpHO,
notpebye 06roBOPEHHS i BU-
3HaYeHHS 0O BUKOPUCTaHHS

Grade

Implications

Patients

Clinicians

Policy

Level 1. Strong
(We recommend)

Most people in your situation
would want the recommended
course of action, and only a
small proportion would not

Most patients should receive the
recommended course of action

The recommendation can
be evaluated as a candidate
for developing a policy or a
performance measure

Level 2. Weak (We
suggest)

The majority of people in
your situation would want
the recommended course of
action, but many would not

Different choices will be appropriate
for different patients. Each patient
needs help to arrive at a manage-
ment decision consistent with her or
his values and preferences

The recommendation is likely
to require substantial debate
and involvement of stake-
holders before policy can be
determined

peKz::::;auﬁ' no:allgz:;cﬁ Shasionid
A Bucokui Mwu BneBHeHi, L0 iCTUHHUI edheKT pekoMeHaaLii 65IM3bKUIA 0O O4iKYBaHOMo
B MoMipHMiA |CTVIHHVII?I ecbe_KT PeKOMeHJD,aLli'I', iMOBIPHO, 6IM3bKNIA 0 O4iKyBaHOro, ane €
MOXJIMBICTb BiIMIHHOCTEN
C Hu3bkni ICTUHHWIA edhbeKT pekoMeHaaLii MOXe MaTu CYTTEBI BIAMIHHOCTI Bif, O4iKyBaHOro
D Ly>xe H13bKni OuikyBaHWIi edpekT Qy>Xe HENEBHWUI | YacTo BigMiIHHWUIA Bif, iCTUHHOIO
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Grade of g‘l,';::x ce Meaning
A High We are confident that the true effect is close to the estimate of the effect
B Moderate The t_ru_(_a effect _is_ likely to be_ close to the estimate of the effect, but there is a
possibility that it is substantially different
C Low The true effect may be substantially different from the estimate of the effect
D Very low 'Gl;ﬂgcfstimate of the effect is very uncertain, and often it will be far from the true

F'AaBa 1. 3araAbHi NPUHLMNU AIKYBAHHS
rAOMEpPYASIPHOI XBOpOOU
1.1. bioncisi HUPOK

[Npaktnynuit nyHKT 1.1.1. Bioricis HUPKY € 30JI0TUM CTaH-
JAapTOM ISl MiarHOCTUYHOI OLIIHKM TJIOMEPYJISIDHUX 3aXBO-
proBaHb. PazoM i3 TUM 3a nesKnX oOCTaBUH JIIKyBaHHSI MOXe
BinmOyBaTucst 0e3 MiATBEPIKEHHSI AiarHO3y OiOorNCiel0 HUPKU
(puc. 2).

IIpaktnuawmit myHkr 1.1.2. OuiHKa HHPKOBOI TKaHU-
HU TIOBMHHA BIiAIIOBiIATM CTaHOapTaM aaeKBaTHOCTI Oioricii
(puc. 3).

IIpaktrunuii myHkT 1.1.3. IloBTOpHY GioNCit0 HUPKM CIIif
MPOBOAUTH, SIKIIO HaOyTa iHpopMmallis MOTEeHLiiHO 3MiHUTh
TepaneBTUYHMI IIJIaH a00 CIPUSITUME OLLHII TPOTHO3Y.

1.2. OuiHKQa PyHKLiT HUPOK

[TynkT 1.2.1. JocnimxkyiiTe 1000BYy MOPILiO cedi 1151 BU3HA-
YEHHs 3arajibHOI eKCKpellii OiJika B MalliEHTIB i3 KITyOOUKOBOIO
XBOPO00I0, IS SIKUX HeoOXiaHa iHiIiallis ab0 MOCUIeHHS iMy-
Hocytpecii abo y IKUX 3MiHUBCS KJIiIHIYHUI CTaH.

Chapter 1. General principles for the
management of glomerular disease
1.1. Kidney biopsy

Practice Point 1.1.1. The kidney biopsy is the gold stan-
dard for the diagnostic evaluation of glomerular diseases.

However, under some circumstances, treatment
may proceed without a kidney biopsy confirmation of
diagnosis (Figure 2).

Practice Point 1.1.2. The evaluation of kidney tissue
should meet standards of biopsy adequacy (Figure 3).

Practice Point 1.1.3. Repeat kidney biopsy should be
performed if the information will potentially alter the thera-
peutic plan or contribute to the estimation of prognosis.

1.2. Assessment of kidney function

Practice Point 1.2.1. Obtain 24-hour urine collec-
tion to determine total protein excretion in patients
with glomerular disease for whom initiation or intensifi-
cation of immunosuppression is necessary, or who have
a change in clinical status.

>

6ioncii

KnacwuyHe nikysaHHsa ans
nauieHTiB 6€3 HUPKOBOI >

Litn:

— CTepoig-4yTnnBuin  HePPOTUYHUIA CUH-
Opom < 12 pokis

— lMocTcTpentokokoBuin M

[MopsAAOK NPUIAHATTS PiLLIEHHS
3 6ioncii HAPKKX y NauieHTiB
3 npoTeiHypieto Ta/abo

HUX 3aXBOpPHOBaHb

Y

Bioncis HUPKKM — 30N0TUIM cTaHZapT ANs iarHOCTUYHOI OLLIHKM rmoMepynsap-

Bioncis noBuHHa 6yTn NpoBefeHa, AKLWO ii pe3ynsTaTty O4ikyBaHO 3MiHATb
TaKTWKY NiKyBaHHs Ta/abo € notpeda B JOAATKOBUX MPOrHOCTUYHUX AaHMX

rNMOMEpPYNAPHOIO reMaTypieto

5| MembpaHu

— XBopoba dDabpi

MUMU MyTauissMm

Mpuknagn KniHiYHMX CTaHIiB, AN AKMX NiKyBaHHA MOXe npu3HadYaTtucb 6e3
LiarHOCTMYHOro NiATBEPOXKEHHSA BIONCIE HUPKK:

— PLA2Rab+-mem6paHo3Huii 'H (ocobnuneo 3 HopmasbHoo pLLUK®)

— MPO+ a6o PR3+-ANCA-Backynit

— AHTUrNomMepynapHa xsopoba 3 (HOPMyBaHHAM aHTUTIN OO0 6a3anbHoi

— XBopo6a AnbnopTa
— CimeliHnin hoKanbHO-CErMeHTapHUIN MOMEepPYNOCKIepo3 y ciM’ax i3 Bigo-
— lNpoTunokasaHHA fo 6ioncii, OUiHEHI aHaMHECTMYHO Ta 3a faHuMu disu-

KarnbHOro i nabopaTopHOro 06CTEXEeHb
— Cu1CTEeMHUIA YepPBOHMI BOBYaK

PucyHok 2. MipkyBaHHs1 oo 6ioncii HUpKY B naLieHTIB i3 npoTeiHypieto Ta/abo rromepynsipHoOIo remarypiero.
ANCA — aHTUHeUTpohinbHIi yntonnasmaTnydHi aHtutina; plLIK® — po3paxyHkoBa LUBUAKICTb KJTy604YKOBOI
inbtTpadii; TH — rmomepynoHegpput; MPO — mienonepokcugasa; PLA2Rab+ — aHTutina go M-tuny
peuenTopa go ¢poceponinasn A2 nosmtusHi; PR3 — nporteinasa 3
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Decision tree for the
consideration of a kidney

; : Children:
Patients classically . . .
treated without kidney > <—128ytrirgllg-sen3|tlve nephrotic syndrom
biopsy diagnosis — Poststreptococcal GN

biopsy in patients with
proteinuria and/or glomerular
hematuria

Y

The kidney biopsy is the gold standard for diagnostic evaluation of glomeru-
lar diseases

Biopsy should be performed if the biopsy result is expected to modify treat-
ment and/or if additional prognostic information is needed

Example of clinical conditions for which treatment may be considered without
diagnostic confirmation by kidney biopsy:

— PLA2Rab+ membranous (especially with normal eGRF)

— MPO+ or PR3+ ANCA vasculitis

— Anti-glomerular basement membrane disease

— Alport disease

— Fabry disease

— Familial focal and segmental glomerulosclerosis in families with well-
characterized mutations

— Biopsy contraindicated as judged by a synthesis of history, physical exam,
and laboratory testing

— Systemic lupus erythematosus

Figure 2. Considerations for a kidney biopsy in patients with proteinuria and/or glomerular hematuria.
ANCA — antineutrophil cytoplasmic antibody; eGFR — estimated glomerular filtration rate;
GN — glomerulonephritis; MPO — myeloperoxidase; PLA2Rab+ — M-type phospholipase A2 receptor antibody

positive; PR3 — proteinase 3

| AOeKBaTHICTb HUPKOBOI Gioncii |

v

v

v

Y

| MeTtop aHanisy | Poawmip
Y
.V Y Y \
Ceitnosa IMyHoricTONOriA EnekrponHa 3asBuyalt NoTpi6Hi 8—10 Kry-
MIKpockonia MIKpockonia 604KiB OJ19 OiarHOCTUKM abo
BUKJTIOYEHHS cneumaivHoi ricto-
Y Y A NaToNOriYHOT KAPTUHM 3 MEBHOIO
Bu3Ha4eHHs IgG, IgA, IgM, BuaHaunTtu nokanisauito, BMEBHEHICTIO
mMopdosnoriy- C3, C4, C1q, - CTYnNiHb Ta XapakTepuc-
HOi KapTWHU i3 6pviH, nerki naH- TUKM IMYHHUX YU MOHO-
cneumgivyHUMU ytoru (lambda, KNOHanNbHMX 0Een03uTIB; A
3abapsrex- kappa) 3rnagkeHHst Manux BuknioueHHst
HAMK (H&E, BiLpPOCTKIB MOAOLMTIB Ta
PAS, Jones, noLuKoapkeHHst FTBM
Trichrome)

Y

!

y

BctaHoBuTtu pi-
BEHb aKTUBHOCTI
Ta XpoHizauii

BuaBuTtn TapreTHi aHTU-
Tina: PLA2R, THDS7A,
DNAJB9 a60 Hakonu-
YeHi NnpoTeiHn (ibpo-
HEKTWH, NiNonpoTeiHu,
konareH lll, konareH 1V)
a6o cneyniyHi TMNK
aminoigy

Mpn ondysHmnx
Ta rnodanbHmX
poanagax HaBiTb
YaCTUHW KIy60ou-
Ka Moxe 6yTu
JocTaTHbO Ans
OLiHKM

Moxe 6yTn NoTpi6HO GinbLue
TKaHWHU 118 TOYHOI OLiHKM ¢hO-
KanbHUX Ta CErMeHTapHMX 3MiH

PucyHok 3. Ouinka TkaHnHu Hupku. FlBM — rnomepynspHa 6a3anbHa mem6paHa; DNAJB9 — DnadJ-romournor
cybpoaurun B yneH 9; TH — rmomepynoHegpput; IgA — imyHorno6yniv A; IgG — imyHorno6ynin G; IgM —
imyHorno6yniH M; LECT2 — nevikoynt-gepunBoBaHuii xemotakcuH-2; PLA2R — M-Tun peyenrtopa 4o
¢poceponinasmn A2; THDS7A — nomeH tpombocrioHanHy | Tuny, Lo mictute 7A
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| Kidney biopsy adequacy |

v

v

| Method of analysis | | Size |
¥
¥ 7 Y \
_Light Immunogistology Electron Usually at least 8—10 glome-
microscopy microscopy ruli are needed to diagnose or

Y

Y

exclude a specific histopatho-
logic pattern with reasonable

A

Initial diagnostic
evaluation based
on morpho-
logical pattern of
appearance ob-

Detect immuno- Define location, extent, confidence
reactants: IgG, and characteristics of
IgA, IgM, C83, C4, immune or monoclonal
C1q, fibrin, A + deposits; extent of foot A
light chains process effacement, and Exceptions

served with peri-
odic acid Schiff,
hematoxyllin and
eosin, trichrome,
Jones’ silver
stains

Y

structural GBM altera-

tions

Y

A A

Assess lesion
activity and
chronicity

Detect target antigens,
such as: PLA2R, THDS7A,
DNAJB9, or deposited pro-
teins (fibronectin, lipopro-
teins, collagen lll, collagen
IV (a3 and o5 chains)), or

specific amyloid species

In diffuse and More tissue may be needed to
global disorders, accurately diagnose focal and
even a portion of segmental lesions

a single glome-
rulus may be
adequate (e.g.,
membranous GN)

(LECT2, fibrinogen, AA)

Figure 3. Evaluation of kidney tissue. AA — amyloid A; GBM — glomerular basement membrane;
DNAJB9 — DnadJ homolog subfamily B member 9; GN — glomerulonephritis; IgA — immunoglobulin A; 1gG —
immunoglobulin G; IgM — immunoglobulin M; LECT2 — leukocyte cell-derived chemotaxin-2; PLA2R — M-type
phospholipase A2 receptor; THDS7A — thrombospondin type-lI domain-containing 7A

IMpaktuunuii myHkT 1.2.2. JIng nemiaTpuyHOI MpPaKTUKK
24-ronHHME 30ip ceui He € iZeaJbHUM, OCKIIBKM BiH MOXe
OyTH HETOUHMM i 30MpaTH iforo ckiaaaHo. HaTomicTh olliHIONTE
cniBBigHoIIEeHHs Oiok/KpeatuHiH (CBK) paHkoBoi ceui.

IMpaktnunmii myHkt 1.2.3. Bumaakosi mopuii cedi mis
ouinku CBK He € ineaqbHUMM, OCKIJIBKM TIPOTSITOM JHSI iCHY-
I0Th 3MiHM SIK y BUIIJICHHI OiJiKa, Tak i KpeaTuHiHY.

IIpaktnunwmii mysKT 1.2.4. [lepii paHKOBI 3pa3Ku cedi MO-
KyTb OyTM HIDKYMMHM 3a TOOOBY €KCKpellilo OijKa y BUMagKax
OPTOCTAaTUYHOI MIPOTEIHYPil.

IIpaktrunuii myHkT 1.2.5. SIKII0 11 MOXJIMBO, PO3YMHUM
KOMITPOMicOM € 30ip «IepeadauyBaHOro» 24-ronMHHOIO 3pas-
Ka ceyui Ta BuMiptoBanHst CBK B aj1ikBOTi (aJlikBOTa — KiJIbKiCTb
TOMOTEHHOTO MaTepially, B3siTa TaK, 110 ii MOXHa BBaXaTu 3a
XapaKTepHY [JIsI BCbOTO 3pa3ka, TOOTO Ma€e HEMOXUTHO Majy
MOXUOKY 1poou. — [lpum. nepeka.).

IMpaktuaauii myHKT 1.2.6. Hemae HeoOXiZHOCTI 0THOYACHO
Ta PeryJIsipHO BU3HAYATH KiJIbKICHY €KCKpEIlil0 HATPilo ITij] yac
KOXKHOTO 300Dy Cedi, SIKIII0 HeMa€ MiACTaB ITi03pIoBaTH Hea0-
TPUMaHHST peKOMEHAIlil 100 TIETMYHOTO OOMEXXeHHST Ha-
Tpito (puc. 5, . 1.4.2.11.5.9).

IIpaktnunumii nyHkT 1.2.7. [IpoBoabre OLIIHKY MPOTEiHYPii
KiJIBKiCHO TIpM TJIOMEpYJISIpHiii XBOpOOi, OCKUJIBKM BOHA Ma€

Practice Point 1.2.2. For pediatrics, 24-hour urine
collection is not ideal as it may not be accurate and is
cumbersome to collect. Instead, monitor first morning
protein/creatinine ratio (PCR).

Practice Point 1.2.3. Random spot urine collections
for PCR are not ideal as there is variation over time in
both protein and creatinine excretion.

Practice Point 1.2.4. First morning urine collections
may underestimate 24-hour protein excretion in ortho-
static proteinuria.

Practice Point 1.2.5. When feasible, a reasonable
compromise is to collect an intended 24-hour urine
sample and measure PCR in an aliquot of the collec-
tion.

Practice Point 1.2.6. There is no need to simulta-
neously and routinely quantify sodium excretion on
each timed urinary collection, unless there is reason
to suspect a failure to adhere to suggestions regarding
dietary sodium restriction (Figure 5 and PP 1.4.2,
1.5.9).

Practice Point 1.2.7. Quantify proteinuria in glo-
merular disease, as it has disease-specific relevance for
prognosis and treatment decision-making. Qualitative
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Mpsime BumiptoBaHHA thyHKLiT

Henpsme BuMiptoBaHHS (yHKLIii HUPKK:

- KnipeHc iHyniny (3onotun
cTaHaapT)

- PapioizoTonHui KnipeHc nnas-
Mu ('#lothalamate, **"Tc-DTPA,
51Cr-EDTA)"

- HepagijoizoTonHuin KnipeHc
nnaamu (lohexol)?

HUPKU PiBHSAHHSA LT
— KnipeHc KpeaTuHiHy pLUK® — Hewmae BanigHoi cneundiyvHoi
- KpeaTuHiH cevi/24 rop, OLiHKN HUPKOBOI (PYHKLi Ans rno-
— O6uncnenns LIKD* Ropocni MepyNApHUX 3aXBOptoBaHb Ta/abo

— Cockcroft-Gault® (140 — Bik)(Bara, Kr) x
0,85, SIKLLIO XiHKa/CMPOBaTKOBMIA KpeaTUHIH
(mr/gn) x 72
— Mopguapikauisi fieT Npu 3axBOptOBaHHiI
HMpok* (piBHAHHA MDRD; He gilicHe gns
pLUK® > 60 mn/xs/1,73 m?)
- CKD-EPI kpeaTuHiHoBe piBHSAHHS (Ha-
JaeTbcs nepesara) — gincHe ansa pLUK®
> 60 mn/xe/1,73 m?)
- CKD-EPI unctatnHoBe piBHAHHS® (Ha-
JaeTbcs nepesara) — gincHe ansa pLUK®
> 60 mn/xe/1,73 m?)
- PiBHSIHHS1 NOBHOrO BIKOBOrO CriekTpa
(FAS)” (HapaeTbcs Nnepeara) — AiicHe
ans plUK® > 60 mn/xs/1,73 m?)

Aitn
— PiBHsAHHS LLBapua Ta noro moamdikadii®
— DopMynu NOBHOrO BIKOBOIO CNeKTpa
(FAS)”

He(pOTUYHOIrO CUHOPOMY

— ETHiYHa npuHanexHicTb 4acTo
Mae HeneBHUIM BNVB

— V chopmynax, Lo FPyHTYOTLCA
Ha KpeaTuHiHi, rinoans6yMmiHemis
MOXe NpU3BOANTU OO NEePEOLIiHKN
icTHHOT LLUK® 4epes niguLleHy
CeKpeLito KpeaTrHiHy KaHanbLs-
Mue

— [TIIOKOKOPTUKOTAN MOXYTb Mif-
BVLLYyBaTW PiBEHb CMPOBATKOBOIO
umctatuHy C, Lo CNpUYMHIOE Mo-
TEHLiNHY HeOoOoUiHKY pLLK®®

— Husbka M’si3oBa Maca gae
nepeouidky pLLUK® npu Brkopuc-
TaHHi opMyI, WO FPYHTYIOTLCA
Ha KpeaTuHiHi'"°

— 'YH 3annyTye BCi OLiHKM, L0
€ OincHuMn nuwe y ctabinbHoMy
CTaHi

PucyHok 5. OuiHKa ¢byHKUiT HUPKU npy rnomepysisipHoOMYy 3aXBOproBaHHI. * — ms/xs/1,73 m?. KoegpilieHT kopekuii
Y piBHSIHHSAX 064ucneHHs LLIK® HeoaHo3Ha4YHuA, i AUCKYCIl 3 yiei Temun npogosxytoTecs [20]. Byab nacka,
3BepHiTbcs Ao kepiBunyts KDIGO CKD guideline ans noganbiioi iHghopmauii [18]. ' — Perrone et al. [13], 2 —
Gaspari et al. [12], * — Cockcroft and Gault. [11], * — Stevens et al. [16],° — Stevens et al. [17], * — Schwartz
et al. [15], 7 — Pottel et al. [14], 8 — Branten et al. [19], ° — Zhai et al. [21], ' — Levey et al. [22]. 'YH — rocTpe
ypaxeHHsi Hupok; CKD-EPI — Chronic Kidney Disease Epidemiology Collaboration; 51Cr-EDTA — chromium-51
labeled ethylenediamine tetraacetic acid; pLUK® — po3paxyHkoBa LUBUAKICTb KJ1y604KOBOI thinbTpauir,
mn/xe/1,73 m?; 9" Te-DTPA — technetium-diethylenetriamine pentaacetic acid

Direct measures of kidney

Indirect measures of kidney function:

Limitations

- Inulin clearance (gold stan-
dards)

- Radioisotopic plasma
clearance1: '?®lothalamate;
9%meTc-DTPA; 5'Cr-EDTA

- Non-radioisotopic plasma
clearance: lohexol?

function estimating equations
— Creatinine clearance eGFR
- 24 h urine creatinine
— Measured GFR* Adults

— Cockroft-Gault® (140 — age)(wt (kg)) x
0.85, if female/serum creatinine (mg/dl) x 72
— Modification of diet in renal disease
(MDRD) equations* (not valid for
eGFR > 60 mI/min/1.73 m?)
- CKD-EPI creatinine equation (preferred):
valid with eGFR > 60 ml/min/1.73 m?
- CKD-EPI-cystatin C equations® (valid for
eGFR > 60 ml/min/1.73 m?)
- Full Age Spectrum (FAS) equation’: valid
even in eGFR > 60 ml/min/1.73 m?2

Children
— Schwarts equation and its modifications®
— Full-age spectrum (FAS) formulae’

— No estimate of kidney function
has been specifically validated
for glomerular diseases and/or
nephrotic syndrome

— Ethnicity is often a confounding
influence

— In creatinine-based formulas,
hypoalbuminemia may lead to
overestimation of true GFR due
to increased tubular creatinine
secretion®

— Glucocorticoids may increase
serum cystatin C, potentially un-
derestimating eGFR®

— Low muscle mass overesti-
mates eGFR using creatinine-
based formulae™

— AKI confounds all estimates,
which are valid only in steady-
state

Figure 5. Assessment of kidney function in glomerular disease. * — In ml/min per 1.73 m?. The correction
coefficient for race in GFR estimating equations is controversial, and discussions about this topic are ongoing
[20]. Please refer to the KDIGO CKD guideline for more information [18]. ' — Perrone et al. [13]; 2 — Gaspari
et al. [12]; 3 — Cockcroft and Gault. [11]; * — Stevens et al. [16]; * — Stevens et al. [17]; ¢ — Schwariz et al.
[15]; 7 — Pottel et al. [14]; 8 — Branten et al. [19]; ° — Zhai et al. [21]; ' — Levey et al. [22]. AKI — acute kidney
injury; CKD-EPI — Chronic Kidney Disease Epidemiology Collaboration; 51Cr-EDTA — chromium-51 labeled
ethylenediamine tetraacetic acid; eGFR — estimated glomerular filtration rate in mi/min per 1.73 m?;
9mTc-DTPA — technetium-diethylenetriamine pentaacetic acid
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cneuuiyHe 3HAYEHHS [UIS1 MPOTHO3Y Ta MPUUHSTTS pillleHb
1I0/10 JIIKyBaHHS. B oKpeMux BUIaaKax Moxe OyTU KOPHUCHOIO
SIKICHA OLlIHKA MPOTETHYPil.

[Mpaktnynuit myHKT 1.2.8. YV miTeit ouiHIONTE MPOTEIHY-
pifo KUIBKICHO, ajie IIiTi JIIKyBaHHSI HE TMOBUHHI BiIpi3HSTH-
cs 3ajiexHo Bin etioforii 3axBoptoBaHHs. CBK < 200 mr/r
(<20 Mr/MMoIB) a60 < 8 MI/M?/TOIMHY B LILIOTO0OBII ceui Mae
CTaTy METOIO ISl OyIb-SIKOT TUTUHU 3 TJIOMEPYJISIPHOIO XBOPO-
0010. [1puIAHATTS BUXiZTHOTO PiBHS BUIIE 32 BKa3aHUI ITOBUH-
HO pO3IJISIIATHCS JIUIIE 32 HASBHOCTI JaHUX OioTICii HUPOK, 110
CBiIUMTH PO pyOIIOBAHHS HUPOK.

TMpaktuunuit nyHkT 1.2.9. CKD-EPI nns pIIIK® BBaxa-
€TbCS KPALUM y TOPOCIUX MALIEHTIB 3 IIOMEPYJISIPHOIO XBO-
poboro, a monudikoBaHe piBHsAHHs LlBapia —y miteit. PiB-
HsiHHS (FAS) MOXe BUKOPUCTOBYBATUCS SIK JIJIsI TOPOCIUX, TAK
i 1S TE.

1.3. OuiHka remarypii

IIpaktnunwmii myskr 1.3.1. PyruHHa omiHKa ocamy cedi Ha
MOpP(}OJIOTiI0 EPUTPOIIUTIB Ta HASBHICTb €PUTPOLIUTIB Ta/ab0
aKaHTOITUTIB MTOKa3aHa MpH BCiX opMax 3aXBOPIOBAHHS KITy-
OOUKiB.

IIpaktrunuii myHKT 1.3.2. MoHiTOpUHT reMarypii (po3mip
Ta TIEPCUCTEHIIisI) MOXe MaTW MPOTHOCTUYHE 3HAYEHHST TTPU

assessment of proteinuria may be useful in selected in-
stances.

Practice Point 1.2.8. In children, quantify pro-
teinuria, but goals of treatment should not be diffe-
rent between disease etiologies. A PCR of < 200 mg/g
(<20 mg/mmol) or < 8 mg/m?/hour in a 24-hour urine
should be the goal for any child with glomerular disease.
Acceptance of a baseline higher than this should come
only with kidney biopsy evidence of kidney scarring.

Practice Point 1.2.9. The Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) estimated
glomerular filtration rate (¢GFR) creatinine equation is
preferred in adult patients with glomerular disease, and
the modified Schwartz equation is preferred in children.
The Full Age Spectrum (FAS) equation may be used in
both adults and children.

1.3. Evaluation of hematuria

Practice Point 1.3.1. Routine evaluation of urine
sediment for erythrocyte morphology and the presence
of red cell casts and/or acanthocytes is indicated in all
forms of glomerular disease.

Practice Point 1.3.2. Monitoring of hematuria
(magnitude and persistence) may have prognostic value

MpakTu4YHUM NyHKT 1.4.1.
BukopucTaHHSl NeTNbOBUX
AiypeTuKis K Tepanii nepLuoi niHii
HabpsKiB Npu HethpoTUHHOMY
CUHBPOMI

— HapaeTbca nepesara [o3yBaHHIO ABiYi HA AeHb MOPIBHAHO 3 OAHOPA30BUM,;
LOAEHHE [O3YBaHHA MOXE BYTW NPUNAHATHUM A 3HWXEHOi LLUK®

— MMigBuLLiTh [O3Y NETNLOBUX OiyPETUKIB, 06 BUKINKATU KNIHIYHO 3HAYYyLLNIA
Jiypes abo 00 OOCArHEHHS MakcuMaribHO ePeKTUBHOT 003U

— 3MiHITb giypeTuk Ha NeTnboBMIA NPONOHIroBaHoI fii (byTeHamia, Topcemia/
Topacemif), AKLLO0 MaeTe CyMHIBM LoJ0 edheKTUBHOCTI NIKYBHHS hypoceMifom
abo nepopanbHOi 6i040CTYNHOCTI Npenapary

MpakKTU4YHUK NYHKT 1.4.2.
O6MeXUTH XapyoBe BXXUBAHHSA coni

O6MexXunTK Xxap4oBe BXUBaHHA cori fo < 2,0 r/geHb (< 90 MMonb/aeHb)

MpakTMyHUi NyHKT 1.4.3.
BukopucTOBYyMATE NET/ILOBI
AiypeTuKu 3 giypetukamm 3 iHLLUM
MexaHi3MOM fii AK CMHepreTu4He
NiKyBaHHSA CTINKNX HabpsKiB npu
HedppOTUHHOMY CUHAPOMI

— Bci TiaangononibHi giypeTnkn y BUCOKMX [03ax BUCOKOEdEKTMBHI. Hemae
TOro, AKOMYy HagaeTbCs nepesara

— Tia3ugHi oypeTukn, Npu3HadeHi 3 nepopanbHUM abo B/B NeTNbOBUM diype-
TMKOM, MaTUMyTb BNJIMB Ha AncTasibHy peab3op6uito HaTpito Ta nokpallartb
BiANOBigb

— AMinopuva Moxe 3a6e3neynTi NoKpaLLEeHHs Npy Habpsikax/rinepTeHaii i
NPOTUCTOATM rinokaniemii Big NeTNboBMX abo TiadnaHWX AiypeTuKiB

— AueTanosamig Moxe 6yT! KOPUCHWUM Mpu MeTaboniyHoOMy ankanosi Big Ai-
ypesy

— CnipoHOnakToH MOXe 3a6e3ne4mT NoKpaLleHHs Npy HabpsaKkax/rinepTeHsii
i NPOTUCTOATYM rinoKaniemii Bif NETNLOBMX abo Tia3MAHWX OiypeTUKiB

MpakTuyHu NyHKT 1.4.4.
Cnocrepirante 3a
HecnpuATNUBUMU echeKTamm
AiypeTukis

— linoHaTpieMist Npy BUKOPUCTaHHI Tia3WaHWX OiypeTuKiB

— linokaniemisi Npy BUKOPUCTAHHI Tia3ngHWX Ta NeTnboBUX AiypeTUKIB

— MopyLieHHs LUK®

— CnycToLueHHs 06’emy, 0OCOGMMBO Y AiTEN Ta NAUEHTIB MNOXWUIIOrO BiKY

— linepkaniemis Npy BUKOPUCTaHHI CNiPOHONAKTOHY Ta ennepeHoHy, 0cobu-
BO npu 6nokagi PAC

MpakTuyHui NnyHKT 1.4.5. CTparerii
ONA NauieHTiB, Pe3UCTEHTHUX A0
AiypeTuKis

— Awminopug

— AueTtanosamig,

— B/B netnboBi giypetnku (6ontoc abo iHy3sis)

— B/B netnboBi AiypeTvkn y kom6iHauii 3 B/B anb6yMiHOM

— VneTpaginstpadisa

— emogiania

— Aminopua MoXxe 3HU3WUTK BTPATy Kanito Ta nokpawmTn giypes. AueTtasona-
Mig MOXe OOMOMOITU Y fliKyBaHHI MeTabonivyHOro ankanoay, ane € cnabkmm
JiypeTukom

PucyHok 7. YnpaBniHHsA Habpsikamu ripu HC. LLIK® — wwiBuakicTe ky604KkoBoi ¢hinbTpadii; /B —
BHYTpilwHboBeHHO; HC — HeghpoTudHmii cuHapom; PAC — peHiH-aHrioTeH3nHoBa cuctema
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Oaratbox (opmax KiIyooukoBoi xBopobu. Lle ocobauBo cTo-
cyeThesl iMyHoOrmo0yiH-A-Hedponatii (IgAN) Ta BackyliTy

(IgAV; posnin 2).

1.4. NikyBAHHSI YCKAQAHEHb KAYGOYKOBOI XBOPOOGU

(puc. 7)

1.5. AikyBQHHS rinepTeH3ii Ta 3HUKEeHHS
npoTeiHypii npu 3aXBOPIOBAHHSIX KAYOOYKIB

(puc. 8)

in many forms of glomerular disease. This is particularly
applicable to immunoglobulin A nephropathy (IgAN)
and vasculitis (IgAV; Chapter 2).

1.4. Management of complications
of glomerular disease (Figure 7)

1.5. Management of hypertension
and proteinuria reduction in glomerular
disease (Figure 8)

Practice Point 1.4.1. Use loop
diuretics as first-line therapy
for treatment of edema in the
nephrotic syndrome

— Twice daily dosing preferred over once daily dosing; daily dosing may be
acceptable for reduced GFR

— Increase dose of loop diuretic to cause clinically significant diuresis or until
maximally effective dose has been reached

— Switch to longer acting loop diuretic such as bumetanide or torsemide/
torasemide if concerned about treatment failure with furosemide, or if
concerned about oral drug bioavailability

Practice Point 1.4.2. Restrict dietary
sodium intake

— Restrict dietary sodium to < 2.0 g/d (< 90 mmol/d)

Practice Point 1.4.3. Use loop
diuretics with other mechanistically
different diuretics as synergistic
treatment of resistant edema in the
nephrotic syndrome

— All thiazide-like diuretics in high doses are equally effective. None is
preferred

— Thiazide diuretics, administered whith an oral or i.v. loop diuretic, will impair
distal sodium reabsorption and improve diuretic response

— Amiloride may provide improvement in edema/hypertension, and counter
hypokalemia from loop or thiazide diuretics

— Acetazolamide may be helpful for the metabolic alkalosis of diuresis

— Spironolactone may provide improvement in edema/hypertension, and
counter hypokalemia from loop or thiazide diuretics

Practice Point 1.4.4. Monitor for
adverse effect of diuretics

— Hyponatremia with thiazide diuretics

— Hypokalemia with thiazide and loop diuretics

— Impaired GFR

— Volume depletion, especially in pediatric/elderly patients

— Hyperkalemia with spironolactone and eplerenone especially if combined
with RAS blockade

Practice Point 1.4.5. Strategies for
diuretic-resistant patient

— Amiloride

— Acetazolamide

— l.v. loop diuretics (bolus or infusion) alone

— Lv. loop diuretics in combination with i.v. albumin

— Ultrafiltration

— Hemodialysis

— Amiloride may reduce potassium loss and improve diuresis. Acetazolamide
may help to treat metabolic alkalosis but is a weak diuretic

Figure 7. Edema management in NS. GFR — glomerular filtration rate; i.v. — intravenous; NS — nephrotic
syndrome; RAS — renin-angiotensin system

— He npunuHaite npunom iAN® a6o BPA npu nomipHomy i cTabifibHO-
My 306ifbLLEHHI CMPOBAaTKOBOr0O KpeaTuHiHy (8o 30 %)

MpakTnyHui NnyHKT 1.5.1. BukopuctoBy#-
Te iAlNd a6o BPA po makcumanbHO fo-
3BOJIeHMX/NepeHoCUMUX A03 K Tepanito
nepLuUoi NiHii Npy nikysBaHHi NawieHTiB 3
rinepTeHs3icto Ta npoTeiHypieto

— MpunuHiTe Nnpuiiom iIAMN® a6o BPA, aKLLOo yHKLiS HUPKK Nporpe-
CMBHO MoripLllyeTbCs Ta/abo € pedpakTopHa rinepkaniemis

— Kom6iHauii iAM® i BPA MOXyTb BUKOPUCTOBYBATUCH Y MONOANX [0-
pocnux 6e3 fiabeTy Ta KapAioBaCcKynsapHMX 3axXxBOpoBaHb, ane nepe-
Baru Ta 6e3neka HenesHi

3acTtepexeHHs: He nounHawnTe npuiiom IANID/BPA y naujieHTis 3 ro-
ctpum noyatkom HC. Lli npenapatn moxyTb Buknukatu I'YH, ocobnu-
BO y naujeHTis 3 XM3

MpakTnyHui nyHKT 1.5.2. LlinboBuii CAT y
6inbLIoCTi gopocnux nauieHTiB < 120 mm
PT.CT., BUKOPUCTOBYIUTE CTaHAAPTHI BU-
mipu AT nip 4ac Bi3uTy.

LlinboBui 24-roguHHun AT y giten < 50-ro
nepueHTUnsa ans BiKy, cTaTi i pocTy, am-
6ynatopHe BUMiptOBaHHS

— 3BepHiTbes 0o kepisHmytea KDIGO 3 AT
(https://kdigo.org/guidelines/blood-pressure-in-ckd/)

— ®opmanbHo CAT < 120 MM pT.CT. He 6yae BanigoBaHuii ans MH.
Ha npaktuui mn Hamaraemocb gocsarHyt CAT 120—130 Mm pT.CT. ¥
6inbLLIOCTI NALIEHTIB i3 rMOMEpPYNAPHUMN 3aXBOPIOBAHHAMU
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lponoBXeHHs1

1

2

MpakTnyHui nyHKT 1.5.3. Tutpyiite iAND
a6o BPA 1o makcumanbHO JO3BONEHUX/
nepeHocCUMMX 03 K Tepanito nepLuoi
NiHii npy nikyBaHHi nauieHTis 3 N'H Ta
nporteiHypieto

— lMokasaHo ons nepcucTyo4oi NpoTeiHypii 6e3 ornagy Ha NikyBaHHS
nepeuHHoro MM imyHocynpecieto (NokasaHo)

— YHukariTe BukopucTaHHs iAN® abo BPA, aKLO dyHKLUis HUPKK
LLIBMAKO 3MIHIETLCS

MpakTny4HuM nyHKT 1.5.4. LlinboBe 3Ha-
YeHHs npoTeiHypii BapiabenbHe i 3ane-
XXWUTb Bifi NEPBUHHOr0 3aXBOPIOBaHHS;
TUMNOBO uUe < 1 r/aeHb

— Moxe 6yTv pouinbHUM BigganeHHsa noyatky npunomy iAM® a6o
BPA ons nauieHTiB 3 nogouutonarieto 6e3 rinepteHsii (XM3, CHHC,
nepsuHHUA OCIC), OCKiNbKM O4iKYETLCA LUBMAKA BiAMOBIAb HA IMYHO-
cynpecito

— LinboBa npoTeiHypis € crneundivHo 00 3aXBOPIOBAHHSA Y [OPOCIUX
3MH

MpakTny4HUM nyHKT 1.5.5. MoHiTopy#iTe
YacTo nabopaTopHi NOKa3HUKW NpU Npu-
3Ha4eHHi iIAMN® a6o BPA

— TutpysanHs iAM® a6o BPA moxe npussecTtu fo 'YH a6o rinepka-
niemii

MpakTnyHui NnyHKT 1.5.6. PapbTe nauieH-
TaM goTpumMmyBaTuch npunomy iAf® a6o

BPA Ta piypeTukiB npu pusnkKy 3aTtpumKu
06’emy

— MNigBuiennii pusmk IN'YH Ta rinepkaniemii

— [aBarite nopaau BignoBigHO A0 PiBHA OCBITM NaujieHTa genikaTtHo

— Po3rnaHbTe MOXIMBICTb TPAH3UTOPHOIO NPUMNMHEHHS npuiiomy iPAC
NPOTAroM XBOpo6m

MpakTu4HUIM NyHKT 1.5.7. BukopucToBym-
Te Kaniu3BinbHIo4i giypeTukn ta/abo
Kanin3s’a3yloyi npenapaTtu ans 3HUXeH-
HS piBHIB Kanito jo HopMu, AN BUKOpPUC-
TaHHsA 6nokaTtopis PAC gns KoHTponto AT
i 3HMXKEeHHs npoTeiHypii

Jlikyrite meTabonivyHui aumpos (cuposar-
KoBUI 6ikap6oHaT < 22 mMonb/n)

— MeTnboBi giypeTnku

— TiasnpgHi giypetnkm

— MaTtnpomep

— Harpito umpkoHito urknocunikat (10 r HATPIlO LMPKOHI0 LMKIOCHSIi-
katy mMictatb 800 Mr HaTpito)

— lMepopanbHuii HaTpito GikapboHaT

MpakTnyHui nyHKT 1.5.8. 3apinte moaum-
chikauiro cnocoby XUTTSA Y BCIX NauieHTIB
ANS NOKpaLLeHHs KOHTPOJIIO rinepTeHsii

Ta npoTeiHypii

— O6mexunTn BXMBaHHs coni fo < 2,0 r/geHb (< 90 Mmonb/geHb)
— Hopwmanisysatu Bary

— PerynsapHi gisanyHi Bnpasu

— MpuNHUTK KypiHHA

MpakTnyHui nyHKT 1.5.9. Mocunete pi-
€TUYHE OOMEXEHHS BXXMBaHHS coni y
nauieHTiB, AKUM He BAAETbLCA JOCATHYTU
3HMKEHHS NPOoTEeiHypii | AKi 3HaxoaaTbCA
Ha MaKCMManbHO NepeHoCUMIn MeauKa-
MEHTO3Hil Tepanii

O6MexunTN BXMnBaHH:A cori fo < 2,0 r/aeHb (< 90 MMonb/aeHb).
Po3rnsiHeTe BUKOPUCTaHHSA aHTaroHICTiB MiHEPaoKOPTUKOIAHMX peLen-
TOPIB y pedpakTopHMX BUMNaAKax (MOHITOPUHT rinepkaniemii)

PucyHok 8. YnpaBiHHSA rinepTeH3ieto Ta NpoTeiHypiero npu rinomepyrisipHUX 3axBOpPIOBaHHSIX.
IAM® — iuri6itopu Al®; BPA — 6510kaTopy peLientopis A0 aHrioTeH3uHy; AT — apTepianbHU TUCK;
CAT — cuctoniyumu aptepianbHmi Tuck; @CIrC — ¢pokasnbHUN CerMeHTapHUI riioMepysioCKIIepo3s;
'H — rnomepynoHegpput; KDIGO — Kidney Disease: Improving Global Outcomes; XM3 — xBopo6a
MiHiManbHuUX 3MiH; HC — HegppoTudHuii cuHapom; PAC — peHiH-aHrioTeH3nHoBa cucTema;
iPAC — iHri6iTopn PAC; CHYHC — ctepoin4yTnnsunii He¢hpoTU4HNUN CUHAPOM

Practice Point 1.5.1. Use an ACEi or ARB
to maximally tolerated or allowed dose as
first-line therapy in treating patients with
both hypertension and proteinuria

— Do not stop ACEi or ARB with modest and stable increase in serum
creatinine (up to 30 %)

— top ACEi or ARB if kidney function continues to worsen, and/or
refractory hyperkalemia

— Combinations of ACEi and ARB may be used in young adults
without diabetes or cardiovascular disease, but benefits and safety are
uncertain

Caveat: do not start ACEi/ARB in patients who present with abrupt on-
set of NS. These drugs can cause AKI especially in patients with MCD

Practice Point 1.5.2 Target systolic

blood pressure in most adult patients is

< 120 mm Hg using standardized office BP
measurement. Target 24 h mean arterial
pressure in children is < 50" percentile for
age, sex, and height by ambulatory blood
pressure monitoring

— Refer to KDIGO BP Guideline (https://kdigo.org/guidelines/blood-
pressure-in-ckd/)

— Formally speaking, SBP < 120 mm Hg has not been validated in
GN. In practicality we are able to achieve an SBP of 120—-130 mm Hg
in most patients with glomerular disease
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Practice Point 1.5.3. Uptitrate an ACEi or
ARB to maximally tolerated or allowed
daily dose as first-line therapy in treating
patients with GN and proteinuria alone

— Indicated for persistent proteinuria despite treatment of primary GN
with immunosuppression (where indicated)
— Avoid use of an ACEi or ARB if kidney function is rapidly changing

Pracrice Point 1.5.4. Proteinuria goal is
variable depending on primary disease
process; typically, < 1 g/d

— It may be reasonable to delay initiation of ACEi or ARB for patients
without hypertension with podocytopathy (MCD, SSNS, or primary
FSGS) expected to be rapidly responsive to immunosuppression

— Proteinuria goal is disease-specific in adults with GN

Practice Point 1.5.5. Monitor labs frequent-
ly if on ACEi or ARB

— Titration of ACEi or ARB may cause acute kidney injury or hyperka-
lemia

Practice Point 1.5.6. Counsel patient to
hold ACEi or ARB and diuretics when at
risk for volume depletion

— Increased risk for acute kidney injury and hyperkalemia

— Counsel patients according to level of education in a culturally
sensitive manner

— Consider transiently stopping RASi during sick days

Practice Point 1.5.7. Use potassium-wasting
diuretics and/or potassium-binding agents
to reduce serum potassium to normal, in
order to use RAS blocking medications for
BP control and proteinuria reduction

Treat metabolic acidosis (serum bicarbo-
nate < 22 mmol/l)

— Loop diuretic

— Thiazide diuretic

— Patiromer

— Sodium zirconium cyclosilicate (eath 10 g of sodium zirconium
cyclocilicate contains 800 mg of sodium)

— Supplement with oral sodium bicarbonate

Practice Point 1.5.8. Employ modifications
in all GN patients as synergistic means
for improving control of hypertension and
proteinuria

— Restrict dietary sodium to < 2.0 g/d (< 90 mmol/d)
— Normalize weight

— Exercise regularly

— Stop smoking

Practice Point 1.5.9. Intensify dietary sodi-
um restriction in those patients who fail to
achieve proteinuria reduction, and who are

on maximally tolerated medical therapy

— Restrict dietary sodium to < 2.0 g/d (< 90 mmol/l). Consider using
mineralocorticoid receptor antagonists in refractory cases (monitor for
hyperkalemia)

Figure 8. Management of hypertension and proteinuria in glomerular disease. ACEi — angiotensin-converting
enzyme inhibitor; ARB — angiotensin Il receptor blocker; BP — blood pressure; FSGS — focal segmental
glomerulosclerosis; GN — glomerulonephritis; KDIGO — Kidney Disease: Improving Global Outcomes;
MCD — minimal change disease; NS — nephrotic syndrome; RAS — renin-angiotensin system; RASi — renin-
angiotensin system inhibitors; SBP — systolic blood pressure; SSNS — steroid-sensitive nephrotic syndrome

1.6. NikyBaHHS rinepAiniaemii npu 3axBOPIOBAHHSIX

Kay6ou4kis (puc. 10)

1.6. Management of hyperlipidemia
in glomerular disease (Figure 10)

MpakTu4Hui nyHKT 1.6.1. JlikyBaHHS rinepninigemii
MOXXe OyTU PO3rNsiHYTE Y NaLieHTIB 3 HePPOTUYHHUM
CUHAPOMOM, OCO6NMBO Y NaLEHTIB i3 KapaioBacKynsp-
HUMM PU3UKaMU, BKJTIOYalO4U rinepTeHsito Ta piabet

Bpakye skicH1x gaHux ons opmyBaHHS KEPIBHULTB
OO0 NiKyBaHHA TakuX NauieHTiB

— HepocTtaTtHbO BMBYEHO K NEPBUHHUIA 3aCi6 3HMKEHHSA

MpakTu4Hui NyHKT 1.6.2. BukopuctoByite moaucpika-
il CTUIIO XXUTTA Y BCiX NaLi€HTIB i3 NepCUCTYOHOIO Ti-
nepninigemieto Ta rMomMepynsapHUMU 3aXBOPIOBaAHHAMM:
— pieTa pns 300poB’s cepus;

— ¢pi3nyHa aKTUBHICTb;

— 3HWXXEHHS Baru;

— MPUMUHEHHSA KYPiHHA

piBHA NiNigiB NpyY HePPOTUYHOMY CUHBPOMI

— Moxe 6yTn BUKOprCTaHa K neperMHHa Tepanis y
naujieHTiB HU3bKOT rpynu pU3nKy 3i cnabKor/MoMipHO
rinepninigemieto

— [opatkoBo 00 (hapMakomoriYHOro fnikyBaHHS rineprinigemii
— PoarnaHeTe Ak Tepanito nepLuoi niHii y airen

— Po3rnaHeTe pocnuHHy Oiety

— YHMKanTe YepBOHOro M’'sica

MpakTuyHUM NyHKT 1.6.3. Po3rnsiHeTe npu3HayeHHs
cTaTUHY K Npenaparty nepLuoi NiHii y nawjieHTis i3
NepcucTyo4OIo rinepninigeMicto Ta rnoMepynspHUMmU
3axXBOPIOBAHHAMM:

— OuiHiTb pn3nkn AK3, 6asyrounce Ha pisHax JIMHLL,
Ano B, Tpurniuepugis Ta Jl(a), BikoBi# rpyni Ta «no-
cunoBavax pu3ukis» ASK

— 3HumxeHa pLUK® (< 60 mn/xs/1,73 M? He Ha gianisi) Ta anb-
6ymiHypis (CAK > 30 Mr/r) € HezanexxHumm puavkamm AK3
— MocwnioBadi puankie AK3 BKNOYaOTb XPOHiYHI 3a-
narbHi CTaHW, Taki K CUCTEMHUI YePBOHUIN BOBYAK,
peBMAaTOIfHUI apTPUT, iICTOpPIS Npeeknamncii, paHHs
MeHonay3a, cxigHoagiricbke kopiHHs, XXH, BIJI/CHI
(TOYHICTb LMX PU3NKIB HEQOCTaTHBO BUBYEHA Y [OPOCTNX
i3 XPOHI4YHMMM 3ananbHUMK cTaHamm Ta BIJT)
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— [o3ynTe cTaTuHK, Kepyrouuch pusankamm A3K
— lMpuitom cTaTUHIB MOXXe GyTY NovaTum y giten
BiKOM > 8 pOKiB 3 CiMEMHUM aHaMHEe30M, 3Ha4YHO
nigsuweHum pisHem JIMHLL, a6o JIl(a), y KOHTEKCTi
iHpopmMOBaHOro CrnisibHOro NPUAHATTS PilleHHs Ta
KOHcCYynbTauii 3 nauieHTOM i poauHOIO

— OujiHka goTpuMaHHs 3MiH y Cnocobi XUTTS Ta edhek-
TiB JINMHLL-3HMXyt040T Tepanii NOBUHHA BUKOHYBaTUCh
LLUISIXOM BUMIPIOBaHHSA MinigiB HaTLe Ta OLUiHKM iHOUKaTo-
piB HagiNHOCTI Yepead 4—12 TWXKHIB Big NOYaTKy NpUAOMy
cTaTuHiB/yperyntoBaHHs fo3u abo Tepanii 3ananbHUx
3axXBOPIOBaHb/aHTUPETPOBIPYCHOI Tepanii, KOXHi 3—12
Micauis nicnsa, 6a3yoynce Ha NoTpebi OLiHKM LOTPUMAHHS
Ta 6e3rnekun

MpakTu4HUIM NyHKT 1.6.4. PO3rnsiHbTe No4aTok HecTa-
TUHOBOI Teparnii y nauieHTiB, aKi He MOXYTb NepeHoCcuU-
TW CTaTUHK, abo TUX, IKi MaloTb BUCOKUA pu3nk AKS i
He MOXYTb AOCArHYTM LiinboBux 3HavyeHb JIMHLL a6o
TpuUrniuepuais, He3Baxa4m Ha MaKCMMarnbHO nepe-
HOCUMY 03y CTaTUHIB:

— CEKBECTPaHTU XXOBYHUX KMCIIOT;

— hibpaTu;

— HiIKOTMHOBA KUCJIOTa;

— e3eTumib;

— iHriitopu PCSKO9;

— ninigHun acpepes

— CeKBeCTpaHTV XXOBYHUX KUCIIOT MaloTb BENUKUIA
BifCOTOK NOGIYHMNX racTPOIHTECTUHASIBHUX e(PeKTIB, L0
06MeEXYE iX BUKOPUCTaHHSA

— CeKBeCTpaHTM XXOBYHUX KUCNOT i hibpaTtn y manmx
OOCTIIXXEHHAX NoKasanu 3HWXEHHS PiBHA CUPOBATKOBOI0
XOnecTepuHy npu HePPOTUYHOMY CUHOPOMI

— QibpaTn NiaBULLYIOTb PiBEHb CUPOBATKOBOIO KpeaTuHi-
Hy Yepes NpsMy fito Ha HUPKY

— E3eTuMmi6 Mae obMexeHi CyanHHI Ta KniHiYHi nepesaru,
ane BUKOPUCTOBYETLCH Y NALIEHTIB i3 HEMEPEHOCUMICTIO
CcTaTWHIB K Tepanis crnaciHHs

— HikoTuHOBa KncnoTa i e3eTuMi6 He 6ynu BUBYEHI Y
naujieHTiB i3 HEPPOTUHYHUM CUHAPOMOM

— IHri6itopu PCSK9 mMoxyTb MaTu nepesaru npu Hedppo-
TUYHOMY CUHAPOMI; OOCNIOXEHHSA TPUBAKOTb

PucyHok 10. YnpaBniHHsA rinepninigemieto npu rnomepynspHux 3axsoptroBaHHsix. CAK — cniBBigHOLLUeHHs
anb6ymiH/kpeaturiv; CHI — cuugpom HabyToro imyHoaegpiunty; Ano — anoninonpoteid; AK3 —
arepocKIIepoTUYHI KapRioBacKynspHi 3axBoproBaHHs; pLUK® — pospaxyHkoBa LUBUAKICTb KITy604YKOBOI
inbTpayii; JINMHLY — ninonpoteiin HU3bkoi winbHocTi; JINM — ninonpoteid; PCSK9 — nponpoTteiHkoHBepTa3a
Cyo6TUNI3UH/KEKCUH TUIy 9

Practice Point 1.6.1. Treatment of hyperlipidemia
may be considered in patients with the nephrotic
syndrome, particularly for patients with other
cardiovascular risk factors, including hypertension
and diabetes

High quality data are lacking to guide treatment in these
patients

Practice Point 1.6.2. Use lifestyle modifications
in all patients with persistent hyperlipidemia and
glomerular disease:

— Heart-healthy diet

— Increased physical activity

— Weight reduction

— Smoking cessation

— Not well studied as primary means of reducing lipid in
nephrotic syndrome

— Can be used as primary therapy in low risk individuals
with mild to moderate hyperlipidemia

— Additive to pharmacologic treatment of hyperlipidemia
— Considered first-line treatment of hyperlipidemia in
children

— Consider a plant-based diet

— Avoid red meat

Practice Point 1.6.3. Consider starting a statin drug
as first-line therapy for persistent hyperlipidemia in
patients with glomerular disease:

— Assess ASCVD risk based on LDL-C, Apo B,
triglyceride and Lp (a) levels, age group, and ASCVD
risk enhancers

— Align statin dosage intensity to ASCVD risk

— Statins can be initiated in children aged > 8 years
with concerning family history, extremely elevated
LDL-C or Lp(a), in the context of informed shared
decision-making and counselling with patients and
family

— Reduced eGFR (< 60 ml/min/1.73 m? not on dialysis)
and albuminuria (ACR > 30 mg/g) are independently
associated with an elevated risk of ASCVD

— ASCVD risk enhancer include chronic inflammatory
conditions such as systemic lupus erythematosus,
rheumatoid arthritis, history of preeclampsia, early
menopause, South Asian ancestry, chronic kidney disease
and human immunodeficiency virus/AIDS (accuracy of
ASCVD risk estimators have not been well validated for
adults with chronic inflammatory dosorders or humane
immunodeficiency virus)

— Adherence to changes in lifestyle and effect of LDL-C
lowering medication should be assessed by measurement
of fasting lipids and appropriate safety indicators

4-12 weeks after statin initiation/dose adjustment or
inflammatory disease-modifying therapy/antiretroviral
therapy, and every 3—12 months thereafter based on need

to assess adherence or safety
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Practice Point 1.6.4. Consider initiation of non-statin
therapy in those individuals who cannot tolerate

a statin, or who are at high ASCVD risk and fail to
achieve LDL-C or triglyceride goals despite maximally
tolerated statin dose:

— Bile acid sequestrants

— Fibrates

— Nicotinic acid

— Ezetimibe

— PCSK®9 inhibitor

— Lipid apheresis

— Bile acid sequestrants have a high rate of gastrointesti-
nal side effects limiting their use

— Bile acid sequestrants and fibrates have been shown
in small studies to reduce serum cholesterol in nephrotic
syndrome

— Fibrates will increase serum creatinine level due to
direct action on the kidney

— Ezetimibe has limited vascular and clinical benefits, but
is used in statin-intolerant patients as salvage therapy

— Nicotinic acid and ezetimibe have not been studied in
patients with nephrotic syndrome

— PCSKQ inhibitors may be beneficial in nephrotic syn-
drome; trials ongoing

Figure 10. Management of hyperlipidemia in glomerular disease. ACR — albumin-creatinine ratio; AIDS —

acquired immunodeficiency syndrome; Apo — apolipoprotein; ASCVD — atherosclerotic cardiovascular

disease; eGFR — estimated glomerular filtration rate; LDL-C — low-density lipoprotein cholesterol; Lp —
lipoprotein; PCSK9 — proprotein convertase subtilisin/kexin type 9

1.7. linepkoaryAsiyis i oom603

IIpakTanwmii myHKT 1.7.1. [ToBHA aHTHKOATY/ISTHTHA TepaITist
noKa3aHa MMali€eHTaM 3 TpPOMOOeMOOTIYHUMU SIBUILIAMMU, 1110 BHU-
HUKaIOTh Y KOHTEKCTi HeppoTuuHOro cuHapoMy. IlamieHram i3
HeDPOTUUYHUM CUHIPOMOM CJIiJl 3aCTOCOBYBATH MPODiIaKTUUHY
AHTUKOATYJISTHTHY Teparlilo, KO pU3uK TpoMOoeMOoJtii repe-
BMIIIYE OLiHIOBaHI crieliuivHi U151 malieHTa pU3MKu Cepio3HOI

KpOBOTEUi, CIPUYMHEHOI aHTUKoaryasiHtaMu (puc. 11).

1.7. Hypercoagulability and thrombosis
Practice Point 1.7.1. Full anticoagulation is indica-
ted for patients with thromboembolic events occurring
in the context of nephrotic syndrome. Prophylactic an-
ticoagulation should be employed in patients with ne-
phrotic syndrome when the risk of thromboembolism
exceeds the estimated patient-specific risks of an anti-
coagulation-induced serious bleeding event (Figure 11).

Ona TpomM60emM60niyHMX Nogin no-
TpibHa NMOBHA [,03a aHTUKOAryNsHTIB
npotsarom 6—12 micsuis Ta/abo Ha
Yac NPOOOBXEHHSA HEPPOTUHHOMO
cuHopomy

BeHo3HuIn TpoM603

ApTepianbHuii TPoM603 60eMBonii

JlereHeBa embonist

HeknanaHHa dibpunsauis
nepencepab

MpodinakTnyHa aHTUKoOarynauia B
MOBHIl [O3i NOBUHHA BYTWN PO3ITIAHY-
Ta, AKLWOo™:

CuposaTtkoBuii anbbymiH < 20—

25 r/n Ta ogHe 3 HAaCTYMHUX:

— [MpoTeinHypis > 10 r/geHb

— |Hpeke macu Tina > 35 Kr/m?

— [eHeTn4Ha CXUMbHICTb 0 TPOM-

— CepueBa HepgocTaTHicTb knacy I
a6o IV (New York Heart Association)
— HepasHsa opTonegunyHa abo ab-
JoMiHanbHa xipypris

— TpvBana iMmo6inisauis

BigHocHi a60 abcontoTHI NpoTunoka-
3aHHsa ANna npoinakTMyHoi aHTu-
koarynsuji

— 3parHicTb naujieHTa goTpumyBsa-
TUCb

— lemopariyHni giates

— VYpaxeHHsi LIHC 3i cxunbHicTio fo
KpoBOTEY

— leHeTnyHi myTauii, Wwo snnunea-
I0Tb Ha MeTaboniam/edekT Bapda-
pury

— CnabkicTb (nagiHHs)

— lNonepepgHs racTpoiHTeCcTMHaNbHa
KpoBoTeYa

PucyHok 11. AHTukoarynsyis y HC.

* — mem6paHo3Huii TH mae oco61MBO BUCOKUU PU3NK TPOMO0OEMOOJIiN.
HC — HeghpoTYHMI cUHAPOM

For thromboembolic events, full-dose
anticoagulation is required for 6-12
months and/or for the duration of the
nephrotic syndrome
of the following:

Venous thrombosis

Arterial thrombosis embolism

Pulmonary embolus

Nonvalvular atrial fibrillation surgery

Prophylactic full-dose anticoagulation
should be considered if:*

Serum albumin < 20-25 g/l and any
— Proteinuria > 10 g/d

— Body mass index > 35 kg/m?

— Genetic disposition for thrombo-
— Heart failure New York Heart
Association class lll or IV

— Recent orthopedic or abdominal

— Prolonged immobilization

Relative or absolute contraindications
to prophylactic anticoagulation:

— Patient preference/ability to
adhere

— Bleeding diathesis

— Central nervous system lesion
prone to hemorrhage

— Genetic mutations influencing
warfarin metabolism/efficacy

— Frailty (falls)

— Prior gastrointestinal bleed

Figure 11. Anticoagulation in NS. * — membranous GN carries a particularly high risk of thromboembolic events.
NS — nephrotic syndrome
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IMpaktuunuii myHKT 1.7.2. Mox/iauBe [03yBaHHS aH-
TUKOATYJISIHTIB Y TIAlli€EHTIB i3 HEe(GPOTUYHUM CUHAPOMOM
(puc. 12, 13)

1.8. Pusuku ingpekuivi

IMpaktnunuii myHkT 1.8.1. BuUKOpHCTOBYiiTE THEBMOKOKO-
BY BaKIMHY Y Malli€HTIB i3 3aXBOPIOBaHHSAMU KJIyOOUKiB Ta He-
(GPOTUYHUM CUHAPOMOM, a TaKOX Y IAIli€HTIB i3 XpOHITHOIO
xBopo0Oo1o Hupok (XXH). IMaumientn Ta 0codm, sSKi KOHTaK-
TYIOTb 3 JOMOTOCITOIapCTBAMM, MOBUHHI OTPUMATU BaKLIMHY
npotu rpumy. IlalieHTM MOBMHHI OTpMMATU ILEIUVICHHS Bif
omnepizyBajibHOro reprecy (Shingrix).

IMpaktuunuii myHKT 1.8.2. OO6CTeXyiiTe Ha TyOEpKYJIbO3
(TB), Bipyc renatuty B (HBV), Bipyc renatuty C (HCV), Bipyc

Practice Point 1.7.2. Anticoagulant dosing consi-
derations in patients with nephrotic syndrome (Figu-
re 12, 13)

1.8. Risks of infection

Practice Point 1.8.1. Use pneumococcal vaccine
in patients with glomerular disease and nephrotic syn-
drome, as well as patients with chronic kidney disease
(CKD). Patients and household contacts should receive
the influenza vaccine. Patients should receive herpes
zoster vaccination (Shingrix).

Practice Point 1.8.2. Screen for tuberculo-
sis (TB), hepatitis B virus (HBV), hepatitis C vi-
rus (HCV), human immunodeficiency virus (HIV),

MpodinakTnyHa aHTUKOArynsuis NPOTArom TPaH3MTOPHUX NOAIA BUCOKOIO CTYMEHs PU3UKY
— AHTMKOArynsiHTV B HU3bKI J03i (HedpakuioHoBaHui renapud 5000 O nigLukipHo ABiYi Ha AeHb)
— AHTUKOArynaHTU HU3bKOI MOSIEKYNAPHOT Macu: MoXxe 6yTy peKOMEHAOBAHE 3HWXXEHHS 003U NpU KNipeHCi kpea-
TUHIHY < 30 MI/XB (He perynioeTbCs MoLLEeo NOBEPXHI TiNa); YyHUKanTe npu rocTpi HUPKOBIA HE[OCTATHOCTI

Yyepes BTpaty aHTUTPoMGiHY lIl i3 ceveto
hapmMaKoKiHETUYHMX JOCNiOKEHb

donykTyauii piBHA CMPOBATKOBOIO anbOyMiHy

MoBHa aHTMKOarynsuis BapdapuHoOM pJis TPoM60eM60iYHUX Noain
— [enapuH BHYTPILLHLOBEHHO i3 Nepexofom Ao BapdapuHy
— Moxe 6yTn noTpibHa 6inbLU BUCOKA MOPIBHAHO 3i 3BUYANHOIO [03a renapuHy npyu HepOTUHHOMY CUHOPOMI

— TpuBanuin goceig 3acTocyBaHHA BapapuHy pobuTb MOro aHTUKOArynsaHToM BU60PY 00 NMOSABU HOBUX OaHUX
— MoTpi6bHO YacTo MOHITOPYBaTW Koarynorpamy, OCKifbKy 3B’A3yBaHHs BapdapuHy 3 6iflkamMuv MOXe CrpUHNHUTH
— OuikyBaHe MixxHapogHe HopmanidoBaHe BigHoLleHHs (International Normalized Ratio) ctaHoBuTs 2-3

— Lli pekomeHAaUii He NiaTPUMYOTLCA PaHAOMI30BAHUMMN KOHTPOSIbOBAHUMM OOCHIAXEHHAMMU
— 3BepTanTe yBary Ha B3aemogito BapapuHy 3 iHLIMMK NpenapaTamm

- anikcabaH — 27 %;
- epgokcabaH — 50 %;
- puBapokcabaH — 66 %.

— 3B’s13yBaHHsA 3 Ginkamu:
- anikcabaH — 92-94 %;
- egokcabaH — 55 %;
- puBapokcabaH — 92—-95 %.

IHri6iTopu chakTopa Xa (Xai): He BUBYEHI CUCTEMHO Y NaLiEHTIB i3 HE(PPOTUHHUM CUHAPOMOM
— [losyBaHHSA y 3aranbHin nonynsauii BU3Ha4aeTbCs 3rigHo 3 piBHEM CMPOBATKOBOIO KpeaTuHiHy, KNipeHCcoM Kpea-
TUHiHY (3a dpopmynoto Cockcroft-Gault), Bikom Ta Macoto Tina. KnipeHc iHri6iTopie Xa Bapitoe:

— EdbekTn rinoans6ymiHemii Ha [o3yBaHHA Npenaparis He 6yny BUBYEHI, Li npenapaty MatoTb CUSbHUI 3B’A30K 3
anb6yMiHOM, Lo, IMOBIPHO, BMAIMBAE Ha iX Nepiof HaniBBMBEAEHHS

— HesBaxaroum Ha Many KinbKiCTb BiGOMMX CIPUATIMBUX HACMigKiB, (hapMakoKiHETMYHI BNacTUBOCTI LMX npe-
naparTie noTpebytoTb AOAATKOBUX JOCAIAXEHb 3 NPUBOAY HAAIMHOCTI Ta e(PeKTUBHOCTI, MEPLL HiXX MU 3MOXEMO
LLIMPOKO pEKOMEeHyBaTH iX 3aCTOCYBaHHS B HE(PPOTUYHMX MaLieHTiB

- fja6iratpaH etekcunat — 7 %.

— 3B’A3yBaHHA 3 6inkamu:
- apratpobaH — 54 %;
- gabiratpaH etekcunat — 35 %.

Mpsami iHri6itTopn Tpom6iHy (MIT): He BUBYEHI CUCTEMHO Y naui€eHTiB 3 He(hpOTUYHMM CUHAPOMOM
— [ogsyBaHHa y 3aranbHin nonynauii nigéupaeTbes BignNoBiAHO A0 KNipeHCY KpeaTuHiHy Ana gabiratpaHdy. Hana-
LUTYBaHHA He NOTPibHi ana apratpo6any. KnipeHc MNIT i3 ceveto:
- Apratpo6aH — 22 % (6 % — meTabonit; 16 % — He3MiHeHW Npenapar);

— EdpekTn rinoans6ymiHeMii npyn go3ysaHHi npenapaTie He 6ynn BMBYEHI, Ui npenapaTty NOMipHO 3B’A3YI0ThCS 3
anbbyMiHOM, LLIO, IMOBIPHO, BMSIMBAE Ha iX nepiof HaniBBUBEAEHHS

— HesBaxatoun Ha nokpalleHHs HafiMHOCTI y 3aranbHin nonynsauii, papMakoKiHETUYHI BNaCTUBOCTI LMX npe-
napatis NoTpebytoTb AOAATKOBUX AOCHIOAXEHb 3 NPUBOAY HAAIMHOCTI Ta e(PEKTUBHOCTI, MEPLL HiXX MW 3MOXEMO X
LLIMPOKO pEKOMEHAYBATK [0 3aCTOCYBaHHSA B HEPPOTUYHUX NaLLEHTIB

PucyHok 12. [pono3uyii Wwoao Ao3yBaHHA aHTUKOArynsiHTIB y nauieHTiB 3 HC. HC — HedhpoTU4HUIi CUHBPOM
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Prophylactic anticoagulation during transient high-risk events
— Low-dose anticoagulation (e.g., unfractionated heparin 5000 U subcutaneous twice per day)
— Low-molecular-weight heparin: dose reduction may be advised with creatinine clearance < 30 ml/min
(unadjusted for body surface area); avoid in kidney failure

Full warfarin anticoagulation for thromboembolic events
— Intravenous heparin followed by bridging to warfarin is preffered
— Higher than usual heparin dosing may be required in nephrotic syndrome due to antithrombin Ill urinary loss
— Long-term experience with warfarin makes it the anticoagulant of choice until pharmacokinetic studies are
performed with newer agents
— International normalized ratio should monitored frequently, since warfarin-protein binding may fluctuate with
changing serum albumin
— Target international normalized ratio is 2-3
— These recommendations are not supported by randomized controlled trials
— Be watchful of interactions of warfarin with other medications

Factor Xa inhibitors (Xai): not systematically studied in patients with nephrotic syndrome

— Dosing in the general population is adjusted according to serum creatinine, creatinine clearance (estimated by
Cockroft-Gault equation), age, and weight. Urinary clearance of the Xa inhibitors varies:

- apixaban — 27 %;

- edoxaban — 50 %;

- rivaroxaban — 66 %
— The effects of hypoalbuminemia on drug dosing have not been studied, and these drugs are heavily albumin-
bound, which is likely to substantially affect their half-lives
— Protein binding:

- apixaban — 92-94 %;

- edoxaban — 55 %;

- rivaroxaban — 92-95 %
— Despite a few favorable case reports, the pharmacokinetic properties of these drugs require additional study for
both safety and before they can be generally recommended in nephrotic patients

Direct thrombin inhibitors (DTI): not systematically studied in patients with nephrotic syndrome
— Dosing in the general population is adjusted according to creatinine clearance for dabigatran. No adjustment is
required for argatroban. The urinary clearance of the DTl varies:
- argatroban — 22 % (6 % metabolites; 16 % unchanged drug)
- dabigatran etexilate — 7 %
— The effects of hypoalbuminemia on drug dosing have not been studied, and these drugs are modestly albumin-

bound which is likely to affect their half-lives
- argatroban — 54 %;
- dabigatran etexilate — 35 %

— Despite improved safety in the general population, the pharmacokinetic properties of these drugs require
additional study for both safety and efficacy they can be recommended in nephrotic patients

Figure 12. Anticoagulant dosing considerations in patients with NS. NS — nephrotic syndrome

imyHonediuuty monunu (BIT) Ta cudinic nauieHTiB 3 Biamo-
BiTHOMO KJIiHiKOIO (po3ia 7).

IIpaktnunwmiti myskT 1.8.3. Cymnepindgekmiio Strongyloides
CIIiI PO3MISIHYTH Y MALIEHTIB, SIKi OTPUMYIOTh iIMyHOCYIIpEciio,
SIKi KOJIMCh IIPOXKMBAIN B €HAEMIYHUX TPOIIIYHUX CEPEeIOBU-
11ax i MaloTh €03MHOMIJIII0 Ta MiABUILEHUI PiBEHb iMyHOIJIO-
oyniny E (IgE) y cupoBaTiii KpoBi.

IMpaktuunuii nyHKT 1.8.4. [IpodinakTuuHe 3aCTOCYBaHHS
TPUMETONPUMY CYTb(hHaMETOKCa30y CJill PO3MISIHYTH Y Malli-
€HTIB, SIKi OTPUMYIOTbh BUCOKIi JO3U MPEIHI30HY abo iHLIi iMy-
HOCYIIPECUBHI 3aco0u (puTyKcumMao, nukiaodochdamin).

1.9. OuiHKQa pe3yAbTaTiB

IMpaktnunnii myHkr 1.9.1. Lini 3HMOKeHHS TPOTETHYPIl i
Yac JIIKyBaHHSI BapilOIOTh 3aJIeKHO Bil Pi3HUX CHELM(PIYHMX
MIPUIMH KIIyOOYKOBOI XBOPOOH.

IMpaktnunuit myHkT 1.9.2. 3HmkenHs HIK® Ha > 40 %
Bill BUXiIHOI'O DPiBHS MPOTSToM 2—3-pidyHOTO mepioay Oyio

and syphilis in clinically appropriate patients
(Chapter 7).

Practice Point 1.8.3. Strongyloides superinfection
should be considered in patients receiving immunosup-
pression who once resided in endemic tropical environ-
ments and who have eosinophilia and elevated serum
immunoglobulin E (IgE) levels.

Practice Point 1.8.4. Prophylactic trimethoprim-
sulfamethoxazole (TMP-SMX) should be considered in
patients receiving high-dose prednisone or other immu-

nosuppressive agents (rituximab, cyclophosphamide).

1.9. Outcome measures

Practice Point 1.9.1. Goals for proteinuria reduction
with treatment vary among the various specific causes of
glomerular disease.

Practice Point 1.9.2. A > 40 % decline in eGFR
from baseline over a 2—3-year period has been sug-
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3alpOMOHOBAHE SIK CypOraTHMI KpuTepiii HMpKOBOI Hemo-  gested as a surrogate outcome measure for kidney

CTaTHOCTI. failure.
1.10. BnauB BiKY, CTQTi, €THIYHOI MPUHAAEXKHOCTI 1.10. Impact of age, sex, ethnicity,
TQ reHeTUYHOro NOXOAXXEHHS and genetic background
|Hemae pekoMenpaaliiit a00 MpakKTUIHUX peKOMEHIALTIl | [No recommendations or practice points]
CvpoBaTKoBUiA anbByMiH HI _| CvposatkoBwii anb6ymiH HI _ .
<25r/n* > <35/n > Bes acnipuHy
v TAK v TAK A
Bucokuin pnank BeHO3HOI OuiHiTb pu3uk apTepianbHoi TpoMGoem6onii
Tpomboemb6onii Puank < 20/1000
¢ ®pemiHremcbka Lwkana pusuky, pLUK®, navieHTO-pokKiB
— - niabeT, nonepenHi BUNagkun aptepianbHoi
OUiHiTb pU3NK KPOBOTEN TpoM60oemBonii
IHcTpymeHTn GN* OonaTkoBuii puank yepes HC
Bucokuin
Hu3bkuin | puaunk
Bes Ba apuH Puank > 20/1000
UK —>| Pbapiky |_ nawieHTo-poKiB
A Y Y
BapdapuH | | AcnipvH

PucyHok 13. lpogpinakTnyHa aHTUKOAarynsiHTHa Tepanis y gopocnux 3 H/HehpoTUYHUM CUHAPOMOM.
3a Hofstra J.M., Wetzels J.F.M. Should aspirin be used for primary prevention of thrombotic events in patients
with membranous nephropathy? Kidney International. Vol. 89, issue 5. P. 981-983. Copyright® 2016, with
permission from the International Society of Nephrology [44]

Mpumitka: yeii anroputm 6yno po3po6eHo AN NaLiEHTIB 3 MeM6paHo3HO0 Hegbponarieto. Moro uiHHicTs ans nayieHTis 3 HC
a6o iHWuMK 3axBOPIOBaHHAMU HeBigoMa. Y negiatpnyHux nauieHTiB 3 TH po3rnsHbTe KOHCYNnbTalilo remarosora Ansi OLiHKU
MOX/IMBOCTi BeHO3HOi Tpomboembonii (BTE) Ta pusunky Kposotedi. @pemiHreMcbKa LiKana pu3nKy HeAoCTyrnHa Ans negia-
TPUYHUX NaLieHTIB. * — piBeHb anb6ymiHy 25 r/n a6o 32 r/n (2,5 r/an a6o 3,2 r/[n) BUMIPOETLCS 3a JOMTOMOI o0 6POMOKpe30y
3eneHoro (BCG). pu BukopuctaHHi 6pomokpe3sony ¢pionetosoro (BCP) abo imyHHUX gocnigxeHb i3 BUSHaYEHHS PiBHIB cUPO-
BaTKOBOIro anb6yMmiHy NoTpi6HO BUkopucToByBaTu rnokasHmkm 20 r/n aéo 30 r/n (2 r/an a6o 3 r/an). *lMepengite Ha https://www.
med.unc.edu/gntools/bleedrisk.html

Serum albumin No R Serum albumin No R o
<25 g/I* > <32/ > No aspirin
¢ Yes ¢ Yes A
High venous Estimate arterial thromboembolism risk
thromboembolism risk Risk < 20/1000
¢ Framingham risk score, estimated patient-years
- - glomerular filtration rate, diabetes, previous
Assess bleeding risk arterial thromboembolism
GN tools* Additional risk due to nephrotic syndrome
High bleeding
Low risk :
. No warfarin Risk > 20/1000
ﬁ!fkedlng 44 l_ patient-years
Y Y
Warfarin | | Aspirin

Figure 13. Prophylactic anticoagulation in adults with GN/nephrotic syndrome. Reproduced from: Hofstra J.M.,
Wetzels J.F.M. Should aspirin be used for primary prevention of thrombotic events in patients with membranous
nephropathy? Kidney International. Vol. 89. Is. 5. P. 981-983. Copyright 2016, with permission from the
International Society of Nephrology [44].

Note: this algorithm was developed for patients with membranous nephropathy. Its value is unknown for patients with nephrotic
syndrome (NS) due to other underlying diseases. In pediatric patients with glomerulonephritis (GN), consider formal hemato-
logy consultation for evaluation of venous thromboembolism (VTE) and bleeding risk. Framingham Risk Score is not available
for pediatric patients. * — albumin value of 25 or 32 g/l (2.5 or 3.2 g/dl) is measured using bromocresol green (BCG). A value of
20 or 30 ¢/l (2 or 3 g/dl) should be used when bromocresol purple (BCP) or inmunoassays for serum albumin levels are used.

* — please go to https://www.med.unc.edu/gntools/bleedrisk.html
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1.11. FreHoMiKQ, TPQHCKPUNTOMIKQ, NPOTEOMIKQ,
mMmeraboromika
[Hemae pekomeHaauiii Yu mpakKTUMYHUX PeKOMEH ALl |

1.12. 3acTocyBAHHSI IAFOKOKOPTUKOIAIB

TQ iMyHOCYynpecuBHOI Tepanii

[Bynb nmacka, 3BEpHITHCS 10 OKPEMUX PO3MIiTIB IJIsI OTpU-

MaHHSI J0AaTKOBOI iH(opMalrii. |

1.13. dapmakoaoriyHi acnekTn imyHocynpecii

(punc. 15)

1.11. Genomics, franscriptomics, proteomics,
metabolomics
[No recommendations or practice points]|

1.12. Use of glucocorticoids and
immunosuppressive therapy

[Please refer to individual chapters for further infor-
mation. |

1.13. Pharmacologic aspects
of immunosuppression (Figure 15)

MpakTnyHui nyHKT 1.13.1.
O6epiTb peXXum nikyBaHHS
rnoMmepynoHedpuTy, Lo AO-
3BOJIUTb BiABEPHYTU HeramHy
MOpO6iaHICTb NEPBUHHOIO NpPo-
rpecyBaHHsl 3aXBOPIOBaHHS

— |HTeHCUBHICTL Tepanii iIHOYKUIT FPYHTYETLCA Ha TSXXKKOCTI MpeAcTaBeHnX CUMMTO-
MiB Ta TUNi rmomepynoHedpuTy
— MoTpi6Ho BpaxosyBaTu piBHI LUKD ansa Bu3Ha4eHHA 6e3ne4Hoi [o3n

MpakTuyHnM nyHKT 1.13.2.
O6epiTb peXXum nikyBaHHS
rnomepynoHedpuTy, Lo AO-
3BOJZINTb 3ano6irTy nporpecy-
BaHHIO 3aXBOPIOBAHHSA

— [NoBHa KrniHiYHa pemicia MoXe 6yT1 HEMOXIIMBOK NPU BCIX hOPMax XPOHIHHOro
rnomMepynoHedpuTy

— Moxe BMHUKHYTWM noTpeba y Tpusanin imyHocynpecii ab0 MHOXUHHUX LMKnax
iMyHOCynpecii ans 3anobiraHHs abo BigaaneHHs NporpecyBaHHs XPOHIYHOT XBOPO6M
HWPOK Ta HacTaHHS i TepMmiHanbHoi cTagii

— 3HWXeHHS piBHSA MPOTEiHYPIi € CyporaTHOO KiHLEBOK TOYKO Y MiKyBaHHI rinomMe-

pynoHedputy

MpakTnyHui nyHKT 1.13.3.
06epiTb peXXum NikyBaHHS
rnomepynoHecpuTy, L0 AO-
3BOJITb MiHiMi3yBaTu pyWHIB-
Hi N06i4YHi edpeKTH iMyHOCY-
npecii

— Poskpwiite iHOMBIgyanbHi No6ivHi epekTn NikyBaHHA (HeranHi Ta BigaaneHiy Yaci)
— BpaxywTte Touky 30py naujieHTa y CriflbHoOMy NPUAHATTI PiLLEHHSN

— lMpoBeniTb CKPUHIHF NaTEHTHUX IHPEKLIN, 3a AKX MNOTPIOGHO po3noyaTy BiAnoBsig-
Hi MPOTOKONM iIMyHOCYNpecii

— MoHiTopy#Te TepaneBTUYHI piBHI Mpenapartis, KoY € KNiHiYHi Noka3aHHsA [0 Lboro
— lMpun3HaydTe NpohinakTnkKy cneumdivyHnx epeKTiB iIMyHOCYNpecrBHUX Npenaparis
— Po3arnaHbTe ctaH BakumHalLlii Ta OHOBITb 3a HEOOXigHOCTI

— 3anponoHyiTe 36epexeHHs epTUINbHOCTI 3a HEOOXIAHOCTI

— [MpoBogbTEe MOHITOPUHI Ha NPeaMET PO3BUTKY 3IOAKICHUX HOBOYTBOPEHb YU iH-
dekuin

— TpuBana iMyHOCYnpecist Y MHOXUHHI LIMKIX iIMyHOCYNPECii 3 Yacom acouinoBaHi
3 TOKCMYHUM HaBaHTaXeHHAM npenapaTom

PucyHok 15. Minimizauis He6axaHux egpekTis imyHocynpecii. LUIK® — wuBuaKicTe Kiy604KkoBoOi pinbTpayii

Practice Point 1.13.1. Choose
a glomerulonephritis treat-
ment regimen that averts the
immediate morbidity of the
primary disease process

— Intensity of induction therapy is predicated on the severity of presenting symptoms
and type of glomerulonephritis
— The level of GFR needs to be taken onto account for determining safe dosage

Practice Point 1.13.2. Choose
a glomerulonephritis treat-
ment regimen that prevents
disease progression

— Complete clinical remission may not be possible in all forms of chronic glomeru-
lonephritis

— Prolonged immunosuppression or multiple rounds of immunosuppression may be
required to prevent or delay chronic kidney disease progression or the development
of kidney failure

— Proteinuria reduction is a surrogate endpoint in the treatment of glomerulonephritis

Practice Point 1.13.3. Choose
a glomerulonephritis treat-
ment regimen that minimizes
harmful side effects from im-
munosuppression

— Disclose individual drug side effects (both short- and long-term)

— Consider the patient’s point of view in shared decision-making

— Screen for latent infections, where appropriate, prior to initiation of certain immu-
nosuppression protocols

— Monitor therapeutic drug levels where clinically indicated

— Prescribe prophylaxis for specific immunosuppressive drug side effects

— Review vaccination status and update as required

— Offer fertility preservation, where indicated

— Monitor for development of cancers or infections

— Prolonged immunosuppression or multiple rounds of immunosuppression is as-
sociated with more toxic drug exposure over time

Figure 15. Minimization of immunosuppression-related adverse effects. GFR — glomerular filtration rate
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1.14. AOTPUMQHHSI AIETU MPU 3QXBOPFOBAHHSIX

KAYy60uyKiB (puc. 16)

1.14. Dietary management in glomerular
disease (Figure 16)

MpakTnyHui NyHKT 1.14.1. O6MeXTe xap4o-
Be BXXVUBaHHSA COJli ANl 3HW)XKEHHSI HabpsKiB,
KOHTPOJIIO apTepianbHOro TUCKY

Ta npoTeiHypii

— O6MexuTH BXMBaHHSA coni go < 2,0 r/geHb (< 90 MMosb/aeHb)

MpakTnyHui NyHKT 1.14.2. O6MeXTe xap4yoBe
BXXMWBaHHSA 6inka 3 ornaay Ha piBHi npoTeiHypii

— lMNpoTeinypia HedpoTnyHOro gianasoHy: 0,8—1 r/kr/aeHb Npu-
nomy 6Ginka*

— HopawTte 1 rHa 1 r BTpatu 6inka (0o 5 r/aeHb)

— Be3sneyHicTb 06MexeHHs 6inka npu M'H He 6yna BcTaHOBNeHa
nnsa giten

— MoxnmBo HapasaTy nepesary pOC/VHHIN JieTi

MpakTuyHUi NyHKT 1.14.3. O6MexTe XapyoBe
BXXUBaHHS 6inka 3 ornsagy Ha (pyHKLii HUPKK

— pLUK® < 60 mn/xB/1,73 M? 3 npoTeiHypieto HePPOTUHHOIO
gianasoHy

— O6mexTe abo BCTAHOBITL LiNboBe 3Ha4eHHs 0o 0,8 r/kr/oeHb
— YHukawTe piBHa < 0,6 r/Kr/geHb 3 ornagy Ha 6e3neky Ta pusnkK
HepoigaHH:A

— AKLEHT Ha pocnuHHi fkepena 6inka fgopeyHuin

MpakTuyHui NyHKT 1.14.4. O6MeXTe BXXUBaHHS
Kasnopi Ana AOCArHEHHs HOPManbHOrO iHAEK-
Cy Macu Tina Ta 06MeXXeHHSs LieHTpanbHOro
HaKOMUYEHHS XXMPOBOI TKaHUHU ANSA 3HNXKEHHS
PU3KUKY NporpecyBaHHsl XPOHiYHOI XBOpPO6U
HUPOK, PO3BUTKY HUPKOBOI HEAOCTaTHOCTI,
KapAioBacKynsipHUX MNOAiN Ta CMEPTHOCTI

— LlinboBui piBeHb Kinokanopin 35 Kkan/kr/aoeHb
— pLUK® < 60 mn/xe/1,73 m?: 30-35 Kkan/kr/geHb

MpakTnyHui NyHKT 1.14.5. O6MeXTe xap4oBe
BXXUBaHHS XUPIB Y nauieHTIiB 3 NigBULLIEHUM
piBHEM xonecTtepuHy Ans 3anobiraHHa KapAio-
BacKyNSIPHUM YCKNafHEHHAM

— 3popoBa fieta ons cepus

— XapyoBe BxuBaHHs Xupie < 30 % Bif 3aranbHoi KiflbKOCTi
Kinokanopiun

— MowHo- a6o noniHeHacu4eHi xupn 7—10 % Big 3aranbHoi Kifb-
KOCTi Kirokasnopin

PucyHok 16. lMpono3uyii woao Riety npy rinomepyrsipHUX 3axBOpPrOBaHHSIX.
* — jgeanbHa maca tina. 'H — rnomepynoHeghput

Practice Point 1.14.1. Restrict dietary sodium
to reduce edema, control blood pressure, and
control proteinuria

— Dietary sodium < 2.0 g/d (< 90 mmol/d)

Practice Point 1.14.2. Restrict dietary protein
based on degree of proteinuria

— Nephrotic-range proteinuria: 0.8—1 g/kg/d protein intake*

— Add 1 g per g of protein losses (up to 5 g/d)

— The safety of protein restriction in GN has not been established
in children

— Plant-based diets may be preferred

Practice Point 1.14.3. Restrict dietary protein
based on kidney function

— Estimated glomerular filtration rate < 60 ml/min/1.73 m? with
nephrotic-range proteinuria

— Limit or target intake to 0.8 g/kg/d

— Avoid < 0.6 g/kg/d due to safety concerns and risk of
malnutrition

— Emphasis on vegetable (plant) sources of protein is
appropriate

Practice Point 1.14.4. Restrict caloric intake
to achieve normal body mass index and limit
central adiposity in order to reduce chronic
kidney disease progression, development
of kidney failure, cardiovascular events, and
mortality

— Target caloric intake 35 kcal/kg/d
— Estimated glomerular filtration rate < 60 ml/min/1.73 m2:
30-35 kcal/kg/d

Practice Point 1.14.5. Restrict dietary fats in
patients with elevated serum cholesterol to
prevent cardiovascular complications

— Heart-healthy diet
— Dietary fat < 30 % of total calories
— Mono- or polyunsaturated fat 7-10 % of total calories

Figure 16. Dietary suggestions in glomerular disease.
* — ideal body weight. GN — glomerulonephritis
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1.15. BaritHiCTb | penpoAyKTUBHE 3A0POB’S Y XKiHOK
i3 3aXBOPKOBAHHSIMU KAY6OYKIB

[MpakTuynuii myHkT 1.15.1. Jorisa 3a BariTHOIO MaIlieHT-
KOIO i3 3aXBOPIOBAaHHSIM KJIYOOUKiB MOTpedye KOOpAMHALLT MiX
HedpoJIoTielo Ta aKylIepCTBOM, i B igeajli Take IJTAaHYBaHHS
CJIiI pO3TJISTHYTH IO BariTHOCTI.

1.16. BUTpQTty HQ AiKyBQHHS TQ CYMYTHi MUTQHHS

IMpakrrunuii myHKT 1.16.1. [MauieHTam i3 3aXBOPIOBAHHSI -
MU KJIYOOUKiB CJIiII 3aIIpOIIOHYBATH Y4aCTh y PEECTPi 3aXBOPIO-
BaHb Ta KJIiHIYHUX BUIIPOOYBAHHSIX, SKIIIO 1€ MOXKJIMBO.

1.17. LiAi AiKkyBAHHSI KAy6GOYKOBUX 3QXBOPHOBAHb
[Hemae pekomeHaanuiii Yu mpaKTUMYHUX PeKOMEHIalLii |

1.18. MocrrpaHcnAQHTAUiViHUM TH
[Bynpb 1acka, 3BepHITBCI 1O OKPEMUX PO3IUTIB ISl OTpU-
MaHHSI J0AaTKOBOI iH(opMalrii. |

FAaBa 2. IMyHOrAOGYAiIH-A-Hedponaris
(IgAN)/iMmyHOrAOGYAiIH-A-BACKYAIT
(IgAV)

IMyHOrAOGYyAiH-A-Hedponaris

2.1. AiarHo3

ITpaktuunuii myHKT 2.1.1. PekomMeHaauii 11omo 1iarHocTu-
K1 iMyHOT100Y1iH-A-HedponaTii (IgAN):

— IgAN MoXHa AiarHOCTyBaTH JIMILIE 3a TOMOMOTo0 0io-
MCii HUPKU.

— BusHauaiite 3a mkanoro MEST-C (mesanrianbia (M) Ta
eHpokariyisipHa (E) rinepkmiTHHHICTb, cerMeHTapHuUi cKiiepos (S),
iHTepcTuLiabHUil (bhidbpos/TyOynspHa atpodist (T) Ta miBmicsLi
(O)) BinmosinHo 10 nepenIHyTol OKchOopachKol KitacupiKariii.

— Hewmae BiporimHUX miarTHOCTUYHMX OioMapKepiB CHUpPO-
BaTKH a60 ceui mist IgAN.

— OuiHroiiTe Bcix mamieHTiB i3 IgAN 111010 BTOPMHHMX
MPUYUH PO3BUTKY XBOPOOH.

2.2. MMporHo3

[MpaktuuHuii nyHkT 2.2.1. Pexomenaalii mono Bu3HaueH-
H$I TIPOTHO3Y NepBUHHOI IgAN:

— KoiniuHi Ta ricronoriunHi gaHi mix yac 6iorcii MoXyTb
OyTH BUKOPUCTaHI /Jisl cTpaTudikallii pu3uKy Iaii€eHTiB.

— MixHapoIHUi iHCTpYMEHT IporHo3yBaHHs IgAN € miH-
HUM PECYPCOM IJIST KiTBKICHOI OLIIHKK PU3UKY IIPOTPECyBaHHS
Ta iH(pOPMYBaHHS MMALli€EHTIB IJISI CITITEHOTO IIPUITHITTS PillIeHb.

- O6uucmworite 3a QxMD

— MixHapoaHuii iHCTpyMeHT OLIHKMA mporHosy IgAN
BKJIIOYAE KIIiHIYHY iH(OopMallito Ha MOMEHT OiOIICii i He MoXe
BUKOPHUCTOBYBAaTUCS IS BU3HAYEHHSI WMOBIPHOTO BILIUBY
OyIb-sIKO1 KOHKPETHOI CXeMU JIiIKYyBaHHSI.

— Hemae ninTBepmKeHUX MPOTHOCTUYHUX OiomMapKepiB
cupoBatku abo cedi st IgAN, kpim plLIK® Ta ripoTeinypii.

2.3. NikyBaHHS

IMpaktnunuii myHkr 2.3.1. PekoMeHaailii momno jgikyBaHHs
Bcix mawieHTiB 3 IgAN, gKi He MalOTh BapiaHTHOI (DOPMU TIep-
BuHHOTO IgAN:

— OCHOBHOIO METOIO MEHEIXKMEHTY Ma€ OyTU ONTUMi30Ba-
Ha MiATpUMYIoUa J0IOMOra.

1.15. Pregnancy and reproductive health
in women with glomerular disease

Practice Point 1.15.1. Care for the pregnant patient
with glomerular disease needs coordination between
nephrology and obstetrics, and ideally, such planning
should be considered before pregnancy.

1.16. Treatment costs and related issues

Practice Point 1.16.1. Patients with glomerular dis-
ease should be offered participation in a disease registry
and clinical trials, whenever available.

1.17. Goals of glomerular disease treatment
[No recommendations or practice points]

1.18. Post-transplantation GN
[Please refer to individual chapters for further infor-
mation. |

Chapter 2. Immunoglobulin A
nephropathy (IgAN)/immunoglobulin
A vasculitis (IgAV)

Immunoglobulin A nephropathy

2.1. Diagnosis

Practice Point 2.1.1. Considerations for the diagno-
sis of immunoglobulin A nephropathy (IgAN):

— IgAN can only be diagnosed with a kidney bi-
opsy.

— Determine the MEST-C score (mesangial (M)
and endocapillary (E) hypercellularity, segmental sclero-
sis (S), interstitial fibrosis/tubular atrophy (T), and cres-
cents (C)) according to the revised Oxford Classification.

— There are no validated diagnostic serum or urine
biomarkers for IgAN.

— Assess all patients with IgAN for secondary
causes.

2.2. Prognosis

Practice Point 2.2.1. Considerations for the prog-
nostication of primary IgAN:

— Clinical and histologic data at the time of biopsy
can be used to risk stratify patients.

— The International IgAN Prediction Tool is a valu-
able resource to quantify risk of progression and inform
shared decision-making with patients.

- Calculate by QxMD

— The International IgAN Prediction Tool incor-
porates clinical information at the time of biopsy and
cannot be used to determine the likely impact of any
particular treatment regimen.

— There are no validated prognostic serum or urine
biomarkers for [gAN other than eGFR and proteinuria.

2.3. Treatment

Practice Point 2.3.1. Considerations for treatment
of all patients with [gAN who do not have a variant form
of primary IgAN:

— The primary focus of management should be op-
timized supportive care.
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— OuiH0iTE ceplLeBO-CyIMHHI PU3MKU Ta 32 HEOOXiTHOCTI
PO3MOYMHANTE BiAIOBiIHI BTpYYaHHSI.

— JlaBaiiTe mopaau o0 Croco0y KUTTS, BKIIOYAIOUM iH-
dopmaliito mpo 0OMeKEHHSI HAaTPito B iKi, BiTIMOBY BiJl KypiHHS,
KOHTpOJIb Baru Ta (pizuuHi BripaBu, SIKIIIO 11e HeOOXiTHO.

— 3a BUHSATKOM JIIETUMHOTO OOMEXXEHHSI HATpilo, KOIHE
crnendivyHe JiETUUHE BTPYUYaHHS HE MOXe 3MiHUTHU pPe3yJibTa-
™1 1ipu IgAN.

— Bapiantu IgAN: BinkmamenHs IgA i3 xBopo6oi0 MiHi-
ManbHuX 3MiH (XM3), IgAN 3 rocTpuM ypakeHHSIM HHPOK
(I'VH) ta IgAN i3 mBHIKO MPOTPecyroynM IJIoMepyioHepu-
Tom (LITIT'H) MoxXyTh moTpedyBaT crielingivHOro HeraitHOro
JIIKyBaHHSI.

IMpakTnuHmMii myHKT 2.3.2. AITOPUTM MEPBUHHOT OLIIHKHU i
BeneHHs naiieHta 3 IgAN (puc. 21).

— Assess cardiovascular risk and commence appro-
priate interventions as necessary.

— Give lifestyle advice, including information on
dietary sodium restriction, smoking cessation, weight
control, and exercise, as appropriate.

— Other than dietary sodium restriction, no specific
dietary intervention has been shown to alter outcomes
in IgAN.

— Variant forms of [gAN: IgA deposition with mini-
mal change disease (MCD), IgAN with acute kidney
injury (AKI), and IgAN with rapidly progressive glo-
merulonephritis (RPGN) may require specific immedi-
ate treatment.

Practice Point 2.3.2. Algorithm for the initial assessment
and management of the patient with IgAN (Figure 21)

IgA-OoOMiHaHTHWIA FnomepynoHedpuT |

A4
Po3rnaHeTe MOXMBI BTOPUHHI NPUYUHU:
— IgA-Backynit
— IgAN BTOpUHHa:
- wopno Bipycy (BI1, renatu)
- 3ananbHMX 3aXBOPIOBaHb KULLIEYHMKA
- aBTOIMYHHUX 3axBOPIOBaHb
- LMpPO3Y NeYiHKK
— IgA-gOMiHaHTHUIM NoCTiHeKUinH1K MH

A
lpionaTtnyHa IgAN

A
[MpoBeniTb 064YNCNEHHS 3a LUKANow
MEST-C y HupkoBili 6ioncii

A4
CTtpaTtndikynte nauieHTiB 3a pU3MKOM, BUKOPUCTO-
BYHOUM KNiHiYHI Ta FiCTOMOrYHI AaHi
Bupaxy#Te pu3ank nporpecyBaHHsi, BAKOPUCTOBYIO-
Y MDKHAPOLHWUIA IHCTPYMEHT 064MCNEHHS nporpe-
cyBaHHs IgAN (International IgAN Prediction Tool)
ONns AUCKYCIT 3 NauieHTOM Ta CniflbHOro MNPUNHATTSA
piLLEeHHSs

A4
Bknio4iTb nauieHTiB O peecTpy 3axBOPHOBAHHS |

!

Po3no4yHiTh onTumansHy Tepanito NigTpUMKM:
— ynpaeniHHa AT
— MakcumanbHo nepeHocumi fosu iAN®/BPA
— MoamdiKaLis cnocoby XUTTH
— BpaxyuTe KapAioBacKynsipHi pusanku

IgA-dominant glomerulonephritis |

\4
Consider secondary causes:

— IgA vasculitis

— IgAN secondary to:

- Viral (HIV, hepatitis)

- Inflammatory bowel disease

- Autoimmune disease

- Liver cirrhosis

— IgA-dominant infection-related GN

Y
Idiopathic IgAN

\4
Score the kidney biopsy using the
MEST-C score

Y

Risk stratify the patient using clinical
and histological data
Quantify progression risk at diagnosis using
the International IgAN Prediction Tool to inform
discussions with patients for shared decision-making

Y
| Enroll the patient in a disease registry

'

Commence optimized supportive care:
— BP management

— Maximally tolerated dose of ACE/ARB
— Lifestyle modification

— Address cardiovascular risk

PucyHok 21. lNoyaTtkoBa ouiHKa Ta Be4eHHS NayieHTIB
3 IgAN. iAl1® — inri6itopu Al®; BPA — 6110katopu
pevenTopiB Ao aHrioteH3nHy; AT — apTepianbHui
tuck; '’H — rmomepynonegput; BlJ1 — Bipyc imy-
Hogegpiynty moamHu; IgAN — imyHorno6yniH-A-
Hegpponaria; MEST-C — me3aHrrianbHa (M) Ta eHgoka-
ninsipHa (E) rinepkniTMHHICTb, CErMeHTapHUIi CKI1EPO3
(S), iHTepcTuLiinni ¢pibpos/aTpodpis KaHanbLiB
(Ty6ynspHa) (T), niemicsyi (C)

Figure 21. Initial assessment and management
of the patient with IgAN. ACEi — angiotensin-
converting enzyme inhibitor; ARB — angiotensin Il
receptor blocker; BP — blood pressure; GN —
glomerulonephritis; HIV — human immunodeficiency
virus; IgAN — immunoglobulin A nephropathy;
MEST-C — mesangial (M) and endocapillary (E)
hypercellularity, segmental sclerosis (S), interstitial
fibrosis/tubular atrophy (T), and crescents (C)
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Pexomenpartist 2.3.1. Mu peKOMeHIYEMO BCiM MallieHTam
KOHTPOJIIOBAaTU apTepiajibHUil THUCK, SK OMUCAHO B TfaBi 1.
Axio y maiienta npoteinypis > 0,5 r/100y, MM peKOMEHIy-
€MO, 11100 moyaTKoBa Teparist 6yyia abo iHTi0iTOpOM aHTiOTEeH-
3uHIepeTBopiooyoro depmeHty (AIID) abo Gro0KaTOpOM 110
peuenTopiB aHriorensuny I1 (bPA) (1B).

Pexomenpattis 2.3.2. Mu peKOMEHIYEMO BCiM TalliEHTaM 3
nporteinypieo > 0,5 r/noly, He3aaeXHO BijJl TOTO, Y1 € y HUX
rineprensis, nikyBatucs IAII® a6o BPA (1B).

2.3.1. llauienmu 3 IgAN, ski maroms eucoxkuii pusuk npozpe-
cyeanns XXH, Hezsaxcaiouu Ha MaKcumanvHy niompumyro4y me-
panino

IMpaktnunuii yHkT 2.3.1.1. PekoMeHnawii momo Jiiky-
BaHHs nauieHTiB 3 IgAN, sgKi MalOThb BUCOKUI PpU3UK MPOTrpe-
cyBaHHs1 XXH, He3Baxaroun Ha MaKCUMAaJIbHY IiATPUMYIOUY
Tepariio.

— Bucokuit pusuk niporpecyBanHs IgAN B naHuii yac Bu-
3HAvYa€eThCs K MpoTeinypist > 0,75—1 r/mo0y, He3Baxkaloun Ha
> 90 AHIB ONTUMI30BAHOTO MiATPUMYIOUOTO JIiIKYBaHHSI.

— IMyHOCyIIpecuBHI mpemapaTu Clil PO3INISIAATH JIAIIE Y
nauieHTiB 3 IgAN, y IKuX 30epira€Tbcsl BUCOKUI PU3UK IIPO-
rpecyBaHHs XXH, He3Baxkaroun Ha MAaKCUMAJIbHY ITiATPUMYIOTY
Tepaltio (MalieHTH, SIKi YBIMIIUIU JIUIIe B ONHE BEJIMKEe paHIOMi-
30BaHE KOHTPOJbOBAHE AOCIIIKEHHS, 1110 TTPUITYCKAE KOPUCTD
BiI iMyHOCYyMpecii pu cepeaHiil npoTeinypii 2,4 r/mooy).

— 3 omisiny Ha MOTOYHY HEBU3HAYEHICTD 110JI0 Oe3IMeKu Ta
e(eKTUBHOCTI iCHYIOUMX IMyHOCYTIPECUBHUX METOIIB JIiIKYBaH-
HsI, BCIM Malli€HTaM, sIKi 30epiraloTb BUCOKUIA PU3UK MPOrpe-
cyBaHHs1 XXH, He3Baxkarouu Ha MakKCUMaJbHY MiATPUMYOUY
Teparlito, CJIiji 3arpONOHYBAaTH MOXJIUBICTb B3STH Y4acTh Y KJTi-
HIYHOMY TOCITiIKEHHI.

— ¥V BCiX MalLli€HTIB, y SKUX PO3TJISIAETLC iIMyHOCYIIPECis,
CJIijl 1eTaTbHO OOTOBOPUTH PUBMKM Ta TIEpeBarv KOXXHOTO Mpe-
mapaTy 3 YCBIZOMJIEHHSIM TOTO, IO MOOIYHI e(heKTH JIiIKyBaH-
H$I € OLIbLI iMOBipHUMM Y TaLieHTiB i3 pLIIK® < 50 mu/xB Ha
1,73 m2.

— IcHye HeAOCTaTHHO AOKA3iB HA MiATPUMKY BUKOPUCTAHHS
ouinku MEST-C 3a Okcdopacbkoro kinacudikalieto aisi Bu-
3HAYEHHSI TOTO, YU CJIijl MoYMHaTH iMyHocympecito ipu IgAN.

— IcHye HemocTaTHBO MOKa3iB, 1100 MpUAMATU PillIEHHS
PO JIiIKyBaHHS Ha OCHOBI HAsIBHOCTI Ta KiJIbKOCTI IiBMiCSIIiB
y GionTaTi HUPKWU.

— MixnHapogHuii iHCTpYMEHT IIporHo3yBaHHsI IgAN He
MOXHA BUKOPUCTOBYBATH TSI BU3HAYEHHST IMOBIPHOTO BILIN-
BY OyIb-sIKOI KOHKPETHOI CXeMU JiKyBaHHSI.

— Crig mpoBOIUTU IMHAMIYHY OLIIHKY PU3HUKY IaIlli€eHTa 3
4acoM, OCKIJIbKM DillIeHHS 1100 iMyHOCYIpECii MOXYTb 3Mi-
HUTHUCS.

ITpakrrununii nyHKT 2.3.1.2. 3HUKEHHS IPOTEiHYpii 10 piB-
Hst MeHIIe | 1/100y € cyporaTHUM MapKepoM MOKpalleHHs pe-
3yJIbTaTiB poOOTH HUPOK 3a IgAN, a 3HMKEHHST 10 PiBHS MEH-
e 1 r/mo0y € po3yMHOIO METOIO JIiKyBaHHSI.

Pexomenpartis 2.3.1.1. Mu niporoHyeMo NalieHTaM, y SIKMX
30epira€TbCsl BUCOKMI pU3MK TiporpecyBaHHss XXH, He3Ba-
JKalouM Ha MaKCHUMAaJIbHY TATPUMYIOUY Tepartito, po3rssHyTH
MOXKJIMBICTh 6-MIiCSYHOTO KYypCy IIIOKOKOPTUKOITHOI Tepa-
mii. HeoOximHO 0OroBOPUTH BaXXJIMBMII PU3UK TOKCUYHOCTI,
1110 BUHMKAE TP JiKyBaHHI Malli€HTiB, 0COOJMBO TUX, Y KOTO
pIIK® < 50 mu/xB Ha 1,73 M2 (2B).

Recommendation 2.3.1. We recommend that all pa-
tients have their blood pressure managed, as described
in Chapter 1. If the patient has proteinuria > 0.5 g/d,
we recommend that initial therapy be with either an
angiotensin-converting enzyme inhibitor (ACE;i) or an-
giotensin II receptor blocker (ARB) (1B).

Recommendation 2.3.2. We recommend that all pa-
tients with proteinuria > 0.5 g/d, irrespective of whether
they have hypertension, be treated with either an ACEi
or ARB (1B).

2.3.1. Patients with IgAN who are at high risk of pro-
gressive CKD despite maximal supportive care

Practice Point 2.3.1.1. Considerations for treatment
of patients with IgAN who are at high risk of progressive
CKD despite maximal supportive care.

— High risk of progression in IgAN is currently
defined as proteinuria > 0.75—1 g/d despite > 90 days of
optimized supportive care.

— Immunosuppressive drugs should be considered
only in patients with IgAN who remain at high risk of
progressive CKD despite maximal supportive care (The
patients enrolled in the only large randomized con-
trolled trial [RCT] suggesting benefit of immunosup-
pression had an average of 2.4 g/d of proteinuria).

— In view of the current uncertainty over the safety
and efficacy of existing immunosuppressive treatment
choices, all patients who remain at high risk of progres-
sive CKD despite maximal supportive care should be
offered the opportunity to take part in a clinical trial.

— In all patients in whom immunosuppression is
being considered, a detailed discussion of the risks and
benefits of each drug should be undertaken with the
patient recognizing that adverse treatment effects are
more likely in patients with an eGFR < 50 ml/min per
1.73 m2,

— There is insufficient evidence to support the use
of the Oxford Classification MEST-C score in deter-
mining whether immunosuppression should be com-
menced in IgAN.

— There is insufficient evidence to base treatment
decisions on the presence and number of crescents in
the kidney biopsy.

— The International IgAN Prediction Tool cannot
be used to determine the likely impact of any particular
treatment regimen.

— Dynamic assessment of patient risk over time
should be performed, as decisions regarding immuno-
suppression may change.

Practice Point 2.3.1.2. Proteinuria reduction to un-
der 1 g/d is a surrogate marker of improved kidney out-
come in IgAN, and reduction to under 1 g/d is a reaso-
nable treatment target.

Recommendation 2.3.1.1. We suggest that patients
who remain at high risk of progressive CKD despite
maximal supportive care be considered for a 6-month
course of glucocorticoid therapy. The important risk of
treatment-emergent toxicity must be discussed with pa-
tients, particularly those who have an eGFR <50 ml/min
per 1.73 m?(2B).
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ITpaktrunuii myHKT 2.3.1.3. BUKOpUCTaHHS TIIFOKOKOPTH -

Koinis mpu IgAN:

— KuiniuHa KopucTb rimokokopTukoinis npu IgAN He BeTa-
HOBJIEHA, TOMY IX CJIil MpU3HAYaTU 3 0COOJUBOIO 00EPEKHICTIO

a00 TMOBHICTIO YHUKATU B CUTYallisIX, HAaBeJCHUX Ha puc. 23.

Practice Point 2.3.1.3. Use of glucocorticoids in
IgAN:

— Clinical benefit of glucocorticoids in IgAN is not
established and should be given with extreme caution or
avoided entirely in situations listed in Figure 23.

pLUK® < 30 mn/xs/1,73 m?*

eGFR < 30 ml/min/1.73 m?*

LiabeTt

Diabetes

Hagwmipra maca tina (IMT > 30 kr/m?)t

Obesity (BMI > 30 kg/m?)t

JlaTeHTHi indekuii
(BipyCcHUI renaTtuT, TY6EPKyIbO3 TOLLO)

Latent infections
(e.g., viral hepatitis, TB)

BTopurHHi 3axBoOproBaHHs (Hanpuknag, Lpos)

Secondary disease (e.g., cirrosis)

AKTUBHA NenTuyHa BUpaska

Active peptic ulceration

HekoHTponboBaHe ncuxiyHe 3axBOPOBAHHSA

Uncontrolled psychiatric illness

TaXXKMIA OCTEONOPO3

Severe osteoporosis

PucyHok 23. Cutyalujii, Konv noTpi6HO yHUKaTH
3acTocyBaHHS ITIIOKOKOPTUKOIQIB a6o npusHayaTn
3 06epexHicTio.

* — pocnipxeHHs «TepaneBTu4Ha ouiHKa cTepoigis npu
IgA-Hedpponarii rmo6anbHo» (The Therapeutic Evaluation of
Steroids in IgA Nephropathy Global (TESTING) [109]) Bkntoya-
J10 nayieHTiB i3 pLUK® 20-30 mn/xB/1,73 M?, ane nuwe 26 na-
YieHTiB Mann Takui giana3oH HUPKoBoOI ¢yHKUiT. 3aspaanerigb
BU3Ha4YeHa cybrpyna 6yna npoaHasni3oBaHa Ha O3HakKu eghek-
TUBHOCTi Ta TOKCUYHOCTI, LL{O 6Y/10 HeJOCTaTHbO MOTYXHUM
ANA BifOKpeMJIeHHs Big rpynu nayieHTiB i3 plUK® < 30 mn/
xB/1,73 M2. t — Bucokun IMT (iHgekc macu Tina) y BocnigxeHHi
TESTING He 6yB crieynhidHUM KpUTEPIEM BUKIIIOYEHHS, ane
cepegHii IMT ctaHoBUB < 24 Kr/m>.

— IcHye HemocTaTHLO JOKa3iB, sIKi O MiATBEpIKYBaJIN BU-
kopuctansa ouinku MEST-C 3a Oxcdopracbkoio kimacudi-
Kalli€ro U1 BU3BHAYEHHSI TOr0, KOJU CJIifl IIOYNMHATH OyIb-SIKY

Teparlilo IIIOKOKOPTUKOIZaMMU.

— Hewmae naHwux, ki 6 miaTBepaKyBaau e(peKTUBHICTb a00
3HUKEHY TOKCUYHICTh CXeM MPUIOMY INIIOKOKOPTUKOIIIB Ye-

pe3 IeHb a00 MPOTOKOJIIB i3 3HVKEHHSIM J03U.

— ¥ pasi HeoOXiMHOCTI JTiKyBaHHSI TIIIOKOKOPTUKOIZOM (eK-
BiBaJICHT MpeaHi3oioHy > 0,5 Mr/Kr/mo0y) ciiig 6pat 10 yBaru
HEOOXiHICTh MPOdiIaKTUKKM MHEBMOIIMCTHOI IMTHEBMOHII pa-
30M i3 racTpOIPOTEKILIEI0 Ta 3aXMCTOM KiCTOK BiJITOBITHO 110

MiCLIEBUX peKOMEHIALIi.

IIpaktnunumii myskT 2.3.1.4. Benmenns manieHTiB 3 IgAN,
SIKi 30epiraloTh BUCOKMI PU3UK IIPOrPEeCYBAHHS MiCIIsI MaKCH-

MaJIbHOTO MiATPUMYIOUOTO JIiKyBaHHS (puc. 24).

IIpaxktuunuii myHkT 2.3.1.5. IH11i hapmakosoriuydi MmeToau

JIiKyBaHHs, oliHeHi njis IgAN (puc. 25).

Ipaxktuanuit myHkT 2.3.1.6. ToH3unexkromis mpu IgAN:
— ToH3WIeKTOMIIO He CJTil BUKOHYBAaTH B JIiKyBaHHi IgAN y

MauieHTiB €BPONEOITHOI pacH.

— TOH3UIEKTOMisI POITOHYETHCS B AESIKMX HAIliOHATbHUX
peKOMEHALlisSIX 11010 JIIKYBaHHSI pELIMINBYIOUOTO TOH3WIIITY Y

nauieHTiB 3 [gAN.

— YwucneHHi mociimkeHHs, ipoBeieHi B SAmoHii, nmosino-
MJISTIOTh TIPO TIOKpAIleHHsT BMXKWBAHOCTI HUPOK 1 YaCTKOBY
abo IIOBHY peMicilo remarypii Ta IPOTEiHypil Iicisa TOH3U-
JIEKTOMil OKpeMo abo 3 IIyJIbC-Tepari€lo MIIOKOKOPTUKOIZaMU

(puc. 26).

Figure 23. Situations when glucocorticoids
should be avoided, or administered
with great caution.

* — the Therapeutic Evaluation of Steroids in IgA Ne-
phropathy Global (TESTING) study [109] included patients
with eGFR 20-30 ml/min per 1.73 m?, but only 26 patients
in total had this range of kidney function. Prespecified
subgroup analyses for signals of efficacy and toxicity
were underpowered and did not distinguish patients with
eGFR < 30 ml/min per 1.73 m?.t — high BMI in the TESTING
study was not specifically considered an exclusion, but
the mean BMI was < 24 kg/m?. BMI — body mass index;
eGFR — estimated glomerular filtration rate; TB — tuber-
culosis.

— There is insufficient evidence to support the use
of the Oxford Classification MEST-C score in deter-
mining when any glucocorticoid therapy should be
commenced.

— There are no data to support efficacy or reduced
toxicity of alternate-day glucocorticoid regimens, or
dose-reduced protocols.

— Where appropriate, treatment with glucocorti-
coid (prednisone equivalent > 0.5 mg/kg/d) should in-
corporate prophylaxis against Pneumocystis pneumo-
nia along with gastroprotection and bone protection,
according to local guidelines.

Practice Point 2.3.1.4. Management of patients
with IgAN who remain at high risk for progression after
maximal supportive care (Figure 24)

Practice Point 2.3.1.5. Other pharmacologic thera-
pies evaluated in IgAN (Figure 25)

Practice Point 2.3.1.6. Tonsillectomy in IgAN:

— Tonsillectomy should not be performed as a treat-
ment for I[gAN in Caucasian patients.

— Tonsillectomy is suggested in some national
guidelines for the treatment of recurrent tonsillitis in
patients with IgAN.

— Multiple studies from Japan have reported im-
proved kidney survival and partial or complete re-
mission of hematuria and proteinuria following
tonsillectomy alone or with pulsed glucocorticoids
(Figure 26).
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2.4. OcobauBi cutyauii

IMpakruunuii myHKT 2.4.1. ISAN 3 He(PpOTUUYHUM CUHAPO-
MOM:

— Pinko y nauienTiB 3 IgAN criocrepiraerbcst HeppoTHUy-
HUN CUHIpPOM (HAOpPSIKW, TimoaJbOyMiHEMisl Ta TIPOTEiHypist
HepPOTUYHOTO Jiana3zoHy > 3,5 r/no0y).

— ¥V 1ux BUMaakax BinkiaaneHHs Me3aHTiaibHOTO IgA Moxe
OyTH IIOB’si3aHE 3 OCOOJIMBOCTSIMUM CBITJIOBOI Ta €JIEKTPOHHOI
MIiKPOCKOIIii, 110 Y3roIKy€EThCS 3 ITOAOLUTONATIEIO, sIKa Hara-
nye XM3.

— Hesposymino, yu 1e crietnpiyHui ToT0IMTONAaTUYHUI
BapiaHT IgAN, yu HasiBHicT, XM3 y marienTa 3 IgAN.

— TlamieHTn 3 Giorci€l0 HUPKU, 110 AEMOHCTPYE BilKjia-
JIEHHSI Me3aHTiabHoro IgA, a TakoxX 3 03HaKamMu CBITJIOBOI Ta
€JIEKTPOHHOI MiKpOCKOTIii, sIKi BilMoBimaioTh o3Hakam XM3,
MOBUHHI JIIKYBaTHUCS BiIMOBIIHO 10 peKoMeHalliit momxo XM3
(po3nin 5).

— [laitieHTiB 3 HEPOTUUHUM CUHAPOMOM, Y SIKHX OioTiCist
HUPKU Ma€ CYIyTHiI O3HAKW Me3aHTioNnpoihepaTuBHOTO TJ10-
mepynonedppury (MIIT'H), ciig Bectu Tak camo, K i TamieH-
TiB 3 BUCOKMM pU3UKOM nporpecyBaHHst XXH, He3Baxkaiouu Ha
MaKCHMAaJIbHY MiATPUMYIOUY Tepallilo.

— Ilpoteinypis HedpoTUUHOrO Aiama3oHy 0e3 Hehpo-
TUYHOTO CUHIPOMY TaKOX MOXe crioctepiratucs mnpu IgAN,

2.4. Special situations

Practice Point 2.4.1: IgAN with nephrotic syn-
drome:

— Rarely, patients with IgAN present with nephro-
tic syndrome (including edema and both hypoalbumi-
nemia and nephrotic-range proteinuria > 3.5 g/d).

— In these cases, mesangial IgA deposition can be as-
sociated with light and electron microscopy features other-
wise consistent with a podocytopathy resembling MCD.

— It is unclear whether this is a specific podocyto-
pathic variant of IgAN or the existence of MCD in a
patient with IgAN.

— Patients with a kidney biopsy demonstrating me-
sangial IgA deposition and light and electron micros-
copy features otherwise consistent with MCD should
be treated in accordance with the guidelines for MCD
(Chapter 5).

— Patients with nephrotic syndrome whose kidney
biopsy has coexistent features of a mesangioprolifera-
tive glomerulonephritis (MPGN) should be managed in
the same way as those patients at high risk of progressive
CKD despite maximal supportive care.

— Nephrotic-range proteinuria without nephrotic
syndrome may also be seen in IgAN, and this commonly

He 3acTtocoByeTbcs A0
Takux BapiaHTiB IgAN:
— IgA-genosunTn 3a XBopo-
61 MiHIManbHUX 3MiH
— IgAN 3 rocTpum ypaxeH-

NigTPUMKU:
— ynpaeniHHa AT

MpoTeiHypisa > 1 r/oeHb, He3BaXkaK4M Ha
LLoHanmeHLwe 3 Mic. oNTUMI3oBaHOI Tepanii

— MakcumarsbHo nepeHocumi [oa3n iAN®/BPA
— OUiHITb KapAioBacKynspHi pusanku

He 3acTtocoByeTbCs:
— po IgA-BackyniTis
— IgAN, BTOpWHHOI: 0o
BIJ1, renatuTy, 3anansHux
3aXBOPIOBaHb KMLLEYHUKA,

aBTOIMYHHUX 3aXBOpPIO-
BaHb, LMpO3y

HSIM HUPOK
— IgAN 3i wengko nporpe- A
cytoumm NH PosarnaHsTe 3anyyeHHs 0o KNiHiYHUX

0OCHioKeHb

— IgAN-gomiHaHTHOroO
nocTiHdekuinHoro M

v

v

pLLUK® < 30 mn/xs/1,73 m?

pLLUK® > 30 mn/xe/1,73 m2

CneuucpivHi nonynsawuii:
— SANOHLi — PO3rnsiHLTE

TOH3UITEKTOMILO

Crtpatudpikauia pusukis

— CcTapLui BiK

— MeTabonivYHNA CUHOPOM
— HagMmipHa Maca Tina
— naTeHTHI iHdeKuii
BIJT, HBV, HCV)

Y — KuUTalLi — po3rnsHbTe
MikotbeHonaty modeTusn
SIK rMIOKOKOPTUKOIA-36epi-
ralyun npenapar

TOKCUYHOCTI:

(Tb,

A

Y

PosrnaHyTn makcumansHy
Tepanito NigTPUMKK

O6roBopuTH pusnku/nepe-
Baru rintoKOKOPTUKOIAHOIO

npodinto’

PucyHok 24. BepeHHs nauyieHTis i3 IgAN, siKi 3annarotscs y rpyni pusnKy nporpecysBaHHs
nicns MmakcumarnbHOI Tepanii nigTpuMKuy.

* — IgAN 3i WBMAKO NporpecyloYnm riomepynoHeqPUTOM PO3KPUTO Y NPaKTUYHOMY nyHKTI 2.4.3. 1 — pocnigxeHHss TESTING
[109] nemoHCcTpye paHHi AOKa3u egheKTUBHOCTI y nauieHTIB 3 BUpaXKeHot npoTeiHypieto (2,4 r/aeHb y cepeaHboOMy) LOAO 3a-
XBOPIOBaHOCTI, NOB’A3aHOi 3 NliKyBaHHAM, Ta cmepTHOCTI. IATI® — jHri6itopn Al®; BPA — 6510KaTopum peLenTopis 40 aHrioTeH-
3uHy Il; AT — aptepianbHuii Tuck; pLLUK® — po3paxyHkoBa LUK®; T'H — rnomepynoHegpput; HBV — Bipyc renatuty B; HCV —
Bipyc renatuty C; BIJl — Bipyc imyHogedpiunty moanHn; IgAN — imyHorno6yniu-A-Hegponarisi; Tb — Ty6epKynbo3
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Not applicable to variant
forms of IgA:
— IgA deposition with mini-
mal change disease
— IgAN with acute kidney

— BP management

— Lifestyle modification

Proteinuria > 1 g/d despite at least 3 month
of optimized supportive care:

— Maximally tolerated dose of ACEi/ARB

— Address cardiovascular risk

Not applicable to:
— IgA vasculitis
— IgA nephropathy se-
condary to:
- Viral (HIV, hepatitis)

injury - Inflammatory bowel
— IgAN with a rapidly pro- A disease
gressive glomerulonephritis* . . . . - Autoimmune disease
Consider enroliment in a clinical trial - Cirrhosis
I — IgA-dominant postinfec-
tious GN
v ¥

eGFR < 30 ml/min/1.73 m?

eGFR > 30 ml/min/1.73 m?

Specific populations:
Y — Japanese — consider

Toxicity risk stratification:
— Advanced age

— Metabolic syndrome

— Obesity

— Latent infection (TB, HIV,
HBV, HCV)

tonsillectomy

— Chinese — consider
mycophenolate mofetil as
a glucocorticoid-sparing
agent

A

Y

Consider maximal
supportive care

of glucocorticoids should
be individually discussed?

Risk/benefit profile

Figure 24. Management of patients with IgAN who remain at high risk
for progression after maximal supportive care.

* — IgAN with rapidly progressive glomerulonephritis is covered in Practice Point 2.4.3. * — the TESTING study [109] shows
early evidence of efficacy in patients who had marked proteinuria (2.4 g/d average) at the expense of treatment-associated
morbidity and mortality. ACEi — angiotensin-converting enzyme inhibitor; ARB — angiotensin Il receptor blocker; BP — blood
pressure; eGFR — estimated glomerular filtration rate; GN — glomerulonephritis; HBV — hepatitis B virus; HCV — hepatitis C
virus; HIV — human immunodeficiency virus; IgAN — immunoglobulin A nephropathy; TB — tuberculosis

i Lle 3a3BUYaii BimoOpaxae CyNnyTHili BTOpPUHHUI (POKaTbHUI
cerMeHTapHuii raomepyiockiepos (PCI'C) (Hanpukian,
OXXMPiHHSI, HEKOHTPOJbOBaHA TillepTeH3is1) a00 PO3BUTOK MO-
IIMPEHOTO TJOMEPYJIOCKIEPO3y i TyOyJOIHTEPCTULIAIbHOTO
Gidpo3y.

IMpaktnunuii myHkT 2.4.2. [gAN 3 'YH:

— I'VYH moxe BuHukaru y nailieHTiB 3 IgAN y Burisai
TSKKOI BUOMMOI reMaTypil, 3a3BUYail y 3B’I3KY 3 iH(pEKIIi€0
BEPXHIX AUXadbHMX LUISXiB. CIim po3TISHYTH MOXIIMBICTH
MOBTOPHOI OiOIICii HUPKM y MAIiE€HTIB, ¥ IKMX HE CIIOCTEPi-
Tra€TbCsl IMOKpalleHHs (YHKIil HUPOK IIPOTATOM 2 THUKHIB
micist mpunuHeHHs1 remarypii. Heraitne nikyBanns I'VH 3
SIBHOIO TeMAaTypi€l0 Ma€ 30CEepPeIUTUCS Ha IMiATPUMYIOUYOMY
nikyBaHHi ['YH.

— IgAN TakoxX MOXKe MPOSIBISITUCS Y BUIJISIAI HOBOTO €ITi-
3ony I'YH a6o nig yac npupoanoro po3sutky LUTITH i3 mBua-
KUM (popMyBaHHSIM ITiBMiCsI1IiB, 3a3BUYaii 3a BiZICYTHOCTI SIBHOI
remaTypii. 3a BiICyTHOCTiI BUIMMOI TeMaTypii Ta 3a BUKJTIOUEH-
Hs1 iHmmx npuunH LUTITH (Hanpuknam, BacKyJliT, oB’si3aHU i
3 aHTUHEUTPO(DIIbHUMU IUTOIIA3MATUYHUMM aHTUTLIaMU
(ANCA), anturiioMmepyisipHa XBopoba 0a3ajbHOI MeMOpaHU
KJITy0OYKiB) Ta OOOPOTHMX MPUIMH (HAIIPUKIIA[A, TOKCUIHICTh
JIiKiB, 3arajibHi Ipe- i HOCTpeHAIbHI MPUIMHHU) CJIiJ BUKOHATHU
Hedpobiornciio SsKoMora IIBUIIIIE.

reflects coexistent secondary focal segmental glomeru-
losclerosis (FSGS) (e.g., obesity, uncontrolled hyper-
tension) or development of extensive glomerulosclerosis
and tubulointerstitial fibrosis.

Practice Point 2.4.2. IgAN with AKI:

— AKI can occur in patients with IgAN in the con-
text of severe visible hematuria, commonly in associa-
tion with an upper respiratory tract infection. A repeat
kidney biopsy should be considered in patients who fail
to show improvement in kidney function within 2 weeks
following cessation of the hematuria. Immediate mana-
gement of AKI with visible hematuria should focus on
supportive care for AKI.

— IgAN may also present with AKI either de novo
or during its natural history due to an RPGN with ex-
tensive crescent formation, commonly in the absence
of visible hematuria. In the absence of visible hema-
turia and when other causes of an RPGN (e.g., anti-
neutrophil cytoplasmic antibody [ANCA]-associated
vasculitis [AAV], anti-glomerular basement membrane
[GBM] disease) and reversible causes (e.g., drug to-
xicity, common pre- and post-kidney causes) have been
excluded, a kidney biopsy should be performed as soon
as possible.
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Mpenapart

PekomeHgoBaHe
BUKOPMUCTaHHS

MpumiTkn

AHTUTpOMOOLIMTApPHI 3acobum

He pekomeHngoBaHo

HesagokymeHTOBaHa eheKTUBHICTb

AHTUKOArynsaHTu He pekomeHgoBaHO He3apokymeHTOBaHa e(PeKTUBHICTb

. Hewmae pokasiB epekTMBHOCTI K MOHOTepanii a6o y
AsarionpuH He pexomenpoBaro KOMGiHaLii 3 FIOKOKOPTMKOIgaMm
Linknodpocamig, He pekomeHpgosaHo Okpim wBnako nporpecytoyoi IgAN

IHriGiTOpU KanbUMHEBPUHY

He pekomeHgoBaHO

HesagokymMeHTOBaHa eheKTUBHICTb

Putykcumab

He pekomeHgoBaHO

He3agokymeHTOBaHa e(PeKTUBHICTb

Pn6’sunin xnp

He pekomeHgoBaHO

MauieHTn, AKi NpUMMaloTb PUG’ YU XUP, NOBUHHI
6yTW NPOKOHCYNLTOBAHI 3 JO3YBaHHA Ta hopmynn
npenapary, BKazaHoi B ony6ikoBaHUX KIiHIYHMX

JOCNIOXEHHAX

MMF

KuTtancbKi nauieHTn:

y nauienHTiB, AN AKNX po3-
rMAAAETHCA NPUAOM TTIHOKO-
kopTukoigie, MMF moxe 6yTn
BMKOPUCTaHWUI AK FMIOKOKOPTH-
Koig-36epiratounin npenapart

B ogHomy 3 PKA, nposegeHomy B Kutai, MMF i3
FMIOKOKOPTMKOIAAMW Y HU3bKIN 03I He MaB ripLumnx
pe3ynbTaTiB, HiX MIOKOKOPTUKOIAN Y CTaHAaPTHIN
[03i And nikysaHHa noyatky IgAN i3 HasBHUMM Npo-
nicbepatnBHuMK 3miHamu (E Ta C 6e3 Hekpoay) 3a
JaHnMK 6ioncii HUPKK Ta 3 NPOTEIHYpPIEID

> 1,0 r/geHb. CnocTepiranocb 3Ha4HO MEeHLLIE NO6iY-
HUX edeKTIB y rinui KOM6iHOBaHOI Tepanii, HiX ans
NIIOKOKOPTUKOIA-COpigHEHNX ' ®

HekutanchbKi nauieHTH:
He[oCTaTHbO AaHWX ANns nig-
TPUMKM BUKOpUcTaHHs MMF

Y MHOXUHHMX PK[ MoHoTepania MMF y HekuTam-
CbKUX MaLEHTIB HE Masna [oKasiB eheKTUBHOCTIZ®

iapoKcMxXNopoxiH

KuTancbki nadieHTu:

y nauienTiB, AKi 3anuLarTbCcs B
rpyni BUCOKOro pu3nKy npo-
rpecyBaHHs, He3Baxaroumn Ha
onTuMmizadito Tepanii NigTPUMKU

Y HeBenvkoMy kopoTkoTpusanomy PKL, nposege-
HOMY B KuTali, rifipOKCUXJI0POXiH Npu3Hadanu nawi-
€HTam 3 npoTeiHypieto 0,75-3,5 r/geHb, He3Baxaro4m
Ha ONTMMI30BaHe 3HMXEHHS NpoTeiHypii o 48 % 3a
ponomoroto iAMN®/BPA npotn 10 % y rpyni nnaue6o
npoTsarom 6 micsauis®

HekuTtancbki nauieHTu:
HepgocTaTHbLO JoKadiB ans nia-
TPUMKM BUKOPUCTAHHS

iApOKCUMXNOPOXiH He 6YNO JOCMIAXEHO Y HeKuTam-
CbKMUX MaLieHTiB

PucyHok 25. IHwi ghapmakonoridyHi 3acobu tepanii, oyiHeHi gnsi IQAN. ' — Hou et al. [115]; 2 — Hogg et al. [116];
3 — Frisch et al. [117]; * — Maes et al. [118]; ° — Vecchio et al. [119]; ¢ — Liu et al. [120]. iAl1® — iHri6iTopn
All®; BPA — 6nokaropu peyenropis fo aHriotreH3uHy Il; IgAN — imyHorno6yniH-A-Hegpponartis; MMF —
mikogpeHonary mogperun; PK[] — paHaomizoBaHe KOHTPOJIbOBaHe [OCiAXEHHS

Agent

Suggested usage

Remarks

1

2

3

Antiplatelet agents

Not recommended

No documented evidence of efficacy

Anticoagulants

Not recommended

No documented evidence of efficacy

Azathioprine

Not recommended

No evidence for efficacy as monotherapy or when combined with
glucocorticoids

mofetil (MMF)

considered MMF may be
used as a glucocorticoid-

sparing agent

Cyclophosphamide | Not recommended Unless in the setting of rapidly progressive IgAN

Calcineurin . .

inhibitors Not recommended No documented evidence of efficacy

Rituximab Not recommended No documented evidence of efficacy

. . Patients who wish to take fish oil should be advised of the dose and

Fish oil Not recommended formulation used in the published clinical trials that reported efficacy
Chines patients In a single RCT conducted in China, VVF with low-dose glucocor-
In those patients in whom | ticoids was noninferior to standard-dose glucocorticoids for the

Mycophenolate glucocorticoids are being | treatment of incident IgAN presenting with proliferative histologic le-

sions (E or C lesions with or without necrosis) on kidney biopsy and
proteinuria > 1.0 g/d. There were significantly fewer glucocorticoid-
related side effects in the combination-therapy arm™ 5
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lpogoBXxeHHs
1 2 3
Non-Chines patients
There is insufficient In the RCTs of MMF in non-Chinese patients there was no evidence
evidence to support the for efficacy of MMF monotherapy?-
use of MMF

Chines patients

In those patients who
remain at high risk of
progression in spite of

Non-Chines patients
There is insufficient
evidence to support the
use in those patients

Figure 25. Other pharmacologic therapies evaluated in IJAN. " — Hou et al. [115]; 2 — Hogg et al. [116];
38— Frisch et al. [117]; * — Maes et al. [118]; ° — Vecchio et al. [119]; ¢ — Liu et al. [120].
ACEi — angiotensin-converting enzyme inhibitor; ARB — angiotensin Il receptor blocker; IgAN —
immunoglobulin A nephropathy; MMF — mycophenolate mofetil; RCT — randomized controlled trial

In a small, short-term RCT conducted in China, hydroxychloroquine
introduced to patients with proteinuria of 0.75-3.5 g/d despite
optimized ACEIi/ARB reduced proteinuria by 48 % versus 10 % in
the placebo group at 6 months®

Hydroxychloroquine has not been evaluated in non-Chinese patients

finoHcbka IgAN Kuraicbka IgAN €sponeiicbka IgAN

KniHiyHa | PyTuHHE npuaHaveHHs (4acTo 3 nynbcamm He BrKOpUCTOBYETLCA
npakTuka | rioKOKOPTUKOIAIB) PYTUHHO

MHOXMHHI KOropTHI [OCAIAXEHHS ™™ BKMtoYa-
1V BENUKI PETPOCMEKTUBHI AOCTIIKEHHS i3
BiINOBIOHOK CXUJILHICTIO®, NOKa3anu Kpatle
BVKMBAHHSA HUPKM MICNA TOH3UIEKTOMII.

B ogHomy PKI He Baanoce NpofeMoHCTpyBaTu
pisHuUIo y pLUK® 3a 1 pik nicns TOH3UneKTomii
MOPIBHAHO 3 TOH3WUNEKTOMIEIO Ta NynbCcamu
TTIIOKOKOPTUKOIAIB, MoAasnbLui faHi HeBigomi®
PucyHok 26. PerioHarnbHe BUKOpUCTaHHS TOH3UJIEKTOMIl sik criocoby nikyBaHHsi IQAN. ' — Yang et al. [124]; 2 —
Kawasaki et al. [123]; 3 — Hotta et al. [121]; * — Reid et al. [95]; ° — Hirano et al. [125]; ¢ — Kawamura et al. [122].
PLIK® — po3paxyHkoBa LLIK®; IgAN — imyHorno6yniH-A-Hegpponarisi; PK[ — paHaomMi3oBaHe KOHTpOJIbOBaHe
AocigXeHHs

He BMKOpUCTOBYETLCA

Oyxe mano gaHux y uin
nonynsuii. HasBHi gaHi He
OEMOHCTPYIOTb ePeKTUB-
HOCTi TOH3UNEKTOMIT 1K
cnocoby nikysaHHs IgAN y
€BPOMNENCLKNX NaLieHTiB

Hemae nocnigoBHMX gaHux
y Manumx peTpoCrneKTUBHMUX
KOFOPTHUX AOCHIIKEHHSX i
ManeHbKOMY OOHOLIEHTPO-
BaHomy PK[

MpuMiTKK

Japanese IgAN Chinese IgAN Caucasian IgAN

Clinical Performed routinely (often with pulsed
practice glucocorticoids)

Multiple cohort studies'$, including a large retro-
spective study with propensity matching®, report
improved kidney survival following tonsillec-
Remarks tomy. A single RCT failed to show a difference
in eGFR at 1 year comparing tonsillectomy vs.
tonsillectomy and pulsed glucocorticoids, and no
longer term data are available from this study®

Figure 26. Regional use of tonsillectomy as a treatment for IgAN. ' — Yang et al. [124]; 2 — Kawasaki et al. [123];
3 — Hotta et al. [121]; * — Reid et al. [95]; ° — Hirano et al. [125]; ¢ — Kawamura et al. [122].
eGFR — estimated glomerular filtration rate; IgJAN — immunoglobulin A nephropathy; RCT — randomized
controlled trial

Not routinely performed | Not performed

Very few data available in
Inconsistent data from this population. Available
small retrospective data do not support the ef-
cohort studies and a ficacy of tonsillectomy as a
small single-center RCT | treatment for IgAN in Cauca-
sian patients

IMpaktnunnii myHkT 2.4.3. I[gAN nipu LUTITH: Practice Point 2.4.3. IgAN with RPGN:

— IlIBugko mporpecyroua IgAN BH3HAYAETHCS SIK 3HIDKCH- — Rapidly progressive IgAN is defined as a > 50 %
Hs pIIIK® > 50 % mnpotsirom < 3 micami, sxmio i npuuuHu — decline in eGFR over < 3 months, where other causes
1LUIITH (manpuknan, ANCA-acouiiioBanuii Backymit, aHTu-GBM-  of an RPGN (e.g., AAV, anti-GBM disease) and re-
3aXBOPIOBAHHS) Ta OOOPOTHI NMpUYMHM (HAIpUKIal, TOKCMYHICTL  versible causes (e.g., drug toxicity, common pre- and
JIIKiB, TTOLIMPEHI Ipe- Ta ITOCTpeHaIbHI MPUYMHM ) Oy BUKTIOUeHi.  post-kidney causes) have been excluded.
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— ¥V 1ux BUMNaakKax HeoOXigHa OioIlCisi HUPKU, sIKa 3a3BU-
Yail IeMOHCTPYE Me3aHTiaJlbHy Ta €HIOKAMiISIpHY TilepKJli-
TUHHICTb, a TAKOX BUCOKY YacTKy KJIYOOUKiB, ypaXeHUX MiB-
MiCSILISIMM 3 TUISTHKAMU BOTHUIIIEBOTO HEKPO3Yy.

— HagsHicTp miBMmics11iB y 6ionTati HUPKX 3a BiJICYTHOCTI
CYMYTHbBOI 3MiHM KpeaTWHiHYy CUPOBAaTKM HE € IIBUAKO TPO-
rpecytounM IgAN; ofqHaK 11i maiieHTu MOTPeOyITh PETEIHLHOTO
CTIOCTEPEXEeHHS, 11100 3a0€3MeYnTH IIBUIKE BUSBICHHS OY/Ib-
skoro 3HmxkeHHs LIIK®. SIkiio ue cranocst, MOXHa pO3IISIHY-
TH TIOBTOPHY Oi0IICil0 HUPKM.

— IlamienTam i3 mBuaKo mporpecytounm IgAN ciim 3a-
MPOMOHYBAaTU JIiKyBaHHs LIUMKJIodocdaMimioM Ta IJIIOKO-
KOPTUKOIZaMM BifIOBiZHO A0 pekoMeHmauiii mogo ANCA-
acolliiloBaHOTO BacKyJIiTy (po3min 9).

— TpodinakTnuHi 3axonu, siKi MOBUHHI CyNMPOBOIXKYBATU
iMYHOCYIIpecito, 0OroBOPIOIOTLCA Y pO3Iifi 1.

— Hewmae nocratHix 1oKa3iB Ha MiATPUMKY 3aCTOCYBaHHS
puTykcumaOy IS JIiKyBaHHS IIBUAKO Mporpecyrovoro IgAN.

IMpaktnunuii nyHKT 2.4.4. [gAN Ta ruiaHyBaHHSI BariTHOCTI:

— IgAN € 3axBOpIOBaHHSIM IEPEBAXKHO MOJIOAUX TOPOCINX,
i BCiM XiHKaM PerpoAyKTUBHOTO BiKy CJIilI OIIepEeIHBO OTPH-
MaTy KOHCYJIbTALIil 1100 3a4aTTsl, SIKIIO 1Ie HeOOXiqHO.

— KoHcynbryBaHHS Tepes 3a4aTTsiM MOBUHHO BKJIIOYATU
00roBOpeHHsI MPUMMHEHHS 0JI0KaIM PeHiH-aHTiOTeH3MHOBOI
cuctemu (PAC). KoHTpoib apTepiaibHOTO TUCKY CJIiJl ONTUMi-
3yBaTH 3a JOMOMOTOI0 aJITEPHATUBHUX AHTUTINEPTEH3UBHUX
npenapariB 10 3a4aTTsl.

— Y XiHOK 3 BUCOKMM pU3HUKOM mporpecyBaHHs XXH (pe-
koMeHpaitis 2.3.1.1), He3BaXaroum Ha MaKCUMaJbHY TiATpU-
MYIOUy Tepariito, BUTpoOyBaHHS iMyHOCYIIpECii ISl ONTUMi3a-
11i1 iIMyHOJIOTiYHOI aKTMBHOCTI Ta 3HUXXEHHSI ITPOTEIHYPii mepe
3a4aTTSIM MOXe OyTM KpallliM, HiX HEBiIKIAgHHWIA ITOYaTOK
iMYHOCYIIpecil i yac BariTHOCTI.

IIpaktrunumii myHKT 2.4.5. I[gAN y miteit

3azanvHi nor0dCeHHs

— [ 11bOTO MPAKTUYHOTO MYHKTY JiTH BU3HAYAIOThCS SIK
ocobu BikoMm 10 18 pokiB. BusHaeTbes, 1110 MmocTiydoepTaTHi
IITH B AESIKMX aCIIeKTaX MOXYTh MaTU MOAIOHUI nepelir Ta pe-
aKllilo Ha JIiKyBaHHs, 10 i nopocii 3 IgAN, aje Ha naHuii Mo-
MEHT HEeIOCTaTHbO JIaHUX, 11100 pEKOMEHIYyBaTH iM JIiKyBaHHSI,
K 1711 gopociux 3 I[gAN.

— JSIBHa remartypist yacrile 3ycCTpidaeThCsl y JAiTel, HiX y
JIOPOCIINX, i 11€ MOXe MOSICHIOBATU PaHHIO 1iarHOCTUKY Y JIITEH.

— Jlitu, K npasuio, MaioTh Buiny [IIK®, MeH11y eKcKpe-
mito OiJiKa 3 cedero Ta OUIBIITY TeMaTypilo, HiXK JOpOCiIi Ha MO-
MEHT BCTAHOBJICHHS [1iarHO3Y.

bBioncis Hupku y dimeii

— biomncis HUpKu 3a3BU4aii BAKOHYETHCS IIPU MOSIBI CUMIT-
TOMIB (remaTypist, IpoTeiHypisi, HopMaubHuii C3), 100 mia-
TBEPAUTHU AiarHO3 (i BUKJIIOYMTH iHIII [iaTHO3M) Ta OLIIHUTU
CTYIiHb 3aMajieHHs]/HasiBHICTb HEKPO3Yy.

— 3armnajieHHs1, Me3aHTiaJbHa Ta €HAOKAIIsIpHa rinepie-
JIIOJISIPHICTB, SIK TIPaBUJIO, OLJIBII ITOIIMPEHi y OionTaTax HUPKU
npu IgAN y niteii, HiX y TOpOCIUX.

Jikysanns

— IcHy1OTh TepeKOHINBI T0Ka3H1, 10 CBiYATh PO KOPUCTH
onokagu PAC y miteit. Ycim mitam 3 IgAN Ta mpoteinypieo
> 200 mr/mo6y a6o CBK > 200 mr/t (> 0,2 /1 (20 Mr/MM™MOIIB))
ciig npuszHavyaTu iATI® a6o BPA, nmiery 3 HU3BKUM BMiCTOM

— A kidney biopsy is essential in these cases and will
commonly demonstrate mesangial and endocapillary
hypercellularity, and a high proportion of glomeruli af-
fected by crescents with areas of focal necrosis.

— The presence of crescents in a kidney biopsy in
the absence of a concomitant change in serum cre-
atinine (SCr) does not constitute rapidly progressive
IgAN; however, these patients require close follow-up
to ensure prompt detection of any GFR decline. If this
occurs, a second kidney biopsy may be considered.

— Patients with rapidly progressive IgAN should be
offered treatment with cyclophosphamide and gluco-
corticoids in accordance with the guidelines for AAV
(Chapter 9).

— Prophylactic measures that should accompany
immunosuppression are discussed in Chapter 1.

— There is insufficient evidence to support the use of
rituximab for the treatment of rapidly progressive IgAN.

Practice Point 2.4.4. IgAN and pregnancy planning:

— IgAN is a disease predominantly of young adults,
and all women of childbearing potential should be of-
fered preconception counseling when appropriate.

— Preconception counseling should include a dis-
cussion on cessation of renin — angiotensin system
(RAS) blockade. Blood pressure control should be op-
timized with alternative antihypertensive medications
prior to conception.

— In those women at high risk of progressive CKD
(Recommendation 2.3.1.1) despite maximal supportive
care, a trial of immunosuppression to optimize immu-
nologic activity and reduce proteinuria prior to concep-
tion may be preferable to emergent initiation of immu-
nosuppression during pregnancy.

Practice Point 2.4.5. IgAN in children:

General considerations

— For the purposes of this practice point, children
are defined as those aged < 18 years. It is acknowledged
that post-pubertal children in some respects may have a
similar course and response to treatment as adults with
IgAN, but there are insufficient data currently to re-
commend that they be managed as adults with IgAN.

— Visible hematuria is more frequent in children
than in adults, and this may account for earlier diagno-
sis in children.

— Children generally have higher eGFR, lower
urine protein excretion, and more hematuria than
adults at diagnosis.

Kidney biopsy in children

— AKkidney biopsy is usually performed at presentation
of symptoms (hematuria, proteinuria, normal C3) in order
to confirm the diagnosis (and rule out other diagnoses) and
assess the degree of inflammation/presence of necrosis.

— Inflammation, mesangial, and endocapillary hy-
percellularity tend to be more prevalent in kidney biop-
sies of [gAN in children than in those of adults.

Treatment

— There is strong evidence suggesting a benefit of
RAS blockade in children. All children with IgAN and
proteinuria > 200 mg/d or PCR > 200 mg/g (> 0.2 g/g
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HaTpilo, ONTUMAJIbHUU CIOCIO XUTTSI Ta KOHTPOJIOBATU ap-
TepiaabHuit TUCK (cucTtoniyHuit AT < 90-ro MpoLeHTWIS IJIsT
BiKy, cTaTi Ta 3pocTy).

— Illupoko BU3HaHO, 110 JiKyBaHHsI IgAN 3a momomororo
iMyHOCYTIpecil y JOpOC/INX i AiTeii Bipi3HAEThC, 1 10 Y JiTel 3a-
CTOCYBaHHSI IMyHOJICTIPECAHTIB € OiIbII TOIIMPEHUM, 30KpeMa
3aCTOCYBaHHSI TIIOKOKOPTUKOiNiB. OnHak naHi PK]I Ta crienn-
GiyHi mopagy, 00yMOBJIEHI KOHCEHCYCOM €KCIIepTiB, BilICYTHi.

— HaHi, oTpuMaHi IepeBaKHO 3 PETPOCHEKTUBHUX ITOCITi-
IKeHb, CBiIYaTh PO Te, 10 JKYBaHHS IIIOKOKOPTUKOIZaMU
(TuTroc iMyHOCYIIpecist sIK IPYTuil psit) MPU3BOAUTH OO TOKpa-
1LIEHHS BUXWBAHHS HUPOK.

— Jlitam 3 mporeinypiero > 1 r/mody a6o CBK > 1 r/r
(100 mr/mMmonb) Ta/abo Me3aHTiaTbHOI TIMEPKIITUHHICTIO,
OIBILIICTD AITIYMX HEDPOJIOTiB MPU3HAYATUMYTh TIIOKOKOPTHU-
Koimu Ha nonarok o 6iokand PAC 3 MOMEHTY BCTaHOBJIEHHSI
niarHosy. TpuBaJticTh JIiKyBaHHSI He BCTAHOBJICHA, ajie 3a3BUYaii
3aCTOCOBYIOTb 4 THKHI 110 1—2 MT/Kr/nIeHb IepopayibHOTO Tpei-
Hi30J10HY (200 eKBiBaJICHTY) 3 HACTYITHUM 3HUKEHHSIM TIPOTSITOM
4—6 MmicsuiB yepes AeHb. TAKOX BUKOPUCTOBYIOTHCSI CXEMU, 1110
BKJTIOYAIOTh BHYTPIIITHBOBEHHE BBEACHHST METUJITIPETHI30IOHY.

— JlokasiB II0A0 3aCTOCYBaHHS HEINIIOKOKOPTUKOITHMX
iMyHOIENpecaHTiB Ha JOJATOK OO0 IIIOKOKOPTUKOIAIB Malio,
aJie Leil miaxia MoxKHa PO3MISIHYTH Y OB TSKKMX BUITaAKaX.

— Sk iy nopociux, Mmoxe 0ytu BusiBieHo IgAN 3 XM3,
11e CJIiZl pO3IJIsiAaTH SIK CTEPOIA-YyTIMBUI HEQPOTUUHUIA CUH-
npom (CUHC; po3znin 4).

— Sk i mopocii, itk 3 WBUAKO nmporpecyrounm IgAN ma-
[0Th TIOTAaHUI PE3yJIbTAT, i, He3BaXkaloun Ha OOMeXXeHi ToKa3H,
Wil miarpymni ciain 3arnporoHyBaTH JIiKyBaHHSI TJIIOKOKOPTUKO-
imaMu (3a3BUYail y BUIJISIIL TYJIbCIB METWJINPEIHI30JIOHY) Ta
nukiodocdamizom.

Cnocmepedicents

— Hawmaraiitech mocsirHytu mpoteinypii < 200 mr/mo0y
(< 400 mr/1,73 m?*/menn) a6o CBK < 200 mr/r (£ 0,2 1/t
(<20 Mr/MMOJIB)).

— IparHits 1o piBHs cuctosiuHoro AT < 90-ro nepueHTH-
JIIO JUISI BiKY, CTaTi Ta 3pOCTY.

— IlponoBxyiiTe criocTepiratv 3a naieHTaMu HaBiTh MiCJIs
MOBHOI PEMicCii, OCKiJIbKM BOHU MOXYTb PELIMAVMBYBATH HABITh
yepes 6arato pokis.

IMYHOrAOGYAiIH-A-BACKYAIT
2.5. AiarHos

IIpakTrunwmii myHKT 2.5.1. PekoMeHaalii om0 g1iarHocTr-
KM iMyHOTJ100y1iH-A-BackyJity (IgAV):

— Ha BinMiHy Bin aiTeli, He iCHY€ MiXKHapOIHO Y3TOIXKEHUX
KpUTepiiB mis aiarHocTuku IgAV y nopociux, xodya KIiHIYHUK
nmiarHo3 IgAV 4acTo BCTAaHOBIIOETHCSI HAa OCHOBI KPUTEPIiB,
OMMCAHUX IJIS TiTeH.

— Y nopocaux 3 BaCKyJIiTHUM BUCHUIIOM, TUTIOBUM JUTst IgAV,
0IOIICiI0 HUPKU CJIiJl BUKOHYBATU MPU HASIBHOCTI O3HAK, 11O CY-
MPOBOKYIOThCS CTIliKUM Ta/a00 3Hauyimm Hedputom, LITITH,
npoTeiHypieto > 1 r/mo0y Ta/ab0 nopyuieHHsIM QYHKIIii HUPOK.

— OuiHTe BCiX 1OpOCINX Malli€eHTIB 3 IgAV Ha BTOpUHHI
MPUYUHU.

— OuiHIONTE BCiX OPOCIMX NaLieHTIB 3 IgAV Ha HasBHICTD
3JI0SIKICHUX HOBOYTBOPEHb 3a JIOMIOMOTOI0 CKPUHIHTOBUX TeC-
TiB, BiIIOBIAHMX BiKy Ta CTaTi.

[20 mg/mmol]) should receive ACEi or ARB blockade,
advice on a low-sodium diet, and optimal lifestyle and
blood pressure control (systolic blood pressure [SBP]
< 90" percentile for age, sex, and height).

— It is widely acknowledged that treatment of IgAN
with immunosuppression differs between adults and
children, and that in children, the use of immunosup-
pressants is more widespread, particularly the use of
glucocorticoids. However, RCTs and specific expert
consensus-driven indications are lacking.

— Evidence derived mostly from retrospective stud-
ies suggests that treatment with glucocorticoids (plus
second-line immunosuppression) leads to improved
kidney survival.

— In children with proteinuria > 1 g/d or
PCR > 1 g/g (100 mg/mmol) and/or mesangial hy-
percellularity, most pediatric nephrologists will treat
with glucocorticoids in addition to RAS blockade
from time of diagnosis. Duration of treatment is not
established, but usually 4 weeks of 1—2 mg/kg/d of oral
prednisolone (or equivalent) followed by alternate-day
tapering over 4—6 months is employed. Regimens in-
cluding intravenous methylprednisolone are also used.

— Evidence for the use of non-glucocorticoid immu-
nosuppressants in addition to glucocorticoids is scarce,
but this approach may be considered in more severe cases.

— As for adults, IgAN with MCD may be found,
and it should be treated as steroid-sensitive nephrotic
syndrome (SSNS; Chapter 4).

— As in adults, children with rapidly progressive
IgAN have a poor outcome, and despite limited evi-
dence, this subgroup should be offered treatment with
glucocorticoids (usually as methylprednisolone pulses)
and cyclophosphamide.

Follow-up

— Aim for proteinuria < 200 mg/d (< 400 mg/
1.73m/d) or PCR <200 mg/g (<0.2 g/g < 20 mg/mmol]).

— Aim for blood pressure at SBP < 90 percentile
for age, sex, and height.

— Continue to follow patients even after complete
remission, as they can relapse even after many years.

Immunoglobulin A vasculitis
2.5. Diagnosis

Practice Point 2.5.1. Considerations for the diagno-
sis of immunoglobulin A vasculitis (IgAV):

— Unlike children, there are no internationally
agreed upon criteria for the diagnosis of IgAV in adults,
although a clinical diagnosis of IgAV is often made
based on the criteria described for children.

— In adults with a vasculitic rash typical of IgAV,
a kidney biopsy should be performed in the setting of
features consistent with a persistent and/or significant
nephritis, RPGN, proteinuria > 1 g/d, and/or impaired
kidney function.

— Assess all adult patients with IgAV for secondary
causes.

— Assess all adult patients with IgAV for malignan-
cy, with age- and sex-appropriate screening tests.
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2.6. [lporHo3

IpakTnyauit myHKT 2.6.1. PekoMeHaalii 11omo mpor{osy-
BaHHs nepediry IgAV:

— PeTpocnekTuBHi 1aHi 3 00MeXXeHOI KiJIbKOCTi HeBEIUKHUX
pEECTPiB BU3HAUMINM HEKOHTPOJIBOBAHY TiMEPTEH3il0 Ta piBeHb
MPOTEIHYPil HA MOMEHT Je0I0TY, a TAKOX apTepiaibHy TifnepTeH-
3i10 Ta CEpeIHIO IPOTEIHYPIIO ITid Yac CIIOCTePesKeHHS SIK IIpO-
BiCHMKM ITIOTaHOTO pe3y/IbIaTy 3 00Ky HUPOK Y Topociux 3 IgAV.

— Okcdopacbka knacudikalris He OyJia miaTBepIKeHa ISt
IgAV.

— MixHapogHuii iHCTpyMeHT IporHo3yBaHHsI IgAN He
MpU3HAYCHUI 1J1 MPOTHO3yBaHHs IgAV.

2.7. NiKyBQHHSI

2.7.1. 3anobieanns neghpumy npu IgAV

Pexomennanis 2.7.1.1. Mu peKOMeHIYEMO He BUKOPUCTO-
BYBaTH TJIIOKOKOPTUKOIIU 17151 TPODIIAKTUKN PO3BUTKY He-
¢puTy B Mali€HTIB 3 i30J1bOBaHUM TT03aHUPKOBUM IgAV (1B).

IMpaktnunuii myHkr 2.7.1.1. PekoMeHnaitii 111010 JiikyBaH-
H# Beix mamieHTiB 3 IgAV-acouiitoBanum Hedputom (IgAVN),
ski He matots LLITITH:

— OuiHiolTe CeplLeBO-CYIMHHI PU3MKU Ta IpU HEoOXim-
HOCTIi pO3IOYMHANTE BiANIOBiAHI BTpyYaHHSI.

— JlaBaiiTe peKoMeHaallii 111010 CIoco0y XKUTTs, BKIOYa-
104U iH(opMallilo 111010 BiIMOBH Bill KYpiHHsI, KOHTPOJIIO Baru
Ta (pi3WMYHUX BIIpaB, SIKIIO 11€ HEOOXiTHO.

— He 6y7n0 mokaszaHo, 1o cnenudiyHe JieTMYHe BTpydYaH-
H$I BIUIMBA€E Ha pe3ysbraTu JIikyBaHHS IgAVN.

— JoTrpumyiiTech y3romKeHMX Ha HallioOHAaJbHOMY piBHi
LJIbOBUX TTOKa3HUKIB aprepiasibHOro Tucky. KDIGO npomno-
Hye nikyBaHHS 1iJIboBoro CAT < 120 MM PT.CT., BU3HAYEHOTO
3a JOTIOMOTOIO0 CTaHIapTU30BAHOTO O(iCHOTO BUMIipIOBAHHS
apTepiaJlbHOTO THUCKY (puc. 8).

— JlikyiiTe MaKCUMAaJIbHO MepeHocuMOlo 103010 iATID abo
BPA, sxio niporeinypist > 0,5 r/mo0y.

— 3anporoHyiTe y4acTh Y KJIiHIYHOMY JOCiI>KEHHI, SIKIIIO
TaKe €.

2.7.2. Ilayieumu 3 IgAVN, ski marome 6ucokuii pusux npo-
epecysanns XXH, ne3zeaxcaiouu Ha MakcumanbHy niompumyiouy
mepaniro

IMpaktnunuii myHkr 2.7.2.1. PekoMeHnaitii 111010 JIikyBaH-
H# manieHTiB 3 IgAVN, gKi MaoTh BUCOKMII PU3UK IIPOrpecy-
BaHHs XXH, He3BaXkaroum Ha MaKCUMaJIbHY MiATPUMYIOUY Te-
pariio:

— Hewmae nocraTHix 1oKa3iB Ha MiATPUMKY BUKOPUCTaHHS
ouinku MEST-C 3a Okcdopracbkoio Kiacudikalli€ro a1 BU-
3HAUEHHSI TOTrO, YU CJIifl HOYMHATU iMyHOCYMPECilo y Malli€HTIB
3 [gAVN.

— HasBHicTb miBMics1IiB y 6ionTaTi HUPKU caMa o co0i He
€ aBTOMaTUYHUM TTOKa3aHHSIM [IJIs1 TTOYaTKy iMyHOCYIIpECii.

— ¥ BCiX NaLiEHTIB, y SKUX PO3TJSIIAETHCS iIMyHOCYIIPECis,
CJIiJT 1eTaTbHO OOrOBOPUTH PU3MKM Ta TiepeBaru KOXXHOTO Mpe-
napary 3 Iali€eHTOM 3 YCBiTOMJICHHSIM TOTO, 11O TTO0IYHi epeK-
TH JIIKyBaHHSI Oi1bIII iMOBipHi y mantieHTiB i3 p LLIK® < 50 mi1/xB
Ha 1,73 M2

— ¥V Tux naui€eHTiB, sKi 0aXaloTh CIIPOOYyBaTH IMyHOCYIIpe-
CHUBHY Teparlilo, JiKyBaHHS TJIIOKOKOPTUKOIZAMU 3MilCHIOETh-
¢, sIK onrcaHo Buie 1y IgAN.

2.6. Prognosis

Practice Point 2.6.1. Considerations for the prog-
nostication of IgAV:

— Retrospective data from a limited number of
small registries have identified uncontrolled hyperten-
sion and the amount of proteinuria at presentation, and
hypertension and mean proteinuria during follow-up,
as predictors of a poor kidney outcome in adults with
IgAV.

— The Oxford Classification has not been validated
for IgAV.

— The International IgAN Prediction Tool is not
designed for prognostication in IgAV.

2.7. Treatment

2.7.1. Prevention of nephritis in IgAV

Recommendation 2.7.1.1. We recommend not us-
ing glucocorticoids to prevent nephritis in patients with
isolated extrarenal IgAV (1B).

Practice Point 2.7.1.1. Considerations for the treat-
ment of all patients with IgAV-associated nephritis
(IgAVN) who do not have an RPGN:

— Assess cardiovascular risk and commence appro-
priate interventions as necessary.

— Give lifestyle advice, including information on
smoking cessation, weight control, and exercise, as ap-
propriate.

— No specific dietary intervention has been shown
to alter outcomes in IgAVN.

— Treat to nationally agreed-upon blood pressure
targets. KDIGO suggests treating to an SBP target of
<120 mm Hg measured using standardized office blood
pressure measurement (Figure 8).

— Treat with maximally tolerated dose of ACEi or
ARB if proteinuria > 0.5 g/d.

— Offer participation in a clinical trial if one is
available.

2.7.2. Patients with IgAV N who are at high risk of pro-
gressive CKD despite maximal supportive care

Practice Point 2.7.2.1. Considerations for the
treatment of patients with [gAVN who are at high
risk of progressive CKD despite maximal supportive
care:

— There is insufficient evidence to support the use
of the Oxford Classification MEST-C score in deter-
mining whether immunosuppression should be com-
menced in patients with IgAVN.

— The presence of crescents in the kidney biopsy
is not in itself an automatic indication for commence-
ment of immunosuppression.

— In all patients in whom immunosuppression is being
considered, a detailed discussion of the risks and benefits
of each drug should be undertaken with the patient with a
recognition that adverse treatment effects are more likely
in patients with an eGFR < 50 ml/min per 1.73 m?.

— In those patients who wish to try immunosup-
pressive therapy, treatment with glucocorticoids is as
described above for [gAN.
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2.8. OcobauBi cutyauii

IMpakruunuii myHkT 2.8.1. [gAV 3 RPGN:

— TloTeHuiiiHi pU3MKKU Ta TepeBaru iMyHOCYIIpecii CJIif
OLIIHUTY Ha PiBHI OKPEMOTO MalliEHTa Ta 3 HUM OOTOBOPUTH.

— [lauieHTH, SIKi TTOTOMXKYIOTHCSI Ha JIKyBaHHSI, TIOBUHHI
JIIKyBaTHCSl BiAMOBIAHO 10 peKoMmeHpaaliil 1moao AAV (pos-
nin 9).

— IgAV 3 IIIITH, a takox inmi IgAVN moxyTth Oyt
MOB’s13aHi 31 3HAYHUM MO3aHUPKOBUM YpaKeHHSIM OpPraHiB
(J1ereHb, IUTYHKOBO-KUIIIKOBOIO TPAKTY Ta LIK-ip1), 110 MOXKe
IUKTYBaTH aJIbTepHATUBHI iIMyHOCYIIPECUBHI CTpaTerTii.

— HenoctaTHbO naHUX 1S BU3HAYEHHS €(EKTUBHOC-
Ti miasmoo6Miny npu IgAVN 3 IIIITH. OgHak HEKOHT-
pOJIbOBaHI cepil BUMAAKIB OMUCYIOTh MOTEHIINAHY POJb 10~
JlaBaHHS MJ1a3MOOOMIHY 10 Teparlii INTIIOKOKOPTUKOTIaAMMU TSI
MPUCKOPEHHS OJYXaHHS y TAIli€HTiB i3 MO3aHUPKOBUMU
yckimagHeHHIMU IgAV, 110 3arpoxyioTs kutTio. KiaiHinuctu
MOCUJIAIOThCSI Ha peKoMeHaallii AMEpMKaHChbKOTO TOBapu-
cTBa adepesy 11010 peKOMeHIalliil 111010 M1a3Mo00MiHy Ha
IgAV.

2.8.1. IgAV-acouiiiosanuii Heghpum y dimeil

IIpakTrynuii myHKT 2.8.1.1. 1151 IbOTO NMPaKTUYHOTO ITyHK-
Ty JiTA BU3HAYAIOThCS SIK 0COOM BikoM 10 18 pokiB. BuzHaeTh-
cs, 110 MOCTIYOepTaTHI MiTU B IESIKUX acleKTaX MOXYTh MaTU
noAiOHuIA nepeOir Ta BiAIMOBiAb HA JIKYBaHHS, IO W AOPOCIIi 3
IgAN, ane Ha JaHUT MOMEHT HEJIOCTaTHbO JAHUX PEKOMEH/IY-
BaTH, 1100 iX Beau, K gopociux 3 IgAN. [TokazaHHS 10 JIiKy-
BaHHs IgAVN y niteit HeltonaBHO Oy oMmy0JIiKOBaHi B pe3yib-
Tari iHiiaTBM €BpoIreiickkoro Koncopuiymy. Koporko:

— Hewmae nanux, 1110 miaTBEpIXYyIOTh 3aCTOCYBaHHS TJIIO-
KOKOPTHUKOIIIB IS 3aro0iranHs Hedputy y miteit 3 IgAV, ane €
HEe3HAuHi JaHi WIS ypakeHHS HUPOK a0o 3a BiICYTHOCTI O3HAK
YpaxKeHHS HUPOK.

— Jlitu ctapuie 10 pokiB YacTillle MalOTh IIPOTEIHYPilO He-
He(pPOTUYHOro Miama3oHy Ta MOPYILIEHHS (YHKIII HUPOK,
BOHM MOXYTb MaTU OijIbllIe XPOHIYHUX TiCTOJIOTIYHUX YpaXkeHb
i3 BigK/IanaeHHsIM Oiomcii Ta BiACTPOUYEHHSIM JIIKyBaHHSI TTOHA
30 aHiB.

— VY OGinbIIocTi giTeit, y SIKUX PO3BMBAETbCS HEDPUT, 1ie
CTOCTEPIra€eThCs IPOTITOM 3 MiCSIIIB ITiCJISI TOYATKY 3aXBOPIO-
BaHHsI. MOHITOPUHT cedi HEOOXiTHUIA TIPOTSTOM > 6 MICSIIB i
ONTUMAIBHO 12 MiCSILiB Bif TOYaTKOBOTO MPOSIBY CUCTEMHOTO
3aXBOPIOBAHHSI.

— HitaMm 3 IgAVN i criiikoio TIpoTeiHypi€ro mpoTsarom > 3
MmicsawiB ciin 3actocoByBaTu iATT® ab6o BPA, HeoOXigHO 3Bep-
HYTHUCS A0 AUTSYOTO Hedposiora.

— JliTaMm i3 mpoTeiHypielo HePOTUUYHOIO MAiana3oHy, I0-
pyumeHHsM LIIK® a6o criiikoto moMipHoto (> 1 r/aeHb) mpo-
TETHYPI€IO CJIil BAKOHYBATH 0iOICil0 HUPKU.

— Jitam i3 nerkuM a6o nmomipHuM IgAVN citig BUKopuc-
TOBYBaTH TIPEIHI30H/TIPEIHI30JIOH a00 MYJIbCU METUITIPEIHi-
30JI0HY.

— Jlitn 3 IgAVN 3 HedpOTMYHUM CHHAPOMOM Ta/abo
LIBUIKUM TIOTipIIEHHSIM (DYHKIIiI HUPOK JIIKYIOThCS TaK cCamo,
SK 1 IiTH 31 IBUIKO Tporpecyounm IgAN. M

2.8. Special situations

Practice Point 2.8.1. IgAV with RPGN:

— The potential risks and benefits of immunosup-
pression should be evaluated at the individual patient
level and discussed with the patient.

— Patients agreeing to treatment should be treated
in accordance with the guidelines for AAV (Chapter 9).

— IgAV with RPGN as well as other [gAVN may be
associated with significant extrarenal involvement (pul-
monary, gastrointestinal, and skin), which may dictate
alternative immunosuppressive strategies.

— There are insufficient data to determine the effi-
cacy of plasma exchange in IgAVN with RPGN. How-
ever, uncontrolled case series describe the potential role
for the addition of plasma exchange to glucocorticoid
therapy to accelerate recovery in patients with life- or
organ-threatening extrarenal complications of IgAV.
Clinicians are referred to the guidelines of the Ameri-
can Society for Apheresis regarding recommendations
regarding plasma exchange for IgAV.

2.8.1. IgAV-associated nephritis in children

Practice Point 2.8.1.1. For the purposes of this prac-
tice point, children are defined as those aged < 18 years.
It is acknowledged that post-pubertal children in some
respects may have a similar course and response to treat-
ment as adults with IgAN, but there are insufficient data
currently to recommend that they be managed as adults
with IgAN. Indications for management of IgAVN in
children have recently been published as the result of a
European consortium initiative. Briefiy:

— There are no data supporting the use of glucocor-
ticoids to prevent nephritis in children with IgAV but
mild or absent evidence of kidney involvement.

— Children > 10 years of age more often present
with non-nephrotic-range proteinuria and impaired
kidney function, and they may suffer more chronic his-
tologic lesions with delay in biopsy and delay in treat-
ment longer than 30 days.

— The majority of children who will develop ne-
phritis will do so within 3 months of presentation. Uri-
nary monitoring is necessary for > 6 months and opti-
mally 12 months from initial presentation of systemic
disease.

— Children with IgAVN and persistent proteinuria
for > 3 months should be treated with an ACEi or ARB.
A pediatric nephrologist should be consulted.

— A kidney biopsy should be performed in children
with nephrotic-range proteinuria, impaired GFR, or
persistent moderate (> 1 g/d) proteinuria.

— Oral prednisone/prednisolone or pulsed intra-
venous methylprednisolone should be used in children
with mild or moderate IgAVN.

— Children with IgAVN with nephrotic syndrome
and/or rapidly deteriorating kidney function are treated in
the same way as those with rapidly progressive ICAN. M

HacTtynHi po3ginu B HoBOMy HOMepi XypHany

lMepeknapg: npodp. [j. IBaHOB, K.M.H. M. IBaHoBa M

228

Pocki, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Vol. 10, No. 4, 2021




Oraga

HVIPKI

Review IMTOUKIMM KIDNEYS

V/IK 616.61-071-089.843:576.3/.7 DOI: https.//doi.org/10.22141/2307-1257.10.4.2021.247897
BopoHsik O.C. ®, 3orpab’sH P.O.

HauioHaAbHWA IHCTUTYT Xipyprii TQ ToAQHCAAQHTOAOTIT iMeHi O.O. LLianimosa, m. Kuis, YkpaiHa

MO>XAUBICTb BUKOPUCTAHHS CTOBOYPOBUX KAITUH
NPU TPAHCNAQHTALIT HUPKW: KAIHIYHI AOCAIAXKEHHS
(orasA Aiteparypm)
For citation: Pocki. 2021;10(4):229-236. doi: 10.22141/2307-1257.10.4.2021.247897

Pestome. TpaHcrnAQHTaList HUPKY 6€33anepeyHO 3QAULLIAETECST OMTUMAABHM METOAOM AiKYBAHHST T€PMi-
HQABHOI CTQAI HUPKOBOI HEAOCTATHOCTI, Q il PE3YALTAT 3AAEXKTB Bid iIMYHHOI peaKLii OpraHisMy peumrnieHTa
HQ repecaaXXeHnii opraH. NobidyHi epexTi CyHACHMX IMyHOCYMNPECUBHUX MPernapaTiB, TAKI sIK HEGPOTOK-
CUYHICTb, OMOPTYHICTUYHQ iHD KIS | MIABULLIeH PU3NK OHKOAOTTYHMX 3QXBOPKOBAHB, HErQTMBHO BIIAVBQAIOTH
HQ AOBrOCTPOKOBI PE3YALTATU TPAHCHIAQHTALL, OCTAHHIMW POKAMM AOCAIAKEHHST BAQCTUBOCTEN | MOXXAM-
BOCTI BUKOPUCTAHHST CTOBOYPOBUX KAITVH BUKAMKQAM 3HQYHUV IHTEpeC TA OYiKyBAHHSI. BIOAOrYHI XxapaKkTe-
PUCTUK CTOBOYPOBUX KAITUH, LLLO BKAKOYQKOTL 6QratopsiaHy AMdepeHUiaLilo, CaMOHABEAEHHS, MAPAKPUH-
HUY epeKT, iIMyHOMOAYASILIIKO, 3AQTHICTb MPUIHIYYBATU iIMYHHY BIAMOBIAL XQA3S1IHQ MPOTY TOQHCIAQHTATA, LLO
AEXXATb B OCHOBI TOCTPOIO W XPOHIHHOIO BIATOPIHEHHST TOAHCIAQHTATA, BIAKPUAM HOBI TOPU3OHTU AAST 3Q-
CTOCYBQHHSI iX Mpu TOQHCIAQHTALT HUPKK. [oOBEAEHI AOCAIAXKEHHSI MOKA3YHOTh, LLO GIOAOMYHA AKTUBHICTb
CTOBOYPOBUX KAITUH 3QAEXKUTL BiA, CTAHY OPraHIi3My peumrnieHTa, a 6e3rneka v epeKkTnBHICTb iX KAIHIHHOro
3QCTOCYBAHHST 3AAULLIQIOTHCSI CYNEepeYAUBUMU. BUKOPUCTAHHST CTOBOYPOBUX KAITVUH HO TBAPUHHVX MOAEASIX
3 HYPKOBOK HEAOCTQATHICTIO MOKA3YE KPQALLI PEe3YAbTATU B MICASIONEPALIMHOMY MepioAl | AQE MOXXAMBICTb
ANST MPOBEAESHHST KAIHIYHUX AOCAIAKEHb Y KOHTEKCTI CTBOPEHHSI AAbTePHATUBHOI IHAYKLUIVIHOI Tepanii rpu
TOQHCIAQHTAL HUPKW. NITepaTypHUA QHAAI3 AOKAIHIYHOT e peKTUBHOCTI 3QCTOCYBAHHST CTOBOYPOBUX KAITUH
NPV XPOHIYHI HUPKOBI HEAOCTATHOCTI Y1 QAOTPAHCTIAQHTAL HUPKY B AQBOPATOPHUX TBAPMH MOKA3AB iX
YHIKQABHW MOTEHLIAA AAST TTOKPALLIQHHST QYHKLIT | BIAHOBAEHHST MOLLKOAXKEHOI HUPKM, O TAKOXK HASIBHICTb iMY-
HOCYPEeCUBHNX ePeKTIB, sIKi BRAKOYQKOTb MPUTHIYEHHST MPOAIQepaLii T-KAITVUH, AO3DIBAHHS AEHADRUTHUX KAITUH
1A HAYKUIIO T-DEeryAsitopHUX KAITUH, LLLO MOXKE MOKPALUMTY BIAAQAESHI PE3YALTATY AAOTPAHCIIAQHTAL HUP-
Ku. Llevt OrAsiA Y3QranbHIOE PE3YAbTATU MPOBEAEHUX PAHILLE AOCAIAKEHL | MAQE HO METI HOAQTU OO 'EKTUBHY
TOYKY 30PY, 3QCHOBAHY HQ BCEBIYHOMY QHQAI3I HQSIBHUX Y AQHWM YAC NepeBar i HEAONIKIB BIPOBAAXKEHHS
Tepanii Ha OCHOBI CTOBOYPOBUX KAITUH MV TOQHCIAQHTALT HUPKK, | BACBITAUTA QCMEKTH, LLO rNoTpebyroTh
MOAQABLLNX AOCAIAKEHb.

KAIOYOBi CAOBQ: T0QHCIAQHTALLST HUPKM,; CTOBOYPOBI KAITVHW; IHAYKUIIHO TEPQris; HUPKOBA HEAOCTAT-
HICTb, OIASIA AlTeparypu

TpaHcmianTaliss HUPKY B yChbOMY CBiTi BU3HAHA OITH-
MaJbHUM METOIOM JIiIKyBaHHSI T€pMiHAJIbHOI CTamdii Xpo-
HIYHOI HMPKOBOI HEAOCTAaTHOCTIi, 110 3abe3mnedye OiJbIll
BUCOKY TPUBAIICTb i SIKICTb XKUTTS MALli€HTIB, 1X COLiabHY
peabiyiTallilo i Ma€ €KOHOMiUHi IepeBaru. YCHillHUM pe-
3yJIbTAT L€l ornepaliii 6arato B YoMy 3aJ€XUTh BiJl IMyHHOT
BiIMOBii OpraHi3My pelMITiEHTa Ha Iepeca)KeHUI opraH,

TOMY B JOCSATHEHHI LILOTO Pe3y/abTaTy BaXJIMBY POJIb Bili-
rpae imynocynpecusHa teparis (ICT).

CyuyacHni nporokoau ICT, 1o BKIIOYalOTh 0J10KATOPU
peuenTtopiB iHTepielikiny (IJI) -2 a6o aHTMIiMbouMTap-
Hi TIpernapaTu, iHTIOITOpU KaJbLIMHEBPUHY, MpenapaTu
MiKO(EHOI0BOI KUCJIOTH i KOPTUKOCTEPOIIU, 3HIXKYIOTh
YaCTOTY PO3BUTKY TOCTPOTO BiATOPTHEHHS il TO3BOJISIOThH
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IOCSITU T00PUX KOPOTKOCTPOKOBUX PE3YJbIaTiB, IPOTE
JIOBFOCTPOKOBI pE3yJIbTAaTM BUXKMBAHHS TPAHCIUIAHTATIB
3aIMIIaloThesl He3anoBiibHUMU [1]. TIpotsrom 10 pokiB
BTpauvaeThest 0113bKo 50 % TpaHcriaHTatiB [1], 1o Haii-
yacrilre 00yMOBJIEHO PO3BUTKOM XPOHIUHOTO BiITOPTHEH-
Hs (y 40—80 % BumankiB 3a TaHUMU Pi3HUX aBTOpiB) [2] i
no0iYHMU epeKTaMy iIMyHOCYIIPeCHUBHOI Tepaltii: Hepo-
TOKCUYHICTIO, CEpLEeBO-CYIMHHUMHU [3], eHOIOKPUHHUMU
HOPYIIEHHIMHU [4], OHKOJIOTIiYHMMU 3aXBOPIOBAHHSIMU |5 ]
i1 OITOPTYHICTUYHUMU iHGeKLigMu [6, 7].

lle € mpuYMHOIO TMOIIYKY HOBUX METO/iB 3armo0iraHHs
PO3BUTKY peakilil BiITOPTHEHHS HUPKOBOIO TpaHCILJIaH-
TaTa, YINOBUILHEHHSI MPOrpecyBaHHS MHOro AMCGhYHKIILIL,
3MEHILEHHS 103 iIMyHOCYNPECUBHUX MpemnapaTiB i 4acTOTU
MOB’A3aHUX 3 HUMU YCKJIaTHEHb [8].

Ortxe, icHye icToTHa roTpeda B HoBuX migxonax g0 ICT,
sika 0 JaBajia MeHIe oOiyHuX edeKTiB, 30epirarouu npu
1IbOMY CBOIO €(heKTHUBHICTb.

IIpoTsiroM ocTaHHIX POKIB BiIMi4a€ThCS IIPOTPEC y Ta-
JIy3i pereHepaTUBHOI METUIIMHU, 110 JO3BOJISIE PO3POOUTH
KJIITUHHY Tepartito, sSIKy MOXXHa BUKOPUCTOBYBATH JIsI pe-
napaiii Hupok. I[IpoBeneHi B gesIKMX LIEHTpax JOCTiIKeH-
HsI BUKOpHUCTaHHS cToBOYpoBuX KJIiThH (CK) y mauieHTiB
Ipu TpaHCIUIAHTAallii HUPKU TOKa3yloTh iX OE3IMeYHiCTh i
MOXJIMBICTh 3aCTOCYBaHHS pa3oM 3 TPAAULIIMHUMU iIMyHO-
cynpecaHTaMM, TPU LIbOMY IEMOHCTPYIOUM Kpallli pe3yJib-
TaTW BUXXUBAHHS HUPKOBOro ajporpaHcriaHtary (HAT)
nopiBHsIHO 3i cranmaptHumu cxemamu ICT. Li gaHi cra-
HOBJISITH iHTEpeC Y KOHTEKCTi CTBOPEHHSI aJIbTepHATUBHOT
IHIYKI1iiTHOT Teparlii, a HasIBHICTb BITYM3HSIHUX KJIITUHHUX
npenapariB i po3po0Ka TeXHOJIOTiH iX TpaHCTUIaHTaLlii 3 10-
BEJIEHOIO KJTiHIYHOI0 e(heKTUBHICTIO TO3BOJUTD MTOKpAIIH-
TU PE3YJIBTATU aJIOTPAHCIIAHTALlil HUPKM.

OCHOBHMMU KJIITUHAMMU, 1110 3aCTOCOBYIOTHCS 3 TAKOIO
METOI0, € Me3eHXiMasIbHi cToBOYpoBi KiituHu (MCK) i re-
MornoeTuuHi ctoBOypoBi kiaitunu (I'CK).

MCK — 1ie ITIOpUITOTeHTHI HeaudepeHIiHoBaHi KITiTU-
HHU, 5Ki (POPMYIOTBCS 3 ME30AEPMU i MalOTh iMyHOMOYJTIO-
10Ui i pereHepaToOpHi BJIACTUBOCTI, MOXYTb KYJIETUBYBaTHCS
1 POBMHOXYBATUCS in Vitro 3 MOXKIIMBICTIO nrdepeHIlitoBa-
THCS B KJIITUHY TKaHWH 3a IeBHUX yMOB [9, 10].

MixHapoaHe TOBaprCTBO KJIITUHHOI Tepariil BU3Hauae
MCK nroauHu 3a TaKUMU O3HaKaMU:

1) me rereporeHHa KJITUHHA Tpyma, aare3nWBHa IO
TUIACTUKY B CTAHAAPTHUX YMOBAaX KyJIbTUBYBaHHS;

2) MOBUHHI eKCIIpecyBaTHU MEBHi ITIOBEPXHEBi MapKepH,
Taki sk CD73, CD90 i CD105, i He excrpecyBatu CDA45,
CD34, CD14 a6o CD11b, CD79a a6o CD19 i HLA-DR;

3) MOBUHHI AU epeHLIiIoBaTUCS in Vifro B 0OCT€001aCcTH,
aaUITOLIUTH i1 XoHApooaactu [11, 12].

YucneHHi nochimKeHHs in vifro Ta in vivo MpoOIeMOH-
crpyBanu 3natHicth MCK iHriOyBatu akrtuBaliio i mpo-
nidepanito CD4+ T-xiiTuH, 3anobiratoun ix qudepeHiti-
oBaHHIO B epektopHi kinituHu Thl i Th17 [13], a Takox
3MeHIIyBaT KiJibKicTb CD8+ T-UMTOTOKCUYHUX KIIITUH Y
BiImoBigb Ha ayoreHHi mogpa3Huku. [lokazano, mo MCK
TaKOX IPUTHIYYBaJIu aKTUBaLio T-KIiTUH Imam’sTi, iHIy-
KOBaHUX LIUTOKIHAMU 200 aJI0aHTUTEHAMU SIK 3 IPYTOpsi/i-
HUX, TaK i 3 OCHOBHUX KOMILIEKCIB iCTOCYMiCHOCTI.

MCK MatoTh IKUPOKY iMyHOMOIYJIIOIOUY JIit0 Ha KJIITH-
HU aIalITUBHOI IMyHHOI CUCTEMU, MOIYJTIOI0UM e(PeKTOPHI
(yHK1IiT i cIpUSI0YN PEryJISITOPHUM BJIACTUBOCTSIM.

Ille onmHieo (PyHIAMEHTAJIBHOIO iMYHOPETYJISITOPHOIO
BractuBicTio MCK € ixHilf BIUIMB Ha aHTUTEHITPE3EHTYIO-
yi xiitnHU. B ekcnepumenrax in vitro MCK mopyiryBanmm
no3piBaHHs neHaputHuXx KiituH (JIK) [14] i 3anmo6iranu
cekpellii mpo3anayibHUX UUTOKIHIB IJI-12, iHTepdepony y
i ¢akropa Hekpo3y nyxiauHu o [15]. OTxe, JAK mim miero
MCK nopyiryBaau mpe3eHTallilo aJ0aHTUTeHY, 10 IIpH-
THiYyBasIo aKkTUBallilo epekropHux T-kiaituH. Pazom 3 mmo-
CWJIEHOIO CeKpelli€l0 MpoTu3arajlbHOro 1nuTokiny I1JI-10
1Ie TPUBOAWIO IO CTiMKOro 30UIbIIEHHS PEeryasTOPHUX
T-xnitun (T-regs). Kpim Toro, MCK npurHivyBaiu mirpa-
uito AK in vivo no niMmboinHux opranis [ 14].

MCK cripustiots nosisipusaitii MakpoariB y Harpsm-
Ky MpoTU3amnajbHoro eHoTurry M2, 3HMXYIOUM CeKpellilo
Mpo3anajibHUX IIUTOKIHIB, OMTHOYACHO peryJioruu daro-
LIMTapHY aKTUBHICTh i BUBiIbHeHHS 1L-10.

[Micna armonTozy MCK Makpodaru mponyKyloTh TpaHC-
dbopmytounit pakrop pocty P i cipusitoTh iHmyKIIii T-regs.
Kpim Toro, BuBiibHsAI04YM TpodiuHi dhakropu, MCK Bimi-
IpaloTh BaxKJIMBY POJIb y HaBUaHHI MaKpodariB 1JisI BiTHOB-
JIEHHSI TKAHWH i 3MEHILIEHHS 3aMaJleHHs.

IMapakpunui edpekru MCK 00ymMoBiIeHI BUpPOOJIEH-
HsIM OiOJIOTIYHO aKTMBHUX MOJIEKYJI: LIMTOKiHiB, (haKToO-
piB pocty i1 MikpoPHK, sKi naioTh no3utuBHi edekTtu Ha
MOIIKO/KEHI TKAHWUHM IIUISIXOM CTUMYJISILII aHTiOTeHE3Y,
TKAaHWHHOI pereHepallii i mpurHiyeHHs (idbpoay, arnonTo-
3y # 3anayieHHsl. Y 3B’SI3KY 3 KOPOTKHUM TEPMiHOM KUTTSI
i mndepenniamii MCK y 30HI MOIIKOMKEHHST BBaXKAETh-
csl, 1110 MapaKpUHHI CUTHAIW € TIEPBUHHUM MeEXaHi3MOM
ix TepameBTuuHOTO eekty. Ll rimoresa mimTpuMy€eThCS
YUCICHHUMU OOCTiIKeHHSIMU, SIKi IT0KA3yIOTh, 1110 0araTto
TUIIIB KJIITUH BiANOBiZalOTh Ha MapaKpWHHI CUTHAIU Bif
MCK, 110 npu3BOAUTH A0 MOIYJSLII BEJIMKOI KiJIbKOCTi
KJIITUHHUX peakiliii: BUXKMBaHHS, Mposidepallii, Mirparii
Ta ekcrpecii reHis. Y cutyauii imemii-penepdysii HUpoK
MCK pyxaloTbCcs 10 HUPKOBUX TKAHWUH i BiTHOBIIOIOTh
ilIeMigyHO ITOLIKOIKeHi HUPKOBi KaHabIi [10].

3aBasgKM CBOIM iMYHOMOJYJTIOIOUMM BJIACTUBOCTSIM
MCK He TiIbKU CTUMYJTIOIOTh aHTiOTeHe3, ajie i 31aTHi 10
XeMOTaKCHUCY B HaMpsIMKY YIIKOIKEHUX TKAaHWH i BUCTY-
MalTh iHAYKTOPAMU XEMOTAKCHUCY IS €HIOTe€HHUX TPO-
TeHIiTOpIB. 3aBOSIKM HU3BKIill eKCIIpecii MOJIEKYJT JIEAKOLIM -
TapHUX aHTUreHiB moauHu kKiacy I (HLA I) i BincyrHOCTI
OCHOBHUX aHTUTeHiB ricrocymicHocti Il xmacy (HLA II),
niranny Fas i monekyn koctumydsuii B7-1, mB7-2, CD40
i CD40L BoHU HaOyBalOTh iMyHOTOJIEPAHTHOIO (DEHOTUITY
[16—19].

HeMoXJIMBO BU3HAUMTH €IWHUI YU TOJIOBHUI MeXa-
Hi3M, BignosigaabHuii 3a BriuB MCK: pi3Hi MemiaTopu,
mo Buminstotees MCK, iMOBipHO, AiSITUMYTBH CITiJIBHO,
1100 iHTiIOYBaTH aJIOIMyHHY BiJIOBi/Ib Y KiJTbKOX BaXKJIMBUX
TOYKaxX, CTUMYyJIIOIOUM AudepeHuianito i mpodidepaliiio
T-regs, B-regs i He3pinux makpodaris, 1K i M2, 1106 momi-
HYBaTH HaJl IMyHHOIO peaKIIi€lo mpoTH TpaHcruianTaTa [20].

3 omrsimy Ha BUCOKMIT MpoJiipepaTMBHUII ITOTEHIIial
in vitro, 3aBISIKM TIapaKpMHHUM edeKTaM, 3IaTHOCTi IOo-
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KpalryBaTh (pyHKIIiOHAIbHUI CTaH YIIKOMKEHUX OpraHiB i
TKaHuH in vivo MCK po3risinatoTh siK e(peKTUBHUI iHCTPY-
MEHT JUTsl KJIITUHHOI Tepartii pi3HUX 3aXBOPIOBaHb, Y TOMY
YUCJIi 3aXBOPIOBaHb HUPKU. SIK JKepesio Uil KIIITUH MOXe
BUKOPUCTOBYBATUCS SIK aBTO-, TaK i aJJOTeHHUI Marepial.
Aute cilii BiI3HaYMTH TOM (DaKT, 1110 MpOoLeAypa BUALIEHHS
aprosioriyHux MCK (KicTKOBMiT MO30K, XXMpOBa TKAaHUHA)
€ iHBa3MBHOIO i TOTPeOY€E TIEBHOTO Yacy ISl HApOIIyBaHHS
HEOOXiTHOI KiIbKOCTI KITiTUH. KpiM TOro, MOXKJIMBICTh KPO-
BOTEYi B MAlli€EHTIB 3 HUPKOBOIO HEIOCTATHICTIO i HASIBHICTh
ypemil Ta aHeMii, YacTO He3adOBUIbHUI 3arajJbHUI CTaH €
MepeIIKOA0I0 I BUIAUIEHHS aBTOJOTIYHOIO MaTtepiaiy 3
MOJAJIbIIOI0 aBTOJIOTIYHOIO TPaHCILIaHTaLli€0 KITITUH. Tomy
0COOJIMBHIA IHTEPEC SIK JIETKOLOCTYITHE, OE3MEUHE IKEepesio
CTOBOYPOBUX KJIITHH, SIKi MAlOTh BUCOKMI1 MmpoJtichepaTrB-
HU i pereHepaTUBHUI MOTEHIia] i MOXYTh HeralfHOTO 3a-
CTOCOBYBATUCH «HAa BUMOTY», 0€3 MOTPEOM Y3TO/KEHHS 3
€TUYHMMM HOPMaMH i IOPUIMYHUMU aCTIeKTaMU, CTAHOBUTh
MyMOBUHHO-TUTALICHTAPHUI KOMITIEKC JIIOIUHM.

Kopnosa xpoB (KK) € HaiftgacTimmmM KepeIoM reMo-
MOETUYHMX CTOBOYPOBUX KIIITUH-IIONIEPEAHMKIB i, SIK OYJ10
IOBEeIeHO OaraTbMa aBTOpaMM, MICTUTh HabaraTo OiIbIIY
YACTUHY HEKOMITOBAaHUX T€MOIOETUYHMX KJIITUH, HiX J10-
pOCIMiA KiCTKOBUIA MO30K [21].

OKpiM TOro, reMOnoeTUYHi CTOBOYPOBI KIIITUHU-TIO-
nepenHuku 3 KK maioTh Oinbluii moTeHIiaa npoJidepa-
11ii Ta eKCMaHCii, HiXX X aHAJIOTH 3 TOPOCOro KiCTKOBOTO
Mo3Ky. IemomoetuuHi ctoBOypoBi kiitnHu KK MoxHa
BUKOPHMCTOBYBATH SIK MATPUMYIOUY Tepartito JJIsl JIiKyBaH-
HSI IIMPOKOTO CIeKTpa 3axBopioBaHb 0e3 minoopy HLA-
IIEHTUYHOTO IOHOPA.

Bukopucranns KK mrs TpaHcmnaHTaiii sk IKkepesa
TeMOTIOETUYHUX CTOBOYPOBUX KJIITUH TIPUBEJIO 1O HEOO-
ximHocTi ctBopeHHs O6aHKiB KK, y skux 3pa3zku 30epira-
JOTbCSI B 3aMOPOXEHOMY CTaHi mpu Temmeparypi —196 °C
MPOTSTOM IMPAaKTUYHO HEOOMEXKEHOTo yacy 0e3 BTpaTu ix
GioJyioriuHuX BIacTUBOCTE [22].

YnockoHaII0I0ThCS BCi €Tanu TEXHOJOTIYHOTO TMpolie-
cy: BUAUIEHHS, KPIOKOHCEpPBYBaHHS i KpioreHHe 30epi-
raHHs siapoBMicHUX KaiTUH KK, a TakoxX MeToau OLIiHKHU
xkutre3natHocTi gk 'CK, Tak i iHImx sapoBMiCHUX KITITUH
KPOBOTBOPHOTO MiKpOCEPEIOBUIIIA HA eTarax iX BUIiICH-
HS i TicJIst KpiOKOHCEPBYBAHHSI.

KoritmHHMIT TpaHCIIaHTAT — MpeTapaTr KPiOKOHCEPBO-
BaHMX SIAPOBMICHUX KJIITUH MYITOBUHHOI (KOPIOBOI) KPOBi
JIIOAVHU — SIBJIsIE 00010 KpioKOoHcepBoBaHy mpu —196 °C
MHOIYJISILiI0 KITAH JIOAUHU, 110 BUOICHI 3 MyMOBUHHOI
(kopmoBoi) KpoBi. MiCTUTb CTOBOYPOBi, KOMiTOBaHi Kpo-
BOTBOPHI i JOPOCJIi KIIiITUHU KPOBI.

3ajiexkHO Bif JOHOpa MOMYJSIiI0 KIITUH CTAaHOBJISIThH
pi3HI MapoCTKM KPOBOTBOPEHHS, IO BiIPi3HSIOTHCS 3a
CKJIAJIOM i KiJIbKICHUM CHiBBiTHOIIEHHSIM €JIEMEHTIB.

KpiokoHcepBoBaHa MyIMOBMHHA KpPOB MiCTUTh Bil
0,11 x10° mo 3,7 x 10° KJIiTUH, KiJIbKiCTh MOHOHYKJI€apiB —
15-60 %, CD 34+ (0,5-2 %) — Bim 1 x 10° mo 50 x 10°
KmiTHH. ZKUTTE3MaTHUX KIIITUH — He MeHIne 3a 80 + 10 %
BiJl TOYATKOBOI KiJIbKOCTI.

He3spimicTs iMyHHOI CCTEMU HOBOHAPOMKEHOIO 00y-
MOBJIIOE 3HIKEHY (PYHKIIIOHAIbHY aKTUBHICTh iIMyHOKOM-

MEeTEeHTHUX KJITHUH i 3HAYHO HMKYY, HiXK IPpM TPaHCILIaH-
Tallii KiCTKOBOTO MO3KY, YaCTOTY PO3BUTKY TSIKKOI peakilii
«TPAHCIUIAHTAT MPOTH Xa3siiHa». [1pu 1IbOMY BUXKMBaHICTh
KJiThHHOTO TpaHcIiaHTata KK He HMKye, HiX KIITUH
KiCTKOBOTO MO3KY, HaBiTh y BUITaJIKy BUKOPUCTAHHSI MEH-
mwoi KinbkocTi 'CK, sKi BBOASATBCS 3 po3paxyHKy Ha 1 Kr
MacH Tijla XBOPOToO.

OpgHak TMTAaHHS ONTHUMAJIBHOI KiJIBKOCTI KIITHH ITy-
IMOBMHHOI KPOBi, 110 TPAHCIUIAHTYIOThCS, sIKa HEOOXigHa
17151 €(heKTUBHOTO IPVKMBIICHHS B OpraHi3Mi peliuITieHTa,
IMYHOJIOTIYHOI CYMiCHOCTI Ta I1Ie¢ HM3Ka acIIeKTiB MpooJie-
mu TpaHcmiaHTauii [CK KK morpeOyioTh nogaablinx a0-
CJTiIKEHb.

[TpyMiTUBHI TeMOMOETUYHI KJIITUHU MYMOBUHHOI KPO-
Bi 3a3BMYail ineHTU(IKYIOTh 32 HAsIBHOCTI Ha iX TOBEpPXHi
riikodocdornpoteiny CD34, a TakoxX Ha OCHOBI iX (hyHK-
LIIOHAJIBHUX BJIACTUBOCTEN ILISIXOM TOCIIiDKEHHS KJIOHO-
Te€HHOCTI Y KOJIOHIEYTBOPEHHSI in Vitro.

CTOoBOYpOBI KJIITMHU B iHAYKUiWHIN Teparmii pu ano-
TpaHCIUIAHTALil HUPKM 30aTHI ITOKpAaIlyBaTH BimmajieHi
pe3y/ibTaTu 3aBASIKA iIMYHOCYIIPECUBHUM, iMyHOMOYJTIO-
IOUMM BJIACTUBOCTSIM i ITapaKpUHHUM e(eKTaM.

V nonynsiii 1iMGo1UTIB TyIOBUHHOI KPOBIi, Ha BimMi-
HY Bin nepudepruyHoi KpOoBi i KiCTKOBOIO MO3KY TOPOCIUX
IIOHOPIiB, MepeBaKaloTh HEAaKTUBHI, He3pili JiMbouuTu i
KIiTHUHU-cynpecopu. Lle cBiquuTh Mpo 3HUKEHY TOTOB-
HicTb T-nmiMmdouuntiB KK 1o imyHHOT Binnosiai. Baxiusoio
0COOJIMBICTIO MOHOIIMTAPHOI MOMYJISIIIT KJTITUH MYITOBUH-
HOI KPOBi € HU3BKUIA BMICT (DYHKIIOHAJBHO MOBHOILIHHUX
Ta aKTUBHUX aHTUTEHITPE3CHTYIOUUX KIIITUH.

AHaJti3 3aKOpIOHHOI i BITYM3HSIHOI JIiTepaTypH 3acBill-
YUB 3HAYHWI HAYKOBMI i KIIHIYHWI iHTepec IO 3acTo-
CyBaHHS CTOBOYypoBUX KIiTH KopmoBoi KpoBi (CK KK).
Tpancmmantanis CK KK Ha meil yac mepexxuBae Iepiof
PO3KBITy — 5K 11040 (PyHIAMEHTAIbHUX AOCTiIXEeHb, TaK
i CTOCOBHO KJIiHIYHOTO BHMKOPHUCTaHHS B KOMILJIEKCHOMY
JIIKyBaHHi XBOpUX 3 Pi3HOMaHITHOIO maTosiorielo. EMOpi-
OHaJIbHiI CTOBOYPOBi KJIITUHU — MEPCIEKTUBHUM i (pak-
TUYHO HEOOMEXEHU I KIIITUHHUI MaTepiall 3 MOXJIMBICTIO
LIMPOKOTO 3aCTOCYBAHHSI B pereHEepaTUBHIN MEIUIIHI.

Bbesneunicte i edeKTUBHICTb BHYTPIIlTHBOBEHHOTO
BBEIIEHHsI KJIITWUH, OTPUMaAHMX 3 IMyNOBUHU, Oyja TokKa-
3aHa Ha TallieHTax 3 JeKOMIEHCOBAHUM LIMPO30M TMeYiH-
KU. YIIPOJOBX POKY CITOCTEPEXKEHHS BiOYBalOCh 3HaUHE
3HIKEHHs 00’eMy acuutHoi pinunu (p < 0,05) i mokpa-
IIaHH QYHKIII MeYiHKY (IiABUILEHHS piBHS albOyMiHy B
CHPOBATLI KPOBi, 3HMXKEHHSI 3araJbHOTO PiBHS OLTipyOiHy
B CHUPOBATLi KPOBi) MOPiBHSIHO 3 KOHTPOJBHOIO TPYIMOIO,
MOKpalllaHHsI MPOTHO3iB KOPOTKOCTPOKOBOI BUXKMBAHOCTI
3a mkanoo MELD (Model for End-stage Liver Disease) i
mkanoto Yaitnga — IT’10 (Child-Pugh), a Takox nokpa-
1LIyBaJlach SIKiCTh XUTTS 3a 1mKajgow QOL (Quality Of Life
Scale) [23].

[Mpu nikyBaHHi 1ykpoBoro pgiadery Il tunmy nuisixom
BHYTpilltHbOBeHHOTO BBeneHHs MCK rmanieHTH piBeHb
[JIiIKO3WJIBOBAHOI'O TeMOMIO0IHY 3HU3UBCS 3 9,8 10 6,7 % i
MiIBUIIMBCA piBeHb C-TIENTUAY, IO CBIAYUTH PO ITOKpa-
IIaHHS (GYHKIIT 0eTa-KIIITUH MiANUTyHKOBOI 3am03u. [lo-
OiuHi epexTH OyIU BiacyTHi [24].
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IlamienTam 3 imiomatuyHuM (HiOPO30M JIereHiB BBO-
nuad BHyTpitmtHboBeHHO MCK mutanieHTH y JBOX J03ax:
1 x 10°/kr macu tina (n = 4) i 2 x 10°/kr macu tina (n = 4).
3arajioM oOMIBI 103U A00OpE MEePEeHOCWINCH, TIPOTE CIO-
crepiranock Munye rocrpe (1 % (0—2 %)) napinns SaO,
yepe3 15 xBwiuH micnst iHdy3il KIIiTHH, aje 6e3 3MiH re-
MoanHaMiku. TTicist 6-MicSYHOTO CITOCTEPEXKEHHS MTOCH-
JICHHSI CUMITTOMIB (piOp0o3y MOPiBHSIHO 3 0a30BUM piBHEM
He BigOymocs. Y 3B’S13Ky 3 LIUM OOCTITHUKU 3pOOMIIN BU-
CHOBOK, 1110 BHYTpillIHboBeHHe BBeaeHHsI MCK mianeHTn
€ TOLIbHUM 11 3aCTOCYBaHHSI i Ma€ 3aI0BUIBHUI KOPOT-
KOCTPOKOBUI Npodiab 0e3MeKy B Malli€EHTIB 3 TaAKUM Jia-
rHo3oM [25].

Ha croroani 3apeectpoBaHo 79 nocaigKeHb 3 BUKOPUC-
tanHs CK nipu tpaHcmianTauii Hupok (ClinicalTrials.gov).

N. Perico et al. [26] moka3anu, 110 BCi MalliEHTH, SKi
orpumyBasin MCK, manu ctabinbHY (QYHKIIi10 TpaHCTUIaH-
TaTiB MPOTSATOM TIEPiofly CIoCcTepexXeHHs 5—7 poKiB 0e3
MiABUIIEHOI CIPUMHSTIMBOCTI 10 iH(EKIIiil Y1 TTOSIBU HO-
BOyTBOpeHb. BimMiuanmocs 3poctannsa T-reg i mpurHideH-
Ha ¢yskuin CD8+ T-xmiTuH naMm’sTi B peLUITIEHTIB, AKi
orpumyBasin MCK, mpore Ipu BBeOeHHI KJITUH Ha 7-i
JIeHb BiAMiuajaocs TMMYacOBe MiIBUILEHHS CUPOBATKOBO-
ro KpeatTuHiny Ha 7—14-ii AHi, TOMY IIPOTOKOJI BBEACHHS
MCK o6yB neperisinytuii. BBenenns CK 3a neHb 10 TpaH-
CIUIaHTallii CYMPOBOIXKYBAIOCsS 30UIbIIEHHSIM CITiBBIZHO-
meHHs T-reg/CD8+ T-kiiTuH naM’sTi BiJi BUXiTHOTO piB-
Hs1 0e3 TeHAEHIIii 10 3pOCTaHHs PiBHS KPeaTHHIiHY KpPOBi.
ITpote B omHOTO MallieHTa BiAIMiY€HO rocTpe KIITUHHE Bifl-
TOPTHEHHSI, sSIKe OYJIO JIIKBiZIOBAHO MYJIbC-TEPAITi€l0 CTEPO-
imamu.

J. Tan et al. [27] BukopucToByBamu aBTosoriuni MCK
IJIST IHOYKIIHOI Teparil mpu aJoTpaHCIUIaHTallili HUPOK
(ATH). Y nocnimxenHst 0yyno BkiaoueHo 159 mauieHTiB. Y
nauieHTiB | rpynu BUKOPUCTOBYBaIM TPaaUIiiHy iMyHO-
cynpecuBHy Tepamito pazoM 3 MCK (53 nmauientu). ¥V 11
rpyTi BUKOPUCTOBYBAJIM Y ABA pa3y MEHIII 103U iHTi0iTOpiB
KaJIbLIMHEBPUHY i Takoxk BBoauau MCK (52 maiientn). ¥
Il rpyni BUKOPUCTOBYBaJIM TPaauWLiiiHY iMYHOCYIIPECUB-
Hy Teparito 6e3 MCK (51 nauient). MCK BBonuIu B 103i
1-2 x 10%/kr nipu penepdysii HUPOK i yepe3 aBa TWXKHI
micist onepailii. BokuBaHiCTh MallieHTIB i TpaHCIIAHTATIB
y Biui Bix 13 go 30 MicsiliB OyJia OHAKOBOIO B yCiX TpyIiax.
Yepes 6 MicsauiB y 4 3 53 nawienTis (7,5 %) y niepiiiii rpymi
(95% A1 0,4—14,7 %; P = 0,04) i 4 3 52 nauientis (7,7 %)
y apyriit rpyi (95% A1 0,5—14,9%; P = 0,046) nmopiBHSHO
3 11 i3 51 y Tperiii rpyni (koHTponbHii) (21,6 %; 95% 11
10,5-32,6 %) Bimmivaaucs Kpu3u rOCTPOrO BiATOPTHEH-
HsI, MiATBepIkKeHi Oiomcielo. HupkoBa ¢yHKIIiSI BiZHOB-
JIoBajiacsl IIBUALIE ceped o6ox rpyn mnaiieHTiB 3 MCK,
BiIOyBaJIOCSl MiIBUILEHHS PiBHSI IIBUAKOCTI KITYOOUYKO-
Boi ¢inbrpanii (LIK®) npotsarom mepiioro Micsiis micist
orepallii Ha BiIMiHY BiJl KOHTPOJBHOI Tpynu. Y mMaili€eH-
TiB, sIKi OTPUMYBaJIM CTAHJAPTHI 103U iHTIOITOPIB KaJbLIN-
HeBpuny (IKH), cepemnst pisHuist craHoBmia 6,2 M/XB
Ha 1,73 M2 (95% O10,4—11,9; P=0,04), a B nartieHTiB 3 MEH-
oo 103010 IKH — 10,0 mi/xBHa 1,73 M2 (95% 111 3,8—16,2;
p =0,002). Takox ITi7 9ac CIOCTEPeXKeHHS IIPOTSTOM 1 poKy
aHati3 rpy1, ki orpuMann MCK, BUSIBUB 3HAYHO MEHIILY

KiJIbKICTh OIOPTYHICTUYHUX iH(EKIii, HiXX y KOHTPOJIb-
Hili rpymi (koedimieHT Hebesnexu 0,42; 95% 1 0,20—0,85;
p = 0,02). JocmimKeHHsT ToKas3auo, 110 cepej TMalli€HTIB,
SIKi TIepeHEeC/IM TPAHCIUIAHTALLil0 HUPOK 3 BBEICHHSIM aB-
tosoriyHux MCK, mopiBHSIHO 3 TUMU, SIKi OTPUMYBAIU
CTaHAAPTHY iHAYKLIMHY Teparito (aHTUTIIA 10 PeLeNnTopiB
1JI-2), Bigmiuanocst 3HMXKEHHSI 4aCTOTM TOCTPOTO BiATOP-
THEHHSI, 3HIDKEHHS PU3UKY YMOBHO-TIATOTEHHOI iH(eKIIii i
Kpaia yHKIIisE HIPOK 4epe3 1 pik criocTepeskeHHs.

G. Ciancio et al. [28] BBommwin CK KicTKOBOTro MO3KY
JIOHOpa HUPKU Ha 5-if 1eHb i 4—6-11 micaup micasa ATH 3a
YMOBM iHAYKIIiIAHOI Tepamii ajemMTy3ymMaOoM i miaTpumy-
I04oi Teparii TaKpoJiMycoM, MiKO(GeHOJIaTOM MOGETUITY
3 TIEPEX0IOM 3 4—6-TO MicsIIsl Ha CHPOJIIMYC 3 MOXKITHBOIO
BinmiHoto ICT uepes 1 pik. [TpoTe nocaiakeHHs Oyy10 Mpu-
nuHeHo, Tomy 1o BBeAeHHST CK KiCTKOBOTO MO3KY He
3MOTJIO BUKJIMKATH TOJEPAHTHICTD i TOKPAIIUTHU pe3yibTa-
TH TaKUX OITeparliid.

Erpicum et al. [29] nmokazanu, mo MCK BUSIBISIIOTH
MIPOTHU3ANaIbHi 1 iIMyHOPETYIITOPHI BIACTUBOCTI, a IIPO-
BeIeHi MOKJIiHIYHI JOCIiIKEHHS CBiMUaTh PO MTOTCHIIHY
KOPHUCTh IPU BUKOPUCTAHHI iX IIpY TpaHCIUIAHTALIl COJIi/-
Hux opratiB. [lecsats peuurnieHTiB HAT Big TpynmHUX JOHO-
piB orpumMyBai MCK KicTKOBOro Mo3Ky B 103i ~2 X 10¢/kr
MacH Tijla Ha 3-ii IeHb IMicJIis TpaHCIUIaHTalii. [pymy KOHT-
poutto craHoBUIM TakoxX 10 perunieHTiB. [To6iuHux edek-
TiB 1ipu iH’ek1ii MCK He BinzHavanocs. B oqHoro peruiti-
€HTa B rpyti 3 yBeaeHHsIM MCK 3 illeMiuHOI0 XBOpo0Ooio
ceplsl B aHaMHe3i BUHMK iH(apKT Mmiokapaa 6e3 minBu-
meHHs cerMeHTa ST, mpuOIM3HO 4Yepe3 3 TOOMHM ITiCIIsT
indysii MCK. Burnagku yMOBHO-MaTOTeHHUX iHGEKIi i
TOCTPOTO BiITOPTHEHHS Oy/IM TOMIOHMMU B 000X Tpymax.
Ha 7-it nens micng tpancrutanTauii Hupku HIK® y pe-
uuIieHTiB, skuM Bogwin MCK, cranoBuia 48,6 mi/xs/
1,73 m? mopiBHsIHO 3 32,5 Mi/xB/1,73 M? y IpyIli KOHT-
pojo i 29,3 mu/xB/1,73 M? y 3arajibHiii rpyIti peLUITi€HTIB
HUPKOBUX TpaHcmaaHTaTiB. PisHuni B IIK® yepe3 1 pik
CIOCTEPEXEHHsI BUSIBIEHO He OyJio. Y peuuIlieHTiB, SIKi
orpumanu MCK, Ha 30-i1 neHb Bigmivayiocs 30i/bllIEeH-
HST KiJIBKOCTi peryisiTopHux T-KIiTUH 6€3 CYyTTEBOI 3Mi-
HY KiJIBKOCTI B-KIIITMH TIOpIiBHSIHO 3 TPYIIOI0 KOHTPOJIIO.
OpHopasoBa iHQy3is MCK Bim TpeTboro moHopa Micis
TpaHCIUIaHTallil HUpKK OyJ1a 6e3MevHOoI0, He3BaXkaloun Ha
OIVH BUMAAOK iHDapKTy MioKapaa, IKMiA He MaB YiTKOTO
CTOCYHKY /IO BBeIeHHST KJIiTUH. Tepartis 3 BAKOPUCTaHHSIM
MCK mnoxa3zana 30inbineHHsS T-peryasTopHMX KITHH i
Kpallly paHHIO (DyHKILiIO aJoTpaHCIUIaHTaTa, IIPOTe iX JOB-
TOCTPOKOBUI BIUIMB I1e MOTPeOy€e BUBYCHHSI.

Q. Sun et al. [30] mpoBeau AOCHIIXEHHS, Y IKe OyIu
BkimoueHi 42 peuunientu HAT. Ipyma mocmimkenHs: (21
peuumnieHT) orpuManu MCK mnynoBMHHOI KpoBi B J03i
2 x 10%/kr yepe3 nepuceprudHy BeHY Mepe TpaHCIUIaHTa-
Li€f0 HUPKU i 5 X 10° KIITUH Yepe3 HUPKOBY apTepito i
yac onepaiiii. Yci peuunieHTH OTpUMYBAIW CTaHAAPTHY
IHOYKIIiiHY Teparito. YCi Mali€eHT! nepeHecau BBeIeHHS
MCK 06e3 HecnpuUATIMBUX KIHIYHMX HacaigkiB. Kpim
Toro, IIyopecleHTHUI aHai3 1Toka3as, 1o MCK, yBene-
Hi yepe3 HUPKOBY apTepilo, uepe3 7 mHIB OyJIU BiICYTHI B
3pasKax 0iorcii peLuIteHTa.
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ABTOpPU CTBepIXKYyIOTh, 110 MCK mynoBMHHOI KpOBi
MO>XHAa BUKOPHMCTOBYBATH SIK O€3MeuHy iHAYKLiAHY Tepa-
Mito, ajie TepMiHU i YacTOTa BBEICHHS LIMX KJIITUH MOXYTh
MaTH iCTOTHMI BIUIMB Ha pe3yJbTaTU BUXKMBAHHSI TpaH-
CTIaHTaTa ¥ perumienTa.

Perico et al. [31] HaBomsgTh OaraTopiuHi KIIiHIUHI i
iIMYHOJIOTiUHI pe3yJbTaTu JIiKyBaHHS YOTUPHOX Malli€H-
TiB ITicjisg TpaHCIUIAaHTalii HUPKW Bim XKMBUX TOHOPIB,
SKi OTpMMal aBTOJIOTiIYHI Me3eHXiMaJlbHi CTOBOYpOBI
KJIITUHU KiCTKOBOTO MO3KY B paMKax AOC/iIXKeHHs (a3u
1, sike OyJio opieHTOBaHEe Ha 0e3MeKy ¥ AOLIbHICTD 1€l
KJITUHHOI Tepamii. 3rimiHO 3 OOCHiIXKEHHSM, Malli€eH-
tam BBoauau MCK Ha 7-i1 nmeHb Iicjsl TpaHCIUIaHTallil
(n = 2) abo 3a AeHb Nepea TpaHCcIIaHTalie (n= 2). IH-
NyKIiiiHa Tepartis BKjItovasa 6asuiikcuMab i HU3bKi 1031
aHTUTUMOLIMTapHOrO T00yniHy (ATT), ado nuime ATT,
a TaKoX LUKJIOCITOPUH i Modetrun MmikodeHomaty. Yci
nauieHTu, sskuM Beoauan MCK, manu ctabinbHy GyHK-
11i10 TPAHCTIJIAHTATIB MPOTSATOM TEePiOIy CITOCTEPEXKEHHS
(5—7 pokiB), 0e3 IMiABUIIEHOI CXMJILHOCTI A0 iH(EKIIii
Yy TOSIBU HOBOYTBOpeHb. B omHOro mailieHTa, sikomy
Boawin MCK, nukiocnopuH O0yj10 yCIIIIHO BiTMiHEHO,
i B JaHUI 4yac MPOBOAUTHCSI MOHOTEpaIlisi HUBbKUMU 0~
3amMu ModeTuly MikodeHonaty. JocaigkeHHsT moKasye,
o teparniss MCK e 6e3reyHoio B JOBIOCTPOKOBIl mep-
CIIEKTHUBI i MOX€ CIIPUSATHU MOSIBI TOJEPAHTHOCTI Y BUOpa-
Hoi Kkareropii nmauieHTiB. LLIlupokuit iMyHOMOHITOPUHT
PEUMITIEHTIB ITiCJs1 TpaHCIUIAaHTaLlii HUPOK, SIKUM Oyso
BBeneHo MCK, Mozke JOITOMOTTH BiZOOpY MaIli€HTIB I
0e3MneyHol BiAMIHM MiATPUMYIOYMUX iMYHOCYIPECUBHUX
npenapariB. [IpoBeneHi HOCIiIKEHHS MMOKA3ylOTh, IO
iHgy3ia aBromoriuannx MCK penmitieHTaM HUPKOBOI'O
TpaHCIUIaHTaTa MpPU OTPUMAaHHI HU3BKUX 03 iMYHOCY-
MIPECUBHUX IIperapaTiB € 0e3[eYHOIO i He Ja€ BEIUKHUX
no0iYHUX e(eKTiB HaBiTh MPOTITOM TPUBAJIOIO Mepiomy
CIIOCTEPEKEeHHS.

[IpunyckaloTb, 110 OiIBIIOK Mipol0 edeKTU TpaH-
CIUTAHTOBAHUX KJITUH TOB’S13aHi 3 MapaKpUHHUM BIUIU-
BOM, a HE 3 iX MPWKUBJIECHHAM i TU(EpPEeHIIIOBAaHHSIM B
VIIKOMXEeHil TkaHuHi. OcoOJuBMII iHTepec CTaHOBUTH
MyNMOBMHHA KpOB jtoauHM. KiiTuHU, oTpumaHi 3 Hei,
3a0€31euyloTh BUHSITKOBI MOKJIMBOCTI JUISI aJOTE€HHOI
TpaHCIUIAHTALil 3aBIsSKN BUCOKOMY MOTEHIIiaIy 10 aude-
peHtianii i mpomidpepalrii i 3MaTHOCTI MOIYJIIOBATH IMyH-
HY peakililo 3aBIOSIKM BIiICYTHOCTI €KCIIpecii TOJIOBHOTO
KOMILIeKCy ricrocymicHocTi 11 kacy i KOCTUMYIITOPHUX
MoJsekyn [31—33]. KpiM Toro, 11i KJIiTUHU MalOTh BUpaxe-
Hi iMyHOCYNpEeCHBHi BJIACTMBOCTI ¥ MOXYTb iHIiOyBaTu
npoJigepallito i QYyHKIIiI0 OCHOBHMX IMOMYJISLii iMyHO-
komneTeHTHUX KJIiTuH (K, T-xnitunu, B-xiaituau i NK-
KJIiTuHu) [34].

Yei moxiuBi MexaHismu aii MCK 11e moTtpeOyroTh
MOJAJBIINX AOCHTIIKEeHb. SIK aBTOJOTiIYHi, TaK i ajJoreH-
Hi MCK y KIiHIYHUX TOCTIIKEHHSIX BXe IUPOKO BUKO-
PUCTOBYIOTBCSI IS JIIKyBaHHSI 0araThoX 3aXBOPIOBaHb Y
JIIofielt, BKIIIOYHO i3 IIYKPOBUM OiaOeTOM, PEBMATOITHUM
apTPUTOM, OOJIITEPYIOUMM aTePOCKJIEPO30M UM PeaKlIli€lo
«TPAHCIUIAHTAT TMPOTH Xa3siHa». He3Baxarouum Ha Takuii
Iporpec i MO3UTUBHI pe3yasratu JikyBaHHs, MCK moku
odiuiiiHO He BXOAATh y MiXKHAPOJHi MPOTOKOJIU JIIKYBaH-
HSl TAKMX 3aXBOPIOBAHb, 1110 CIIOHYKA€E HAC MTPOJOBXYBATU
KJIIHIYHI JOCTIIKEHHS U151 BU3HAYEHHSI ONTUMAJIBHOI CXe-
MM JIIKyBaHHSI.

BucHoBkMu

YucneHHi AOCHiIKEHHsI, eKCIepUMEHTalbHI poOOoTH
3 BUKOPHUCTAaHHSIM J1TaOOpPaTOPHUX TBAPUH 3a JOMOMOTOIO0
MOPGOJIOTIYHUX, TiCTOJOTIYHMX, iIMYHOJIOTIYHMX i (PyHK-
LIOHAJTBHUX METOIIB TPOAEMOHCTPYBAIM Oe3MeKy TpaH-
CIUIAHTAllil SIK aBTOJIOTIYHUX, TaK i aJIOTEHHUX CTOBOYpO-
BUX KJIITUH 3 Pi3HUX JKepea sK iHAYKIHOI Tepartlii mpu
TpaHCIUIaHTALlil HUPKM.

PucyHok 1. BusiBneHHss MCK nynosuHHOI kpoBi B 3pa3ky 6ioncii HAT peyunieHTa 3a fOroMororo
6arato3oHpgoBoro aHanisy FISH: A) 3pa3ok 6ioncii XiHKu-peuunieHTa: gBa YepBOHUX CUrHaIN BKa3yOTb
Ha xpomocomu XX; xpomocom XY BUSIBJIEHO He 6YyJ10; opuriHasibHe 36iybLUeHHs 306paxkeHb FISH, oniviHni
o6’exktus (x 100); B) 3pa3ok 6iorcii KOHTPO/ILHOIro 4YosioBiKa-peLunieHTa: oagNH YePBOHUN | OQNH 3e/1eHNI
cUrHanu BkasyoTb Ha xpomocomu XY; opuriHanbHe 36inbLieHHs1 306paxeHb FISH, onivinni 06’ekTus (x 100)
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KutiHiyHi pociimkeHHs mokasajiu, 110 iHGY3isd CTOB-
OypOoBUMX KJIITUH peLMIIiEHTaM HUPKOBOTO TpaHCIJIaHTaTa
€ 0e3MevHoIo i He 1a€ 3HAUMMUX MOOIYHUX eeKTiB HaBiTh
MPOTSITOM TPUBAJIOTO TIEpioay criocTepekeHHs (5—7 poKiB).

BBeneHHs1 cTOBOYpOBUX KJIITMH TIpW TpaHCIUTAHTALlii
HUPKU MOXE CIPUSITU PO3BUTKY B PELIMITIEHTIB JOBIO-
CTPOKOBOTO MPOTOJIEPOTEHHOTO CepeoBHILIA I CTaOLIbHOT
GYHKIIII HUPKOBOIO aJloTpaHCIDIAHTaTa Ha JIOBTi POKH,
HaBiTh Ha (DOHI 3MEHIIIEHHS H03 iIMyHOCYIIPECUBHUX TIpe-
mapariB.

ITutannsa Bubopy mxepesa, 1031 CTOBOYPOBUX KJIiTUH,
TepMiHy, KpaTHOCTI i1 CIIoco0y iX BB€AEHHS JJ151 AOCSITHEH-
HSI ONITUMAJIBHOTO e(heKTy 3aIMIIAI0ThCS TUCKYCIMHUMU.

HesBaxaroun Ha MigTBepIKeHY Oe3meKy il e(heKTHUB-
HICTb, 3aCTOCYBAHHS KJIITHHHUX TEXHOJIOTIN y Mali€eHTiB
MPU TpaHCIJIAHTALI1 HUPKW MOXJIMBE JIMIIIE 32 YMOBH MPO-
BEIACHHS MOJATBIINX KITIHIYHUX TOCTiIKEHbD.

Konduaikr iHTepeciB. ABTOpuU 3asiBJISIIOTH TIPO BifCYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JICHOCTI TIPH ITiATOTOBLIi JAHOI CTATTi.

BHecok aBTOpiB B p00OTY Hajl CTATTEN: 302pab an P.O. —
KOHIIEILIis i qu3aiiH poootu; Boponsk O.C. — TMOLIyK it 00-
poOKa MaTtepiajiB, HalMCaHHS TeKCTY.
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Shalimov National Institute of Surgery and Transplantation, Kyiv, Ukraine

The opportunity of stem cells application in kidney transplantation: clinical studies (review)

Abstract. Kidney transplantation remains the optimal method
of end-stage renal disease treatment, but the result of such ope-
rations depends on the immune response of the recipient to the
transplanted organ. Side effects of modern immunosuppressive
drugs, such as nephrotoxicity, opportunistic infection, and in-
creased risk of cancer, negatively affect the long-term results of
transplantation. In recent years, studies of the properties and
uses of stem cells have aroused considerable interest and ex-
pectations. The biological characteristics of stem cells, inclu-
ding multi-row differentiation, self-guidance, paracrine effects,
immunomodulation, ability to suppress the immune response
against graft, have opened new horizons for their use in kidney
transplantation, but according to different studies, the safety
and effectiveness of stem cells clinical use remain controversial.
The use of stem cells in animal models with renal failure shows
better results in the postoperative period and provides an oppor-

tunity for clinical research in the context of creating alternative
induction therapy in kidney transplantation. The preclinical ef-
ficiency of stem cells in the chronic renal failure model and renal
allotransplantation in laboratory animals showed their unique
potential to improve function and repair the damaged kidney.
They also demonstrate immunosuppressive effects that realize
in the inhibition of T-cell proliferation and dendritic cells matu-
ration, the induction of T-regulatory cells, which can improve
the long-term results of kidney allotransplantation. This review
summarizes the results of previous studies and is aimed to pro-
vide an objective point of view based on a comprehensive analy-
sis of currently known advantages and disadvantages of stem cell
therapy in kidney transplantation and highlights aspects that
require further research.

Keywords: kidney transplantation; stem cells; induction therapy;
renal failure; literature review
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HALUMOHAABHbIVI MIHCTUTYT XUPYRMN 1N TOAQHCIAQHTOAOTM UMeHn A.A. LLIaammoBa, . Knes, YkpaunHa

BO3MOXXHOCTb MCMOAb30OBAHWUSI CTBOAOBbIX KAETOK MPY TPAHCMIAQHTALMM MOYKMY:
KAMHUYECKNe UCCAeAOBAHMS (0630p AUTEPATYpPbI)

Pesrome. TpancrianTanus noyku, 6e3ycIoBHO, OCTAETCS ONTH-
MaJIbHBIM METOJIOM JICYeHUS] TEPMUHAJIBHOM CTaauM TTOYECYHOM
HEJIO0CTATOYHOCTH, a Pe3yJIbTaT 3aBUCUT OT MMMYHHOM peakuuu
opraHM3Ma pelumnueHTa Ha mepecaxkeHHbI opraH. [ToOouHbIe
a(deKkTbl COBPEMEHHBIX MMMYHOCYIPECCUBHBIX TPENaparos,
TakMe Kak He(POTOKCUYHOCTh, OINMOPTYHUCTUYECKass MHGbEK-
LIWST U TIOBBIIIEHHBIN PUCK OHKOJOTUYECKUX 3a00JIeBaHUI, He-
raTUBHO BJIMSIIOT Ha JOJTOCPOYHBIC Pe3yJbTaThl TPAHCIUIAHTA-
uuu. B nmocieaHue roabl cciaen0BaHue CBOMCTB M BO3MOXKHOCTH
WCTIOJIb30BAHUSI CTBOJIOBBIX KJIETOK BBI3BAJIO 3HAYMUTEIbHBIN
MHTEpeC 1 OXuaaHus. bruosornyeckue xapakTepuCTUKM CTBOJIO-
BbIX KJIETOK, BKJIIOUAIOLIME MHOTOPSAHYIO AuddepeHIraluio,
caMOHaBelleHue, MapakpUHHBIN 2()deKT, UMMYHOMOIYJSIIMIO,
CITOCOOHOCTh MHTUOMPOBATH MMMYHHBII OTBET XO35IMHA ITPOTUB
TpaHCIUIaHTaTa, JieXalllie B OCHOBE OCTPOTr0 M XPOHUUYECKOTO OT-
TOPKEHUST TPAHCIUIAHTATa, OTKPBLIM HOBbIE TOPU3OHTHI LISl UX
MPUMEHEHHUsI TPU TpaHCIUIAHTaUMU Mo4YKu. [1poBeneHHbIe uc-
CJIeIOBaHMSI TTIOKA3bIBAIOT, UTO OMOJIOTMYECKast aKTUBHOCTb CTBO-
JIOBBIX KJIETOK 3aBUCHUT OT COCTOSIHUSI OpTraHM3Ma PeLIUITUEeHTa,
a 6e30macHOCTh U 3G GEKTUBHOCTD UX KIMHUYECKOTO MpUMeHe-
HMSI OCTAIOTCSI MPOTUBOPEUMBBIMU. MICIOIb30BAHUE CTBOJIOBBIX
KJIETOK Ha >KMBOTHBIX MOJIEJISX C MOYEYHON HETOCTATOYHOCTHIO

MOKa3bIBaeT JyYlllMe pe3yIbTaThl B MOCIEONepallMoOHHOM Mepu-
o/ic M JaeT BO3MOXHOCTb TMPOBEIEHUSI KIMHUYECKUX HMCCIIEN0-
BaHU B KOHTEKCTE CO3MAaHMsI aJbTePHATUBHOW WHIYKIIMOHHOM
Tepanuu Mpy TPaHCIUIAHTALMKM TOYKH. JIUTepaTypHblii aHaIU3
JNOKIMHUYECKON 2Gh(EKTUBHOCTY TMPUMEHEHMSI CTBOJIOBBIX
KJIETOK MPU XPOHUYECKOM MTOYEUHOI HETOCTaATOUHOCTU U aJUIo-
TPaHCIUTAHTALIMKM TIOYKU Y JIAOOPATOPHBIX KMBOTHBIX TOKAa3asl
MX YHUKQJIbHBIA MOTEHUMAN U yaydlieHus: GyHKIMK U BOC-
CTAHOBJICHMSI TTOBPEXKIEHHOW MOYKU, a TakXKe HaIUnIue UMMY-
HOCYIIPECCUBHBIX 3(M(HEKTOB, BKIOYAIOIINX WHTUOMPOBAHUE
npoiudepaunn T-KIeTOK, cO3peBaHUE NEHIPUTHBIX KJIETOK U
MHIYKIMIO T-peryJsaTopHbIX KJIETOK, YTO MOXKET YJIy4IIUTb OT-
JAJIEHHbIE PEe3YJIbTAThl AJIJIOTPAHCIUIAHTALMK TOYKU. DTOT 0030p
000011aeT pe3ybTaThl MPOBEACHHBIX paHee MCCIeNOBaHUN U
MMeEET LieJIb MPEACTaBUTh OOBEKTUBHYIO TOUKY 3PEHMSI, OCHOBAH -
HYIO Ha BCECTOPOHHEM aHaIM3e UMEIOIMXCs B HACTOSIIIEe Bpe-
MsI IPEeUMYILECTB U HEIOCTAaTKOB BHEAPEHMUsI Teparuy Ha OCHO-
BE CTBOJIOBBIX KJIETOK IPU TPAHCIUIAHTAIIUU TTIOYKU, U OCBETUTh
acCIeKThl, TpeOyIOIIMe TaIbHEUIITNX UCCIeTOBAHUIA.

KimoueBble C10Ba: TpaHcniaHTalMs MOUKK; CTBOJNIOBbIE KIIET-
KW; MHAYKLIMOHHAS Teparusi; moyeyHasi HeIoCTaTOYHOCTb; 0030
JIUTEpaTyphl
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HaLiOHAAbH YHIBEPCUTET OXOPOHM 3A0POB ST YK QiHM imeHi .. LLyrika, m. Kuis, YkpaiHa

YPOMOAYAIH 9K NOTEeHLIMHUUA KOHAUAQT-MApPKep
NPOrHO3yBAHHS Nepeobiry XpPOoOHiYHOT XBOPOOUM HUPOK

For citation: Pocki. 2021:10(4):237-243. doi: 10.22141/2307-1257.10.4.2021.247898

Pestome. YpomoayriH — Lie HegppocrieumdpidHi GIAOK, ki € HAMGIAbLL MOLUMPEHUM Y HOPMQABHIV Ceui,
| xo4a BiH BiaoMuyt Ginblue 70 POKIB, QYHKLIST YPOMOAYAIHY 3QAULLAETLECST AO KIHLISI HE SICHOK. YDOMOAYAIH
6epe y4acTb y PeryAroBAHHI TOQHCMOPTY COAEU, 3AXMLLAE BiA iIHEKL Vi CeHOBUBIAHUX LLASIXIB, 30KPEMA CAM-
30BY OBOAOHKY CEYOBOro MiXypQq, Ta rNonepeAXqAe YyTBOPEHHST KAOMEHIB Y HUPKAX, O TOKOXX BIAIPAE POAb
Y MOLLKOAXEHHI HUPOK TQ BPOAXEHOMY iMYHITETI. AKTUBHO AOCAIAXYHKOTECST CUPOBATKOBUN YOOMOAYAIH TQ
YOOMOAYAIH Ceui, AOBOBQ eKCKPELLisl TA eKCKPELsT YPOMOAYAIHY HQ MIAIAITO KAIPEHCY KPEQTUHIHY. S3ABASIKM
[MOBHOrE€HOMHUM AOCAIAKEHHSIM acoLiaLlii 6yB BCTAHOBAEHMM 3B 130K MK MYTQLSIMU reHQ YOOMOAYAIHY 1
QBTOCOMHO-AOMIHQHTHUMY TYOYAOIHTEP CTULIIAABHMY 3AXBOPKOBAHHSIMU HUPOK.

KAIO4OBiI CAOBQ: XDOHIYHQ XBOPOOQA HUPOK, YPOMOAYAIH; OKCUAQHTHIV CTDEC, KPEATUHIH, HEPPDOAITIQ3;
®i6P 03 HUPOK, TYOYAOIHTEL CTULLIAABHI 3QXBOPIOBAHHSI HUPOK, IHOEKLii CeYOBUBIAHMX LLASIXIB

Ypomonynin (UMOD), Takox Bimomuii sik 6iok Tam-
ma — Xopcdainna, OyB yrepuie Binkputuii B 1950 p. Tam-
MoM i Xopcdaiom sk iHTiGITOp BipyCHOI reMarifoTUHaLIil
B CeYi i MOBTOPHO BinKpuTuii 35 pokamu mi3Hinre Mydamo-
poM i JlekepoM SIK iMyHOMOIYJIIOIOUMI TJIiKOIIPOTEiH, a B
1987 poui Pennica et al. BU3BHaUWIN NMEPBUHHY CTPYKTYPY
UMOD, mo cBiguuia mnpo Te, mo UMOD imeHTHYHUMIA
6inky Tamma — Xopcdaina [5, 9, 14, 15, 46].

Bin € Haiibinb momupeHuM OUIKOM Y HOpMaslbHilt
ceui monunu [1, 2, 9. UMOD e 6inkom Macoro 90 k/la,
1110 YTBOPIOETHCS BUKITIOUHO EIMiTeTialIbHUMU KJTITUHAMU B
HUpPKaXx, SKi BACTUIAI0Th TOBCTUI BUcXimHui Bimmia (TAL)
neti [ense i nucranbHi KaHanbli [1, 5, 20—22]. B mpocsi-
Ti KaHanbliB UMOD yTBOpIOE BUCOKOMOJIEKYJISIPHI HUTI,
1110 BXOJSATh 10 CKJIQAy MaTpUIli TiaJiHOBUX LUIiHAPIB [1,
3, 24, 41]. Hakonmmuenus anomansHoro UMOD y xititn-
HaxX KaHaJIbLIiB IPU3BOIUTH A0 iX 3aruoenti [4].

UMOD cxuiapHuil 00 CHJIBHOIO INIIKYBaHHSI, Ha sIKe
npunagae 30—40 % Bim iioro 3arajJbHOI MOJEKYJSIPHOT
MacH, 3MiHU Y podiJii TiKO3WIIOBaHHS LILOTO OiIKa MO-
XKyTb OYTHM MOTEHLIHUM OioMapKepoM 310pPOB’Sl HUPOK
[5, 32], Ta Mae HU3BKY i30enekTpruuHy Touky (pl 5,00) [5].
UMOD — ue kucauii 6inok, raikosuiadocharuaniaiHo-
sutos (GPI), BiH moraHo 3a0apBiIOETHCS KyMaci CUHIM, i
iioro Maiixke He BUIHO IIpU eJIeKTpodopesi B IoTiaKpuiia-
MiTHOMY TeJli 3 TofeucyabdaToM Hatpito [5].

bBinok-rmonepenHUK cKiagaeTbest 3 640 aMiHOKHUCITIOT
Ha OCHOBiI KoMmIuleMeHTapHoi mociimoBHocti JHK [5].
MotuBu, igeHTHhIKOBaHI B TIEPBUHHIN TOCTiTOBHOCTI
UMOD, BKII09al0Th CUTHAJIBHU TEIITHU I, 10 CIIPSIMOBYE
OTO0 BXill y CEKpEeTOPHMI IIJISIX (3aauIIKu 1—24), onuH 10-
MeH, MoAiOHMIA 10 eminepManbHOro pakropa pocty (EGF-
rmomioHmit) (3amumku 31—64), nBa Kalbliiii-3B’I3YI04NX
EGF-nonioHux momenu (3anuiuku 65—107 i 108—149),
noMeH D8C, 110 MiCTUTB BiciM KOHCEpBaTMBHUX LIMCTEI-
HiB (3anuiuku 199—287), yerseptuit EGF-nonionuit no-
MeH (3anuiku 295—319), onuH zona pellucida-noaioHuii
noMeH (3anuiiku 334—585), BiciM MOTEHLIITHMX cailTiB
N-TI0B’s13aHOT0 IIIKO3WIIOBAaHHSI Ta OUISHKY Tiapodo0-
HUX amiHOKUCJIOT Ha C-KiH1i, 1110 /i€ SIK CUTHaJI IS 3a-
kpirteHHss GPI (3anuiok 614) [5].

B yrBOpenHi 24 mucynbdigHUX MICTKIiB OepyTh y9acThb
48 zanumkiB nucteiny [5, 9]. [Nependavaetncs, mo EGF-
MMOAiOHI JOMEHU OIOCEPEIKOBYIOTh B3aEMO/III0 3 OiLIKaMu
UMOD, a ZP-nionibHuii 1ToMeH CIIpUs€ camoarperailii Ta
nojimepu3attii [5]. Ockinbku UMOD mae ninepHuii nerm-
tun i € GPI-3asikopeHuM GiJIKOM IJ1a3MaTUYHOI MeMOpaHH,
1IOro CMHTE3 Ta BHYTPIlIHbOKIITUHHUI TPAaHCTIOPT TPUBa-
I0Th i3 10Ope BUBHAYEHUM CEKPETOPHUM HUISIXOM |5, 9].

[1ix gac GiocuHTe3y nonepesHuk UMOD kotpaHcs-
LIITHO TPAHCIOKYEThCS B EHIOIJIa3MAaTUYHUIN PETUKYJIYM
(ER), ne curHanbHUil TIENTUI BUAATSETHCS, a OLTOK TITi-
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KO3YEThCSI Ha 7 i3 8 MOTeHLIMHMX CaliTiB IJIiIKO3UJIIOBAHHSI,
YTBOPIOIOTLCS MUCYJIbGIiAHI 3B’SI3KM i TOAAETHCS MOMepe-
nHbo cchopmoBaHuii sikip GPI Ha iioro C-kiHlii, € npumy-
LLIEHHs, 1110, IIBULIE 3a Bce, Ha S614 [5].

Ilicmss 1poro momaBaHHSI MOB’SI3aHU 3 MeMOpPaHOIO
UMOD Tpancniopryetbest B anapat [o1baxi, e ypizaroThb-
¢Sl TJIiKaHU 3 BUCOKUM YMiCTOM MaHO3 i 10/1al0ThCsl CKIIaIHI
mrikanu. I 3pimi rmikany, i gkip GPI € copryiounMm curaa-
JIaMH, IO CIIPSIMOBYIOTH OiIOK IIepeBaXkKHO IO aIliKaJIbHOIL
MeMOpaHu eriteniaabHuX K1ituH TAL [5].

€ npunyieHHs, 1o UMOD nocsrae npocBiTHOI cTo-
POHU IIa3MaTUYHOI MEMOpaHU B HEKOMIIETEHTHIM 10 1o~
JiMepu3salii koHdopMalii, 1110 30epiraeTbCsl 3a pPaxXyHOK
B3a€EMO/Iii ABOX TipoOOHUX MOTHBIB, OUH i3 SIKMX PO3-
TalIOBaHWI y noMeHi ZP, 1110 Ha3uBa€eTbCSI BHYTPILLIHBOIO
rizpodobHoto minsgHkoro (IHP, samumku 430—462), a iH-
W po3TaloBaHuil Mix joMeHoM ZP i sikipHuMm caiittom
GPI, 1110 Ha3UBa€THCS 30BHILIHBOIO TiIPOMOOHOIO JTisTH-
koo (EHP, 3amumku 598—607) [5].

IIpoTeomiTnyHe po3IIEIUICHHS HEIIOJAaBHO imeHTU (i~
KOBaHOIO IMPOTea30l0 rencuHy 3a 3anuimkoM F587 mopy-
mye rigpodoony B3aemomito Mixk IHP ta EHP, renepytoun
30aTHUI [0 MOJIiMepu3allii MOHOMEp, KU 3rogoM 301-
paeTbes B nosiMepHi dinamentu [5]. UMOD cekpeTyeTb-
Csl 3 Ceuelo y BUIISIAI BMCOKOMOJIEKYJISIDHOTO IIOJIiMepy
(Mr=1-10 x 10° [1a), axuii mpu eIeKTPOHHO-MiKPOCKO-
MiYHOMY aHaJli3i MPOSIBISIEThCSl Y BUMISAMI (hiOpUISIPHOT
MaTpMlli, 110 MOXKe MaTU IreJIeNoAiOHY CTPYKTYPY 3aJIeXKHO
Bim ioHHOI cuin [5].

Monomep UMOD y ceui ckimamaetbest 3 563 aMiHO-
KHUCJIOT i, 3aJIEXKHO Bill CTATyCy TJIiIKO3UJIIOBAHHSI, MITpYE y
Burrani cmyru 80—90 x/la [5]. YeiueHa dopma, B sIKili Bim-
CYTHSI YaCTUHA JOMEHY IoJliMmepu3alii ZP, moxe OyTu Bu-
nineHa 3 ceui. Llst dopma € mepeBaxkHO MOHOMEPHOIO, X04a
BOHA TaKOX MOXe YTBOPIOBATU TUMEPU, OCKIJIbLKM 30epirae
N-kiHLeBy yacTuHy nomeny ZP [5].

BBaxaeTbcst, 110 crafis, ska OOMEXye IIBUIKICTb
no3piBanHss UMOD, e npouecunrom B EP uepes iioro
CKJIAJHY TPETMHHY CTPYKTYpPY, 110 BU3HAYAETHCSI BEIIM-
KOIO KiJIbKICTIO 3aJIMINKiB LUCTEIHY (48,7 % ymicTy ami-
HOKUCJIOT), sIKi OepyTh ydyacThb B YTBOPEHHi BHYTpilll-
HBOMOJIEKYJIIpHUX aucyiabdinHux wictkiB [5]. B ER
JIIKO3WJIIOBaHHS iHILIIIOEThCS HA 7 i3 8§ TOTEHUIMHUX
caiitiB N-3B’s13aHOT0 TJIKO3WIIOBAHHSA [5]. ¥ KoMIiek-
ci Tompmxi BCi mIikaHOBI JaHIIOIM MOAMQIKYIOThCS IO
CKJIQIHMX T10JIiaHTHUX BYTIJIEBOIIB i3 KiHIIEBUMMU CiaJIOBU-
MU KUCIIOTaMM, 32 BUHSITKOM N274, 110 30epira€ BUCO-
KOMaHO3HUI hparMeHT [3].

Kpim 11b0oro KjaacM4HOro amikajabHOTO HalliTIOBaHHS,
UMOD TakoxX COpTy€eThCSI MEHIIIOIO Mipolo Ha 6a3osare-
PAIbHUI TOMEH KaHaJbLEBUX EMiTeNMiaIbHUX KIITHH, SIK
MPOJIEMOHCTPOBAHO KOH(MOKAIBbHOIO iMyHO(IIyopeceH-
Li€I0 Ta €JIeKTPOHHOIO MiKpOCKOITi€lo [5].

Bincoprosanuii 6a3onarepaibHo UMOD BuBiIbHSI-
€TbCS B iHTEPCTULLii, e BiH MOTpAIUIsiE B KPOBOTIK i CTae
YaCTUHOIO MPOTEOMU CUPOBATKH, JIe¢ MOTO MOXHA JIETKO
BUMIpPSTH 3a IOIIOMOIOI0 iMyHOaHasi3iB [5]. MexaHi3mu,
SKi KepyloTh 0a3ojaTepaibHuUM BuBiIbHeHHSIM UMOD,
111e He 3po3yMiii, aje nupkyaoda ¢dopma UMOD e me-

PEBAXXHO MOHOMEPHOIO, SK HEIOAaBHO OyJo IMOKa3aHO
Micanovic et al. [5].

Hesinmomo, yomy nupkyatorounit UMOD, He3Baxkaouun
Ha CBOIO ITOBHY JOBXWHY, HE MOJiIMEPU3YEThCS. MOXKIM-
BO, 1€ TIOB’$13aHO 3 MOr0 HU3bKOIK KOHIIEHTPAIIIE€I0 B CU-
poBartii KpoBi MopiBHsIHO 3 ceueto (20—50 Hr/mul TpoTH
20—50 Mkr/™MJ BinnosinHo) [5].

[HIII MOsSICHEHHST BKJIIOYAIOTh aJbTepPHATUBHUI CaWT
posuieruieHHsT Ha C-KiHII, K1 30epira€ MoCIiTOBHICTb
EHP i nepemkomxae arperauii gomeny ZP [5].

Hemonasnst po6ora Tokonami et al. mokazana posb pe-
LIeTITOpa, YyTJMBOIO 10 KaJIbllilo, y peryJ/silii TpaHCIOpTY
UMOD y TAL-ki1iTMHAX Ta BUBLIbHEHHS B amiKaJlbHiii
yacTuHi 3 ceuero [5]. UMOD B niepiny uepry eKCIrpecyeThb-
ca B kJiTuHax TAL [enHse Ta IMCTaIbHUX KaHAIbLSIX, ajie
macula densa B kjitTnHax BincytHs [5]. Lleit matepH ekc-
npecii UMOD BcraHoBieHUiT HacamIiepea y TPU3YHIB i
MEHIIIOIO MipOI0 — B HUPKAX JIIOIWHH [5].

3axBaT BHYTPIITHbOKJIITUHHOTO YPOMOAYJIiHY BCepe-
muHi ER, iMOBipHO, Bimirpa€e BaXJIMBY poJIb Y BU3HAUCHHI
TyOyJIOIHTEpCTUILIaTbHOTO (iOpOo3y Ta HMPKOBOI HEIO-
cratHocrTi [19, 47].

IlocTiiiHO cCIIOCTEpira€Tbcsi OCepeaKoBa eKCIpecis
UMOD B neskux kinyooukax y oaeit [5]. IlinTBepmkeHHs
1ILOT'O MOXHA IT00AYMTH B 3arajJbHOMOCTYIHIl 0a3i TaHUX
aT/1aciB 3 BAKOPUCTAHHAM 0O€31i4i aHTUTIJI, 3aCTOCOBAaHUX
y PI3HUX JAUISTHKAX TKAHWHU HUPOK JIIOOAMHU. Takox 1e
oysio mosigomsieHo McGiven et al. (1978 p.) y cepii Giorciii
HUPOK JIIOAWHMU [5].

3HaueHHs 1iei BuNaaKoBoi npucyrHocti UMOD y kamn-
cyni boymeHa abo kiyboukax y HUpKax JIIOIUHU € HeBilO-
MUM, ajie Ha (PYHKIIiI0 KJIyOOUKiB IIEBHOIO MipOIO BILUIMBAE
nedinur UMOD, a neBni mytauii UMOD MoxyTs mipu-
3BOJUTU IO TJIOMEPYJIOKICTO3HOI XBOPOOM HHMPOK, CIIal-
KOBOT'0 3aXBOPIOBAaHHSI HUPOK [35], 1110 XapaKTepU3y€EThCS
KiCTO3HUM pO3IIMPEeHHIM Karncyiau boymeHa Ta Koiancom
KJIyOOuKOBOTrO Tyuka [5, 29].

IMpomorop UMOD, ckopilile 3a Bce, peryatoeThCsl Be-
JINKOIO MEpEeXelo B3aEMOIil0UMX (PakToOpiB TpaHCKPUIILLi
[5]. OnuH i3 uux dakTopiB, IAEPHUI (DAKTOP rernaTolUTiB
1B, aktuBye ekcrpecito UMOD. Bapiantu omHOHYKIIe-
otuaHux moniMopdizmiB (SNP) y perynsitopHiii aisissHI
rena UMOD Takox BruimBatoTth Ha exkcripecito UMOD [5].

Iami daxropm, Taki K Xap4yoBa Cilb Ta HiypeTUKH,
TaKOX BIUIMBaIOTh Ha ekcrpecito UMOD [5]. Lli ocranni
eeKTH, IMOBiIpHO, OB’ s13aHi i3 B3aeMomiero Mixk UMOD
Ta TepeHOCHUKAMU i0HiB, Ha SKi HalliJIeHi OiypeTuku [5].
Cunte3 UMOD € auHaMiuHuM i, IMOBipHO, Bapilo€ 3a-
JIEXKHO Bifl (bi3i00TiYHUX i MAaTONOTIYHUX (PAaKTOPiB CTpecy
Ta Macu HedpoHny [5, 10]. Excrnipecist UMOD 306iab11y€eTh-
Cs Ha paHHIX CTaisIX 1iadeTy HaBiTh 6€3 03HAK YIIIKOIXKEH-
Hst HUpoK [5]. Ekcripeciss UMOD Takox Moke KOJUBaTUCS
HaBiTh 32 HOPMaJIbHOI (PYHKIIIT HUPOK, 11O ITPOJEMOHCTPO-
BaHO pisHMMU BuMipaMmu UMOD sx y cupoBartiii, Tak i B
ceui [5].

Xoua Oy710 BUCJIOBJIEHO IIPUITYIIECHHS, IO ITPOIYKIIis
UMOD nocsrae miaro 3a MeXaMM IIBUAKOCTI KIIyOOUKO-
Boi dinbrpanii (LLIK®) 90 mu, nucniepciss UMOD 3anumia-
€ThCS IOCUTh BUCOKOI0, BPAXOBYIOUH, 1110 IPU HOPMaAJTbHIM
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¢yukuii Hupok BB LIIK® abo macu HepoHy Ha piBHI
UMOD 3HMXY€EThCSI MOPIBHSHO 3 iHIIMMU PEryJIsITOPHU-
MU (haKTOpaMu, SIKi MOIYJIIOIOTh €KCIPECito Ta MPOAYKIIi0
UMOD [5].

VY Toii vac sk UMOD BuBoOIUTHCS i3 cedero 3i MIBUI-
KicTio 30—60 Mr/meHb TP HOPMaJIbHIM (DYHKIIT HUPOK,
niarmrazoH UMOD y cupoBariii MeH11 BctaHoBJIeHUi (30—
500 Hr/mI1), i B KUTBKOX HETABHIX JTOCHIIKEHHSIX BUMIpIO-
BaBcs cupoBaTtkoBuii UMOD vy kinbkox koroprax [5]. 1
CceuoBuii, i cupoBatkoBuii piBeHb UMOD 6e3nmocepenHbo
OB’ s13aHi 3 QYHKIIi€I0 HUPOK [5].

Onnak excrpecis Ta cekpeniss UMOD nyxe nuHaMiuHi
i MOXXYTb IIBUAKO 3MiHIOBATUChH Y BiIMIOBiAb Ha MaTodizio-
soriyHi ymoBH [5]. UMOD peryntoeTbes Mepexero pakTo-
PiB TPAHCKPUILiI — 1L[€ CBITYMTH PO Te, 1110 JaHUI OLTOK
3HAXOAUTHCS T CKJIAIHUM DPETYJIIOBAaHHSM i 110 3MiHM
foro piBHS € pe3yJILTaTOM CKJIQJHUX B3aeMOiit [5].

UMOD — 1ie 6aratodyHKI1iOHaJIbHUI OiJIOK, SIKU Bi-
NIirpa€ BaXXJIMBY POJIb Y CEUOBOMY Ta CUCTEMHOMY TOMEO-
CTa3i Ta CTPYKTYPHi i1 PYHKIIIOHATbHI 3MiHH SKOTO MOXYTh
MPU3BECTU 1O HU3KU 3aXBOPIOBAHb HUPOK i B CEYOBUBII-
HUX LIJISIXIB [5].

€ migcTaBu IPUITyCKaTH, I'PYHTYIOUMCh Ha AoKazax,
KiUIbKiCTh sIKMX 30iiblIyeThes, 1mo UMOD e e onHum
TOPMOHOMOIIOHUM TMENTUIOM, SIKMI MPOAYKYEThCS HUP-
KaMu Ta (opMye CUCTEMHMI iMyHITET i 3amajJbHUil CUT-
HaJbHUIA 6anaHc [5].

Takox € nmaHi, siki cBimuaTh, 1o 6ijok UMOD, otpu-
MaHUi1 i3 HUPOK, € PETyISITOPOM OKHCIIOBAIIBHOTO CTpecy
[7]. Xoua Ginburicte UMOD Buninsierbcst 3 ceuero, HeBe-
JIMKA KiJTbKICTh BUIIISIETHCS B IHTEPCTULLIT HUPOK i B KPO-
B0OOIr [7].

DyHKIIIS ypOMOAYIiIHY 3alUIIAEThCS HE3PO3YMIIOI0,
aJle HasIBHI JaHi JO3BOJISIIOTH IIPUITYCKATH, IO Ll OiToK
MOXe€ PeryiaioBaTy TPAaHCHOPT COJIi, 3aXUIaTH Bil iH(peK-
Lili CeYOBMBIAHUX IUISIXiB i KAMEHIB y HUpPKax, a TaKox
BimirpaBaTu poJjib y IMOLIKOIXKEHHI HUPOK i BPOMKEHOMY
imynireTi [1, 9, 14, 17, 34].

IHTEepec 1o ypoMoayniHy OyB MOCUIEHUI T€HETUYHU-
MU JOCIIDKEHHSIMU, B SIKMX TTOBIIOMJISLIOCSI TIPO y4acTh
rena UMOD, mo konye UMOD, y criekTpi pinkicHuX i
MOIIMPEHUX 3aXBOPIOBaHb HUPOK [1, 17].

Pinxicui mytauii B8 UMOD BUKINKaIOTh aBTOCOMHO-
MTOMIHAHTHY TyOYJIOIHTEPCTUIIIaIbHY XBOPOOY HUPOK, IO
MIPU3BOOUTH OO0 XPOHiIYHOI XBopoou Hupok (XXH) [1, 5].
Myrtauiss C105F npu3BoauTh 10 YTBOPEHHSI aBTOAHTUTII
JI0 arperoBaHOro HeIpaBUJIbHO 3rOPHYTOIO OilKa 3 YTBO-
PEHHSIM iIMyHHUX KOMILIEKCIB i (hibpo3omM HUpPOK [12].

Kpim TOro, noBHOreHoMHi 10CJIiIXKEHHSI acolliallii Bu-
sBwIM 3araibHi Bapiantu UMOD, 1m0 cuibHO MoB’si3aHi
3 pusukoM XXH, a TakoX 3 TiMepTOHI€0 Ta KAMEHSIMU B
HUpKaXx y 3araJibHii momyJisii [1, 5, 42].

Xoua 6inpiia yactuna UMOD excniopTy€erbest 10 arti-
KaJIbHOTO TMOJII0Cca KaHAIBbIEBUX KIIITUH i BUBLIBHSIETHCS 3
ceyero, YacTMHa MOHOMEPHOTO OiflKa BULISETHCS Yepe3
0a3zoyaTepaibHy IUIA3MaTUYHY MeMOpaHy B iHTEPCTHUIIII i,
OisibIlIe TOTO, B KPOBOTIK [9].

bazonarepanpbue BuBinbHeHHS UMOD Mmoxe Opatu
y4acTh Y IepexpecHiil B3aEMO/Iii Mixk cerMeHTaMM KaHaJlb-

1iB, BKIovyaouu TAL Ta mpoKcuMMaibHi KaHaJIblli, 3aXu-
LIAI0YX BiJl TOCTPOrO iIEMIYHOTO YUIKOIXKEHHS Ta MOMIY-
JIIOI0YM iIMyHHY Biamosiasb [9, 33].

KapryBanHst N-TJIiKO3MJIIOBaHHS Ta 6ioi3naHi aHaTi-
31 MOKa3aJIv, 110 YPOMOMYJIH i€ K MOJiBaJeHTHUH Ji-
raHj Juisi 6aKTepialbHOTO aJre3uHy BOPCUHOK 1-TO THITY,
MpeACTaBIsoun cretGiyHi erniTonu Ha peryasipHO po3-
TallOBaHUX IUTevax [3].

Bizyamizalist B3aemomii «ypoMOAY/IiH — ypOITaTOTEH»
in vitro Ta B cedi IallieHTa MoKa3ajia, 0 (izaMeHTH ypo-
MOJIYJIiHY 3B’SI3YIOThCSI 3 YPOIlaTOreHaMU Ta OIOCEePEIKO-
BYIOTb arperaiiito 6akrepiii, 1110, iMOBipHO, 3aro0irae aji-
resii Ta Cripusie BUBEICHHIO IIPU CEYOBUITYCKaHHi [3].

®akrrnuno UMOD BigBoauThCs pojib y TAKUX (QYHKITi-
X, SIK: BOJIOHEMPOHUKHICTh TOBCTOI BUCXiIHOI MeTJi [eH-
Jie, aKTUBHICTh ioHHUX KaHaJiB y TAL Ta paHHiX KIiTUHaAX
NUCTAJIbHUX KaHaJIbIiB, TOMEOCTa3 KaJIbllil0 Ta MarHiio,
MepexpecHUid MOTIK 3 MPOKCUMAJIbHUMU KaHAIbISIMU B
HUPKAaX, PEryJisiilis CHCTEMHOTO TpaHyJIONoe3y, ToMeocTas
MOHOHYKJIeapHUX (harouuTiB y HUPKax, CIPUNHSTINBICTh
Ta BiIMOBiAb Ha MOIIKOMKEHHS HUPOK Ta iH(pEKIIilo cedo-
BuBinHuX nuraxiB (1CILL), 3axucT Bim iHGbeKIIili ce40BUBII-
HUX IIUISIXiB 32 paxyHOK 3B’SI3yBaHHS MaHO3 i3 (piMOpissMu
1-ro Tuny yponaroreHHoi Escherichia coli 9], 3axuct cnu-
30B01 000JIOHKM CEYOBOTO Mixypa Bij iHbekiiit [8, 15] Ta
raToreHe3 HUPKOBUX KaMeHiB [1, 5, 26], 3axucT Bix JiTo-
reHe3y HUPOK 3a paXyHOK 3MEHIIIEHHSI arperaiii KpucrtasiB
KasbLio [9, 31].

Kpim Toro, myratiii B giissH1i kogyBanHst UMOD Gynu
MPUYUHHO TIOB’SI3aHi 3 TPYyNOK aBTOCOMHO-IOMiHAHT-
HUX MPOrPecyroumnx 3aXBOPIOBaHb HUPOK, 110 Pa3oM Ha-
3UBAIOThCSI YPOMOIYJTiH-aCOLii{OBAaHOI0 XBOPOOOIO HUPOK
(UAKD) [1, 5].

HenaBHi renetnyHi nocnimkeHHs BusBwim SNP y Bu-
wiit peryasaropHiii pinsgaui UMOD, nmos’s3aHi 3 pi3HUM
pusukoM rineptonii Ta XXH [5, 11, 15, 27].

[IpuBepTae yBary Take siBUIlLE, K I'PAAi€EHT KOHUEH-
tpaiii UMOD Bin ceui (HaiiBUIIUit) 10 CUPOBAaTKU (Hali-
HMXKYUI). MabyThb, iCHY€E i iHIIMI TPaJieHT KOHLIEHTpa-
uii UMOD B iHTepcTUlii MiXk MO3KOBOIO PEYOBUHOIO (JIe
mwinbHicTh TAL migBuieHa) Ta kopoto [5]. Kpim perymio-
BaHHSI CKJIanHuX ¢iziosoriyHnx QyHKIIi# (3MiHa rpagieHTa
CUTHAJIIB CTPECY), TPaliEHTU BaXJIMBI IS XeMOTAKCUCY, i
LIJIKOM iMOBipHO, 1m0 Takuii rpagieHT UMOD moxke 6yt
BaXXJIMBUM Y TOMEOCTa3i MOHOHYKJIEAapHUX (haroluTapHUxX
kiaituH (MPC) y BHyTpillIHi# cMy3i 30BHIIITHBOI 000JIOHKI
medulla, ockinbku muiii 3 HokayTom UMOD MaioTh 3HU-
xkeny nonyssuiio MPC y it ramysi [5].

Bcepenuni TAL Ta nuctaabHOro 3BMBUCTOIO KaHallb-
ust (DCT) UMOD peryiioe BOTIOMPOHUKHICTh Ta aKTUB-
HICTh KOTpaHCIOpTEpa XJIOPUAY HATpilo Ta Kallilo TUITy 2
(NKCC2), HUpKOBOro 30BHIllIHBOTO MO3KOBOTO KaHaly
KaJtiio Ta KOTpaHCIoOpTepiB XJIOpUAY HaTpiwo [2, 5, 36, 38].

Hemonasne mociimkeHnns Liu et al. mokazaiio, 110 Xpo-
Hignnit gedimut UMOD mpu3BoauTh 10 KOMIIEHCATOPHO-
ro 30UIBIIEHHSI TPOKCHUMAaIbHOI peadcopOlIii po3YMHEHUX
PEYOBUH, SIKE CYNMPOBOKYETHCSI aKTUBAIIEI0 TPAHCIOP-
TepiB yparTiB, 1110 CIIOYATKY 3aITyCKAETHCS 3HIDKEHHSIM alli-
kanbHoi TpaHcokalii NKCC2 y TAL-kiitunax [2, 5].
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1li 3MiHM TIpU3BOMSTH 0 TiMEPTOHIl Ta rinepypukemii,
SIKi € (beHOTUMOBUMHU O3HAKaMM, IO TOCTIHHO MPUCYT-
Hi nipu mi3Hix cramisx XXH, craHi BinHOcHOTO nediuuTy
UMOD [5]. Y ceui UMOD moxke perymoBaTi peadcop0-
mito Kajiblito Ta MarHilo B DCT i KimiTuHaX CIIOJIyYHOTO
CerMeHTa, MOJYJIIOIUM JTOCTATOK TPAH3UTOPHUX peLlel-
TOPHMX TIOTEHILIIMHUX KaTIOHHUX KaHaJliB MiApOAUHU V,
9jieH 5, i TPaH3UTOPHUX PEeLEeNTOPHUX ITOTEHIIIMHMX KaTi-
OHHMX KaHaJiB migpoauHu 1 [2, 5].

YV nupkoBomy iHtepctuuii UMOD Moxxe BIinBaTti Ha
KiJIbKa TUIIiB KJIITUH Y LIbOMY MiKpOOTOYeHHi [5]. OTpumy-
04U OOCTYN A0 0a30JiaTepaJbHOIO TOMEHY eIliTeliaJlbHUX
kiituH, UMOD iHribye npo3zanajibHy Iepegady CUrHajliB
i3 CYCiIHIX MPOKCUMAaJIbHUX KaHAJblIiB, 30KpeMa BUBLJIb-
HEHHsI HeUTpodisiB Ta XeMOKiHiB i BUpOOJEHHSI iHTepJIeii-
kiny (IL) 23, uro Moxe cTuMy/toBaTu BuBiJIbHeHHS 1L-17,
SIKWI 371aTeH BUKJIMKATH MOCWJICHHS TpaHyJIooe3y 3a pa-
XYHOK I'DaHYJIOLIMTAPHOTO KOJIOHIECTUMYJTIOI0UOTO (haKTO-
pa|[3].

Otxe, 3Minu piBHiB UMOD B iHTepcTHiii MoOxXHa
PO3IIIHIOBATY SIK CUTHAJIM CTpecy abo Hebe3Ieku, 1110 3a-
MYCKalOTh BIAIIOBiIb €IITENil0, SIKa IepepoCcTac y OiNbII
cucteMHy peakirito [5]. UMOD Ttakox Oyne B3aeMomisitu 3
iMYHHMMM KJIiTUHAMU B HUpKOBoMY iHTepcTuiii. UMOD
€ BaXKJIMBUM PEryJIsITOPOM UHMCEJIbHOCTI Ta (parolurapHoi
akTuBHOCTI pe3uneHTHUX MPC [5].

LIst poJib Ma€ BaxXJIMBe 3HAYEHHS 111 iIMyHHOTO OajlaH-
Cy Y HUPKOBOMY iHTEPCTHULLii, SIKMA MOXe OyTH mopylie-
Huii mig yac tpaBMu. Skio UMOD BUBINBHSIETBCS HUP-
KaMU y KpOBOTiK, 41 Mae mupkymoounii UMOD BriuB
Ha iHwi opranu [5]? Hanpuknan, 3a ganumu 1. Alesutan
et al., «IIMPKYII0I0YNI YPOMOIYJIiH IPUTHIYY€E KaabIrdi-
Kallito CyMH, MepelIKoIKalouy repeadi CUTHaJIiB TTpo3a-
HaJbHUX LIUTOKIHIB» [25].

Lle moxuuBuMii ciieHapiii, BpaxoBytouu gito UMOD nHa
emiTesiajabHi Ta iIMyHHi KJIITUHU; MOXYTb OYTU TaJIEKOCSK-
Hi HACJIiIKH, 110 BUXOISITh JAJIeKO 3a MeXi HUpoK. CTyIiHb
pruiBy UMOD Ha cuctemu oprasiB, BiTMiHHUX Bil HUPOK,
MOX€ CUJIbHO 3ajieXKaTU Bill piBHiB iXHOTO KPOBOOOIry [5].

JexiibKa HeTaBHIX JOCHIIKEHb MOKa3alu, IO PiBHI
UMOD y cuposariii 00epHEHO KOPEIIOIOTh 3 MapKepaMu
3amnayieHHs1, TakuMu ik C-peakTuBHUI 6ok Ta [L-13, He-
3aJIEXKHO Bil (PyHKIIiT HUPOK i HABiTh y MallieHTIB 3 HOP-
MaJIbHOIO (DYHKIII€I0 HUPOK [5].

Pomuna 06inkiB TMMYacOBOro pPeLIENITOPHOTO TMOTEH-
miany menactatudy (TRPM) e Beaukoio Ipymnoo ioHHUX
KaHaJIiB, 110 €KCIIPEeCYIOThCS B NEKIIbKOX TUIIaX KIITHUH
ccaBliB. baraTo nocmimkeHb rmokasaiau, 110 11i KaHAJIU Ma-
I0Th BUpillaJbHEe 3HAUY€HHS 11 BUKOHAHHS KiJIbKOX (i3i-
oJIOTiYHUX QYHKILi [6].

Kpim Toro, BesimkKa KiJbKiCTh JOKa3iB BKa3y€ Ha Te, 1110
1Ii KaHaJIM TaKoX OEpyTh y4acTh Y YMCIEHHUX 3aXBOPIO-
BaHHSIX JIOAWMHM, BiZOMUX K KaHHesonarii [6]. Xapak-
TepPHUMMU TIOJiSIMHU, IO YaCTO CITOCTEpiratoTbcsi Ha (oHi
MaTOJIOTIYHUX CTaHiB, € MiIBUIIEHHS BMICTy BHYTpIll-
HBOKJIITUHHUX OKUCHUX areHTiB TOPiBHSIHO 3 BiIHOBIIIO-
BAJIBHUMU MOJIEKYJaMU, 3MIlIEHHSI OKUCJIIOBaJIbHO-BI/I-
HOBHOI0 OaJlaHCy Ta iHAYKIIiSI OKUCIIOBAJIBLHOTO CTpPECy
[6, 18].

3okpema, Tpu wieHu migpoauHu TRPM — TRPM2,
TRPM4 i TRPM7 — MmaloTh €1MHY OCOOJMBICTB: iX aK-
TUBHICTb MOJYJIIOEThCSI OKUCHIOBAJILHUM CcTpecoM. Yepes
30iJIbILIEHHSI OKUCHOTO cTpecy 1i KaHanu TRPM ¢yHKIIi-
OHYIOTb a0€PaHTHO, CIIPUSIOUN BUHUKHEHHIO Ta PO3BUTKY
XBOpOO [6].

30inblIeHHs, BincyTHICTH abo Moaudikailii dyHKIii
IUX pemoKc-MomyiaboBaHuX KaHamiB TRPM mos’s3ani
3 KIITUHHOIO OUCOYHKIIEI0 Ta ITaTOJOTISIMU JIIOIMHM.
BB okmMcHOTO cTpecy Ha iOHHI KaHAIU CTa€ BaXKJIMBOIO
YaCTUHOIO TATOreHETUYHOro MexaHismy [6]. Takum 4u-
HOM, iOHHI KaHaJlu, 110 MOIYJIOIOTHCS OKMCHIOBAJIbHUM
CTpeCcoM, OiTbII CXWJIbHI 1O BMHUKHEHHS I1aTOJOTiYHUX
CTaHiB, HiXX KaHaJIH, 1[0 He 3aJieXaTh BiJ OKMCHIOBaYa [6].

JocaimkyoTbess HalOLIbII BaXJIMBI pe3yIbTaT 00
y4yacTi ioHHux kaHajiaiB TRPM, 1o mMomymoloThCcsl OKUC-
HioBaTbHUM cTtpecoM, TRPM2, TRPM4 i TRPM7, y 3a-
XBOpIOBaHHAX joavHu [6]. Lli kaHamu po3riasgaloThbes
SIK MOXJIMBI MillleHi 1151 po3po0JieHHs JiKiB. Monudika-
il PyHKIIII IUX pemoKc-MOmyJIboBaHMX KaHaliB TRPM
MOB’sI3aHi 3 KIITHMHHOIO OUCOYHKIIIEIO Ta MHATOJIOTiSIMU
moauHu [6].

BB okMcCHOro cTpecy Ha iOHHI KaHaIud CTa€ BaxKJIu-
BOIO YaCTUHOIO MATOT€HETUYHOIO MeXaHi3My. TakuMm 4u-
HOM, iOHHI KaHaJIM, III0 MOIYJIOIOTHCSI OKMCHIOBAaJIbHUM
CTpecoM, OibIII CXWJIbHI 10 BUHUKHEHHS MaTOJOTIYHUX
CTaHiB, HiXX KaHaJIM, 1[0 He 3aJieXaTh BiJ OKMCHIOBaYa [6].

II[o6 mocaiauTy MOJIEKYJISIPHiI CUTHAIW, 11O PEryJto-
totbest UMOD y xiitnHax HUpOK, Enb-Aukap Ta iioro
KOJIETM BUKOPUCTOBYBaJIM HeyrepemkeHi miaxoau. Bonu
MMOKa3yITh, III0 YPOMOIYJIiH NTpurHiuye aktuBauito RACI-
JNK y kiriTiHAX IIpOKCUMAIbHUX KaHAJIBIIB i 110 AedimT
UMOD npusBoguTh 00 MOCWJICHHSI CUCTEMHOIO Ta HUP-
KOBOT'0 OKMCHIOBaJIbHOTO cTpecy |7]. Llupkymioounii ypo-
MOJIYJIiH MPUTHIUYYE CUCTEMHUI OKMCHIOBAJIbHUI CTpeC 3a
paxyHok iHakTuBalii kaHaay TRPM2 [37].

«PeryntoBaHHS OKMCHIOBAJIbHOTO CTpPECYy MOXE IO-
SICHUTU 3B’SI30K MiX piBHEM ypOMOJYJIiHY B CUpPOBATI
Ta CUCTEeMHMMU HaclligkamMu, — 3a3Havyae Eib-Aukap. —
Ko Haui pe3yabTaTv MiATBEPISTHCS Y BEIUKMUX JTOCITi-
JDKEHHSIX Ha JIIOJSX, MU TiependayaeMo MailOyTHi Tepa-
MEeBTUYHI CTparerii, CrpsIMOBaHi Ha TMiABUILEHHS PiBHS
CHCTEMHOTO YPOMOIYJIiHy B KOHKPETHUX KJIiHIYHUX CU-
Tyallisix, 110 XapaKTepU3YIThCS BUPAKEHUM AeDIilluTOM
ypomonyiny» [7].

UMOD vy ceui € GiomapkepoM TyOy/IsSIpHOI Macu Ta
¢yHKIiI KaHaIbLiB ((yHKIIOHATBHUMN TYOyJSIpHUIA Map-
Kep) y 3arajibHiil MomyJisllii, a TAKOX Yy MiArpynax XBOpUX
[9]. 3okpema, GBI BUCOKI piBHI ypOMOIYTiHY B cedi Oyau
OB s13aHi 3 HUKYUM pU3UKOM 3MeHIeHHsT pIITK®, Huk-
YUM PU3UKOM pO3BUTKY XXH, HMXUMM PU3MKOM TicCsi-
onepauiinoi 'HH Ta H>XuynM pyU3rKOM CMEPTHOCTI Ha-
CeJICHHS JIITHbOTO BiKy [9].

Koxxna mognHa HapOIKYEThCS 3 IEBHOIO KiJIbKiCTIO
HedpoHiB. OuiHKa 1boro ynciaa (Todro Macu HepOHiB)
€ BaXXJIMBOIO, OCKIJIBKM HM3bKa Maca He(POHiB IIpH HApPO-
JKeHHI € (hakTopoMm pu3uKy rineptonii Ta/a6o XXH [10].

3MeHIIIeHHsI KiIbKOCTi He(pPOHIB IPU3BOAUTL OO Ti-
nepdinprpaliii, 30iUIbIIEHHS BHYTPIIIHHOKIYOOYKOBOTO
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TUCKY Ta, Y JOBIOCTPOKOBIill MEPCIEeKTUBI, 10 IJIOMEpPYJIO-
ckieposy [10]. PiBenb UMOD y ceui € kaHauaaToM-Map-
KepoM JUIsl OLliHKKU Macu HedpoHiB [10].

UMOD BinBoaUThCSI HACTYITHA POJIb: BOJIOHETIPOHUK-
HICTh TOBCTOI BUCXiITHOI TTeT/i [eHIe, aKTUBHICTb iOHHUX
kaHaniB y TAL ta knitunax DCT, romeocras Kaibllito Ta
MarHito, NepexpecHuil MoTiK B MPOKCUMAIbHUX KaHaJIb-
LISIX HUPOK, PETYJIsIlisi CUCTEMHOTO TPaHYJIONOE3y, ToMe-
ocra3 MPC y Hupkax, cipuiHSTIMBICTh i BiIMOBigb Ha
nomkomkeHHs: HupoK Ta ICII i maToreHe3 HUPKOBUX Ka-
MeHiB [35, 39].

Kpim Toro, sk iiiuiocs Bulle, MyTallii B JUISTHII KOTY-
BanHss UMOD Oy/iu mpuYrMHHO MOB’s13aHi 3 TPYIIO0 aBTO-
COMHO-JOMIHAHTHUX TPOTPECYIOYMX 3aXBOPIOBaHb HU-
pok — Tak 3BaHux UAKD [5, 43].

3MeHIIIeHHS KiJIbKOCTI KaHaJIbIIeBUX KJIITHH, IO CITO-
crepiraerbest mpu XXH yepes iHTepcTuniaabauit ¢hpidopos/
KaHaJIblIeBy aTpodilo, CYIMPOBOIXYETbCS 3HUKEHHSIM
KOHIIEHTpallii ypoMoyJiiHy B ceui Ta cuposarii [13]. Cu-
poBaTkoBuit ypoMonyiin (sUMOD) moxe Oyri HOBUM
GioMapkepoM (DYHKIIiI HUPOK i LiTiCHOCTI KaHaIbLiB [16,
23, 28, 30, 45]. Bin 3Ha4HOIO MipOI0 MOB’SI3aHUM 3 TIOPY-
IIEHHSIM MeTa0oJ1i3My TJIIOKO3M Ta PO3BUTKOM Mepenia-
Oety Ta miabdery [44].

IIporHocTUYHY WiHHICTL Ma€ YPOMOAYJIiH ceui
(uUMOD) ansa niarHOCTUKHU ILBUIKOTO TIPOrPEeCyBaHHS
XXH [40, 48].

Konduaikr iHTepeciB. ABTOpHU 3asiBISIIOTH TIPO BifCYT-
HiCTb KOH(QUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.
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Uromodulin as a potential candidate marker for predicting the course of chronic kidney disease

Abstract. Uromodulin is a nephrospecific protein that is most
common in normal urine. And although it has been known for
more than 70 years, the function of uromodulin remains un-
clear. Uromodulin is involved in regulating the transport of salts,
protects against urinary tract infections, namely, the mucous
membrane of the bladder, and prevents the formation of kidney
stones, as well as plays a role in kidney damage and innate im-
munity. Serum uromodulin and uromodulin of urine, daily ex-

AeHoBa N.A.

cretion and excretion of uromodulin per 1 milliliter of creatinine
clearance are actively studied. Complete genome studies of the
association have established a correlation between uromodulin
gene mutations and autosomal dominant tubulointerstitial kid-
ney disease.

Keywords: chronic kidney disease; uromodulin; oxidative stress;
creatinine; nephrolithiasis; renal fibrosis; tubulointerstitial kidney
disease; urinary tract infections

HALMOHAABHBIV YHUBEPCUTET 3APABOOXPAHEHMST YKOQMHBI eHu .. LLyrivka, r. Knes, YkpamnHa

YPOMOAYAUH KAK NOTEHLMAABHBI KOHAUAOT-MApPKep NPOrHO3UPOBAHUS TEYEHUSI XPOHUYECKOWM GOAE3HM NoYeK

Pe3tome. Ypomonynun — 3to Hedpocneunduueckuii 6esok,
HauboJee pacrpoCcTpaHEHHBII B HOpMalibHOI Moue. M XoTs oH
usBecteH 6osee 70 1et, GyHKIMS ypOMOIYIMHA OCTAETCs 10 KOH-
112 He SICHOU. YPOMOIYJIH IPUHUMAET YYacTHe B PETYTMPOBAHUNA
TpaHCMOpPTa CoJieid, 3aluiaeT oT UHMOEKINA MOUYEBBIBOISIINX
MyTeii, B YaCTHOCTU CIM3UCTYIO MOYEBOTO ITy3bIPsI, U MPEAYTIPEX-
JlaeT 00pa3oBaHKWe KaMHEU B MOYKaX, a TAKXKe UTPaeT pojb B MO-
BpPEXIEHUU TIOYEK U BPOXICHHOM MMMYHUTETE. AKTMUBHO WC-
CIelyl0TCS ChIBOPOTOUHBI YPOMOIYIUH U YPOMOAYJIUH MOYH,

CYTOUHAsi 9KCKPELMs M 9KCKPELIMsl YPOMOAYIMHA HA MUWLTWIUTD
KJIMpeHca KpeaTuHUHa. biiaromapsi mosHOreHOMHBIM MCCIeIoBa-
HUSIM acCoLMalMK OblIa YCTAaHOBJIEHA CBSI3b MEXIY MYTalUsIMU
reHa ypOMOIYJIMHA U ayTOCOMHO-JIOMUHAHTHBIMU TyOYJIOMHTEP-
CTUIIMAIbHBIMU 3a00JI€BAHUSIMU TIOYEK.

KioueBbie c10Ba: xponnueckas 60J1€3Hb MOYEK; YPOMOLYJINH;
OKCUIAHTHBII CTpecc; KpeaTWHWH; HedbponuTras; Guopos mo-
4yeK; TyOyJTOMHTepCTULIMATbHbBIE 3a00IeBaHUs MTOYeK; MH(PEKIINKT
MOUEBBIBOSIIMX TTyTei
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