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LLIaHOBHI KOAerul

CnoraH uboro Homepa: «He BigBonikartecs
Ha HenoTpibHe». Llboro pasdy 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”.
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4OTUPU Pa3ut Ha ik
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HeobxiaHo BX1TY 3aX0fiB Ha OCHOBI Kateropiii pusuky
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a TaKOX YacToTU MOHITOPYHTY (AUB. BHLLE).
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Ta6nuug 1. JlikysaHna ana cnoBinbHeHHsA nporpecyBaHHa XXH, 3HIDKeHHA pusuKy cMepTi Ta NiKyBaHHA CYNyTHIX 3aXBOPIOBaHb:
3miHa cnocoby XuTTA

BinmoBa Big KypiHHA; perynapHi ¢iauuni Bnpasu; 36anaHcoBaHe xapuyBaHHaA
(yHMKaTV HaZMipHOTo CoXwBaHHA 6inka Ta 06pobaeHoi ixi, 06MeXWUTI CnoXMBaHHA HaTpilo A0 < 2 r/A06y)

Mezanute nikyBaHHA

TNikyiie WykpoBwiA aiaber, 3abe3neyeHHA aZleKBaTHOr0 MeANYHOTO NikyBaHHA 3riAHO 3 KepiBHUMIA JOKyMeHTaMI ANA ynoBinbHeHHA nporpecyBanHA XXH i 3HUKeHHA

aprepianbHy rineprensito Ta(C3:  pusuky ((3: makcumanbHo nepeHocumi Ao3u IATIO/BPA, inribitopis H3KTT2, Hectepoinux AMP 3 oBesieHot0 KOPHUCTIO B AOCHIMKEHHAX

ONTUMI3yiiTe apTepiaNbHWiA TACK ~ pe3ynbTaTiB 3 60Ky HUPOK i cepLieBo-CYANHHOT CUcTeMI Ny LyKpoBoMy Aiabeti 2-ro Tuny (LJ12); Takox HeobxigHO po3maHyTn

i NiKeMiYHWI KOHTpONb ninigo3HIKyBanbHY Tepanilo (cTaTHK) Ta/abo aHTUTpoMOOLMTapHY Tepanito (AnA nauienTis i3 XXH 3 pu3ukom po3suTKy atepocknepoTuyHux
ABMLL)

MipkyBaHHa

KopurysanHs go3 npenaparis Ha ocHoi pLUK®; cnig npoAaBnaT 06epexxHicTb npu npu3HaueHHi aHanbreTyKiB, npoTUMIKpOOHNX, rinornikeMiuHux,
XiMioTe paneBTUUHUX Npenaparis abo aHTUKOArYNAHTIB; CNij YHUKATV 3acTOCyBaHHA HeppoTOKCUHiB (Hanpuknag, HI3IM) Ta eAKyX KOHTPACTHUX peuoBUH

Ta6nnug 2. MowitopuHr nporpecyBadusa XXH i cynyThix 3axBopioBaHb

Mporpecysanna XXH i cynyTHi 3axBopioBaHHsA LWo cnip koHTponioBaTH
Moitoputr XXH pLUK®, CAK, aHani3 ceui (ocag ceui)
(G3 i gncninigemia ApTepianbHuii TUCK, CTpaTUiKaLyia pU3uKy ceplieBo-CYAMHHIX 3aXBOPIOBAHD,
ninigHWiA cTaTyc
Llykpowit piabet PieHb Lykpy B kposi, HbATc

BuznauntiycknapHenHa XXH: aHemis, MiHepanbHi Ta KiCTKOBi nopyLUeHHA, MeTaboniuHuiA aLmAo3 Tolo.

Ta6nuug 3. lopatkoBi MipKyBaHHA Ans KOHCynbTawii Heponora

- Hesposymine, nporpecytoue 3Hikenns pisa pLUKD Ha > 5 mn/xs/1,73 M’ npotarom 12 micawis abo panose 3HukenHs pisa pLUKO npotarom Kinbkox AHiB a6o TUKHIB

« 3Haunma anbbymiypia/npoteikypis abo rematypia He3pO3yMinoro NOXOMKEHHA

« (rilika rinepkaniemis, cTilika A0 nikyBaHHA apTepianbHa rineprensia (BU3HAYAETbCA AK HEKOHTPONbOBaHA apTepianbHa rinepreH3ia Npy 3acToCyBaHHi TPbOX [NOTEH3NBHUX
npenaparis, BKMIOYHO 3 AiypeTikoM), peLiuamBytoue yTBOPEHHA KamMeHiB y HUpKax abo cnafkoBi 3axBoptoBaHHA HpoK (Hanpuknag, ALMXH)

+ [Huwi BUABNEH] ycknaaHeHHA (aHeMmia, MiHepanbHi Ta KICTKOBI NOpYLUEHHSA, MeTaboniuHuiA aLuAo3 TolLo)

Koncynbrauia Hepponora moxe 6yTi npoBezieHa AnA BIU3HAUEHHS iHLUMX MPUUNH, AKI NiAAAIOTbCA NiKYBaHH10, ab0 AnA po3pobky nnaHy NikysaHHA. Xoua AeAki naLieHTn MoXyTb i Hagani
OTPUMYBATY NiKYBaHHA Y Hepposora, bINbLLICTb NOBEPHETLCA A0 NePBUHHOT MeJMKO-CaHiTapHOT 4onomory.

Po3rnaxbTe MOXNMBICTb BUKOPUCTaHHA iHLWMX pekomenaaii nporpamu KDIGO: KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic
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

BuHockn

*flKLL10 anbOyMiHypis BUABNEHa 3a AOMIOMOTOI0 TECT-CMYAKi, BUKOPUCTOBYiATe nokasHik CAK Ans KinbKicHoro BU3HaueHHa BuBeAeHHs anbBymity 3 ceveto. *MoBTOPHMIA aHani3 Ha OCHOBI OLLiHKY KOMHOr0 OKpemoro
nauieHTa npuHaimKi pas Ha pik. * BigxuneHHa Bis HOPMIN OKa3HIKIB 0CaZy Ceui, NOPYLIEHHS eNEKTPOSTITHOTO GanaHcy Yepe3 NOpyLIeHHs 3 6OKY KaHaNbLiB, riCTONOrUHI NOPYLIEHHS 3 GOKY HIPOK, CTPYKTYpPHI
MopyLLEHH, BUABNEHI 3a I0NOMO0I0 Bi3yasi3aLliiiHoro 06cTexeHHs (Hanpuknag, NonikicTos HUPOK, pedroKkc-Hepponaris), abo TpaHcNNaHTaLiA HUPKI B aHAMHe3i.

CkopoyeHHs

ALINXH — aBTocOMHO-A0MiHaHTHa nonikicTo3Ha xBopoba Hupok; AMP — anTarowict mikepasnokoptukoiaHux petientopis; BPA — 6nokatop pewentopis anriotensuty II; [YH — roctpe ypaxenns Hupok; IANIO —
iHri6iTop aHrioten3nHnepetsoptotoyoro depmenty; HbATc — rnikosunboanuit remorno6in; HI3M — Hectepoipnmit npotusananshuit npenapat; H3KTT2 — Hatpiil-3anexHuit KoTpaHcnopTep [ioko3n-2;
pLIKO — po3paxykoBa LwBmAKicTb KnyGoukosoi pinbtpauii; (C3 — cepueso-cyaunHe axsoptoBanhs; CiB — cuctemmuii uepsowmii Bouak; CAK — cnigBigHoweHHs anbbymin/kpeaTuHin y ceui; XKH —
XpOHiuHa xBopo6a Hupok; LI12 — uykposuit giabet 2-ro Tuny; G o3Hauae Kateropito LIK®; KDIGO — nporpama «XBopo6u Hupok: noniniuenka mobanbHux pesynbratis nikyeaHs» (Kidney Disease: Improving
Global Outcomes).

TNocunanus

1. Sundstrém J 3i cnipasT. Lancet Reg Health Eur 2022; 20: 100438.

2. Shlipak MG 3i cnigagr. Kidney Int 2021; 99 (1): 34-47.

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);
https://kdigo.org/wp-content/uploads/2018/03/ADA-KDIGO-Consensus-Report-Diabetes-CKD-KI-2022.pdf.

PCDE cxsanioe Ta niaTpumye KniHiunuit ofHoctopikkosuii fokymeT (Clinical One Pager) Logo nepBIHHoI MeANKo-CaHiTapHoi 0noMori 3 MeToto paHHbOro BiABNeHHA Ta BTpyyaHs npyu XXH.

Jpykyemeca 3 do3eony Romane Blondel (rblondel @theisn.org)
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YactmHa 1.
«Koporko»

— BumiproBaHHs apTepialbHOTrO TUCKY €KCIIEPTHOTO PiBHSI
BiATenep 3aCTOCOBYETHCS HE JIMIIE I JOCTIIKeHb, aie i I
ILIOJIEHHOI ITPAaKTUKHU.

— JlieTuuHe oOMexeHHs1 HaTpito Moxe nomimuutu AT y
JIojiel i 3a0e3MeuynTr HeTOpoTi repeBaru JJist 310pOB’sl.

— Inricitopu AIT® a6o BPA 3anuinaroThcst rpernapataMu
nepioro BUOOpy y hapmakoTepartii TinepTeH3il B MallieHTiB i3
XXH i my:xe BUCOKOIO aIbOyMiHYypi€IO.

— CIipOHOJIAKTOH € CTaHIAPTHUM 3aCO00M JIiKyBaHHS pe-
3MCTEHTHOI TillepTeH3ii, ajie IMOoB’sI3aHMi i3 LIUM PU3UK Timep-
KaJlieMii 0OMeXXy€e Horo IMpoKe BUKOPUCTAHHS B MALIIEHTIB i3
XXH cepenHboro i mporpecyovoro CTymneHsl.

— TiazugononioHMit AiypeTUK XJI0PTaTiI0H € e(heKTUBHUM
y noginmeHHi KoHtpoiato AT y nmauienTtis i3 LHK® < 30 mu/
xB/1,73 M? i € abTepHATUBHUM TePaeBTUUHUM BapiaHTOM JUTsI
JIIKyBaHHS PE3UCTEHTHOI TinepTeH3ii mpu mi3Hix cramisx XXH.

— INpunuHeHHs npuitomy iHriditopis AII® a6o BPA y na-
LIEHTIB 3 Mi3HBOIO i Tporpecytovoro XXH nepen moyaTkom mia-
JIi3y He MPUBOIUTD 10 cTabii3allii 3HMKeHHST (PYHKIIT HUPOK
MPOTSTOM TPUBAJIOTO Yacy.

— Hosimi npemaparn i 3HmkeHHsT AT, Taki sIK HecTe-
poinauii AMP ouenypeHoH, iHriGiTOp aabIOCTEPOHCUHTA3U
OakcapocTaT i MOABIHMI aHTAarOHICT PELIENTOPiB €HAOTEIiHY
anmpoLUTEeHTaH, Ha ChOTOMAHI JOCTIIKYIOTbCS B KJIiHIYHUX BU-
npoOyBaHHSIX, 110 Ja€ HaAil0 Ha MOJIMIIeHHs KOHTpoJto AT 3
MEHIIIOIO KiJIbKiCTIO MOOIYHUX €(EeKTiB i Kpalllolo MepeHOCH -
MICTIO JTiKyBaHHSI B HETAJIEKOMY MailOyTHbOMY.

YactuHa 2.
Crparerii iHAUBIAYAAI3ALiT QHTUFINEePTEeH3UBHOT
Tepanii

IMouarok Ta iHTeHCcHIKALlisI AHTUTINEPTEH3UBHOI Tepartil
MOBMHHI I'PYHTYBaTUCS IIOHaiIMeHIIIle Ha BUMipioBaHHSIX AT,
MPOBENEHNX y CTAaHIAPTU30BAHUX YMOBAX, SIK PEKOMEHIOBAHO
B HacTaHOBaXx.

JlieTnayHe 0OMEXXEeHHSI HATPil0 € BaXJIMBUM KOMIIOHEHTOM
JIiKyBaHHS TinepTeH3ii, 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 AHTUTINMEPTEH3UBHOIO 3aCO0Y
CJIiZl BpaXOBYBaTH HAsSIBHICTD i TSKKICTh aJIbOyMiHYypii. ¥ marti-
eHTiB i3 XXH i3 myxe BUCOKOIO anb0yMiHYypi€lo 3a BiICYTHOCTI
npoTumokas3aHb iHriditopu AII® a6o BPA pekoMeHIyIOThCS
SIK aHTUTiIIePTEH3UBHI 3aCO0U MEePIIOTro BUOOPY.

INamientam i3 XXH Big moMipHOro IO IIPOTPECUBHOTO
CTYIIEHST i pe3UCTeHTHOIO TillepTeH3i€l0, SIKi He IepeHOCATh
JIOIATKOBY Teparlilo CHipOHOJAKTOHOM, YBEACHHS TOJIiMEpY,
110 3B’sI3y€ KaJliii, MOXe 3HM3UTU PU3UK TillepKajieMii, 11100
3a0e3MeYnTH OiJIbII HAMOJIeTIMBE 3aCTOCYBAHHSI CITipOHOIAK-
ToHY. Ha choromHi HeBimoMo, 4u 11 CTpaTerisi MPU3BOAUTH
JI0 OiNBLIOTO perpecy MoB’sI3aHOTO 3 TiMEePTEeH3IEI0 YpakeHHs
OpraHiB-MillleHEeN, Y 10 MOJIMIIeHHS CEPLIeBO-HUPKOBUX Ha-
CJTIIKIB.

TiazunononiOHUI AiypeTUK XJIOPTAJiIOH € aJbTepHATUB-
HUM BUOOPOM JI1s1 JTiIKYBaHHSI PE3UCTEHTHOI TinepTeHsii B nali-
€HTIB i3 Iporpecyiouoio XXH, aje iioro 3acTocyBaHHS BUMarae
peTenbHOro MOHiTOpUHTY AT, eIeKTpOJIiTIiB y CUPOBATLIi KPOBi
Ta (pyHKIIi1 HUPOK [IJIsI 3a1100iraHHs MOOIiYHUM e(eKTaM.

IlamieHnTaMm, sIKi oMHOYACHO MPUIIMAIOTh METAbOBUI diype-
TUK, XJOPTaJiZOH MOXHa NMpU3HAYaTH B HYKYiM MOYATKOBIii
no3i (TooTo 12,5 Mr yepe3 eHb) Y Hafil MOJiMIIUTU KOHTPOJIb
AT i3 MEHIIIOIO KiJIbKIiCTIO MOOIYHMX e(PEeKTiB.

HacranoBu He peKOMEHAYIOTh [3-0JI0KATOPH K Tepartiio
MepIIoi JiHii, ajie 11 KaTeropis mpemnapaTtiB KopucHa Jist Ji-
KyBaHHJI TinepTeH3ii B mauieHTiB i3 XXH 3a meBHuMu moka-
3aHHSIMU (HaMmpuKJIa, cepleBa HeJIOCTATHICTD 3i 3BHUXKEHOIO
¢pakiieo BUKULY a00 ITicisi TOCTPOro iHdapKTy Miokapaa).

YactuHa 3.
KAKOYOBIi pO3p06KU TQ MAQUOYTHI MOXXAUBOCTI
papmakoreparnii rinepreH3sii

— Cepen nauienTiB i3 XXH cranii 3b/4 i HEeKOHTpOJILOBA-
HOIO TinepreH3ielo HecTepoimHuit AMP onenypeHOH 3HU3UB
cucroniunuit AT Ha 84-i1 meHb 3 MiHiMaJbHUM CYITyTHIM pU-
3MKOM TilepKalieMii.

— Cepen Nali€eHTIB i3 pe3UCTEHTHOIO TiMepTeH3i€I0, MOpPiB-
HSTHO 3 TU1ale0o0, iHTi0iTOp adbIOCTEPOHCUHTA3U OaKCApOCTaT
3HMXKYBaB aBToMatu3oBaHuil odicHuil pieHb CAT y no303a-
JIESKHOMY pexXuMi rpoTsirom 12 TuxkHiB jlikyBaHHs. [1in yac Bu-
MPOOYBaHHS He CITOCTEPIrajaocs cMepTeid, Cepiio3HUX MOoOiu-
HUX SIBUIIT i 03HAK HEAOCTATHOCTI KOPU HAITHUPKOBUX 3aJ103.

— ¥V mami€eHTiB 3 pe3UCTEHTHOIO apTepiaJIbHOIO TilepTeH-
3i€10 MOABIMHMUI aHTATOHICT PELENITOPIiB EHIOTE/IiHY allpOLIM-
TeHTaH OyB BMIIMM 3a IUIale00 B 3HMXKEHHI cuctoaiuHoro AT
Ha 4-My THXHI, i Lieit epexT 3HmkeHHs1 AT 30epiraBcs Ha 40-my
TuXHi. IlacTo3HicTh a00 He3HAYHiI HAOpsIKM Oy/au HaldacTi-
11010 MOGIYHOIO PeaKIli€lo, MOB’SI3aHOIO 3 JIIKYBaHHSIM.

— Iuriditopu H3KTT-2 i HectepoinHuiit AMP ¢iHepeHOH
€ HOBUMHU METONIAaMU JIiIKYyBaHHSI, sIKi TIOJIIIIYIOTh HUPKOBI Ta
CeplEeBO-CYIMHHI pe3yJbTaTy B TALIEHTIB 3 aJIblOyMiHYpUYHOIO
XXH. Henpsimi mopiBHSIHHST IOKA3YIOTh, 110 (hiHEPEHOH AEMOH-
CTpY€E OUTBIII ITOTYXKHE 3HIDKEHHS aMOymatopHoro AT mopiBHSIHO
3 inrioitopamu H3KTT -2, 110 o3Hauae, 1110 3HmKeHHsT AT Moxke
BiZirpaBaTy pi3HYy poJib B ONOCEPENKYBaHHI CEPLIEBO-HUPKOBOTO
3aXUCTY, IKMIi 3a0€31MeyIoTh 1i aBi Kateropil npenapatis. 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.

[-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

Tom 12, N# 3, 2023

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 11



OpUriHaOAbHiI CTATTI

HIPKU §

KIDNEYS

Original Articles

UDC 616.61-089.877 DOI: https://doi.org/10.22141/2307-1257.12.3.2023.4 14

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 I'V 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.

References

1. Sano T., Ichiba N., Masui K., Haitani T., Takimoto K. et al.
Computed tomography detected pyelovenous backflow associated with
complete ureteral obstruction. 1JU Case Rep. 2019 Sep 1. 2(6). 321-
323. doi: 10.1002/iju5.12117.

2. Lojanapiwat B., Kitirattrakarn P. Role of preoperative and
intraoperative factors in mediating infection complication following

percutaneous nephrolithotomy. Urol. Int. 2011. 86(4). 448-52. doi:
10.1159/000324106.

3. Gutierrez J., Smith A., Geavlete P., Shah H., Kural A.R. et al.;
CROES PCNL Study Group. Urinary tract infections and post-ope-
rative fever in percutaneous nephrolithotomy. World J. Urol. 2013
Oct. 31(5). 1135-40. doi: 10.1007/500345-012-0836-y.

4. Dogan H.S., Guliyev F., Cetinkaya Y.S., Sofikerim M., Oz-
den E., Sahin A. Importance of microbiological evaluation in ma-
nagement of infectious complications following percutaneous neph-
rolithotomy. Int. Urol. Nephrol. 2007. 39(3). 737-42. doi: 10.1007/
s11255-006-9147-9.

5. Shin T.S., Cho H.J., Hong S.H., Lee J.Y., Kim S.W.,
Hwang T.K. Complications of Percutaneous Nephrolithotomy Classi-
fied by the Modlified Clavien Grading System: A Single Center’s Expe-
rience over 16 Years. Korean J. Urol. 2011 Nov. 52(11). 769-75. doi:
10.4111/kju.2011.52.11.769.

6. Kadlec A.O., Greco K.A., Fridirici Z.C., Hart S.T., Vel-
los T.G., Turk T.M. Comparison of complication rates for unilateral
and bilateral percutaneous nephrolithotomy (PCNL) using a modified
Clavien grading system. BJU Int. 2013 Apr. 111(4, Pt B). E243-8. doi:
10.1111/).1464-410X.2012.11589.x.

7. De la Rosette J., Assimos D., Desai M., Gutierrez J., Linge-
man J. et al.; CROES PCNL Study Group. The Clinical Research
Office of the Endourological Society Percutaneous Nephrolitho-
tomy Global Study: indications, complications, and outcomes in
5803 patients. J. Endourol. 2011 Jan. 25(1). 11-7. doi: 10.1089/
end.2010.0424.

8. Torrecilla C., Vicéns-Morton A.J., Meza I.A., Colom S.,
Etcheverry B. et al. Complications of percutaneous nephrolithotomy
in the prone position according with modified Clavien-Dindo grading
system. Actas Urol. Esp. 2015 Apr. 39(3). 169-74. doi: 10.1016/j.
acuro.2014.07.006 (in English, Spanish).

9. Aljuhayman A., Abunohaiah I., Addar A., Alkhashan M.,
Ghazwani Y. Assessment of lower calyceal single-access percutaneous
nephrolithotomy for staghorn stones: a single-surgeon and a single-
center experience at KAMC, Riyadh. Urol. Ann. 2019 Jan-Mar.
11(1). 62-65. doi: 10.4103/UA.UA_77_18.

10. Kara C., Degirmenci T., Kozacioglu Z., Gunlusoy B., Ko-
ras O., Minareci S. Supracostal Approach for PCNL: Is 10" and 11"
Intercostal Space Safe According to Clavien Classification System?
Int. Surg. 2014 Nov-Dec. 99(6). 857-62. doi: 10.9738/INTSURG-
D-13-00167.1.

11. Labadie K., Okhunov Z., Akhavein A., Moreira D.M., More-
no-Palacios J. et al. Evaluation and comparison of urolithiasis scoring
systems used in percutaneous kidney stone surgery. J. Urol. 2015 Jan.
193(1). 154-9. doi: 10.1016/j.juro.2014.07. 104.

12. Draga R.O., Kok E.T., Sorel M.R., Bosch R.J., Lock T.M.
Percutaneous nephrolithotomy: factors associated with fever after the
first postoperative day and systemic inflammatory response syndrome.
J. Endourol. 2009 Jun. 23(6). 921-7. doi: 10.1089/end.2009.0041.

13. Akbulut F., Ucpinar B., Savun M., Kucuktopcu O., Ozgor F.
et al. A Major Complication in Micropercutaneous Nephrolithotomy:
Upper Calyceal Perforation with Extrarenal Migration of Stone Frag-
ments due to Increased Intrarenal Pelvic Pressure. Case Rep. Urol.
2015. 2015. 792780. doi: 10.1155/2015/792780.

14. Nagele U., Nicklas A. Vacuum cleaner effect, purging effect,
active and passive wash out: a new terminology in hydrodynamic stone
retrieval is arising — does it affect our endourologic routine? World
J. Urol. 2016 Jan. 34(1). 143-4. doi: 10.1007/500345-015-1575-7.

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

Tom 12, N# 3, 2023



OpuwuriHaAabHi ctatti / Original Articles

15. Troxel S.A., Low R.K. Renal intrapelvic pressure during per-
cutaneous nephrolithotomy and its correlation with the development
of postoperative fever. J. Urol. 2002 Oct. 168(4, Pt 1). 1348-51. doi:
10.1097/01.ju.0000030996.64339.f1.

16. Omar M., Noble M., Sivalingam S., El Mahdy A., Gamal A.
et al. Systemic Inflammatory Response Syndrome after Percutaneous
Nephrolithotomy: A Randomized Single-Blind Clinical Trial Evalua-
ting the Impact of Irrigation Pressure. J. Urol. 2016 Jul. 196(1). 109-
14. doi: 10.1016/].juro.2016.01.104.

17. Wu C., Hua L.X., Zhang J.Z., Zhou X.R., Zhong W., Ni H.D.
Comparison of renal pelvic pressure and postoperative fever incidence be-
tween standard- and mini-tract percutaneous nephrolithotomy. Kaohsiung
J. Med. Sci. 2017 Jan. 33(1). 36-43. doi: 10.1016/j.kjms.2016.10.012.

18. Liu L., Zheng S., Xu Y., Wei Q. Systematic review and meta-
analysis of percutaneous nephrolithotomy for patients in the supine
versus prone position. J. Endourol. 2010 Dec. 24(12). 1941-6. doi:
10.1089/end.2010.0292.

Information about author

19. Shahrour K., Tomaszewski J., Ortiz T., Scott E., Stern-
berg K.M. et al. Predictors of immediate postoperative outcome of
single-tract percutaneous nephrolithotomy. Urology. 2012 Jul. 80(1).
19-25. doi: 10.1016/j.urology.2011.12.065.

20. Zhong W., Zeng G., Wu K., Li X., Chen W., Yang H. Does a
smaller tract in percutaneous nephrolithotomy contribute to high renal
pelvic pressure and postoperative fever? J. Endourol. 2008 Sep. 22(9).
2147-51. doi: 10.1089/end.2008.0001.

21. Falahatkar S., Moghaddam K.G., Kazemnezhad E., Far-
zan A., Aval H.B. et al. Factors affecting complications according to
the modified Clavien classification in complete supine percutaneous
nephrolithotomy. Can. Urol. Assoc. J. 2015 Jan-Feb. 9(1—2). e83-92.
doi: 10.5489/cuaj.2248.

Received 20.06.2023
Revised 04.07.2023
Accepted 10.07.2023 W

W.K. Yaseen, Department of Urology, Baghdad Medical City Complex, Ministry of Health, Baghdad, Irag; e-mail: Medicalresearch22@yahoo.com; https://orcid.org/0000-0001-8689-5818

Conflictso fi nterests. Author declares the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Information about funding. None of the research funding used.

W.K. Yaseen

Baghdad Medical City Complex, Ministry of Health, Baghdad, Irag

MNicAgonepauifiHi HOCAIAKM Yepe3LWwKipHOT HedpPOAITOTOMIT

Pe3iome. Axkryanbnicts. MakTopy pUsMKy mMicasgonepauiiHux
YCKJIaMHEHb Tim 4ac 4epesmikipHoi Hedpomitoromii (YLITHJIT)
BKJIIOUAIOTh KAMEHEYTBOPEHHSI, MepeaornepaliiiHuii MikpooioJo-
TiYHUI cTaTyC cedi, CYMyTHIO MaTOJIOTii0, BiK, TPUBAJIICTb BTPY-
YaHHSsI, iIHTpaorepaliiiHuil piBeHb CTEPUILHOCTI Ta aHTUOI0TUKO-
npodinakTuky. JocmimKeHHsT cipsIMOBaHe Ha OIIIHKY HACJIiIKiB
KX ycKIaaHeHb. Marepiaim ta meromu. lle peTpocreKTHBHE
TIOCTiIKeHHsI OyJI0 MPOBEIEHO 3a y4acTio Malli€HTiB, IKUM ITPO-
BeneHo YLIIHJI min ¢dharoopocKomiyHMM KOHTPOJIEM, MPOTSITOM
omHOro poKy. PeecTpyBanmu neMorpacdiuHi gaHi, iHmeKc MacH Tina,
KaMEHEYTBOPEHHSI, LIUIbHICTb i KiIbKiCTh KaMEHiB, TPUBATICTb
orepallii Ta micisonepariiitHi yckiaaHeHHs. PesyapraTu. 13 50

xBopux y 32 (64 %) posBuHyjacs JuxoMaHka. KiibkicTb Jsieit-
KOLIMTIB OyJia BipoTiZHO BMCOKOIO B LIMX Mali€HTiB. Bik XBopux,
cTaTh, iHAEKC MacH Tija Ta mepeOdyBaHHS B JIiKapHi Oy/J1u He3Ha-
YYIIMMHU 3MiHHUMU. KaMeHeyTBOpeHHsI, TpuBaja ornepauisi, rmo-
JIOXEHHs Tl Yac BTPYYaHHS Ta BUKOPUCTAHHS IMTHEBMAaTUIHOI
JIITOTPUIICIT BBaXKaaucss BaroMuMu 3MiHHUMK. BucHoBKH. [lo-
CUJIEHHSI KAMEHEYTBOPEHHSI, TpPMBasa orepallisi, MOJOXEHHS Jie-
>Kauu Ta MHeBMaTU4yHa Jitorpuncis mig yac YUIHII e cyrreBumMn
(hakTopamMu pU3MKY PO3BUTKY TMICISOTIEPAIiIMHUX YCKIIATHEHbD,
TOJIOBHUM YMHOM JIMXOMAHKU.

Ki104oBi cJj10Ba: HupkoBuii KaMiHb; yepesmikipHa HehpoIiTo-
TOMisl; TMXOMaHKa; MTHEBMaTUYHa 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 multiple 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 filfration 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 tends 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 Il caused by immune complexes, and finally,
type III 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/1, 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
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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  10—30 % of patients with pauci-immune RPGN do not
the Chapel Hill group in the United States, the probability = have ANCA [2, 6].
of ANCA negativity was approximately 10—20 and 20—30 % Renal biopsy is necessary for the differential diagnosis
when the intensity of immunoglobulin staining was 0 and  of pathologies presenting as a rapidly progressive syndrome.
1+, respectively, on a scale of 0 to 4+. Therefore, around In our case, a young female patient presented with systemic

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

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?2.
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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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LLiBnakonporpecytouumn rnomepyroHedpput i AHLLA-HeratMeHum pauci-iMyHHUN BACKYAIT: HE3BUYCAMHI NPOSBU.
KAiHiYHMI BUNOAOK

Pe3tome. 1lIsunxonporpecyiounii TIoMepyJIoHe(PUT BifIIOBigaE
KJIIHIYHOMY CLIeHapilo ypakeHHsI KJIIyOOUKiB, 110 BKJIIOYAE IIIBUIKE
noripireHHst hYHKIII HUpOK pizHOMaHiTHOI eTiosorii. Cepen KX
BUTIAZIKIB 85 % TOB’s13aHi 3 pauci-iMyHHUM BacKyJTiTOM 3 aHTUHE -
TpodimbHUMY LMTOTUIA3MaTMYHUMU aHTUTIaMu (AHLIA). OnHak
pelITa miarpynu Moxe Matu HeratuBHi 3a AHILIA pesynsratu. Kii-
HiYHi MPOSIBU YacTO BKJIIOYAIOTh 3HIMKEHHSI IIBUAKOCTI KIyOOu-
KOBOI (pisbTpallii, 1110 iHO/I BUMarae 3aMiCHOI HUPKOBOI Tepartii, a
TAKOX eKCTpapeHaIbHi CUMIITOMM, TakKi K Audy3Ha anbBeossipHa
KpoBoTeya. JliarHo3 miATBEpIKYIOTh 32 TOTIOMOTOI0 OiOTICii HUPKH,

HeTaTUBHOTO cepooriuHoro tecty Ha AHLIA Ta BUKITIOUeHHST iH-
11101 eTioJIorii. 3rigHO 3 MiXKHAPOIHUMU PEKOMEHAAIIISIMU 3 KTiHiu-
HOI IPaKTUKK, PEKOMEHIOBaHE JIIKYBaHHSI U151 000X 3aXBOPIOBAHb €
OITHAKOBMM i3 JIOJIaBaHHSIM 3aMiCHOI HUPKOBOI TepalTii, SIKIII0 He00-
xinmHo. [TpoTe MporHo3, Ik MpaBuIo, HECIIPUSITIAMBUIA i3 HE3HAYHUM
BiTHOBJIEHHSIM (bYHKIIi HUPOK a00 6e3 Hboro. OnucaHoO BUMAI0K
AHIIA-HeraTMBHOro MIBUAKOIIPOrPeCy0uOro pauci-iMyHHOro rjio-
MepYyJIOHEe(PPUTY B MALIEHTKY TIEPITNX AECATUITITH XKUTTSI.

KiouoBi cJI0Ba: msuakonporpecyounii rmomepysnoHedpuT;
pauci-imyHHauii Backynit; AHLIA-HeraTuBHi pe3yabratu
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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 (AKI) 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 uUNGAL levels predict AKI. 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 frue 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 AKIl. 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 uNGAL alone in predicting AKI. It should be combined with glomerular filfration 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 uUNGAL 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 uNGAL 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; Fis error
(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 uUNGAL 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 (UNGAL-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
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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 t0 95.41
Specificity 100.00 66.37 to 100.00
Disease prevalence 89.53 81.06 10 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% CI jects had no CKD in our study.
Sensitivity 100.00 95 32 t0 100.00 In the §tudy of Rocha, 60 among 75 sep51§ patlents had
— hypertension. The most common co-morbidity was hy-
Specificity 88.89 51.751099.72 pertension followed by type 2 diabetes mellitus. Diabetes
Disease prevalence 89.53 81.06 10 95.10 was seen in 33.3 % patients. Chronic kidney disease was
PPV 08.72 92.39 to 99.80 seen in 49.3 % of patients. COPD was seen in 22.7 % of
patients.
NPV 100.00 Prevalence of AKI. Acute kidney injury was seen in 89.5 %
Accuracy 98.84 93.69 t0 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 II
(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 uUNGAL 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 uNGAL of 12.21, the sensitivity to predict AKI is
71.5 %, specificity is 54 %. At a cut-off value of uNGAL 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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KopeAasiuis piBHiB AiNMOKAAiIHY, ACOLIMOBAHOIO 3 )XEAATUHA3O0KO HENTPOQIAIB, Y Ceui IK PAHHIN AiGrHOCTUYHUN
MOpPKep rocTporo ypa>keHHs HAPOK Y NALIEHTIB i3 cencnucom

Pe3iome. Akryambhicts. Hepimommii Tounwii 3B’130K MiX Jii-
MOKaJIiHOM, acOLiiiOBaHUM i3 XeJJaTUHA3010 HelTpodimiB, y ceui
(uNGAL) 1a roctpuMm mnomkomkeHHsIM HUpoK (I'TIH) y peaHi-
MaliliHUX YMOBaX, KOJIU MOMYJISLIisl € TeTePOreHHOI0, a €TioJIoTist
I'TIH Hesicha. Mera: 3’sacyBaru, uu € piBHi uUNGAL panHim nia-
rHoctuyHuM MapkepoM I'TIH y mauienTis i3 cerncucom. Marepi-
amm Ta MeToau. [ToTouHe TOCTiIKeHHs POBEICHO 3a ydacTio 86
XBOpUX Ha Cercuc, cepeil sSIKMX OyJ0 BU3HAYEHO MOLIMPEHICTh
['TIH. IMpoananizoBaHo poib UNGAL y nporHo3yBaHHi pO3BUTKY
I'TIH, piBHS CMEPTHOCTI Ta TPUBAJIOCTI NepedyBaHHsI y BiUTIEHH]
iHTeHCcUBHOI Teparii. Bynn po3paxoBaHi 4yTIMBICTb i crienudiv-
HiCTb, a TUTOILIA TIiJl KPUBOIO POOOUYOT XapaKTePUCTUKU TTpUiiMava
BBaxkayiacst moporosuM piBHeM UNGAL, onTuMaabHUM IIOI0 BU-
syieHHst Beix tuniB [TTH. Pe3yabraTu. binbinicTs nauieHTiB Ha-
Jiexanu 10 BikoBol rpymu 51—60 pokiB, cepelHiil Bik CTAHOBUB
54,6 poky. binburicts xBopux (65,11 %) 6ynu yosnosikamu, 26,75 %
MaJIM LIyKpOBMit fiabeT 2-ro Tumy Ta rineprensito. ['TIH crocTepi-
rajiocst B 89 % cy0’€KTiB MOTOUHOTO TOCIIKEHHS 3TiJIHO 3 BU3HA-
yeHHssM KDIGO. XXH 1-icranii niarHoctoBaHo B 15,12 % nanieH-
TiB, 2-1—y 15,12 %, 3-i cranii — y 4,65 %. PiBeHb CMepPTHOCTI CTa-
HoBuB 11 %, 89 % narttienTiB 6y Bunucani. CepeqHs TpUBATiCTh
nepedyBaHHst xBopux i3 ['TIH y peanimauii craHoBUTh 8,9 mHs.
IcHye 3HaUHMIT 3B’SI30K MiX CEpeIHbOIO TPUBAIIICTIO IMepedyBaH-
HS 'y BiliieHHi iHTeHcuBHOI Tepartii i HasgBHicTio [TIH (p = 0,03).
3aMicHOi HUPKOBOI Tepartii motpedysamu 17,4 % (n = 15) mami-
eHTiB. IcHye BiporimHa pi3HHULS B cepegHbOMY 0a30BOMY piBHi
uNGAL B oci6 i3 'TTH ta 6e3 Hporo: 149,9 i 73,2 Hr/mi BinmoBigHO
(p =0,0006). Lle Bkasye Ha Te, 1m0 6a3oBi piBHi uUNGAL mo3Boss-
10Th criporHo3yBatu ['TIH. Cepente 3naueHHss uUNGAL y xBopux
i3 I'TIH cranoButh 356 Hr/mi, B oci6 6e3 I'TIH — 95 ur/mn. Ye-

pe3 48 TOAUH CIOCTepiraeThesl Ay>Ke 3HaUHa Pi3HULST B CEPEIHbO-
My piBHi uNGAL y mamienris i3 ['TIH Ta 6e3 aporo (p < 0,0001).
Tpu rpannuHomy 3HayeHHi 120 Gyno 69 iCTUHHO MO3UTUBHUX, 9
iCTUHHO HeraTUBHUX, () XMOHOTIO3UTUBHUX i 8§ XNOHOHETATUBHUX
BUMAAKiB. Buxomsun 3 uporo, aytauBicTb UNGAL Ha 1To9aTKOBO-
My piBHi y BusiBjieHHi I'TIH cranoButs 89,61 %, cietmdivHicTs —
100 %, a tounictb — 90,70 %. [1pu rpaHuyHOMY 3HaueHHi 120
Oysn0 77 iCTUHHO MO3WTUBHMX BUMAMKiB, 8§ iCTUHHO HEraTUBHMX
BUIAAKIB, | XMOHOMO3UTUBHUI BUIAAOK i 0 XMOHOHEraTUBHUX
BUMAaIKiB. 3 omisiny Ha 1ie uyminBicTh UNGAL uepe3 48 roauH cra-
noswia 100 %, cneumdiunicts — 88,89 %, a Tounictb — 98,84 %.
IcHye BiporinHuit 38’s130K Mixx piBHeM uNGAL i Tpusaiicrio re-
peGyBaHHsI y BimniieHHi iHTeHcHBHOT Tepartii (p = 0,00). BucHo-
BKU. AHaJIi3 YYTJIMBOCTI MPOBOAMBCS TIPU MTOPOrOBOMY 3HAUYEHHI
120 nigs uNGAL mono nipornosyBansst ['TIH. Takum unHOM, Mu
po6mMO BUCHOBOK, 110 UNGAL Ha MOMEHT HaIXOIXKEHHS Y BiIi-
JICHHsI iIHTEHCUBHOI Teparlii € HaoiltHUM MapKepoM (yHKIIii HUPOK
y TIALIEHTIB i3 cericcoM. ICHYE CyTTEBA KOPEJISILIist MixK HasIBHICTIO
I'TIH, piBHem uNGAL Tta TpuBamicTio nepeOyBaHHs y BiIIiIeHHI
iHTeHCUBHOI Teparii. MU peKOMeHIyEMO He BUKOPHCTOBYBATHU
Tiibk UNGAL n1st mpornosdyBanHst ['TIH — iioro ciin moeaHyBa-
TH 3i IIBUAKICTIO KJIyOOUKOBOI (DisibTpallii, 11100 HaailiHO AiarHOC-
tyBatu ['TIH. Pe3dynsraTu mociiakeHHs BKa3yloThb Ha Te, 1110 IMa-
LIiEHTH i3 cericucoM i minBuieHuM piBHeM UNGAL moTpedyoTh
HaJIe)KHOTO JIIKyBaHHSI 3 PETeJIbHUM KOHTPOJIEM apTepiallbHOrO
TUCKY Ta BUIIEHHS cevi, Y)KMBaHHSI BilITOBITHUX 103 1iypeTHKIB,
1100 YHUKHYTU po3BUTKY ['TIH.

Ki11040Bi c€JI0Ba: roctpe ypaxkeHHs HUPOK; JIMOKAJiH, acoLi-
MoBaHMIA i3 XKeJaTUHA3010 HEUTPODiTiB, y cedi; crenudiyHicTh;
3aMicHa HUPKOBA Tepartist
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ETioAoOriyHi oco6AMBOCTI iHpeKLUin
CeYOBOI CUCTEMM Y BATrITHUX XKIHOK:
CY4YQCHUM CTOH Npo6AaemMu

PestoMe. AKTyaAbHICTb. IHPEKLT Ce4OBOI CUCTEMM Y BATITHUX XKIHOK MOCIAQIOTH MPOBIAHE MICLIE B CTPYKTY-
Pi eKCTPAreHITaAbHOI MATOAOrii, MeTa AOCAIAXKEHHS: BU3HQYNT €TIOAOTMYHI OCOBAMBOCTI iIHpeKLit ce4oBOT
cucTemMun y BAriTHUX XXiHOK. Marepiaau T1a MeToAmn. AO AOCAIAXKEHHST yBIMLLAO 89 BArTHMX XXIHOK 3 iIHpeKLismmn
ceyoBoi cuctemu. Marepiarom AAST MIKPOBIOAOTYHOIO AOCAIAKEHHST BYAQ Ceyq, 30A3KU SIKOI 3a6UPAAUCST
B A€Hb rOCriTAABAUIl BAriTHOI mepeaA noYaTkoM ii AikyBAHHSI. IAEHTU®IKALLS MiIKDOOPIaHI3MIB MpOBOAMAQ-
cs 3a aonomororo Tect-cuctem «MIKPO-AA-TECT®» (ErbaLachema, Yecbka PecriybaikQ). [purotyBQHHS
CYCeH3ivi MiIKpOOPIrQHI3MIB 3 BUSHQYEHOK KOHLEHTPALIED MIKPOBHUX KAITUH 3AIMCHIOBAAOCS 3Q AOMOMO-
[ot0 eAEKTPOHHOIO rpuAQay Densi-La-Meter (PLIVA-Lachema a.s., Yexis) 3a wkaroro McFarland. Onrny-
HY LLIABHICTb BUMIPIOBAAM 30 AOMOMOrOK MIKPOMNAQHLLIETHOro piaepa Multiskan EX (tnn 355). PesyasraTti.
[MpoBiAHMMM 36YAHUKAOMU IHEKLIi CEHOBOI CUCTEMM Y BArITHUX XKIHOK XQpKIiBCbKOI 06AQcCTi € Escherichia
coli, Proteus mirabilis, Proteus vulgaris, Strepfococcus pyogenes, Enterococcus faecalis, Klebsiella
pneumoniae, Pseudomonas aeruginosq, cepea sikux rnpeBantoroTs Escherichia coli, Proteus mirabilis,
Streptococcus pyogenes. BuaireHu CrekTp eTIOAOTNYHUX YYHHUIKIB IHeKUi CeqyoBOi cuctemm He 3ane-
JKUTb Big, BIKY BArITHOI KIHKW. B eTIOAOriYHIV CTRYKTYDI iIHeKUivi Ce4OBOI CUCTEMM BATITHUX XKIHOK 1-Lue | 2-re
paHrosi micusy I-lll TomecTpax BariTHOCTI nociaaroTs Escherichia colii Proteus mirabilis; 3-te€ paHrose micLie
y | pumecTpi nociaae Enterococcus faecalis, y Il oumectpi — Proteus vulgaris i Streptococcus pyogenes,
y lll Tommectpi — Streptococcus pyogenes. ETIONOriYHQ CTRYKTYPQ IHYEeKUit CeHOBOI CUCTEMU Y BArITHUX
JKIHOK BM3HQYQETHCSI TOMOrpagieto 3arnaAbHOro rnpouecy. Tak, y >KiHOK 3 6e3CUMITOMHOK 6aKTepiypieto
1-Lwe paHrose 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, rpv rocToomy rnieAoHed-
puri 1-we paHrose Micue — Escherichia coli, 2-re micuye — Streptfococcus pyogenes, 3-Te micLe — Proteus
mirabilis, Enterococcus faecalis, Klebsiella pneumoniae, ripu yperpuri 1-ue paHrose micLe — Escherichia
coli, 2-re micue — Enterococcus faecalis, Klebsiella pneumoniae, 3-Te micuye — Proteus mirabilis, Proteus
vulgaris; npu umctuti 1-e paHrose micuye — Escherichia coli, 2-re micuye — Proteus mirabilis, Proteus
vulgaris, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa. BUCHOBKH. BusHaqe-
Hi QBTOPAMIM eTIONOTHHI OCOBAMBOCTI IHpEeKLivi ceqoBOI cucTemm pidHOI Tonorpadii 3arnaAbHOro npoLecy
6aKTEPIAALHOI eTIOAOTI HEOBXIAHO BPAXOBYBATU MU AIKYBAHHI AQHOI KQTeropii BQriTHMX >KIHOK.

KAIOUYOBiI CAOBQL: eTionoris, iHPeKLiT ce4YoBOI ccTemi; BAriTHA XXIHKQ
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Bctyn

IHdekI1ii ceyoBoi cCTEMU y BariTHUX XKiHOK IOCiTal0Th
MPOBiHE MICIIe B CTPYKTYPi €KCTpareHiTaIbHOI MaToJIOTil
Ta XapaKTepu3yThCS PO3BUTKOM 3arajibHOTO Mpoliecy iH-
dekiitHOro reHe3y B OyIb-sIKOMY BiIiJli JaHOI CUCTEMU,
MOYMHAIOYY BiJl ypeTpH i 3aKiHUyr0uu HUpKamu. [Hbekii
CEYOBOI CHMCTEMM, 32 NAaHUMM Pi3HUX YUEHUX, IiarHOCTY-
1oTb y 14—60 % BaritHux XiHok [1, 2]. /laHa maToJorist y
BariTHUX XiHOK IpeACTaBeHa IMPOKUM CIIEKTPOM 3aXBO-
pioBaHb — OE€3CUMIITOMHOIO OaKTepiypi€lo, ypeTpUTOM,
LIUCTUTOM, TTieJoHedpuToMm |[3].

CumMnToMu iH(EKIii ce4oBOi CUCTEMHU Y BariTHUX Ki-
HOK 4acTo MeHII crelubiuHi MOpiBHSIHO 3 HEBAariTHUMU
KiHKaMM, Yy SIKAX TUMOBUX KJIiHIYHUX CUMIITOMIB JaHOL
narosorii 1ocTaTHbo Juist ii giarHocTuku [4]. IHbekiis
4acTo TOYMHAEThCS SIK OE3CMMIITOMHA OakTepiypisi, sika
nporpecye a0 iHdeKuii HuXKHiX nuiaxis (uuctur) y 30 %
MALi€HTIB i MOXe MPU3BECTU A0 iH(MEKIIill BepXHiX IIUISIXiB
(mienmonedpuTt) y moHan 50 % BUTIAAKiIB BariTHUX XKiHOK [5].

Haii6inbim yactumu pakTopaMu puU3UKy PO3BUTKY iH-
eklliii ceyoBOi CUCTEMHU B XKiHOK ITifl Yac BariTHOCTI € 6a-
raToIUIAHICTh, aKTUBHE CTaTeBE XUTTH i O€3J1iu cTaTeBUX
MapTHepiB, LYKPOBUI miabGeT, aHeMis, iHdeKIlii ceuyoBol
CHCTeMU B aHaMHe3i, iMyHoebilIuTHI CTaHU, aHOMAJTil ce-
4OBOi cuctemu [6].

IH@exkii ceuoBoi cCTeMHU BariTHOI XKiHKM YUHSTH He-
CIPUSITIMBUI BIUIUB Ha IepeOir BariTHOCTI, ITOJIOTIB, CTaH
30pOB’sI MaTepi i HAIAAKIB [ 7], 110 aKTyaJli3ye MpOBeaeH-
HsI KOMIUIEKCHUX JOCJIiKEeHb, CITPSIMOBAHUX Ha BUBUEHHS
eTionaTOreHeTUYHMX 0COOIMBOCTENM JaHOI MaTOJIOril, po3-
IIUPEHHS CIeKTpa MiarHOCTUYHUX KPUTEpiiB, YIOCKOHA-
JICHHS JIiIKyBaJIbHO-TTPO(MITIaKTUYHUX 3aXO0IiB.

[MuTanHs etiojorii iH(eKLil cevyoBOI cUCTEMU Yy Ba-
TITHUX XiHOK Y JIiTepaTypi BUCBITJIEHI IIIMPOKO, TIPOTE Bi-
JIOMOCTi € JIOCUTh CyMNEepewIMBUMU i JIENI0 3acCTapiIiMMU.
IH@dexk1ii ceyoBoi cucTeMH BariTHUX YacTillle CIIPUIMHEH1
rpaMHEraTUBHUMU MiKpOOpPTaHi3MaMU MOPiBHSHO 3 TpaM-
no3utuBHUMH [8]. Bimomo, 1m0 cekTp 30yIHUKIB pi3HUX
iH(eKIIill, a TaKOX iX BJIACTUBOCTI MOXYTh 3MiHIOBATHUCS
3 4YaCcOM, iCTOTHO BiIpi3HSTUCSI B Pi3HUX perioHaX, TOOTO
MaTu TeBHi TepUTOpiajibHi 0COOJIMBOCTI.

MeTa nOCHIIKEHHS — BU3HAYUTH €TiOJOTiYHI 0CO-
O61MBOCTI iH(DEKIIil cCeuoBOi CUCTEMHM Y BariTHUX XiHOK.

Marepiaam Ta meToamn

o nocnimkeHHs yBiiiuio 89 BariTHUX KiHOK 3 iH(beK-
LiSIMU CEYOBOI CUCTeMU, sIKi Oysin rocmiTanizoBaHi 1o Ko-
MYHaQJIbHOTO HEKOMEPIIiHOTIO MiAPUEMCTBA XapKiBChKO1
obsacHoi pamn «O0JaCHUIM KITIHIYHUI TIepUHATATbHUM
LIEHTpP». XapaKTepUCTUKA TOCTII>)KYBaHUX BUITA[IKiB HaBe-
neHa B Tao. 1. [Moganpinit aHali3 BUNaAKiB 3 iHQeKIisiMu

CEUYOBOI CMCTeMU Y BariTHUX >KiHOK 3aJIeXKHO Bill TOIorpa-
(bii 3anasbHOTO Mpoliecy GakTepiaabHOI eTioJOoTil MogaHO
Ha puc. 1. [lepeBaxkHa OUIBIIICTb BUITAIKIB, SIK 3a3HAYE€HO
Ha puc. 1, mpunagama Ha 0e3CMMITOMHY OaKTepiypilo Ta
XPOHIYHUI TIiETIOHEDPUT.

MartepianoMm mIss MiKpoOiOJIOTIYHOTO ITOCIIIKCHHS
OyJa ceda, 3pa3Ku SIKOI 3a0Mpajiics B I€Hb IOCITiTasIi3alii
BariTHOI Iepe/ MoYaTKOM ii JIiKyBaHHS i JOCTaBJISUIMCS 10
J1abopartopii 3 TOTpMMaHHSIM 3araJibHOMPUUHSITUX BUMOT i
npasui [9]. Pe3ynbsraT MiKpoOioJIOTiYHOTO TOCTiIKEHHS
3pa3KiB cevi iIHTepIPeTyBaIM Ha OCHOBI MiAPaxXyHKY KOJIO-
Hill Oakrepiit. [H(eKIil cedoBoi cUCTeMU diarHOCTYBaIU
Mpy BUsIBIIEHH] > 5 x 10* KYO/mi y 3pa3kax ceui, oTpuma-
HMX TIPU KaTeTepusallii, a6o > 1 x 10° KYO/ma — y 3pa3kax
CcepeaHbO1 MOPIIii pAHKOBOI Ceyi.

[nenTndikartis MiKpOOpraHi3miB MpOBOANIIA-
ca 3a pomomoroio TecT-cucteM «MIKPO-JIA-TECT®»
(ErbalLachema, Yecbka Pecrniy6iika), siki mpu3Ha4eHO ISt
MPOBEICHHSI CTaHAAPTHOI imeHTUdiKallii 3 BUKOPUCTAH-
HSIM MiKPOMETOIB.

[IpuroryBaHHS: cycreH3iii MiKpOOpraHi3MiB 3 BU3HaUe-
HOIO KOHIIEHTpALli€l0 MiKpOOHUX KJIITUH 3MilCHIOBAIOCS
3a JIONMOMOrol0 ejekTpoHHoro mpuiany Densi-La-Meter
(PLIVA-Lachema a.s., Yecbka PecrnyOiika) 3a 1Kaaoro

O Unctut B Ypetput O Moctpuii nienoHedput
O XpoHiyHwuit nienoHegpuT
l BeacumnTomHa 6akTepiypis

PucyHok 1. AHani3 iHghekyivi ce4oBoi cuctemu
y BariTHUX XIHOK 3asieXXHo Bifg Tornorpadii 3ananbHoOro
npotecy 6akTepiasbHoOro reHesy

Tabnuys 1. Xapaktepuctka BOCNiAXYyBaHUX BUNaaKis

| TpMMecTp BariTHOCTI | Il TpumecTp BariTHOCTI | Il TpumecTp BariTHOCTI
KinbkicTtb . .. .
BMNagKIB Bik BariTHOI XiHKU, pOKiB
<30 > 30 <30 > 30 <30 > 30
AbcontoTHa (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. OnTuaHy
LIJIbHICTh BUMIPIOBAIU 32 JOMOMOTO0 MiKPOTUIAHILIETHO-
ro pizepa Multiskan EX (Tum 355), 1o siBisie co6oro ¢o-
TOMETp 3i 3MiIHHUMU (piTbTpamMu, SIKUAI 37aTEH MTPOBOAUTH
CcTaHIapTHI (POTOMETPUYHI BUMipIOBaHHS.

CratuCTUYHYy O00OpOOKY OTpMMaHMX LUQPPOBUX TaHUX
MIPOBOAWIN 3a momomoroio mporpamu Statistica 10.0. Ce-
peIHi 3HaYeHHS ITOKAa3HMKIB IOPIiBHIOBAJIN 3a TOTIOMOI0I0
HemapameTpuuHoro U-kpurepiro ManHa — YitHi. Binmin-
HOCTI BBaxXKayiu 3Hauyumu mnpu 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-
OJIOTIYHOI Pi3HOMAHITHOCTI 30yOHMKIB iH(MEKIIiil cedoBoi
CHCTEMHM Yy BariTHMX XKiHOK l-IlIle paHroBe Miclie Iocimae
Escherichia coli (26 Bunanxis, 29,2 %), 2-re paHroBe mic-
ue — Proteus mirabilis (25 Buniaakis, 28,1 %), 3-T€ paHrose
Micue — Streptococcus pyogenes

%
35

(12 Bunanxis, 13,5 %).
[IpoBeneHnii anHaii3 etio-
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y Il TpumecTpi BaritHOCTI 1-1118
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-te micue — Proteus mirabilis,
3-te micue — Proteus vulgaris
i Streptococcus pyogenes; y 111
TpUMECTpi BariTHOCTI 1-1me
Mmicne riocigae Proteus mirabilis,
2-te micue — Escherichia coli,
3-te Micle Streptococcus
pyogenes. OTxe, B YCiX TpuMe-
CTpax BariTHOCTI B €TiOJIOTiy-
Hill cTpyKTypi iH(eKIiit ceuo-
BOI CUCTeMU XiHOK 1-111e i 2-Te

Klebsiella
pneumoniae
Pseudomonas
aeruginosa

PucyHok 2. AHani3 eTionorivHux YAHHUKIB iHGheKLivi ce4oBOi cucTeMu B XiHOK
3anexHo Big TpumMecTpy BariTHOCTi (no oci X — Ha3Ba iHgheKLiviHoro areHra, rno
oci Y — BigHOCHa KinbKictb Bunagakis (%))

paHTOBI MicCIIsl HE BiIpi3HSIN-

cs, TIPOTe 3-T€ paHTOBE Miclle

MaJIo TIeBHi BiIMiHHOCTI.
IIpoBeneHuii  MOPiBHSIb-

Y%

HUI aHaJli3 BUMAAKiB iHDeKIii
CEYoOBOI CHUCTEMM, BHUKIIMKA-
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Streptococcus
pyogenes
Enterococcus
faecalis

Proteus mirabilis
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Escherichia coli

| O [0 30 pokis  m Micns 30 poxis |

dexiliii ceyoBOi CUCTEMU Y Ba-
TITHUX KiHOK 3 ypaxyBaHHSIM
Tonorpacdii 3amajabHOTO MpOo-
ecy OakTepiaJbHOI eTioJoril
(puc. 4).

YV XiHOK 3 6e3CUMITTOMHOIO
OakTepiypi€lo cepen eTiosoriv-
HUX YMHHUKIB 1-IlIe paHTOBe

Klebsiella

pneumoniae .
aeruginosa F

Pseudomonas

PucyHok 3. AHani3 etionoriyHux YMHHUKIB iHGeKLii ce4oBoi cuctemu
y BariTHUX XIHOK 3asieXxHo Bifj ix BiKy (no oci X — Ha3Ba iH¢heKUiliHoro areHra,
no oci Y — BifgHOCHa KinbKicTb BUNagkis (%))

Mmicne nocigae 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 Bumanku, 10,3 %).

Y Bunaakax XpoHiuHOro mieaoHedpuTy 1-11e paHro-
Be Miclie mocinae Proteus mirabilis (10 Bumanxis, 38,5 %),
2-te Mmicue — Streptococcus pyogenes (7 Bunajkis, 26,9 %),
3-te micue — Escherichia coli (4 Butianku, 15,4 %) i Proteus
vulgaris (4 Bumanku, 15,4 %).

V XiHOK 3 rOCTpUM ITi€IoOHe(PPUTOM 1-111€ paHTOBE MiC-
e nocinae Escherichia coli (5 Bunagkis, 35,7 %), 2-re Mic-
e — Streptococcus pyogenes (3 Bunanku, 21,4 %), 3-te mic-
e — Proteus mirabilis (2 Bunianku, 14,3 %), Enterococcus
Jaecalis (2 Bunagku, 14,3 %), Klebsiella pneumoniae (2 Bu-
manku, 14,3 %).

VY BariTHMX XiHOK 3 ypeTpuToM l-Ille paHTOBe Mic-
e nocinae Escherichia coli (4 Bunangku, 40 %), 2-re Mic-
e — Enterococcus faecalis (2 Bunanku, 20 %), Klebsiella
pneumoniae (2 Bumnanku, 20 %), 3-te micue — Proteus
mirabilis (1 Bunianok, 10 %), Proteus vulgaris (1 BUTIamoK,
10 %).

YV XiHOK 3 HUCTUTOM l-Ille paHroBe Miclle Iocigae
Escherichia coli (5 BuniagxiB, 50 %), 2-re paHroBe Miclie —
Proteus mirabilis (1 Bunagok, 10 %), Proteus vulgaris (1
Bunanok, 10 %), Enterococcus faecalis (1 Bunagox, 10 %),
Klebsiella pneumoniae (1 Bumanok, 10 %), Pseudomonas
aeruginosa (1 Bunamnox, 10 %).

O6roBopeHHs

[lim yac MikpoOiOJOriYHOrO MOCTIMXKEHHS cedi Ba-
TITHUX XiHOK 3 iH(EKIIiSIMM CeYOBOI CUCTEeMU aBTOpaMM
Oyau BU3HAYEHi TaKi TPOBiAHI 30YIHWKU JaHOI IaTo-
norii: Escherichia coli, Proteus mirabilis, Proteus vulgaris,
Streptococcus pyogenes, Enterococcus faecalis, Klebsiella
pneumoniae Ta Pseudomonas aeruginosa, 110 y3roxXy€eTbCs
3 naHumu Jiteparypu [10]. IlpoBeneHe aBTopaMu paHXKu-
PYBaHHSI €TiONOTIYHUX 30yIHU-

PYJICHTHICTIO OaKTepili i iX CIpUIHITINBICTIO OPraHi3MOM
mogunu [13]. Ilix gac ¢isionoriyHoro nepediry BariTHoc-
Ti, SIK BiZOMO, y XKiHOUOMY OpraHi3Mi BUHMKAIOTh II€BHi
¢i3nuHi, ropMoHaIbHI I (YHKIIIOHANbHI 3MiHM, SIKi Ha
TJIi 3HMXKEHOTO iMYHITETY CIPUSIOTh BUHMKHEHHIO, 3aro-
CTPEHHIO a00 MPOrpecyBaHHIO iH(EKIIili CeY0BOI CUCTEMU
[10, 14].

Pu3uk po3BUTKY iH(]eKIIili Ce40BOi CUCTEMHU Yy BariT-
HO1 XXKiHKY MiIBUIEHW A TOYMHAIOUM 3 6-TO THKHS recTa-
11i1, BiH JOCSTAE MIKOBOTO PiBHS 3 22-T0 MO 24-1i TUXKACHb
[8]. V BariTHMX XiHOK iMOBIpHICTb PO3BHUTKY iH(MEKIIiil
CEYOBOI CUCTEMMU 301JIBIIYETHCS Y BUIAJAKaX HASIBHOCTI B
HUX iH(eKIiiTHO-3aMaJlbHUX MPOIIECiB Y CTaTeBili cUCTe-
Mi [14].

IHdex1ii ceyoBOi cUCTEMU, 3TiAHO 3 JAHUMMU JIiTEpaTy-
pH, YacTille AiarHOCTYIOTh Y BariTHUX XKiHOK BikoMm 10 30
pokiB [13]. ¥ npoBeaeHOMY aBTOpaMu TOCIiIKEHHI BUTi-
JICHUI CMEKTp €TiONOTIYHMX YMHHMKIB iH(EKIIii ceuoBOi
CHUCTEeMU Y BariTHUX XiHOK BikoM 10 30 pokiB i micis 30
POKiB He MaB 3HAYMMMX BiIMiHHOCTEI.

ABTOpamu OyJI0 IIPOBEICHO aHAaJi3 €TiOIOTIYHOI CTPYK-
Typu iH(EKIIi#i Ce40BOI CUCTEMM 3 ypaXyBaHHSIM TpUMe-
cTpy BaritHocTi. Ilinm yac ocTaHHBOro OyJO BHU3HAYEHO,
mo B I, 11 i Il TpumecTpax BariTHOCTI 1-111€ i 2-re paHroBi
Miclisl B OUIbIIOCTI BUMAAKiB mocinanu Escherichia coli i
Proteus mirabilis BinnoBinHo. 3-te paHrose Micie y I Tpu-
MecTpi mocinae FEnterococcus faecalis, y 11 tpumectpi —
Proteus vulgaris i Streptococcus pyogenes, y 111 TpumecTpi —
Streptococcus pyogenes.

Etiosioriuna ctpykrypa iHbekl1iii ce4oBOi cUCTeMU Y
BariTHUX XIiHOK 3 ypaxXyBaHHSM Tomorpadii 3amajabHOro
npoiiecy 0aKTepiaJlbHOro TeHe3y Majia IeBHi 0COOIMBOC-
Ti. ABTOpaMu OyJIO 3a3HA4YeHO, III0 B XKiHOK 3 O€3CHUMII-
TOMHOIO OakTepiypi€io 1-IlIe paHroBe Miclle MoOCimaIu

KiB iH(eKIIiil ceuoBOi cuCTeMU

i i BescumnTomHa
paHroBi Micus, sKi Tociiau,
BinnosinHo, Escherichia coli, XDOHIYHMIA
Proteus mirabilis, Streptococcus I'IieﬂgHerleT LT SR Ao : %
pyogenes. IIpeBanoBaHHs
Escherichia coli cepen etiojo- FocTpuit
FUHMX  YMHHUKIB  PO3BUTKY ienoHecpuT 35,7 % 14,3 % 21,4 % 14,3% | 14,3 %
iHdeKIill ceyoBOi cUCTEMU Yy
BariTHUX XIHOK JesKi BYeHi
MOSACHIOIOTh TUM, IO KUCIJIOT- Ypetput 40 % 10 % 20 % 20 %
HICThb Cedi MpW BariTHOCTi 10-
csira€e BiICOTKA, SIKWI CHpUsIE
pOCTY KMLIKOBOT nmainuku [11]. Lvctut 50 % 10% | 10 % | 10 % -

[laTorenn, BimmmoBigaabHI
3a PO3BUTOK iH(EKIil cedo-

BOI CUCTEMM i 4ac BariTHOC- 0 Escherichia coli

Ti, 3TiAHO 3 JaHUMU OaraTbox
YU4eHUX, IOHIOHI A0 THX, IO
3yCTPivYalOThCs B 3arajibHii 1o-

W Streptococcus pyogenes B Enterococcus faecalis

@ Pseudomonas aeruginosa

B Proteus mirabilis O Proteus vulgaris

OKlebsiella pneumoniae

myssiuii [12].
Po3BuTok iH(ekIiit ceuo-
BOI CUCTEMU BU3HAYA€ETHCS Bi-

PucyHok 4. AHani3 etionoriyHUx YNHHUKIB 6€3cCUMMNTOMHOI 6aKTepiypii, rocTporo
i XpOHi4YHOro nienIoHehpUTy, ypeTPUTY, LUCTUTY Y BariTHUX XKiHOK
(no oci X — BigHOCHa Kinbkictb Bunagkie (%), no oci Y — Ha3Ba natonorii)
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Proteus mirabilis, 2-re micue — Escherichia coli, 3-1e Mic-
ue — Proteus vulgaris i Enterococcus faecalis. TIpu XpoHiu-
HoMmy miesioHedpuTi 1-111e paHroBe Mmicue nocinae Proteus
mirabilis, 2-re micuie — Streptococcus pyogenes, 3-Te Mic-
ue — Escherichia colii Proteus vulgaris. Tlpu rocTpoMy T1i-
enoHedpuTi 1-11e paHrose micue rnocinae Escherichia coli,
2-re Micuie — Streptococcus pyogenes, 3-Te Miclie — Proteus
mirabilis, Enterococcus faecalis, Klebsiella pneumoniae. I1pu
ypeTpuTi 1-111e paHrose Miclie mocinae Escherichia coli, 2-re
micue — Enterococcus faecalis, Klebsiella pneumoniae, 3-1€
micue — Proteus mirabilis, Proteus vulgaris. TTpyu uucTuTi
1-me paHroBe micue nocigae Escherichia coli, 2-re miclie
— Proteus mirabilis, Proteus vulgaris, Enterococcus faecalis,
Klebsiella pneumoniae, Pseudomonas aeruginosa. BusHaueni
aBTOpaMH €TiOJIOTiYHI 0COOJIMBOCTI iH(EKIIii ceuoBoi cuc-
TeMU pi3Hoi Tororpadii 3anajabHOro Mpoliecy dakTepiaib-
HOI eTioJIoTii HeoOXimHO BpaXoByBaTHU IIpU JiKyBaHHI JaHOI
KaTeropii BariTHUX >KiHOK.

BuCHOBKM

1. IlpoBimHmMuM 30ymHHUKaMHU iHGEKI cedo-
BOi CHCTEMHU Y BariTHMX XiHOK XapKiBChbKOi oOJac-
Ti € Escherichia coli, Proteus mirabilis, Proteus vulgaris,
Streptococcus pyogenes, Enterococcus faecalis, Klebsiella
pneumoniae, Pseudomonas aeruginosa, cepen sIKUX Tpe-
BaowTh Escherichia coli, Proteus mirabilis, Streptococcus
pyogenes. BUnijJieHUil CrieKTp €TioJOTiYHUX YUHHUKIB iH-
dexi1iii ceyoBOT CUCTEMU HE 3aJIeXXKUTh Bijl BiKYy BariTHO1
KIHKM.

2. B eTionoriuniii cTpyKTypi iH(pEKIilf ce40BOi CHC-
TeMHU BariTHUX XiHOK 1-m1e i 2-re panrosi micusa B [—111
TpUMeCTpax BariTHOCTI nocimaioth Escherichia colii Proteus
mirabilis; 3-1e paHroe Micue y I TpumecTpi mocimae
Enterococcus faecalis, y 11 Tpumectpi — Proteus vulgaris i
Streptococcus pyogenes, y 111 tpumectpi — Streptococcus
pyogenes.

3. ETtioyioriuna crpykrypa iHbeKIili ce40BOi CUCTEMU
Yy BariTHUX XiHOK BUW3HAYa€ThCsl Tororpadieo 3anajib-
HOTO TIpoliecy OakTepiaibHOTO TeHe3y. Y XiHOK i3 0e3-
CUMIITOMHOIO OakTepiypi€io 1-Ille paHTroBe MicIle ITOCi-
nae Proteus mirabilis, 2-re micue — Escherichia coli, 3-Te
micue — Proteus vulgaris i Enterococcus faecalis; pu Xpo-
HiYHOMY miesoHedpuTi 1-11e paHroBe micue — Profeus
mirabilis, 2-re micue — Streptococcus pyogenes, 3-Te Mic-
ue — Escherichia coli i Proteus vulgaris; ipu TocTpomy Ili-
eyjoHedpuTi 1-11e paHrose Micue — Escherichia coli, 2-te
micue — Streptococcus pyogenes, 3-t€ Micue — Proteus
mirabilis, Enterococcus faecalis, Klebsiella pneumoniae; ipu
ypeTpuTi 1-111e paHroBe Miciie — Escherichia coli, 2-re mic-
e — Enterococcus faecalis, Klebsiella pneumoniae, 3-1€ Mic-
e — Proteus mirabilis, Proteus vulgaris; ipyu LUCTUTI 1-1118
panroBe Mmicue — 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 fract 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-
tributes 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 filfration 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 fubular obstruction worsen existing kidney damage. According fo
the leading mechanism of damage, there are two types of acute heat damage to 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 pug/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/1. Nevertheless, AKI, as
before, remains in the risk group even with such low values
of CPK as 5,000 units/l 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].

References

1. Doyle K. Rise in heat waves tied to kidney disease “epide-
mics”. Clinical Journal of the American Society of Nephrology. On-
line. 2016 May 5. Available from: https.//www.reuters.com/article/
us-health-heatwaves-kidney-disease-idUSKCNOY22H4.

2. Johnson R.J., Sinchez-Lozada L.G., Newman L.S. Climate
Change and the Kidney. Annals of Nutrition and Metabolism. 2019.
74(3). 38-44. doi: 10.1159/000500344.

3. Johnson R.J., Wesseling C., Newman L.S. Chronic kidney
disease of unknown cause in agricultural communities. The New
England Journal of Medicine. 2019. 380. 1843-1852. doi: 10.1056/
NEJMral813869.

4. Fischer E.M., Knutti R. Anthropogenic contribution to global
occurrence of heavy precipitation and high temperature extremes. Na-
ture Climate Change. 2015. 5(6). 560-564.

5. Sato Y., Roncal-Jimenez C.A., Andres-Hernando A. In-
crease of core temperature affected the progression of kidney injury
by repeated heat stress exposure. The American Journal of Physio-
logy — Renal Physiology. 2019. 317. 1111-1121. doi: 10.1152/ajpre-
nal.00259.2019.

6. Grigorenko M. Infernal heat terrorizes Europe: more than
a thousand deaths and temperature records. UNIAN Information
Agency. 2022 July 19. Available from: https.//www.unian.ua/pogoda/
news/speka-v-yevropi-ponad-tisyacha-lyudey-zaginuli-vstanovleni-
temperaturni-rekordi-sinoptik-11909250.html (in Ukrainian).

7. Goforth C.W., Kazman J.B. Exertional heat stroke in navy
and marine personnel: a hot topic. Critical Care Nurse. 2015. 35. 52-
59. doi: 10.4037/ccn2015257.

8. Bedno S.A., Li Y., Han W. Exertional heat illness among
overweight U.S. Army recruits in basic training. Aviation, Space,
and Environmental Medicine. 2010. 8§1(2). 107-111. doi: 10.3357/
asem.2623.2010.

9. Nerbass F.B., Pecoits-Filho R., Clark W.F. Occupational
Heat Stress and Kidney Health: From Farms to Factories. Kid-
ney International Reports. 2017. 2(6). 998-1008. doi: 10.1016/].
ekir.2017.08.012.

10. Trujillo M. H., Fragachan C.G. Rhabdomyolysis and Acute
Kidney Injury due to Severe Heat Stroke. Case Reports in Critical
Care. 2011. 951719. 1-4. doi: 10.1155/2011/951719.

11. Dennen P., Douglas 1.S., Anderson R. Acute kidney injury in
the intensive care unit: an update and primer for the intensivist. Criti-
cal Care Medicine. 2010. 38(1). 261-275.

12. Carter R., Cheuvront S.N., Williams J.O. Epidemiology of
hospitalizations and deaths from heat illness in soldiers. Medicine &

Science in Sports & Exercise. 2005. 37. 1338-1344. doi: 10.1249/01.
mss.0000174895.19639.ed.

13. Glaser J., Lemery J., Rajagopalan B. Climate change and
the emergent epidemic of CKD from heat stress in rural communi-
ties: the case for heat stress nephropathy. Clinical Journal of the
American Society of Nephrology. 2016. 11. 1472-1483. doi: 10.2215/
CJN.13841215.

14. Walter E.J., Hanna-Jumma S., Carraretto M. The patho-
physiological basis and consequences of fever. Critical Care. 2016. 20.
200. doi: 10.1186/s13054-016-1375-5.

15. Inoue N., Sato A., Tkawa Y. Successful treatment of exertio-
nal heat stroke using continuous plasma diafiltration. Journal of Clini-
cal Apheresis. 2016. 31. 490-492. doi: 10.1002/jca.21439.

16. Xue L., Guo W., Li L. Metabolomic profiling identifies a no-
vel mechanism for heat stroke-related acute kidney injury. Molecular
Medicine Reports. 2021. 23(4). 241. doi: 10.3892/mmr.2021.11880.

17. Wu M., Wang C., Liu Z. Clinical Characteristics and Risk
Factors Associated with Acute Kidney Injury Inpatient with Exertional
Heatstroke: an Over 10-Year Intensive Care Survey. Front. Medicine
(Lausanne). 2021. 8. 678434. doi: 10.3389/fimed.2021.678434.

18. Borg M., Nitschke M., Williams S., McDonald S., Nairn J.,
Bi P. Using the excess heat factor to indicate heatwave-related uri-
nary disease: a case study in Adelaide, South Australia. International
Journal of Biometeorology. 2019 Apr. 63(4). 435-447. doi: 10.1007/
$00484-019-01674-5.

19. Dally M., Butler-Dawson J., Krisher L., Monaghan A., Weit-
zenkamp D. et al. The impact of heat and impaired kidney function
on productivity of Guatemalan sugarcane workers. PLoS One. 2018.
13(10). e0205181. doi: 10.1371/journal.pone.0205181.

20. Epstein Y., Yanovich R. Heatstroke. The New England
Journal of Medicine. 2019. 380. 2449-2459. doi: 10.1056/NEJM-
ral810762.

21. Liu S.Y., Wang Q., Lou Y.P. Interpretations and comments
for expert consensus on the diagnosis and treatment of heat stroke in
China. Military Medical Research. 2020. 7(1). 37. doi: 10.1186/
$40779-020-00266-4.

22. Helman R.S., Alcock J. How is rhabdomyolysis managed in
heat stroke. Medscape. 2022 July 21. Available from: https://www.
medscape.com/answers/166320-61864/how-is-rhabdomyolysis-
managed-in-heat-stroke.

23. Bondar M.V., Pylypenko M.M., Ovsienko T.V., Nevmer-
zhytskyi 1.M. Hyperthermic syndromes: etiology, pathogenesis, diag-
nosis and intensive therapy. Emergency Medicine. 2018. 2(89). 7-16.
doi: 10.22141/2224-0586.2.89.2018. 126596 (in Ukrainian).

24. Dematte J.E., O’Mara K., Buescher J. Near-fatal heat stroke
during the 1995 heat wave in Chicago. Annals of Internal Medicine.
1998. 129(3). 173-181. doi: 10.7326/0003-4819-129-3-199808010-
00001.

25. Lee W.S., Kim W.S., Lim Y.C. High Temperatures and
Kidney Disease Morbidity: A Systematic Review and Meta-analysis.
Journal of Preventive Medicine and Public Health. 2019. 52(1). 1-13.
doi: 10.396 1/jpmph. 18. 149.

26. Satirapoj B., Kongthaworn S., Choovichian P. Electrolyte
disturbances and risk factors of acute kidney injury patients receiving
dialysis in exertional heat stroke. BMC Nephrology. 2016. 17(55).
1-6. doi: 10.1186/s12882-016-0268-9.

27. Vizir V.A., Buryak V.V. Diseases caused by the action of ther-
mal factors (heat and cold) on the body. Zaporizhzhia, 2015. 70 p. (in
Ukrainian).

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

Tom 12, N2 3, 2023



Orasa / Review

28. Carney E.F. Acute kidney injury: proximal tubule cells modu-
late inflammation after renal injury. Nature Reviews Nephrology.
2015. 11. 254. doi: 10.1038/nrneph.2015.40.

29. Mustafa S., Elgazzar A.H., Essam H. Hyperthermia alters
kidney function and renal scintigraphy. American Journal of Nephro-
logy. 2007. 27(3). 315-321. doi: 10.1159/000102597.

30. Badoer E. Role of the hypothalamic PVN in the regulation of
renal sympathetic nerve activity and blood flow during hyperthermia
and in heart failure. American Journal of Physiology — Renal Physio-
logy. 2010. 298(4). 839-846. doi: 10.1152/ajprenal.00734.2009.

31. Mittal R., Coopersmith C.M. Redefining the gut as the motor
of critical illness. Trends in Molecular Medicine. 2014. 20. 214-223.
doi: 10.1016/j.molmed.2013.08.004.

32. Peng N., Geng Y., Zhang S. Correlation of kidney injury and
inflammatory response in rats with classic severe heatstroke. Zhong-
hua Wei Zhong Bing Ji Jiu Yi Xue. 2015. 27. 327-331. doi: 10.3760/
cma.j.issn.2095-4352.2015.05.002.

33. Okubo K., Kurosawa M., Kamiya M. Macrophage extracel-
lular trap formation promoted by platelet activation is a key media-
tor of rhabdomyolysis-induced acute kidney injury. Nature Medicine.
2018. 24. 32-38. doi: 10.1038/nm.4462.

34. Allison S.J. Acute kidney injury: macrophage extracellular
traps in rhabdomyolysis-induced AKI. Nature Reviews Nephrology.
2018. 14. 141. doi: 10.1038/nrneph.2018.5.

35. Kurts C., Ginhoux F., Panzer U. Kidney dendritic cells: fun-
damental biology and functional roles in health and disease. Nature
Reviews Nephrology. 2020. 16. 391-407. doi: 10.1038/s41581-020-
0272-y.

36. Fan H., Zhao Y., Zhu J.H. Thrombocytopenia as a predic-
tor of severe acute kidney injury in patients with heat stroke. Re-
nal Failure. 2015. 37. 8§77-881. doi: 10.3109/0886022X.2015.
1022851.

37. Messerer D.A.C., Halbgebauer R., Nilsson B. Immunopatho-
physiology of trauma-related acute kidney injury. Nature Reviews
Nephrology. 2021. 17. 91-111. doi: 10.1038/s41581-020-00344-9.

38. Gong L., Pan Q., Yang N. Autophagy and inflammation
regulation in acute kidney injury. Frontiers in Physiology. 2020. 11.
576463. doi: 10.3389/fphys.2020.576463.

39. LoVecchio F., Pizon A.F., Berrett C., Balls A. Outcomes after
environmental hyperthermia. American Journal of Emergency Medi-
cine. 2007. 25(4). 442-444.

40. Bagley W.H., Yang H., Shah K.H. Rhabdomyolysis. Internal
and Emergency Medicine. 2007. 2(3). 210-218.

41. Hernandez J.J., Gonzalez F.M.M., Ledesma K.L.W. Acute
Kidney Injury and Mortality in Patients with Rhabdomyolysis Due
to Heat Stroke. International Journal of Medical Science and Clini-
cal Research Studies. 2021. 1(6). 147-150. doi: 10.47191/ijmscrs/
vI1-i6-05.

42. Krishtafor D.A., Klygunenko O.M., Kravets O.V., Yekha-
lov V.V., Stanin D.M. Dynamics of biochemical markers of rhabdo-
myolysis in multiple trauma. Medytsyna nevidkladnykh staniv. 2022.
18(5). 12-17. doi: 10.22141/2224-0586.18.5.2022.1506 (in Ukrai-
nian).

43. Kravets O.V., Klygunenko O.M., Yekhalov V.V., Gashino-
va K.Y., Stanin D.M. et al. Prolonged compression syndrome: edu-
cational and methodological manual for intern doctors of various spe-
cialties. Lviv: Novyi Svit 2000; 2021. 194 p. (in Ukrainian).

44. Kobelyatskyi Y.Y., Tsarev A.V., lovenko I.A., Dubina V.N.,
Yakovenko D.P. et al. Rhabdomyolysis due combat mine blast injury:

current principles and own experience of intensive care. Medytsyna
nevidkladnykh staniv. 2017. 2(81). 128-134. doi: 10.22141/2224-
0586.2.81.2017.99704 (in Ukrainian).

45. Bosch X., Poch E., Grau J.M. Rhabdomyolysis and acute
kidney injury. The New England Journal of Medicine. 2009. 361(1).
62-72. doi: 10.1056/NEJMra0801327.

46. Chavez L.O., Leon M., Einav S., Varon J. Beyond muscle de-
struction: a systematic review of rhabdomyolysis for clinical practice.
Critical Care. 2016. 20(1). 135. doi: 10.1186/513054-016-1314-5.

47. Urabe D., Kotani Y., Tsujimoto T. Increased Creatinine
Clearance in Acute Kidney Injury due to Heat Stroke. Journal of
Medical Cases. 2018. 9(3). 90-91. doi: 10.14740/jmc3007w.

48. Scalco R.S., Snoeck M., Quinlivan R. Exertional rhabdomyo-
lysis: physiological response or manifestation of an underlying myopa-
thy? BMJ Open Sport & Exercise Medicine. 2016. 2. e000151. doi:
10.1136/bmjsem-2016-000151.

49. Protasi F., Paolini C., Dainese M. Calsequestrin-1: a new
candidate gene for malignant hyperthermia and exertional/environ-
mental heat stroke. The Journal of Physiology. 2009. 587. 3095-3100.
doi: 10.1113/jphysiol.2009.171967.

50. Misset B., De Jonghe B., Bastuji-Garin S. Mortality of pa-
tients with heatstroke admitted to intensive care units during the 2003
heat wave in France: a national multiple-center risk-factor study.
Critical Care Medicine. 2006. 34(4). 1087-1092. doi: 10.1097/01.
CCM.0000206469.33615.02.

51. Kravets O.V., Yekhalov V.V., Sedinkin V.A. Optimized life
support in accidental general hypotermia (scientific and literature
review). Medytsyna nevidkladnykh staniv. 2022. 18(1). 12-20. doi:
10.22141/2224-0586.18.1.2022. 1453 (in Ukrainian).

52. Vlad M., lonescu N., Ispas A.T. Morphological changes du-
ring acute experimental short-term hyperthermia. Romanian Journal
of Morphology and Embryology. 2010. 51(4). 739-744.

53. Wijkstrom J., Leiva R., Elinder C.G. Clinical and patho-
logical characterization of Mesoamerican nephropathy: a new kidney
disease in Central America. American Journal of Kidney Diseases.
2013. 62. 908-918. doi: 10.1053/].ajkd.2013.05.019.

54. Turner L.R., Barnett A.G., Connell D., Tong S. Ambient
temperature and cardiorespiratory morbidity: a systematic review and
meta-analysis. Epidemiology. 2012. 23(4). 594-606. doi: 10.1097/
EDE.0b013e3182572795.

55. Turner L.R., Barnett A.G., Connell D., Tong S., Mix J.,
Elon L. Hydration Status, Kidney Function, and Kidney In-
jury in Florida Agricultural Workers. Occupational & Environ-
mental Medicine. 2018 May. 60(5). e253-260. doi: 10.1097/
JOM.0000000000001261.

56. Moyce S., Mitchell D., Armitage T., Tancredi D., Joseph J.,
Schenker M. Heat strain, volume depletion and kidney function in
California agricultural workers. Occupational & Environmental
Medicine. 2017 Jun. 74(6). 402-409. doi: 10.1136/0emed-2016-
103848.

57. Badurdeen Z., Nanayakkara N., Ratnatunga N.V., Wa-
zil A.W., Abeysekera T.D., Rajakrishna P.N. Chronic kidney disease
of uncertain etiology in Sri Lanka is a possible sequel of interstitial
nephritis! Clinical Nephrology. 2016. 86(13). 106-109. doi: 10.5414/
CNPS86S115.

Received 05.07.2023
Revised 23.07.2023
Accepted 26.07.2023 W

Tom 12, N2 3, 2023

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 39



Orasa / Review

Information about authors

Olha Kravets, PhD, Doctor of Medical Sciences, Professor, Head of Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical
University, Dnipro, Ukraine; e-mail: 602@dmu.edu.ua; https://orcid.org/0000-0003-1340-3290

Vasyl Yekhalov, PhD in Medicine, Associate Professor of the Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical University,
Dnipro, Ukraine; e-mail: sesualiy@gmail.com; https://orcid.org/0000-0001-5373-3820

Vladyslav Sedinkin, PhD in Medicine, Associate Professor at the Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical
University, Dnipro, Ukraine; e-mail: dnepr_vlad@ukr.net; https://orcid.org/0000-0002-8894-1598

0lha Pylypenko, Assistant Professor of the Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical University, Dnipro, Ukraine;
e-mail: kvasha.olia@gmail.com; https://orcid.org/0000-0001-9836-0968

Danylo Martynenko, Resident Doctor of the Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical University, Dnipro,

Ukraine; e-mail: kubactyc@icloud.com; https://orcid.org/0000-0003-1265-9438

Conflict of interest. The authors declare that there is no conflict of interest and no financial interest in the preparation of this article.
Authors’ contributions. 0./ Kravets — conceptualization, methodology, review, editing; V.V Yekhalov — conceptualization, methodology, writing, original draft; V.A. Sedinkin, O.. Pylypenko —

review, editing; D.A. Martynenko — translation.

Kpaseup O.B., €xanos B.B., CeaiHkiH B.A., luavneHko O.B., MapTiHeHko A.A.
AHIMPOBChKN AEPXKQABH MEANYHV YHIBEPCUTET, M. AHIMPO, YkpaiHa

Hupkosa AMCPYHKLiS NPpU 3aradAbHOMY NeperpiBaHHiI (AITepaTypHU OrasA)

Pesiome. 3a ocranni 30 pokis rmo6anbHe MOTEIUIHHSA MOCIIO
OfIHEe 3 TMPOBITHUX MiCllb CE€pell AECSATU OCHOBHUX MPUYMH Jie-
TaJILHOCTI BHACJIIOK CTUXilHUX JuX. Bimomo, 1110 migBUIEHHS
TEeMIIEpaTyp 30i/IblIy€E KiIbKICTh HEBIIKIAIHUX TOCTHiTani3alliii 3
MPUBOJY HIMPOKOTO CIMEKTPa 3aXBOPIOBAHb HUPOK, BKITIOYAIOUU
roctpe noiukoakeHHs1 HUpoK (I'TIH), xpoHiuHy XBOpoOy HUPOK,
cevyoKaM’siHy XBOpoOy Ta iH(heKIIiT ceHoBUBITHUX LUIsIXiB. B1upo0O-
HUYA JiSUTbHICTh y CIIEKOTHUX YMOBaX TAKOX 9aCTO CYTIPOBOIXY-
etbest [TIH, 1110 Moxke IBUAKO MEePeTH 10 TOCTPOi HUPKOBOI He-
JIOCTaTHOCTI 3 BUCOKOIO JIETAJIbHICTIO. B OCHOBI maToreHeTMuHUX
MexaHi3MiB iHaykoBaHoro reperpiBaHHsam [TIH nexatb 3MeH-
IIEHHST 00’ €My IIMPKYJIIOI0YO01 KPOBi i €JIEKTPOTITHI TTOPYIIICHHS
BHACJIIIOK 30ibIIeHHS epcmipalii. BurmapoByBaHHS BOIM 3 IO~
BEPXHi TiJla MPU3BOIMUTH 10 JeriapaTalii Ta MiABUILEHHS OCMO-
JIIPHOCTI TUIa3MU. Y BIiAIMOBiAb HA 1€ aKTUBYETHCSI BA30IPECHH,
30iIBIIYETHCS TTUTOMA Bara cedi, 3MEHIIYEThCSI KiJIbKICTh Cedi.
ITporpecuBHO 3HUXKYETHCS IIBUAKICTh KIyOOUKOBOI (hiabTpalrii.
Po3BuBa€eThCS rinokajieMis, 110 OPOTSAToM 12 roAvH 3MiHIOETh-
¢ Ha Tinepkajiemito. BinOyBaeTbcsl YHIKOIXKEHHSI €HIOTENilo

KaHaJbIliB, sIKE€ MPU3BOAUTH I0 MiKpOTPOMOO3iB a)epeHTHUX Ta
e(pepeHTHUX HUPKOBUX apTepiil, pO3BUTKY 3aMaJbHOI BilITOBIIi Ta
BUCHAXXEHHSI HUPKOBOTO iHTepCTUILI0. MOXIMBUI pabaoMiois
Ta MiOTJI00iHEMisI 3 HACTYITHOIO OOCTPYKIII€I0 KaHAJBIIB ITOTip-
LIYIOTh iCHYIOYE TOIIKOMXEHHSI HUPOK. BinmoBinHo 1o mpoBio-
HOTO MEXaHi3My IMOIIKOMXEHHS BUAUISIOTH 1Ba TUIU TEIJIOBOIO
I'TIH: xnacuuyHumii pabooMiosi3 Ta TOCTPUM iHTepCTULLATbHUI
HedpuT. Xoua CydyacHi MeOIWYHi DOCSITHEHHSI CIIPUSUIM PO3PO0-
i e(PeKTUBHUX CTpaTeTiil JiKyBaHHS i MEHEIXKMEHTY (IIBUIKE
OXOJIOJIKEHHSI, €eKCTPAKOPIOpaibHI METOIM AETOKCUKALlii TOILIO),
32 OCTaHHI AECATWIITTS JIETaIbHICTh MPU YpaKeHHi HUPOK yHa-
CJTIMOK 3arajlbHOTO TIeperpiBaHHs 3HU3WIACS He3HayHo. Jlocmin-
HUKaM Yy chepi OXOPOHM 3I0POB’Sl Ta IPOMHUCIOBOCTI HEOOXiTHO
BU3HAUUTH IIKITUBI npodeciitHi yMOBH, 1110 TPU3BOISTH 10 He-
(pomnarii mpu TerIoBoMy cTpeci, Ta po3poOUTH TIEBHI cTparerii 3
MUTaHb OXOPOHU TIpalli.

Ki11040Bi €JI0Ba: r106an1bHe NOTEIUTIHHA; 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 cTyrne-
HST TQ i MEAMKQMEHTO3HA KOPeKLisl iHMBITOpAMM PEeHIH-QHMOTeH3UH-OALAOCTEPOHOBOI cuctemu (PAAC)
3HQYHO BMAMBQAKOTH HQ CTAH 3AO0POB ‘S MALIEHTIB, sIKi iH@ikoBaHI SARS-CoV-2. SARS-CoV-2 §K IHCTOYMEHT AAST
MPOHUKHEHHS B KAITUHY BuKopmcToBye PAAC, a came peLernTop QHroTeH3MHNEePETBOPIOKYOro pepmeH-
Ty (AI®) 2. Meta poboTu: OLIHKQ AMHAMIKU KAIHIKO-AQGOPQTOPHMX MOKA3HMKIB y nauieHTa 3 SARS-CoV-2-
QCOLIOBAHOKD HEGPOMATIEID HA TAI MPUKAOMY iHriGiTopis AlN®. Y uivi CTQTTI OMMCAHUE KAIHIYHA BAMQAOK
3 BAQCHOI rMpaKTukii QBTOPA. BUCHOBKN. CBOEYACHE Mpu3HAYeHHs eTioTpornHoi tepanii COVID-19 cytreso
3MEHLLIYE YCKAQAHEHHS epebiry XpOHIYHOI XBOPOOU HUPOK i3 QPTEPIAABHOO FiNepPTEHSIEHO.

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), BXomsaTh 10 YeTBipKM OCHOBHUX (haK-
TOpiB pU3MKY TsikKoro mnepediry COVID-19 [1]. Hepinko
JIIONM 3 apTepianbHOIO rineprenHsielo (Al') He 3HAIOTH TIpo
HasIBHICTb Y HMX 3HMKE€HOI DYHKIIii HUPOK, sIKa CTa€ BU-
MaJKOBOI 3HAXiKOI Ha T BipycHoi iHdekuii [1—10].
3MEHIICHHSI PO3PaXyHKOBOI IIBMIKOCTI KJIyOOYKOBOI
dinbrpauii (pLLIK®) y Takiii cutyaiiii Moxxe MaT TpaH3M-
TOPHMI XapakTep abo cTaBaTH MOTipIIYIOUYUM (aKTopom
BX€ iCHYI0UO1, MOKJIMBO, paHillle He JiarHOCTOBAaHOI Xpo-
HiYHO1 XBopoOu HUpOK [1, 7, 8, 11—17]. AHaJi3 HUPKOBUX
noxiit Ha i COVID-19 nokaszaB BeMKY CKJIaIHICTh MPO-
0J1eMM KOPOHAaBipyCcHOI iH(EKIIii, 1110 Ha3BaIi CUHIEMIEIO.
«CuHneMisi» — TepMiH, 3anpornoHoBaHuii y 1990-x pokax
aHTpornojoroM Meppin 3iHrep: «JIBi a0o OiynbIle XBOpOOU
B3aEMO/IIOTh TAKMM YMHOM, 1110 3aBAAalOTh OiJbIIOI IIKO-
IIA, HIXK TpoCTa cyMa JBOX 3axBopioBaHb» [1]. IHbekIis
SARS-CoV-2 BukmKae reHepaiizoBaHe 3anajeHHs eHI0-
Teilo Ta BazoAWJIATAllilo, 10 MiATBEPIXKYE MPUUMHHICTD
COVID-19 sk cynuHHOTO 3aXBoptoBaHHS. OTXe, pO3BUTOK
CYAMHHMX peakliliii BU3HaAYa€ TKaHUHKU-MillIeHi TTPY KOPO-
HaBipycHiil iHdekii. BuBueHHST ocoOauBocTel (PyHKIIIO-

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

Mera: Ha NpUKIaLi KIHIYHOTO BUIIAAKY 3 BIACHOI
MPaKTUKU OLIHUTU AUHAMIKY KJIiHiKO-JIaDOpaTOpHUX I10-
Ka3HukiB y nauieHta 3 SARS-CoV-2-na tni XXH, sxuit
npuiiMae iHridiTOp aHTiOTEeH3UHIEPETBOPIOIOYOro ¢ep-
MeHTy (IAT1D) eHananpu.

Ha mnpoBeneHHs1 KJiHiKO-T1a00paTOPHO-iHCTPyMEH-
TaJbHOTO JOCTIIKEHHSI OTpUMaHO iH(GOPMOBaHY 3rOay
naifieHra.

KAiHiYHMIM BUNOAOK

[MamienT B., 61 pik, 3 giarnozom: XXH 3-i ct. (plIIK®D
48 mi/x8/1,73 M%) MeMGpaHoOTIpoTihepaTUBHUI TJIOMEPY-
snonedpur (tun I/11T — Hedpoobioncia 16.06.2022). Cmis-
BimHoIIeHHs anboyminy/kpeatuiny (CAK) 36 Mr/MMob.
AprepianbHa rineprensida 1l cT., 2-ro ct., pusuk 4. AHeMist
JIETKOTO CTYIIEHSI.

HiarHo3 XXH BCTaHOBIIOBAJIM 3TiIHO 3 PEKOMEH-
nauisimu  HarionansHoi Hedposoriynoi crinku (NKF-
K/DOQI) CIIA, kputepismu KDIGO 2012 poky i Bin-
noBigHo a0 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 XBOpoOHu Bimomo, 110 B KBiTHi 2021 poky
3’ABWJIMCSI HAOPSIKM Ha HIDKHIX KiHITiBKax. Y grotoMy 2022
POKY CTaH IOTipIIMBCS: 3’ IBUIACS 3aIMIIIKa, 3arajibHa cj1a0-
KiCTb, 30UTbIIMIUCH TiepudepuuHi HAOPSKU, 30LTBIIMINCH
mmndpu aprepianbHoro Tucky (AT) mo 160/100 MM pr.cT. ¥V
yepBHi 2022 poKy y 3B’SI3Ky 3 PO3BUTKOM HE(PPOTUUHOrO
CUHIPOMY JIJIs1 BUBHAYEHHST TIOAJTBIIIOT TAKTUKY JTIKYBaHHSI
Ta IIPOrHO3y XBOpoOu OyJia rpoBeaeHa HeppoOiorcis.

VY Giomncii 10 8 KI1yOOuKiB.

Kiry6ouky HopMalbHUX pO3MipiB, 3 O3HAKaMU MOMip-
Hoi mnpostidepallii Me3aHTito, MMOTOBIIEHHSIM TJIOMEpYJIsIp-
HUX OazaJibHUX MeMOpaH, IiISTHKaMU iX po3liapyBaHHs
i riayiHO3y KamiJIsIpHUX TieTeNb. BilblIicTh KaHabLIB 3
O3HaKaMM TOMipHOi aTpodii. Jlesiki MicTSITh TiaiHOBI 11-
nmiaapu. CyouHM cepeaHbOTO Kajiopy 3 IIOMipHUMHM O3Ha-
Kamu ¢iopo3sy. CynrHu npiOHOTO Kajaiopy 3 03HaKaMM Tia-
JIiHO3Y. IHTepcTUlliil y cTaHi moMipHOI aTpodii.

O3HaK aKTUBHOTO 3arajJleHHsT HEMaE.

Congo Red (aminoin) — peakiis HeratupHa (0).

IgG — BupaxkeHe MO3UTUBHE 3a0apBiieHHs (+++).

IgA — 1mo3uTHBHA peakllisi TOMipHOTO CTYIIEHSI BUpa-
XeHocTi (++).

IgM — cnabka mo3uTUBHA peakilisi TOMiPHOTO CTYIIeHSI
BUpaxkeHoCTi (+).

1gG4 — neratuBHe 3a0apBiaeHHs (0).

CD3 — BupaxeHe Mo3UTUBHE 3a0apBieHHs (+++).

C1q — HeraTtuBHe 3a0apBiaeHHs (0).

PLA2R — peakariis HeratuBHa (0).

Kappa light chains — HeraTuBHe 3a0apBiieHHs (0).

Lambda light chains — HeraTuBHe 3a0apBiieHHs (0).

Fibrinogen — HeratuBHe 3ab6apsieHHs (0).

3 ypaxyBaHHSIM aHaMHe3y, NaHUX KIiHIYHUX oO0CTe-
JKeHb, TaHUX MOPMOJIOTIYHOTO, TiCTOXIMIYHOTO i iMyHO-
TiCTOXIMIYHOTO IOOCTIIKEeHh KapTWHA BimmoBimae MeMO-
paHormpoJihepaTuBHOMY TiioMepynoHedpurty (tun I/111),
3MiHM TYOYJIOIiHTepCTMILIIMTHOrO amapaTy BimoOpaxkaloTh
XPOHIYHUI HecITel(iYHUM illeMiYHMI TTpoliec 0e3 03HaK
aKTMBHOTO 3anajeHHs. He3Baxkaiouu Ha 3a10BiJIbHI po3Mi-
pu Giorcii, Majia KiJIbKiCTh KJIyOOUKiB MOXE CBiTUUTH IIPO
ojiroHedpoHito (BpoakeHa Majia KiIbKiCTh KITyOOUKIiB)
200 XpOHiUHi illIeMiuyHi 3MiHMU.

Ha ¢oni HepoTUYHOrO CHHAPOMY PO3BUHYJIACH aHA-
capka (TIJIEBPUT, acluT, nepukapaut). OTpumyBaB JIiKy-
BaHHsSI CeaHCaMM i30JIbOBAHOI yIbTpadiabTpallii 3 iHdy3i-
€10 20% anboyMmiHy.

3axBopiB Ha COVID-19 y rpyani 2022 poky (monime-
pa3Ha JIaHIIOroBa peakllis JABivi MO3WTHUBHA) Micjas Mil-
TtBepmkeHoro COVID-19 y uneHiB poauHu, 10 1IbOTO OYB
BaKIIMHOBaHUIi 1BOoKpaTHO Pfizer.

JIo MOMEHTY 3axBOPIOBaHHSI OTPUMYBAaB €HaJANPUI
10 wmr, posyBactaTuH 5 Mr, Topacemin 10 Mr, Kcumamin
20 wMr, amikcabaH 5 MTI. ApTepiaJIbHUII TUCK OYyB y MexXax
125—135/75—85 MM pT.CT.

IIpu kniHiuHOMY 00CTEXXeHHI ITanieHTa B. Oyi1o BusiBiie-
HO TTACTO3HICTh HIDKHIX KiHIIiBOK, iHaekc Ketie 29,4 kr/m2.
Inaexc Yapsicona — 6 6aiis. Ingekc Kepno — —18. Jla6o-
paTopHe 00CTEXKEHHSI: 3araJIbHUIl aHaJIi3 KPOBi: epUTPOLIM-

™ — 4,1 T/n, remorno6in — 120 r/x, nevikouutu — 9,4 '/,
TpoMbouuT — 181 '/, WIBUIKICTE OCiAaHHS epOTPOLIU-
TiB — 25 MM/roj; GioXiMiuyHe JOCTiIKEHHS KPOBi: KpeaTu-
HiH — 225 MKMOJIB/JT, ce4oBUHA — 16,8 MMOJIB/JT, cedoBa
kuciora — 344 MKMOJIb/J, HaTpiii — 142 MMmounb/m, Ka-
Jik — 5,65 MMonb/mn, xa0p — 105,2 MMOJIb/JT, 3araibHUI
6imok — 50 r/n, anpbymin — 30 /7, 3arajbHUil OLTIpY-
6iH — 6,3 MKMOJIb/JI, TTI0KO3a — 5,7 MMOJIb/J1, 3araJIbHUI
XOJIeCTepUH — 8,3 MMOJIb/JI, MapaTUPEOINHUI TOPMOH —
36,12 nir/mMi; 3araabHU aHalli3 cedi: MyTHICTb — HE BH-
sBJieHO, uToma Bara — 1,020; ypoGiniHoreH, Ginipy0iH,
KETOHU, HITPUTH i LiyKOp — He BusiBjieHo, pH — 5,0; 6i0k
(xinpkicHO) — 2,8 1/1, epurpountu — 0—2 B 11/3, HE3Mi-
HeHi eputpoutd — 0—2 B 11/3, JIelKoluTn — 2—4 B 11/3,
eTiTeNii TIOCKU — 4—6 y T/3, MWIHIPY TialiHOBI —
2—4 B 11/3. ¥Y3]1 Hupok: npaBa HUpKa — 124 X 58 MM, He
30inpmeHa. Po3ramoBana tunmoBo. KoHTypu piBHI, 9iTKi.
®dopma HesmiHeHa. [TapeHxima cepeaHbOI €XOI€HHOCTI,
MicTuth Kictu 4—11 mMm. KopTuko-menymsipHa audepeH-
Lianisg 30epexxeHa. Backynsipusaliist He 3MiHeHa. ToBIIMHA
MapeHXiMy BiAINOBiAa€ HOPMATUBHUM 3HAYeHHSIM. 30U-
pasibHa crcTeMa He posiupena. JliBa Hupka: 119 x 60 MM,
He 30inbireHa. Po3ramoBana tumoBo. KoHTypu piBHi, YiT-
Ki. @opma HeamiHeHa. [TapeHXiMa cepeTHbOT eXOT€eHHOCTI,
Mictuth Kictu 8—13 mm. Koptuko-menynsipHa audepeH-
Iiaiis 30epeskeHa. Backymsipu3anist He 3MmiHeHa. ToBIIMHA
IMapeHXiMM BiIMOBigZa€e HOPMAaTUBHUM 3HA4YeHHSIM. 30U-
pajibHa cucTeMa He po3lirpeHa. BucHOBOK: yIBTpa3ByKOBi
03HAaKM KiCT HUPOK.

byno npusHaueHo KOMOiHOBaHY Tepallilo: ocebTaMi-
Bip 75 Mr n1Biui Ha 100y Ta ymiceHoBip 200 MT YOTHPU pa3u
Ha 100Y.

Ha ¢oHi cBoeyacHOro npu3HauYeHHs €TiOTPOIHOI Te-
pamii COVID-19 nepe6iras y Jyierkiit popMi. Ajie HeraTuB-
HUIi BIUTMB Ha (DYHKIIi10 HUPOK yce X TaKu OYB BUSIBJICHUIA.
Tak, y mamieHTa 30iMBIIMBCS piBeHb KpeaTUHIHY KpOBIi
(225 mxmonb/m) i CAK (85 Mr/MMoIIh), MpOTeiHypist 3poc-
nma g0 6 . Ha ¢oni nmpuitoMy eHamanpuiay BiZ3Hadamoch
cyrreBe 3HmkeHHsT AT (90/60), y 3B’513Ky 3 UMM Malli€HT
OyB 3MYILIEHMI TIpoIlycKaTu mpuiiom mpemapaty. [Ipote
naHuii epext O6yB MuHyIIMiA, i AT moBepHYBCs 10 BUXiA-
HOTO PiBHS Yepe3 2 THKHi.

Takox crioctepiranocst BiTHOBJIEHHsI (DYHKIII HUPOK
MPOTATOM HACTYMHUX 6—8 THKHIB. KpeaTwHiH 3HU3UBCS
1o 175 mxmons/1, CAK — mo 66 MT/MMOJTE.

Leit xrIiHIYHMI BUIIAZOK IEMOHCTPYE YCKJIATHEHHS,
siki BUHMKatoTh y nauieHTiB i3 XXH npu COVID-19. Ilo-
IaHi HAMM paHillle pe3yabTaTu CIOCTepeXeHb 3a TAKUMU
MalfieHTaMu CBigyaTh MPO 3HUXEHHS (YHKUII HUPOK,
MiABUILIEHHS TMPOTEiHYpii, a B Mali€EHTIB, SIKi OTPUMYIOTh
iATI®, — 3HauHe 3HmKeHHs AT [2]. IIpore wi yckianu-
HEHHs 6arato B YoMy 3aJiexkaTh BiJl e()eKTUBHOCTI Tepartii
COVID-19 i, BignosigHO, Tiepebiry XxBopoOu. Y HaBeme-
HOMY KJIiHIYHOMY criocTepexkeHHi Bin’emHuit [1JIP-Tect
Ha COVID-19 0yB 3amokymeHTOBaHUWIT uepe3 7 mid Bix
oYaTKy KOMOiIHOBAaHOI aHTUBIPYCHOI Teparii, a O4iKyBa-
He TOTipIIeHHs KJIiHiK0-J1a00paTOPHUX MOKA3HUKIB MaJo
OiMbII IIBUAKINM OOOPOTHUI Mepelir, HixK B aHaJIi30BaHill
HaMM KoropTi [17].
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BMCHOBKMU

1. Y manoro nauieHTa 3 SARS-CoV-2 Ha Ti1i BXe iCHY-
1oyoi XXH 3-i cT. BingHaueHO IBUIKY 0OOPOTHY MO3UTUB-
HY IMHaMiKy KJIiHiKO-JJabopaTOpHUX MOKA3HUKIB i MOJIiI-
LLIEHHSI SIKOCTI XXUTTS Ha T1i ipuiiomy iATTD (eHananpun).

2. Ilepedir COVID-19 y namienris 3 XXH Ta aprepi-
aJIbHOIO TilepTeHsi€lo, sKi npuitMaioTh iAIID, cynposo-
JKYETHCS CYTTEBUM 3HMKEHHSIM AT, 3HmkeHHsaM pLIIK D,
nigsumeHHsaM CAK, ane 11i eheKTu MOXKYTh MaTH TpaH3MU-
TOPHUI XapakTep, 110 3aJ0KyMEHTOBAHO B MOAaHOMY KJIi-
HiuHOMY BUNaAKy (BimHOBIeHHs Ludp AT no BuxinHOro
PiBHSI CITOCTEPIirajgoch MpOTITOM 2 THUXKHIB, BiIHOBJICHHS
pLIK® — mpoTsirom 6—8 THKHIB).

3. CBoeuacHe IpU3HaYEHHS €TiOTPOITHOI Tepallii CYyTTEBO
BIUIMBAE Ha 3MEHIIICHHSI TSIKKOCTI Tiepe0iry 3aXBOprOBaHHSI.

KonduaikT inTepeciB. ABTOp 3as1BIISIE MPO BiICYTHICTD
KOH(IIKTY iHTepeciB i (iHAHCOBOI 3aIliKaBJIEHOCTI IIpU
HaruCcaHHi CTaTTi.

Indopmanis mpo dinancyBannga. PoboTy BHKOHAHO
3a BJIACHI KOIUTU aBTOpa, 3100yBaya HAyKOBOIO CTYIICHS
(mokTopa (inocodii 3 MEAULIMHM) [103a aCTipaHTYpPOIO.

ABTOp BUCJIOBTIOE TIOASIKY 3aBimyBauy Kadeapu He-
dpoorii Ta eKcTpaKopHopaJibHUX TexHojorii HMY
iM. O.0. boromomnslst, mpodecopy, a.m.H. [1.J1. IBanoBy 3a
IIOTIOMOTY B HaITMCAaHHI 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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HaLUiOHAABH YHIBEPCUTET OXOPOHM 3A0POB S YikpiHu imeHi T.A. LLyrnvka, m. Knis, YkpaiHa

BnAMB QHTUOKCUACGHTHOI Tepanii Ha nepeoir
AOAICGAIZHOT XXH Yy nauieHTa 3 KOMOPOIAHICTIO

Pestome. XpoHiuHa x8opo6a Hmpok (XXH) Marike 3aBXKAM NOB SI3QHA 3 TAKMMU CYyTHIMU 3AXBOPKOBAHHSI-
My, sIK LyKposum aiaéet (LA), rinepypukemis/noAarpQ, CEHOKAM sIHA XBOpo6Q, YOCTO 3 iHpeKLieo cedyo-
BUBIAHVX LUASIXIB, QPTEPIAALHA iNePTEH3is], MOAIKICTO3 HUPOK TOLLO. ABTOCOMHO-AOMIHQHTHA MOAIKICTO3HO
XBOPOO6Q HUPOK — Lie CMAAKOBE 3AXBOPKOBAHHST HUPOK (1/1000-1/400 y BCbOMY CBIT)), SIKE€ BPOXKQAE repe-
BAXKHO AOPOCAE HACEAEHHS], BUKAMKQHE MepeBakHO MyTaulismu B reHax PKD, (85-90 % sunaakis) i PKD,
(10-15 % BUMQAKIB), $IKi BIAMIOBIAHO KOAYIOTb MpOTeiHN: MoAiLmcTiH, (PC) Ta noAiumcTtuH, (PC,). Y AOPOCAMX
3i 36EPEXXEHOIO PYHKLIEID HUPOK MOLLUMPEHICTL MoAQrpM 3pocTae 3 1 A0 2 % (rinepypukemis — A0 11 %),
y nauieHTiB i3 XXH 4-i ctaaii — a0 32 % (rinepypukemis — A0 80 %). Y 70 % nauieHTiB 3 noaarporo 1a 'y 50 %
nauieHTiB i3 rinepypukemieto € XXH > 2-i ctaaii. XXH cripusie sHmKeEHHKO ekckpeLii ceqoBoi kmcaotm (UA) i3
cevero. Y nauieHtiB 3 XXH 3a rinepypukemito BBOXKQOTb piBeHb UA B CUPOBATL KPOBI Y XXIHOK > & MI/AN |y
YOAOBIKIB > 7 Mr/AA. TinepypuKkemist Ay»ke HOCTO CroCTeEPIraeTbCs Mpw rinepToHii Ta LA tiny 2. Y naujeHTiB
i3 30XBOPHOBAHHSIMU HUPOK LA MOCIiAQE OCHOBHE MiCLie CEPEA YNHHMKIB CMEPTHOCTI T 3QXBOPKOBAHOCTI.
3anipo3putn piabetnyHy Hegponarito (AH) y nauieHTa 3 LA Ty 2 MOXXHQ 3Q HQSIBHOCTI QAbOYMIHYPIT i/a60
AiabetnyHoi petmHonarii. O3Hakum AH: MOTOBLLEHHST 6GA3AABHOI MEMOPQHU, PO3LUMPEHHS ME3QHTIQAY TA MiA-
BUILLIEHHST MPOHMKHOCTI CYAMH AAST QABOYMIHY, LLO iHAYKYHOTBCSI HEPEPMEHTATUBHOK IMIKALIED KOAQreHy TQ
AQMIHIHY. KOMOPOBIAHICTb MOrQHO BrIMBAE HA CTAH 3A0POB S MNALIEHTIB YEPES MiABULLEHHST 30XBOPKOBAHOCTI
T CMEPTHOCTI. TaKi NAUIEHTV B royrii PU3MKY LLBUAKOIO MporpecyBaHHS XXH 3 nepexoAoM y TePMIHAAbHY
craaito XXH, ska notpebye HMpPKOBO-3aMICHOI Tepartii. ToMy PAHHST AIQrHOCTUKQA, AiKYBAHHSI TQ MPO@IAQK-
TMKQ YCKAQAHEHb XXH AAST TQKMX MALIEHTIB € BAXKAVBUMM. Y LI CTQTTI BACBITAEHO BIAMB QHTUOKCUAQHTHOT
Tepanii Ha nepebir XXH y naujieHTiB 3 KOMOPBIAHICTIO.

KAIOUYOBi CAOBQ: XPOHIYHO XBOPOOQA HUPOK; MOAIKICTO3 HPOK, MOAQIDQ; rinepypuKkemis,; AlQbetmyHa He-
Gponarisi;, QHTMOKCUAQHTHQ TepQrlisi; INYTQTIOH, yOIXiHOH

Bctyn

XXH — wme rmobaabHUA TATAp IJISI TPOMAACHKOTO
3I0pOB’sl, BUTPATH Ha OTHOTO MallieHTa Ha PiK CTAHOBJIATh
20 000—100 000 monapiB CIIIA, a mporpecyBanHs XXH mo
5-1 cranmii 36inbpmrye Butpatu y 1,3—4,2 pasza [1, 2]. XXH
€ MIPUYMHOIO 1,2 MJTH cMepTeii Ha pik Ta HasgBHa y 13,4 %
nopocioro HaceieHHst (12 % wnacenenHst Ykpaium). J{ist
nopiBHsAHHS, Y CnionyyeHux Iltatax Ha XXH crpaxkiae
o6snm3bko 1 i3 7 ocib, crapiux Bin 30 pokis [1, 3], a B Ko-
pei — 13 % nopociaoro HaceneHHs [4]. Bin XXH y cBiTi
crpaxnatoth noHaa 800 mMiaH oci6. [Mommpenicts XXH y
cBiTi craHOBUTH 10—16 % Bin 3aranbHOI YMCETHHOCTI Hace-
qenHs [1], i mo 2040 poky XXH moxe cTaTu 1’ SITOI0 OCHO-

BHOIO MPUYMHOIO cMepTHOCTI [2]. B ocib moxuiaoro Biky
XXH csrae 30 %. XXH BU3HAHO MPUXOBAHOIO EITiAEMi€I0
[1]. OcHoBHUME TIprumHaMu emigeMii XXH BBaxkaroTbcs
rIobajbHa MOIIMpPeHicTh mykpoBoro miadery (L) Ta cta-
piHHS HacenxeHHH [5].

Tepmin «XXH» (32002 poky) 00’eaHye pi3Hi HO30JI0T YHi
dopmu, 11 SIKUX XapaKTepHO IPOrpecyBaHHSI XPOHIYHOTO
TaTOJIOTIYHOTO MPOLIECY B HUPKAX y MOEAHAHHI 3 XPOHIYHOIO
HUPKOBOIO HEJOCTATHICTIO, SIKa MOTPedye HUPKOBO-3aMic-
Hoi teparnii (H3T) (remonianis, neputoHeanbHuit niaiz abo
TpaHcrutaHTalis Hupku) [1, 3]. ¥ 2002 poui HauionanbHum
HupkoBuM ¢ongoM CIIIA (National Kidney Foundation —
NKF) 3a yyacTio BelIMKOI €KCHepTHOI Tpyrnu (KOMiITeT
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KDOQI — Kidney Disease Outcomes Quality Initiative) Gyna
3arpornoHoBaHa KoHuemiist XXH [6].

XXH — 1e matoyioriyHui cTaH, MPU SIKOMY BiTOyBa€Th-
¢S 3HIDKEHHS DYHKITIT HUPOK, IO KOPEJTIOE 3 PO3PAXyHKO-
BOIO IIBUIKICTIO KiTy6oukoBoi dinbrpatii (pLLIKd) meHIe
3a 60 mi/xB/1,73 M2, i/ab0 CITiBBiTHOIICHHSIM aIbOyMiH/
kpeatuHin ceui (CAK) nonan 30 mr/r, i/abo mapkepaMu
ypaXkeHHsI HUPOK, TPUBAJIICTIO He MEHIIIEe 3a 3 MicsIIi, 110
XapaKTepU3YEThCS CTPYKTYPHUMU i/a60 DyHKITIOHATIbHM-
MU HUPKOBUMM 3MiHAMM 3a JaHUMU KIiHIYHUX, JJabopa-
TOPHUX, IHCTPYMEHTAJbHUX, MOP(HOJIOTiUHUX TOCIiIKEHD,
SIKi 1al0Th MiACTaBY JJIs1 BUKJIIOUEHHSI TOCTPOIO MaToJI0riu-
HOTO npolecy B HUpKax [1, 6]. Po3pi3HsI0Th IT’ITh cTamiit
(1-5) XXH, sxi BuzHavatoth Ha miacrasi pLIK®. Ha 1-it
crazaii XXH ¢yHKIIisi HUpOK 30epexeHa, ajie MmiaTBepaxKe-
HO J1JabOpaTOPHO-iHCTPYMEHTAIbHI 3MiHM B HUPKax, a Ha
5-1i crafii (TepMmiHaIbHa CTajlisi XBOPOOM HUPOK) HasiBHA
TsDKKa HUpKoBa HemoctaTHicTh. Cramis 3 (3a i 3b) Bimmo-
Bimae «j1erkii abo momMipHO 3HIDKeHii» (3a) i «moMipHO abo
CHJIBHO 3HIDKEHI» (YHKIIT HUpoK (30) (Tabim. 1) [6].

XXH wMaifxke 3aBXIM MOB’s13aHa 3 TaKMMU CYMYTHi-
MM 3axBoproBaHHsiMu, K LIJI, rimepypukemisi/monarpa,
ceyokam’sstHa XBOpoOa, 4acTo 3 iH(eKIiel CeYOoBUBII-
HUX IUISIXiB, apTepiajgbHa TilepTeH3is, MOJiKiCTO3 HUPOK
Toio. KoMopOinHicTh MoraHo BIUIMBA€E Ha CTaH 370POB’SI
MalieHTiB yepe3 MiIBUIIIEHHSI 3aXBOPIOBAHOCTI Ta CMEpT-
HOCTi [6]. 3ajeXHO BiIl OCHOBHOTO 3aXBOpIOBaHHS i/abo0
JIOKaJIi3allii maToJorivHnX aHoMautiit mapametpu XXH ic-
TOTHO BiZIpi3HSIIOTHCS 3a CBOEIO MaTO(i3i0I0Ti€r0, KIiHiu-
HUMU XapaKTepUCTUKaMU Ta Hacligkamu [4, 7].

MOAIKICTO3 HUPOK

ABTOCOMHO-IOMIHAHTHA IIOJIIKiCTO3Ha XBOpoOa HU-
POK — IIe CITaKoBe 3axBoproBaHHs HUpoK (1/1000—1/400
y BCbOMY CBITi), IKe Bpaxka€ MepeBaKHO JOPOCIIEe HaCeIeH-
H#l, BUKJIMKAHE NIepeBaXHO MyTaLissMu B reHax PKD, (85—
90 % sunankis) i PKD, (10—15 % Bunanxis), sii Binmnosin-

HO KoayioTh nporeinu PC, ta PC,. Ilepebir 3axBoproBaHHs
BU3HAYa€ MHOXWHHE YyTBOPEHHS KicT B 000X HUpKax. Kic-
TU MOXOJSITh, SIK IIPABUJIO, 3 TYOYJISIPHOTO ypoeriTelito [8§,
9]. Tpwm 36epexeniit pLLIK® (3a paxyHOK KOMIIEHCATOPHOT
rinepdinbrpaliii) cepeaHiii 3arajibHuil 00’€M HUPOK 3a pik
30LTBIYETHCS, K TIPaBWIIO, Ha 5 % Ta 'y 3 pa3u TIepeBHIIYE
HOpMaJIbHU 00’ €M HUPOK (paHHil aBTOCOMHO-IOMIiHAHT-
HUI noJtikicto3 HUPOK) [9, 10]. 36inbleHHS KicT y po3Mipi
YUHUTH KOMIIPECiI0 Ha iHTaKTHY HUPKOBY MapeHXiMy, yHa-
CJIiIOK YOro IMOPYIIYIOThCS (DYHKIIT Ta HOpMajJbHa CTPYK-
Typa HUPKU [8], BKIIIOYHO i3 CyaIMHAMU Ta KaHAJbLSIMU,
110 BUKJIMKAE 3amajleHHs] 3 TIepPexoloM B iHTEPCTULLiaTb-
Huit $iopos [9]. Ipu PKD, MyTauii nanienT nocsaraiorh
TepMiHaJIbHOI CTafdil HUPKOBOI HEAOCTATHOCTI B OLIBIIOCTI
BUIAJIKiB Y Billi 54 poku, a ipu PKD, — 74 poku [9].

Y nonsgpu3oBaHUX EIiTeTioluUTax Ha aare3iiHomy
KOMIUIEKCi, IEpBUHHMX BiliKax Ta IUIa3MaTU4YHIilA MeMO-
pani 3Haxomuthca PC,. PC, (6-TpaHcMeMOpaHHuUii 1po-
TeiH) TposiBisie cebe sk Ca’*-uyTauMBUI KaTIOHHUI KaHa
(CiMEIICTBO TPaH3UTOPHMX PEUENTOPHUX TOTEHIIiaiB)
i poamiltyerbes pasom 3 PC, y miasmaTuuHiii MmemOpaHi
Ta BiliKax. Y BiAIOBiIb Ha 3rMHAHHS BillOK aKTMBYETHCS
komiuieke PC -PC,, 1o cripusie BUBUIbHEHHIO i3 BHYTpIlLI-
HBOKJIITUHHOTO pe3epBy Ca’*, iHAyKYIOYM TPaHCIALI0
curnany. I[Ipu nopymenni komrmiekcy PC -PC, knitunna
nepemada curHaiiB Ca’*t IpUIMHSIETHCS, YHACTIIOK YOTO
301JIBIIYETHCS BHYTPILIHBOKJIITUHHUIN TUKJIIYHUAN aIeHO-
suHMOHOMocdaT (IAM®D) i aKTUBYETBCS MUISX TIepenadi
curHajiiB nipoteiHkiHasu A (PKA). Taki curHaibHi 1UIIXU,
gk mTOR (mammalian target of rapamycin), JAK (Janus-
KiHaza), Wnt (o0’emHaHHS OBOX T'€HiB-OpPTOJOTIB: I'eHa
wingless (Wg) IUTOZOBUX MYIIOK APOo30(dil i IMPOTOOHKO-
reHa muieir — int-1) i MAPK (mitogen-activated protein
kinase), akTUBYIOTbCSI, a iHIII LLISIXU TPUTHIYYIOThCS, Ha-
npukian usix AMPK (aneHo3uHMoHOMOC(haTaKTUBOBA-
Ha MPOTEiHKiHAa3a), 110 BiAMOBiIa€ 32 BHYTPIllIHbOKJIITHH -
HUIA CUHTE3 eHeprii [8].

Tabnuys 1
KaTeropii nepcuctyto4oi anb6ymMiHypii
A1 A2 A3
I;g:(zio (Kidney)l())i(s;fase:_lmproyinlgl;] I?cll??al Ogtcc_)mes___) aggl:l':::'a’:zo MomipHo Pizko
: NPOrHo3 Ha nigcTasi i anb6yMmiHypii i i
p A p YMIHYP nigBMLLeHa niaBuLlieHa niasuLieHa
< 30 mr/r; 30-300 mr/r; > 300 mr/r;
< 3 mr/mmonb | 3-30 mr/mmonb | > 30 mr/mMmmonb
C1 HopmarnbHa a6o Bucoka >90 HW3bkunin puaunk* | MomMipH1in pusmK | Bucoknii pnamnk
C2 He3Ha4Ho 3HMXeHa 60-89 Huabknii puank | MomipHuin puauk | Bucokunii pusmk
S~ =
X's C3a MomipHO 3HMXeHa 45-59 MomipHWA puauk | Bucokun pmsmk Ryxe Bucokuit
= pU3MK
o N
= . Oyxe Bucoknii | [y>ke BUCOKMN
§ 3 C3b CyTTeBO 3HMXEHA 30-44 Bucokuin pusmnk PU3MK DU3MK
o= . - .
[
5 s . - Oyxe Bucokmii | flyxe Bucokuii | [ly>ke BUCOKMN
N C4 Pisko 3HMXeHa 15-29 DU3MK PU3MK UMK
. [y>xe BUCOKMIA Ly>xe BUCOKMIA y>xe BUCOKMI
C5 HuvpkoBa HefOCTaTHICTb <15 UMK PU3MK DUaNK

lpumitka: * — 3a BigCYTHOCTI iHLUNX MapKepiB NOLUKOAXKEHHS HUPOK a6o XXH.
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Moaarpa Ta rinepypukemis

Ilomarpa € HaliMmoOIIMPEHIIIOIO 3aMajJbHOIO apTPOIAaTi-
€fo. B ychoMy cBiTi Ha TIofarpy crpaxknae 10 6 % HaceeH-
Hs; 1,4 % nacenennst Kutaio, 2,4 % — BenukobpuTaHii Ta
3,9% — CHIA [11, 12].

Y nopociux 3i 30epexkeHo0 (PYHKIIE HUPOK TOIIM-
peHicTh ogarpu 3poctae 3 1 10 2 % (rinepypukemiss — 10
11 %), y nauienTiB i3 XXH 4-i cranii — 1o 32 % (rinep-
ypukeMis — 1o 80 %). Y 70 % nanieHTiB 3 mogarpoio ta y
50 % naruieHTiB i3 rinepypukemiero € XXH > 2 cranii. XXH
crnpuse 3HKeHHIo ekckpelii UA i3 ceuero. Y mali€eHTiB 3
XXH 3a rinepypukemito BBaxkatoTb piBeHb UA B cMpoBaTLii
KpOBi Y 3KiHOK > 6 MT/m i y 9oIoBiKiB > 7 Mr/mi. l'imep-
YPUKEMIsT JyKe 4acTO CITOCTEPIra€ThCs MPU TiMEePTOHii Ta
LI tuny 2. Mix piHem UA B cupoBartiii KpoBi Ta MOIIM-
penictio LIJI, rimepronii Ta XXH icHye mpsiMuii 3B’s130K
[13]. MMigBumenHss UA y cuposariii Ha 1 mMr/mi 36ibiinye
CMepTHICTh (Ha 8—9 %) i 3arajbHUIi pU3UK iIIIEMIYHOI XBO-
po6u cepug (Ha 20 %) [11].

KcantuHokcuaopenykrasza peryiaoe meradomizm UA
LIJISIXOM KOHBEpTallil TiMOKCAaHTUHY B KCaHTHUH, a IOTIM
y UA, sika po3KjagaeTbcsl (3a JAOMOMOIOI0 ypUKa3u) 10
aJlaHTOIHY, SIKUH, Y CBOIO Uepry, po3KJIaaaeTbes (3a J0Mo-
Moroi ypeasu) ao amiaky [11]. Ha mporpecyBanus XXH
UA mae BIUIMB uepe3 aKTUBAIlil0 PeHiH-aHTiOTeH3WH-ajTb-
JIOCTEPOHOBOI CUCTEMU, €HAOTeNiabHOI AUCGhYHKILT Ta
OKCHUJIAHTHOTO CTpECY, 1110 TOPYIIYE CeKpellilo Ta OaraHc
MiX Ba3oKOHCTpukTopaMu (aHrioreH3uH Il, eHmoresniH-1
Ta TPOMOOKCaH A,) Ta Ba30AMIaTaTopaMu (IpocTarjaHanH
I, (npocrauukiin), okeun asory) [11]. YTBopeHH: akTUB-
Hux ¢popM kucHio (ADK) (epoKCUHITPUT) MOIIKOIXKYE
JHK, BUKiIMKae nepeKrcHe OKMCHEHHS JIITiIiB i 3arnbesb
kitituH [11].

AiabeTtnyHa HedpponarTis

463 MiTbHOHM JIONEN Y BChOMY CBITi CTpaXdaroTh Ha
1IJ1 (omHe i3 OCHOBHMX HeiH(EeKIIiiiHUX 3aXBOpIOBaHb). Y
2045 polli, MOXJIUBO, KiJIbKiCTb 3aXBOPIIMX 30iIbLIINTHCS
1o 700 MinbitoHiB. Y mauieHTiB i3 3aXBOPIOBAHHSIMU HUPOK
II/I mocimae ocHOBHE Miclie cepell YMHHUKIB CMEPTHOCTI
Ta 3axBoptoBaHoOCTi [14, 15]. 3anigo3puTtu niabeTnuHy He-
¢pomarito (AH) y mamienTa 3 LIJI Tumy 2 MoxXHa 3a HasiB-
HOCTI aTb0yMiHypii i/a60 niabeTnaHol peTuHOMATIi [4].

JAH nHa mi3Hiii cramii yCKIagHIOETHCS OiaOCeTUYHUM
HUPKOBUM (iOpo30M, SIKMIT XapaKTepPU3YEThCSI MAaCUBHUM
BinkyamaHHSIM KoJjareHy (3 HakornuyeHHsM ECM) ta 3a-
MillIEHHSIM CITOJIYYHOIO TKAaHWHOIO IMapeHXiMu HUPKU (3
YTBOpEHHSIM pyo1s) [15—22].

Osnaku /JIH: moroBuieHHsT 6a3aibHOI MEMOpaH, PO3-
IIMPEHHS Me3aHTiajly Ta MiBUILIEHHS IPOHUKHOCTI CyIUH
IUIST aTbOYMiHY, 1110 iHAYKYIOThCSI HeDepMeHTaTUBHOIO TJTi-
Kalli€lo KoJyiareHy Ta JaMiHiny [14]. [lmomepynockiepos Ta
HUPKOBA HEIOCTATHICTh TeX ITOB’SI3aHi 3 HAAMIpHUM Ha-
KOMMWYEHHSIM KiHIEBUX IIPOAYKTIB IIPOrpeCcylouoro IJIi-
kyBaHHs (RAGE). Ilpurniyenns excmopecii RAGE moxe
3MEHIIUTU CTPYKTYPHi 3MiHM B HUPKOBHUX KJIyOOUKax 3
paHHbOIO nuchyHKIieo [14, 23].

AHTUOKCUACGHTHQO Tepanis

IAyTarioH

Iyration (GSH) e tpunentumom: y-Glu-Cys-Gly
(rmyraMaT-uMCcTeiH-TinMH). Ma€ TioabHY TPyIy 3aIUIIKy
LIMCTEIHY, 32 PaxyHOK 4oro (yHKIIiOHY€ SIK BiTHOBHUK, a
TaKoX HyKJeodinbHMI HeHTp. € aBi popmu GSH: okuc-
HeHa (GSSG) mucynbdinHa Ta BimHOBIeHa (GSH) Tio-
soBa ¢opmu (puc. 1, 2). Konuentpaiisst GSH i GSSG y
KiiTrHax ccaBuiB 1—10 MM (BimHOBIeHa hopma — 98 %).
CraHmapTHUM YSIBHMI OKMCHO-BiIHOBHUII ITOTEHLIiax
(E°) GSH -288 mV. 3HaxomuTbcs MiXK HaWOUIBII TO-
sutuBHUM O,/H,O (+849 MB) Ta Haii0inbL1 HEraTMBHUM
H*/H, (=423 MB) penoxc-napu [24, 25].

GSH i rnyrapenoKCMHHU Mil0Thb Ha BiTHOBJEHHS -
cyab(dinHuX 3B’s3KiB, BHACHi10K yoro GSH oKUCHIOETBCS
no GSSG, sikuii, y CBOIO 4epry, BiTHOBIIOETbCS HiKOTH-
HaminageHiHanHykiaeotundocdar-zanexHoro (HAIDPH,
BiTHOBJIeHa (hopma) IIyTaTioHpeayKTa3olo [24].

VY mnasmi KpoBi Ta TO3aKJITUHHUX PiIWHAX pPiBEHb
GSH — kinpka UM ; omHaK y AeIKUX ITO3aKTITUHHUX PiIn-
Hax (piguHa CIM30BOi OOOJIOHKHU JIETeHb) OYJIO BUSBICHO
piBHi 100—400 uM [24].

AMigHUI 3B’S130K (MiX Y-KapOOKCWJIOM TJIyTaMiHy Ta
aMiHoJIaHLIIoraMy LIMCTEiHY) 3aBaxkae posiuierieHHio GSH
LUPKYJIIOIOUYMMU CUPOBATKOBUMU Ta KIITUHHUMMU TIETNTH -
nazamu. Tamma-riayraminrpancnentunasa (GGT) rimpodi-
3ye 1eil amigHuii 38°130K 10 Cys-Gly Ta y-Glu. Cys-Gly,
Yy CBOIO Yepry, PO3IICTUTIOETHCS BHYTPIITHBOKIITUHHU-
mu Cys-Gly nentunmaszamu i/abo mMemMOpaHO3B’I3aHUMU
nunentuaazamu. Cys-Gly i/abo iioro okpemi OmMHMUIL
(Cys, Gly i y-Glu) BUKOPHCTOBYIOThCSI KJIITUHAMM TSI
BHYTPIIIHBbOKJIITUHHOTO cuHTe3y GSH. ¥V mporokax Hu-
pox i minnuryHkoBoi 3ano3u GGT mae HailBUIIUI piBeHb
i eKCIIPECY€EThCS Ha MOBEPXHi MPOCBITY abCOPOLIIiHUX Ta
€KCKPETUBHUX KIIiTMH. OMHAaK BiH Maiixe BiICYTHill y re-
MaTOLMTAX i CEpPLEBUX MiOLMTaX. YHACTIMOK T€HETUIHOTO
nopyueHHs (BigcyTHicTh aktTuBHOCTI GGT Ha amikajnbHil
MOBEPXHi TMPOKCUMAJIbHUX KaHaJbliB HUPKU) BUHUKAE
ryTaTionypis [24].
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COOH H CH:2
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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 JIIOAWHU Ta 3aXWIIAE
BCi KJIITMHHI MeMOpaHHM BiI IT0-
INKO/DKEHHST BUTBHUMM  paauKa-
Jgamu. CoQ, ) B MiTOXOHIpisAX Oepe

PucyHok 1. GSH, BigHoBneHa tionosa ¢hopma

y4acThb Y CTBOPEHHi afeHO3MHTPH -
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panukanu (ADPK) Ta Moxke Big-
HOBJIIOBATH iHILIi aHTUOKCUIAHTH,
Hanpukiaj BitamiH E abo BiTaMiH
C, 3aro0iraroum ITOIIKOIKEHHIO
JHK i MiToxoHIpiaJbHUX TpO-
reinip [27]. CoQ,, mae aHTu-
OKCUJIAHTHi Ta TPOOKCHUIAHTHI
BJIACTUBOCTi. B OCHOBiI aHTHOK-
cuaanTHOI Aii CoQ ; (BinHOB/IEHOT
GopMM) JIEKUTH IeTTPOTOHYBAHHSI
i JOHOPCTBO E€JIEKTPOHIB, sIKE, Y
CBOIO Uepry, Bele 0 YTBOPEHHS
ceMiyOiXiHOHOBUX paguKaliB i
okucHeHoi dopmu CoQ,,, Axuit
MOTIM TIOBHICTIO BiTHOBIIFOETHCS

PucyHok 2. GSH, okucHeHa aucynbopinHa chopma

dochaty (ATD) y npolieci OKUCHOTO (HoCchHOPUITIOBAaHHS
LIJISIXOM TIEPEHECEHHs eJIEKTPOHIB (Y MITOXOH/IpiaTbHOMY
JIAHIIIO31 TPAaHCIIOPTYBaHHS eJeKTPOHIB) 3 KoMruteKcy I i 11
no komiuiekcy I11. BmmBae Ha MeTa0o0J1i3M aMiHOKHUCIIOT,
OipuMinuHiB Ta cynbdiniB, mintpumye pH y mizocomax, a
TaKOX OMNOCEPEIKOBAHO 30iJbIIyE €KCIPECilo MeSIKUX Te-
HiB, y TOMY YKCJI i Tpo3anajbHux [26].

Biogocrynnicte CoQ,, Hu3bKa (6113bK0 5 %) 4epes
0COBMMBOCTI XiMiuHOI CTPYKTYpH, a came CoQ,j Mae onHy
3 Ha6inbLI rinpododbHuX Moneky (puc. 3). CoQ,, 3acBo-
JOEThCS, K i BCi iHIIN XUPOPO3UYMHHI pedoBUHU [26]. VY
asaHanugTunanii ki CoQ,, Mitenisyerbes. € npuny-
LIEHHsI, IO HOCIM 114 moJiermeHHs HaaxomkenHsa CoQ
B EHTEPOLUTH — 1€ TpaHcnoprep xonectepuny NCPC L,
(Niemann-Pick C, Like ). B enrepounti monekynmu CoQ
MOMIIIIeHi B XiJIOMiKPOHHM, SIKi IOTPAIUISIOTh B JTiMdaTid-
HY CUCTEMY, a 3BilTU — Yy KPOBOOOIIL, I¢ TPaHCHOPTYIOTh
CoQ,, B nevinky. B nevinui CoQ, , SIK npaBuiio, moTpa-
TUISIE B JIMOMPOTEIAN HU3bKOI IIITBHOCTI 1 JTIMOMpOTeinu
JIy>K€ HU3bKOI IIUIBHOCTI TSI TOJAAJbIIOT0 TPAHCIIOPTY-
BaHHS [26].

CoQ,, y kiituHi posmimyerbes (mpubausto 80 %) y
MITOXOHJIpIisIX, 1¢ BiOYBa€eThCsl HOro CMHTE3 (Ha BHYTPIIII-
Hill MiTOXOHIpiaJIbHit MEMOpaHi), ajie TAKOX 3HaXOIUThCSI
B MeMOpaHax eHIOIIa3MaTUYHOTO PETUKYIyMY, Ila3Ma-
TUYHIT MeMOpaHi, TTepoKCcrcoMax, JIi3ocoMax Ta amapari
Tonpaxi [26].

CoQ,, (moBHicTIO BinHOBIEHA (POPMa) MOXE MPOAB-
JISITA cebe K HeOINKOBUM JiMmodilbHUN aHTMOKCHUIAHT.
IMosHicTio BinHoBIeHa hopma CoQ,  HeiTpaisye BilbHi

o)

o) CH,

H,C

"Co N H

O CH, 610

PucyHok 3. XimidHa cTpykTypa y6ixiHOHYy

MITOXOHIIpiaJJbLHUM  JTUXaJIbHUM
JlaHuworom [27].

Poab ditoTtepanii B AikyBaHHi XXH

3maBHA BimoMi JIiKyBaJbHi BJIACTUBOCTI POCIMH IMIPU
PI3HUX 3aXBOPIOBAHHSX, 30KpeMa TpPU 3aXBOPIOBAHHSIX
HUpPOK. Y jiTepaTypi 3ycTpiuaroTbCsl MOBIIOMJIEHHS, IO
IeKiJibKa (iTonpenapaTiB IMO3UTUBHO BIUIMBAIOThL Ha
(YHKIIi10 HUPOK (Ha MOJEJISIX MOMiKiCTO3y HUPOK TBapUH)
i CTpUMYIOTB PiCT KiCT HUPOK [8].

MeTta: Ha TpUKIaLi KIiHIYHOTO BUITAAKY 3 BJIACHOL
MPaKTUKKU OLIHUTU OWHAMIKY KJiHiKO-TabopaTOpHO-iH-
CTPYMEHTAJIbHUX MOKAa3HUKIB Ta BIJIMB aHTUOKCUIAHTHOT
Tepartii Ha 11i TTOKa3HUKM Yy MalieHTa 3 noaiaiizHoo XXH
Ta KoMopOimHoIo matooriero (LI tumy 2, 1moaikicTo3 i 1mo-
marpa).

Ha mpoBemeHHs KIIiHiIKO-1a00paTOPHO-iHCTPYMEH-
TaJIbHOTO AOCIIIKeHHSI OTPUMMAaHO iH(MOPMOBaHY 3TOmy
nauieHTa. Ilpu rpoBeneHHi NOCTiIKEHHS TOTPUMYBAIUCh
npaBuj 6e3neku 1Jis 30epekeHHsI XXUTTS, 3M0pOB’s i MpaB
Maii€eHTa, MOPaATbHO-ETUYHMUX HOPM Ta KaHOHIB JIIOJCHKO1
rigHOCTI 3rigHO 3 [enbciHchKOIO NeKiTapalliero BeecBiTHROT
MEIMYHOI acolliallii (€TMYHI MTPUHIIUIIM TIPOBEACHHS Ha-
YKOBUX METMYHUX JOCTIIKEHb 3a y9acTio Jroauau (1964—
2008 pp.)), OCHOBHUX IIOJIOXKEHb KOHBeHIIii Pagu €Bponu
Ipo IpaBa JoauHu Ta 6iomenuuuny (Bix 04.04.1997 p.),
€TUYHOro Konekcy BueHoro Ykpainu (2009 p.) Ta Hakazy
MinicrepctBa oxopoHu 310poB’st (MO3) Ykpainu Ne 690
Bix 23.09.2009 p. (3i 3MiHamu, BHeceHMMH 3riaHO 3 Haka-
30M MO3 VYkpainu Ne 523 Big 12.07.2012 p.) [2].

KAiHiYHMIM BUNOAOK

Mauient K., 1962 poky HapoOIXEHHs, 3BEPHYBCS
24.05.2021 poky 3a KOHcCyJjbraliero Hedposiora B bpo-
Bapchkuit KL, sikuit € kiiHiuHOW0O 0a3010 Kadenpu He-
dposorii ta H3T HYO3 Vkpaium im. I1.JI. Illynuka, 3
IiaTHO30M: TTOJIiKicTo3Ha XBopoba Hupok. LIJI. IMomarpa.
XXH 3-i cranii (pIIK® 31 mi/x8/1,73 M? 3a CKD-EPI):
3MilaHa (miaGeTUYHO-ToaarpuyHa) Hedporarisi, MoJi-
KiCTO3 HUPOK, CeYOBUi1 cuHApoM. [inepkaiemis ierkoro
cryneHs. AprepianbHa rineprensis 11 cramii, 2-ro ctynens,
pusuk 4. CH 0—1-i cranii. Jliarno3 XXH BcTaHOoBmIOBaIMn
3rimHo 3 pekomeHnanismMu HalioHaabHOI HedpoJoriyHol
cminku (NKF-K/DOQI) CIHA, xpurepismu KDIGO
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2012 poky Ta BignosinHo no Hakazy MO3 Ykpainu Ne 593
Bim 02.12.2004 poky (i3 3MiHaMu, BHECEHUMH 3TiTHO 3 Ha-
kazom MO3 Ykpainu No 384 Bin 24.05.2012) [2].

3 aHaMHe3y XUTTS BiIOMO, 1110 B IUTUHCTBI XBOPiB Ha
rocTpi pecripaTopHi BipycHi iHGeKI1ii, BITpsiHY Bicmy, Kip.
CriagkoBUii aHaMHeE3: cepell POAUYIB TMOJIKICTO3 HUPOK
BUSIBJICHO Y pimHOro Opara Ta y CTapIioi JOHBKHU MallieHTa
K. Anepronoriunuii anamHe3 He oOTskeHuid. LIIkimmmsi
YMOBH ITpalli 3anepeuye. He KypuTh, aIKorojib BXXUBA€E He
9acTo.

3rigHo 3 aHamHe30M xBopobu, y 2008 poui Bi3yai-
30BaHO KiCTHM HMPOK 3a JOMOMOTOI0 YJIBTPa3BYKOBOI Jia-
rHoctuku (Y3/1). B 2011 poui — crauioHapHe JiKyBaHHS
B bposapcekiit KJI 3 mpuBoay nedroTy mogarpu y BUTIISIAI
TrOCTPOTO JIiIKThOBOTO Oypcuty, a B 2018 polli eHI10KpUHO-
soroMm bpoBapcbkoro KJIL[ miarHoctoBano LIJI Tumy 2.
Vhepiie migBUIIEHHS KpeaTWHiHY 3adikcoBaHO B KiHIII
2018 poxy. /1o Hedposora He 3BepTaBCsl.

IIpu xiiHiyHOMY oOcTexeHHi mauieHTta K. Oyno Bu-
SIBJIEHO TTaCTO3HICTh HUXKHIX KiHIIiBOK, MiABUILIEHHS apTe-
pianbHoro tucky (AT) mo 180/100 mm pr.ct. Ingekc Ketne
29,4 xr/m?. Tngexc Yapicona 6 6aiis. Ingekc Kepmo —18.

Jlabopamopre obcmedxcenns. 3arallbHUI aHali3 Kpo-
Bi: eputpoumtu — 4,1 T/n, remornobin — 133 r/m,
neiikorutn — 6,4 I'/1, TpomGomwmtn — 181 T/m,
IIOE — 6 mM/roa. bioxiMiuHe AociakeHHs KpOBi: Kpe-
atuHiH — 201 MKMOJIB/J1, ceyoBuHa — 12,8 MMoJib/I1, ce-
yoBa Kucjaora — 344 MKMoOJIb/JI, HaTpiii — 142 mMmoub/i,
Kaiit — 5,65 Mmonb/J, x0op — 105,2 MMOTb/1, 3araibHMiA
Oinok — 79 r/n, anboyMiH — 37 r/71, 3aranbHui 6U1ipyoiH —
6,3 MKMOJTb/J1, TJII0OKO3a — 7,7 MMOJIb/JI, 3aTaJIbHUI X0JieC-
TepuH — 6,53 mmonp/a, ITTT — 36,12 nir/mia. 3aranbHuit
aHaJIi3 cevi: MyTHICTb — He BUSIBIIEHO, muToMa Bara— 1,020;
ypoOiiHOreH, OilipyOiH, KETOHM, HITPUTHU Ta IIYKOP — He
BusiBjieHo, pH — 6,5, 6inok (xinabkicHo) — 0,15 /1, epu-
TpoluTu — 14,5 enneMeHTa/MKJ1, He3MiHEHi €pUTPOLIUTUA —

14,2 enemenTa/MKi, Jieiikouutu — 1,1 eremeHTa/MKII,
emitenii — 0,0 eseMeHTa/MKJI, UWJIIHIPU TiaJliHOBI —
0,13 enemeHTa/MKJI, KpUCTaIu 0,0 ememeHTa/MKII,

cmm3 — 0,13 enemenrta/mkia. Y3J1 HUpPOK: TMpaBa HUP-
Ka — TOBLIMHA 66 MM, IIMpuHA 66 MM, TOBXKMHA 120 MM,
TOBIIMHA MapeHxiMu 14 MM, po3TalllyBaHHSI 3BMYaliHE,
KOHTYpY HEpiBHi, 4iTKi, (popMa HempaBUJIbHA, €XOI'eH-
HICThb MapeHXiMM He 3MiHeHa, CITiBBiIHOILIEHHS CUHYCa 10
MapeHxiMU He MopylleHe, KOPTUKOMEeAYJIsipHa nudepeH-
Hianis 30epexkeHa, KOHKPEeMEHTU — J0 2 MM, MHOXMHHI
Kicti — Bim 2 1o 50 MM; JiBa HUpKa — TOBIIMHA 67 MM,
muypuHa 68 MM, HoBXWHa 121 MM, TOBIIMHA TapeHXiMU
15 MM, po3TallyBaHHs 3BUYaiiHe, KOHTYpU HEpPiBHi, 4iTKi,
¢dopMa HeIlpaBUJIbHA, €XOT€HHICTh MapeHXiMU He 3MiHe-
Ha, CIiBBIIHOIIEHHS CUHYCA IO TTApeHXIMU HE TTOpYyIIeHe,
KOpTUKOMeIyIsipHa AvdepeHLialis 30epexeHa, MHOXKXIH-
Hi KicTH — Bi 5 10 39 MM, iHIlIe — KPOBOTIK 10 niepudepii
30iMHeHuUi, 30upajbHa cucTeMa He posiiupeHa. BucHo-
BOK: Y3-03HaKH MOJiKiCTO3y HUPOK.

[Mpu3HaueHO M00OCTEXEHHSI: KOHTPOJIb KPEaTHHIHY,
CEYOBUHU, CEYOBOI KUCJIOTU, KaJliil y TMHAaMIlli, CUpOBaT-
KOBMI1 3arajlbHUI KaJiblliil, iOHi30BaHWIi KaJblliit Ta doc-
¢op, aHaJi3 cedyi Ha 1OOOBY MPOTEIHYPItO, CITiBBIIHOIICH-

Hs abOYMiH/KpeaTuHiH ceui, aieta Ne 7b 3a [TeB3HepoM,
MoaudiKalis Crioco0y KUTTS, 1110 ITepeadayae 0OMeXKeHHS
CHOXMBAHHS HATpPil0 Ta KOHTPOJIb MAacu Tijla, i MeauKa-
MEHTO3He JIiKyBaHHSI B aMOYJIaTOPHUX YMOBaXx: eHaJlalpu
o 10 Mr 2 pa3u Ha 100y mig KoHTposieMm AT, aropBacTaTUH
20 mr (1 Tabnerka) 1 pa3 Ha moOy Mix KOHTPOJEM JiMiao-
rpamu, Jjiibepa o 1 tabiaetii 3 pa3u Ha 100y, KETOCTEPUIT
3 tabsieTku 3 pa3u Ha 100y, HeppornaTuH o 40 kparneib 2
pasu Ha 1100y, aHe3a | Tabyierka 2 pa3u Ha 100y, peHOXeJIC
o 1 Tabmerwi 3 pa3u Ha mo0y. [1penapaTu mpuitMaInck mi-
CSITYHUM KypcoM 3—4 pa3u Ha piK.

[NawieHTy OyJ10 3aIIPOMIOHOBAHO B3SITU YYaCTh Y paHI0-
Mi30BaHOMY BiIKPUTOMY MPOCTIEKTMBHOMY B MapaieIbHUX
rpynax i3 auszaiitHom POEM (Patient-Oriented Evidence
that Matters — TOIIYK pe3y/bTaTiB, sIKi MalOTh 3HAYEHHSI
st nauienra) gocaimkeHHi ROLUNT (UROmoduLin
UbiquinoNe GlutaThione). Ilicis mnignmucaHHs mnaii-
entoM K. iHpopmoBaHOi 3romm BiH OyB 0OCTeXeHMIT Ha
YPOMOJIYJIIH Cce4i Tpu4i: Ha TMOYaTKy AOCHiIKEHHS —
2 120 020,0 nr/mm, yepe3 3 micsaui — 2 531 185,0 nr/mn
i uepes 6 MicALiB Mmicas MEPIIOrO MOCTIIKEHHS —
2 723 821,0 nir/ma. Jo nikyBaHHSI OYB JOJaHWI TIIyTaTiOH
o 100 mr 2 pa3u Ha 700y Mmix yac iny mpoTsromM 3 MicCsIIiB.

IManienty K. 6yn0 3anmponoHoBaHO BiAINOBICTU Ha 3a-
NMUTaHHSI HacTynmHuUx aHkeT: Medical Outcomes Study-
Short Form-36 (MOS SF-36), onutyBaibHuKa Mopic-
ki — Ipina (MMAS-8), O.M. Beiina, 10.M. YepHoBa
Ta [0/I1aHACHKOTO OMUTYBaJbHUKA XapyoBOI MOBEIiHKU
(DEBQ) nas oliHKM SIKOCTi XXWUTTS, BET€TaTUBHOI peak-
TUBHOCTI, IPUXMJIBHOCTI MallieHTa IO JIiKyBaHHS Ta Xap-
YOBOI IMOBeHiHKMU. 3a pe3yJbraTaMyd aHKeTyBaHHI MOS
SF-36 Ha moyaTKy gOC/imKkeHH, y mamieHTa K. ¢isnanumii
KOMIIOHEHT cTaHOBUTH 36,40 (PF (Physical functioning) —
45,00, RP (Role physical functioning) — 50,00, BP (Bodily
pain) — 74,00, GH (General health) — 27,00), ncuxoJio-
rivnuit komnoHeHt — 43,98 (VT (Vitality) — 30,00, SF
(Social functioning) — 75,00, RE (Role-emotional) —
66,67, MH (Mental health) — 56,00), y kiHmi mocii-
IkeHHs: diznunuii komnoneHt — 40,23 (PF — 60,00,
RP — 50,00, BP — 74,00, GH — 37,00), ricuxoJoriaHuii
kommonent — 47,80 (VT — 55,00, SF — 87,50, RE —
66,67, MH — 60,00). 3a pesyasratamu tecty O.M. BeiiHa
Ha TMoYaTKy AOoCHikKeHHs1 — 13 6aniB, y KiHLi — 9 Oarib.
AnkeryBaHHs 3a FO.M. UepHOBUM TOKa3ajo TakKuii pe-
3yJIbTAT: HA MOYaTKy nociigkeHHs —4,7 6ana, y KiHIi —
—1,5 O6ana. BuBuenHst xapuoBoi moBeninku 3a DEBQ
IIPOBOAMJIOCS Ha ITOYATKY JOCiIKeHHs: 3a mepiri 10 -
TaHb (OOMeXyBaJibHA XapuyoBa TOBeAiHKa) — 2 Oanu; 3a
11—23-1e muraHHs (€eMOLiOreHHa JIiHisS MOBeAiHKN) — 3
Oanu; 3a 24—33-Te nmuTaHHs (€KCTepHaJlbHA XapyoBa I10-
BelmiHka) — 6 GaniB. AHKeTyBaHHSI MMAS-8 npoBoauiio-
¢S B KiHIIi JOCTIIKEHHS JUIs1 OLIHKY MPUXUJIBHOCTI Talli-
€HTAa J0 JIIKYBaHHS i 1T0Ka3aj0 CepeHIO MPUXUIBHICTD 10
JikyBaHH# (7 GaiiB).

¥ nauienra K. BinMiueHO MO3UTUBHY TMHAMIKY, PiBEHb
KpeaTUHiHY 3HU3UBCS 10 72,2 MKMOJIb/JI, CEUOBUHA — JIO
8 MMOJIB/J1, B 3aTaJIbHOMY aHaJli3i cedi: MyTHICTh — He BU-
siBJieHO, mutoMa Bara — 1,019, pH — cnabokucnuii, 610K
(KiTbKiCHO) — HE BMSIBICHO, JIMKOUMTU — 1—2 y moii
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30py, eniTeniil miockuii — 0—2 y mouti 30py. 3a pe3ysbra-
Tamu Y3/] HUpPOK: y MpaBiii HUPIL 3MEHIIEHHS PO3Mipy
HaibinbIIoi KicTn 10 45 MM, y JiBiii HUPLT — 10 29 MM.
CriocTepexxeHHs 3a MallieHTOM TPUBAE.

BucHOBKMU

VY uporo natieHra 3 popianizHoro XXH Ta xoMop0Oin-
HOIO TIATOJIOTIi€I0 BiAMIYEHO IIO3UTMBHY IMHAMIKY KJTi-
HiKO-JIa0OpaTOPHO-IHCTPYMEHTAJIbHIX IIOKAa3HWKIB Ta
MOJIMIIEHHS SIKOCTi XMTTS Ha TJi MpPUMOMY aHTHOKCHU-
JaHTHOTO mperapary (IJIyTaTioHy).

Konduaikr inTepeciB. ABTop 3asBIIsI€ MPO BiICYTHICTD
KOHGJIIKTY iHTepeciB i (hiHAHCOBOI 3alliKaBJICHOCTI MpHU
HaIMCaHHi CTaTTi.

Indopmania npo dinancyBannga. Poborty BUKOHaHO
3a BjIacHi Koty acmipaHTa. CtaTTsi € ¢hparMeHTOM Ha-
YKOBO-JIOCJIiTHOI po0OoTH acmipaHTa Kadenpu Hedpororii
ta H3T HanioHanbHOro yHiBepCUTETY OXOPOHU 300POB’S
Vkpainu imeni I1.JI. lynuka 3a Temoro «Exckpeltist ypo-
MOJIYJIiHY i ioro KJIiHiKo-71a0opaTopHa OILliHKa, 3HAYeHHSI
B PaHHIil AiarHOCTUIII, peHOIPOTEKIIil i ONTUMi3allii JiKy-
BaHHg XXH Ha (oHi MOJIEKYJISIPHOTO CTpecy», Y paMKax
HJIP xadbeapu 3a reMamu: «Po3pobiaeHHS TexHOJIoTiil 30e-
pexxeHHsT PyHKIIiT HUpoK y mauieHTiB 3 XXH Ta rinepypu-
keMmieto» (2021—-2022 pp.), HOMep JepXaBHOI peecTpallii
0121U100446, i «BuBYeHHSI BIUIMBY TilOYPUKEMIUHOI Te-
pamii y mamienTiB 3 XXH Ta oOrpyHTyBaHHS ONITUMAJIBHOL
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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KIDNEYS

CeyokaM’ssHO XxBOpO6Q:
9K He AONYCTUTU YTBOPEHHSA KOMEHIB | N030yTUCH X

JloBeneHo, 10 KOXHa JecsTa JIIOAWHA BIPOJOBX KUT-
T MaTUMe KaMeHi B Hupkax. [lommpeHicTh cedokaM’siHOl
xBopobu (CKX) nenani 30i1bIIyETHCS Yepe3 3MEHIIeHHs (i-
3WYHOI aKTUBHOCTI Ta 3MiHM B XapuyBaHHi ypOaHi30BaHOTO
HacesieHHs1. [laBaiiTe pa3oM 3HaliieMO BiATIOBI/Ii Ha Ballli Haii-
YaCTillli TATaHHs, 10 HAAXOASITh Ha aIpecy peaaKilii KypHaJty.

1. Ocno6ni npudunu po36UMKY Ce40Kam AHOI Xgopoou: u
BUHHI 2eHeMUKQ, 20pMOHAAbHE MO0, 8IK MOuj0?

Taxk, yci ui ¢akTopu 6epyTh ydacTb, a TaKOX Oarato
inmmx. Hanpuximan, CKX yacTiie po3BuBaeThes B ypoa-
Hi30BaHUX MICIISIX TTPOXKMUBAHHS, Y CYy4aCHOI'O MOKOJIiHHS,
HIX y MomepeaHix, 3aJlexKUTh Bif XapuyBaHHs... OTXe, 10-
CTEMEHHO He BiloMi KpuTUuHi dakTopu po3Butky CKX,
TOMYy ii mpodiTakTUKa — MpPOLeC JOCUTh OOTSIKIMBUIA.

2. AKkuwo useneno coni 6 ceui ma nicox y HUpKax, Ky me-
Panir Modce npUHAUUMU NAUIEHMy Ha NOYAMKOGIl cmadii
cimelinull aikap npu okcaaypii, ypamypii, gocamypii, 3mi-
wanux gopmax?

€ Tpu OCHOBHUX (DaKTOPH, SIKi IPOBOKYIOTh IIPOrpecy-
BaHHSI HAsIBHOTO HAUIMIIKY coJieid mo crpaBxkHboi CKX:
MaJla KiJIbKiCTb cedi (MeHiie 3a 1 J1 Ha 100y, IIpoTe Biporia-
HO HMXXHSI MeXa He BiZoMa), HasiBHICTb iH(eKIIii ceyoBux
uursixiB i pH ceui. ToMy cimeliHuii gikap 3a3BMyail BU3BHa4Ya€
KiJIbKICTb TOOOBOI CeUi, KUTbKIiCTh i SIKICTb cOJIeil y J0OO0BiiA
ceui Ta 1 pH, a TakoxX HasIBHICTb JICKOIIWTIB i HITpUTHOI
peaxiiii abo Oakrepiypii. A manu (GoOpMyIOThCsSI PEKOMEH-
Janii: KUIbKICTh cedi Ha 100y rnoBuHHa csaratu 1,5—1,8 1,
ceua IMOBMHHA OyTH CTepUJIbHOIO, a BimmoBinHo mo pH ceui
MIpU3HAYAIOTHCA 1 MOIM(pIKaTOPH, 1100 COJi MePeXOanIn B
PO3UMHHY (hopMy, HAIIPUKIIA, 32 HASBHOCTI ypaTiB y Killb-
KOCTI, 1110 MepeBUIy€e (i3i0NOoriuHY, IPU3HAYAETHCS OTYXK-
HEHHSI cevi, ajpke ypaTu (opMYIOTh KaMeHi caMe B KMCJIOMY
cepenoBulli. Jlyxe BaKJIMBUM € BU3HAYEHHS HOPMAJIbHOTO
racaxy cedi, Ul YOoro 3a JaHUMMU YJIBTPa3ByKOBOTO HOCIi-
mkeHHs (Y3]1) Ta oliHKM ypoauHaMiKM CiIMEMHUI JiKap
MOXe JTaTW JTOIaTKOBI peKOMEeHallii, HarpuKJIaa Mpu3Ha-
YUTH MPETNaparu, 1110 rabMyOTh 301IbIIIEHHS TTePeIMiXypo-
BOI 3aJ103M 3a HasgBHOI 1i rimeptpodii. Hampukianm, Bimomo,
1110 11 rinepTpodist 3MEHIIIY€E IIBUIKICTh TOKY CeUi Ta CTaHO-
BUTb JOJATKOBUM pU3MK YTBOPEHHS KAMEHIB [IPU HASIBHOMY
HaJJTAILIKY KPUCTaIiB COJIi, 1110 HEPiIKO Ha3MBaIOTh MTiCKOM.

3. Aki epynu npenapamié uu KoOHKpemHi npenapamu
(MINCHAPOOHI HenameHmMoBaHi HalIMEeHY8AHHS) HalleheKmue-
Hiwi? Il]o H06020 Ccb0200HI 3’96UN0CA 6 UbOMY HANPSAMI, AKI
HO8I nioxodu uu npenapamu?

HaiicyuacHimi HactraHoBM 3 npuBomy JiikyBaHHs CKX
Bim €BpoIeiichbKoi acoiallil ypoJsIoriB, 110 3’ IBIIMCS B Oe-

pe3Hi 2023 p., He BHEC/IU JIOMOBHEHb Y JiKyBaHHS. Lli me-
TOIM BiOMi i CYTTEBO HE 3MiHIOIOThCS ocTaHHi 10 pokiB,
MpoTe BOHU, Ha XaJjb, He € 100% edeKTHBHUMU. 3aTHIIa-
€TbCsI HEOOXiTHUM MiITPUMYBATH KiJIbKICTh cedi moHax 2 J
Ha 100y (y cepeaHboMy 2,5 JI), CTEPUJIbHICTh Cedi, «He-
IPYXKHIO» 1o KameHto pH ceui it moOpuii macax ceui. [1pote
1, SIK He(pPOJIOT, MOXY B MIKIUCUMILIIHAPHOMY IIOJIi JaTU
nesiki mopanu. Ilepia mopazga: JikyiiTech B yposora, 00 1e
crneuianmict i3 agikyBanHg CKX. Ilixg HariasmoM cimeitHoro
JliKapsl MOXHa CIpoOyBaTH IipernapaTu, SIKi 30iIbLIyIOTh
KiJIbKiCTh Ceui, SIKIIO JIIOAMHI 11 He BIAEThCS 3pOOUTH Ca-
MOCTiliHO, — iHTiOiTOpM HaTpili3aaeKHOro KOTpaHCITOpTe-
pa T1roKo3u 2-1o TUIy. BoHU OTpeOyoTh CTepUIIBHOI cevi
1 3KOPCTKOTO KOHTPOJIIO, ajie TapaHTOBaHO JAloTh 2,5—3 11
ceui Ha 100y. [IpodinakTrka BUHUKHEHHS iHEKIIii Moxe
MPOBOIUTHUCH 3a JTOMIOMOTOI0 Tperapary reMbiHa OJo,
IIPUPOIHOIO GapBHUKA Pa30M i3 XKypaBIMHOIO, ITpodiTak-
THKa BTpaTu (DYHKIIii HUPOK BimOyBa€TbCS IPU 3aCTOCY-
BaHHI Ipemapary Jiidepa.

4. Axuwo éxce ymeopunucs OpiOHi KameHi, Yu 3MIHIOEMbCS
maxkmuka aiKyeanns i 6 womy came? Illo nopexomendysamu 6
naaui yumpamroi mepanii?

[lepeayciM Tpeba BU3HAUYUTUCH 3i CKJIaJOM KaMEHiB,
IJISI 4OTO MOKJIMBE TIPOBEICHHS PEHTTeHOKOHTPACTHOI
CIEKTPOCKOIil KaMeHI0 (SIKIIIO BiH BHUIiilIOB) ab0 3acTo-
COBYBaHHSI siiepHOI crieKTpocKoIrii. OpieHToBaHO Ha HOro
CKJIaJ BKa3ye N0OOBe BUAIEHHS COJIel 3a pe3yIsTaTaMKu
aHaJIi3y TpaHCIIOPTY coJieii. JIpyre — BIIEBHUTUCH y BiICYT-
HOCTi OakTepiii y cedi, IJIs YOTO MOCIiIOBHO BUKOHYIOTh-
cs 2—3 mociBu cedi. 3HOB CJIil IOBEPHYTUCH 10 KiJIBKOCTi
ceui, 110 BUALISIEThCS 3a 100Y. [licasa uporo miadupaeThes
LIMTpaTHA CYMIilll.

5. Hupkoea koavka: ki 3axo0u il npenapamu ejcueami,
w00 He NOCYHymu KameHi il y moil Jce 4ac 3ynuHumu Hanao?

3a3Buuaii MpU3HAYaOThCSl 3HEOOTIOBAIbHI, CITA3MOJTi-
TUKH 1 TAMCYJIO3MH. IX BUGip BU3HAYAETBCS KOHKPETHOIO
cutyanieto. BomHe HaBaHTaXeHHSI MOXe TPOBOAUTHCH
TIJIBKM B YMOBaX ypOJIOTIYHOIO BiIAiIEHHS, aIXe Iacax
KaMeHIO MOXe€ BUKJIMKATH PO3BUTOK TOCTPOTO YpaxkKeHHs
HUPKU 200 HaBiTh 000X HUPOK (pedIEKTOPHO).

6. Axujo HaseHicmy coneil YCKAAOHIEMbCA 3ANANbHUM
npouecom, AKi epynu npenapamie modice NpU3HaAUUmMU cimeii-
Huil nikap?

3a pesynbpraTaMyd aHali3y IOCIBY cedi BHU3HAYAIOTHCS
AHTUOIOTUKM, IO SIKWMX YyTJavBa ¢hjopa, 110 BUKIMKAE 3a-
TajpHU Tiporiec. JIikap crmpaeThes Ha TOKCUIHICTD aHTH-
0ioTMKa 10 HUPOK, TTOIIEPEIHIO iCTOPiI0 Oro MprU3HAYEHHS,
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AAS Hawunx nauieHTie / For Our Patients

HaKOLIBIITY MOXJIMBY €(peKTUBHICTh. Ha xkajib, aHTMOi0TUKM
He 3aBXIM BUPILIYIOTb MPoOieMH iH()IKOBAHOIO KaMeHIo,
00 BiH Ma€ 6araTolapoBy CTPYKTYPY, SIKa BXe, IMOBIpHO, Bi-
no0Opaxkae TMorepenHIo icTopito iHdiKyBaHHS. ToMy TOITb-
HUM € TIpU3HAYEHHSI JOBrOTPUBAJIOI aHTUOAKTepiaJbHOI/
YPOAHTHUCENITUYHOI NMPOMdITaKTUKU, HAMPUKIIAI, 3a3Haye-
HUM BHIIIE TIperiapaToM IrleMOiHa OJIo i, MOXKIMBO, (hOpMy-
BaHHSI iIMYHITeTy, HaIIpUKJIaM, IIPY 3aCTOCYBaHHI ypiBaKy.

7. AKi yckaaOueHHs MOJCYymb UHUKAMU NPU MPUBANOMY
convogomy diamesi (U MONCAUBI HAOPAKU, 30iNbULEHHS PO3-
Mipié HUpKU, nopyulents ii Qynxuyii, inwi Hegpponoeiuni npo-
bnemu, apmepianvra einepmensis mouwo)? Illo dodoamu do
mepanii 6 makux éunadxkax?

ConboBuit niate3 — 1e HamiaiarHos. [Ipore, miiicHo,
TpUBaJia KPUCTATYpisi cama MoXe OyTH TIPOSIBOM 3aXBO-
PIOBaHHSI, HAMPUKJIA EHIOKPUHHOTO, i MOXe BUKJIMKATU
HEO0OOPOTHI IIpolieci B HUPKax, HAIIPUKJIad PO3BUTOK iH-
TepcTullianibHoro Hedputy. Tomy mepia mopaga: He He-
XTYHTe HEeCIIOAiBaHOIO 3HaxiaKoo mpu Y3 HUPOK, SKIIO
TaM BUSBJIEHI coili abo ix KoHrioMmepaTu. Jlpyre: 3po0iTh
aHaJji3 KpoBi, MpMHaiMHI Ha KpeaTUHiH, CEYOBUHY i ceuo-
BY KUCJIOTY, i 3araJIbHUIA aHasi3 cedi. A MOTiM MPOKOHCYJIb-
TyHATECh y CBOTO CiMeIHOTrO Jlikaps.

Ton 6 nopaa AAS NPOPIAAKTUKN

Hauionanbauii HupkoBuii pona (NKF) Hagas mopanu
JUTST TIpODiTaKTUKY KaMEHEYTBOPEHHSI B HUPKAX i 3acTepir
BiJl MOMUJIOK, TTOLIMPEHUX Cepejl HACEJEHHSI, @ MOXKJIMBO, i
B PEKOMEH/ALLisIX JIiKapiB.

1. CnigkyiiTe 3a MOTOBUIIJICHHSIM, 11€ HE TIPO «BUTa-
HSTHHST» coJielt 3 opraHizmy. CayHu, rapsida ifora i BaxKki ¢i-
3WYHI BIPaBU MOXYTb MPU3BECTU 10 YTBOPEHHSI KaMEHiB
Yy HUPKax yepe3 3HauHy BTpATy BOIU OpPraHi3MOM, a OTXe,
i 1O 3HMXKEHHSI YTBOPEHHsSI ceui, 0COOJMBO BIITKY. Toxk
MNuiiTe 6araTo BOAM ITiJl Yac 3aHITh CIIOPTOM UM iHILOIL JTi-
SITBHOCTI, 1110 BUKJIMKAE TTiIBUIIEHE MOTOBUIIJIEHHS, 11100
He IaTW 3MOTY MiHepajiaM CTBOPIOBATH KOHLICHTpALLil, TpK1
SIKUX BilOYBA€ThCS YTBOPEHHSI KaMEHiB Y HUPKaX i cevyo-
BUBIIHUX IIUISIXAX.

2. KameHi okcanarty Kajbllilo € HAUMOIMPEHIIIUM TH-
oM KaMeHiB y HupKax. ToMmy yTBepamiaacs XubHa QyMKa,
110 OOMEXeHHS BXXMBAHHSI MPOJAYKTiB, OaraTux Ha okca-
JIaTW, 3MEHIIUTh (DOPMYBaHHSI OKCaJlaTHUX KaMeHiB. On-
Hak 1ie He 30BCiM Tak. BiibllicTh KaMeHiB (hOpMYIOThCS,
KOJIM OKcaJjaT KaJbllil0 3B’SI3YEThCS 3 KaJbLIIEM Y MOMEHT
YTBOPEHHS cedi B HUpKaxX. ToMy He 3MEHILYIATe KiIbKiCTb
OKCaJIaTiB y 1Xi, MpUHANMHI 1Ie HEPO3YMHO 3 TOYKHU 30DPY
3a0€3MeUeHHsI OpraHi3My HEOOXiTHUMM pPEYOBUHAMM.
IIpocTo BxkMBaiiTe IPOMYKTH, OaraTi OKcajJaTaMH Ta Kajlb-

ieM, omHOo4YacHO. Tomi BOHM 3B’S1I3yBaTUMYThCSI MixK COO0I0
B IIUTYHKY W KUIIEUHUKY 10 TOTPATUISIHHS B HUPKU, 1110
3MEHIINTh PU3UK YTBOPEHHS KAMEHIB.

JI>xepena okcajariB: (OPYKTU Ta OBOYi, FOpiXu, HACIH-
H1, 3epHa, 0000Bi i HABITh 1I0KOJIAM i Yail. Bucokuii BMicT
OKcaJlaTiB MalOTh: apaxic, peBiHb, LIMKUHAT, OypsIK, IIOKO-
JIam i cojlofKa KapToILis.

3. Kanbiit He Bopor. JlieTa 3 HU3bKUM BMiCTOM Kallb-
1110 ()aKTUYHO 301JIbILIYE PU3KUK PO3BUTKY KaMEHIB y HUP-
Kax. He 3MeHmyiiTe i10TO CITOKMBAaHHST!

4. HacTtynmHMMU 3a 4aCTOTOIO MOLIMPEHHS € KaMeHi ce-
YOBOI KUCJIOTH (YpaTH), 10 YTBOPEHHS SIKUX MOXKe IMPU3BO-
IUTU HaAMipHE CIIOXMBAHHS M’sIca Ta iHIINX IIPOAYKTIB 3
BUCOKMM BMiCTOM OilKka (IIypHMHiB), OCOOJMBO IT€UiHKMU,
sI3UKa, aHYOyCiB, capAuH, OEKOHY, SUIOBUYMHMU, LIBITHOL
KamyCcTH, TPiCKU, IIUHKU, TEJSITUHU U oJleHMHU. Tox 00-
MEXUTH iX Y CBOEMY pallioHi TaKu BapTo.

5. SIKIIo KaMeHi yXe 3’sIBUJIMCS, 3rajiaiTe mpo JUMo-
HaJ — HaTypaJibHi LIUTPATU COKiB, SIKi B HbOMY MiCTSIThCS,
MepelKOIKaloTh YTBOPEHHIO KameHiB. OmHaK KyIyiTe
JIMMOHaA 0e3 1ykpy abo cami MPUTOTYHTe TaKWi Harlii,
3MIlIyI0UH CiK JiaiiMa abo JIMMOHA 3 BOJOIO i 3aMiHHUKOM
LYKpY, SKIIO 1Ie HEOOXiTHO.

6. OouH KaMiHb YTBOPIOETBCS Pigko. SIKIO BiH yXe
3’SIBUBCS, 1€ IiABUILYE PU3UK ITOBTOPHOIO KaMEHEYTBO-
peHHs. ToMy He irHopyiiTe Iepluuii A3BiHOUOK — 3Bep-
HIiTbCSI Ha KOHCYJbTallilo 10 JIiKaps i JOTpuMyiTecs: ioro
MPUTIUCIB.

KypopTHe AiKyBAHHS: SIKY BOAY NMUTU?
Hocutb eheKTUBHUMU € JIIKyBaHHS i TpodilakTuKa
cevyoKkaM’sTHOI XBOpOOU B CAHATOPHO-KYPOPTHUX YMOBaXx.
B VYxpaiHi 3 11i€10 MeTOI0 MOXKHA CKOPUCTATUCS KypOpTaMu
Tpyckasus, CsanaBu, MopiiuHa. MiHepanizoBaHa Boda
MiCTUTD MeBHY KiJIbKICTb COJICi, 1110 3MEHIIIYE KpucTasi3a-
11i10 ceyi Ta Ma€e CEeYOriHHY Aito. Bimomi Takox JiKyBajb-
Hi BJIACTMBOCTI J€MiHepasli3oBaHUX BOJ, SKi OTPUMYIOTh
LIJISIXOM AUCTWIALIT a00 3BOPOTHOTO OCMOCY, HEPiIKO 3
HACTYITHUMHU 3aMOPOXYBaHHSIM i BiaraBaHHsIM. OnHak
iX HEIOJIIKOM € IXHS «IITY4YHicThb». OCTaHHIM YacoMm Jie-
naji Oinbliie MPUBEPTAOTh yBary HU3bKOMiHepasizoBaHi
HaTypajJbHi BOOW 3 OPraHivHOIO CKJIamoBol. BoHu 3y-
CTpivaloThesl Ayxe pinko, y €spomni e Kypopt ®’romxi.
IIpuponHa HU3bKOMiHEpaji3oBaHa Boaa Kpallle, HixX IHC-
TUJIbOBAaHA, CIPUSIE PO3UMHEHHIO OKCaJaTHUX KaMEHiB.
Kpim Toro, miaTBep/keHO 1i MpodiJaKTUYHY Mil0 1100
MMOBTOPHOTO KAMEHEYTBOPEHHSI i AiypeTUUHUi eheKT.

ligrotysas npogh. M. IeaHos MW

Tom 12, N# 3, 2023

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 53



«AKcimeo»
3ae82icou
nonepeay!

HA BA3I KNIHIKN «AKCIME[» BIOKPUTO CYYACHUN

LEHTP
NMPOBJIEM CHY

EOEKTUBHA LIATHOCTUKA TA NNIKYBAHHA:

e NOPYLLIEHb ANXaHHA YBi CHi (HiYHe anHoe);
* YCIX BUAIB 6E3COHHSA;
e CUHOPOMY HECMOKIMHUX HIr. |

MPOBO/IVIMO HAVCYYACHILLY
[10JIICOMHOT PADIH0 = |

< , W})wl | 24
; . W 0

J
!
AKSIMED.UA - 044 390 00 55 ')



MAKMIPOP

HipypaTenb, Tab6. 200 mr

3HAUAITb BUXIA
3 IAGIPUHTY
XPOHIYHOrO
NPOCTATUTY™

© LUnpokunit cnekTp aii (TpmxomoHaga,
Mikonnasma, 6akTepiansbHa dnopa)>*

HiTpodypaH
OCTaHHbLOro
NMOKOAMIHHA'

© MiHiManbHMIM piBeHb PE3NCTEeHTHOCTI
naToreHig?*

© [lo6pe NPOHMKAE B TKAHUHY
nepegmixyposoi 3ano3u*

Koporka xapaktepucTika nikapcoKoro 3aco6y MAKMIPOP, Ta6nerkw, Brputi oBonoroto. P/C N UA/5045/01/01, akas MO3 Ykpaikn Ne 07 sig 05.01.2017 p. Cknag: 1
Tabnerka micrvo Higyparenio 200 mr. Mlikapcoka Qopma: Tabnetku, BkpuTi oBonokKoko. MokasaHa: BynbBoBariHabHI HAEKLT, BUKTMKAHI YyTvBIMA A0 Nipenapaty
30yAHMKaMI (MQTOTEHHMMY MIKPOOPraHi3MaMy, TPHXOMOHaBaMI, TPHOKaMH, ApiKanu, xnamigiamu, rpuGkamu posy Candida). 3axBopioBaHHA CeoCTaTeBol ccTeMit (cTiT,
20 TABJIETOK, BKPUTUX OBOJIOHKOIO PI.UA/5045/01/01 ypeTpu, niesowegpu, nienir). MpoTunoKasaHHA: Bigoma HMBIGyabHa NigBMLLEHa UyTIABICTb O iloNci pedoBiHA 00 110 HILMX KOMMOHEHTIB penapary. (nodi6

= 3cTOcYBaHHA Ta A034. Bynoaoadziaoi ey Jopocri: 1 Tabeka 3 past Ha 0y icn i A1 nikyBaiA ik apTepa npin MOXAMBOCTT A MICAEBONO ikyBakA
BIKOPHCTOBYHoTb MakMipop KOMIUTEKC, Kancy BariHanbHi M'iki a6o Mamupop KOMTTKC, Kpew BariAanbiif, BasuBo: naljea, Ak BUKOPHCTOBYIOTS A1A nikyBaHHA Tinoki

Ta6nerki, HeobxiaHo 36inblLu A03y A0 4 TabneoK Ha go6y. Heob YarbHiX iB N3 4ac nikyBaHHS, BiHLLOMY BUNAKY TOBYBa-

T MaKvipop KOMIVIEKC, Kpem BaritanbHit fiepes KoXHAM Craresim aKmM Jjimu 6id 10 pois | cmapute: pexoverg0BaKa 4033 CTaHOBITS 10 Mr a1 ke nanoﬁy, po3pginera Ha 2

HIQYPATENb ipuiiontu. puiimar npenapar nicna g, TowsanicTb AikyBaHHA CTaHOBUTb B cep 10 Ais. Incherui iOHuX WA, [lopocni: pekoMeHgoBaHa A03a npenapary

3AMEXUTb Bifl TRKKOCTI 3aXBOPIOBAHHA | CTaHOBMTb 3-6 TaBnerok Ha A06y (robTo no 200-400 r) Ha npuiioM 3 pasit Ha AeHb NicnA 1AM, Kype nikyBaHHA CTaHOBHTS B cepeaHboMy 1-2

TloKasanta: 415, HCTPYXLI A1 MEnor0 3cTocyzars. TWKHi. Jimu 60 6 pokia | cmapuue: pekoMeHgoBaHa /1032 CTaHoBHTS 10-20 Mr Ha 1 Kr Macu Tina Ha A6y, po3inewa Ha 2 npwiiomu. TTpwiimary nicn . Tabnerku Makmipop npu
Cxnap: Jiioya peuosura: 200w Jono : HeoBXJgHOCTI MOHa 3aCTOCOBYBaTH 14 NPOROBKEHHA KYPCY AikyBaHHA aB0 NOBTOPHOTO LMKy ikyBaHHA iHQeKLi ceyomBigHux wnsis. Mo6iui peakuii, Mopywents 3 6oky

60 CTeapaT, Xenaru, rymiapa6iK, Caxapo3a, MarHi KapooHaT, mm?:n;am TPABHOTO TPaKTY: pidko (<1/10 000, <1/1000): nynova, FipkoTa B pori, Aiapes; dyxe pidko (< 1/10 000): Gniosakts, aucnencia. MopyluexH 3 60Ky wkiph i NiAWKIpHOT KNITKOBUKM.
MarHi

oxca (E171), sick E, BORa oumiexa. Moxsuai anepriuti peakui: dyke pidko (< 1/10 000): BUcnaHHs Ha LUKipi, kponuB'akKa, ceplix. Mopyluiewka 3 60Ky HepBOBOT cuCTeMU: NepuQepHuHi Heiiponaril. B3aemopia 3
Borom 8. IHCTPYKLLI0 A1 MEAHSHOTO 33CTOCYBaHHE. {HLMMA NiKApCHKUMMA 3ac06aMM Ta iKLLi BUAH B3aEMOpT. Knikiuo 3HauyLLa B3a€Mofia Mpenapary 3 iHLLMMA NikapCbKMIt 33C06aMM He BCTaHoBNeHa. GapmaKonoriui
[ins poknagHoi indopmauii A Py

[ BracruBocri. Gapmakoduramisa. ioor peyositoro Makwipop € noxiaHe HITpOQypaHy — Hidyparens. flochigpKens i viv/in vitro TpOREMOHCTYBaTH IMPOKIH CeTp Al
;";"z':ehrmca:“ha,‘:n‘l;“pag’m Ronnens TIpOTY MKDOOPTHi3MB, LU0 BUKAAKaIOTb {eKLT ceyoctareBol GUCTeMH, Tako BIACTHBA aHTHNIPOTO30iHa | MPOTWTPHEK0Ba akTWBHICTb. Hiypareno € nporuBaTepianbiim
®apmaueyriui C.p.n. Bia Borypro, 48~ 3aC060M ATA TPMHeTaTHBHAX | TpamIosiTHBHIAX aepoGiX i anaepoBnx Garepid. Higyparens He e Ha Lactobacilus spp. Hidyparens He BAKNIK3E nepexpecky pesiCTEHTHCTb
Kaitimo fle Crani 20089 >~ano (0 MiKpoOpraHi3MiB A0 iHLLINX Mpenaparis. 33 30 pOKI He BHABNEHO OAHOTO BUNZAKY PESHCTEHTHOCTI A0 Hidyparento. Oapmakokiemuka. Hiypatens LsuaKo MeTaBonizyetbea

! T it TIpaKTHYHO Y BCX TaHWHaX opraiawy. Mepio Hanipo3nady CTakoBuTb 2,75 £ 0.8 routn. Mpubmuzko 0,5 % kiyparenio BABOMTLCA 3 (e4e0 B HesMikeHoMy BT lHua

i “"" 5 YacTiHa BUBORVTEA Y BATNA MeTaboniTie. H|¢yparenb He BUABNEHHH y Bnyrplmuwneumxosm LMpKyRAL [1nA OTpHMAKHA feranbHol igopMai 03Haifomrech 3 HCTpyKLjeto

% < J A ey 3ACTOCYBaHHA Tk 3acoby. [Hgopmaia AnA GaxiaLiB 0XOPOHH 30POBS i MOLMPEHKA Nif YAC ceMiHaPIB, KOHOEPEHLit, CUMNO3iyMiB Ta IHILIMX HayKOBHX

3 74 - 33XOAIB 3 MEAWHHOI TeMaTHki,
2] h "‘, » 1. Dubini . Antimicrobial activity of ifuratel. Gionale ltaliano of Chemioterapia,1985.
b’ 2 > 2. IHcpyKuis 340 i ‘103YKpamu PITNe UA/5045/01/01, Haka3 MO3 Yipaiiiv N° 07 8i 05.01.2017.
- 3. Knurasko AB. ! it Kypran «Yponoriay, N°4, 2019.
4. Krurasko AB. it MyXdHH. KypH 3040p0B A xikKw», No4, 2020,

Cxema nikyBaHHA XpPOHi4YHOro npocratury*

JleBodnokcaumH 0,5r 1pa3 B geHb
OpHigason 0,5r 3 pasu B geHb g
0
I
Hipypatens (Makmipop) 2 1abn. 3 pasu B geHb =
IHdbopmauia npo nikapcbKuii 3aci6. IHpopmaLis ana Gaxisuis 0XopoHU nllen
310POB'A 419 BUKOPUCTaHHA B NPOdeCiHii 4ianbHOCTI. AR A
" 04119, m. Kuis,
BupobHumk nmapcwor.o.sacoﬁy:. . . 8yn. 10pia ,meura BTH. 0. 404
[Jonnens ®apmaueyriui C.p.n. Bia BonTypHo, 48 — KeiHto e Cramni — Ten.: (044) 538-01-26,
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