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MEAUUHOT TEMaTUKKM, MaTepian NpusHaYeHnid BUKNIOYHO AN crewianicTis y ranyai oxopoHW 340pos’s.

Kanedpon® H
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MOHOTEPBI'I!!O Y BUNagkax nnpymeuh cpyHKLur HUpoK. He cnia 3acrocoeyeatv Kanedpon® H ans alypetuuHol Tepanii Habpakie, CNpUYMHEHX CepLEBo abo HUPKOBOK
HeAoCTaTHICTIO. YMoBu Bignycky. Bes peuenta.

*Wagenlehner et al. HeanTubakTepianstHa pocnuHHa Tepania (BNO 1045) B nopiBHAHHI 3 aHTuBakTepiansHow Tepanie (pochoMiuMHy TPOMETAMON) NPW NIKYBaHHI TOCTPHMX
HeycknaaHeHux IHeKUiR HIKHIX CEYOBUBIAHMX WNAXIE ¥ KIHOK: NoABiHHE cnine, 8 napanentHKX rpynax, paHaoMizoBaHe BaraToLeHTPOBE AOCNIAKEHHS HeMeHLWol
edextmarocti dazu. III Urol Int, 2018; 101 (3): 327-336. doi: 10.1159 / 00049368, Epub 2018 eep.
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LLIaHOBHI KOAerul

CnoraH uboro Homepa: «He BigBonikartecs
Ha HenoTpibHe». Llboro pasy nputya 6yge aH-
rMINCbKOLO.

A Gnat buzzes around the meadows when he
spots a Bull standing quietly in the long grass.
Observing that the Bull is quite at peace, the Gnat
decides to rest upon his horn. After resting for a
short time, the Gnat decides it was ready to again
take flight. Before leaving, the Gnat suddenly
apologizes to the Bull. “Fm sorry for bothering you
today, you must be glad 'm about to leave,” says
the Gnat. “It didn’t matter,” replies the Bull. “I didn’t
even realize you were there”.

3 noBaroro, jmutpo IBaHos W
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PUSHKY
ana suasnenHs XXH

(He gna Bcboro
HaceneHHs)
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MocraButn giarnos XXH

Kpok 4
Crpatudikauia

Ta NiKyBaHHA
(TaKkox gue. Tabn. 1)

Kpok 5
Koncynerauia
Hedponora

Kareropii pLUK® (mn/xe/1,73 m?)
Onuci gianason

KIDNEYS
DOI: https://doi.org/10.22141/2307-1257.12.3.2023.412

R AR R
Famremaneuuu qpamaucauia Nsmmimama mhmeummmwpmaa—
HicTb | piBeHb cepTHocTI i XXH i NOB'A3aHIX 3 Helo ycknaHeHs, Takix Ak (32

OcHOBHI KNiHIYHI dakTopy puauKy possuTky XXH: BpaxogyiiTe iHLi dakTopu;

« ApTepiantHa rinepreHsia « CUCTEMHE 2aXBOPIOBAHHA 3 YPKEHHAM HUPOK (Hanpuknag, C4B)
« Llykposuit piaber « Dupinna
(3 « [eHeTHuHi daktopw pusuey (Hanpuknag, AINXH)

- CimeitHui aHamues XXH

= Bnue HepoTOKCUHIE HABKONWLIKBOFO CEPEfOBIILA
« llemorpadiuni AaHi — noxunuit BiK, pacoBa/eTHIYHA NPUHANEXHICTL
«[YH B aHamuesi

Ouinka dyHKLiT Hupok — pLUK®

+ plLIK®, po3paxoBaHa Ha OCHOBI KPEATUHIHY CHPOBaTKM Ta/abo ucTaumy C
TA

Ouinka ypaseHHa HUpoK — anbByminypia

« CAK abo rect-cmyaka™ (AKiL0 nokazHik CAK HegocTynHmit)

v v

Akwgo CAK = 30 mr/r (= 3 mr/mmons) Akuwgo CAK < 30 mr/r {< 3 mr/mmons)

ABO TA
pUWK® < 60 mn/xe/1,73 m* PLUKD = 60 mn/xe/1,73 M
TToBTOPHMI aHaNi3 Yepes 3 Micaui

v

AKWo Hu3bkMi pigeHs pLUKD abo sucokuit nokazxuk CAK cnoctepira-
H0THCA NPOTATOM > 3 MicAuie, nocraguti giarnos XXH

v

MoBTOPHII aHanNI3 NpuHARMHI pa3 Ha pik '

Kareropii anb6ymiunypii

Al A2 A3
Hianazon < 30mr/r 30-299 mr/r =300 mr/r
<3mr/mmons  3-29mr/mmonb = 30 mr/mmons
=90 - NlikyBaHHs Ta
G1 il Rlepanein [} KoHcynbTavis (3)
60-89 - ‘ NlikyBanHA Ta NomipHo
5) B Tixveana(l) e P —
45-59 Bumarae BUMipIBEaHb

TikyBaHHA T2
1 .
30-44 nlmauuma NikyBaHHA T2
G3b metauia (3) | koscynetauia (3)
KoHcynbrauia (3) § koHcynbTawia (3) fronc nmum (44)
< 15 Nikysaxua 12 NikyBaHuA 1a TikyBaHHA 13
KOHCYnbTaLiA (4+JkoHcynbTauia (4+)ikoHcyneTauia (4-+)

Adanmosano Ha ocHosi de Boer 3i cnigasm. 2022°

MPUHAAMHAI pa3 Ha pik

[lyme BUCOKWIt pH3MK
JlikyBarHA 33 NOFOLMEHHAM 3 HehpOnorom

Bumarae pumipoBaHs
NPUHAAMHAI TPHY Ha ik

Bumarae petenbHoro
MOHITOPHHIY NPUHAAMHI
YOTHPH Pazk Ha pik
(komHi 1-3 micaui)

Tepen nouatkom NikyBaHHA cneuianictd, AKI HaalTh NEPEMHHY MERMKO-CHITApHY
JionoMory, MOBUHHI NPOKOHCYNBTYBATUCA 3 Hedponoro; AeAki MaLieHT MOXYTh
nepebysati nig Oe3anocepeaHiM HarnAZoM Hedponora 3a HamBHOCTI MOKa3aHb
{ame. Tabauuio 3).

HealxigHo BUTH 3aX0i8 Ha OCHOBI KATETOPIA PUINKY
nporpecyeauHa XXH, 3aXBopiBaHoCTi Ta CMepTHOCTI,
a TaKO UACTOTI MOHITOPUHTY (AME. BiLE).
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HactaHoBu / Guidelines

Tabmuuga 1. Jlikysanua ana cnoBinbHeHHA nporpecysaua XXH, 3HinkeHHa pusnky cmepri 1a NiKyBaHHA CYNYTHIX 3aXBOPIOBaHb:
3miKa cnocoby muTTA

BinmoBa sig KypikkA; perynApHi GisuuKi BNpasy; 30anaHcosaHe XapuyBaHHa
(yHuKaTV HagMipHoro CowMBaKKA Ginka Ta 06poBneHol i, oBMeRUTI CROMUBAHHA HATPIID A0 < 2 r/poby)

Meguune nikyeasHa

Nikyitre wykposuii iaber, JabeaneyeHHa aAEKBATHOIO MEAWYHOIO NIKYBAHHA 3TIAHO 3 KEPIBHUMIM J0KY amu AnA Yo nporpecyeakHA XXH | 3HumeHHA

aprepiansHy rineprensiv 1a(C3:  puanky (C3: makcumansHo nepenocmi qo3u IAND/BPA, iribitopie H3KTT2, nectepainsimx AMP 3 foBefeH00 KOPUCTH) B AOCIIKEHHAX

ONTUMI3yiTE apTepianchuil TACK  peayntTaria 3 Hoky HUPOK | CepUERO-CYANHHOT CHCTEMM Nk Lykposomy Aiabeti 2-ro Tuny (L2); Takom HeoBxiaxo posrmakyTi

T rniKemiYHIR KOHTPONL ninigosHuAyBaNLHY Tepani (craturm) Ta/abo anturpomBoumrTtapry Tepaniio (4ns nauientie i3 XXH 3 pu3mKkom po3BKTKY aTepocknepoTdHIK
ABMLL)

Mipxysanua

Kopurysakxa fo3 npenaparie Ha ockosi plUKD; cnig npoasraTh 0bepemHicTb NpM NPMIHAYEHKT aHaNbIETIKIB, NPOTUMiKpPOGHIY, HinoTniKemiHwy,
XiMioTepanesTHuHMK Npenapatis b0 aHTVKDATYRAHTIB; CNIL YHUKATH 3aCTOCYBaHHA HedpaTokckHie (Hanpuknag, HN3M) Ta AeAknK KOHTPACTHIX PEYDBIH

Ta6nuuga 2. Monitopunr nporpecysanna XXH i cynyTHix 3axsopiosatb

Mparpecysanna XXH i cynyThi 3axsopiosakia Lo cnig koKTponioBaTH
Mouitopurr XXH plUK®, CAK, ananis ceui {ocag ceui)
CC31 pueninipemia ApTepiansHui TUCK, CTpaTUHIKALLIA PU3NKY CEPLEBO-CYANHHMK 3aXBOPIOBAHD,
ninigHui cratyc
Lykpoeuin piader Pieenb uykpy B kposi, HbATc

BuzHauntw yexnagHensa XXH: aHemia, MiHepanbHi Ta kicTkoBi nopylwenHs, Metaonivyuui aumaos Towo.

Ta6nuua 3. [lopatkoBi mipkyBaHHA AnA KoHCyAbTalii Hepponora

« Hesposymine, nporpecyioue suiesna pisua pLUKD wa = 5 mn/xe/1,73 m” npotarom 12 micauis abo pantose 3uikenna piexa pLUKD npotarom kinbkox His abo Twkwis

+ JHauuma anbByminypia/npoteikypia abio rematypin Heapo3yminoro NOXoAKeHHA

+ Criika rinepkaniemia, cTilika 40 NIKYBaHHA apTepianbya rinepTensia (BU3HAYaETbCA AK HEKOHTPONbOBAKA apTepiantHa rinepTensia NP 3acTOCyBaHKI TPLOX TINOTEHIMBHUX
Npenaparie, BKAKOUHO 3 AiyPETHKOM), PELMANBYIOU YTROPEHHA KameHiB y Hupkax abo cnafkoei 3axBoplBanka Hupok (Hanpuknag, ALMXH)

« [Hwi BrAsnexi yeknagHeHHA (aHemis, minepansHiTa KICTKOB NOpYLLIEHHA, MeTaboniuHWi ayua03 Towo)

Koxcynetauia Hedponora Moxe GyTv NPOBENEHA ANA BU3HAYEHHA FHLLWX NPUYKH, AK] MiARA0TLCA NiKYBAKHIO, 360 ANA po3pobKn nnaHy nikyeaHKA. Xoua JeAki NALIEHTY MoMkyTh | Hapani
OTPUMYBATH NiKYBaHHA Y Hedponoia, BinbluicTb NOBEPHETLCA A0 NEPBUHHOI MEAVKD-CaHITAPHOT AONOMOTH.

Po3naHLTe MOKANBICTD BUKOPUCTAHHA IHIWIMX pexomergauiin nparpamu KDIGO: KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chrenic
Kidney Disease. https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf; KDIGO 2022 Clinical Practice Guideline for Diabetes Management in Chronic
Kidney Disease https://kdigo.org/wp-content/uploads/2022/ 10/KDIGO-2022-Clinical-Practice-Guideline-for-Diabetes-Management-in-CKD.pdf; KDIGO 2021 Clinical
Practice Guideline for the Management of Blood Pressure in Chronic Kidney Disease https://kdigo.org/wp-content/uploads/2016/10/KDIGO-2021-BP-GL.pdf; KDIGO
Clinical Practice Guideline for Lipid Management in Chronic Kidney Disease https://kdigo.org/wp-content/uploads/2017/02/KDIGO-2013-Lipids-Guideline-English. pdf

Bunocku

*Akwo ansBymikypis BAABNEHE 33 JONOMOTOR TECT-CHIYKEN, BHKOpICTORYATE noka3Hnk CAK ana kinbkicHoro fyminy 3 ceuen. ' TIOBTOPHIR 2HANI3 HA OCHOBI DUIKKM KOMHOID OKPEMOID
NAUERTA NpHHAAMHT pas Ka pik. * BIRXWNEHHA BIJ) HOPMM NOKA3HHKIE OCaALY ceyl, NOPYWEHHA eneKTPONITHOTO Banarcy Yepes nnp}rmenun 3 6on1r KaHanbLIs, FICTONOTIYH] MOPYWEHHA 3 BOKY HWPOK, CTRYKTYPHI
TOPYLIEHHA, BUABNEH] 33 JONOMOION Bi3yani3auiiHoro oBcTeseHHA (HanpHKAL, NoniKcTo3 HUPOK, pedniokc-+edponaTial, a6o TPAHCNNAKTALIA HMPKA B AHAMKES],

Chopoyenns
AAN¥H — aeTocomHo-gomiHanTEa nonikicToaxa xeopoba Hupok; AMP — icT il linHix pewentopis; bPA — Gnokatop peyentopis aHrioTenzuny II; TYH — roctpe ypamenns Hupor; IANID —
InribiTop amri | bepmenty; HbATc — rnikoannbosanui remormﬁm Hn3n — HecTepoiaHmit npotwsananshimi npenapat; H3KTT2 — warplil-anemmmil Kotpancnoprep rmwko3u-2;

pUIKD® — po3paxynkosa Lummnm KknyBoukosoi dinerpayii; (3 — cepyeso-cynukte 3axsopusanis; (48 — aicremumit uepsonnit sosuak; (AK — missigHoweHHA anvOymin/kpeatwin y ceui; KXH —
xponiuka xeopoba Hiwpok; L2 — uykposui giatier 2-ro Tuny; G oawayae kateropin WKD; KDIGO — nporpama «XsopoGi nrpox: noninwennA rmobansri pesynstatie nikysannae (Kidney Disease: Improving
Global Qutcomes).

Mocunanna

1. Sundstrdm J 3i cnisasT. Lancet Reg Health Eur 2022; 20: 100438,

2. Shlipak MG 3i cnigagr, Kidney Int 2021; 99 (1): 3447,

3. Adapted from de Boer IH et al. AADA/KDIGO Consensus Report: Diabetes Management in Chronic Kidney Disease. Diabetes Care 2022; In press by Adapted from de Boer IH et al. Kidney International (2022];
hitps://kdigo.org/wp-content/uploads/2018/03/ADA-KDIGO-Consensus-Report-Diabetes-CKD-KI-2022. pdf.

PCDE cxsanioe ra nigrpumye kninivnui onnoctopinkosuil gokymen (Clinical One Pager) wogo nepsikiiol MeaNKo-caHITapHOT A0N0MOTH 3 METORK PAHHBOTO BUABMEHHA Ta BTPY4aHHa npw JXH.

Apyxyemoca 3 dossony Romane Blondel (rblondel@theisn.org)
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ApPTepiaAbHA rinepTeHsis Npu XPOHiYHIn
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Hypertension in chronic kidney disease —
treatment standard 2023

Panagiotis | Georgianos, Rajiv Agarwal. Hypertension in chronic kidney disease — freatment
standard 2023. Nephrology Dialysis Transplantation. 2023. gfad118. https://doi.org/10.1093/
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YactmHa 1.
«Koporko»

— BumiproBaHHs apTepialbHOrO TUCKY €KCIIEPTHOTO PiBHSI
BiATernep 3aCTOCOBYETHCS HE JIMILE JJIs1 JOCHIIKeHb, aie i I
IIOJIEHHOI IMTPAaKTUKU.

— JlieTuyHe oOMeXKeHHsI HaTpito Moxe Moimmutu AT y
Jozieii i 3a06e3neynTy HeAOPOTi MepeBary st 310POB’s.

— Inribitopy AII® a6o BPA 3anuimaiotbest ripenapaTaMu
nepiioro BUOOpy y hapmakoTepartii rinepTeH3il B MallieHTIB i3
XXH i nyke BUCOKOIO aTbOYMiHYypi€IO.

— CnipoHOJIaKTOH € CTaHIAPTHUM 3aCO00M JIiIKYyBaHHSI pe-
3MCTEHTHOI TillepTeH3ii, ajie OB’ I3aHui i3 LIMM PU3UK Timlep-
KaJlieMii 00MeXXy€e Ooro MMpoKe BUKOPUCTAHHS B MALIEHTIB i3
XXH cepemHboro i mporpecyouoro CTymeHs.

— TiasugonomioOHMit AiypeTUK XJIOPTaTiI0H € e(heKTUBHUM
y noJimniueHHi koHTpoito AT y mauieHTis i3 IIK® < 30 mu/
xB/1,73 M? i € anbTEPHATUBHUM TeParieBTUUHUM BapiaHTOM JUTsI
JIIKyBaHHS Pe3UCTEHTHOI TinepTeH3ii pu mi3Hix cTtamisx XXH.

— IMpunuxenHst npuitomy iHriditopis AIT®P a6o BPA y na-
LIEHTIB 3 Mi3HBOIO i Tporpecyroyoto XXH rnepen moyatkom gia-
JIi3y He MPUBOIUTD IO CTabii3allil 3HUKEHHST (PYHKIIT HUPOK
MPOTSITOM TPUBAJIOTO Yacy.

— Hosgimi npenaparu nns 3HuxkeHHs1 AT, Taki K Hecre-
poinauii AMP ouenmypeHoH, iHTiOGITOp adbaOCTEPOHCUHTA3U
0aKcapocTaT i MOABIAHMIT aHTAarOHICT PELIENITOPIB EHAOTEIiHY
ampoOLUTEHTaH, Ha ChOTOAHI JOCTIIKYIOTbCS B KIiHIYHUX BU-
npoOyBaHHSIX, 110 Ja€ HaAilo Ha MOJIMIIeHHsS KOHTpojo AT 3
MEHIIIOI0 KiJIbKiCTIO MOOIYHUX e(EeKTiB i Kpalllolo MepeHOCH -
MICTIO JIiKyBaHHSI B HE1aJIeKOMY MaiilOyTHbOMY.

YactuHa 2.
Crparerii iHAUBIAYAAI3ALiT QHTUFINEePTEeH3UBHOT
Tepanii

IMouarok Ta iHTeHCcHIKALlisI AHTUTINEPTEeH3UBHOI Tepartil
MOBUHHI I'PYHTYBaTUCS IIOHAaiIMeHIIIe Ha BUMipioBaHHIX AT,
MPOBEIEHNX y CTAaHIAPTU30BAHUX YMOBaX, SIK PEKOMEHIOBAHO
B HacTaHOBaXx.

JlieTnaHe 0OMEXXEeHHS HATPil0 € BaXJIMBUM KOMIIOHEHTOM
JIiKyBaHHS TinmepTeH3ii, 0co0IMBO B mauieHTiB i3 XXH.

Box 1.
“In a nutshell”

— Research grade BP measurement is no longer for
research alone but for everyday practice.

— Dietary Na restriction can improve BP in indi-
viduals and provide low-cost public health benefits.

— ACEIs or ARBs remain the first-line choice in
pharmacotherapy of hypertension in patients with
CKD and very high albuminuria.

— Spironolactone is the standard-of-care treatment
of resistant hypertension, but the associated risk of hy-
perkalemia limits its broad utilization in patients with
moderate-to-advanced CKD.

— The thiazide-like diuretic chlorthalidone is effective
in improving BP control in patients with an eGFR < 30 mL/
min/1.73 m?and serves as an alternative therapeutic option
for managing resistant hypertension in advanced CKD.

— Discontinuation of ACEIs or ARBs in patients
with advanced and progressive CKD nearing the ini-
tiation of dialysis does not result in stabilization of the
long-term decline in kidney function.

— Newer BP-lowering medications, such as the
non-steroidal MRA ocedurenone, the aldosterone syn-
thase inhibitor baxdrostat and the dual endothelin re-
ceptor antagonist aprocitentan, are currently under in-
vestigation in clinical trials, offering hope for improved
BP control with fewer adverse events and better treat-
ment tolerability in the near future.

Box 2.

Strategies for the individualization
of antihypertensive treatment

The initiation and intensification of antihyperten-
sive therapy should be guided at least by BP measure-
ments taken under standardized conditions, as recom-
mended by guidelines.

Dietary Na restriction is an important component
of management of hypertension, especially among pa-
tients with CKD.
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IIpu BuOOpi BiANOBIIHOIO AHTUTINEPTEH3UBHOIO 3aCO0Y
CJIiZl BpaXOBYBaTH HAsSIBHICTD i TSKKICTh aJIbOyMiHYypii. ¥ marti-
eHTiB i3 XXH i3 myxe BUCOKOIO ab0yMiHYpi€l0 3a BiICYTHOCTI
npoTtunokasaHb iHrioiropu AII® abo BPA pekomeHayOThCs
SIK aHTUTIIIEPTEH3UBHI 3aCO0U MEePIIIOTro BUOOPY.

IMauientam i3 XXH Bim momipHOro 1o mporpecuBHOTO
CTYIIEHSI i pe3UMCTeHTHOIO TillepTeH3i€l0, SIKi He IepeHOCSTh
JIOIATKOBY Teparlito CHipOHOJAKTOHOM, YBEACHHS TOJIiMEpY,
IO 3B’sI3y€ Kajliii, MOXe 3HM3UTU PU3UK TillepKajieMii, 1100
3a0e3IeYnUTH OiJIBII HAIOJIETIMBE 3aCTOCYBAaHHS CITipOHOJAK-
ToHY. Ha choromHi HeBimomo, 4M 11 CTpaTerisi MpU3BOAUTH
IO OiTBIIOrO perpecy MoB’sI3aHOTO 3 TIMEePTEeH3IEI0 YpaxkeHHs
OpraHiB-MillleHel, Y1 10 MOJIMIIEeHHS CepLIeBO-HUPKOBUX Ha-
CJIIZIKIB.

TiazupononibHUil AiypeTUK XJIOPTaiOH € aJlbTepHATUB-
HUM BUOOPOM JJIS1 JTIKyBaHHSI PE3UCTEHTHOI TilepTeH3ii B Iarli-
€HTIB i3 Iporpecytouoto XXH, aie iloro 3acrocyBaHHSI BUMarae
peTeIbHOTO MOHITOPUHTY AT, eJIeKTPOJIiTIB y CUPOBaTIi KPOBi
Ta QYHKIIT HUPOK [J1s1 3aro0iraHHsI MOOIYHUM edeKTam.

INamieHTaMm, SIKi OMHOYACHO MIPUIIMAIOTh MIETILOBUI diype-
THUK, XJOPTATiIOH MOXHa MPU3HAYaTH B HUXKYill MOYATKOBIl
no3i (TooTo 12,5 MI uepe3 AeHb) y Hafdil MOJIMIIATH KOHTPOJIb
AT i3 MEHIIIO0 KiJIBKICTIO TTO0IYHUX e(PEeKTiB.

HacTtaHoBU He peKOMEHIYIOTh [3-0JI0KATOPH SIK Tepartiio
Meploi JiHii, ajie 1 KaTeropis npemnapartiB KopucHa Ajs Jii-
KyBaHHs TinepTeH3ii B nmauieHTiB i3 XXH 3a neBHuMU noka-
3aHHAMU (HAMpUKJIIa, ceplieBa HeAOCTATHICTh 3i 3HUKEHOIO
dpakiliero BUKuay abo miciist rocTporo iH(apKTy Miokap/a).

YactuHa 3.
KAKOYOBIi pO3p06KU TQ MAQUOYTHI MOXXAUBOCTI
¢papmakoreparnii rinepreH3sii

— Cepen nanienTiB i3 XXH crazii 3b/4 i HEKOHTPOJILOBA-
HOIO TinepreH3ielo HecTepoimHuit AMP olienypeHOH 3HU3UB
cucroniunuit AT Ha 84-i1 meHb 3 MiHiIMaJbHUM CYITyTHIM pH-
3UKOM TilepKalieMii.

— Cepell alLIi€EHTIB i3 pe3UCTEHTHOIO TiNepTeH3i€l0, MOPiB-
HSTHO 3 TU1ale0o, iHri0iTOp aabI0CTEPOHCUHTA3U OaKCcaApoCTaT
3HMKYBaB aBToMaTn3oBaHuii odbicHuil pisenb CAT y no3oza-
JIESKHOMY PeXXUMi IpoTsiroM 12 TuxkHIB JlikyBaHHSI. [1in yac Bu-
MpoOyBaHHS HE CITOCTEpiragocsl cMepTeil, cepiio3HUX Mooiu-
HUX SIBUIIL i O3HAK HEIOCTATHOCTI KOPU HAJHUPKOBUX 3aJ103.

— V¥ naiiieHTiB 3 pe3UCTEHTHOIO apTepialbHOIO TilepTeH-
3i€10 MOABIMHMUI aHTaTOHICT PELENITOPIB EHIOTEJIiHY aIlpOLIM-
TeHTaH OyB BMIIUM 3a IUIale00 B 3HIKEHHI cucToxiaHoro AT
Ha 4-My TIKHI, i et epexT 3HmkeHHst AT 30epiraBcs Ha 40-My
TukHi. IlacTo3HicTh a00 He3HAYHiI HAOPsIKM Oy/aIuM HalyacTi-
111010 TOOIYHOIO peaKlili€lo, OB’ I3aHOIO0 3 JIIKyBaHHSIM.

— Turicitopu H3KTT-2 i HectepoinHuiit AMP ¢iHepeHOH
€ HOBUMHU MeTOJaMM JiKyBaHHS, SIKi TOJIIIIYIOTh HUPKOBI Ta
CepLEeBO-CYIMHHI pe3yJbTaTu B Mali€HTIB 3 aIbOyMiHYpPUYHOIO
XXH. Henpsimi opiBHSIHHST TOKA3YIOTh, 1110 (DiHEPEHOH JeMOH-
CTpYE OiNbIII OTYXXHE 3HVKEHHST aMOysiatopHoro AT mopiBHSIHO
3 inriditopamu H3KTT -2, 110 o3Hauae, 110 3HmkeHHsT AT Moxe
BiJlirpaBaTy pi3HY poJib B OMOCEPEAKYBaHHI CeplIeBO-HUPKOBOTO
3aXUCTY, IKMI 3a0€e3ITeYyIoTh 11i 1Bi Kareropii mpemapartis. M

Choice of the appropriate antihypertensive agent
should take into consideration the presence and severity of
albuminuria. In CKD patients with very high albuminuria,
in the absence of contraindications, ACEIs or ARBs are
recommended as the antihypertensive agents of first choice.

For patients with moderate-to-advanced CKD and
resistant hypertension who cannot tolerate add-on
therapy with spironolactone, the administration of a
potassium-binding polymer can mitigate the risk of hy-
perkalemia to enable the more persistent use of spirono-
lactone. Whether this strategy results in greater regres-
sion of hypertension-related target-organ damage or in
improved cardiorenal outcomes is currently unknown.

The thiazide-like diuretic chlorthalidone is an al-
ternative choice for managing resistant hypertension in
patients with advanced CKD, but its use requires care-
ful monitoring of BP, serum electrolytes and kidney
function for the prevention of adverse events.

In patients who are concomitantly treated with a
loop diuretic, chlorthalidone can be administered at a
lower starting dose (i.e. 12.5 mg every other day) in the
hope of improving BP control with fewer adverse events.

B-blockers are not recommended by guidelines as
first-line therapies, but this drug category is useful for
the treatment of hypertension is CKD patients with
specific indications (i.e. heart failure with reduced ejec-
tion fraction or after an acute myocardial infarction).

Box 3.
Key developments and future opportunities
in pharmacotherapy of hypertension

— Among patients with stage 3b/4 CKD and un-
controlled hypertension, the non-steroidal MRA oce-
durenone lowered systolic AOBP at Day 84 with a mini-
mal associated risk of hyperkalemia.

— Among patients with resistant hypertension, as
compared with placebo, the aldosterone synthase in-
hibitor baxdrostat lowered unattended automated of-
fice SBP in a dose-dependent manner over 12 weeks of
treatment. No deaths, serious adverse events and signs
of adrenocortical insufficiency were observed over the
course of the trial.

— In patients with resistant hypertension, the dual
endothelin receptor antagonist aprocitentan was supe-
rior to placebo in reducing systolic AOBP at Week 4
and this BP-lowering action was sustained at Week 40.
Mild-to-moderate edema was the most frequent treat-
ment-related adverse event.

— SGLT-2 inhibitors and the non-steroidal MRA
finerenone are novel therapies that improve kidney and
cardiovascular outcomes in patients with albuminuric
CKD. Indirect comparisons show that finerenone pro-
vokes a more potent reduction in ambulatory BP as com-
pared with SGLT-2 inhibitors, implying that BP lowering
might play a differential role in mediating the cardiorenal
protection afforded by these two drug categories. M

lMepeknap: k.m.H. M.[. IaHoBa; pegakuisi: npoch. A.4. IeaHos W
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W.K. Yaseen
Baghdad Medical City Complex, Ministry of Health, Baghdad, Iraq

Postoperative sequelae
of percutaneous nephrolithotomy

Abstract. Background. Risk factors of postoperative complications during percutaneous nephrolithotomy
(PCNL) include stone burden, the preoperative microbiological status of urine, comorbidity, age, operative
time, infraoperative level of sterility, and antibiotic prophylaxis. The study aimed to assess the sequelae of
these complications. Materials and methods. This retrospective study was conducted on patients freated
by PCNL under fluoroscopic guidance for a one-year duration. The demographic data, body mass
index, stone burden, stone density, number, duration of surgery, and postoperative complications were
recorded. Results. Out of 50 patients, 32 (64 %) developed a fever. White blood cell count was significantly
high among those patients. The age of the patients, gender, body mass index, and hospital stay were
insignificant variables. Stone burden, prolonged surgery duration, prone position during surgery, and the
use of pneumatic lithotripsy were significant variables. Conclusions. Increased stone burden, prolonged
duration of surgery, prone position, and pneumatic lithotripsy during PCNL are significant risk factors for

developing postoperative complications, mainly fever.
Keywords: renal stone; percutaneous nephrolithotomy:; fever; pneumatic lithotripsy

Introduction

Percutaneous nephrolithotomy (PCNL) is the recom-
mended management for renal stones > 2 cm. PCNL has
significantly reduced morbidity and mortality, but infec-
tion and bleeding are still the most common complications
[1]. Other postoperative complications include a reduction
in outflow leading to increase intra-renal pelvic pressure
(IRP). Persistent high IRP leads to systemic fluid absorp-
tion, pyelo-tubular backflow, and forniceal rupture leading
to stone and debris formation. In addition, debris and bacte-
ria released from stone lead to bacteremia, postoperative fe-
ver, and septicemia [2]. The incidence of post-PCNL sepsis
is low (1 %), but the death rate is as high as 66 to 80 % [3].
Clinically, maintaining an IRP of < 30 mmHg is acquired
during percutaneous intra-renal techniques [4].

Materials and methods

In a clinical study conducted at the Department of
Urology, among subjects have nephrolithiasis undergoing
PCNL. Preoperatively patients were assessed and demo-
graphic parameters of the patients, history, and physical
examination were documented. CT KUB or CT IVU was
obtained for all. The stone burden was calculated (area).
Investigations were done including urine culture sensitivity.
Individuals who have grown in the culture of urine were

prescribed seven days of oral antibiotics. All the surgeries
were performed by experienced urologists. All the proce-
dures were done under spinal anesthesia. A prophylactic
antibiotic (ceftriaxone 1 g) was given. A Foley catheter was
inserted and the ureteral catheter was secured. The trans-
papillary puncture was done under fluoroscopic guidance.
The stone was fragmented and removed by irrigation flow.
The strategies include totally tubeless, or gold standard.
Postoperatively, individuals were treated with IV fluids,
antibiotics, and analgesics with a proton pump inhibitor.
Patients were discharged after 72 hours or when they were
clinically stable. Postoperative complications are catego-
rized according to the modified Clavien-Dindo classifi-
cation [5—10]. Data analysis was done using the SPSS20
(IBM Corp., NY, USA). For baseline characteristics, we
used the chi-square test or Fisher’s exact test in categories
and the t-test or Mann-Whitney U test for continuous data.
A p-value < 0.05 was considered significant.

Results

A total of 50 patients were treated with PCNL. Male to
female ratio was 2 : 1. IRP elevated more than 35 mmHg was
seen in 40 (80 %) and 10 (20 %) had less than 35 mmHg.
Mean age and mean BMI was found insignificant in the de-
velopment of stone (Table 1).
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The majority of the patients underwent mini-PCNL
(n = 45) and hence there was no significant difference.
A total of 44 patients underwent PCNL by using pneu-
matic lithotripsy and the remaining 6 underwent PCNL
using shock pulse. A significantly high number of pa-
tients (n = 37) patients in the prone position had raised
IRP > 35 mmHg. Thirty-two patients developed post-
operative fever (Fig. 1). As depicted in Table 2, GI compli-
cations, according to Clavien-Dindo classification, were
found in 68 %, GII in 24 %, and 8 % had GIII. However,
no grade IV was recorded.

Discussion

With the dramatic raising in stone disease occurrences,
the use of PCNL to manage a large stone has continued to
rise [11]. The success of stone surgery is measured by the

duration of surgery, stone-free rate, hospital stay, complica-
tions, and cost-effective. Infectious after PCNL are most
common and bacteremia is the most of the cases deter-
mined. Although these lead to sepsis are rare, which poten-
tially end with life-threatening outcomes [12].

During PCNL, continuous pressurized irrigation is used
to washout blood clots and debris for active removal of the
stone fragments after lithotripsy [13, 14].

There are different studies documented post-PCNL
high-grade fever, the incidence ranged between 10 to 32 %.
In this work, a postoperative fever was recorded in 32 cases.
The high rate of fever was reported by Gutierrez et al. [3]
and Troxel and Low [15].

In one randomized single-blind trial by Omar et al. [16]
randomized cases that high-pressure irrigation elevated the
risk of complications.

Table 1. Patients’ basic characteristics

Parameters IRP > 35 mmHg (n = 34) IRP < 35 mmHg (n = 16) P-value
Male/female, % 80 20 0.1
Mean age, years 42.15 +12.89 38.67 + 14.39 0.9
Mean BMI, kg/m? 25.32 +4.20 25.45 + 3.30 0.9

Table 2. Postoperative complication according to modified Clavien-Dindo classification

A
Cc

Complications Elevated IRP Normal IRP P-value
Gl 26 8
Gll 10 2
0.001
Glll 2 2
GIV 0 0
Standard PCNL Shock puise

10%I

12 % . B
l |

Figure 1. A — types of PCNL, B — types of lithotripsy, C — patients’ position, D — accompanied fever
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Troxel with Low [15] measured IRP using a ureteral oc-
clusion balloon catheter and a urodynamic system. In con-
trast, they did not record any association of IRP 30 mmHg
or greater with postoperative fevers [15, 16]. Cheng Wu et al.
[17] found a significant association between higher IRP and
increased incidence of postoperative fever where 43.83 %
(100/228) patients had IRP > 30 mmHg and 28 patients de-
veloped a fever. They analyzed that the longer accumulated
period of IRP > 30 mmHg for > 60 sec predicted the fever.

The female sex is recognized to be a risk for post-PCNL
fever development [18]. In this study, male to female ratio
was 2 : 1 among raised IRP group and was not a risk for de-
veloping a fever.

A comparative study of mini-PCNL and standard PCNL
by Zhong Wen et al. [20] and Cheng Wu et al. [17] showed
that mini-PCNL was correlated with higher IRP and signi-
ficantly associated with postoperative fever. In this study the
majority of cases were mini-PCNL and we could not find
statistical significance among them.

Liangren Liu et al. [18] in their systematic review and
meta-analysis including 389 patients found that PCNL in
the supine position spends a shorter time than the prone,
but both situations have insignificant influence. Falahatkar
et al. [21] mentioned in their prospective analytical cross-
sectional study, fever was associated with 7.5 % (25/330)
which was not found significant. The patients with supine,
access sheath remains angled horizontally when compared
with prone, which falls pressure in the collecting system that
facilitates the stone fragments to get out through the sheath.

This study was done in only one center within a short
period and with a relatively small patient number. This study
failed to compare mini PCNL and standard PCNL and dif-
ferent energy sources on postoperative fever due to disparity
in the number of cases.

An elevated stone development and burden correlated
with long surgery time, the position of the patient during
the operation, and lithotripsy types. Postoperative compli-
cations including fever and bleeding most common after
percutaneous nephrolithotomy, however, it has significantly
dropped morbidity and mortality.

Limitations of the study. This study was done in only
one center within a short period and with a relatively small
patient number. This study failed to compare mini PCNL
and standard PCNL and different energy sources on post-
operative fever due to disparity in the number of cases.

Conclusions

An increased stone burden, prolonged duration of sur-
gery, prone position, and pneumatic lithotripsy during
PCNL represent a significant risk for postoperative infective
complications development especially fever.
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MNicAgonepauifiHi HOCAIAKM Yepe3LWwKipHOT HedpPOAITOTOMIT

Pesiome. Axkryanbnicts. MaxkTopy pusMKy mMicnsgonepauiiHux
YCKJIaoHeHb Tim 4ac 4epesmikipHoi Hedposmitoromii (YLITHJIT)
BKJIIOYAIOTh KAMEHEYTBOPEHHSI, TiepeIoIepalliiHuii MiKpo0ioio-
TiYHUI cTaTyc cedi, CYMyTHIO MaTOJIOTil0, BiK, TPUBAJICTb BTPY-
YaHHsI, iHTpaonepauiiiHuii piBeHb CTEPUIILHOCTI Ta aHTUOIOTUKO-
npodinakTuky. JocmimKeHHsT cipsiIMOBaHe Ha OLIHKY HACJiIKiB
KX ycKIaaHeHb. Marepiasm ta meromu. lle peTpocrieKTHBHE
TOCTiIKeHHsI OyJI0 MPOBEIEeHO 3a y4acTIoO Malli€HTiB, SIKUM IPO-
BeneHo YLLIHJI min ¢haroopocKomiyHMM KOHTPOJIEM, MPOTSITOM
omHOTO POKyY. PeecTpyBanm neMmorpacdivuHi gaHi, iHIeKc MacH Tina,
KaMEHEYTBOPEHHsI, IIUJIbHICTh i KiJIbKiCTh KaMEHiB, TPMBAJiCThb
orepallii Ta micasonepariiiiHi yckiaaHeHHs. PesyapraTu. I3 50

xBopux y 32 (64 %) posBuHyJacs JuxoMaHka. KiibkicTh seit-
KOLIMTIB OyJia BipoTiZHO BMCOKOIO B LIMX Mali€HTiB. Bik XBopux,
cTaTh, iHAEKC MacH Tija Ta IepeOyBaHHS B JIiKapHi Oy/JIM He3Ha-
YyIUMU 3MiHHUMU. KaMeHeyTBOpeHHsI, TpMBaJia oIepallisi, Io-
JIOXKEHHS T Yac BTPYYaHHs Ta BUKOPHUCTaHHS IMTHEBMAaTUYHOI
JITOTPHUIICIT BBaXKaaucsi BaroMuMu 3MiHHUMK. BucHOBKH. [lo-
CUJIGHHSI KAaMEHEeYTBOPEHHSsI, TpMBaJa OIepallist, MOJOXEHHS Jie-
KauM Ta MHeBMaTU4Ha JitoTpurcis mig yac YIITHJII € cyrreBumu
(hakTopamMu pU3MKY PO3BUTKY TICISIONIEPAiMHUX YCKIIAIHEHbD,
TOJIOBHUM YMHOM JIMXOMAHKHU.

Ki11040Bi cJ10Ba: HupkoBuii KaMiHb; uepesIiKipHa HehpoIiTo-
TOMisl; TMXOMaHKa; MHEBMaTUYHA JiITOTPHUIICIsI
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Rapidly progressive glomerulonephritis
and ANCA-negative pauci-immune vasculitis:
an unusual presentation. A case report

Abstract. Rapidly progressive glomerulonephritis corresponds to a clinical scenario of glomerular damage
involving rapid deterioration of renal function with mulfiple etiologies. Within these, 85 % of cases are
associated with pauci-immune vasculitis with antineutrophil cytoplasmic antibodies (ANCA). However, a
remaining subgroup may present ANCA-negative results. The clinical presentation often involves a decline
in the glomerular filtration rate, sometimes requiring renal replacement therapy, as well as extrarenal
manifestations such as diffuse alveolar hemorrhage. Confirmatory diagnosis is achieved through renal
biopsy, negative serology for ANCA, and exclusion of other etiologies. According to international clinical
practice guidelines, the recommended treatment for both entities is the same, with the addition of renal
replacement therapy if necessary. However, the prognosis fends to be unfavorable with little to no recovery
of renal function. This case presents a female patient in the early decades of life with ANCA-negative,

rapidly progressive, pauci-immune glomerulonephritis.

Keywords: rapidly progressive glomerulonephritis; pauci-immune vasculitis ANCA-negative results

Introduction

Crescentic or rapidly progressive glomerulonephritis
(RPGN) represents a severe form of glomerular damage
characterized by disruption of the glomerular basement
membrane, resulting in extracapillary proliferation that may
or may not be accompanied by fibrinoid necrosis. By af-
fecting the integrity of the glomerular capillaries, it allows
the interaction between inflammatory mediators and leu-
kocytes, leading to the maturation and activation of mac-
rophages, as well as proliferation of parietal epithelial cells
that culminate in the formation of crescents. Clinically, this
results in rapid loss of renal function manifested as oligo-
anuria, non-nephrotic range proteinuria, and dysmorphic
hematuria [1, 2].

The causes of RPGN are divided into three types: type
I attributed to anti-glomerular basement membrane anti-
bodies, type II caused by immune complexes, and finally,
type 111 attributed to pauci-immune etiology. 85 % of ca-
ses have positive ANCA, while the remaining 5—10 % are
ANCA-negative [3]. Thus, ANCA-negative pauci-immune
vasculitis represents an unusual and infrequent presenta-

tion of RPGN with few cases describes in international li-
terature and no cases reported in Mexico. This case presents
a patient with a debut of RPGN, with suggestive clinical
manifestations of vasculitis, with negative ANCA serology,
confirmed by histological findings as pauci-immune glo-
merulonephritis.

Case description

Female of 18 years of age, with a history of diffuse
sclerosing papillary thyroid cancer diagnosed 2 years ago,
treated with total thyroidectomy 2 years ago + 200 mCi ra-
dioiodine, currently in remission and on hormonal replace-
ment therapy with levothyroxine 100 pug every 24 hours. She
presents with non-productive cough, dyspnea, paresthe-
sia, weight loss of approximately 5 kilograms, and muscle
spasms beginning 2 weeks before her admission. A week la-
ter, she develops a fever of 38 °C, somnolence, lethargy, de-
creased urine volume, and gross hematuria. She goes to the
emergency room where she is neurologically assessed with
a Glasgow Coma Scale score of 12 points (02, M6, V4),
high blood pressure 155/95 mmHg, heart rate of 110 bpm,
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bilateral crepitant rales, oxygen saturation of 91 % by pulse
oximetry, respiratory rate of 22 rpm, non-specific abdomen,
and intact extremities, with decreased strength of 3/5 on
the Daniels scale. A urinary catheter is inserted, and a urine
output of 10 ml with dark color is obtained within 2 hours.
The following urgent laboratory tests and imaging studies
are requested:

— complete blood count: Hb 8.1 g/dl,
17,140 cells/mm?, platelets 172,000/pl;

— renal function tests: creatinine 13.98 mg/dl (estimated
glomerular filtration rate by CKD-EPI 2021 at 4 ml/min/
1.73 m?), urea 323 mg/dl, BUN 110 mg/dl, sodium
147 mEq/1, potassium 6.2 mEq/l, chloride 105 mEq/I1, bi-
carbonate 15 mmol/I;

— urinalysis: specific gravity 1.015, pH 9, leukocyte es-
terase 100 Leu/uL, negative nitrites, protein 75 mg/dl, leuko-
cyte sediment 10—12 per field, > 100 red blood cells per field;

— rapid antigen test for SARS-CoV-2: negative;

— chest CT scan shows multiple bilateral bronchiectasis
with apical predominance and areas of ground-glass opaci-
ties compatible with community-acquired pneumonia;

— C-ANCA PR3 negative, P~ ANCA MPO negative;

— ANA 1 : 160 granular pattern, negative anti-dsDNA,
negative anti-Ro and anti-La, negative anti-Sm, negative
anticardiolipin IgG and IgM;

— normal levels of C3 and C4, negative cryoglobulins,
C-reactive protein 2.8 mg/dl;

— normal levels of IgA, IgE, and IgM, decreased IgG.

WBC

US - RENAL

-
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Figure 1. Bilateral renal ultrasound. A — right
kidney, B — left kidney. Both kidneys have a normal
morphology, position, and echogenicity. The cortex-

medulla relationship is preserved. The dimensions
of the left kidney are 10.6 x 9.5 x 4 cm, and the
dimensions of the right kidney are 10.4 x 5.3 x 4 cm.
There is no dilation in the renal pelvis or calyces, and
no renal calculi are observed

Due to anuria and biochemical findings indicating the
need for urgent dialysis, a vascular access is established,
and 3 hemodialysis sessions are performed. A baseline se-
rum creatinine of 0.63 mg/dl prior to the current illness is
documented. Renal ultrasound shows preserved size and
morphology (Fig. 1). After resolving the need for dialysis,
a renal biopsy is performed considering RPGN with diffe-
rential diagnoses of IgA nephropathy versus pulmonary —
renal syndrome. Initial immunosuppressive management
is initiated with boluses of methylprednisolone 500 mg for
3 days.

The final histopathological diagnosis reveals segmental
necrotizing vasculitis with extracapillary proliferative glo-
merulonephritis (Fig. 2). Immunofluorescence testing is
performed with negative results for IgG, IgM, IgA, Clq, C3,
albumin, kappa, and lambda. Only fibrinogen shows a weak
positive result (+1) in the crescents.

Given the histopathological findings consistent with
ANCA-negative pauci-immune vasculitis, further studies
are conducted to intentionally rule out a paraneoplastic ori-
gin due to the history of papillary thyroid cancer, confirming
complete remission of the oncological disease. Additionally,
an infectious origin is ruled out through urine culture, pe-
ripheral and central blood cultures, and chest tomography
showing resolution of pneumonia but suggestive findings of
incipient alveolar hemorrhage.

Due to the severity of the clinical condition, progres-
sive deterioration of renal function with serum creatinine
at onset > 4 mg/dl, and the development of incipient al-
veolar hemorrhage as evidenced in imaging studies, it is
decided to initiate dual therapy with cyclophosphamide
and rituximab reaching an accumulative dosage of 3 and
2 g, respectively. Close monitoring of renal function and
scheduled hemodialysis sessions are implemented. In the
subsequent months after hospital discharge, a serum cre-
atinine curve showed a decreasing trend, allowing for a
gradual reduction in the dose of renal replacement therapy
(Fig. 3). After 4 months of initiation of immunosuppressive
treatment, the serum creatinine level reaches 2.52 mg/dl,
corresponding to an estimated glomerular filtration rate by
CKD-EPI 2021 of 27 ml/min/1.73 m?, classified as stage
KDIGO G4. As a result, it is decided to discontinue renal
replacement therapy and continue with medical surveil-
lance only.

Discussion

RPGN is a glomerular syndrome characterized by rapid
and persistent deterioration of renal function, subnephrotic
range proteinuria, hematuria, and hypertension [11]. This
syndrome is considered a hallmark of pauci-immune vascu-
litis, of which those with positive ANCA have an incidence
of 20 cases per million. However, there is a subgroup where
ANCA negativity is present in 10 % of cases, representing an
incidence of 2 cases per 1 million [4, 5].

ANCA -negative vasculitis is primarily limited to the kid-
neys, with fewer systemic implications such as fever, arthral-
gia, or weight loss [13]. It usually occurs in younger patients,
and histopathologically, glomerular lesions are particularly
more severe compared to those with positive ANCA [2].
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In a large cohort of 213 patients with RPGN studied by
the Chapel Hill group in the United States, the probability
of ANCA negativity was approximately 10—20 and 20—30 %
when the intensity of immunoglobulin staining was 0 and
1+, respectively, on a scale of 0 to 4+. Therefore, around

e .

Figure 2. Renal cortex biopsy with a total of 61 glomeruli.

A — hematoxylin and eosin staining showing arteries and arteri-
oles without significant histological alterations, tubular atrophy/
interstitial fibrosis in 50 %, 40 % interstitial inflammation, focal in-
terstitial hemorrhage, 21 % of glomeruli with focal sclerosis, 79 %
with crescent formation, 26 % with fibrinoid necrosis, and 45 % with
neutrophil infiltration. B — Jones staining revealing evidence of fi-
brous crescents in 14 %, fibrocellular crescents in 45 %, and cel-
lular crescents in 39 %
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Figure 3. Follow-up of serum creatinine and erythrocyte
sedimentation rate as an inflammation marker from diagnosis
until the end of treatment, which concluded with successful
withdrawal of renal replacement therapy

10—30 % of patients with pauci-immune RPGN do not
have ANCA [2, 6].

Renal biopsy is necessary for the differential diagnosis
of pathologies presenting as a rapidly progressive syndrome.
In our case, a young female patient presented with systemic

manifestations and gradual deterioration of renal
function requiring renal replacement therapy. In
addition to negative antineutrophil cytoplasmic
antibodies, other causes of RPGN, such as sys-
temic lupus erythematosus and IgA nephropathy,
were ruled out based on the clinical context, age
group, and gender of the patient. IgA nephropa-
thy can present as a rapidly progressive syndrome
in 5—10 % of cases [5, 6].

The pathological anatomy of ANCA-negative
pauci-immune vasculitis often shows segmental
fibrinoid necrosis with leukocytic and leukocy-
toclastic infiltration on light microscopy [12].
Fibrinoid necrosis leads to sclerosing lesions that
can be associated with thrombosis, and the pre-
sence of crescents is a pathognomonic feature.
Depending on the evolving stage, crescents can
be classified as cellular, fibrocellular, or fibrous
[1]. Immunofluorescence typically shows weak
or absent deposits of immunoglobulins and/or
C3 [7], leading to the term pauci-immune when
staining is < 2+ for any immunoreactant [8].

Although no specific studies have focused
on the treatment of ANCA-negative vasculitis,
current international clinical practice guide-
lines recommend similar treatment to patients
with ANCA-positive vasculitis, with comparable
outcomes in both cases. The treatment depends
on the severity of the clinical presentation and
ranges from mild cases treated with mycophe-
nolate mofetil to a combination of renal replace-
ment therapy and immunosuppressive therapies
in cases of greater severity [9, 14]. Currently, the
first-line treatment remains the therapy with cy-
clophosphamide as well as corticosteroid therapy
for inducing remission, although in select cases,
the use of biological therapy with rituximab can
also be considered [10, 14]. In this case, it was
decided to initiate an immunosuppressive regi-
men with steroid pulses, rituximab, and cyclo-
phosphamide. The patient received 3 pulses of
methylprednisolone, a cumulative dose of 3 g
of cyclophosphamide, and 2 g of rituximab, re-
spectively. The decision for induction therapy
should not be solely based on biopsy findings; re-
nal function recovery can be achieved even with
unfavorable histopathology [9]. In our patient’s
case, she had 50% interstitial fibrosis and 79%
crescent formation in the biopsy sample. Renal
function was closely monitored, and significant
improvement was observed after 4 months of
treatment, allowing the discontinuation of renal
replacement therapy as the estimated glomerular
filtration rate remained at 27 ml/min/1.73 m?.
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Currently, the patient maintains stable renal function, strict
management of factors contributing to renal progression,
and no clinical or biochemical signs of disease relapse.
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LLiBmakonporpecytounm rnomepyroHedpput i AHLLA-HeratMeHum pauci-iMyHHUN BACKYAIT: HE3BUYCMHI NPOSBU.
KAiHiYHMI BUNOAOK

Pe3tome. 1lIsunxonporpecyiounii TIoMepyIoHePUT BifIOBiIaE
KJIIHIYHOMY CLIeHapilo ypaxkeHHs KJIyOOUKiB, 1110 BKITIOYAE IIIBUIKE
noripireHHst (hYHKIIT HUpOK pizHOMaHiTHOI eTiosorii. Cepen KX
BUTIAZIKIB 85 % TOB’s13aHi 3 pauci-iMyHHUM BacKyJTiTOM 3 aHTUHE -
TpodimbHUMY IUTOTUIA3MaTHYHUMU aHTUTIaMu (AHLIA). OmHak
pelTa miarpynu Moxe Matu HeratuBHi 3a AHILIA pesynsratu. K-
HiYHi MPOSIBM YacTO BKJIIOYAIOTh 3HIKEHHS IIBUAKOCTI KIyOOu-
KOBOI (hinbTpaliii, 110 iHOi BUMarae 3aMiCHOI HUPKOBOI Tepartii, a
TaKOX €KCTpapeHaTbHI CUMIITOMU, TaKi sIK qTudy3Ha aJbBeossipHa
KpoBoTeya. /liarHo3 miaTBepIKyIOTh 3a JOITOMOTO0I0 OiOIICii HUPKH,

HEraTUBHOTO cepoJiorigHoro Tecty Ha AHLIA Ta BUKITIOUeHHS iH-
1101 eTioJ1orii. 3rigHO 3 MiXKHAPOIHUMU PEKOMEHAAIIISIMU 3 KITiHiU-
HOI IMPaKTUKU, PEKOMEHI0BaHe JIiIKyBaHHsI 1151 000X 3aXBOPIOBaHb €
OIHAKOBUM i3 IOABaHHSIM 3aMiCHOI HUPKOBOI Teparlii, SIKIIo He00-
ximHo. [IpoTe MPOrHO3, SIK MPaBWIIO, HECTIPUSTIUBUI i3 HE3HAUHUM
BiTHOBJIEHHSM (bYHKIIi HUPOK abo 6e3 Hboro. OmicaHo BUMAIOK
AHIIA-HeraTMBHOIo HIBUAKOIIPOTPeCy0UOro pauci-iMyHHOTo IJ10-
MepYJIOHe(MPUTY B MALIIEHTKY TIEPIITNX ACCATUITITH KUTTS.

KiouoBi cJI0Ba: msuakonporpecyounii rmomepysnoHedpuT;
pauci-imyHHauii Backynit; AHLIA-HeraTuBHi pe3yasratu
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Correlation of urinary neutrophil
gelatinase-associated lipocalin levels
as an early diagnostic marker
for acute kidney injury
in patients with sepsis

Abstract. Background. The exact association between urinary neutrophil gelatinase-associated
lipocalin (uUNGAL) and acute kidney injury (AKID) is unknown in a critical care setting, in which the
population is heterogeneous and the aetiology of AKl is unclear. Aim of this study is to clarify if UNGAL
level is an early diagnostic marker for AKl in patients with sepsis. Materials and methods. The current
study was conducted on 86 sepsis patients. The prevalence of AKI was identified among them. The role
of UNGAL in predicting AKI development, mortality rate and length of the intensive care unit (ICU) stay
were analyzed. Sensitivity and specificity were calculated, and the area under the receiver operating
characteristic curve was considered as the optimal uNGAL cut-off level for detecting all classifications
of AKI. Results. Most patients belonged fo the age group of 51-60 years and their mean age was 54.6
years. Most patients (65.11 %) were males. 26.75 % had both type 2 diabetes mellitus and hypertension.
AKl was detected in 89 % of subjects in the current study, as per KDIGO definition. 15.12 % of patients
hadstage 1 CKD, 15.12 % had stage 2 CKD, and stage 3 CKD was diagnosed in 4.65 % of cases. Mortality
rate was 11 %, and 89 % of patients were discharged. The mean ICU length of stay among patients with
AKl is 8.9 days. There is significant association between the mean ICU length of stay and AKI presence
(p =0.03). 17.4 % (n = 15) of patients required renal replacement therapy. There is a very significant
difference in mean baseline uNGAL in patients with and without AKI: 149.9 and 73.2 ng/ml, respectively
(p = 0.0006). This indicated that baseline uNGAL levels predict AKl. The mean uNGAL in people with
AKl was 356 ng/ml and in those without AKI, it was 95 ng/ml. There is a very significant difference in
mean uNGAL 48 hours after in patients with and without AKI (o < 0.0001). At a cut-off value of 120, there
were 69 true positive cases, 9 frue negative cases, 0 false positive cases, and 8 false negative cases.
Based on these, the sensitivity of uNGAL at baseline in detecting AKl is 82.61 %, specificity is 100 %, and
accuracy is 90.70 %. At a cut-off point of 120, there were 77 frue positive cases, 8 frue negative cases, 1
false positive case, and 0O false negative cases. Based on these, the sensitivity of uNGAL 48 hours affer
was 100 %, specificity 88.89 %, and accuracy was 98.84 %. There is a significant association between
UNGAL levels and the ICU length of stay (p = 0.00). Conclusions. Sensitivity analysis was done in cut-off
value of 120 for urinary NGAL in predicting AKI. From these results we conclude that urinary NGAL at
the time of ICU admission is a reliable marker of renal function in sepsis patients. There is a significant
correlation between AKI presence and urinary NGAL, and the ICU length of stay. We recommend not
to use uUNGAL alone in predicting AKI. It should be combined with glomerular filtration rate to reliably
detect AKI development. Study findings indicate that sepsis patients with elevated uNGAL require
proper management with close monitoring of blood pressure, urine output and appropriate doses of
diuretics to avoid the development of AKI.

Keywords: acute kidney injury; urinary neutrophil gelatinase-associated lipocalin; specificity; renal re-
placement therapy
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Introduction

Severe acute kidney injury (AKI) raises the mortality
and morbidity of hospitalized patients. Recent studies sug-
gest that a small decrease in renal function, as indicated by
serum creatinine, is a predictor of mortality and duration
of hospital stay. Laboratory literature showed that early in-
tervention is required and essential in preventing various
pathophysiologic events that cause AKI. But serum creati-
nine, the vital AKI biomarker that is used in various clinical
settings, is often a late marker of reduced glomerular filtra-
tion rate. This limits the ability to identify AKI at an early
stage and initiate appropriate clinical action. So, currently,
the research was focused on detecting earlier markers of AKI
[1, 2]. Neutrophil gelatinase-associated lipocalin (NGAL) is
a 25 kDa protein that was isolated as a significant biomarker
of AKI through genomic microarray technology [3]. It is ex-
pressed in low quantities usually, but it raises significantly in
the presence of epithelial injury and inflammation [4]. The
study done by Mishra et al. [5] found a great rise in urinary
neutrophil gelatinase-associated lipocalin (uUNGAL) two
days before the rise of serum creatinine in patients with AKI
after cardiopulmonary bypass. These findings were also con-
firmed in a study done on AKI adults after cardiac surgery,
which identified that uNGAL was significantly increased
1—3 hours after surgery. Some other studies found a strong
relationship between uNGAL and AKI in transplantation of
kidney, diarrhoea-associated haemolytic-uremic syndrome,
and lupus nephritis [6, 7].

AKI is a very common entity in admitted patients. In
the United States, around 1 % of hospital-admitted pa-
tients have AKI. AKI affects patient management to a sig-
nificant extent in terms of treatment options. Most of the
medications or procedures that use contrast media may
have to be delayed due to the presence of AKI. As most of
the drugs are excreted through the kidney, doses should be
modified due to decreased renal function. It may be even
necessary to frequently monitor drug levels. Around 95 %
of nephrologist consultations are due to AKI. Hence, AKI
is an important contributor to extended hospital stays and
morbidity [8].

It is unknown exactly the link between uNGAL and AKI
in a critical care setting, in which the population is hetero-
geneous, and the aetiology of AKI is unclear. Also, the pre-
valence of sepsis in the intensive care unit (ICU) may reduce
the usage of uNGAL as a biomarker of renal injury. Hence,
in the current research, we studied uNGAL concentrations
in critically ill patients with sepsis to determine, if there is an
association between uNGAL and AKI.

The current study was carried out at Apollo Health City,
Jubilees Hills, Hyderabad, Telangana. It is a tertiary care
centre attached to a general hospital with 550 beds. All facili-
ties were available in the Department of General Medicine to
assess the parameters mentioned in this study. The investiga-
tor of this study was well qualified to conduct the study. Medi-
cal and surgical ICUs were available at our tertiary care centre
to deal with any emergencies arising during the study tenure.

The purpose of this study is to know if uUNGAL levels as
an early diagnostic marker for acute kidney injury in patients
with sepsis and to predict acute kidney injury in critically ill

patients earlier and to evaluate the outcomes in the form of
length of the hospital stay, requirement of renal transplanta-
tion and mortality rate in patients with AKI.

Materials and methods

The current study was conducted in the Department of
General Medicine, Apollo Health City, Jubilee Hills, Hy-
derabad, India.

Study period: 18 months, January 2021 to July 2022.

Data collection: 17 months, August 2021 to November 2022.

Type of study: prospective, observational study. The
study is prospective as the assessments were done two
times, at baseline and again 48 hours after ICU admission.
The study is observational, as intervention is in the form of
therapy was not given to all study patients, as a part of the
study. The study participant’s clinical environment was not
changed, so the study is an observational study.

Source of data: after getting approval from the Institu-
tional Ethics Committee, patients admitted into ICU of our
tertiary care institution was taken as study sample.

Sampling procedure: convenience sampling. It is a kind
of non-probability sampling procedure, in which the sample
is taken from a group of people who are easy to reach. It is
also known as grab or availability sampling.

Sample size calculation. As per the study of Alobaidi
[9], the prevalence of AKI in sepsis is 4.2 %.

N = Z2PQ/ E?,

where Nis sample size; Pis prevalence; Q=1 — P; Eiserror
(5 %); Zis confidence levels (98 %). N = 88.

The minimum sample size is 88. We included 88 patients
but the data was incomplete for 2 subjects, so we did the data
analysis for 86 patients.

All 86 patients provided informed consent to participate
in the study.

Inclusion criteria: patients aged above 18 years admitted
into AIMSR with sepsis, males and females.

Exclusion criteria: patients who underwent kidney
transplantation; pregnant and lactating women; patients
who had cardiorespiratory arrest 72 hours before biomarker
assessment; patients in stage 4 and stage 5 of chronic kid-
ney disease; patients with confirmed or suspected acute
glomerulonephritis, acute interstitial nephritis, post re-
nal CKD, renal vasculitis; patients who stayed in ICU for
AKI for less than 24 hours. Exclusion criteria were assessed
mainly through oral history, medical records and lab tests to
rule out the above-mentioned conditions.

Methodology

After getting informed consent from all patients,
uNGAL assessment was done for all patients included in
the study, done within 72 hours of ICU admission. Base-
line uNGAL is the estimated value of uNGAL at the time
of admission. Peak value of uNGAL is the maximum value
during hospital stay.

All subjects were daily monitored for serum creatinine,
urine output, length of stay, need for renal replacement the-
rapy was assessed.
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A clean midstream urine sample (10 mL) was collected in
a sterile test tube and centrifuged at 5,000 rpm for 15 minutes.

The supernatant was transferred to an Eppendorf tube
and stored at —80 °C until assayed for urine NGAL. Test was
performed on the same equipment by the same operator in
the Hospital of Apollo Institute of Medical Sciences and
Research.

Urine is analyzed for NGAL at the time of admission (clas-
sified uNGAL-1) and at 48 hours after admission (uUNGAL-2)
using the BioVendor Human Lipocalin-2/NGAL ELISA,
which is a sandwich enzyme immunoassay for the quantitative
measurement of human NGAL as per producer protocol.

Primary outcome was levels of uNGAL and its correla-
tion with AKI, secondary outcome — to know hospital mor-
tality, length of stay.

Parameters assessed:

— age;

— gender;

— incidence of AKI;

— presence of co-morbidities, if yes — what are they;

— CKD if present, stage of CKD;

— uNGAL at baseline;

— uNGAL 48 hours after admission;

— serum creatinine at baseline and daily assessment;

— urine output at baseline and at 48 hours;

— cut-off uNGAL with sensitivity, specificity, positive
(PPV) and negative predictive value (NPV).

AKI is defined and classified as per KDIGO criteria.
Worsening AKI is defined as an increase in the RIFLE ca-
tegory (from Risk to Injury, Risk to Failure, or Injury to
Failure) within 48 hours after enrollment.

Baseline serum creatinine is defined as the lowest cre-
atinine value in the last 6 months before AKI or for those
without this measurement, the lowest value achieved during
hospitalization in the absence of dialysis.

Day 0 is defined as the calendar day of admission and
thus its length varies depending on the time of presentation.

We did complete clinical workup for all the cases which
includes detailed history from relatives, physical examina-
tion, vitals, and systemic examination.

Statistical analysis

The following assumption on the data was made:

1. Dependent variables are normally distributed.

2. Skewed variables were converted into log values to at-
tain normal distribution.

The data collected was processed in MS Excel 2019 and
analysis was carried out using Microsoft Excel and statistical
software called Epi Info free version 7.2.5.0. P-value < 0.05

was considered statistically significant. Frequencies and
percentages were also used. Mean and SD were used. Ca-
tegorical findings were assessed with chi-square test. Quan-
titative measures were assessed using an unpaired t-test.

Sensitivity and specificity were calculated, and the area
under a receiver operating characteristic curve was consi-
dered as the optimal uNGAL cut-off level for detecting all
classifications of AKI.

Ethical statement. Permission from the Institutional
ethical committee attached to AIMSR, Jubilee Hills, Hy-
derabad, Telangana was taken before conducting the study.
Every patient was explained the whole process and advan-
tages of availing their data for the study. Patients were also
told that their information will be kept confidential. After
she/he accepts, an informed consent form was given in the
local language or understandable language and the person
was asked to sign it or put a thumb impression. They were
assured that their doubts, if any to be clarified at any time.

Results

The current study was conducted on 86 patients admit-
ted with sepsis in ICU at our tertiary care centre. AKI pre-
sence was predicted using uNGAL levels.

Demographics. Most patients (27.9 %) were in the age
group of 51 and 60 years, followed by 23.26 % of patients
were in 61 to 70 years, 17.4 % were in 41 to 50 years, 10.47 %
were in 31 to 40 years, 9.3 % were in 71 to 80 years, 5.81 %
were in 21 to 30 years, 2.33 % of patients were in 18 to
20 years age group. The mean age of study population was
54.6 years. Most of the patients (65.11 %) were males in the
current study.

Co-morbidities. Totally 32.55 % of patients had no co-
morbidities in this study. 8.14 % had type 2 diabetes mel-
litus and hypothyroidism. 26.75 % had both type 2 diabetes
mellitus and hypertension. 11.63 % had hypertension alone.
20.93 % had type 2 diabetes mellitus alone.

AKI was observed in 89.53 % (n = 77) of subjects as per
KDIGO definition. 88.37 % of patients were discharged in
stable condition, and the mortality rate was 11.63 %. Among
77 patients with AKI, 10 patients were expired.

The mean ICU length of stay in patients with AKI is 8.9
days. This was more compared to ICU length of stay among
patients with no AKI. There is significant association be-
tween ICU length of stay and AKI presence (Table 1).

Relation between age and AKI presence. There is signifi-
cant association between the mean age of patients with AKI
and without AKI, as per t-test (P = 0.02). The mean age in
patients with AKI is 55.9 years and the mean age in patients
without AKI is 43.8 years (Table 2).

Table 1. Association between hospital stay and AKI presence (t-test, p = 0.03)

AKI Observation Total Mean Variance Std Dev.
No 9.0000 52.0000 5.7778 6.9444 2.6352
Yes 77.0000 691.0000 8.9740 18.2362 4.2704
AKI Minimum 25 % Median 75 % Maximum Mode
No 3.0000 4.0000 5.0000 7.0000 10.0000 4.0000
Yes 1.0000 6.0000 8.0000 12.0000 18.0000 7.0000
22 HUPKW, 1SSN 2307-1257 (print), ISSN 2307-1265 (online) Tom 12, N2 3, 2023
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Renal replacement therapy. Totally 17.4 % (n = 15) of pa-
tients required renal replacement therapy. Whereas among
77 patients with AKI, 15 patients needed renal replace-
ment therapy. According to KDIGO, 15.12 % (n = 13) of
patients had stage 1 CKD, 15.12 % (n = 13) of patients had
stage 2 CKD, 4.65 % (n = 4) had stage 3 CKD, and 65.12 %
(n = 56) of subjects had no CKD.

Association between uNGAL-1 and AKI presence. There
is significant difference in mean uNGAL-1 in patients with
AKI and in patients without AKI, as per t-test (p = 0.0006).
The mean uNGAL in patients with AKI is 149.9 ng/ml. The
mean uNGAL in patients without AKI is 73.2 ng/ml. This
indicated that baseline uUNGAL levels predict AKI (Table 3).

UNGAL at 48 hours and AKI presence. There is a very sig-
nificant difference in mean uNGAL at 48 hours in patients
with AKI and in patients without AKI, as per t-test (p = 0.00).
The mean uNGAL in patients with AKI is 356 ng/ml. The
mean uNGAL in patients without AKI is 95 ng/ml (Table 4).

Serum creatinine at baseline, after 24 and 48 hours. Mean
serum creatinine was normal during the time of admission.

But the mean serum creatinine was elevated by 24 and 48
hours of admission. The mean serum creatinine at 24 hours
is 2.30 £ 0.88 mg/dl. The mean serum creatinine at baseline
is 0.85 = 0.24 mg/dl. The mean serum creatinine at 48 hours
is 2.46 + 1.26 mg/dl.

Role of serum creatinine at baseline in detecting AKI.
There is no significant difference in baseline mean serum
creatinine in patients with and without AKI, as per t-test
(p = 0.21). The mean serum creatinine in patients with AKI
at baseline is 0.87 mg/dl. The mean serum creatinine in pa-
tients without AKI is 0.75 mg/dl. This indicates that base-
line serum creatinine didn’t detect AKI.

Sensitivity, specificity, and accuracy of uNGAL at baseline
in detecting AKI. At a cut-off value of 120, there were 69 true
positive cases, 9 true negative cases, 0 false positive cases,
and 8 false negative cases. Based on these, the sensitivity of
uNGAL at baseline in detecting AKI is 89.61 %, specificity
is 100 %, and accuracy is 90.70 % (Table 6).

Sensitivity, specificity, and accuracy of uNGAL at 48 hours
in detecting AKI. At a cut-off value of 120, there were 77 true

Table 2. Association between age and AKI presence (t-test, p = 0.04)

AKI Observation Total Mean Variance Std Dev.
No 9.0000 395.0000 43.8889 319.1111 17.8637
Yes 77.0000 4309.0000 55.9610 202.4064 14.2270

AKI Minimum 25 % Median 75 % Maximum Mode
No 18.0000 34.0000 47.0000 52.0000 72.0000 18.0000
Yes 24.0000 47.0000 59.0000 65.0000 91.0000 60.0000

Table 3. Mean uNGAL levels at baseline in AKI and non-AKI patients (t-test, p = 0.0006)

AKI Observation Total Mean Variance Std Dev.
No 9.0000 659.0000 73.2222 1236.1944 35.1596
Yes 77.0000 11544.0000 149.9221 3952.2570 62.8670

AKI Minimum 25 % Median 75 % Maximum Mode
No 15.0000 61.0000 80.0000 98.0000 118.0000 15.0000
Yes 28.0000 122.0000 128.0000 172.0000 390.0000 128.0000

Table 4. Mean uNGAL levels at 48 hours in AKI and non-AKI patients (t-test, p < 0.0001)

AKI Observation Total Mean Variance Std Dev.
No 9.0000 863.0000 95.8889 867.8611 29.4595
Yes 77.0000 27470.0000 356.7532 2370.5830 48.6886

AKI Minimum 25 % Median 75 % Maximum Mode
No 26.0000 95.0000 100.0000 116.0000 124.0000 116.0000
Yes 269.0000 313.0000 352.0000 395.0000 461.0000 312.0000

Table 5. Role of serum creatinine at baseline in predicting AKI (t-test, p = 0.1873)

AKI Observation Total Mean Variance Std Dev.
No 9.0000 6.8200 0.7578 0.1065 0.3264
Yes 77.0000 64.4400 0.8708 0.0527 0.2295

AKI Minimum 25 % Median 75 % Maximum Mode
No 0.4600 0.5200 0.6700 0.7500 1.4000 0.4600
Yes 0.3500 0.6800 0.8300 1.0800 1.3200 0.9000
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positive cases, 8 true negative cases, 1 false positive case, and 0
false negative cases. Based on these, the sensitivity was 100 %,
specificity is 88.89 %, and accuracy is 98.84 % (Table 7).

Relation between uNGAL at baseline and mortality rate.
Baseline uNGAL levels predicted mortality rate. Baseline
uNGAL levels were significantly higher in patients who ex-
pired, compared to patients who were discharged in stable
condition, as per t-test (p = 0.03).

Relation between uNGAL at baseline and ICU length of
stay. UNGAL levels at baseline predicted ICU stay, patients
with more uNGAL levels at baseline had prolonged hospital
stay, as per ANOVA (p = 0.00).

Urine output was reduced in 49 (56.98 %) patients during
day 1. Urine output was reduced in 49 patients during day 2.

Mean TLC count. The mean TLC count was
12,013 cells/cc.

Table 6. Sensitivity, specificity, accuracy of uNGAL
at baseline in detecting AKI, %

Statistics Value 95% CI
Sensitivity 89.61 80.55 to 95.41
Specificity 100.00 66.37 to 100.00
Disease prevalence 89.53 81.06 t0 95.10
PPV 100.00
NPV 52.94 36.86 to 68.43
Accuracy 90.70 82.49 t0 95.90

Table 7. Sensitivity, specificity, accuracy of uNGAL
at 48 hours in detecting AKI

Discussion

We included 86 patients in the current study based on
sample size calculation and eligibility criteria. The clinical,
demographic and renal profile was assessed for all patients.
Association between categorical findings were done using a
chi-square test. Percentages and frequencies were also used
for every parameter. Association between numerical findings
were done using t-test. ANOVA test is used wherever neces-
sary. Sensitivity analysis was done for cut-off value of 120 for
uNGAL in predicting AKI.

Acute kidney injury was seen in 89 % of subjects in the
current study, as per KDIGO definition. There is significant
association between the mean age of patients with AKI and
without AKI, as per t-test. The mean age in patients with
AKI is 55.9 years and the mean age in patients without AKI
is 43.2 years in the current study.

In a study done by Rocha et al. [10], among 75 patients,
47 patients had AKI, 28 patients without AKI. The preva-
lence of AKI was 60 %.

The mean age in patients with AKI was 71.3 years. The
mean age in patients without AKI was 71.7 years. There is
no significant association between the mean age of patients
with AKI and without AKI, as per t-test (P = 0.82), in con-
trast to our study. AKI presence was defined as per KDIGO
criteria based on raise in serum creatinine or a decrease of
urine output, similar to the current study.

Co-morbidities. 32.55 % of patients had no co-morbi-
dities in the current study. 8.14 % had type 2 diabetes mel-
litus and hypothyroidism. 26.75 % had both type 2 diabetes
mellitus and hypertension. 11.63 % had hypertension alone.
20.93 % had type 2 diabetes mellitus alone.

15.12 % of patients had stage 1 CKD. 15.12 % of patients

had stage 2 CKD. 4.65 % had stage 3 CKD. 65.12 % of sub-
Statistics Value 95% ClI jects had no CKD in our study.
10000_| 83210 10000 | ., I htuderRocha 0 amons 5w s
Specificity 88.89 51.7510 99.72 pertension followed by type 2 diabetes mellitus. Diabetes
Disease prevalence 89.53 81.06 t0 95.10 was seen in 33.3 % patients. Chronic kidney disease was
PPV 08.72 92.39 10 99.80 ;Zi?e::s@ﬁ % of patients. COPD was seen in 22.7 % of
NPV 100.00 Prevalence of AKI. Acute kidney injury was seen in 89.5 %
Accuracy 98.84 93.69 to 99.97 of subjects in the current study, as per KDIGO definition.
Table 8. Relation between uNGAL at baseline and mortality rates (t-test, p = 0.0366)
AKI Observation Total Mean Variance Std Dev.
No 76.0000 9453.0000 124.3816 4410.5058 66.4116
Yes 10.0000 1734.0000 173.4000 7173.3778 84.6958
AKI Minimum 25 % Median 75 % Maximum Mode
No 12.0000 102.0000 115.0000 119.0000 390.0000 118.0000
Yes 61.0000 112.0000 149.5000 251.0000 320.0000 118.0000
Table 9. TLC levels
Obs. Total Mean Std Dev.
86.0000 1033185.0000 12013.7791 4890
Minimum 25 % Median 75 % Maximum Mode
1110.0000 8500.0000 12000.0000 15600.0000 26410.0000 10000.0000
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In a study by Radhey Shyam et al. [11] among 150 pa-
tients with septicaemia, 25.33 % had AKI. They come under
group 1 and 74.67 % had no AKI. They come under group 2.
Among 25.33 % of patients with AKI, 28.95 % had stage
1 AKI, 34.25 % had stage 2 AKI and 36.8 % had stage 3 AKI.

Mortality and morbidity in patients with sepsis and
AKI. The mortality rate is 11.63 %. 89 % of patients got dis-
charged in stable condition in the current study.

There is no significant association between mortality and
AKI presence in our study, as per the chi-square analysis.

Among 77 patients with AKI, 10 patients expired. The
mean [CU length of stay in patients with AKI is 8.9 days.
This was more compared to ICU length of stay among pa-
tients with no AKI. There is significant association between
ICU length of stay and AKI presence.

In the study of Radhey Shyam et al., 60.0 % of patients
were discharged from the hospital. 40 % were expired. The
mortality rate is more in group 1 compared to group 2 pa-
tients who don’t have AKI. There is a significant difference
in mortality rates in patients with AKI and without AKI, in
contrast to our study.

The mean ICU length of stay was more in group Il
(21.29 £ 1.89 days) compared to group I (13.67 days). There
is no statistically significant difference between two groups
in contrast to the current study.

In the study of Rocha, the in-ICU mortality was 53.3 %.
The reason for this could be due to inclusion of only elderly
patients. The mortality rate is more compared to other stu-
dies [12, 13].

We believe there were differences because these studies
also included elderly patients in general wards of the hospi-
tal and not only in ICUs.

The mortality rate of AKI sepsis patients was 63.8 %
which was significantly higher than patients without AKI.

In a prospective [14] study done on elderly AKI patients,
who were aged more than 60 years, performed in Brazil,
mortality rate of the elderly AKI patients was 54 %.

Kohli et al. [15] reported in 2007, in a prospective study
that there is high mortality rate of 61 % in the elderly patients
with AKI aged above 60 years in a tertiary care center of India.

Due to old age, elderly septic AKI patients are more
prone to develop multi organ dysfunction syndrome,
which will raise the mortality rate. So, it is vital to pay
more attention to treatment of sepsis and co-morbidities
of elderly AKI patients. Also, the diagnosis in elderly pa-
tients can be delayed or difficult, due to loss of muscle
mass, and low baseline creatinine level, hiding an in-
crease of its values, justifying the search for biomarkers
like NGAL.

Urinary NGAL levels. There is significant difference in
mean uNGAL-1 in patients with AKI and in patients with-
out AKI, as per t-test (p = 0.0006). The mean uNGAL in
patients without AKI is 73.2. The mean uNGAL in patients
withs AKI is 149.9. This indicated that baseline uNGAL le-
vels predict AKI.

There is a very significant difference in mean uNGAL at
48 hours in patients with AKI and in patients without AKI,
as per t-test (p = 0.00). The mean uNGAL in patients with
AKI is 356. The mean uNGAL in patients without AKI is

95. This indicated that uNGAL levels at 48 hours also pre-
dict AKI in our study.

In sepsis, kidney is one of the most commonly affected
organs. Around 47.0 % AKI cases are associated with sepsis,
as per Singbartl et al. [16].

It is difficult to use NGAL to detect AKI associated with
sepsis, as NGAL levels raises in sepsis irrespective of AKI
presence.

Rocha et al. showed that there is no significant difference
in the mean urinary NGAL levels at baseline and after 48 hours
between survivors and non-survivor AKI patients with sepsis,
which is in contrast to the current study (p = 0.08 and p = 0.13).

Kim et al. study demonstrated that NGAL to be one use-
ful predictor of AKI in patients with sepsis, but there is no
significant difference in uUNGAL concentration in patients
with and without AKI [17].

Accuracy of NGAL in detecting AKI. At a cut-off value
of 120, there were 69 true positive cases, 9 true negative ca-
ses, 0 false positive cases, and 8 false negative cases. Based on
these, the sensitivity of uNGAL at baseline in detecting AKI
is 89.61 %, specificity is 100 %, accuracy is 90.70 % at day 1.

At a cut-off value of 120, there were 77 true positive
cases, 8 true negative cases, 1 false positive case, and 0 false
negative cases. Based on these, the sensitivity was 100 %,
specificity is 88.89 %, accuracy is 98.84 % at day 2.

Park H.S. et al. [18] reported a higher urinary NGAL
in AKI with sepsis patients compared to sepsis without AKI
and they also found good predictive power of NGAL in
identifying AKI with sepsis. The AUC for predicting AKI
was more for urinary NGAL of 0.820 compared to serum
procalcitonin concentration of 0.76.

In the study of Rocha et al., it was found that mean
uNGAL as an excellent predictor of AKI. The sensitivity
and specificity were more than 89 % at baseline, similar to
the current study. The accuracy of NGAL on days 1 and 2
as predictors of mortality was intermediate, with sensitivity
between 65 and 77 % and specificity less than 60 %, which
was less compared to our study. The study finally found that
uNGAL was an excellent predictor of AKI in septic patients
and anticipate the diagnosis of AKI in 2 days. At a cut-off
value of uUNGAL of 12.21, the sensitivity to predict AKI is
71.5 %, specificity is 54 %. At a cut-off value of uUNGAL of
13.29, the sensitivity to predict AKI is 65 %, specificity is
51 %. Specificity was less compared to sensitivity.

In the study of Munna Lal Patel et al. [19], urinary
NGAL levels were measured at 12, 24 and 48 hours of ICU
admission of sepsis patients. The mean uNGAL levels at 12
hours were 80.00 = 7.00 ng/mL and 128.13 + 22.46 ng/mL
at 24 hours. They were significantly higher compared to
non-AKI sepsis patients, similar to the current study.

At baseline or 12 hours, at uNGAL cut-off value of
34.32 ng/mL, it had a sensitivity and specificity of 86.36 %
and 80.60 % in predicting AKI. At the cut-off value of
199.99 ng/mL, the sensitivity and specificity were 90.0 and
64.66 % in predicting AKI. Specificity was less compared to
sensitivity.

Previous studies reported that the incidence of AKI
among elderly patients ranged from 22 to 40 %, with most of
the patients in stage 1 disease [20, 21].
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Stage of AKI. In our current study, 15 % of patients be-
longed to stage 1 of CKD. Whereas in a study of Rocha et
al., 62.7 % of patients had AKI and most of them had AKI
stage 3, which is in disagreement with the previous studies.

Strengths of this study

This study assessed the renal profile of patients with
sepsis. Urinary NGAL levels at time of admission alerted to
take early steps to prevent significant morbidity and morta-
lity and need for renal replacement therapy.

The study helped to identify various risk factors of AKI.
It helps to improve clinical outcomes and prevent various
complications.

The information of study findings helps clinicians to
manage sepsis patients effectively.

Co-morbidities were identified all subjects due to vari-
ous lab tests done.

Economic benefit to patients

A part of travel expenses was reimbursed to all subjects
for travelling to our institution regularly.

ICU treatment medications were provided free of cost
to all patients.

All the lab investigations were done free of cost to all
subjects.

Recommendations for future studies

1. Studies comparing the efficacy and safety of various
treatment regimens can be done.

2. Multicenter studies including various tertiary care
hospitals and certain specialized clinics could be done as
more patient populations from different backgrounds could
be involved.

3. Meta-analysis of existing research could be done.

4. Studies can be done on the comparison of AKI pattern
in patients from rural and urban areas and among patients
with various socioeconomic status can be done

5. Studies on assessing cardiac profile in AKI patients
with sepsis can be done.

6. Studies on comparing cases and controls like case-
control study on patients with and without AKI can be done.

Limitations of the current study

In this study, the sample size was 86, indicating that the
study sample was small, and the primary limitation was the
interpretation of results. Results for small studies were less
reliable compared to larger studies. Larger studies with more
subjects produce narrow confidence intervals (95 to 99 %)
and more accurate results.

Conclusions

From these results, we conclude that urinary NGAL at
the time of ICU admission is a reliable marker of renal func-
tion in sepsis patients. There is significant correlation be-
tween AKI presence and urinary NGAL, and ICU length of
stay. We recommend not to use uNGAL alone in predicting
AKI. It should be combined with glomerular filtration rate to
reliably detect AKI development. These study findings indi-
cate that sepsis patients with elevated uNGAL require proper

management with close monitoring of blood pressure and
urine output and appropriate doses of diuretics to avoid the
development of AKI. Future studies should be done in vari-
ous clinical settings on larger numbers of patients and healthy
individuals to confirm the effectiveness of urinary NGAL in
determining renal function and disease progression.
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KopeAasiuisa piBHiB AiNOKAAiIHY, ACOLIMOBAHOIO 3 )XEAATUHA3O0KO HENTPODIAIB, Y Ceui IK PAHHIN AiGrHOCTUYHUN
MOpKep rocTporo ypaeHHs HUPOK Y NALIEHTIB i3 cencnucom

Pesiome. Axryanbnicts. HeBimomuii TOUHMIT 3B’30K MiX Ji-
MOKaJIiHOM, acOLiiOBaHUM i3 XeJJaTUHA3010 HelTpoditiB, y ceui
(uNGAL) ta roctpuMm mnomkomkeHHsiM HUpoK (I'TIH) y peaHi-
MaliliHUX YMOBaX, KOJIU MOMYJISLIisl € TeTePOreHHOI0, a €TioJIorist
I'TIH Hesicna. Meta: 3’sacyBaru, uu € piBHi UNGAL panHHiM nia-
rHoctuyHuM MapkepoM I'TIH y mauienTis i3 cerncucom. Marepi-
aau Ta MeToaM. [ToTouHe HOCIiIXKEeHHS TIPOBEIEHO 3a y4acTio 86
XBOpUX Ha Cercuc, cepell sSIKMX Oyl0 BU3HAYEHO TOLIMPEHICTh
I'TIH. IMpoananizoBaHo posib UNGAL y nporHo3yBaHHi pO3BUTKY
I'TIH, piBHS cCMEpPTHOCTI Ta TPUBAJIOCTI NepedyBaHHs Y BiUTiICHHI
iHTeHCUBHOI Teparttii. By po3paxoBaHi 4yTMBIcTh i crienudiv-
HiCTb, a TUIOILIA i/l KPUBOIO POOOUOT XapaKTePUCTUKU MTpUiiMada
BBaxkayacst moporoBuM piBHeM UNGAL, onTuMaaIbHUM IIOI0 BU-
sieyieHHs Beix tuniB [TTH. Pe3yabraTu. BinbiuicTs nauieHTiB Ha-
Jiexanu 10 BikoBoi rpymu 51—60 pokiB, cepelHiil Bik CTAHOBUB
54,6 poxy. binbiicts xBopux (65,11 %) 6yau yosoBikamu, 26,75 %
MaJIM LIyKpoBMit fiabeT 2-ro Tumy Ta rineprensito. [ TIH crocTepi-
raiocst B 89 % cy6’€KTiB MOTOYHOTO TOCTIIKEHHST 3TiTHO 3 BU3HA-
yeHHssM KDIGO. XXH 1-icraaii giarHoctoBano B 15,12 % natiieH-
TiB, 2-1 —y 15,12 %, 3-i cranii — y 4,65 %. PiBeHb cMepTHOCTI CcTa-
HoBuB 11 %, 89 % nauientiB Oynu Bunucani. CepeiHsi TpUBaIICTh
nepedyBaHHs xBopux i3 ['TIH y peanimanii craHoButh 8,9 mHsI.
IcHye 3HaUHMIt 3B’30K MiX CepeHbOIO TPUBAJICTIO MepedyBaH-
HS 'y BinmiieHHi iHTeHcuBHOI Tepartii i HasgBHicTio [TIH (p = 0,03).
3amicHOI HUPKOBOI Tepariii nmotpedysanu 17,4 % (n = 15) nami-
eHTiB. IcHye BiporimHa pi3HHULIS B cepeaIHbOMY 0a30BOMY piBHi
uNGAL B oci6 i3 I'TTH ta 6e3 Hporo: 149,91 73,2 Hr/mJ1 BilloBigHO
(p = 0,0006). Lle Bkasye Ha Te, 1110 6a308i piBHi uUNGAL n03Bossi-
10Thb criporHo3yBatu ['TIH. Cepenne 3HaueHHss uNGAL y xBopux
i3 ['TTH cranoButb 356 Hr/mi, B ocid 6e3 I'TIH — 95 ur/miu. Ye-

pe3 48 TOOUH CITOCTEPIraeThes Ay>Ke 3HAUHA Pi3HULS B CEpPeIHbO-
My piBHi uUNGAL y mamienri i3 I'TIH Ta 6e3 Hboro (p < 0,0001).
Tpu rpannyHomy 3HadeHHi 120 6yno 69 iCTHHHO MO3UTUBHUX, 9
iCTUHHO HeraTUBHMX, (0 XMOHOMO3UTUBHMX i 8 XMOHOHETaTUBHUX
BUNaAKiB. Buxonsuu 3 uporo, uyyrausictb UNGAL Ha moyaTKkoBO-
My piBHi y BusineHHi ['TIH cranoButb 89,61 %, cneuudiunicts —
100 %, a tounictb — 90,70 %. Ilpu rpaHUYHOMY 3HaueHHi 120
Oysio 77 iCTUHHO MO3UTMBHUX BUMAIKIB, 8 iCTHHHO HEraTMBHUX
BUIIAAKIB, | XMOHOMOBUTUBHUI BUITAgoK i 0 XMOHOHEraTMBHMX
BUIAIKIB. 3 orysiny Ha 1e uymiuBictb UNGAL vepes 48 ronuH cra-
noswia 100 %, cneundiunicts — 88,89 %, a Tounictb — 98,84 %.
Icnye BiporinHuii 38’5130k Mixk piBHeM uNGAL i TpuBaicTio me-
peOyBaHHs y BimmiieHHi iHTeHcuBHOI Teparii (p = 0,00). BucHo-
BKHM. AHaJli3 YyTJIMBOCTI ITPOBOIMUBCS MPU MOPOrOBOMY 3HAUEHHI
120 past uNGAL mono nipornodyBanHs ['TIH. Takum ynHOM, MU
po6uMO BUCHOBOK, 1110 UNGAL Ha MOMEHT HaaXOIKEHHS Y BiTi-
JIEHHsI iIHTEHCUBHOI Teparlii € HaoiliHUM MapKepoM (yHKIIii HUPOK
y MaLi€HTIB i3 cercucoM. ICHye cyTTeBa KOpeJIsiilisi MixK HasIBHICTIO
I'TIH, piBHeM uNGAL Ta TpuBajicTio nepeOyBaHHS y BilIiIeHHI
iHTeHCHUBHOI Teparii. MU peKOMEHIYEMO He BMKOPHUCTOBYBATH
tinbk UNGAL st nporrosysansst ['TIH — #ioro ciin noenHyBa-
TH 3i LIBKKICTIO KITyOOUKOBOI (inbTpallii, 100 HamiliHo giarHoc-
tyBatu ['TIH. Pesynbratu nociimkeHHs BKa3yloTh Ha Te, 1110 Ia-
1ieHTH i3 cericucoM i minBuieHnM piBHeM uNGAL moTpedyoTh
HaJIe)XHOTO JIIKYBaHHSI 3 PETEbHUM KOHTPOJIEM apTepialibHOTO
TUCKY Ta BUIIJICHHS Cedi, Y)KMBAaHHS BiAITOBiTHUX 103 AiypPEeTUKIB,
1100 YHUKHYTH po3BUTKY [ TIH.

Ki11040Bi c€JI0Ba: roctpe ypaxkeHHs HUPOK; JIMOKAJiH, acoLi-
oBaHMIA i3 XKeJaTUHA3010 HEUTPODiTiB, y cedi; crenudiyHicTh;
3aMicHa HUPKOBA Tepartist
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ETioAoOriyHi oco6AMBOCTI iHpeKLUin
CeYOBOI CUCTEMM Y BATrITHUX XKIHOK:
CY4YQCHUM CTOH NpoSAaemMu

PestoMe. AKTyaAbHICTb. IHPEKLT Ce4OBOI CUCTEMM Y BATITHX XKIHOK MOCIAQIOTH MO OBIAHE MICLIE B CTRYKTY-
Pi eKCTPAreHITaAbHOI MATOAOrIi, MeTa AOCAIAXKEHHS: BU3HQYNT €TIOAOTYHI OCOBAMBOCTI IHpeKLii ceHoBOT
cucTemMun y BAriTHUX >KiHOK. Marepiaau T1a MeToAmn. AO AOCAIAXKEHHST yBIVLLAO 89 BArTHMX XXIHOK 3 iHeKLismmn
ceyoBoi cuctemu. Marepiarom AAST MIKPOBIOAOTYHOIO AOCAIAKEHHST BYAQ Ceyq, 30A3KH SIKOI 3aBUPAAUCST
B A€Hb rocCriTanizauii BAritTHOI rnepea noYarkoMm ii AikyBAQHHSI. [AEHTUDIKALLST MIKIpOOPIaHI3MIB MPOBOAMAQ-
cs 3a aonomororo Tect-cuctem «MIKPO-AA-TECT®» (ErbaLachema, Yecbka PecrniybaikQ). [purotyBQHHS
CYCeH3ivi MIKPOOPIrQHI3MIB 3 BUSHQYEHOK KOHLEHTPALIED MIKPOBHUX KAITUH 3AIMCHIOBAAOCS 3Q AOMOMO-
[ot0 eAEKTPOHHOIO rpuAQay Densi-La-Meter (PLIVA-Lachema a.s., Yexis) 3a wkaroro McFarland. Onrmny-
HY LLIABHICTb BUMIPIOBAAM 30 AOMOMOIOK MIKPOMNAQHLLETHOrO piaepa Multiskan EX (tmn 355). PesyasraTti.
[MpoBiAHMMM 36YAHMKAOMU IHEKLIV CEHYOBOI CUCTEMM Y BATTHMX XKIHOK XapKiBCbKOi 06AQcCTi € Escherichia
coli, Proteus mirabilis, Proteus vulgaris, Strepfococcus pyogenes, Enterococcus faecalis, Klebsiella
pneumoniae, Pseudomonas aeruginosq, cepea sikux rnpeBaAtoroTs Escherichia coli, Proteus mirabilis,
Streptococcus pyogenes. BuaireHu Criektp eTiOAOTNYHUX YYHHUKIB IHEKUI CeqYoBOi cuctemm He 3ane-
JKUTb Big, BIKY BArITHOI KIHKW. B €TIOAOriYHIV CTRYKTYPI iIHeKUivi Ce4OBOI CUCTEMM BATTHUX XKIHOK 1-Lue i 2-re
paHrosimicusy I-lll ToMmecTpax BariTHOCTI nociaaroTs Escherichia colii Proteus mirabilis; 3-1e paHrose micLe
y | pumecTpi nociaae Enterococcus faecalis, y Il oumectpi — Proteus vulgaris i Streptococcus pyogenes,
y lll Toumectpi — Streptococcus pyogenes. ETIonoridHa CTRYKTYPQ IHPEKLUiYI CEHOBOI CUCTEMI Y BAFITHUX
JKIHOK BM3HQYQETHCSI TOMOrpagieto 3arnaAbLHOro rnpouecy. Tak, y >KIHOK 3 6e3CUMITOMHOO 6aKTePIypIetO
1-Lwe paHroee micue rnociaae Proteus mirabilis, 2-re micue — Escherichia coli, 3-te micue — Proteus vulgaris
1a Enterococcus faecalis; npuv XpoHIYHOMY rieAOHegpUTI 1-Lue paHrose micLe — Proteus mirabilis, 2-re mic-
e — Streptococcus pyogenes, 3-Te micue — Escherichia coli ta Proteus vulgaris; npv roctoomy rieAoHe -
puri 1-we paHrose MicLe — Escherichia coli, 2-re micuye — Streptfococcus pyogenes, 3-Te micue — Proteus
mirabilis, Enterococcus faecalis, Klebsiella pneumoniae, ripu yperpuri 1-ue paHrose Mmicue — Escherichia
coli, 2-re micue — Enterococcus faecalis, Klebsiella pneumoniae, 3-Te micLe — Proteus mirabilis, Proteus
vulgaris; npu umnctnti 1-we paHrose micue — Escherichia coli, 2-re micue — Proteus mirabilis, Proteus
vulgaris, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa. BUCHOBKH. BusHaqe-
Hi QBTOPAMUM eTIONOTHHI OCOBAMBOCTI IHpEKUivi ceHoBOI cucTemum pi3HOI Tonorpadii 3arnaAbHOro nMpoLecy
6aKTEPIAALHOI eTIOAOTI HEOBXIAHO BPAXOBYBATU MU AIKYBAHHI AQHOT KQTeropii BQriTHUX XKIHOK.

KAIOUYOBiI CAOBQL: eTionoris, iHPeKLT ce4YoBOI cucTemi; BAritHA XXIHKQ
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Bctyn

IHdekI1ii ceyoBoi cCTEMHU y BariTHUX XKiHOK IOCiTal0Th
MPOBiJHE MICLIE B CTPYKTYpPi €KCTpareHiTaJIbHOI MaToJIOril
Ta XapaKTepu3yThCS PO3BUTKOM 3aMaJibHOIO MPOLIeCy iH-
dekuiitHOro reHe3y B OyIb-sIKOMY BiIiJli JTaHOI CUCTEMU,
MOYMHAKOYY Bijl ypeTpH 1 3aKiHUyr0uu HUpKamu. [Hdekii
CEYOBOI CHMCTEMM, 3a TaHUMM DPi3HUX YYEHUX, /iarHOCTY-
1oThb y 14—60 % BaritHUX XiHOK [1, 2]. /laHa maToJoris y
BaTiTHUX XiHOK Tpe/iCcTaB/ieHa IIMPOKUM CTIEKTPOM 3aXBO-
pIoBaHb — OE3CHMIITOMHOIO OaKTepiypi€lo, ypeTpUTOM,
LUCTUTOM, ITienoHedpuToMm |[3].

CumnToMu iH(EKIIii ceuoBOi CUCTEMU y BariTHUX XKi-
HOK 4aCTO MEHIN cheuurdiuyHi MOpiBHSIHO 3 HEBAaTiTHUMU
KiHKaMM, Yy SIKUX TUMOBUX KJIiHIYHMX CUMIITOMIB JaHOI
narosorii 1ocTaTHbo Juist ii miarHocTuku [4]. IHbekis
YacTO TMOYMHAETHCS K O€3CMMIITOMHA OakTepiypisi, ska
nporpecye 1m0 iHheKUil HIKHIX msaxiB (uctut) y 30 %
MAaliEHTIB i MOXe MPU3BECTH 10 iH(MEKIIill BepXHiX ILISXiB
(mmienmonedpuTt) y moHan 50 % BUIAAKIB BariTHUX XiHOK [5].

Haii6inpm yactumMu pakTopaMu pU3UKy PO3BUTKY iH-
exIiii ceuoBOi CUCTEMU B XKiHOK ITifl Yac BariTHOCTI € 0a-
TraTOIUTIIHICTb, aKTUBHE CTaTeBE XKUTTS 1 0€3J1iU CTaTeBUX
napTHepiB, LYKPOBUM Aia0OeT, aHeMis, iHGeKIlii cedoBoi
CUCTEeMU B aHaMHe3i, iMyHoaeDIilUTHI CTaHU, aHOMaJTii ce-
4OBOi cucteMu [6].

IHdekI1ii ceyoBOi cUCTEeMHU BariTHOI KiHKW YMHSITh He-
CIPUSTIMBUIA BIUIMB Ha Mepebir BariTHOCTI, MOJIOTIB, CTaH
3]I0pOB’sl MaTepi il HaIAAKIB [7], 1110 aKTyalli3ye MpOBEACH-
H$T KOMIUIEKCHUX JOCJTiKeHb, CITPSIMOBAHUX Ha BUBUCHHSI
€TioNaTOTeHETUYHNX OCOOIMBOCTEM JaHOI ITaTOJIOTil, PO3-
IIUPEHHSI CMeKTpa MiarHOCTUYHUX KPUTEPiiB, yIOCKOHA-
JICHHS JTiKyBaJIbHO-TIPO(IIaKTUYHUX 3aXOMiB.

Ilutanna eriojorii iH(eKIiif ce4oBOi CUCTEMM Yy Ba-
TITHUX XiHOK Yy JIiTepaTypi BUCBITJICHI IIUPOKO, IIPOTE Bi-
JIOMOCTi € JOCUTh CYIEpEeWIMBUMMU i IEIO 3acTapiiuMu.
IHexI1ii ce4yoBoi cuCcTeMU BariTHUX YacTillle CIIPUYMHEH1
rpaMHeraTUBHUMU MiKpoopraHi3aMaMu MOPiBHSIHO 3 rpaM-
no3utuBHUMU [8]. Bimomo, 1110 crieKTp 30yIHUKIB pi3HUX
iH(eKIIill, a TaKOX 1X BJIACTUBOCTI MOXYTb 3MiHIOBATUCS
3 YacoM, iCTOTHO BiJpi3HSITUCSI B Pi3HUX perioHax, ToOTO
MaTH MeBHi TepUTOpiaabHi 0COOIMBOCTI.

Meta #0CTHIKEHHA — BU3HAYUTU €TIOJIOTIYHI 0CO-
01MBOCTI iH(DEKIIiit CeuOBOi CUCTEMHU y BariTHUX XKiHOK.

Marepiaam Ta meToamn

o nocnimkeHHs yBiitiuio 89 BariTHUX XKiHOK 3 iH(beK-
LiSIMU CEYOBOI CUCTEeMU, SIKi Oysin rocmiTanizoBaHi 1o Ko-
MYHaJIbHOTO HEKOMEPIIiHOIO MiANPUEMCTBA XapKiBChKO1
obsacHOi pamu «OO0JaCHUIM KIIHIYHUI TepUHATATbHUM
LIEHTp». XapaKTepUCTUKAa NOCTiIKYBaHNUX BUITAJIKiB HaBe-
neHa B Tao. 1. [Moganbiunii aHaniz BUNaaKiB 3 iHdeKIisiMu

CEUYOBOI CMCTeMH Y BariTHUX >KiHOK 3aJIeXKHO Bill Tomorpa-
(ii 3amagbHOroO mpouecy 6akTepiaibHOI €TioNoTii MoJaHO
Ha puc. 1. [lepeBaxHa OUIbIIICTh BUMTAJKIB, SIK 3a3HAYEHO
Ha puc. 1, npunagaiga Ha 0€3CMMNTOMHY OakTepiypito Ta
XPOHIYHMI ITi€TOHEePUT.

Marepiajiom mIsg MiKpOOiOJIOTIYHOTO ITOCIIIKEHHS
Oysa ceya, 3pa3Ku sIKOi 3a0Mpajiucs B JeHb TOCIiTaziaiii
BaTriTHOI IIepe/ MOYaTKOM ii JIIKyBaHHS i JOCTaBIISIMCS IO
J1aboparopii 3 TOTpUMaHHSIM 3araIbHOIIPUHSITHAX BUMOT i
npasui [9]. Pe3yabrat MikpoOiosOTiYHOTO AOCIIIKEHHS
3pasKiB ceui iIHTepIpeTyBaIM Ha OCHOBI MiApaxXyHKY KOJIO-
Hiit OGakTepiit. IHdeKIii ceyoBOi CUCTEMM MiarHOCTYBaaud
npu BUsIBIeHHi > 5 x 10* KYO/Ma y 3pa3kax cedi, oTpuMa-
HUX TIPU KaTeTepusallii, a6o > 1 x 10° KYO/ma — y 3pa3kax
cepeaHbO1 MOoPIIii pAaHKOBOI Ceyi.

[meHTndikaris MiKpOOpraHi3miB IpOBOAMIIA-
ca 3a momomoroio TecT-cucteM «MIKPO-JIA-TECT®»
(ErbalLachema, Yecbka PecniyGiika), siki mpu3HaueHO ISt
MPOBEICHHSI CTaHAAPTHOI imeHTUdiKallii 3 BUKOPUCTAH-
HSIM MiKPOMETO/IB.

[IpuroryBaHHSs cycIieH3iii MiKpOOpPraHi3MiB 3 BU3HaUe-
HOIO KOHIIEHTPAIIi€}0 MiKPOOHMX KJITUH 3HilICHIOBAIOCS
3a JIOMOMOIo0 ejekTpoHHoro mpuiaany Densi-La-Meter
(PLIVA-Lachema a.s., Yecbka Pecmy0Jjika) 3a IIKajoio

O Unctut B Ypetput O Foctpuii nienoHedput
O XpoHiyHwit nienoHegpuT
l BeacumnTomHa 6akTepiypis

PucyHok 1. AHani3 iHghekyivi ce4oBoi cuctemu
y BariTHUX XIiHOK 3asieXXHo Big Tornorpadpii 3anasbHOro
npouyecy 6aKktepianbHOro reHesy

Tabnuys 1. Xapaktepuctka BOCNiAXYyBaHUX BUNaaKis

| TpMMmecTp BariTHOCTI | Il TpumecTp BariTHOCTi | lll rpumecTp BariTHOCTI
Kinbkictb . o .
BUNagKIB Bik BariTHOi XiHKW, poKiB
<30 > 30 <30 > 30 <30 > 30
A6contotHa (n) 16 14 15 17 13
BigHocHa (%) 18,0 15,7 15,7 16,9 19,1 14,6
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McFarland 3rigHo 3 iHcTpyKuieo no npwiany. OnTuyHy
ILIJIbHICTh BUMIPIOBAIU 32 JOMTOMOTO0 MiKPOTUIAHILIETHO-
ro pizepa Multiskan EX (tum 355), 1o siBisie coboro ¢o-
TOMETp 3i 3MiHHUMU (piTbTpaMu, SIKUIl 30aTEH MPOBOAUTH
CTaHIApTHI (POTOMETPUYHI BUMipIOBaHHS.

CTraTUCTMYHY OOpOOKY OTpMMaHUX LIUMPOBUX TaHUX
MPOBOAMIM 3a Aornomoroto nporpamu Statistica 10.0. Ce-
penHi 3HaYeHHs MTOKa3HUKIB TIOPiBHIOBAIN 3a JOTIOMOTOIO
HemapameTpuuHoro U-kpurepiro Manna — YitHi. Binmin-
HOCTI BBaxXKanu 3Havymumu mpu p < 0,05.

PesyAbTaTH
MikpobiosoriuyHe AOCiIXKEHHS Cedi y BariTHUX KiHOK
3 iH(EKIISIMM CEYOBOI CUCTEMU BUSBUJIO TaKi iH(PeKIiliHi
areHTu: Escherichia coli, Proteus mirabilis, Proteus vulgaris,
Streptococcus pyogenes, Enterococcus faecalis, Klebsiella
pneumoniae, Pseudomonas aeruginosa (puc. 2). Cepen eTi-
0JIOTIYHOI PiI3HOMaHITHOCTI 30YIHUKIB iH(eKIiil cedoBoi
CHCTEMM Yy BariTHMX XKiHOK l-Ille paHTroBe MicIle ITocimae
Escherichia coli (26 Bunankis, 29,2 %), 2-Te paHTroBe Mic-
e — Proteus mirabilis (25 Bunankis, 28,1 %), 3-Te paHrose
Micue — Streptococcus pyogenes

%
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Mmicue nocigae Escherichia coli,
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Escherichia coli
Proteus mirabilis

Proteus vulgaris  |;
Streptococcus
pyogenes
Enterococcus
faecalis

O | TpumecTp BaritHoCTi
B || pumecTp BariTHOCTI
& 11l TpumecTp BariTHOCTI

2-re micue — Proteus mirabilis,
3-te micue — Proteus vulgaris
i Streptococcus pyogenes; y 111
TPUMECTpPi  BariTHOCTI  1-11e
Micue nocinae Proteus mirabilis,
2-re micue — Escherichia coli,
3-Te wMicle Streptococcus
pyogenes. OTxe, B yCiX TpuMe-
CTpax BariTHOCTI B €TiOJIOTiv-
Hilf CTPYKTypi iH(eKIill ceuo-
BOI CUCTeMU XiHOK l-1e i 2-re

Klebsiella
pneumoniae
Pseudomonas
aeruginosa

PucyHok 2. AHani3 eTionorivHux YAHHUKIB iHGheKLivi ce4oBOi cucTeMu B XiHOK
3aexHo Big TpumMecTpy BariTHocTi (no oci X — Ha3Ba iHgheKLiviHoro areHra, rno
oci Y — BigHOCHa KinbKicTb Bunaakis (%))

paHIoBi Micls He BiIpi3HSIM-

cs, MpoTe 3-T€ paHIOBe Miclle

MaJlo MeBHi BIIMiHHOCTI.
IIpoBeneHuii  MOpPiBHSIb-
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Streptococcus
pyogenes
Enterococcus
faecalis

Proteus mirabilis
Proteus vulgaris

Escherichia coli

| O [0 30 pokis  m Micns 30 poxis |

dexiliif ceyoBOi CUCTEMU Y Ba-
TiITHUX KiHOK 3 ypaxyBaHHSIM
tororpacii 3amajabHOro Mpo-
Hecy OakTepiajlbHOI eTioJiorii
(puc. 4).

Y XiHOK 3 6€3CUMIITOMHOIO
OakTepiypi€lo cepen eTioaoriv-
HUX YMHHUKIB 1-IlIe paHTroBe

Klebsiella

pneumoniae .
aeruginosa F

Pseudomonas

PucyHok 3. AHani3 etionoriyHux YMHHUKIB iHGheKLii ce4oBoi cuctemu
y BariTHUX XIHOK 3arexHo Bif ix Biky (no oci X — Ha3Ba iH¢hekuiviHoro areHra,
no oci Y — BigHOCHa KinbKicTb BUNagkis (%))

Mmicue nocimae Proteus mirabilis
(11 Bunankis, 37,9 %), 2-re
micue — Escherichia coli (8 Bu-
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maaxis, 27,6 %), 3-te micue — Proteus vulgaris (3 BUNaaku,
10,3 %) i Enterococcus faecalis (3 Burtanku, 10,3 %).

Y Bumnaakax XpoHiuHoro miesioHeGpuTy 1-1ie paHro-
Be Miclie mocinae Proteus mirabilis (10 Bumaznxis, 38,5 %),
2-Te Mmicue — Streptococcus pyogenes (7 Bunajkis, 26,9 %),
3-te micue — Escherichia coli (4 Butianku, 15,4 %) i Proteus
vulgaris (4 Bunanku, 15,4 %).

V XiHOK 3 TOCTpUM ITi€IOHEe(PPUTOM 1-111e paHTOBE MiC-
ue nocigae Escherichia coli (5 Bunazxis, 35,7 %), 2-re mic-
e — Streptococcus pyogenes (3 Burnagku, 21,4 %), 3-te Mic-
e — Proteus mirabilis (2 sunianku, 14,3 %), Enterococcus
Jaecalis (2 Bunaaxu, 14,3 %), Klebsiella pneumoniae (2 Bu-
nanku, 14,3 %).

V BariTHUX XiHOK 3 YpeTpUTOM l-Ille paHroBe Mic-
e nocinae Escherichia coli (4 Bunanaku, 40 %), 2-re Mic-
ue — Enterococcus faecalis (2 Bunanku, 20 %), Klebsiella
pneumoniae (2 Bumanku, 20 %), 3-te micue — Proteus
mirabilis (1 Bunianok, 10 %), Proteus vulgaris (1 BUTIamoK,
10 %).

YV XiHOK 3 muUCTUTOM l-Ille paHTOBe MicIle ITOcimae
Escherichia coli (5 BunankiB, 50 %), 2-Te paHroBe Miclie —
Proteus mirabilis (1 Bunanok, 10 %), Proteus vulgaris (1
Bunanok, 10 %), Enterococcus faecalis (1 Bunanok, 10 %),
Kilebsiella pneumoniae (1 Bunamok, 10 %), Pseudomonas
aeruginosa (1 Bunanok, 10 %).

O6roBopeHHs

[lim yac MikpoOiOJOriYHOrO MOCTIMXKEHHS cedi Ba-
TITHUX XiHOK 3 iH(EKIIiSIMM CeYOBOI CUCTEeMU aBTOpaMM
Oy M BM3HAYeHi TaKi TPOBiAHI 30yAHWKU JaHOI MAaTo-
norii: Escherichia coli, Proteus mirabilis, Proteus vulgaris,
Streptococcus pyogenes, Enterococcus faecalis, Klebsiella
pneumoniae Ta Pseudomonas aeruginosa, 110 y3roxKy€e€TbCs
3 gaHumu Jiteparypu [10]. IlpoBeneHe aBropaMu paHXKu-
PYBaHHS €TiOJIOTIYHUX 30yTHU-

PYJIEHTHICTIO OakTepil i iX COpUMHATIMBICTIO OpraHi3MOM
monunu [13]. Iin yac ¢izionoriyHoro nepeodiry BarirTHoc-
Ti, SIK BiIOMO, y >XKiHOYOMY OpTraHi3Mi BUHMKAalOTh MEBHi
(iszuuHi, ropMoHanbHI 1 (QyHKIIIOHANIBHI 3MiHU, SIKi Ha
TJIi 3HUXKEHOTO IMYHITeTy CIpUsIIOTh BAHMKHEHHIO, 3aro-
CTPEHHIO a0 IIporpecyBaHHIO iH(EKIIill CeY0BOi CUCTEMU
[10, 14].

Pusuk po3BuTKy iH(peKIIiil ce40BOI CUCTEMU Y BariT-
HO1 XXKiHKY MiIBUIIEHU I TOUMHAIOUM 3 6-TO THKHS recTa-
11ii, BiH HOCsITra€ MiKOBOTO PiBHS 3 22-T0 10 24-1i TUXXKIEeHb
[8]. ¥V BariTHux XiHOK iMOBIpHICTb PO3BUTKY iH(MeKIIiil
CEYOBOI CUCTeMU 30ibIIYETHCS Y BUMAAKaX HasBHOCTI B
HUX iH(eKiiiHO-3amalbHUX MPOLECiB Y CTaTeBili cucTe-
Mi [14].

[H]ex11ii ceuoBoi cMcTeMM, 3TiTHO 3 JAHUMU JIiTepaTy-
pH, YacTilie AiarHOCTYIOTh Y BariTHUX XiHOK Bikom 10 30
pokiB [13]. ¥ mpoBeneHOMY aBTOpaMy IOCIiIKEHHI BHUIi-
JIGHUH CMEKTP €TiONOTIYHUX YMHHMKIB iH(EKIii ceuoBOi
CHCTEMM Y BariTHUX XiHOK BikoMm mo 30 pokiB i micisg 30
POKiB He MaB 3HAYMMMX BiIMiHHOCTEI.

ABTOpamu OyJI0 IIPOBEICHO aHaJi3 €TiOIOTIYHOI CTPYK-
Typu iH(EKIIii Ce4oBOI CUCTEMM 3 ypaXyBaHHSIM TpUMe-
cTpy BaritHocTi. Ilinm yac ocTaHHBOro OyJ0O BHU3HAYEHO,
mo B I, II i Il TpumecTpax BariTHOCTI 1-111e i 2-re paHToBi
Miclisl B OinblIOCTi BUMAAKiB nocinanu Escherichia coli i
Proteus mirabilis BinnoBinHo. 3-Te paHrose Mmicie y I Tpu-
MecTpi rnocinae FEnterococcus faecalis, y 11 tpumectpi —
Proteus vulgaris i Streptococcus pyogenes, y 111 TpumecTpi —
Streptococcus pyogenes.

Etionoriuna ctpykrypa iHbekl1iii ce4oBOi cUCTEMU Y
BaTiTHUX KIiHOK 3 ypaxXyBaHHSM Tomorpadii 3amajabHOro
mpolecy OakTepiaTbHOTO TeHe3y Maja IIeBHi 0COOJIMBOC-
Ti. ABTOpaMu OyJIO 3a3HA4YeHO, IO B XKiHOK 3 0€3CHUMII-
TOMHOIO OakTepiypi€io 1-1lIe paHroBe Miclle Mocimanau

KiB iH(eKIlili ce4oBOi CUCTEMU

i i BescumnTomHa
paHTOBI MicClls, $IKi IIOCUIH,
BinnoBinHo, Escherichia coli, XDOHIYHMIA
Proteus mirabilis, Streptococcus I'IieﬂgHerleT R BB At '3 %
pyogenes. IIpeBanoBaHHSs
Escherichia coli cepen etiojo- FocTpuit
MUHMX  OMHHUKIB  DO3BUTKY ienoHecpuT 35,7 % 14,3 % 21,4 % 14,3% | 14,3 %
iH(peKIIit ceuyoBOi cUCTEMU Y
BariTHUX KiHOK MOesIKi BYeHi
MOSICHIOIOTh THUM, IO KUCJIOT- Ypetput 40 % 10 % 20 % 20 %
HICThb Ceui Mpu BariTHOCTi O-
csIra€ BiCOTKA, SIKUI CIpUsIE
POCTY KMIIKOBOI Mayimyku [11]. Lnctut 50 % 10% [ 10% | 10 % -

[TaToreHu, BiAMOBiTaJIbHI
3a PO3BUTOK iH(eEKIiil ceuo-

BOI CUCTEMM IIifl Yac BariTHOC- O Escherichia coli
Ti, 3TiIHO 3 MaHUMU OaraThbOX
YYeHMX, IIOHiOHI OO THX, IO

3yCTPIYaIOThCS B 3araJibHii 110~

W Streptococcus pyogenes B Enterococcus faecalis

@ Pseudomonas aeruginosa

B Proteus mirabilis O Proteus vulgaris

O Klebsiella pneumoniae

myssii [12].
PosBurox iHdekuiit cevo-
BOi CHCTEMU BU3HAYA€ETHCS Bi-

PucyHok 4. AHani3 etionoriyHUx YUHHUKIB 6€3cCUMMNTOMHOI 6aKTepiypii, rocTporo
i XpOHi4YHOro niennoHeghpUTy, ypeTPUTY, LUCTUTY Y BariTHUX XKiHOK
(no oci X — BigHOCHa KinbkKicTb Bunagkie (%), no oci Y — Ha3Ba naronorii)
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Proteus mirabilis, 2-re micue — Escherichia coli, 3-1e Mic-
ue — Proteus vulgaris i Enterococcus faecalis. TIpu XpoHiu-
HoOMYy TiesioHedpuTi 1-11e paHroBe Miclie nocinae Proteus
mirabilis, 2-re micue — Streptococcus pyogenes, 3-Te Mic-
e — Escherichia colii Proteus vulgaris. Tlpu rocTpoMy T1i-
enoHedpuTi 1-11e paHrose Mmiclie Tocigae Escherichia coli,
2-re micue — Streptococcus pyogenes, 3-Te micue — Proteus
mirabilis, Enterococcus faecalis, Klebsiella pneumoniae. I1pu
ypeTpuTi 1-111e panrose Miclie mocimae Escherichia coli, 2-te
micue — Enterococcus faecalis, Klebsiella pneumoniae, 3-1€
micue — Proteus mirabilis, Proteus vulgaris. T1Tpyu uMcTuTi
1-1me paHroBe micue nocigae Escherichia coli, 2-re miclie
— Proteus mirabilis, Proteus vulgaris, Enterococcus faecalis,
Kilebsiella pneumoniae, Pseudomonas aeruginosa. BusHaueHi
aBTOPaMMU €TiOJIOTiYHi 0COOIMBOCTI iH(EKIIil Ceu0BOi CHC-
TeMU pi3HOI Tororpadii 3anajabHOro Mpoliecy 0akTepiaib-
HOI eTioJorii He0OXiTHO BpaXOBYBaTH TpH JIIKyBaHHi JaHOT
KaTteropii BariTHUX >KiHOK.

BuCHOBKM

1. IlpoBimHmMuM 30ymHHMKaMHU iHGEKI cedo-
BOi CHUCTEMHU Y BariTHMX XiHOK XapKiBChbKOi oOJac-
Ti € Escherichia coli, Proteus mirabilis, Proteus vulgaris,
Streptococcus pyogenes, Enterococcus faecalis, Klebsiella
pneumoniae, Pseudomonas aeruginosa, cepen SIKUX Tpe-
BamowTh Escherichia coli, Proteus mirabilis, Streptococcus
pyogenes. BUnijieHUit CrieKTp €TioJOriYHUX YUHHUKIB iH-
dexiliii ceyoBOT CUCTEMU HE 3aJIeXXKUTh Bijl BiKy BariTHOI
KIHKM.

2. B eriosioriuHiil cTpyKTypi iH(peKIiii ceyoBoi cuc-
TeMHU BariTHUX XiHOK 1-11e i 2-re panrosi micusa B [—I111
TpUMeCTpax BaTiTHOCTI mocimaioTh Escherichia colii Proteus
mirabilis; 3-1€e panroBe Micue y I TpumecTpi mocimae
Enterococcus faecalis, y 11 Tpumectpi — Proteus vulgaris i
Streptococcus pyogenes, y 111 tpumectpi — Streptococcus
pyogenes.

3. Erionoriuna cTpykTypa iHGeKliii ceuoBoi cucTteMu
y BariTHUX XiHOK BM3HA4a€Thbcsl Tororpadieio 3anaib-
HOTO Tpouecy OakTepiaJiIbHOTO TreHe3y. Y XiHOK i3 0e3-
CHUMIITOMHOIO OakTepiypi€to 1-11e paHroBe Micle Moci-
nae Proteus mirabilis, 2-te micuie — Escherichia coli, 3-Te
micue — Proteus vulgaris i Enterococcus faecalis; pu Xpo-
HiuHOMY miesioHedpuTi 1-11e paHroBe Mmicuie — Proteus
mirabilis, 2-te micue — Streptococcus pyogenes, 3-Te Mic-
e — Escherichia coli i Proteus vulgaris; Tpu rocTpoMy Tli-
enoHedpuri 1-me panrose micue — Escherichia coli, 2-re
micue — Streptococcus pyogenes, 3-1€ Mmicue — Proteus
mirabilis, Enterococcus faecalis, Klebsiella pneumoniae; tipu
ypeTpuTi 1-111e paHroBe miclie — Escherichia coli, 2-re mic-
e — Enterococcus faecalis, Klebsiella pneumoniae, 3-Te Mic-
e — Proteus mirabilis, Proteus vulgaris; ipy LIUCTUTI 1-111e
paHrose micue — Escherichia coli, 2-re micue — Proteus
mirabilis, Proteus vulgaris, Enterococcus faecalis, Klebsiella
pneumoniae, Pseudomonas aeruginosa.
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Etiological features of urinary tract infections in pregnant women:
current state of the problem

Abstract. Background. Urinary tract infections in pregnant
women occupy a leading place in the structure of extragenital
pathology. The purpose of the study is to determine the etiologi-
cal features of urinary tract infections in pregnant women. Ma-
terials and methods. The study included 89 pregnant women
with urinary tract infections. The material for microbiological
research was urine, the samples of which were collected on the
day of hospitalization of a pregnant woman before treatment.
Identification of microorganisms was carried out with the use of
MIKROLATEST® test systems (Erba Lachema, Czech Republic).
Preparation of bacterial suspensions with a certain concentration
of microbial cells was carried out using Densi-La-Meter electron-
ic device (PLIVA-Lachema a.s., Czech Republic) according to
the McFarland scale. Optical density was measured using a Mul-
tiskan EX microplate reader (type 355). Results. Escherichia coli,
Proteus mirabilis, Proteus vulgaris, Streptococcus pyogenes, Entero-
coccus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa
are the leading pathogens of urinary tract infections in pregnant
women of the Kharkiv region; Escherichia coli, Proteus mirabilis,
Streptococcus pyogenes are predominant ones. The selected spec-
trum of etiological factors of urinary tract infections does not de-
pend on the age of a pregnant woman. In the etiological structure
of the urinary tract infections in pregnant women, Escherichia coli

and Proteus mirabilis take the first and the second place during
the first three trimesters of pregnancy. The third place in the first
trimester belongs to Enterococcus faecalis, in the second trimes-
ter — to Proteus vulgaris and Streptococcus pyogenes, in the third
trimester — to Streptococcus pyogenes. The etiological structure
of urinary tract infections in pregnant women is determined by
the topography of the inflammatory process. Thus, in women with
asymptomatic bacteriuria, Proteus mirabilis takes the first place,
Escherichia coli — the second place, Proteus vulgaris and Entero-
coccus faecalis — the third place; in acute pyelonephritis, the first
place belongs to Escherichia coli, the second place to Streptococ-
cus pyogenes, the third place to Proteus mirabilis, Enterococcus
faecalis, Klebsiella pneumoniae; in urethritis, Escherichia colitakes
the first place, Enterococcus faecalis, Klebsiella pneumoniae — the
second place, Proteus mirabilis, Proteus vulgaris — the third place;
in cystitis, the first place belongs to Escherichia coli, the second
place to Proteus mirabilis, Proteus vulgaris, Enterococcus faecalis,
Klebsiella pneumoniae, Pseudomonas aeruginosa. Conclusions.
The etiological features of urinary tract infections with different
topography of the inflammatory process of bacterial etiology de-
termined by the authors must be taken into account in the treat-
ment of this category of pregnant women.

Keywords: etiology; urinary tract infections; pregnant woman
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Renal dysfunction in general overheating
(literature review)

Abstract. Over the past 30 years, climate change has taken one of the leading places among the ten
main causes of death due to natural disasters. Rising temperatures have been shown to increase emer-
gency department admissions for a wide range of kidney diseases, including acute kidney injury (AKD,
chronic kidney disease, kidney stones, and urinary tract infections. The occupational effect of heat stress
is also associated with AKI, which can quickly progress to acute kidney failure with high mortality. The basis
of the pathogenetic mechanisms of heat-induced AKl is a decrease in the circulating blood volume and
electrolyte disturbances due fo increased perspiration. Water evaporation from the surface of the skin con-
fributes to dehydration with an increase in serum osmolarity. In response fo this, vasopressin is activated,
the specific gravity of urine increases, and the amount of urine decreases. The glomerular filtration rate
progressively decreases. Hypokalemia develops, which changes to hyperkalemia within 12 hours. Tubular
endothelium is damaged, which leads to microthrombosis of afferent and efferent renal arteries, the de-
velopment of an inflammatory response, and exhaustion of the renal interstitium. Possible rhabdomyolysis
and myoglobinemia with subsequent tubular obstruction worsen existing kidney damage. According fo
the leading mechanism of damage, there are two types of acufe heat damage fo the kidneys: classical
rhabdomyolysis and acute interstitial nephritis. Although modern medical advances have contributed to
the development of effective treatment and management strategies (rapid cooling, extracorporeal de-
toxification methods, etc.), mortality in kidney damage due to general overheating has decreased slightly
over the past decades. For health care and industry researchers, it is necessary to identify the harmful oc-
cupational conditions that lead to heat stress nephropathy and fo develop cerfain occupational safety
strategies.

Keywords: ciimate change, general overheating of the body; heat damage to the kidneys,; nephropa-
thy, nephrolithiasis

Global warming is an extremely important problem to-
day. In European countries, including Ukraine, this process
progresses almost twice as fast as in other countries, that is,
today we are on the edge of a climate crisis. According to
the results of numerous modern studies, it has been proven
that the average temperature increase throughout the world
during the last 50 years is approximately 0.8 °C, while it is
expected that it will increase by another 3—4 °C by the end of
this century [1—3]. There is an assumption that over the next
decades in Ukraine, the temperature term “winter” will lose
its previous meaning. Over the past 30 years, climate change
has taken one of the leading places among the ten main glo-
bal causes of death due to natural disasters [4, 5]. In the sum-

mer of 2022, the UNIAN news agency reported on abnormal
heat in European countries, a state of emergency was intro-
duced in some places, and more than a thousand deaths were
registered [6]. Thermal damage is becoming an increasingly
common phenomenon in the world and represents a certain
problem of military medicine [7, 8], limiting the safety of
people who live and work in hot climates [5], workers of hot
workshops, stokers, glassblowers, cooks, etc. [9].

Classic heat stress occurs without physical exertion when
heat production and gain exceed output, and exertional
heatstroke in healthy young and physically active people is
usually caused by significant mechanical work [10, 11]. Mil-
itary, athletes and agricultural workers mostly experience
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heat stress due to physical exertion. However, temperature
damage can occur even in a state of rest due to the indirect
infrared radiation from the massive metal surfaces of the
vehicle [12]. The threat of excessive professional overhea-
ting also exists in developing countries and in formal labor
sectors. Occupational hazards reach a high level in tropical
countries with low- or middle-income levels, where infor-
mal sectors of the population are common, often working
with high physical load in hot, densely populated regions
with a disregard for safety rules [5, 9, 13]. Elderly people,
people who use alcohol, non-steroidal anti-inflammatory
drugs, psychodysleptics, etc. are most vulnerable to heat in-
jury and its most frequent complication, acute kidney injury
(AKI). In neuroleptic malignant syndrome, AKI occurred
in 30 % of patients, of which 8 % required renal replacement
therapy. Women are more prone to functional oligoanuria
than men due to dehydration [9, 14].

In heat injury, AKI can rapidly progress to acute renal
failure with high mortality. Although modern medical ad-
vances have contributed to the development of effective
treatment and management strategies (rapid cooling, extra-
corporeal detoxification methods, etc.), mortality in AKI
due to general overheating has decreased slightly over the
past decades [15—17].

The kidneys play a unique role in protecting the body
from dehydration in the heat, but as a result they themselves
most often suffer in case of heat injury. The kidneys perform
the most important function of stabilizing blood volume to
maintain blood pressure, as well as extracellular and intra-
cellular osmolality (“internal environment”), which ensures
normal metabolism. One of the most important functions
is the concentration of urine, when the kidneys minimize
fluid loss, ensuring the excretion of nitrogenous waste. Un-
fortunately, the high metabolic rate, as well as the concen-
trated excretion of waste, make the kidneys very susceptible
to damage due to climate change. Rising temperatures have
been shown to increase emergency department admissions
for a wide range of kidney diseases, including AKI, chronic
kidney disease (CKD), kidney stones, and urinary tract in-
fections [18]. The occupational effect of heat stress is also
associated with a higher incidence of kidney failure and a
decrease in the workplace productivity of people with im-
paired kidney function [19]. Thus, the potential influence of
global warming and extreme temperatures on the frequency
of AKI is a certain problem of our time [2, 3]. Renal dys-
function of various severity is a documented symptom that
occurs in approximately 25—35 % of cases of general over-
heating [10, 11, 20—23]. During the abnormal heat in the
city of Chicago in 1995, 53 % of patients with heatstroke
were diagnosed with acute renal failure [2, 14, 24].

An analysis of the results of a multicenter study indicates
a 30% increase in the incidence of AKI at high temperatures
[25]. The existing situation became the basis for the forma-
tion of a hypothesis according to which kidney damage can
proceed as a “heat stress” nephropathy [5, 13].

Thermal injury-induced AKI can be related to many
factors, such as direct heat stress, prerenal injury (caused by
hypovolemia), renal failure, rhabdomyolysis, and inflam-
matory responses. Disseminated intravascular coagulation

(DIC) due to the heat stress can lead to multiple organ dys-
function, including AKI and electrolyte imbalance [26].
The combination of AKI with DIC is accompanied by an
increase in mortality by 50—70 % and requires dialysis treat-
ment and a long stay in a hospital [10, 11, 17, 26, 27].

The main pathogenetic mechanisms of AKI include a
decrease in blood volume, microthrombosis of afferent and
efferent renal arteries, obturation of renal tubules, direct
nephrotoxic effect, and renal interstitial exhaustion [28].
Evaporation of water from the surface of the skin contri-
butes to dehydration with an increase in serum osmolarity.
Due to the activation of vasopressin, the specific gravity of
urine increases (> 1.020 g/1). At the beginning of the pro-
cess, the glomerular filtration rate remains at an acceptable
level, but with the progression of dehydration, it decreases.
Until recently, it was believed that such kidney dysfunction
is completely reversible, but if ischemia has not already led
to acute renal failure. Hyperthermia causes a temporary
change in kidney function and, accordingly, in the scinti-
graphic picture during radionuclide renography. Radionu-
clide renography is recommended at normothermia, as the
analysis at a higher body temperature can lead to false results
[29]. Electrolyte abnormalities and renal dysfunction often
develop in severe cases of hyperthermia. Upon admission
to the hospital, hypokalemia (which after 12 hours was re-
placed by normo- or hyperkalemia in 56.4 % of patients),
hypophosphatemia, hyponatremia, hypocalcemia, and hy-
pomagnesemia were observed in most victims [26]. In the
future, the development of the following electrolyte and
biochemical disorders is possible: hypernatremia, hyper-/
hypocalcemia, hyperphosphatemia, coagulopathy, oliguria,
myoglobinuria with the development of acute renal failure.
Heatstroke usually leads to stupor and multiple organ fai-
lure, and the degree of kidney damage directly depends on
the central body temperature [5]. A drop in blood pressure
and hypokalemia lead to a sharp decrease in glomerular fil-
tration rate and damage to the endothelium of the renal tu-
bules. Tubular dysfunction can also be associated with myo-
globinuria (tubular obstruction) and DIC [23, 27].

High metabolic work, as well as concentrated removal
of waste products make the kidneys very sensitive to damage
due to climatic anomalies [2, 3]. Glomerular filtration rate
decreases by 15—25 % after a temperature increase of 2 °C
and changes even more as the central temperature increases.
Concentrations of serum creatinine and urea increase, and
the albumin/creatinine ratio decreases [29]. Stimulation of
the renin-angiotensin system during hyperthermia inhibits
renal blood flow [30].

Heat stress causes destabilization of the intestinal barrier
that leads to the release of endotoxins from the intestinal lu-
men into the interstitium and blood flow, which triggers a
cytokine cascade and ultimately leads to a systemic inflam-
matory response syndrome [16, 31]. In addition, the results
of several studies also proved that the course of AKI is asso-
ciated with an increase in myeloperoxidase level, the effect
of tumor necrosis factor o against the background of early
expression of interleukin-6 [16, 26, 32].

AKI is closely related to the morpho-functional state
of macrophages [33, 34] and remodeling of the renal inter-
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stitium [35]. Multivariate analysis indicated that increased
levels of laboratory markers of inflammation such as lym-
phocytes and neutrophils and coagulation dysfunction
(D-dimers) correlated with the degree of overheating. An
increase in hematocrit by 15—20 % was mostly observed in
women (69.4 %) [9, 36]. With overheating, induced micro-
thrombosis, aggregation and the process of consumption/
use of platelets lead to thrombocytopenia. The exact mecha-
nism of thrombocytopenia development in hyperthermia
with AKI has not been fully elucidated [16]. The results of
separate studies prove that the platelet count < 90 - 10°/1 is
recognized as an independent predictor of AKI in patients
with heatstroke. The immune response in victims was most-
ly strong, and excessive activation of inflammatory cells and
damage to the endothelium led to the development of AKI
[37, 38]. Serum creatinine levels were significantly higher 24
hours after admission to the intensive care unit, and 18 % of
patients required renal replacement therapy. Renal failure
was more severe in those who died than in those who sur-
vived [14].

Rhabdomyolysis is a syndrome characterized by leakage
of muscle cell contents into the bloodstream. Repeated heat
stress and analgesia combined with muscle overexertion can
lead to mild or overt rhabdomyolysis, hyperosmolarity, hy-
perthermia, and extracellular fluid depletion. Rhabdomyo-
lysis due to general overheating and physical overload is ac-
companied by a sharp increase in blood and urine of uric
acid with crystalluria, extracellular fluid volume deficit and,
as a result, renal hypoperfusion, hypokalemia and hyperos-
molarity-mediated mechanisms that trigger the activation of
the intrarenal polyol-fructokinase pathway and affect vaso-
pressin [2, 9, 23].

As a complication of rhabdomyolysis, AKI occurs quite
often and accounts for about 8—15 % of all cases of kidney
damage in the United States, and the frequency of AKI in
rhabdomyolysis can reach 55 %. The highest frequency of
rhabdomyolysis is determined in patients with classic heat-
stroke. Classic manifestations of rhabdomyolysis include
myalgias, limb weakness, and pigmenturia due to myoglo-
binuria without hematuria. Mortality in these cases can
reach 70 %, especially in cases of delayed treatment and
the presence of multiple organ failure [39—41]. Massive
rhabdomyolysis can follow physical exertion, especially in
combination with other risk factors, such as extremely hot
and humid conditions, poor physical condition, and hypoka-
lemia. In addition to severe dehydration and fluid sequestra-
tion in damaged muscles, AKI in case of rhabdomyolysis is
the result of direct tubular toxicity caused by circulating va-
soconstrictor ischemia, activation of the renin-angiotensin
and sympathetic nervous systems, and hyperproduction of
antidiuretic hormone. By itself, myoglobin practically does
not have a noticeable nephrotoxic effect on the tubules, but
until the moment when the urine acquires an acidic reac-
tion. In the pathogenesis of AKI during rhabdomyolysis
against the background of an acidic reaction of urine, myo-
globin is deposited in the lumen of the tubules in the form of
granules and lumps, causing obstruction of the convoluted
tubules that leads to a direct nephrotoxic effect, resulting
in vasoconstriction and impaired renal microcirculation.

Pigment myoglobinuric nephrosis develops, hemodynamic
disorders by the “shock kidney” type and filtration of myo-
globin through the walls of the nephron are observed [42,
43]. When the serum myoglobin level reaches 100 mg/dL,
the color of the urine becomes reddish brown. When ma-
king a differential diagnosis of myoglobinuria, other causes
of pigmenturia (prolonged compression syndrome, poiso-
ning, etc.) should also be taken into account [10, 44]. In this
case, it is advisable to consider urine alkalinization as a the-
rapeutic and preventive measure, especially in patients with
metabolic acidosis [40, 45].

The muscle cell is affected by direct damage to the mem-
brane or as a result of depletion of energy substrates, then
calcium enters the intracellular space, activating proteases
and stimulating apoptosis. Hyperproduction of reactive
oxygen species causes mitochondrial dysfunction. Edema,
ischemia, and cell necrosis aggravate metabolic acidosis,
with electrolyte disturbances perpetuating an intracellular
vicious cycle that in the end leads to cytolysis [26, 41, 46].

The main regulators of internal body temperature are
mitochondrial function and metabolism, and almost 50 %
of energy expenditure is directed to maintain internal body
temperature. When mitochondria make adenosine triphos-
phate, they also make heat; these processes occur in opposi-
tion as follows: the more efficient the oxidative phospho-
rylation, the more adenosine triphosphate is formed and the
less heat is produced. However, if the proton gradient cre-
ated by the mitochondrial electron transport chain is leaky,
the distributive gradient leads to a decrease in adenosine
triphosphate production and an increase in heat production
(“uncoupling” phenomenon) [29].

There are 2 types of acute heat damage to the kidneys.
One form is classical rhabdomyolysis (usually with a creatine
phosphokinase (CPK) level > 1,000 pg/L), often associated
with hyperuricemia and signs of dehydration. This form
may be most common in heatstroke with physical exertion.
Another form is associated with a normal or slightly elevated
level of CPK and is more common in epidemic heatstroke.
Indeed, in contrast to rhabdomyolysis, in which the injury
is more similar to an acute tubular injury, the second form
of AKI presents clinically as acute interstitial nephritis with
leukocytosis in the urine and hematuria, and renal biopsy
reveals acute tubulopathy. This condition is believed to re-
sult from temperature-induced ischemia, oxidative stress,
and depletion of intracellular energy stores [2].

The risk of AKI in rhabdomyolysis is usually low when
the level of CPK at the time of admission to the medical
institution is less than 20,000 units/l. Nevertheless, AKI, as
before, remains in the risk group even with such low values
of CPK as 5,000 units/1 in the presence of other accompa-
nying conditions (sepsis, severe dehydration, acidosis). In
addition to rhabdomyolysis, all three risk factors can coexist
with severe heat injury. Usually, the cause of rhabdomyoly-
sis is obvious from the patient’s history or from the circum-
stances immediately preceding the disease, the provoking
factor is not determined only in isolated cases [41].

The results of many studies have also shown that plasma
methemoglobin > 1,000 ng/ml, CK > 1,000 TU/L (which
is 5 times the upper limit of normal) and serum creatinine
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above 1.5 mg/dL should be considered independent risk fac-
tors of AKI in heat injury. In some cases, at the beginning
of the process development, the creatinine clearance may
be elevated that leads to a false assessment of the course of
AKI; in this case, the study of glomerular filtration rate will
be more informative [17, 26, 41, 47, 48].

The following can also be used as metabolic markers of
AKI in thermal injury: increased biosynthesis of unsaturated
fatty acids (may contribute to the progression of AKI), in-
creased activity of calsequestrin-1, a new marker of malig-
nant hyperthermia [16, 49].

An increase in serum creatinine and oliguria combined
with rhabdomyolysis and coagulopathy increase the fre-
quency of AKI and mortality [10, 41, 50]. The results of re-
search by military medics suggest that one in six victims of
heat damage (> 40 °C) will develop an AKI [12].

The KDIGO criteria and classification of the AKI seve-
rity have an important role in predicting mortality and risk
of CKD. Numerous studies have shown that AKI is associ-
ated with an increase in the short- and long-term risks of
the end-stage CKD and the fatal outcome [47]. Some stu-
dies reported that the level of CPK > 10,000 IU/L (50 times
higher than the norm) is valuable in predicting renal failure
in patients with heat injury [19, 48], but in our opinion, this
characterizes the patient’s condition, which a priori requires
the use of extracorporeal detoxification methods [42, 43, 51].

Persistent oliguria that persists after a patient is brought
out of shock should warn about the risk of developing acute
renal failure. When the latter occurs, hypokalemia always
changes to hyperkalemia [27].

Complications of heat injury can also be acute tubular
necrosis, chronic progressive interstitial nephritis with im-
paired kidney function [5], nephrolithiasis, renal colic, kid-
ney tumors, etc. [25].

The morphological manifestation of AKI is often acute
tubular necrosis, which develops as a result of dehydration,
pigment load, and urate nephropathy. Morphological stu-
dies demonstrate dilatation of glomerular capillaries, he-
morrhages into the interstitium, and vascular stasis in small
and large vessels [52]. Histologically, glomerular edema, in-
flammatory cell infiltration, vacuolar dystrophy of endothe-
lial cells and the presence of erythrocytes in the tubular
lumen are visualized, which is a characteristic sign of hype-
remic inflammation and indicates a high risk of hemorrhage
[16]. The morphologic state in cases of heat injury is not
mediated by common causes such as glomerulonephritis,
hypertension, or diabetes, but is histologically characterized
by a predominant pattern of chronic interstitial damage and
inflammation, often with some shrinkage of glomerular
basement membranes and glomerulosclerosis [53].

Acute renal failure due to acute tubular necrosis develops
in 5—25 % of cases. Laboratory changes include low plasma
osmolarity, hyperkalemia, hypocalcemia, hyponatremia,
high CPK levels (over 10,000 IU/L), moderate proteinuria,
presence of sediment and fat droplets in urine [22, 23].

It is assumed that bleeding, and not apoptosis, may be
the characteristic trigger for hyperthermic-associated AKI.
Moreover, the induced systemic inflammatory response
syndrome and secondary hyperfibrinolysis can become

other causes of kidney hyperemia and edema, which is mor-
phologically somewhat different from the picture of usual
acute tubular necrosis [16].

It should be noted that the forecast until 2050, based on
the climate model of warming, predicts an increase in the
incidence of urolithiasis by 30 % during life in some climatic
zones [9].

Heatstroke is also usually associated with electrolyte
imbalance. One study of 66 patients with heatstroke during
exercise reported AKI in 91 %, hyponatremia in 53 %, hy-
pokalemia in 71 %, hypophosphatemia in 59 %, hypocal-
cemia in 51 %, and hypomagnesemia in 35 % of cases [26].
In particular, low serum potassium, phosphate, and mag-
nesium levels were associated with increased urinary excre-
tion of these electrolytes, suggesting a tubular defect. Other
possible causes include the loss of sodium and potassium
through sweat.

Some subjects also have respiratory alkalosis, which is
known to lower serum phosphate levels, although metabolic
acidosis appears to be more common [2]. Heat stress and de-
hydration also play a role in the formation of kidney stones,
and inadequate drinking can increase the risk of recurrent
urinary tract infections. The resulting social and economic
consequences include disability or loss of productivity and
employment.

Given an increase in global temperatures, it is necessary
to better understand how heat stress can cause kidney di-
sease, how to best ensure optimal rehydration, and find ways
to prevent the negative consequences of chronic exposure to
high temperatures [2, 3]. In people who suffered from the
effects of high temperatures for a short time, nephrolithiasis
was observed more often than other damage to the urinary
system, but had a faster course. General overheating statis-
tically significantly increased the risk of nephrolithiasis by
32 % [25, 54]. In addition, clinical studies show that heat
exposure and dehydration cause concentrated and acidic
urine, which can lead to urate crystallization in the urine
with tubular damage. Nephrolithiasis is becoming wide-
spread; it is assumed that one of its causes is an increase in
temperature associated with climate change. In the United
States, for example, the “stone belt” that characterizes the
hotter regions of the southern United States is projected
to shift northward as the climate continues to warm. Ex-
perimental studies show that the main substance of kidney
stones associated with heat stress is uric acid due to its in-
creased formation after muscle damage caused by physical
exercises and acidification of urine, which occurs during
an increase in its density [2]. Chronic or repeated episodes
of heat stress with dehydration ultimately lead to abnormal
repair mechanisms, renal fibrosis, vascular refinement, and
glomerulosclerosis [9]. Recently, epidemics of CKD have
been observed worldwide, which have been documented
in agricultural communities in Central America, southern
Mexico (Veracruz), India (Andhra Pradesh), Sri Lanka
(North Central Province), central Florida and the Central
Valley of California [2, 55—57]. The frequency of CKD in
these regions is almost 9 times higher than in other popula-
tions. High incidence rates are observed among sugarcane
pickers in the hottest lowlands of the Pacific in Nicaragua
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and El Salvador, where the prevalence of CKD is 18 % com-
pared with 1 % in cooler conditions. The suspicion of the
toxic effect of pesticides was refuted [9].

The underrepresentation of these workers in social se-
curity systems, as well as the inability to create organized
public health systems in these countries make community-
level incidence studies extremely necessary [10, 41, 50].
Since the risk of AKI increases with high temperatures, it
would be appropriate to inform the public and study kidney
diseases, primarily nephrolithiasis, in hot conditions [25].
For researchers in the field of health care and industry, it is
necessary to identify harmful occupational conditions that
contribute to nephropathy during heat stress, and to develop
certain strategies for occupational health issues [9].
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Kpaseup O.B., €xanos B.B., CeaiHkiH B.A., luavneHko O.B., MapTiHeHko A.A.
AHIMPOBCHKN ASOIKABHU MEANYHWU YHIBEPCUTET, M. AHIMPO, YkpaiHa

Hupkosa AMCPYHKLiS NPU 3aradAbHOMY NeperpiBaHHiI (AITepaTypHU OrasA)

Pesiome. 3a ocranni 30 pokiB rmo6anbHe MOTEIUHHSA MOCITO
OJIHE 3 TIPOBIIHMX MICIb Cepell AECSATU OCHOBHUX NPUUYUH Jie-
TaJILHOCTI BHACJiIOK CTUXilHUX JuX. Bimomo, 110 migBUIEeHHS
TeMIIEpaTyp 30i/IblIy€E KiIbKICTh HEBiIKJIAIHUX TOCTiTanizalliii 3
MPUBOIY IIMPOKOTO CIEKTpa 3aXBOPIOBAHb HUPOK, BKIIOUAIOUU
roctpe noiukomkeHHs1 HUpoK (I'TIH), xpoHiuHy XBOpoOy HUPOK,
ceyokaM’sTHy XBOpoOy Ta iH(eKIIii ceuoBUBITHMX ILISIXiB. BUpo6-
HUYA JiSUTBHICTh y CIIEKOTHUX YMOBaX TAKOX 4aCcTO CYIIPOBOIXY-
etbest [TITH, 1110 Moxke IIBUIKO MEePeTH 10 TOCTPOi HUPKOBOI He-
JIOCTaTHOCTI 3 BUCOKOIO JIETAIbHICTIO. B OCHOBI maToreHeTMuHUX
MexaHi3MiB iHmykoBaHoro neperpiBaHHsM ['TIH nexatb 3meH-
LIEHHs 00’ €My LMPKYJIIOI0UO0i KPOBi i €eKTPOTiTHI MOPYyLIEHHS
BHACJIIIOK 30i/bIIeHHS Mepctmipalii. BurmapoByBaHHS BOIM 3 ITO-
BEpXHi Tijla MPU3BOAMUTH IO AeriapaTalii Ta MiABUILEHHS OCMO-
JISIPHOCTI TJ1a3MU. Y BiIMOBiAb Ha 11€ aKTUBYETHCSI Ba30IPECUH,
301UIBIIYETHCST TTUTOMA Bara cedi, 3MEHIIYEThCS KiJTbKICTh Cedi.
IIporpecuBHO 3HUXKYETHCS IIBUAKICTh KIyOOUKOBOI (hiabTpalrii.
Po3BuBa€eTHCS rimokamieMisi, 110 NPOTIToM 12 ronuH 3MiHIOETh-
Ccsl Ha rinepkaiieMiio. BinOyBaeTbCcsl YIIKOIKEHHSI €HIOTENit0

KaHaJIbIIiB, SIKe TIPU3BOAUTDL OO0 MiKpOTPOMOO3iB a)epeHTHUX Ta
eepeHTHUX HUPKOBUX apTepiil, pO3BUTKY 3aIajJbHOI BilMOBIii Ta
BUCHaXXEHHSI HUPKOBOTO iHTepcTHULiio. MoxinBuii padbaomiosnis
Ta MIiOrJo0iHeMisT 3 HACTYITHOIO OOCTPYKIIEI KaHAJIbLIB MOTip-
LIYIOTh iCHYIOYE ITOIIKOMKEHHSI HUPOK. BimmoBimHo mo mpoBim-
HOTO MeXaHi3My IMOIIKO/DKEHHS BUALISIOTH IBA TUITU TETUIOBOTO
I'TIH: knacuuHuii pabmoMiofli3 Ta TOCTPUM iHTEPCTULIIATIbHUMI
Hedput. Xoua cyyacHi MeIUUHi TOCSTHEHHS CIPUSUIM PO3pPO0-
11i e(eKTUBHUX CTPATETiii JIIKyBaHHS 1 MEHEIXXMEHTY (IIBUIKE
OXOJIOIKEHHSI, €eKCTPAaKOPIOpaIbHi METOIM AETOKCHUKALIil TOIIIO),
32 OCTaHHI JAECATUIITTS JIETaTbHICTh MPU YpakeHHi HUPOK yHa-
CJTIIOK 3araJIbHOTO TeperpiBaHHs 3HU3WIACS He3HayHo. JJocmin-
HUKaM Yy chepi OXOPOHH 3I0POB’Sl Ta IPOMHUCIIOBOCTI HEOOXiTHO
BU3HAYUTHU LIKiIIUBI TpodeciiiHi yMOBHU, 1110 TPU3BOISTH 10 He-
(porarii Ipu TETUIOBOMY CTpeci, Ta pO3pOOUTH TIEBHi cTpaTerii 3
MMUTaHb OXOPOHM TIpalli.

Ki11040Bi €J10Ba: r106anbHe NOTEILTIHHA; 3arajibHE TIeperpiBaH-
HSI OpraHi3Mmy; TEeIUIOBE YIIKOMXKEHHSI HUPOK; HedpomarTis; He-
dpomitia3
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BnawuB iHriGitopie AM®P Ha nepebir SARS-CoV-2
Y NALIEHTA 3 Y)Ke iCHYIOUYOIO XPOHIYHOIO
XBOPOOOIO HUPOK: KAIHIYHHUA BUNAAOK

Pestome. HasBHICTb XPOHIYHOI XBOPO6GU HUPOK Y MOEAHQHHI 3 QPTEPIAABHOIO rinepTeHsieto 1-2-ro cryrne-
HST TQ i MEAMKQMEHTO3HA KOPEeKLisl iHMBITOpAMU PEeHIH-QHMOTeH3UH-OALAOCTEPOHOBOI cuctemu (PAAC)
3HQYHO BMNAMBQAKOTH HQ CTAH 3A0POB 1 MALIEHTIB, sIKi iH@ikoBaHI SARS-CoV-2. SARS-CoV-2 §K IHCTDYMEHT AAST
MPOHUKHEHHS B KAITUHY BuKopmcToBye PAAC, a came peLernTop QHrioTeH3MHMNEePETBOPIOKYOro pepmeH-
Ty (AI®) 2. Meta poboTu: OLIHKQ AMHAMIKU KAIHIKO-AQGOPQTOPHMX MOKA3HMKIB y nauieHTa 3 SARS-CoV-2-
QCOLIMIOBAHOKO HEGPOMATIEID HA TAI MPUAOMY iHriGiTopis AlN®. Y Uivi CTQTTI OMMCAHMA KAIHIYHKA BUMOAOK
3 BAQCHOI MpaKkTvK aBTOPA. BUCHOBKU. CBOEYQCHE MPU3HAYEHHS eTioTpornHoi Teparnii COVID-19 cyTtreso
3MEHLLIYE YCKAQAHEHHS epebiry XpOHIYHOI XBOPOOU HUPOK i3 QPTEPIAABHOO FiNePTEHSIEHO.

KAlo4oBi cAOBA: SARS-CoV-2-acouiioBaHQ HEGPONQATIS, PEHIH-QHMNOTeH3MH-AAbAOCTEPOHOBA CUCTEMAQ;
iHriGiTopn AM®; KAIHIYHA BUNQAOK, XPOHIYHQ XBOPO6Q HUPOK

Bctyn

CeplieBO-CYyIMHHI 3aXBOPIOBAHHS, SIK i XpOHIYHA XBO-
pob6a Hupok (XXH), BXomsTh 10 YeTBipKM OCHOBHUX (haK-
TOpiB pM3UKy TsoKKoro nepediry COVID-19 [1]. Hepinko
JIIOOM 3 apTepianbHOIO rineprenHsielo (Al') He 3HAIOTH TIpo
HasIBHICTb Y HMX 3HIKEHOI (DYHKIIii HUPOK, SIKa CTa€ BU-
MaJKoOBOIO 3HAXiAKOl Ha Tai BipycHoi iHdekuii [1—10].
3MEHIICHHSI PO3PaxXyHKOBOI IIBUIKOCTI KJIyOOYKOBOI
dinbrpauii (pLLIK®) y Takiii cutyariii Moxe MaT TpaH3M-
TOPHMI XapakTep abo cTaBaTH MOTipLIYIOYUM (aKTOpom
BXe€ iCHYI0UOi, MOXXJIMBO, paHillle He AiarHOCTOBAHOI XpO-
HiYHO1 XBopoOu HUpOK [1, 7, 8, 11—17]. AHai3 HUPKOBUX
noxniit Ha Tiai COVID-19 nmoka3zaB BeJIUKyY CKJIaIHICTb IIPO-
O1eMU KOpOHaBipycHOI iH(eKILii, 1110 Ha3BaIu CUHIEMIEO.
«CunHpeMis» — TepMiH, 3amporroHoBaHuil y 1990-x pokax
anTporojoroM Meppin 3iHrep: «/IBi a00 OinbIe XBOpoOU
B3aEMOJIIOTh TAKMM YMHOM, 11O 3aBAAIOTh OiJBIIOI IIKO-
IU, HiXX IIpOcTa cymMa OBOX 3axBoproBaHb» [1]. IHdexuis
SARS-CoV-2 BukiaukKae reHepaiizoBaHe 3anajeHHs eHI0-
TeJIiI0 Ta Ba3zoaujaTallilo, 110 MiATBEPIXKYE NPUUYMHHICTD
COVID-19 sk cynuHHOTO 3aXBOpioBaHHs. OTXe, PO3BUTOK
CYIVHHMX PeaKklliii BU3HaYa€ TKAHWHU-MillIeHi TTPU KOPO-
HaBipycHiii iHdek1ii. BuBueHHs1 ocobmBocTeii QyHKIIiO-

HaJIbHOTO CTaHy HUPOK Y JIO/Ieil 3 apTepiaibHOIO TinepTeH-
3ieto 1—2-ro crynens, siki 3axBopinv Ha COVID-19, crano
MeToro i€l crarti [1-7, 11-15, 18].

MeTta: Ha npuKIaAi KJIHIYHOrO BUITAAKY 3 BIIACHOL
MPAKTUKU OLIHUTU AWHAMIKY KJIiHiKO-JIaDOpaTOPHUX I10-
Ka3HuKiB y nauieHta 3 SARS-CoV-2-na tni XXH, saxuit
npuiiMae iHridiTOp aHTiOTEeH3UHIEPETBOPIOIOYOro Gep-
meHTy (IAIT®D) eHananpuJ.

Ha mnpoBeneHHs KIIiHiIKO-1a00paTOpPHO-iHCTPYMEH-
TaJbHOTO JOCJIIKEHHSI OTpUMaHO iH(GOPMOBaHY 3rojay
naiieHTa.

KAiHiYHMIM BUNOAOK

[MamienT B., 61 pik, 3 miarHozom: XXH 3-i cT. (plLIK®
48 mi/xB/1,73 M%) MeMOpaHOTIpOTihepaTUBHUI TJIOMEPY-
snonedpur (tun I/11T — Hedpobioncia 16.06.2022). Crmis-
BimHoIIeHHS anboyminy/kpeatuiny (CAK) 36 Mr/MMob.
AprepianbHa rineprensida 11 ct., 2-ro ct., pusuk 4. AHeMist
JIETKOTO CTYTIEHS.

HiarHo3 XXH BCTaHOBIIOBaJIM 3TiIHO 3 PEKOMEH-
nauismu  HanionanbHoi Hedposoriynoi crinku (NKF-
K/DOQI) CIIA, kputepismu KDIGO 2012 poky i Bia-
noBigHo 10 Hakazy MO3 Ykpainu Ne 593 Bix 02.12.2004
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(i3 3MiHamMu, BHECEHUMM 3rinHO 3 HakazoM MO3 Ykpainu
No 384 Bin 24.05.2012).

3 aHamHe3y XBOpoOu Bimomo, 110 B KBiTHi 2021 poky
3’IBWJIMCSI HAOPSIKM Ha HMDKHIX KiHIliBKax. Y jrotomy 2022
POKY CTaH MOTipUIUBCS: 3’ IBUJIACS 33/IUIIIKA, 3arajibHa cJ1ab-
KiCTb, 30UTbIIMIUCH TIepudepruuHi HAOPSKU, 30LTBIITNIUCH
umndpu aprepianbHoro Tucky (AT) mo 160/100 MM pr.cT. ¥V
yepBHi 2022 poKy Yy 3B’S13KY 3 pPO3BUTKOM HE(GPOTUIHOTO
CUHJIPOMY JUTSl BUSHAYEHHS TIOJAJIBIIIOT TAKTUKU JTIKYBaHHS
Ta IIPOrHO3Yy XBOpoOU Oyi1a IpoBeaeHa He(poOioIcis.

V Giorcii 1o 8 K1y0OuKiB.

Kiry6ouku HopMalbHUX pO3MipiB, 3 O3HAKaMU MOMip-
Hoi mpoutidepalii Me3aHrit0, MOTOBIIEHHSIM IJIOMEPYJISIp-
HUX Oa3aIbHUX MeMOpaH, OiISTHKaMU 1X po3lIapyBaHHS
i riaiHo3y KamisipHUX MeTesb. BiablIiCTh KaHAJIbLIB 3
O3HaKaMM ToMipHoi aTpodii. Jlesiki MicTSTh TiaaiHOBI 11-
ninapu. CyauHU cepeHbOTo Kalniopy 3 TOMipHUMHU O3HA-
kamu ¢ibposy. CynuHu ApiOHOro Kajaiopy 3 03HaKaMHu Tia-
JIiHO3Y. [HTepCcTULLili Y cTaHi moMipHOI aTpodii.

O3Hak aKTMBHOTO 3amaJeHHS HEMaAE.

Congo Red (aminoim) — peaxuis HeratusHa (0).

IgG — BupaxeHe mo3uTuBHE 3a0apBiaeHHS (+++).

IgA — mo3uTHBHA peakilisi MOMipHOTO CTYIIeHs BUpa-
KeHocTi (++).

IgM — cnabka rno3uTuBHA peakilis TOMipHOTO CTYIEeHS
BUpPaXeHOCTi (+).

IgG4 — HeraTuBHe 3a0apBiieHHs (0).

CD3 — BupaxeHe 1Mo3uTHBHe 3a0apBieHHS (+++).

Clq — HeratuBHe 3a6apsieHHs (0).

PLA2R — peaxariist HeratusHa (0).

Kappa light chains — HeratuBHe 3a0apieHHs (0).

Lambda light chains — HeratuBHe 3a6apBieHH (0).

Fibrinogen — neratusHe 3a0apsiaeHHs (0).

3 ypaxyBaHHSIM aHaMHe3y, HaHMX KIiHiYHUX o0cCTe-
KeHb, JaHUX MOP(MOJIOriYHOro, riCTOXiMiYHOTO i iMyHO-
TiCTOXIMiYHOIO IOCJiIXKEeHb KapTUHA BilMoBigzae MeMO-
paHomnpoJiipepatuBHOMy riomepyaoHedputy (tun 1/111),
3MiHM TYOYJOiHTepCTUMLIMfHOro amapaTy BimoOpaxkaloTb
XpOHIYHMI HecTielndiuHMIA ieMivyHUit pouec 6e3 03HaK
aKTUBHOTO 3anajeHHs. He3Baxatouu Ha 3a10BUJIbHI pO3Mi-
pu Gioricii, MaJia KiJIbKiCTbh KJTyOOUKiB MOXe CBiTYUTH TTPO
oJliroHepoHilo (BpomKeHa MaJla KiIbKiCTh KIIyOOUKiB)
a00 XpOHIiYHi iIeMiuHi 3MiHH.

Ha doni HeppoTHUHOrO CHHAPOMY PO3BUHYIACH aHA-
capka (IJIEBpUT, acuuT, nepukapauT). OTpUMyBaB JIiKy-
BaHHsSI Ce€aHCaMM i30JIbOBaHOI yabTpadiabTpallii 3 iHpy3i-
€10 20% anbOyMiHy.

3axBopiB Ha COVID-19 y rpyani 2022 poky (monime-
pa3Ha JIaHIIOrOBa peakliisl ABiYi MO3WTHUBHA) ITiC]s Tij-
tBepmkeHoro COVID-19 y uieHiB poavHM, 10 LIOro OyB
BaKIIMHOBaHM 1BOKpaTHO Pfizer.

Jlo MOMEHTY 3axBOPIOBaHHSI OTPUMYBAaB €HaJalpui
10 wmr, posyBactaTuH 5 Mr, Topaceminm 10 Mr, Kcumamin
20 wmr, amikcabaH 5 M. ApTepialbHUI TUCK OyB y MexKax
125—135/75—85 MM pr.CT.

IIpu kniniuHOMY 00CTEXXKeHHI ITarieHTa B. Oyi1o BusiBiie-
HO IMACTO3HICTh HIXKHIX KiHLIBOK, iHIekc Kete 29,4 kr/m?.
Innexc Yapsicona — 6 6aiis. Ingekc Kepno — —18. JIaGo-
paTopHe 00CTEXKEHHSI: 3araJIbHUIl aHaJIi3 KPOBi: €pUTPOLIM-

™ — 4,1 T/1, remorno6in — 120 r/xn, nevikouutu — 9,4 '/,
TpoMbouuT — 181 '/, WIBUIKICTH OCiAaHHS epOTPOLIU-
TiB — 25 MM/roj; GioxiMiuHe JOC/iIKEHHS KPOBi: KpeaTu-
HiH — 225 MKMOJIb/JT, ce4oBrMHA — 16,8 MMOJIB/JT, cedoBa
kuciaota — 344 MKMOb/JN, HaTpiit — 142 MMoJb/JI, Ka-
Jik — 5,65 MMonb/mn, xiaop — 105,2 MMOJIb/JT, 3araibHUI
oiok — 50 r/n, anpbymin — 30 r/n, 3arajgbHuii OiTipy-
6iH — 6,3 MKMOJIb/JI, TTI0KO3a — 5,7 MMOJIb/J1, 3aTaIbHUI
xosectepruH — 8,3 MMOJIb/JI, TTApaTUPEOITHUIT TOPMOH —
36,12 nr/mut; 3arajJbHUN aHAI3 Cedi: MyTHICTh — HE BU-
sBIeHo, TuToma Bara — 1,020; ypoOiniHoreH, OinipyOiH,
KETOHU, HITPUTH i LiyKOp — He BusiBiaeHo, pH — 5,0; 6inok
(xinbkicHO) — 2,8 1/1, epurpouutu — 0—2 B 11/3, HE3Mi-
HeHi eputpouut — 0—2 B 1/3, JeAKOLUTH — 2—4 B 11/3,
emiTeNiil TIockuii — 4—6 y 1/3, UWIIHIAPY TiaTiHOBI —
2—4 B 11/3. ¥Y3]1 Hupok: npaBa HUpKa — 124 X 58 MM, He
30inbieHa. PosramoBana TurnoBo. KoHtypu piBHi, 9iTKi.
®opma HeaMmineHa. [lapeHxiMa cepelHBOI €XOT€HHOCTI,
Mictuth Kictu 4—11 mm. Koptuko-menynsipHa audepeH-
iaiis 30epeskeHa. Backymspusanist He 3MiHeHa. ToBIImHA
IMapeHXiMU BiIMoOBigZa€e HOPMAaTUBHUM 3HAYeHHSIM. 30U-
pasibHa cucteMa He posiupena. Jlisa Hupka: 119 x 60 MM,
He 30inbIeHa. Po3ramoBana TunoBo. KoHTypu piBHi, YiT-
Ki. ®opma He3MiHeHa. [TapeHximMa cepeaHbOT €XOTeHHOCTI,
Mictuth Kictu 8—13 mm. Koptuko-meaynsipHa audepeH-
Liaiist 30epexeHa. Backynspusauis He 3MiHeHa. ToBIIMHA
napeHXiMM BiIOBiTa€ HOPMATUBHUM 3HAYCHHSIM. 30U-
pajibHa cucTeMa He po3ipeHa. BUCHOBOK: yJIbTpa3ByKOBi
O3HaKM KiCT HUPOK.

Byno nmpusHayueHo KOMOIHOBaHY Tepariito: oceabTaMi-
Bip 75 mr nBivi Ha 100y Ta ymideHoBip 200 Mr yoTUpU pa3u
Ha 100Y.

Ha ¢oHi cBo€eyacHOTO MpU3HAYEHHS €TiOTPOITHOI Te-
pamnii COVID-19 nepe6iras y Jjierkiit opMi. Ajie HeraTuB-
HU BIUIMB Ha (OYHKILi10 HUPOK yce X TaKy OyB BUSIBJICHUIA.
Tak, y mauieHTa 30iIbIIMBCS piBeHb KpeaTUHiHY KpOBi
(225 mxmonb/a) i CAK (85 Mr/mMmouib), IpoTeiHypist 3poc-
na go 6 . Ha ¢oHi npuitoMy eHamanpuiy Big3Hadanioch
cyrreBe 3HMXKeHHsT AT (90/60), y 3B’I3Ky 3 UMM TMaLliEHT
OyB 3MYyILIEHWII TIporycKaTu npuitom npenapary. [1pote
naHuii epext 6yB MuHyiuii, i AT 1oBepHYBCsI 10 BUXiI-
HOTO PiBHS Yyepe3 2 THKHi.

Taxkox criocrepiranocst BiTHOBJIEHHsI (DYHKIIIi HUPOK
MIPOTSITOM HACTyMHUX 6—8 TukHiB. KpeaTuHiH 3HM3UBCS
1o 175 mxmonb/n, CAK — mo 66 Mr/MMOJIb.

Lleii xmIiHIYHMKI BUIIAIOK IEMOHCTPYE YCKJIATHEHHS,
ki BUHMKaloTh y nauieHTis i3 XXH npu COVID-19. Ilo-
JIaHi HaMM paHillle pe3yabTaTu CIOCTepeXeHb 3a TaKUMU
Mnali€eHTaMy CBigyaThb IPO 3HUXKEHHS (DYHKIiI HUPOK,
MiIBUILIEHHST MPOTEiHYpil, a B MALli€EHTIB, SIKi OTPUMYIOTh
iATI®, — 3HauHe 3HmKeHHs AT [2]. Ilpore i yckian-
HEHHs 6arato B YoMy 3aJjiexkaTh BiJl e(peKTUBHOCTI Tepartii
COVID-19 i, BinnosinHO, nepebiry xBopoou. Y Hasene-
HOMY KJIiHIYHOMY crniocTepexkeHHi Binm’emuuit [1JIP-Tect
Ha COVID-19 0yB 3amokymeHTOBaHUWIT uepe3 7 mid Big
oJaTKy KOMOiIHOBaHOI aHTUBIPYCHOI Teparii, a O4iKyBa-
He TOTipIIeHHs KJIiHiK0-J1a00paTOPHUX MOKA3HUKIB Majio
OinbII MIBUAKINM OOOPOTHMI Mepebir, HixK B aHaJIi30BaHil
HaMmu KoropTi [17].
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BMCHOBKMU

1. Y nmanoro nauieHTa 3 SARS-CoV-2 Ha Ti1i BXe iCHY-
touoi XXH 3-i cT. BingHaueHo 1IBUIKY 0OOPOTHY MO3UTUB-
HY IWHAMIiKy KJIiHiKO-71a00paTOpHUX MTOKA3HUKIB i MO~
LIEHHSI SIKOCTI XXUTTS Ha T1i ipuiiomy iATTD (enananpun).

2. Tepedir COVID-19 y namienris 3 XXH Ta aprepi-
aJTbHOIO TillepTeH3i€lo, sKi nmpuitMaioTh iAIID, cympoBo-
JUKYETHCS CYTTEBUM 3HMKEHHSIM AT, 3HrmkeHHaM pLIIK®D,
nigumeHHaM CAK, ane 1i epeKTr MOXKYTh MaTH TpaH3U-
TOPHUI XapakKTep, 10 3aJ0KyMEHTOBAHO B MOAAHOMY KJli-
HiYHOMY BuIanky (BimHoBieHHs Ludp AT 10 BUXiZHOTO
PiBHSI CITOCTEpIrajaoch MPOTITOM 2 TUXKHIB, BiIHOBJIEHHS
pIIK® — mporsirom 6—8 THUKHIB).

3. CBoeyacHe IpU3HAYEHHS €TiOTPOITHOI Tepallii CYyTTEBO
BIUIMBAE Ha 3MEHIIICHHS TSKKOCTI Mepe0iry 3aXBOprOBaHHSI.

KonduaikT inTepeciB. ABTop 3asiBIIsSIE MPO BiICYTHICTD
KOH(IIKTY iHTepeciB i (piHAHCOBOI 3alliKaBJIEHOCTI IIpU
HaIlMCaHHi CTaTTi.

Indopmania npo dinancyBannda. Poborty BuKOHaHO
3a BJIACHI KOIITH aBTOpa, 3M00yBaya HayKOBOTO CTYIEHSI
(moxTtopa dinocodii 3 MeAULIMHNI) 1103a aCIIipPaHTypPOIO.

ABTOp BUCJIOBJIIOE TIOASIKY 3aBimyBauy Kadeapu He-
¢posorii Ta exKcTpakopnopaJbHMX TexHojorii HMY
iM. O.0. boromoublist, mpodecopy, a.M.H. J1.J1. IBaHOBY 3a
JIOMTOMOTY B HalTMCaHHI CTATTi.
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Effect of ACE inhibitors on the course of SARS-CoV-2 in a patient with pre-existing chronic kidney disease:
a clinical case

Abstract. The presence of in combination with hypertension stage
1-2 and its medical correction using renin-angiotensin-aldoste-
rone system (RAAS) inhibitors significantly affects the health of
patients who are infected with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). SARS-CoV-2 uses RAAS as a tool
to penetrate the cell, namely the receptor of angiotensin-converting
enzyme (ACE) 2. The purpose of the work: to assess the dynamics
of clinical and laboratory indicators in a patient with SARS-CoV-

2-associated nephropathy against the background of taking ACE
inhibitors. This article describes a clinical case from the author’s
own practice. Timely prescription of etiotropic therapy for coro-
navirus disease 19 significantly reduces complications of chronic
kidney disease course with hypertension.

Keywords: SARS-CoV-2-associated nephropathy; renin-angio-
tensin-aldosterone system; angiotensin-converting enzyme inhibi-
tors; clinical case; chronic kidney disease
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Clinical Observation
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AeHoBa N A.

HaLUiOHAABHM YHIBEPCUTET OXOPOHM 3A0POB S YikpaiHu imeHi T.A. LLyrnvka, m. Knis, YkpaiHa

BnAMB QHTUOKCUACGHTHOI Tepanii Ha nepeoir
AOAICAAIZHOT XXH Yy nauieHTa 3 KOMOPOIAHICTIO

Pestome. XpoHiuHa x8opo6a Hupok (XXH) Marike 3aBXKAM OB SI3QHA 3 TAKMMU CYyTHIMY 30XBODKOBAHHSI-
My, sIK LyKkposum aiaéet (LA), rinepypukemis/noAarpQ, CEHYOKAM sIHA XBOpo6Q, YACTO 3 iHpeKLieo cevyo-
BUBIAHVX LUASIXIB, QPTEPIQALHA riNePTEeH3is], MOAIKICTO3 HUPOK TOLLO. ABTOCOMHO-AOMIHQHTHA MOAIKICTO3HO
XBOPOO6Q HUPOK — Lie CMAAKOBE 3AXBOPKOBAHHST HUPOK (1/1000-1/400 y BCbOMY CBIT)), SIKE€ BPQXKQE repe-
BAXKHO AOPOCAE HACEAEHHS], BUKAMKQHE MepeBakHO MyTauismuy B reHax PKD, (85-90 % surniaakis) i PKD,
(10-15 % BUMQAKIB), $IKi BIAMIOBIAHO KOAYIOTb MpOTeiHN: NoAiLumcTiH, (PC) Ta noAiumctuH, (PC,). Y AOpOCAMX
3i 36epeXkeHo PyHKLIED HUPOK MOLLMPEHICTb NoAQrpy 3pocTae 3 140 2 % (rinepypukemis — A0 11 %),
y nauieHTiB i3 XXH 4-i ctaaii — a0 32 % (rinepypukemis — A0 80 %). Y 70 % nauieHTiB 3 moaarporo 1a'y 50 %
nauieHTiB i3 rinepypukemieto € XXH > 2-i ctaaii. XXH cripusie sHKEHHKO ekcKkpeLiil ceqoBoi kmcaotn (UA) i3
cevero. Y nauieHtiB 3 XXH 3a rinepypuKemito BBOXKQKOTb piBeHb UA B CUPOBQATL KPOBI Y XXIHOK > & MI/AN |y
YOAOBIKIB > 7 Mr/AA. Tinepypukemist Ay»ke HaCTO CroCTepIraeTbCs Mnpw rinepToHii Ta LA tiny 2. Y naujeHTiB
i3 30XBOPKOBAHHSIMU HUPOK LA MOCiAQE OCHOBHE MiCcLie Cepes YNHHMKIB CMEPTHOCTI T 3QXBOPKOBAHOCTI.
3anipo3putn piabetnyHy Hegponarito (AH) y nauieHTa 3 LLA Ty 2 MOXXHQ 3Q HASIBHOCTI QAbOYMIHYPIT i/a60
sAlabetnyHol petmHonarii. O3Haku AH: MOTOBLLEHHST 6A3AABHOI MEMOPAHU, PO3LLMPEHHS ME3QHTIAAY TA MiA-
BULLIEHHST MPOHUKHOCTI CYAMH ANST QABOYMIHY, LLIO IHAYKYKOTECST HEPEPMEHTATUBHO IIKQLIEID KOAQreHy 1a
AQMIHIHY. KOMOPOBIAHICTb MOrQHO BrIMBAE HA CTAH 3A0POB S MNALIEHTIB YEPES MiABULLEHHST 30XBOPKOBAHOCTI
TQ CMEPTHOCTI. TaKi NAUiEHTV B rpyrii PU3MKY LUBUAKOIO MporpecyBaHHS XXH 3 nepexoAoM y TePMIHAAbHY
craaito XXH, ska notpebye HMpPKOBO-3AMICHOI Tepartii. ToMy PAHHST AIQrHOCTUKA, AiKYBAHHSI TQ MPO@IAQK-
TMKQ YCKAQAHEHb XXH AAST TQKMX MALIEHTIB € BAXKAVBUMM. Y LI CTATTI BUCBITAEHO BIAMB QHTUOKCUAQHTHOI
Tepanii Ha nepebir XXH y naujieHTiB 3 KOMOPOIAHICTIO.

KAIOUYOBI CAOBQ: XPOHIYHA XBOPOOQA HUPOK; MOAIKICTO3 HPOK, MOAQIOQ; rinepypukemis,; AlabetmyHa He-
Gponarisi;, QHTMOKCUAQHTHQ TepQrlisl; INYTQTIOH, yOIXiHOH

Bctyn

XXH — wne rmmobajdbHUA TATAp IS TPOMAACHKOTO
3II0POB’sI, BUTPATU Ha OTHOTO MallieHTa Ha PiK CTAHOBJIATh
20 000—100 000 momnapiB CIIIA, a mporpecyBanus XXH mo
5-1 cranmii 36inpmrye Butpatu y 1,3—4,2 pasza [1, 2]. XXH
€ IpUYMHOI0 1,2 MJIH cMepTeil Ha pik Ta HasiBHA y 13,4 %
nopocioro HaceneHHs (12 % HacenenHst Ykpainum). s
nopiBHsHHS, y CrioayyeHux Ilrarax Ha XXH cTpaxnae
61m3bKo 1 i3 7 ocib, crapmux Big 30 pokis [1, 3], a B Ko-
pei — 13 % nopocnoro Hacenenns [4]. Bim XXH vy cBiti
crpaxaaoTb noHan 800 muH oci6. [Momwupenicte XXH y
cBiTi craHoBUTH 10—16 % Bin 3araabHOI YMCETHHOCTI Hace-
neHHs [1], i ;o 2040 poxy XXH Moxke cTtaTi I’ ITOI0 OCHO-

BHOIO MPUYMHOIO cMepTHOCTI [2]. B ocib moxuiaoro Biky
XXH csirae 30 %. XXH BU3HAHO NTPUXOBAHOIO EITiAEMIEI0
[1]. OcHoBHMMU TipuunHamMu eminemii XXH BBaxkaroTbcst
IobajabHa MOIIMpeHicTh mykpoBoro miadery (LIJI) Ta crta-
piHHS HacenxeHHH [5].

Tepmin «XXH» (32002 poky) 00’ eaHye pi3Hi HO30JIO0TiYHiI
dopmu, I SIKUX XapaKTepHO IIPOrpecyBaHHS XPOHIYHOTO
aTOJIOTIYHOTO MPOLIECY B HUPKAX Yy MOEAHAHHI 3 XPOHIYHOIO
HHPKOBOIO HEIOCTATHICTIO, sSIKa MOTpedye HUPKOBO-3aMic-
Hoi Tepamnii (H3T) (remomiani3, meputoHeagbHUIt Iiaii3 abo
TpaHcrutaHTauis Hupku) [1, 3]. ¥ 2002 poui HauioHaibHum
nupkoBuM (onHmom CIIIA (National Kidney Foundation —
NKF) 3a yyacTio BeJMKOI €KCHepTHOI Tpymnu (KOMiITeT
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KDOQI — Kidney Disease Outcomes Quality Initiative) Oyna
3arpornoHoBaHa KoHuemiist XXH [6].

XXH — 1e nmarosioriyHuii cTaH, Mpu SKOMy BiIOyBa€Th-
¢Sl BHMKEHHSI (DYHKILIT HUPOK, 1110 KOPEJIIOE 3 PO3paxXyHKO-
BOIO IIBUIKICTIO KiTy6oukoBoi (inbrpatii (pLLIK®) meHIe
3a 60 mu/xB/1,73 M2, i/a60 CcMiBBiITHOIIEHHSIM aJbOYMiH/
kpeatuHiH cedi (CAK) nonan 30 mr/r, i/abo mapkepaMu
ypakeHHsI HUPOK, TPUBAJIICTIO He MEHIIIEe 3a 3 MicsIIi, 110
XapaKTePU3YEThCS CTPYKTYPHUMMU i/a00 (PyHKIIIOHATBHU-
MU HUPKOBUMHM 3MiHAMM 3a JaHUMU KIiHIYHHUX, Jabopa-
TOPHUX, IHCTPYMEHTAJbHUX, MOP(HOJIOTiUHUX TOCIiIKEHb,
SIKi 1al0Th MiACTaBY JJIs1 BUKJIIOUEHHSI TOCTPOIO MaToJI0riu-
HOTO npouecy B HUpKax [1, 6]. Po3pi3HsI0T IT’ITh CTamiit
(1-5) XXH, sixi Bu3HavaroTh Ha miactasi plIIK®. Ha 1-it
cranii XXH dyHKIisi HUpOK 30epekeHa, ajne MmiaTBepKe-
HO JIabOpaTOpPHO-iHCTPYMEHTAIbHI 3MiHM B HUPKaX, a Ha
5-ii cramii (TepMmiHaIbHa CTajlisi XBOPOOM HUPOK) HasiBHA
TsiKKa HUpKoBa HenoctaTHicTh. Crazist 3 (3a i 3b) Binmo-
Bimae «J1erkiit abo moMipHO 3HIKeHii» (3a) i «ImoMipHO abo
CWJIBHO 3HIKEHil» GyHKiT HUpoK (30) (Taba. 1) [6].

XXH wmaitke 3aBXIM MOB’S3aHa 3 TaKUMU CYIYTHi-
MM 3axBoproBaHHsiMHM, K LIJI, rimepypukemis/moagarpa,
ceyokaMm’ssHa XBOpoOa, 4acTo 3 iH(QEKIli€l0 CeYOBUBIiI-
HUX IIUISIXiB, apTepiajbHa TilmepTeH3is, MOJIiKiCTO3 HUPOK
Too. KoMop6inHiCTh MoraHo BIUIMBA€E Ha CTaH 310pPOB’sl
MAali€HTIB Yepe3 MiABUILEHHS 3aXBOPIOBAHOCTI Ta CMepPT-
HOCTi [6]. 3ayleXXHO BiZl OCHOBHOTO 3aXBOPIOBaHHSI i/a00
JloKaJtizallil maTojioriyHux aHoMauiit mapamerpu XXH ic-
TOTHO BiZIpi3HSIIOTBCS 32 CBOEIO MaTO(i3i0JI0Ti€I0, KIIiHIu-
HUMU XapaKTepUCTUKAMU Ta Hacigkamu [4, 7].

MOAIKICTO3 HUPOK

ABTOCOMHO-IOMIHAHTHA IIOJIIKiCTO3Ha XBOpoOa HH-
POK — IIe CITaaKoBe 3axBoproBaHHs HUPOK (1/1000—1/400
Y BCbOMY CBiTi), sIKe BpaXka€e MepeBakKHO JOPOCIE HaCeIeH-
H#l, BUKJIMKAHE NepeBaXHO MyTalissMu B reHax PKD, (85—
90 % sunankis) i PKD, (10—15 % Bunanxis), siki Binmosiz-

HO KoayioTh nporeinu PC, ta PC,. Ilepebir 3axBoproBaHHs
BM3HAYa€ MHOXMHHE YTBOPEHHSI KicT B 000X HUpKax. Kic-
TH MOXOJSITh, SIK MIPABUJIO, 3 TYOYJISIpPHOTO ypoeriTelito [8§,
9]. Ipu 36epexeniit pLLIKD (3a paxyHOK KOMITEHCATOPHOT
rinepdiabrpaliii) cepeaHiii 3arajibHU 00’€M HUPOK 3a pik
30iTBIYETHCS, K TIPaBUIIO, Ha 5 % Ta 'y 3 pa3u TiepeBUIILyE
HOpMaJIbHU I 00’€M HUPOK (paHHiil aBTOCOMHO-IOMiHAHT-
HUI noJtikicTo3 HUPOK) [9, 10]. 36inbIeHHS KicT y po3mipi
YUHUTH KOMIIPECiIO Ha iHTaKTHY HUPKOBY MapeHXimy, yHa-
CJIiIOK YOT0 IMOPYIIYIOThCS (DYHKIII Ta HOpMaJIbHa CTPYK-
Typa HUPKU [8], BKIIOYHO i3 CyIMHAMM Ta KaHaJIbISIMU,
110 BUKJIMKAE 3aMajJeHHs 3 MepexXoJ0M B iHTEPCTHUIlialb-
Huii Giopos [9]. [lpu PKD, mMyrauii nanientu nocaraiorh
TEPMiHAJIBHOI CTa/lil HUPKOBOI HEJIOCTATHOCTI B OUTBIIOCTI
BUIAJIKiB Y Billi 54 poku, a npu PKD, — 74 poku [9].

Y nonspu3oBaHMX eIiTeJioluTax Ha aare3iiHomy
KOMILJIEKCi, TMIepBUHHUX BiiiKax Ta ria3MaTU4yHiii MeMO-
pani 3Haxomuthca PC,. PC, (6-tpancMeMOpaHHuii mpo-
TeiH) TposiBisie cebe sik Ca’'-uyTMBUI KaTIOHHUI KaHa
(CiMEMICTBO TPAH3UTOPHMUX PEUENTOPHUX TOTEHIIiaiB)
i posmiltyerbes pasom 3 PC, y miasmatuyHiii MmemOpaHi
Ta BiliKax. Y BIOIIOBiIb Ha 3rMHAHHS BillOK aKTMBYETHCS
komuieke PC -PC,, 1o cripusie BUBUIbHEHHIO i3 BHY TPl -
HBOKJIITUHHOTO pe3epBy Ca’*, iHAyKYIOYM TPaHCIALI0
curnany. I[Ipu nopymenni komriekcy PC -PC, knitunna
nepemada curHaiiB Ca’*t IpUIMHSIEThCS, YHACTIIOK YOTO
301JIbLIYETHCS BHYTPILIHBOKJIITUHHUI TUKJIIYHUN afeHo-
3uHMoHopochaT (LAM®) i akTUBY€ETbCS LUISIX Mepeaadi
curHajiB nipoteinkiHasu A (PKA). Taki curHaibHi 1ILIIXU,
gk mTOR (mammalian target of rapamycin), JAK (Janus-
KiHaza), Wnt (00’emHaHHSI IBOX TE€HiB-OPTOJIOTIB: TeHa
wingless (Wg) IUTOHOBUX MYIIOK ApOo30@dil i IIPOTOOHKO-
reHa muieir — int-1) i MAPK (mitogen-activated protein
kinase), aKTUBYIOTbCSI, a iHIII IIISIXW IPUTHIYYIOThCS, Ha-
npukian uusix AMPK (aneHo3uHMoHOMOC(haTaKTUBOBA-
Ha MpOTeiHKiHA3a), 1110 BiAMOBIAA€ 32 BHYTPilLIHbOKJIITUH-
HUIA CUHTE3 eHeprii [§].

Tabnuys 1

KDIGO (Kidney Disease: Improving Global Outcomes)
2012: nporHo3 XXH Ha nigcTaBi pLUK® i anb6yMmiHypii

KaTeropii nepcuctyto4oi anb6ymiHypii
A1 A2 A3
HopmanbHa . .
a60 He3Ha\Ho n?%n:llp:za ni F:V?KZHa
nipBuLLEeHa ABULL ABULY
< 30 mr/r; 30-300 mr/r; > 300 mr/r;

< 3 mr/mmonb

3-30 mr/mmonb

> 30 mr/Mmmonb

HW3bKNA pnank*

MoMipHUn pu3smnk

Bucokuin pusmk

HW3bKNnin pr3mnK

MomipHun pr3mnk

Bucokuin pusmnk

MomipHWUiA pn3nk

Bucokuin pnamnk

[y>e BUCOKUN
pU3NK

Bucoknin pnank

Ly>xe BUCOKMIA
pU3nK

y>xe Bncokmi
pU3KK

Ly>e BnCOKmi
pu3MK

Ly>xe BUCOKMIA
pU3nK

y>xe BnCoKmi
pu3MK

C1 HopmanbHa abo B1coka >90
Cc2 HesHayHOo 3HMXeHa 60-89
S
XS C3a MoMmipHO 3HVXeHa 45-59
Jo
o~
8% C3b | CyTTeBO 3HUXEHA 30-44
5 &
= s )
NS C4 Pisko 3HxeHa 15-29
C5 HuvpkoBa HefoCTaTHICTb <15

y>xe BUCOKMi
pu3MK

Ly>xe BUCOKMIA
pU3nK

y>xe BnCoKmi
pu3MK

lpumitka: * — 3a BigCyTHOCTI iHLUNX MapKepiB NOLLUKOAXKEHHSI HUPOK a6o XXH.
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Moaarpa Ta rinepypukemis

Ilomarpa € HalimoIIMpPEHIIIOO 3aMaJbHOIO apTPOIaTi-
€to. B ychomy cBiTi Ha ogarpy crpaxknae 10 6 % HaceeH-
Hs; 1,4 % nacenennst Kutaio, 2,4 % — BenukobpuTaHii Ta
3,9% — CIIA [11, 12].

V nmopocaux 3i 30epexkeHoI0 (PYHKIIIEI0 HUPOK ITOIIH-
peHicTb mogarpu 3poctae 3 1 10 2 % (rinepypukemMis — 10
11 %), y nauienriB i3 XXH 4-i cramii — mno 32 % (rinep-
ypukeMis — 1o 80 %). Y 70 % mnanieHTiB 3 mogarpoio ta y
50 % mnarieHTiB i3 rinepypukemieto € XXH > 2 crazii. XXH
crpuse 3HKeHHIo ekckpelii UA i3 ceuero. Y mali€eHTiB 3
XXH 3a rinepypukemiio BBaxkaoTb piBeHb UA B cupoBaTiii
KpPOBi Yy XiHOK > 6 Mr/mi i y 4osoBikiB > 7 mr/mn. T'inep-
YPUKEMisl qyKe 4acTO CITIOCTEpIira€Thcs MpU TiMepTOHii Ta
LI tuny 2. Mix piBuem UA B cupoBarTili KpoBi Ta MOILIK-
penictio LI/, rinepronii Ta XXH icHye npsimuii 3B’130K
[13]. IMinBuimenHss UA y cupoBariii Ha 1 Mr/mj 36ibliye
CMepTHICTh (Ha 8—9 %) i 3arajbHUIi pU3UK iIEMiYHOI XBO-
po6u cepud (Ha 20 %) [11].

Kcantunokcunopenykrasa perymoe meradomizm UA
LIJISIXOM KOHBepTallii TiMOKCAaHTUHY B KCAaHTUH, a TMOTiM
y UA, ska po3kiamaeTbes (3a HOIMOMOIOI0 ypUKa3u) 10
aJIaHTOIHY, SIKUIA, Y CBOIO Uepry, pO3KJIaJaeThes (3a J0I0-
Morolo ypeasu) no amiaky [11]. Ha mporpecyBanns XXH
UA Mae BILUIMB yepe3 aKTHBallil0 peHiH-aHTi0TeH3UH-alb-
JIOCTEPOHOBOI CUCTEMU, €HAOTEeNiaIbHOI AUChYHKIIT Ta
OKCHUJIAHTHOTO CTPECY, 1110 MOPYIIYE CeKpelilo Ta OanaHc
MiX Ba3oKOHCTpukTopamu (aHrioteH3uH II, enmorenin-1
Ta TPOMOOKCaH A,) Ta Ba30AMIaTaTOpaMu (ITpOCTarJaHanH
I, (npocrauukiin), okeun asory) [11]. YTBopeHH: akTUB-
Hux ¢opM KucHio (ADK) (IepoKCUHITPUT) MOIIKOIKYE
JHK, BuKimKae nepeKrcHe OKMCHEHHS JIITiIiB i 3arn0esb
kitituH [11].

AiabeTtnyHa HedpponarTis

463 MiTbHOHU JIONEN Y BCbOMY CBITi CTpaXmaroTh Ha
1IJ1 (omHe i3 OCHOBHMX HeiH(EeKIIiiiH1UX 3aXBOpIOBaHb). Y
2045 polli, MOXJIHUBO, KiJIbKiCTb 3aXBOPIIUX 30iTbLINTHCS
10 700 MinbiioHiB. Y MallieHTiB i3 3aXBOPIOBAHHSIMU HUPOK
LI/I mocinae oCHOBHe Miclle cepeJi YNHHUKIB CMEPTHOCTI
Ta 3axBoproBaHoOCTi [14, 15]. 3anigo3puTtu niabeTMuHy He-
dponarito (JIH) y manienra 3 L] Tumny 2 MmoxHa 3a HasiB-
HoCTi anbOyMiHypii i/abo giabeTnuHoi peTrHoMNAarii [4].

JAH na mi3HilA cramii yCKIAgHIOETHCSI HiaOCTUYHUM
HUPKOBUM (hiOpo30M, KM XapaKTepU3yEThCSI MAaCUBHUM
BinkilagaHHSIM KoJjareHy (3 HakornumyeHHsIM ECM) ta 3a-
MillIEHHSIM CITOJIYYHOIO TKAaHMHOIO IMapeHXiMu HUPKU (3
YTBOPEHHSM pyous) [15—22].

Osznaku [IH: motoBlieHHs 6a3abHOI MEMOpaHU, PO3-
LIMPEHHS Me3aHTialy Ta MiIBUILIEHHS MTPOHUKHOCTI CyAUH
IUTs1 aTbOyMiHY, 1110 iHAYKYIOTbCS He(DepMEHTAaTUBHOIO IJTi-
Kalli€efo KoyiareHy Ta JiaMmiHiny [14]. [llomepynockiepo3 ta
HUPKOBA HEIOCTATHICTh TeX TOB’sI3aHi 3 HAJAMIpHUM Ha-
KOTMUYEHHSIM KiHIIEBUX TPOJYKTIB TPOrpecyrovoro TIJli-
kyBaHHS (RAGE). Ilpurnivennst excnpecii RAGE moxe
3MEHIINUTU CTPYKTYPHI 3MiHM B HUPKOBHUX KIyOOYKax 3
paHHbOIO TuchyHKIIEO |14, 23].

AHTUOKCUACGHTHQO Tepanis

IAyTarioH

Iyration (GSH) e tpunentumom: y-Glu-Cys-Gly
(rmyraMaT-uMCTeiH-TinMH). Ma€ TioabHY TPyIy 3aIUIIKy
LIMCTETHY, 32 paXyHOK 4oro (pyHKIIOHYE SIK BiTHOBHUK, a
TaKoX HyKJIeodinbHUI neHTp. € a8i popmu GSH: oxuc-
HeHa (GSSG) mucynbdinHa Ta BimHOBiIeHa (GSH) Tio-
soBa ¢opmu (puc. 1, 2). Konuentpaiiiss GSH i GSSG y
KiiThHax ccaBiiB 1—10 MM (BimHOBJIeHa hopma — 98 %).
CraHmapTHU YSIBHMI OKMCHO-BiIHOBHUII ITOTEHIIiaI
(E°) GSH -288 mV. 3HaxoguTbcsl MiXK HAWOIIBII TO-
sutuBHUM O,/H,O (+849 MB) Ta Hail0inbLl HEraTUBHUM
H*/H, (=423 MB) penoxc-napu [24, 25].

GSH i rayrapenoKCMHHU Mil0Thb Ha BiTHOBJEHHS -
cyab(hinHuX 3B’3KiB, BHACHi 10K yoro GSH oKUCHIOEThCS
no GSSG, skuii, y CBOIO 4epry, BiTHOBIIOETbCS HiKOTH-
HaminageHiHanHykaeotuadocdar-zanexHoro (HAIDPH,
BimHOBJIeHa hopMa) IIIyTaTiOHpeayKTa3olo [24].

VY mnasmi KpoBi Ta TO3aKJITUHHUX PidWHAX piBEeHb
GSH — kinbka uM; ogHaK y AeSIKMX MTO3aKJIITUHHUX Pinn-
Hax (piguHa cM30BOI OOOJIOHKM JIETeHb) OYJI0 BUSIBICHO
piBHi 100—400 uM [24].

AMigHU# 3B’S130K (MiX Y-KapOOKCWJIOM TJIyTaMiHy Ta
aMiHOJIaHLIOraMU IKUCTEiHY) 3aBaxkae posuierieHHio GSH
LUPKYJITIOIOUNMH CUPOBATKOBUMU Ta KJIITUHHUMM TIETITH -
naszamu. [amma-rinyraminrpancnenTtuaasa (GGT) riopoi-
3ye 1eil amigHuii 38’130K 10 Cys-Gly ta y-Glu. Cys-Gly,
y CBOIO Yepry, PO3ILEIIIOEThCSI BHYTPIlIHLOKIITUHHU-
mu Cys-Gly nentunmazamu i/abo MeMOpaHO3B’sSI3aHUMU
nunentuaazamu. Cys-Gly i/abo iioro okpemi omuHMIL
(Cys, Gly i y-Glu) BUKOPUCTOBYIOTbCSI KJITUHAMU ST
BHYTpilTHbOKTiTMHHOTO cuHTe3sy GSH. ¥V mporokax HuU-
pok i mianuyHkoBoi 3an03u GGT mae HaliBUIIUI piBeHb
1 eKCIIPECYEThC Ha MOBEPXHI MPOCBITY aOCOPOLIHUX Ta
eKCKpeTUBHUX KJIiTUH. OgHAaK BiH Mailke BiICYTHIl y re-
MaTOIUTAX i CepLEBUX MiOIUTAX. YHACTIIOK TeHETUIHOTO
nopyiieHHs (BiacyTHicTh akTuBHOCTI GGT Ha amikanbHil
MOBEPXHi MPOKCHUMAaJIbHUX KaHaJbLiB HUPKHU) BUHUKAE
rIyTaTionypis [24].

0 o
|

| I
COOH H CH:2

|
SH

No2N—CH— CH2— CH2—C — N — CH—C — N — CH2—COOH

Y6ixiHOH

Koensum Q,, (CoQ,,) € roio-
BHUM >KUPOPO3UMHHUM aHTUOK-
‘ CUJIAaHTOM, SIKMH CUHTE3YETHCS
H B OpraHi3Mi JIIOAMHU Ta 3aXUIIAE
BCi KJITMHHI MeMOpaHHU BiI IT0-
INKO/DKEHHST BUTBHUMM  paauKa-
Jgamu. CoQ, ) B MiToXOHIpisAx Gepe

PucyHok 1. GSH, BigHoBneHa tionosa ¢hopma

Y4acTh Y CTBOPEHHi afeHO3UHTPU -
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panukanu (ADPK) Ta Moxke Big-
HOBJIIOBATH iHILIi aHTUOKCUIAHTH,
Hamnpukiaza BitamiH E abo BiTamiH
C, 3aro0irajouym ITOLIKOIKEHHIO
JHK i MiToxoHIpiaJbHUX TIpO-
reinip [27]. CoQ,, mae aHTu-
OKCUIAHTHi Ta TIPOOKCHUIAHTHI
BJIACTUBOCTi. B 0oCHOBiI aHTHOK-
cuaanTHOi aii CoQ ; (BinHOBIEHOT
GopMM) JIEKUTH IeTIPOTOHYBAHHS
i JTOHOPCTBO EJIEKTPOHIB, SIKE, y
CBOIO Yepry, Bele A0 YTBOPEHHS
ceMiyOiXiHOHOBUX paauKaliB i
okucHenoi dopmu CoQ,,, Axuit
MOTIM TIOBHICTIO BiTHOBJIFOETHCSI

PucyHok 2. GSH, okucHeHa aucynboinHa chopma

dochaty (ATD) y npolieci OKUCHOTO (HoCchHOPUITIOBAaHHS
LIJISIXOM TIEPEHECEHHs eJIEKTPOHIB (Y MITOXOH/IpiaTbHOMY
JIAHIIIO31 TPAaHCIIOPTYBaHHS eJIeKTPOHIB) 3 KoMruteKcy I i 11
no komruiekcy 111, BrmmBae Ha MeTa0o0J1i3M aMiHOKHUCIIOT,
nipuMinuHiB Ta cynbdiniB, mintpumye pH y mizocomax, a
TaKOX OMNOCEPEIKOBAHO 30LIbIIYE €KCIPECil0 MeSIKUX Te-
HiB, y TOMY YKCJI i Tpo3ananbHux [26].

biogoctynnicte CoQ,, HusbKa (6;1m3bko 5 %) uepes
0COBMMBOCTI XiMiuHOI CTPYKTYpH, a came CoQ,j Mae onHy
3 Haii6inbL rixpododbHux Moneky. (puc. 3). CoQ,, 3acBo-
IOEThCS, K i BCi iHIII XUPOPO3YMHHI peyoBUHU [26]. ¥V
asaHanugTunanii kuui CoQ,, Mitenisyerses. € npuny-
LIEHHSI, WO HOCIA 114 moJermeHns HaaxomkenHsa CoQ
B EHTEPOLUTH — 1€ TpaHcnoprep xonectepuny NCPC L,
(Niemann-Pick C, Like ). B enrepounti monekynmu CoQ
MOMIIIIeHi B XiJIOMiKPOHHU, SIKi IOTPAIUISIOTh B JIiMpaTiu-
HY CUCTEMY, a 3BiITU — Yy KPOBOOOIIL, ¢ TPaHCHOPTYIOTh
CoQ,, B nmevinky. B nevinui CoQ, , SIK npaBuiio, moTpa-
TJIS€ B JIMOMPOTEiM HU3BKOI HIUIBHOCTI i Jlimonporeinu
Iy>K€ HU3bKOI IUJIBHOCTI TSI MOJAAJBIIOT0 TPAHCIIOPTY-
BaHH4 [26].

CoQ,, y kiituHi posmimyerbes (mpubausto 80 %) y
MITOXOH/PIisIX, 1€ BiIOYBA€ThCSI MOTO CUHTE3 (HAa BHYTPIII-
Hilt MiTOXOHIpiaJIbHiT MEMOpaHi), ajie TAKOX 3HaXOIUThCSI
B MeMOpaHax eHIOIUIa3MaTUYHOTO PETUKYIyMY, Ila3Ma-
TUYHI MeMOpaHi, TepoKcucomax, Jiizocomax Ta arnapari
Tonpaxi [26].

CoQ,, (moBHicTIO BinHOBIEHA (POpMaA) MOXE MPOAB-
JISITA cebe K HeOUIKOBUM JMmo(ibHUN aHTMOKCHUIAHT.
IMosHicTio BinHoBIeHa hopma CoQ, HeiTpaisye BilbHI

o)

o) CH,

H,C

"Co N H

O CH, 610

PucyHok 3. XimidHa cTpykTypa y6ixiHOHYy

MITOXOHIpiaJbHUM  JUXaJbHUM
JaHuorom [27].

Poab ditoTepanii B AikyBaHHi XXH

3maBHA BimoMi JIIKyBajJbHi BJIACTUBOCTI POCIMH IIPU
pi3HMX 3aXBOPIOBaHHSX, 30KpeMa IIPU 3aXBOPIOBAHHSIX
HUpPOK. Y JiTepaTypi 3yCTpiualoThbCsl MOBiZOMJIEHHS, IO
IeKiJibKa (iTorpenapaTiB IMO3UTUBHO BIUIMBAlOTh Ha
(YHKIIi10 HUPOK (Ha MOJEJSIX MOMiKiCTO3y HUPOK TBapUH)
i CTpUMYIOTB PiCT KiCT HUPOK [8].

Mera: Ha npuKiIagi KIiHIYHOTO BUIAAKY 3 BIACHOI
MPaKTUKA OLIHUTU NWHAMIiKy KJIiHiKO-1a00paToOpHO-iH-
CTPYMEHTAJbHUX MOKAa3HUKIB Ta BILJIMB aHTUOKCUIAHTHOT
Tepartii Ha 11i TTOKa3HUKM Yy MmalieHTa 3 noaiatizHoro XXH
Ta KoMopOimHoIo matosoriero (LI iy 2, moikicTo3 i 1mo-
narpa).

Ha mpoBemeHHS KIIiHIKO-1a00paTOPHO-iHCTPYMEH-
TaJIbHOTO MOCHIIKEHHS OTpUMaHO iH(MOPMOBaHY 3TOAy
nauieHTta. [1pu npoBeaeHHI JOCTIIKEHHS JOTPUMYBAINCh
MpaBUJI Oe3IeKu Il 30epeKeHHS XKUTTSI, 300POB’S i IIpaB
nali€eHTa, MOpPaJIbHO-€TUYHMX HOPM Ta KaHOHIB JIIOJCHKO1
rimHocTi 3rigHo 3 [enbciHchKolo AeKiapalliero BeecBiTHROT
MEIWYHOI acouialii (eTMYHI MPUHLMIIM MTPOBEACHHS Ha-
YKOBHMX MEIWYHMX AOCTIIKEHD 3a ydacTo JroanHu (1964—
2008 pp.)), OCHOBHUX TOJIOXKEHb KOHBEHI1i1 Pagu €Bpornu
Mpo TpaBa JoauHu Ta 6iomenuuuHy (Bin 04.04.1997 p.),
€TUYHOTO KoAeKcy BUeHoro Ykpainu (2009 p.) Ta Hakazy
MinictepcrBa oxoponu 310poB’st (MO3) Ykpainu Ne 690
Bix 23.09.2009 p. (3i 3mMiHamu, BHeceHUMH 3rinHo 3 Haka-
30oM MO3 Ykpainu Ne 523 Bix 12.07.2012 p.) [2].

KAiHiYHMIM BUNOAOK

Mamient K., 1962 poky HapomIKEHHS, 3BEPHYBCS
24.05.2021 poky 3a KOHCyJjbraliero Hedpoyiora B bpo-
Bapchkuit KIL, saxkuit € kiiHiuHOW0O 0a3010 Kadenpu He-
dposnorii Ta H3T HYO3 VYkpainu im. I1.JI. Llynuka, 3
JiarHO30M: MmoJjikicTo3Ha xBopoOa Hupok. LIJI. ITomarpa.
XXH 3-i cranii (pILIK® 31 min/x8/1,73 M? 3a CKD-EPI):
3MilaHa (niabeTuuHO-IojaarpuyHa) Hedpornarisi, IMoJi-
KiCTO3 HUPOK, CeYOBUiIl cuHApoM. [inepkaiemis ierkoro
ctyneHs. AprepianbHa rieprensis 11 cramii, 2-ro ctymnens,
pusuk 4. CH 0—1-i cranii. liarno3 XXH BcTaHOBmMOBaIm
3rimHo 3 pekomeHmanismMu HalrioHaabHOI HedpoJIoriyHol
cminku (NKF-K/DOQI) CIHA, xpurepismu KDIGO
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2012 poky Ta BianosinHo no Hakazy MO3 Ykpainu Ne 593
Bim 02.12.2004 poky (i3 3MiHaMu, BHECEHUMH 3TiTHO 3 Ha-
kazom MO3 Ykpainu Ne 384 Bin 24.05.2012) [2].

3 aHaMHe3y XUTTS BilOMO, 1110 B JUTUHCTBI XBOpIiB Ha
roCTpi pecripaTopHi BipycHi iHGeKIIii, BITpsIHY Bicmy, Kip.
CriagkoBUii aHaMHeE3: cepell POAUYIB IOJIKICTO3 HUPOK
BUSIBJICHO Y PiTHOTO OpaTa Ta y cTapiioi JOHbKM MallieHTa
K. Anepronoriunmii anamHe3 He oOTskenuid. IIKimmiBi
YMOBM TIpalli 3anepeuye. He KypuTh, aIkorojib BXUBAE He
9acTo.

3rinHo 3 aHaMHe30M xBopobu, y 2008 poli Bi3yai-
30BaHO KiCTM HMPOK 3a JOIOMOTOIO YJIbTPa3BYKOBOI Jia-
rHoctuku (Y3/1). B 2011 poui — crauioHapHe JiKyBaHHS
B bpoBapcekiit KJI 3 mpuBoay neGroTy rnmogarpu y BULJISIAL
TOCTPOTro JIiIKTbOBOTO Oypcuty, a B 2018 polli eH1OKpUHO-
soroM bposapcekoro K/ILI miarHoctoBano LIJI tumy 2.
VYrepie MminBUIIEHHSI KpeaTWHiHY 3adiKcoBaHO B KiHIIi
2018 poky. /1o HedpoJiora He 3BepTaBcsl.

IIpu xniniuHOMY oOcTexxeHHi maiieHTa K. Oyno Bu-
SIBJIEHO TTaCTO3HICTh HUXKHIX KiHIIBOK, MiABUIIICHHS apTe-
pianbHOTO THCKY (AT) mo 180/100 MM pT.cT. Inmexc Kete
29,4 kr/m?. Inmexc Yapicona 6 6aiis. Ingekc Kepmo —18.

Jlabopamopre obcmexcenns. 3arallbHUI aHali3 Kpo-
Bi: eputpoumtu — 4,1 T/n, remornobin — 133 r/m,
neikouutda — 6,4 I'/n, tpomboumtu — 181 T/x,
IIOE — 6 mMm/ron. BioximiuHe mOCTiIXKEHHS KPOBi: Kpe-
atuHiH — 201 MKMOJIB/J1, ceyoBuHa — 12,8 MMoJib/J1, ce-
yoBa Kucjaora — 344 MKMOJIb/JI, HaTpiii — 142 MMmoub/1,
Kaiit — 5,65 Mmmosb/J, xa0p — 105,2 MMoTb/1, 3arajibHHiA
Oinok — 79 r/n, anboyMiH — 37 r/n1, 3aranbHuii 6i1ipyoiH —
6,3 MKMOJIb/J1, TJTI0OKO3a — 7,7 MMOJIb/JI, 3aTaJIbHUI X0JIeC-
TepuH — 6,53 mmonw/n, ITTT — 36,12 nir/mn. 3aranbHUi
aHaJIi3 cevi: MyTHICTb — He BUSIBIIeHO, TiuToMa Bara— 1,020;
ypoOisiHoreH, OuIipy0iH, KETOHU, HITPUTH Ta LIyKOp — He
BusBiIeHo, pH — 6,5, 6imok (xixpkicHo) — 0,15 /1, epu-
TpouuTn — 14,5 eieMeHTa/MKJ1, He3MiHEeHi epUTPOLIUTU —

14,2 enemeHTa/MKJ, JelikouuTu — 1,1 eremeHTa/MKII,
emitenii — 0,0 ereMeHTa/MKJI, UWJIIHAPU TiaJliHOBI —
0,13 enemenrta/Mkia, Kpucraiu — 0,0 enremeHTa/MKII,

cmi3 — 0,13 enemenrta/mki. Y3J1 HUpPOK: IpaBa HUP-
Ka — TOBIIWHA 66 MM, IIMpHUHA 66 MM, ToBXMHA 120 MM,
TOBIIIMHA TapeHXiMu 14 MM, poaralillyBaHHSI 3BUYAliHE,
KOHTYpU HEpiBHi, 4iTKi, (popma HernpaBWibHA, €XOTCH-
HICTh MapeHXiMM He 3MiHeHa, CITiBBITHOIIIEHHS CUHYCa IO
MapeHXiMU He TIopyIleHe, KOPTUKOMEAYJIspHa nudepeH-
mialrist 30epexxeHa, KOHKPEMEHTH — 0 2 MM, MHOXWHHi
Kict — Bim 2 go 50 MM; JiBa HUpKa — TOBIIMHA 67 MM,
mupuHa 68 MM, HoBXMHa 121 MM, TOBIIMHA MapeHXiMU
15 MM, po3TalryBaHHsI 3BUYaiiHe, KOHTYPU HEPiBHi, YiTKi,
¢opmMa HempaBWJIbHA, €XOT€HHICTh MapeHXiMu He 3MiHe-
Ha, CITiBBiIHOIIICHHSI CUHYCA JI0 TTapeHXiMU He TTOpYIIeHe,
KOpTUKOMeIyJIsipHa iudepeH1ialiist 30epekeHa, MHOXWH-
Hi KicT — Bix 5 1o 39 MM, iHIIIe — KpOBOTIK 110 Tiepudepii
30iMHeHMIt, 30MpasbHa CMCTEMa He po3linpeHa. BucHo-
BOK: Y3-03HaKH IMOJiKiCTO3y HUPOK.

IIpu3HayeHO MOOOCTEXKEHHS: KOHTPOJIb KpPEaTHHIiHY,
CEUYOBUHU, CEYOBOI KMCJIOTU, KaJliii y IMHAMIlIi, CHpOBaT-
KOBUIA 3araJIbHUI Kallblliii, i0HI30BaHUI1 KaJblliii Ta ¢oc-
¢dop, aHali3 ceui Ha JOOOBY MPOTEIHYPilO, CIiBBiAHOIIEH-

H$ albOyMiH/KpeaTuHiH ceyi, gieta No 75 3a [1eB3Hepom,
MoaudiKalis cCiocoOy KUTTS, 1110 ITepeadayae 0OMeKeHHS
CITOXMBAHHSI HATPil0 Ta KOHTPOJIb MacW Tija, i MeauKa-
MEHTO3HE JIiIKyBaHHSI B aMOYJIaTOPHUX yMOBAX: eHaIarpuil
o 10 Mr 2 pa3u Ha 100y mig KoHTposieMm AT, aropBacTaTuH
20 mr (1 Tabnerka) 1 pa3 Ha gOOy il KOHTPOJIEM JIiITiI0-
rpamu, Jibepa mo 1 Tabnerni 3 pa3u Ha J00Y, KETOCTEPIIT
3 tabneTku 3 pa3u Ha 000y, HedpomaTuH 10 40 Kpamenb 2
pa3u Ha o0y, aHe3a 1 TabieTka 2 pa3u Ha J00y, pEHOXEJIC
o 1 Tabnerwi 3 pa3u Ha 10o0y. [IpenapaTu mpuitManauch mi-
CSIYHUM KypcoM 3—4 pa3u Ha pikK.

[MawieHTy OyJ10 3aIIPOMOHOBAHO B3ITU Y4acTh Y paHI0-
Mi30BaHOMY BiIKPUTOMY MPOCTIEKTUBHOMY B MapaieJbHUX
rpynax i3 guzaiitHom POEM (Patient-Oriented Evidence
that Matters — TOIIYK pe3y/bTaTiB, sIKi MalOTh 3HAYEHHS
g naniedra) pocinimkeHdi ROLUNT (UROmoduLin
UbiquinoNe GlutaThione). Ilicas mnignmucaHHs mnmaii-
e’HtoMm K. iHdopmoBaHOi 3ronu BiH OyB OOCTEeXXeHUI Ha
YPOMOJIYJIIH CceYi Tpu4i: Ha TMOYaTKy AOCHIIKEHHS —
2 120 020,0 nr/mm, yepe3 3 micaui — 2 531 185,0 nr/mn
i uepes 6 MicALB Mmicis MEpPIIOrO MOCTIIKEHHS —
2 723 821,0 nir/mn. [Jo nikyBaHHsI OYB JOJaHWI TJIyTaTiOH
o 100 mr 2 pa3u Ha 100y MiA Yac iou IMPOTSATroM 3 MiCsIIIiB.

IManienty K. O6yn0 3amponoHoBaHO BiAINOBICTU Ha 3a-
MUTaHHSI HacTymHuUx aHkeT: Medical Outcomes Study-
Short Form-36 (MOS SF-36), onuryBaibHuKa Mopic-
ki — Ipina (MMAS-8), O.M. Beiina, 10.M. YepHoBa
Ta [Oo/IaHACHKOTO OMUTYBaJbHUKA XapyoBOI TMOBEIiHKHU
(DEBQ) nis oliHKM SIKOCTi XXWUTTS, BEreTaTUBHOI peak-
TUBHOCTI, MPUXUJIBHOCTI MalliEHTa 10 JIIKyBaHHSI Ta Xap-
YOBOI IMOBeHiHKMU. 3a pe3yJbpraraMu aHkKeTyBaHHI MOS
SF-36 Ha moyaTKy gociimkeHHs, y namienta K. ¢pizuunuii
KOoMITOHEeHT cTaHOBUTH 36,40 (PF (Physical functioning) —
45,00, RP (Role physical functioning) — 50,00, BP (Bodily
pain) — 74,00, GH (General health) — 27,00), ncuxoso-
rivnuit komnoHeHt — 43,98 (VT (Vitality) — 30,00, SF
(Social functioning) — 75,00, RE (Role-emotional) —
66,67, MH (Mental health) — 56,00), y kiHui mgocii-
IKeHHs: disnyHuii komrmoneHT — 40,23 (PF — 60,00,
RP — 50,00, BP — 74,00, GH — 37,00), ncuxojoriyHuii
komrnoHeHt — 47,80 (VT — 55,00, SF — 87,50, RE —
66,67, MH — 60,00). 3a pesyasratamu Tecty O.M. Beiina
Ha IMOYaTKy AOCIIIKeHHsT — 13 0aniB, y KiHLi — 9 GaJiB.
AnkeryBanHs 3a FO.M. YepHOoBUM 1OKa3ajao Takuii pe-
3yJIBTaT: Ha IOYaTKy JocimkeHHsa —4,7 6ana, y KiHIi —
—1,5 Gana. BuBueHHs xapuoBoi moBemiHku 3a DEBQ
MIPOBOAMJIOCS Ha MOYaTKy AOCTiIKeHHs: 3a nepiii 10 mu-
TaHb (OOMeXyBaJibHAa XapyoBa IOBediHKa) — 2 Oauu; 3a
11—23-Te nuTaHHs (eMOLiOreHHA JIiHig MOBEAiHKM) — 3
Oanu; 3a 24—33-Te nuTaHHs (eKCTepHaIbHA XapyoBa Io-
BeAliHKa) — 6 GaiiB. AHKeTyBaHHS MMAS-8 npoBoauio-
¢S B KiHIIi JOCJIIKEHHS JUIsT OLiIHKW NTPUXUJIBHOCTI TTarli-
€HTa 10 JIIKyBaHHS i M0Ka3ajo CepeHIO TPUXWIbHICTb 10
JlikyBaHHS (7 GaniB).

V nanienTa K. BigMideHO MO3UTUBHY JUHAMIKY, piBeHb
KpeaTUHiHy 3HU3UBCS A0 72,2 MKMOJb/JI, CEYOBMHA — IO
8 MMoOJIb/JT, B 3araJIbHOMY aHaJli3i cevi: MyTHIiCTb — He BU-
siBIeHo, mutoMa Bara — 1,019, pH — crnabokucnuii, 6i1ok
(KiJIbKiCHO) — He BMSIBJIEHO, JIeMKouuTu — 1—2 y moui
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30py, eniTeiil miockuii — 0—2 y mouti 30py. 3a pe3ysbra-
Tamu Y3/l HMpPOK: y MpaBiii HUPILI 3MEHILEHHS pO3Mipy
HaiOibIIOL KicTh 10 45 MM, y JiBiii HUpLI — 10 29 MM.
CriocTepeKeHHsI 3a MalieHTOM TPUBaE.

BucHOBKMU

VY uporo namieHra 3 popianizHoro XXH Ta xoMop0Oin-
HOIO TIATOJIOTIi€I0 BiAMIYEHO ITO3UTMBHY IMHAMIKY KJTi-
HiKO-JIa0OpaTOPHO-IHCTPYMEHTAJIbHMX IIOKAa3HWKIB Ta
MOJIMIIEHHS SIKOCTi XMTTS Ha TJi HNPUMOMY aHTHOKCH-
JaHTHOTO Mperapary (IJIyTaTioHy).

KonduiikT inTepeciB. ABTop 3asiBjisie PO BiACYTHICTh
KOH(DIIIKTY iHTepeciB i (piHAaHCOBOI 3alliKaBJIEHOCTI IpU
HaIMCaHHi CTaTTi.

Indopmania npo dinancyBannsa. PoboTy BHKOHaHO
3a BJIacHi Koty acripaHTa. CtaTTst € ¢hparMeHTOM Ha-
YKOBO-JIOCJIiTHOI poOOTH acmipaHTa Kadenpu Hedpoorii
ta H3T HailioHanbHOTro yHiBEpCUTETY OXOPOHU 30POB’SI
Vkpaiau imeni I1.JI. Hlynuka 3a Temoro «Exckpelrist ypo-
MOIYJIiHY i ioro KJIiHiKO-7Ta0opaTopHa OIiHKa, 3HAYeHHSI
B paHHIM DiarHOCTUIII, peHOIIPOTEKIIil i ONTUMi3allii JTiKy-
BaHHs XXH Ha (oHi MOJIEKYJISIPHOTO CTpecy», Y paMKax
HJIP xadenpu 3a Temamu: «Po3pobieHHST TeXHOJIOTii 30¢e-
pexXeHHs ¢pyHKIIi1 HUpOK y nauieHTiB 3 XXH Ta rinepypu-
keMmiero» (2021—2022 pp.), HOMep nepKaBHOI peecTparlil
0121U100446, i «BuB4eHHS BIUIMBY TilOYPUKEMiIHOI Te-
pamii y namieHTiB 3 XXH Ta oGrpyHTYBaHHSI ONITUMAaIbHOT
teparii» (2019—2023 pp.), Ne 0119U101718.
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The effect of antioxidant therapy on the course of predialysis chronic kidney disease
in a patient with comorbidity

Abstract. Chronic kidney disease (CKD) is almost always as-
sociated with comorbidities such as diabetes, hyperuricemia/
gout, urolithiasis, often with urinary tract infection, hyperten-
sion, polycystic kidney disease, and other conditions. Autosomal
dominant polycystic kidney disease is an inherited kidney disease
(1/1000—1/400 worldwide) affecting mainly adults, caused pre-
dominantly by mutations in PKD, (85—-90 % of cases) and PKD,
genes (10—15 % of cases), which encode polycystin-1 and poly-
cystin-2 proteins, respectively. In adults with preserved kidney
function, the prevalence of gout increases from 1 to 2 % (hyper-
uricemia up to 11 %), in patients with CKD stage 4 — up to 32 %
(hyperuricemia up to 80 %). 70 % of patients with gout and 50 %
of patients with hyperuricemia have stage 2 CKD. CKD contrib-
utes to a decrease in the urinary excretion of uric acid. In patients
with CKD, hyperuricemia is considered to be a serum uric acid
level > 6 mg/dL in women and > 7 mg/dL in men. Hyperurice-
mia is very often observed in hypertension and type 2 diabetes. In

patients with kidney disease, diabetes is a major factor of mor-
tality and morbidity. Diabetic nephropathy can be suspected in a
patient with type 2 diabetes in the presence of albuminuria and/
or diabetic retinopathy. Signs of diabetic nephropathy: basement
membrane thickening, mesangial expansion, and increased vas-
cular permeability to albumin induced by nonenzymatic glycation
of collagen and laminin. Comorbidity has a negative impact on
patients’ health due to increased morbidity and mortality. Such
patients are at risk of rapid progression of CKD into the end
stage, which requires renal replacement therapy. Therefore, early
diagnosis, treatment and prevention of CKD complications are
important for such patients. This article highlights the impact of
antioxidant therapy and phytoneering on the course of CKD in
patients with comorbidities.

Keywords: chronic kidney disease; polycystic kidney disease;
gout; hyperuricemia; diabetic nephropathy; antioxidant therapy;
glutathione; ubiquinone
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Mam’atka nadieHTty

KIDNEYS

CeyokaM’ssHO XxBOpO6Q:
9K He AONYCTUTU YTBOPEHHS KaMeHiB | N036yTucs ix

JloBeneHo, 10 KOXHa JecsTta JIIOAWHA BIPOJOBX KUT-
T MaTUMe KaMeHi B Hupkax. [lommpeHicTh ceyokam’siHOl
xBopobu (CKX) nenani 30i1bLIyETHCS Yepe3 3MEHIIeHHS (i-
3UYHOI aKTUBHOCTI Ta 3MiHM B XapyyBaHHi ypOaHi30BaHOIO
HaceseHHs1. [laBaiiTe pa3oM 3HaliieMO BiATIOBii Ha Ballli Haii-
YaCTillli MATaHHS, 110 HAAXOAITh Ha aIpecy peaaKilii KypHaJty.

1. Ocno6ni npudunu po36UMKY Ce40Kam AHOI Xgopoou: u
BUHHI 2eHeMUKA, 20PMOHAAbHE MAO0, 8IK MOuj0?

Taxk, yci ui ¢akTopm GepyTh ydacTb, a TaKOX Oarato
inmmx. Hanpuxian, CKX ygacTiie po3BuBaeThes B ypoa-
Hi30BaHUX MICIIIX MIPOXKMUBAHHS, Y CYy4aCHOI'O MOKOJIiHHS,
HIX y MOMNepeaHix, 3aJIeXuThb Bil xapuyBaHHs... OTXe, 10-
CTEMEHHO He BimoMi KpuTuuHi akropu po3Butky CKX,
TOMYy ii mpodiTakTKa — MPoLeC JOCUTh OOTSIKIMBUIA.

2. AKkwo useneno coni 6 ceui ma nicok y HUpKax, Ky me-
Panir Modice npUHAUUMU NAUiEHMy Ha NOYamKogii cmaoii
cimeliHuil aikap npu okcaaypii, ypamypii, gocghamypii, 3mi-
wanux gopmax?

€ Tpu OCHOBHUX (DaKTOPH, SIKi IPOBOKYIOTH IIPOrpecy-
BaHHSI HAsIBHOTO HAUIMIIKY coJieil mo crupaBxkHboi CKX:
MaJia KiJIbKIiCTb cedi (MeHime 3a 1 J1 Ha Jo0y, IIpoTe Biporim-
HO HIDKHSI M€Xa He BimoMa), HasIBHICTh iH(EKIIil CeY0BUX
nurixiB i pH ceui. ToMy cimeliHuii Jikap 3a3BU4yaii BU3HaAUYa€
KIJIBKICTb 1000BOI CeYi, KiIbKiCTh i SIKICTb coieil y 1000Biit
ceui Ta 1 pH, a TakoxX HasIBHICTb JIEMKOIIMTIB i HITPUTHOI
peakiii abo Gakrtepiypii. A manmu GOpPMYIOThCSI PEKOMEH-
Jalii: KiIbKIiCTh cedi Ha 100y rmoBUHHA csaratu 1,5—1,8 I,
ceya MoBMHHA OyTH CTepWIbHOIO, a BiamoBiaHo 10 pH ceui
MpU3HAYAIOThC 11 MoardikaTopu, 1100 COJli IEPEeXOANIN B
PO3YMHHY (hOpMY, HATIPUKIIAJ, 32 HAsSIBHOCTI ypaTiB Yy KiJlb-
KOCTi, 1110 TepeBuliye (izionoriyHy, Mpu3HAUYAEThCS OTYXK-
HEHHSI Cevi, apKe ypaTu (OpMYIOTh KaMeHi caMe B KMCJIOMY
cepenoBuili. Jlyxe BaKJIMBUM € BU3HAYEHHSI HOPMAJTbHOTO
macaxy cedi, IUIsl 4Oro 3a JaHUMMU YIbTPa3BYKOBOI'O JOCIi-
mkeHHs1 (Y3[1) Ta OLiHKM ypOoOMHAMiKM CiMEMHUI JIiKap
MOXe OaTu AOJATKOBI peKoMeHmallii, HallpuKJaa Mpru3Ha-
YUTH MpenapaTu, 110 TraJbMyIOTh 30UTbIIEHHS EPeaIMiXypo-
1110 i TinepTpodist 3MEHIITY€E IIBUIKICTh TOKY CeUi Ta CTaAHO-
BUTb JTOJATKOBUI pU3UK YTBOPEHHS KAMEHIB IPY HAsSIBHOMY
HaJUTMIIKY KPUCTaiB COJIi, 1110 HEPiJTKO HA3UBAIOTh MTiCKOM.

3. Hki epynu npenapamieé uu KoOHKpemHi npenapamu
(MIiNCHAPOOHI HenameHmMoB8aHti HaliMeHy8aHHS) HalleheKmue-
niwi? Illo H06020 Ccb0200OHI 3’98UN0CS 6 UbOMY HANPSAMI, SKI
Hoei nidxodu yu npenapamu?

HaiicyyacHimi HacTaHoBu 3 mpuBomy JiKyBaHHs CKX
Bin €BporneiichbKoi acolliallil ypoJIoriB, 110 3’ SIBUIUCS B 0e-

pe3Hi 2023 p., He BHEC/IU JAOMOBHEHb Y JiKyBaHHS. L1i me-
TOIM BiOMi i CYyTTEBO HE 3MiHIOIOThCS ocTaHHi 10 poKiB,
MpoTe BOHU, Ha XaJjb, He € 100% edekTHBHUMU. 3auia-
€TbCsI HEOOXiTHUM MiITPUMYyBATH KiJIbKICTh ceui moHax 2 J
Ha 100y (y cepeaHboMy 2,5 JI), CTEPUIIbHICTh Cedi, «He-
NpYy>kHI0» 10 KameHto pH ceui it noopuit macax ceui. [Tpore
s, SIK He(poJIoT, MOXY B MiXKIMCUMUIUTIHAPHOMY TIOJIi JaTH
nesiki mopanu. [lepia mopazga: JiKyiiTech B yposora, 0o 1ie
crnemiamicT i3 aikyBanHg CKX. Ilig Harmsmom cimeitHoro
JIiKapsi MOXHa CIpoOyBaTH IIpernapaTi, SIKi 30iIbLIyIOTH
KiJIbKIiCTh Ceui, SIKIIO JIIOAMHI 11e He BIA€ThCS 3pOOUTH Ca-
MOCTIiliHO, — iHTiOiTOpM HATpili3aaeKHOTO KOTpaHCIIOpTe-
pa I10Ko3u 2-ro TUIly. BoHU OTpe6yoTh CTEpUIBHOI cevi
1 JKOPCTKOTO KOHTPOJIIO, ajie TapaHTOBAaHO AaloTh 2,5—3 1
ceui Ha 100y. [1podinakTka BAHUKHEHHS iHQEKIIiT MoXe
MPOBOJUTHUCH 3a JIOIMOMOIOI0 Mpemnapary nemOiHa O.ro,
MIPUPOIHOTO OapBHUKA Pa30M i3 XKypaBJIMHOIO, ITpodiTak-
TUKa BTpaTu (BYHKIIil HUPOK BiAOYBAETHCS TPU 3aCTOCY-
BaHHI Tperapary Jiidepa.

4. Sxuwo 8xce ymeopuaucs OpiOHi KameHi, 4u 3MIHIOEMbCA
maxkmuixa aiKyeanns i 6 womy came? Illo nopexomendysamu 6
naati yumpamuoi mepanii?

Ilepenycim Tpeba BU3HAUMTHUCH 3i CKJIAIOM KaMEHiB,
JUTSI YOTO MOXJIMBE TPOBENCHHSI PEHTTeHOKOHTPACTHOI
CMHEKTPOCKOIii KaMeHIO (SKIIO BiH BUUIIIOB) ab0O 3acTo-
COBYBaHHS SIIEPHOI CrieKTpocKorii. OpieHTOBaHO Ha Horo
CKJIaJl BKa3ye J00OBe BUALIEHHS COJIell 3a pe3yjbTaTaMu
aHaJIi3y TpaHCITOPTY coJjieid. JIpyre — BIIEBHUTHUCH y BiACYT-
HOCTI OaKTepiii y cedi, U1 YOTO MOCTiIOBHO BUKOHYIOTh-
cs1 2—3 mociBu cedi. 3HOB CJIijl TOBEPHYTUCH JI0 KiJTIbKOCTI
cedi, 110 BUMIISIETbCS 3a 100Y. [licas 1poro migdupaeTbes
LIUTpaTHA CyMIIIL.

5. Hupkoea koavka: aki 3axodu il npenapamu 8jicusami,
w00 He NOCYHYMU KameHi Ui y moil Jice uac 3ynuHumu Hanao?

3a3Buyaii Mpu3HavalThCsI 3HEOOI0BAJIbHI, CIIa3MOJli-
THKM ff TAMCYJIO3MH. [X BUGip BU3HAUAETHCS KOHKPETHOIO
curyailieto. BogHe HaBaHTaXXEHHS MOXE MPOBOJUTHUCH
TUIBKM B YMOBaX YpOJIOTIYHOIO BiIIiJIEHHS, alXe Iacax
KaMEHIO MOXe BUKJIMKATU PO3BUTOK TOCTPOTO Ypaske€HHS
HUPKU a00 HaBiTh 000X HUPOK (pedIeKTOPHO).

6. Axwo Haseuicmy coaeil yCKAAOHHOEMbCA 3ANANbHUM
npouecom, AKi epynu npenapamie Modce NpUHauUmMu cimei-
Hull nikap?

3a pe3ynbpraTaMyd aHali3y IOCIBY Ce4i BM3HAYAIOTHCS
aHTUOIOTUKM, OO SIKMX YyTauBa (piopa, 10 BUKJIMKAE 3a-
MaJbHUM mporiec. Jlikap cnupaeTbess Ha TOKCUYHICTh aHTHU -
0ioTHKa 10 HUPOK, MIOIEPEIHIO iCTOPil0 Oro mpru3HaAYeHH!,
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HaKOLIBIITY MOXJIMBY e(peKTUBHICTh. Ha xkajib, aHTMOi0TUKM
He 3aBXIM BUPILIYIOTh MPoOieMH iH(IKOBAHOTO KaMeHIo,
00 BiH Mae 0ararollapoBy CTPYKTYpPY, SIKa BXe, IMOBIpHO, Bi-
no0Opaxae IorepenHIo icTopito iHdikyBaHHs. ToMy TOLiIb-
HUM € TIpM3HAYEHHSI JOBrOTPMBAJIOI aHTUOAKTepialbHOI/
YPOAHTHUCENITUYHOI NMPOMITaKTUKUA, HAMpUKIIAI, 3a3Haye-
HUM BHUIIIE MperapaToM rnemoOiHa 010 i, MOXIMBO, (hopmy-
BaHHS IMYHITeTy, HaIIpUKJIaM, IIPY 3aCTOCYBaHHI ypiBaKy.

7. AKi ycKaaOHeHHsa MOJICYymb UHUKAMU NPU MPUBANOMY
convosomy diame3si (4u MoxicAUBi HAOPAKU, 30iNbULeHHS PO3-
Mipie HupKu, nopyutents ii Qpynkuyii, inui Heghposoeiumi npo-
bnemu, apmepianvra einepmensis mouwo)? Illo dodamu do
mepanii 6 makux eunaoxkax?

ConpboBuii miate3 — 1e HamiBaiarHo3. [Ipore, miiicHo,
TpUBaJia KPUCTAIypisi cama MoxXe OyTU TPOSIBOM 3aXBO-
PIOBaHHSI, HAMPUKJIA[ EHIOKPUHHOTO, i MOXe BUKJIMKATH
HeoOOpOTHI Mmpolieci B HUpKaX, HaMPUKIIaa PO3BUTOK iH-
TepcTulliaibHOTO Hedpurty. ToMy mepiia nopaga: He He-
XTyHTe HEeCIIOAiBaHOIO 3HaXiaKoIo Ipu Y3 HUPOK, SKIIO
TaM BUSBJICHI coii abo ix KoHrioMmepaTu. Jlpyre: 3po0iTh
aHaJjIi3 KpOoBi, IpMHAaMHI Ha KpeaTHUHiH, CEYOBUHY i cedo-
BY KHCJIOTY, i 3araJIbHUI aHaJi3 cedi. A IMOTiM IMPOKOHCYJIb-
TyHTeCh y CBOTO CiMEIHOTrO Jiikapsl.

Ton 6 nopaa AAS NPOPIAAKTUKN

Hauionanbauii HupkoBuii pona (NKF) Hagas mopanu
JUTS1 IpODiIaKTUKY KAMEHEYTBOPEHHSI B HUPKAX i 3acTepir
BiJl MOMUJIOK, TTOLIMPEHUX Cepejl HACEJEHHSI, 8 MOXJIUBO, i
B PEKOMEHAILisIX JIiKapiB.

1. CnigkyiiTe 3a MOTOBUIIJICHHSIM, 11€ HE TIPO «BUTa-
HSIHHSI» coJieii 3 opranizmy. CayHu, rapsiva fiora i Baxki ¢i-
3UYHI BIIPaBU MOXKYTh MPU3BECTH JO YTBOPEHHSI KaMEHiB
y HUpKax 4epe3 3HaYHy BTpaTy BOAM OPTaHi3MOM, a OTXKe,
i IO 3HMKEHHSI YTBOPEHHsS Cedi, 0COOJMBO BIITKY. Toxk
MnuiiTe 6araTo BOAU IIiJ Yyac 3aHITh CIIOPTOM UM iHIIOI MTi-
SJTBHOCTI, 1110 BUKJIMKAE ITiIBUIIEHE MTOTOBUIIJIEHHS, 11100
He JaTy 3MOT'M MiHepajlaM CTBOPIOBATU KOHIIEHTpallii, IIpu
SIKMX BiOYBA€THCSl YTBOPEHHSI KAMEHIB y HUpPKax i cedyo-
BUBITHUX LIJISIXaX.

2. KameHi okcanary Kajbliio € HAUOIIMPEHIIUM TH-
MOM KaMeHiB y HMpKax. ToMmy yTBepawiacsi XubHa TyMKa,
110 0OMEXeHHS BXXWBaHHSI MPOJYKTiB, OaraTux Ha okca-
JlaTu, 3MEHIIUTh (POPMYBAHHSI OKCaJlaTHUX KaMeHiB. O~
Hak IIe He 30BCiM TakK. BinbIIicTh KaMeHiB (hOpMYIOThCS,
KOJIM OKCaJIaT KaJIbIIiIO 3B SI3YETHCS 3 KAJIBILIIEM Y MOMEHT
YTBOPEHHS cedi B HUpKaxX. ToMy He 3MeHIIyITe KiIbKiCTb
OKcCaJlaTiB y 1Xi, IpUHANMHI 1Ie¢ HEPO3yMHO 3 TOYKHU 30Dy
3a0e3IeUeHHs] OpraHiaMy HEOOXiTIHUMU pEeYOBUHAMM.
IIpocTo BxXMBaiiTe MPOAYKTH, OaraTi OKcajgaTaMu Ta Kajb-

1ieM, ogHOoYacHO. To/li BOHU 3B’13yBaTUMYThCSI MixK COO010
B IIUTYHKY W KMIIEYHUKY 10 MOTPATUISIHHSA B HUPKH, 11O
3MEHIIIUTh PU3UK YTBOPEHHS KAMEHIB.

JI>xepesia okcayartiB: ()pyKTU Ta OBOYi, TOpiXu, HACiH-
Hsl, 3epHa, 0000BI i HaBiTh IIOKOJIA i Yail. Bucokuii BMicT
OKCaJIaTiB MaloTh: apaxic, peBiHb, IIMUHAT, OYpsIK, IIIOKO-
JIaJ i coJIofKa KapTOTLIs.

3. Kansiit He Bopor. /lieTa 3 HU3bKMM BMiCTOM KaJlb-
1i1o (aKTUIHO 301JIBIIYE PU3UK PO3BUTKY KAMEHIB y HUP-
Kkax. He 3meHIyiiTe i1oro criokuBaHHsI!

4. HacTymHMMU 3a 4aCTOTOIO MOIIMPEHHS € KaMeHi ce-
YOBOI KMCJIOTH (ypaTu), 10 YTBOPEHHSI SIKMX MOXKE MPU3BO-
JIIUTH HAaAMipHE CIOXMUBAHHSI M’sica Ta iHIIKMX MTPOIYKTIB 3
BUCOKMM BMicTOM Oijka (ITypuHiB), OCOOJMBO MEYiHKU,
sI3MKa, aH4YOYCiB, capauH, OEKOHY, SJIOBUYMHU, LBiTHOI
KaIlyCTH, TPiCKM, IIMHKW, TSJSITUHU i OJIeHUHU. ToxX 00-
MEXHUTHU iX Y CBOEMY palliOHi TaKU BapTo.

5. SIkio KaMeHi yxe 3’SIBUJIACSI, 3ragaiiTe Ipo JIMMO-
HaJ — HaTypaJIbHi IUTPATU COKiB, SIKi B HbOMY MiCTSIThCS,
MepelKOIKalOTh YTBOPEHHIO KameHiB. OmHaK KyIyiTe
JIUMOHaA 06e3 IyKpy abo caMi IPUTOTYWTe TaKMil HaIlii,
3MIIIYIOUM CiK JiaiiMa a00 JTMMOHA 3 BOAOIO i 3aMiHHUKOM
LIYKDY, SIKIIIO 11€ HEOOXiIHO.

6. OnnH KaMiHb YTBOPIOEThCS pinko. SIKIO BiH yxke
3’BUBCS, 1Ie MiJABUIILYE PU3UK MOBTOPHOTO KaMEHEYTBO-
peHHs1. ToMy He irHopyiiTe Iepluuii A3BiHOYOK — 3Bep-
HITbCSI Ha KOHCYJbTALlil0 10 JIiKaps i JOTpUMyITecsT oro
MPUITUCIB.

KypopTHe AiKyBAHHS: SIKY BOAY NMUTU?
Hocuth eheKTUBHUMU € JIIKyBaHHS i TIpodilakTuKa
cevyoKaM’sTHOI XBOpOOU B CAHATOPHO-KYPOPTHUX YMOBaXx.
B YxpaiHi 3 11i€10 MeTOI0 MOXKHA CKOPUCTATUCS KypOpTaMu
Tpyckasus, CsanaBu, MopimuHa. MiHepanizoBaHa Boda
MiCTUTD I€BHY KiJIbKICTb COJICii, 1110 3MEHIIIYE KpucTali3a-
1[i10 ceui Ta Ma€e CeYOoriHHy Aito. Bimomi Takox JiKyBajb-
Hi BJIACTUBOCTI JeMiHepali30BaHUX BOM, SIKi OTPUMYIOTh
LIJIIXOM AUCTWIALIT a00 3BOPOTHOIO OCMOCY, HEpiIKO 3
HACTYITHUMHU 3aMOPOXYBaHHSIM i BinraBaHHsIM. OnHaK
iX HEIOJIIKOM € IXHS «IITY4HicThb». OCTaHHIM YacoMm Jie-
naji Oinblle MPUBEPTAIOTh yBary HU3bKOMiHepasli3oBaHi
HaTypajibHi BOAM 3 OpPraHidYHOWO CKJanoBol. BoHu 3y-
CTpivaroThcs MyXe pimko, y €Bpori 1e KypopT ®’romxki.
[IpuponHa HM3BbKOMiHEpaIi30BaHa BoJa Kpaillle, HixX JHC-
TUJIbOBAaHA, CIIPUSE PO3UMHEHHIO OKCAaJaTHUX KaMEHiB.
Kpim Toro, minTBepmkeHO ii mMpoiIaKTUYHY [Oil0 ILIOIO0
IMOBTOPHOI'O KAMEHEYTBOPEHHS i AiypeTUUHUM e(heKT.

MigroryBas npogp. 4. IeaHos M

Tom 12, N# 3, 2023
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HA BA31 KNIHIKM «AKCIMEQ» BIJKPUTO CYYACHUN

LEHTP
MPOBJIEM CHY

EOEKTUBHA OIATHOCTUKA TA NNIKYBAHHA:

* MOPYLLEHb AWXaHHA YBi CHI (HI4YHE anHoe);
* YCIX BUAIB 6@3COHHS;
e CUHAPOMY HECMOKINHUX HIr.

NPOBOJUMO HACYYACHILLY

[1071ICOMHOPADIH

AKSIMED.UA « 044 390 00 55




HiTpodypaH z
OCTaHHbLOro
NMOKONIHHA'

20 TABJIETOK, BKPUTWX OBONOHKD 0 RMLUAISD45/01/01

fE. (HETRYwIs JCTOCy R

Crnaag: ,.Emvapemm-mpmnu 200 Mr;}oww«pruww
£000, 1ans.

MBHlG CTESPAT, WEAATHH, wla«sm. caxapada, marho xapGarar, TTary
niowcwyy E171), aice B ann ounineRa.
Tinn goknagHoi eSopaayli g, TRl S8 MATMNHOTD JACIOCYDArSIL

3 Monlnem C| Mﬂuﬂumwnm wopa, 11
201121 Minan! - Hranis. Bigobee: floanens
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@ mjm \‘Kuumne c'mn'p:mﬂﬁ""'w"‘ A
‘

MAKMIPOP

HipypaTenb, Tab. 200 mr

3SHAUAITb BUXIA
3 IAGIPUHTY
XPOHIYHOro
NPOCTATUTY™

© Llnpokuin cnekTp aii (TpuxomoHaga,
Mikonnasma, 6akTepiansHa dropa)?

© MiHiManbHMN piBeHb Pe3UCTeHTHOCTI
naToreHig**

© [lo6bpe NpoHUKAE B TKAHUHY
nepegmixyposoi 3ano3n*

Koporwa xapasTepwcriena nikapcokora 3acofy MAKMIPOP, mﬁmanpuntﬁunmm PJ'CIFLIA."SMMI."N mmsyupammnuasnummmau
Talmena wicrirs digyperenn 200 wr. Mikapeska popna: rainer, kprri MNokasanms. &) i IHGERLE, BARMKZH YyTINENMY 10 NpENapaTy
SOy eAKaMA (ATOrEHHING MIKDOOPCRHENEN, TORKOMOHATANM, rpaﬁﬁam piprame, ioavininn, rpwbiamu pogy Candida). 3B0peani ceuncraresdi cacTews (ACTHT,
yperpu, nienonefpe, nieni). Mporunoxasanss: Bilona EMeT/ansH2 NgBALEAT YYTIHEICTS 10 Likuck mmuaﬁnmmmunmﬂm ngenzpary. (nod6
mﬂﬂm&mhmmm jbpwﬂmﬁ:mipaanmmﬁynmmwmwmmmm THERa N MOMAKEDCTL ) AiyEAHHA
p i 'umaﬁoh‘amlp@nmmm Kpew safinanoiii, Basmueo: naujesram, Ak wmmﬂanmwmmﬂnw
mm i 3y 04 1oy, H R 1] 430 FIEYBAHHA,
mMampq]mwmeuc,npemmoanwmme,qnmmmmmmmmamm.ﬂmmiIﬂpmmmmpu.\epemummmaammmMmminuam pa}.umuam
npkifoni. TipwiivaTi ngenapar nicna L TouBanicrs NKYBSHHA CTaHOBMTH 8 cepebomy 10 1uis, eyl cespsuaiin winms, Jopocni: pexweniosana 1033 npenapary
JAENTD B THRKDCT 33XEODKIBAHKR | CTasI0BATH 3-6 Tafineron wa oy (ro6ma no 200-400 Mr) a npsibam 3 paz Ha e NcnA (39, Kype nikYBaHNA CTaROBAT B CEpefisomy 1-2
T Jimu & 6 powis | amapuie: pesaeni0eaea 4033 craneas 10-20 r Ha 1 v wao Tina Ha Aoy, poaginesa ka2 npuiowd. I'Ipummmﬂmnm Iaﬁnm Mampupﬁm

M2 33CTOCCEYEATH AR (DGO SEsA KYD) Nikyeai o wyBaHHA sl CEOBAEIDHAX WA
TRABHOTO TDaKTy:pidko (< 1/10 000, <141 000): Hyaors,fipkora s pori, apes; Mnﬁwmﬁuw Giniopais, pxnendn, :ﬁwwnlp« ipich
Wostei ameprivei peanuic e ik < 1/10 O00): Bchrianitn Ha Lukip, porsne Aika, ceepfi Mopywenis 3 Boky mpauemtmem nepiepiki Hedpanati. Baaemopia 3
HULIAMM AiKAPCIHMH 330538 TR Ml Buiw B3aemogii, Knikio BcTakoanee. Dapmaronoriui
MWMMMWMMWEWHWW Wﬂh Jocni i /in i P mEKTp il

TOTH MIKPOOPraHI3MES, WO BINKIMKIITY iNeeUl CeOCTaTeBOf CACTEMM, TaKOM RNGCTWES GHTAMPOTI30RMA | NPOTHTWGKDES SXTIBHICTL. %wrenbs nm&lmwm
3a(060M 7 TRNHEraTHBHAX | TpaMNO3HTHEH K 2epoBiany | axaepabiat GakTepii. Hidyparens ne e va Lactabadilus spp. Hiyparens He Bawtkae nepexpecsy peanCTesHicTs
Mikpospraiwie 40 Ik npenaparie. 3a 30 PaKia e BUABAEHO MOIHOTD BHTIAKY PESHCTERTHOCT 10 Higyparen. Dapuwaronemusn, Higyparem mmmmﬁmmﬂw
PPAKTIYHO Y B TXa#HRX opraniawy. Tepion Haniapoanafly CTanoBMTs 2,75 + 0,8 rogsten. MipwGnissio 015 % HiGypaTent BUBORITEA 3 (B4EHD B HESMINEROMY BWTAR. |
VACTWHR EMBHTLCA Y BAMAR) Meraboniis. Hi b HE BIABREHHA ¥ BHYTPILUMEANESEIOBIH UMpRyTEALT, TR OTDAMEHHA ETanGHOE infopaaLi 3HafoMTE 3 HOTpYKLEN
A MEIRHON 33CTOC/ERKA Nk | GOpMaLER AR dexieyie EDPOHH 30P0S'A | NOLEPEHHA Nig Yac cemikapis, KongeperLil, Cun0siiME T2 L H2yNDERY
SAAIB 3 MESHHOI TEMITARN.
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Cxema nikyBaHHA XpOHi4YHOro npocratury*

1-7-1 peHb nikyBaHHA HacTynHi 10 gHiB nikyBaHHA

NleBodnokcauyuH
OpHigaszon
HipypaTens (Makmipop)

IHdopmauia npo nikapcekuii 3acib. Indopmadia anA daxisuie oxopoHK

0,5r 3 pa3u B geHb

0,5r 1pa3 B geHb

KeiteHb 2021

2 1abn. 3 pa3u B aeHb
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) 1 04119, m. Kuis,
BupoBHWK nikapceKoro 3acoby: yn. 0pia lnnerka, 83-1, o6, 404
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