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Russian invasion is an unprecedented test for the
Ukrainian state, Ukrainian society, and the health care
system.

According to the Ministry of Health of Ukraine,
more than 600 healthcare facilities suffered serious dam-
age (more than 100 hospitals and 450 pharmacies were
ruined, and more than 200 emergency medical vehicles
were destroyed) [1].

Patients with chronic diseases in the occupied ter-
ritories and war zones are deprived of medical care and
support, which is a direct threat to their lives [2-4].

Chronic kidney disease (CKD) patients are one of
the most vulnerable groups [5-7]. Before the war, almost
10,000 patients were treated with dialysis kidney replace-
ment therapy (KRT) and more than 1,500 had a func-
tioning renal graft in Ukraine [7]. The vast majority of
patients with end-stage kidney disease receiving dialysis
treatment were evacuated to safer regions, and some of
them continued the treatment abroad [5-7]. However,
the war will significantly increase the number of patients
in need of kidney care. In addition to the existing number
of CKD patients, there will be a large group of patients
with acute kidney injury (AKI) as a result of polytrauma,
bleeding, injuries, or long-term compression syndrome.
Currently, we cannot predict the incidence of AKI.
However, according to the previously published data
(18% - 34.6% of war victims) [8], we should expect a sig-
nificant increase in the
population of CKD
patients shortly which
will require immediate
changes in both orga-
nization and staffing of
nephrology care.
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The medical community recognizes the insur-
mountable difficulties in providing medical support to
Ukrainian citizens during the war, in particular patients
receiving KRT or kidney recipients. In our opinion, spe-
cial programs should be created by relevant professional
associations together with the institutes of the Ministry of
Health of Ukraine and the National Academy of Medical
Sciences of Ukraine at both the state and regional levels
in all areas.

Therefore, we consider it extremely important to es-
tablish a committee for the organization of the healthcare
system for CKD patients during wartime. The commit-
tee could be created within the Ukrainian Association of
Nephrologists and Kidney Transplantation Specialists,
for example, as the Renal Disaster Relief Task Force es-
tablished by the International Association of Nephrolo-
gists [9]. The main tasks of the committee are to create a
consensus of the Ukrainian Association of Nephrologists
and Kidney Transplantation Specialists on the manage-
ment of CKD patients and patients with AKI during the
war and the post-war period.

On behalf of the Editorial Board of the Ukrainian
Journal of Nephrology and Dialysis, we would like to
express our sincere gratitude to all health professionals
who, at the risk of their own lives, continue to save pa-
tients. All members of the Ukrainian nephrological com-
munity are doing everything possible and impossible to
ensure the most adequate treatment of kidney patients in
wartime. Thank you again.

We pray for our heroic warriors who fearlessly de-
fend us and defend Ukraine’s independence!

Slava Ukraini! Heroiam slava!
Conflict of interest statement. The authors declare
no competing interest.

© M. Kolesnyk, N. Stepanova, N. Kozliuk, 2022.
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M. Koaecnuk, H. Crenanosa, H. Ko3zmok

CrnenjajizoBaHa MeIU4HA IONIOMOTa XBOPUM He(POJIOriYHOro npodiio
B YMOBAaX BiiiHM B YKpaiHi
HepxaBHa ycraHoBa «IHcTuTyT Hedpostorii HamionanpHoi AKameMii MEIUUYHUX HayK YKpaiHW»,
KuiB, Ykpaina

Biitna, posnouarta P®, — 11e Oe3npelieeHTHE BU-
npoOyBaHHS JIJIs1 YKpaiHChKOI IepxKaBU, YKPaiHChKOTO
CYCIILJICTBA, CUCTEMHU OXOPOHM 300POB’S.

3a gmanumu MO3 VkpaiHu  cepio3HUX IIO-
IIKOIXKeHb 3a3Haiau ImoHan 600 3akiamiB OXOpOHU
300poB s (Oinbie 100 mikapeHb 3pyliHOBaHi BIICHT,
3pyiiHOBaHO moHaj 450 antek, 3HMIIeHO Oinbire 200
aBTOMOOLIIB eKcTpeHoi MeauyHoi gorromoru) [1]. 3a
KOXXHOIO 3 IIMX LIMGP A0Ji Ta KUTTSI MEAUYHOIO TIep-
COHaJIy i mali€HTIB.

Oco06MBO TSIKKE CTAHOBUIILIE XBOPUX OYIb-SIKOTO
npodiJio Ha OKYIIOBAaHUX TEPUTOPISIX Ta Y 30HaX 00I0-
BUX diii. BoHu mo30aBieHi METUYHOI JOIIOMOTH i Me-
IUKAMEHTO3HOTO 3a0e3MeYeHHsI, 110 CTBOPIOE MpsMi
3arposu ix Xurrtio [2-4].

IMauienTn HedposorivHoro Mpodiao y TakKux
YMOBaX € OAHi€ 3 HaOiJblll ypa3JuBOIO TPYMHOIO
xBopux [5-7]. o Biitnu maiixke 10000 marieHTiB i-
KyBaJMCb METOJAaMM Aiajlli3HOI 3aMiCHOI HUPKOBOI
tepamnii (JIH3T) ta monan 1500 manu pyHKIIOHYIO-
yuii HupKoBuil TpaHcruiaHTar [7]. IlepeBaxkHa 6iib-
micte xBopux Ha XXH, gki jikyBanuch MeTogaMu
JAH3T 0ynu eBakyiioBaHi 40 OifbII O€3MEUYHUX peTio-
HiB, a YaCTMHA IIPOJOBXWJA JIiKyBaHHS 3a KOPJIOHOM
[5-7].

BiiiHa cripustMe CyTTEBOMY 30iJIbIIEHHIO Kilb-
KOCTi Malli€HTIB, SIKi MOTpeOyBaTUMYTh CIelliali3oBa-
HOI MEIMYHOI TOTIOMOTI'M, Y TOMY YMCJIi i He(poJIoTiu-
Hoi. Ha mogaTox 1o BxXe iCHYyI04O01 KiJIbKOCTi XBOPHX Ha
XXH 3 aBuTbhCS YKMCebHA IpyIa IMali€HTIB 3 TepeHe-
cenuM I'TIH y pesyabrarti noniTpaBM, KpoBOTeU, Iopa-
HEHb a00 CMHIPOMY TPUBAJIOTO cTUCKaHHSI. CIIporHo-
3yBaTU Ha ChOTOIHI piBeHb 3axBopioBaHocTti Ha ['TIH
MU He Moxkemo. [1pore, 3Baxkarouu Ha TTonepeaHi JaHi
(18% — 34,6% nocrpaxganux) [8], HaROMMKINM Ya-
COM HaM CJIiJl 04iKyBaTH CYTTEBOTO 30iNbIIIEHHS TTOMY-
Jis1ii xBopux Ha XXH, 110 BUuMaratumMe HeBiIKIaTHUX
3MiH K B OpraHi3allii, TaK i y IITAaTHOMY HallOBHEHHI
crieniajiiZoBaHOi MeIUYHOI JOIMOMOTH XBOPUX Heppo-
JIOTiYHOTO MPOdIITIO.

Mykola Kolesnyk
director@inephrology.kiev.ua

MenuyHa CHiTBHOTA YCBiIOMHJIA BiICYTHICTh
CUCTEeMM OpraHizallii MeIW4YHOlI JOMOMOIU Ta MeIu-
KaMEHTO3HOIo 3abe3MeyeHHsT TpoMaasgH YKpaiHu B
yMoBax BiliHU. Lle cTocyeThcs ycix KaTeropiii XBOpux,
a Mali€eHTiB, 1o JikyoTbcsa Metogamu JH3T i TpaH-
CIUTAHTOBAHOIO HUPKOIO OCOOJIMBO.

Taka cucteMa Mae OyTH CTBOpEHa SIK Ha JAepKaB-
HOMY, TaK i Ha perioHaJbHUX PiBHSIX 3a yCiMa HaIpsiM-
kamu. Illomo cmemiamizoBaHOI MEIMYHOI JTOIIOMOTH,
Ha Hally OyMKY, Taki IporpaMyd MOBMHHI CTBOPUTH
BimmoBigHi (paxoBi acowiamii CIiJIbHO 3 iHCTUTyTaMH
MO3 ra HAMH VYkpainu.

o cTocyeThes crieniali3oBaHOI MEAUYHOI TOTTO-
MOTU XBOPHUM He(PPOJIOTIYHOTro Mpodiaio, MU BBaxkKa-
€MO BKpaii BaXJIMBUM Yy paMKax YKpaiHCbKOi acolli-
anii Hedponoris i (axiBUiB 3 TpaHCIUIaHTAllil HUPKU
(YAH i ®TH) cTtBOpHTH KOMITET 3 OpraHisalii [bOro
HampsIMKy CIeliagi3oBaHOl MEIWYHOI JOIMOMOIM Ha
3pa3ok Renal disaster Relief Task Force mixxHapomHoi
acouianii HedpoJioris [9].

OCHOBHUMHU 3aBIAaHHSIMM KOMITE€Ty € CTBOPEH-
Hs1 KoHceHcycy YAH i ®TH mono opranisarii cre-
LiajgizoBaHOI MEeIUYHOI JOMOMOTH XBopuM Ha XXH
I-Ver., VI, VIIJ, VTH, roctpoio XBopo6010 HUPOK
(0CcOOJIMBO 3 TOCTPUM TTOIIKOMXKEHHSIM HUPOK). Peko-
MeHJallil KOHCEHCYCY IMOBUHHI CTOCYBaTUCh Mepiomy
Bil{HU Ta IiCJSIBOEHHOTO Yacy.

Bin imeHi pemaxuii «YKpaiHCHKOTro XypHalIy He-
¢poJorii i mianxizy» MU X0oueMO BUCIOBUTH LIUPI CIOBA
MOJAAKHY YCIM MEIUYHUM MPALiBHUKAM, SKi PU3UKYIO-
YU BJIACHUM XUTTSIM, IIPOJOBXYIOTh PSITYBaTH Malli€H-
TiB. Yci uileHn HepOoJIOTiYHOI CIIJIbHOTU YKpaiHU po-
OJISITh yCe MOXJIMBE i HEMOXIIMBE, 1100 3a0e3MeUYnTu
MaKCHMaJbHO aleKBaTHE JIiIKyBaHHSI XBOPUX Hedpo-
JIOTiYHOTO TIpodilio B YMOBax BiliHM — I1ie pa3 IIMPO
Bawm psakyemo.

Mu MonuMMoOcCh 3a HalllUX BOIHIB-TepoiB, sIKi 6e3-
CTpalllHO HacC 3aXuIlaloTh Ta OOPOHSITH He3aJIeXXHiCThb
VYkpainu!

CnaBa Ykpaini! I'eposim Crnaga!

4 KomeHTap peaakTopa
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Abstract. Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) infection is likely to cause
uric acid dysregulation, resulting in abnormal serum uric acid concentrations. In this study, we aimed
to evaluate the associations between admission serum uric acid levels and demographic, clinical and
laboratory features of patients hospitalized with Coronavirus disease 2019 (Covid-19) and to explore
the effect of admission serum uric acid values on clinical outcomes.

Methods. In this retrospective study, the demographic, clinical and laboratory data of patients with
confirmed Covid-19 were collected from the electronic health records of the hospital. The study
population was stratified according to the quartiles of serum uric acid; Quartile 1: < 3.5 mg/dl, Quartile
2: 3.6 mg/dl to 6 mg/dl for women and 3.5 mg/dl to 7 mg/dl for men, Quartile 3: > 6 mg/dl for women
and > 7 mg/dl for men. The outcomes were the development of acute kidney injury (AKI) and in-
hospital mortality.

Results. 146 patients were included in the analysis. The median age of patients was 57 (IQR, 49-
65) years and 70.5% were male. The overall median serum uric acid level on admission was 4.4
(IOR, 3.5-5.9) mg/dl. Participants in the highest serum uric acid quartile were significantly more
hypertensive, and diabetics and showed significantly higher estimated glomerular filtration rate (eGFR)
and troponin T levels compared to patients in the lowest serum uric acid quartile. On the other hand;
patients in the lowest serum uric acid quartile were admitted with more severe disease than patients with
Quartile 2. During follow-up, 19 (13.1%) participants experienced AKI and 15 (10.3%) died. There
were significantly positive correlations between AKI and age, hypertension, serum creatinine (SCr),
hyperuricemia, C-reactive protein (CRP) and Troponin T (r=0.263, P=0.001; r=0.192, P=0.02;
r=0.182, P=0.028; r=0.235, P = 0.004; r=0.219, P=0.008; r=0.236, P=0.004, respectively). A
significantly negative correlation was noted between AKI and eGFR (r=-0.189, P=0.023). According to
multivariate logistic regression analysis, AKI development was independently associated with CRP and
hyperuricemia (OR, 1.009; 95% CI, 1.0082-1.016, P=0.009 and OR, 4.314; 95% CI, 1.190-15.633,
P=0.026). The receiver operating characteristic (ROC) curve showed that the area under the curve
(AUC) of the concentration of serum admission uric acid was 0.693 (95% CI 0.537—0.849, P=0.006)
and the cutoff value was 5.45 mg/dl (sensitivity: 68.4%, specificity: 75.6%).

Conclusions. Hyperuricemia and increased CRP were independent risk factors for the development
of AKI. Although patients with lower uric acid values developed more severe symptoms, mechanical
ventilation and mortality rates were not found to be significantly different among patients with Covid-19
grouped based on admission serum uric values. Following the patients admitted with high uric acid levels
closely in terms of renal functions would be helpful for early detection of AKI.

Key words: Coronavirus disease 2019, uric acid, acute kidney injury, mortality.
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Mepik Opyy!, Aiice BaTipes?

Aconianis piBHS c€40BOi KMCJIOTH CHPOBATKH KPOBi 3 TSKKICTIO TA KJIiHIYHMMM
pe3yabTaTamMmu COVID-19

'Binmin Hedpodorii YHiBepcuTeTy HayK IIpo 3M0pOB'd, MichKa jtikapHs Kaprana a-pa JIrotdi Kipnapa,
Cram0yn, TypeuunHa
2Kadenpa iHpeKUiTHUX 3aXBOPIOBaHb Ta KJIiHIYHOI MiKp0o0ioJIorii, YHiBepCUTET MEAUKO-CaHITAPHUX HAyK, MiCbKa
nikapHs Kaprana g-pa Jlrordi Kipnapa, Ctamoyi, TypeuunHa

AHOTANIA. YV ybomy 00crioxceHHi Mu Maau Ha Memi OUIHUMU 36 A30K MidC DIGHAMU CEY080i KUCAOMU 8 CUPOBAMIT
Kposi ma demoepagpiyHumu, KAiHiMHUMU [ 1a00PAMOPHUMU 0COOAUBOCMAMU NAUIEHMIB, 20CNIMANI308AHUX 3 KOPOHAGI-
pycHoto xeopoboro 2019 (COVID-19), a makosc docarioumu éniué noKasHUKie ce408oi Kuciomu 6 cupogamuyi nio uac
eocnimanizayii Ha KAIHIYHI pe3ynbmamu AiKY8aHHA.

Memodu. Y uybomy pempocnekmusromy docaioxncenni demoepaiuni, Kainiyni ma rabopamopui dani nayicnmie
i3 niomeepodxcenum COVID-19 6yau 3ibpani 3 enek mpoOHHUX MeOUYHUX Kapm AiKapHi. Bxawouenux y docaioxcenus na-
yicnmie cmpamugikyeaiu 3a Keapmuaamu ce4080i Kuciomu 6 cuposamui kposi; Keapmuaw 1: < 3,5 me/0a, Keapmuao
2: 6i0 3,6 me/0n 0o 6 me/0n 05 HcinokK i 6i0 3,5 me/0n do 7 me/on 0as wonosixie, Keapmunav 3: > 6 me/0n 0as HciHoK
i>7me /0n 0ns wonogikie. Kinyesumu mouxamu 0ocaiodiceHHs 6yauU po36UMOK 20cmpo2o noukooxcenHs Hupox (I'TTH)
ma 20cnimanbHa CMEPMHICMb.

Pesynvmamu. Mo ananizy 6yno eéxnioueno 146 nayienmis. Cepedniii eix nayicumie cmanogue 57 (49-65) pokis;
70,5% nayienmis 0yau yonosikamu. 3aeanvHuil cepeodriil pieeHs ce4080i KUCAOMU 8 CUPOBamMUi Kpo8i Ha MOMEHM Ha0-
X00xceHHs: do cmayionapy cmarnoeus 4,4 (3,5-5,9) me/0n. Ceped nauienmis 3 HallsuwUM Keapmuaem ce4080i KUCI0MU
Kpoei 6yn0 Oinvue diabemukie, 60HU MAAU SUULUI APMEPIANbHULL MUCK, WeUdKicmb Kayboukosoi ginempayii (ILIKD) i
PIBHI MPONOHIHY NOPIBHAHO 3 NAUIEHMAMU 3 HAUHUNICHUM K8apmuiem ce4o8oi kuciomu 6 kpogi. Ilayicnmu 3 HatiHuxcuum
Keapmunem ce40680i Kucaomu 0yau 20cnimanizogani 3 6invli 6axdcKum nepedicom 3ax60pH8AHHS, HIJC nNayieHmu 3 Keap-
muaem 2. ITio uac cnocmepexcenns y 19 (13,1%) yuacnukie pozeunynocs I'llH, a 15 (10,3%) nomepau. Bcmarnosaeno
nosumueHuil Kopeaauitinuii 36 ’a30x misc I'lIH ma eixom, einepmoHiero, cuposamrosum KpeamuHinom, 2inepypukemicto,
C-peaxmusnum 6inkom (CPB) i mpononinom (r=0,263, P=0,001; r=0,192, P=0,02; r=0,182 , P=0,028; r=0,235,
P = 0,004; r=0,219, P=0,008; r=0,236, P=0,004 sionosiono). bynra eidznauena docmosipna HecamuéHa Kopeasuyis
mixe T'ITH ma pIIK® (r=-0,189, P=0,023). 3a danumu 6azamopaxmopHozo A02iCMUYHO20 pe2peciiHo20 aHanizy, po3-
eumok T'lTH 6yeé nezanexcrno acouiitosanuii 3 pienem CPB ma einepypukemiero (OR, 1,009; 95% I, 1,0082-1,016,
P=0,009 ma OR, 4,314; 95% /1, 1,190-15,633). ROC ananiz npodemoncmpysas, wo niowa nio kpugoio (AUC) kon-
uenmpauii cewoeoi kucaomu 6 cuposamui 6yaa 0,693 (95% J1 0,537—0,849, P=0,006), a nopoeose 3HaueHHs CMaH08UAO
5,45 me/0n (uymaugicmo mecmy: 68,4%,; cneyugiunicmo: 75,6%).

Bucnosku. Tinepypukemis ma niosuwenns CPb 6yau nezanexncnumu paxmopamu pusuxy poseumxy I'lIH y xe0-
pux Ha COVID-19. Hezsaxcarouu na maxckuii nepedic COVID-19 y nayienmie 3 HU3bK0H KOHUEHMPAUIEID Ceu080i
Kucaomu kposi, uacmoma 3acmocygarnns IIIBJI ma nokaznuku cmepmnocmi He MAaAu Cymmesux eiominHocmeil ceped
nayienmie i3 COVID- 19, 3epynosanux Ha 0CHOBI NOKA3HUKI6 Ce4080i piOUHU NPU 8CIMYNI.

KmouoBi ciioBa: koponasipycrua xeopoba 2019, cewosa kucaoma, 20cmpe ROUKOONCEHHS HUPOK, CMEePMHICMb.

mental to identifying high-risk patients and allocating
limited resources.

Introduction. Severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) is the novel coronavirus

that causes the pandemic of coronavirus disease 2019
(COVID-19). Clinical presentations of COVID-19 can
range from asymptomatic infection, self-limited influ-
enza-like symptoms, and acute pneumonia to severe
respiratory failure [1]. COVID-19 is also characterized
by extra-pulmonary manifestations involving the gas-
trointestinal tract, the neurological and cardiovascular
systems, and the kidneys [2]. Early detection of patients
who are likely to develop the critical disease is funda-

Meric Oruc
mericozd@yahoo.com

Uric acid is generated as a final product of purine
degradation through the normal physiological process
in hepatocytes and is removed in the kidney and gut
through the action of urate anion exchanger 1 (URATT1)
and glucose transporter 9 (GLUTY9) [3]. Serum uric
acid level is a result of a counterbalance between uric
acid production and excretion. Uric acid accounts for
>50% of total antioxidant activity in the blood, slows
cell aging through its antioxidative effect and has a pro-
tective effect against some diseases [4]. However, para-
doxically, uric acid is involved in pathological inflam-
matory reactions by activating the renin-angiotensin
system, acting as an oxidative stressor, and decreasing
the bioavailability of nitrogen oxide [5]. There is a gen-
eral agreement that hyperuricemia increases the risk of
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stroke and death [6], cardiovascular diseases [7], gout,
insulin resistance, type 2 diabetes [8, 9], and all-cause
mortality [10].

Studies have shown that inflammatory cytokines
are significantly higher in COVID-19 patients than in
controls [11]. Inflammatory cytokines have a direct
catabolic effect on skeletal muscle and cause wasting of
muscles and eventually apoptosis [12]. Tissue hypox-
ia and cell death cause hyperuricemia, which furthers
microvascular disease, inflammation, endothelial dys-
function, and kidney disease [13]. However previous
studies have shown that serum uric acid concentrations
were markedly lower in patients with especially severe
COVID-19 disease [14-17]. Moreover, hypouricemia
was found to be strongly associated with a poor progno-
sis in SARS-CoV-2-affected patients [18].

In this study, we aimed to evaluate the associations
between admission serum uric acid levels and demo-
graphic, clinical and laboratory features of patients hos-
pitalized with COVID-19 and to explore the effect of
admission serum uric acid values on clinical outcomes.

Materials and Methods. Patients hospitalized
in infectious diseases clinics with a diagnosis of CO-
VID-19 between October 2020 and December 2020
were enrolled in this retrospective study. The diagno-
sis of COVID-19 was confirmed with at least one posi-
tive real-time reverse transcriptase-polymerase chain
reaction (RT-PCR) test result in cases admitted with
symptoms, signs and findings (laboratory/radiologi-
cal) suggestive of COVID-19, according to the national
guidelines [19].

The identification and classification of patients
with COVID-19 on admission to emergency depart-
ments have been based on the adaptation of the Novel
Coronavirus Pneumonia Diagnosis and Treatment
Guidance. Patients were divided into mild, moder-
ate, severe, and critically severe groups [20]. Critically
severe patients followed in intensive care units were
excluded from the study. Patients with acute kidney
injury (AKI) and/or estimated glomerular filtration
rate (¢GFR) <60 ml/min/1.73m?, patients on chronic
kidney replacement therapy (hemodialysis, peritoneal
dialysis or kidney transplantation) and who were trans-
ferred from intensive care units were excluded. Patients
with incomplete or missing serum uric acid values with-
in 24 hours after admission were also excluded.

The source of medical records was OCTOMED
(Kartal Dr.Lutfi Kirdar City Hospital Automation Pro-
gram) electronic database system. The National Public
Health Data Management System database was also
used as an external data source, particularly to track
the RT-PCR test results and to obtain data on previous
creatinine values. We collected data for patient demo-
graphics, comorbidities, vital signs and laboratory test
results on admission. Laboratory data consisted of mea-
surements of lymphocyte, serum creatinine (SCr), uric
acid, albumin, aspartate aminotransferase (AST), lac-
tate dehydrogenase (LDH), C-reactive protein (CRP),
ferritin, fibrinogen, D-dimer and troponin T levels. The

first value of laboratory data within 24 hours of hospi-
tal admission was taken. For patients who had multiple
qualifying hospital admissions, we included only the
first hospitalization however outcomes were recorded
according to the last hospitalization.

To examine the associations between serum uric
acid levels and baseline characteristics and outcomes,
the study population was stratified according to the
quartiles of serum uric acid; Quartile 1: < 3.5 mg/dl,
Quartile 2: 3.6 mg/dl to 6 mg/dl for women and 3.5 mg/
dl to 7 mg/dl for men, Quartile 3: > 6 mg/dl for women
and > 7 mg/dl for men. The lowest level of serum uric
acid was also recorded for each patient whom had at
least two serum uric acid values during hospitalization.

Outcomes data were retrieved until January 2020.
By the time of this analysis, all patients had either died
or had been discharged from the hospital. The clinical
outcomes were the development of AKI and in-hospital
mortality.

Definitions. The date of hospital admission was ac-
cepted as the first day. Patients using antihypertensive
drugs were accepted as hypertensive, while those using
antidiabetic drugs were accepted as diabetic.

The eGFR was calculated using the Chronic Kid-
ney Disease Epidemiology Collaboration (CKD-EPI)
formula [21]. AKI during hospital stay was defined
according to Kidney Disease: Improving Global Out-
comes (KDIGO) criteria [22]. The available baseline
value for each patient was taken as the mean outpatient
value 7-365 days prior to admission [23]. If the baseline
value of SCr was not available, the lowest value during
hospitalization was taken [22]. We did not use the urine
output criteria to define AKI as the documentation of
urine output in the electronic health record was un-
available.

Hypouricemia was defined as a serum uric acid
value < 2.5 mg/dl, a cutoff previously used for the study
in SARS-CoV-1 [24]. Hyperuricemia (Quartile 3) was
defined as a serum uric acid value > 6 mg/dl for women
and > 7 mg/dl for men [25].

The follow-up period started from the date of hos-
pitalization and ended the day of discharge or in-hospi-
tal mortality.

Statistical analysis. Baseline characteristics were
reported by serum uric acid quartiles as medians and
interquartile ranges (IQRs) for continuous variables,
and as counts and percentages for categorical vari-
ables. Categorical variables were compared using the
chi-square test or fisher tests. The nonparametric Krus-
kal-Wallis test with Bonferroni correction was used to
compare groups. A Spearman’s correlation analysis
was used to examine associations between AKI and the
study variables. Multivariate logistic regression analysis
was performed to identify risk factors. The dependent
variable was AKI, and the independent variables were
the other study variables. Variables were selected for re-
gression analysis based on Spearman’s correlation anal-
ysis if P<0.05. To determine the discriminative power
of admission uric acid for the development of AKI, the
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area under the receiver operating characteristic (ROC)
curves were calculated. All tests were performed using
SPSS for Windows, version 17.0 software (SPSS Inc.
Chicago, IL, USA). P values of less than 0.05 were con-
sidered statistically significant.

Ethics. The study protocol was approved by the
Clinical Research Ethics Committee of Kartal Dr. Lu-
tfi Kirdar City Hospital (approval date: 29.12.2021,

approval number: 2021/514/216/26) The study was
conducted in accordance with the 1975 Declaration of
Helsinki, as revised in 2013.

Results. A total of 146 patients were included in
the study. Table 1 shows the demographic, clinical
and laboratory characteristics of the study patients on
admission based on serum uric acid levels.

Table 1
The demographic, clinical and laboratory characteristics of the patients
on admission according to serum uric acid levels
All Cases Quartile 1 Quartile 2 Quartile 3 P
(n = 146) (n=34) (n=90) (n=22)

Age (years) 57 (49-65) 57 (47-61.3) 56.5 (48.8-66.3) 58.5 (50.8-67.8) 0.494
Gender (male), n (%) 103 (70.5) 20 (58.8) 69 (76.7) 14 (63.6) 0.112
HT, n (%) 64 (43.8) 10 (29.4) 39 (43.3) 15 (68.2)* 0.017
DM, n (%) 48 (32.9) 8(23.5) 26 (28.9) 14 (63.6)* 0.003
Time diagnosis to

. dmissioi (day) 6(2-8) 6.5 (3.8-10) 4(1-7.5) 45(1-6.3) 0.022
Fever,n (%) 28 (19.2) 8(14.2) 15(16.7) 5(22.7) 0.582
Severe disease, n (%) 99 (67.8) 29 (85.3) 55 (61.1) 15(68.2) 0.037
sBP (mmHg) 120 (110-130) 120 (110-130) 120 (110-130) 120 (110-130) 0.939
dBP (mmHg) 70 (70-80) 70 (70-80) 70 (70-80) 71.5 (70-80) 0.508
Lymphocyte (x103/uL) 1.0 (0.6-1.3) 0.85(0.7-1.4) 1.0 (0.6-1.3) 1.0 (0.6-1.3) 0.946
Creatinine (mg/dL) 0.82 (0.69-0.91) 0.75 (0.62-0.83) 0.83(0.73-0.92) 0.87 (0.73-1.03) 0.002
¢GFR (ml/min/1.73m?) 95.4 (83.7-105.6) 101.1 (94.3-108.5) | 93.9(82.6-105.9) 85.9 (69.8-95.9)* 0.008
Uric acid (mg/dL) 44(3.5-5.9) 3.1(2.7-3.3) 47 (4.2-5.4)% 7.6 (6.9-8.1)*¢ 0.000
AST (U/L) 36 (27-55.5) 33 (26-58.3) 37 (30-57) 28 (21.5-50) 0.071
LDH (U/L) 367.5(284-473.8) | 373.5(304.5-432.8) 366 (263-486) 356 (301.5-439.5) 0.995
CRP (mg/L) 80.7 (45.8-134) 113.5 (56.8-151.5) | 74.9(38.7-131.5) 70.4 (50.8-128.9) 0215
Ferritin (ng/mL) 509.4 (277.1-806.6) | 577.9 (344.5-818.6) | 504.3(261.8-795.1) | 402.7 (241.2-758.2) | 0.480
Fibrinogen (mg/dL) 600 (493.5-683.5) 659.5 (507-741.5) 600 (480-661) 591.5 (446.3-667.8) | 0.190
D-Dimer (pg/L) 810 (540-1330) 980 (540-1365) 835 (827.5-1365) 785 (595-922.5) 0.784
Troponin T (pg/L) 0.01 (0.007-0.013) | 0.009 (0.006-0.011) | 0.009 (0.007-0.013) | 0.011 (0.009-0.017)* | 0.023

Quartile 1: < 3.5 mg/dl, Quartile 2: 3.6 mg/dl to 6 mg/dl for women and 3.5 mg/dl to 7 mg/dl for men, Quartile 3:
> 6 mg/dl for women and > 7 mg/dl for men. Values are presented as median (interquartile range) or number (percent).
Kruskal-Wallis analysis with Bonferroni adjustment was used to compare groups. Compared with Quartile 1: significant
P value labeled as*, Compared with Quartile 2: significant P value labeled as *.

AST: aspartate aminotransferase; CRP: C-reactive protein; dBP: diastolic blood pressure; DM: diabetes mellitus;
eGFR: estimated glomerular filtration rate; HT: hypertension; LDH: lactate dehydrogenase; sBP: systolic blood pressure.

The median age of the patients was 57 (IQR, 49-65)
years and 70.5% of them were male. Sixty-four (43.8%)
patients had a history of hypertension and 48 (32.9%)
had diabetes mellitus. 47 (32.2%) patients had a mild
to moderate, and 99 (67.8%) had a disease classified as
severe. The overall median serum uric acid level on ad-
mission was 4.4 (IQR, 3.5-5.9) mg/dl. Participants in
the highest serum uric acid quartile were significantly
more hypertensive, and diabetics and showed signifi-
cantly lower eGFR and higher troponin T levels com-
pared to patients in the lowest serum uric acid quartile.
On the other hand; patients in the lowest serum uric

acid quartile were admitted with more severe disease
than patients in Quartile 2.

Overall, patients were followed for a median of
7 days (IQR, 5—12). During hospitalization, the low-
est serum uric acid values were recorded for 93 patients.
The lowest serum uric acid value was 3.7 (IQR, 3.2-4.5)
mg/dl, and the time from admission to the lowest level
of serum uric acid was 4 (IQR, 1-6) days. At the time of
the lowest level of uric acid recorded during hospital-
ization, 74 (78.7%) of patients were classified as severe.

During follow-up, 19 (13.1%) participants expe-
rienced AKI and 15 (10.3%) died. Individuals in the
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highest quartile of serum uric acid had the highest pro-
portion of patients developing AKI. There were no sig-

nificant differences in mechanical ventilation and in-
hospital mortality rates among the groups (Table 2).

Table 2
Association between disease outcomes and serum uric acid by categories at admission
All Cases Quartile 1 Quartile 2 Quartile 3 P
(n = 146) (n=34) (n=90) (n=22)
Acute kidney injury, n (%) 19 (13.1) 4(11.8) 8(8.9) 7 (31.8)** 0.023
Mechanical ventilation, n (%) 16 (10.9) 3(8.9) 9 (10) 4 (18.2) 0.441
In-hospital mortality, n (%) 15 (10.3) 3(8.9) 8(8.9) 4(18.2) 0.449

Quartile 1: < 3.5 mg/dl, Quartile 2: 3.6 mg/dl to 6 mg/dl for women and 3.5 mg/dl to 7 mg/dl for men,
Quartile 3: > 6 mg/dl for women and > 7 mg/dl for men. Values are presented as median (interquartile range) or
number (percent). Kruskal-Wallis analysis with Bonferroni adjustment was used to compare groups.

Compared with Quartile 1: significant P value as*, Compared with Quartile 2: significant P value labeled as®.

There were significantly positive correlations be-
tween AKI and age, hypertension, SCr, hyperuricemia,
CRP and Troponin T (r=0.263, P=0.001; r=0.192,
P=0.02; r=0.182, P=0.028; r=0.235, P = 0.004;
r=0.219, P=0.008; r=0.236, P=0.004, respectively).

A significantly negative correlation was noted between
AKI and eGFR (r=-0.189, P=0.023). Multivariate lo-
gistic regression analysis of risk factors on admission as-
sociated with the development of AKI in patients hospi-
talized with COVID-19 is shown in Table 3.

Table 3

Multivariate logistic regression analysis of risk factors associated with the development of AKI
in patients with COVID-19 on admission

Variables Multivariate
OR 95% CI P
Age, years 1.061 0.998-1.129 0.057
Hypertension 1.742 0.534-5.687 0.358
eGFR (ml/min/1.73m?) 1.008 0.965-1.054 0.707
Hyperuricemia 4.314 1.190-15.633 0.026
CRP (mg/dL) 1.009 1.002-1.016 0.009
Troponin T(ug/L) 0.014 0.000-1.693 0.781

CRP: C-reactive protein; eGFR: estimated glomerular filtration rate.

AKI development was inde-
pendently associated with CRP
and hyperuricemia (OR, 1.009;
95% CI, 1.002-1.016, P=0.009
and OR, 4.314; 95% ClI, 1.190-
15.633, P=0.026).

ROC curve analyses were
used to compare the predictive
value of admission serum uric
acid value for development of
AKI. The ROC curve showed
that area under the curve (AUC)
of the concentration of serum ad-
mission uric acid was 0.693 (95%
CI 0.537—0.849, P=0.006) and
the cutoff value was 5.45 mg/dl
(sensitivity: 68.4%; specifcity:
75.6%) (Figure 1).

Sensitivity

1,0
0,8
0,6
0,4
0,2
adUA AUC 0.693 (0.537-0.849), P=0.006
0,0 T T T
0,0 0,2 0,4 0,6 0,8
1 - Specificity

Fig. 1. ROC curve showed the prognostic value of admission uric acid (UA)

in predicting AKI.
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Discussion. Our study showed that patients in the
lowest serum uric acid quartile had a higher risk of de-
veloping severe symptoms than patients in Quartile 2
(3.5 mg/dl to 6 mg/dl for women and 3.5 mg/dl to 7 mg/
dl for men). The percentage of severe disease increased
during hospitalization at the time of the lowest value of
serum uric acid recorded. Patients with hyperuricemia
were more diabetic and hypertensive and we found that
higher admission serum uric acid levels were associated
with higher troponin levels and increased risk of AKI.
Hyperuricemia and increased CRP were independent
risk factors for the development of AKI. Although pa-
tients with lower uric acid values developed more severe
symptoms on admission, mechanical ventilation, and
mortality rates were not found to be significantly differ-
ent among patients with COVID-19 grouped based on
admission serum uric values.

Uric acid is generated in the liver from the catabo-
lism of exogenous and endogenous purine mononucle-
otides into hypoxanthine and guanine [26]. Hypoxan-
thine is further oxidized by xanthine dehydrogenase/
oxidase to form xanthine, which is further oxidized by
the same enzyme to form uric acid. This constitutes the
end product of purine nucleotide metabolism in higher
primates [27]. In other mammals, uric acid is further
degraded by uricase, an enzyme that primates lack, to
become allantoin, which is more water-soluble than
uric acid and can be efficiently excreted in urine [28].
In humans, approximately two-thirds of all uric acid is
excreted in the urine, and one-third is excreted in the
gastrointestinal tract [29]. Uric acid is filtered by the
glomeruli and reabsorbed by the proximal tubule with a
normal fractional excretion of 10% [26]. URATI reab-
sorbs glomerular-filtrated uric acid and is localized on
the luminal side of proximal tubule cells, while GLUT9
allows intracellular uric acid to exit through the basolat-
eral side of the cells [30]. At high concentrations, uric
acid is thought to induce cytokine and chemokine pro-
duction (ie, Tumour necrosis factor-alpha, monocyte
chemoattractant protein-1), leading to the activation of
the inflammatory process in several tissues and causing
endothelial dysfunction and fibrosis. Nonetheless, un-
der physiologic concentrations, urate acts as a potent
antioxidant being able to sequester superoxide anion
and hydroxyl radicals [13, 31].

SARS-CoV-2 infection is likely to cause uric acid
dysregulation, resulting in abnormal serum uric acid
concentrations. In our clinical observation, patients
with COVID-19 infection had lower serum uric acid
levels than the normal range. It is consistent with pre-
vious research findings [14-17, 32]. The prevalence of
hypouricemia is approximately 0.3% in the general am-
bulatory population and ranges between 1.2% and 2.5%
among hospitalized patients [33, 34]. In our study,
9.7% of the patients developed hypouricemia during
hospitalization. In a previous study, the prevalence of
low serum uric acid levels increased from 6.6 % upon
admission to 19.7 % during hospitalization among pa-
tients with COVID-19 [35].

Low serum uric acid might be the cause or result
of the illness. As a primary antioxidant, serum uric acid
could be consumed by oxidizing agents to prevent an
inflammatory response therefore, the cytokine storm
syndrome initiated by SARS-CoV-2 infection was like-
ly to cause an obvious consumption of uric acid and a
significant decrease in its serum levels. Although little is
known about the effects of cytokines on uric acid trans-
porting, it is speculated that some cytokines modulate
activities of specific channels or transporters by various
mechanisms [36-38], and thus may affect functions of
urate transporters including URAT1 and GLUTY [39-
40]. In a previous study, it was shown that SARS-CoV-2
infection caused an early and specific dysfunction of the
kidney proximal tubule characterized by low molecular
weight proteinuria, defective tubular handling of uric
acid and phosphate, and neutral aminoaciduria. In-
appropriate uricosuria was found to be associated with
disease severity and the need for mechanical ventilation
in this study [16].

Low serum levels of uric acid were found to be
strongly associated with disease severity and with pro-
gression to death and respiratory failure requiring me-
chanical ventilation [35]. Hu et al showed that serum
uric acid levels at admission were lower in patients
with COVID-19 than in controls and also the serum
uric acid level was lower in severe patients than those
in moderate patients, particularly in males [32]. Chen
et al reported a U-shaped association between higher
and lower baseline serum uric acid levels and increased
risk of composite outcomes including intensive care
unit admission, mechanical ventilation and death [41].
Liu et al. found that low levels of uric acid on admis-
sion were associated with 28-day all-cause mortality in
12,413 patients with COVID-19 [18].

Nevertheless, high uric acid concentrations can
have direct pathophysiological effects, including in-
creased oxidative stress, inflammation, endothelial
dysfunction, activation of the renin-angiotensin-al-
dosterone system, and insulin resistance [42]. Hyper-
uricemia has been found to be associated with various
diseases, including coronary heart disease [43], hyper-
tension [44], kidney failure [45], and chronic obstruc-
tive pulmonary disease exacerbations [46]. While serum
uric acid is likely a biomarker of a catabolic state, it may
also have a contributory role in the AKI. A marked rise
in serum uric acid can result in high urinary uric acid
concentrations that can form crystals and cause tubular
injury and inflammation and oliguric or non-oliguric
AKI. There is also increasing evidence that uric acid
may also contribute to AKI in the absence of crystal de-
position, possibly by causing low-grade tubular injury
and activation of inflammasomes leading to intrarenal
inflammation [47]. In non-COVID-19, hyperuricemia
has shown to be associated with a higher risk of AKI,
progression of chronic kidney disease (CKD), and mor-
tality [48]. A study conducted in Wuhan hospital with
174 COVID-19 patients showed that serum uric acid
was an independent predictor of AKI, with moderate
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accuracy (AUC 0.71) to predict AKI [49]. Chauhan K
et al also showed that hyperuricemia was independently
associated with AKI and in-hospital mortality as well
as associated with higher procalcitonin and troponin I
levels in hospitalized COVID-19 patients [50].

This study has several limitations. First, the num-
ber of patients included in this study is limited and also
the observation design did not permit us to establish
causality between serum uric acid concentrations and
outcomes. Second, we could not include patients with
critically severe diseases because of the study design.
Third, an accurate baseline serum creatinine and urine
output was not available, which may have led to an un-
der or overestimation of AKI or erroneous associations.
In addition, because of the retrospective nature of the
study, information about the use of the following drugs,
known to interfere with uric acid metabolism such as
(allopurinol, febuxostat, fenofibrate, angiotensin re-
ceptor blockers and trimethoprim-sulfamethoxazole)
could not be recorded.

The present study demonstrated that the severe
disease rate on admission was found to be higher in pa-
tients with the lowest serum uric acid values compared
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Abstract. There is a general lack of research on the long-term effects of acute kidney injury (AKI) on
oxalate-degrading bacteria (ODB) and their total oxalate-degrading activity (ODA) in fecal microbiota.
In the present pilot study, we separately evaluated the changes in the ODB number and their total ODA
in fecal microbiota at 3-time points after glycerol-induced AKI. In addition, we assessed the interactions
between AKI-induced renal histopathological changes and ODB, fotal fecal ODA, and plasma and urine
oxalate concentrations in rats.

Methods. The male Wistar rats (200-300 g, n = 20) on oxalate-fiee diet were randomly divided into
2 groups. After 24-h of water deprivation, experimental group 1 (n = 10) received an intramuscular
injection of 50% glycerol (10 mi/kg of body weight), and group 2 (n = 10) served as a control. The
numbers of ODB (incubated in a highly selective Oxalate Medium and determined using the culture
method), total fecal ODA and urinary oxalate (UOx) excretion were measured after injection on days 8,
22 and 70. The method of redoximetric titration with a KMnO4 solution was adopted to evaluate total
ODA in fecal microbiota. Renal injury was assessed by histopathology examination, serum creatinine
plasma oxalic acid (POx) concentration and daily proteinuria levels after removing the animals from
the experiment on day 70.

Results. After glycerol injection on days 8 and 22, no differences were found in the numbers of ODB,
their total fecal ODA, and UOx excretion level between the experimental and control groups. However,
after AKI initiation on day 70, the numbers of ODB, total fecal ODA, and daily UOx excretion were
significantly lower in the experimental group as compared with the control group. In addition, in 10
weeks following AKI, the number of ODB had a direct correlation with UOx excretion and an inverse
correlation with POx and serum creatinine concentrations and daily proteinuria. Total ODA in fecal
microbiota was directly associated with the percentage of renal interstitial fibrosis and the average
glomerular volumes in the experimental rats.

Conclusions: AKI had long-term negative effects on the quantitative and qualitative characteristics of
ODB in fecal microbiota in rats. Moreover, the results of our study confirmed an increasing trend in
total fecal ODA according fo the aggravation of renal interstitial fibrosis and glomerular volume in rats’
kidneys. Further studies are warranted to gain more insight into the mechanism of oxalate homeostasis
impairment in AKI.

Key words: acute kidney injury, oxalate, gut microbiota, rats.
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B. Henomusmwmii!, C. CaBuenko!, O. Komaoc?, M. Kojgechuk!

I1inoTHe DOCiIKEHHS JOBrOCTPOKOBOI0O BILIMBY IIill€PUH-IHIYKOBAHOIO
rOCTPOro NOMKO/PKEHHS] HUPOK HA rOMe0CTAa3 OKCAJIATIB y ILypiB

Y «Iacturyr Hedposorii HAMH Ykpainn», m. Kuis, Ykpaina
2’KuiBchKuii HaLioHaIbHMI YHiBepcuTeT imeHi Tapaca IlleBuenka, Ykpaina

Pestome. Y yvomy ninomuomy 0ocrioncenti mu oyiHuAu OUHAMIKY KilbKocmi oxcaramoezpadyedibHux baKkmepiil
(OIb) ma ix 3aeanvroi okcaramodeepadysanvroi axmuenocmi (OHA) y gpexanvhiii mikpobiomi wiypie na 8, 22 ma 70 oni
nicas eniyepun-indyKoeanoeo eocmpoeo noutkooxcerus Hupox (I'lIH). Kpim moeo, mu npoananizyeanu 63a€mo3eé 130k
Midxe eicmonamonoeiunumu 3minamu Hupok, OB, 3aeanrvhoro exanvroro OLA, KoHuenmpayiamu okcaramis y naa3mi
ma ceui wypie.

Memoou. Camui wiypie ainii Bicmap (200-300 ¢, n = 20) eunadxosum uurom 6yau po3nodineri Ha 2 epynu. Ilicas
24-200unHoi 600HOI denpusauii, excnepumenmanvuii epyni ugypie (n = 10) enympiuinsom 13060 esedero 50 % eniyepun
(10 ma/ke macu mina), 2 epyna meapun (n = 10) 6yna 36epexncena y skocmi konmpoanio. Kinvkicme OUbB (inkybosanux
Y BUCOKOCeNeKMUBHOMY OKCANAMHOMY cepedosULji ma UHAYEHUX KYAbMYpPaibHUM Memodom), 3azarviy OJA ma exc-
Kpeuiro okcasamy 3 ceuero docaioncysaru na 8, 22 ma 70 0ui nicas in ‘exuii eniyepury. Memoo pedokcumempuunoeo mu-
mpyeannsa 3 KMnO4 6ynr0 adanmoesano 0as oyinku 3aeanrvhoi QA 6 mikpobiomi gexaniii. Ypaxcenus nupok oyiniosa-
AU 3a 0NOMO20H0 2iCIONAMOA02IYH020 Q0CAIONCeHHS; KOHUEHMPAUii CUPOBAMK08020 KPeamuHity, 0KCano8oi Kuciomu
naazmu ma 006080i npomeinypii docaidxicysanru nicas usyuenHs meaput 3 ekcnepumenmy Ha 70-ii OeHb.

Pezyavmamu. Ilicas in’exuyii eniuepuny na 8 i 22 0ui, Hamu He eusnauero giominHocmeil y Kinokocmi OB, ix 3a-
eanvroi O/IA y gpexanvhiii mikpobiomi ma exckpeuii okcaramy midxc 00caiOHo0 ma KoHmpoabHoo epynamu. OOHak uepes
10 muxcnie nicas iniyiauii I'lTH, kiarvkicme OB, ix 3aearvna OI[A ma dobosa exckpeuyis okcaramis 6yaa 3HA4HO HUIC-
Y010 8 eKCNepUMeHmMAanbHiil 2pyni nopieHsaHo 3 konmpoaem. Kpim moeo, uepes 10 muicnie nicas iniyiayii I'ITH kirvkicmo
Ol mana npamuil KopeasyiiHull 36 130K 3 OKCAAYPIEI ma 360POMHILl 36 130K 3 KOHUEHMPAUiamMu 0KCai080i Kuciomu
ma KpeamuHiny Kpoei, 00606010 npomeinypieio. 3aearvrna OIA 6 mikpobiomi gpexaniit Oysa npsamo acoyiilosana 3 8idco-
MKOM HUPK08020 IHMepCmuyianbHo2o (ibpo3y ma cepeorim enoMepyAapHUM 00 EMOM eKCHepUMeHmMAlbHUX ULypie.

Bucnosxu. I'llH mano dosecompueanuii HeeamusHuil 6naue Ha Kinvkichi ma saxichi xapaxmepucmuku OB y ge-
KanvHill mikpobiomi wiypis. Binvue moeo, pe3yasbmamu Haui02o 00CAIONCeHHS NPOOEMOHCMPYBANU 3DOCMAHHS 3A2ANbHOT
dexanvnoi QA 8i0nogiono 0o 30inbuieHHA iHmepcmuYiarbHo2o Piopo3y ma cepedHbo20 eAOMePYAIPHO20 00 EMY Y HUP-
Kax wypie. /s Kkpauwjoeo po3ymMinHig MeXaHizmy nopyuieHHs eomeocmasy oxcaramy 3a I'ITH neobxioni nodanvuti dochi-
diceHHs.

KnrouoBi ciioBa: cocmpe ypascenns Hupok, okcaram, MiKkpobioma KUWevHUKa, uypu.

Introduction. Cross-talk between gut microbiota
and oxalate homeostasis is currently being actively dis-
cussed in scientific literature and has become the basis
of global efforts to reduce the formation and progression
of oxalate kidney stones [1-4]. Emerging evidence sug-
gests that many gut bacteria (Oxalobacter formigenes,
Enterococcus spp., Lactobacillus spp., Bifidobacterium
spp., Bacillus spp) have the oxalate-degrading ability
and points to their crucial role in oxalate homeostasis
[1, 5-7]. It has been demonstrated that intestinal oxa-
late-degrading bacteria (ODB) could provide a comple-
mentary route of oxalate excretion that becomes more
evident when kidney function declines [3-5, 8-10]. In

Natalia Stepanova
nmstep@ukr.net

chronic kidney disease (CKD) patients, dietary restric-
tion, uremia, and metabolic acidosis are the main fac-
tors affecting quantitative and qualitative characteris-
tics of gut microbiota composition that contribute to
impaired oxalate homeostasis and, as a consequence,
hyperoxaluria and hyperoxalemia conditions [2, 5, 11-
14]. However, although CKD-associated gut microbi-
ota alterations are highlighted in multiple recent publi-
cations [15-17], there is little evidence of the impact of
CKD on the number and functional capacity of ODB.
In our previous reports, we have demonstrated that oxa-
late homeostasis in CKD patients was influenced not so
much by the quantity of ODB in the intestinal micro-
biota but by the total ability of different strains of ODB
to metabolize oxalate [7, 18-20].

Furthermore, in a rat model of antibiotic-induced
gut dysbiosis, we have observed a significant growth in
the ODB number on the 1-st day following the treat-
ment withdrawal, and despite the increase in the ODB
quantity, a substantial reduction in total fecal oxalate-
degrading activity (ODA) compared to control groups
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was noted [20]. Bacterial ODA in fecal microbiota
rather than their quantity was associated with urinary
oxalate (UOx) excretion and plasma oxalate (POx) con-
centration. These data provided preliminary evidence
on the crucial role of ODA rather than ODB number in
oxalate homeostasis in both CKD-related and antibiot-
ic-induced dysbiotic conditions. However, to the best
of our knowledge, there is a general lack of studies on
the impact of acute kidney injury (AKI) on the ODB
number and the total ODA in fecal microbiota.

Oxalate nephropathy due to increased dietary oxa-
late intake or enteric hyperoxaluria is a well-known
cause of AKI [21-23]. Oxalate crystal deposition in
kidney tubules and/or the interstitium leads to acute tu-
bular injury and interstitial infiltration resulting in AKI
and interstitial fibrosis [21-23]. However, whether AKI
per se can trigger intestinal oxalate handling and disrupt
oxalate homeostasis remains unknown.

Therefore, in the present pilot study, we separately
evaluated the changes in the ODB number and their
total ODA in fecal microbiota at 3-time points after
glycerol-induced AKI. In addition, we assessed the in-
teractions between AKI-induced renal histopathologi-
cal changes and ODB, total fecal ODA, and plasma and
urine oxalate concentrations in rats.

Materials and Methods. Animal Care and Use.
The male Wistar rats (200-300 g, n = 20) were bred
and housed in the conventional animal facility of the
ESC “Institute of Biology and Medicine” of Taras
Shevchenko National University of Kyiv (Kyiv,
Ukraine) under standard environmental conditions. All
the rats were kept in a standard cage and had free access
to a standard stock diet and tap water provided ad libi-
tum. To ensure standardized gut microbiota, rats from
all groups were kept in the same room and maintained
by the same person. The “Guide for the Care and Use
of Laboratory Animals” (National Research Council
2011) was followed. The procedures used and the care
of animals were approved by the animal committee of
the ESC “Institute of Biology and Medicine” of Taras
Shevchenko National University of Kyiv (Protocol #
18/01/2020).

Experiment design and outline. Animals were
numbered and randomly divided into 2 groups. After
24-h of water deprivation, the rats of Group 1 (n = 10)
received an intramuscular injection of 50% glycerol
(10 ml/kg of body weight), and Group 2 (n = 10) served
as a control group.

On day 8 (in a week) after glycerol injection, the
amount of ODB and their total ODA in fecal microbio-
ta, as well as daily urinary oxalate (UOx) excretion and
proteinuria levels were measured in each group of rats.
Then we repeated the same tests on day 22 (in 3 weeks)
after AKI initiation. On day 70 (in 10 weeks) of the ex-
perimental period, all rats were anesthetized with ure-
thane (1.1 g/kg, i.p. Sigma-Aldrich, Germany). Blood
samples were collected by cardiac puncture immedi-
ately after death, and in addition to the aforementioned
markers in the rats’ feces and urine, plasma oxalic acid

(POx) and serum creatinine were determined. Finally,
after removing the animals from the experiment on day
70, both kidneys were fixed in 10% neutral buffered for-
malin (Thermo Fisher Scientific, USA) for histological
studies.

ODB and total ODA analysis in the rats’ fecal
samples. Rats’ fecal samples (1g) were collected and
immediately dispersed in 9 ml highly selective media
Oxalate Medium as described previously [7, 20]. In
brief, for the determination of ODB number, serial
dilutions (10-3, 10-5, 10-7) of each dispersed sample
were prepared. One aliquot of 0.1 ml of each dilution
was seeded by a pure plate technique and cultured an-
aerobically (BD BBL™ CO2 gas generators, BioMer-
ieux, France) at 37°C for 5 days on a solid sterile Oxa-
late Medium. Finally, we determined the quantitative
composition of microorganisms, which grew as single
colonies. The number of fecal ODB was calculated as
lg of colony-forming unit per 1 g of feces (Ig CFU/g).

For the determination of the ODA in feces, we
transferred 5 ml of dispersed feces samples to 45 ml Ox-
alate Medium and kept it under anaerobic conditions
for 48 hours at 37°C in tightly closed 50 ml bickers (test
solution). The method of redoximetric titration with a
KMnO#4 solution was adopted to evaluate total ODA in
fecal microbiota [7, 20]. The results were expressed in
% degradation of sodium oxalate per 0.01 g of feces for
rat fecal specimens.

Blood and urine measurements. After sample col-
lection, the blood tubes were delivered to the Labora-
tory and centrifugated at 2000 X g for 15 minutes at
room temperature. After centrifugation, the plasma was
separated into 1.5 ml Eppendorf tubes labeled with the
animals’ numbers and analyzed immediately. POx con-
centration was measured spectrophotometrically using
a commercially available kit (MAK315, Sigma, Barce-
lona, Spain) according to the manufacturer’s protocols.
Rats’ 24-h urine samples were collected in individual
metabolic cages and delivered to the Laboratory imme-
diately. Daily UOx excretion was determined using an
oxalate oxidase/peroxidase reagent (BioSystems, Bar-
celona, Spain). Serum creatinine and urinary protein
levels were additionally measured using Flexor Junior
Analyzer.

Histological examination. The kidneys were fixed
in 10% buffered formalin solution, dehydrated, cleared
and embedded in paraffin (Histowax, Leica, Germa-
ny). Blocks were cut into 4-pum-thick paraffin sections
stained with hematoxylin and eosin (Biognost, Croa-
tia), periodic acid—Schiff (PAS, Richard-Allan Scien-
tific, USA), and picro sirius red (Sigma-Aldrich, USA).
The obtained histological sections were examined and
photomicrographed using an image analysis system
based on the Olympus BX51 microscope with Olympus
DP-Soft 3.2 software (Japan). Measurements were per-
formed on digital micrographs obtained at a magnifica-
tion of x200.

The histological examination included the kid-
neys of rats of both the experimental and control
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groups obtained at the Ist (designated as experimental
model control) and the 10th week after AKI. Signs of
acute and chronic damage to the glomerular, tubular,
interstitial, and vascular compartments of the kidney
were evaluated. Glomerular volume was determined
using the stereometric method [24]. Cortical inter-
stitial fibrosis was measured by computerized im-
age analysis on sections stained with picrosirius red
[25, 26].

Statistical analysis. Data analysis and all graphs
were performed using the MedCalc Statistica Software
version 20.011 (Ostend, Belgium). The average means
(M) and the standard deviations (SD) or the median
(Me) and the interquartile ranges (Q25-Q75) were
calculated according to a distribution. For the statisti-
cal analysis, we used the Student’s t-test and the non-

[ Experimental group
[ Control group

[ Experimental group
[ Control group

®

ODB (CFU/g)
N w £ o
T T T T

N
T

parametric (U-test) Mann-Whitney or Kruskal-Wallis
tests with the Conover test for post-hoc comparisons,
respectively. The Spearman’s test was used for the cor-
relation analysis. Two-factor analysis with repeated
measures ANOVA was performed followed by Turkey
post-hoc test for multiple comparisons.

Results. Long-term effects of glycerol-induced
AKI on intestinal ODB and oxalate homeostasis in rats.
After glycerol injection on days 8 and 22, no differences
were found in the numbers of ODB, their total fecal
ODA, and UOx excretion level between the experimen-
tal and control groups. However, after AKI initiation
on day 70, the numbers of ODB, total fecal ODA, and
daily UOx excretion were significantly lower in the ex-
perimental group as compared with the control group

(Fig. 1).
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Fig. 1. Glycerol-induced AKI triggered changes in the ODB number and their ODA in rats’ feces and UOx excretion.
The data are presented as Me (Q25-Q75) and compared using the two-factor repeated ANOVA analysis.

(A): Changes in ODB number in the rats’ fecal microbiota during the experimental period; (*): P < 0.001.
(B): Changes in total fecal ODA in rats during the experimental period.
(C): Changes in UOx excretion during the experimental period; (*): P < 0.001.
Abbreviations: ODA, oxalate-degrading activity, ODB, oxalate-degrading bacteria; UOx, urinary oxalate.

Interestingly, we observed a gradually decreasing
trend in the ODB number and UOx excretion level
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in the rats of the experimental group according to the
weeks of the study period (Fig. 2).
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Fig. 2. A decreasing trend in the ODB number (A) and UOx excretion level (B) in the rats of the
experimental group according to the weeks of the study period.
The data are presented as Me (Q25-Q75) and compared using the two-factor repeated ANOVA analysis.
Abbreviations: ODA, oxalate-degrading activity, ODB, oxalate-degrading bacteria; UOx, urinary oxalate.
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Conversely, both serum creatinine and POx con-
centrations measured on day 70 were significantly high-
er in the rats of the experimental group compared to the

0.0007).

Il Control group
[ Experimental group
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20

[—
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p = 0.001

p=0.01

Serum creatinine

1
'I
POx

control group (Fig. 3). The higher serum creatinine was
the higher POx concentration occurred (r = 0.72, p =

Fig. 3. Serum creatinine and POx concentrations on day 70 in the experimental rats compared to the control group. The data are
presented as Me (Q25-Q75) and compared using the Kruskal-Wallis test. Abbreviation: POx, plasma oxalate.

We did not find any association between the num-
ber of ODB and their ODA at any examined time-
points. Moreover, ODA in the rats’ fecal microbiota
was not associated either with plasma and urine oxalate

(Fig. 4).
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Fig. 4. The association between the number of ODB in the rats’ fecal microbiota and UOx excretion (A),
POx concentration (B), serum creatinine (C), and proteinuria (D) level. Abbreviation: ODA, oxalate-degrading activity,
ODB, oxalate-degrading bacteria; POx, plasma oxalate; UOx, urinary oxalate.

number of ODB on day 70 had a direct correlation with
UOx excretion and an inverse correlation with POx and
serum creatinine concentrations, and daily proteinuria
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Association between kidney histopathological
changes and oxalate homeostasis in rats with glyc-
erol-induced AKI. On day 8 after glycerol injection,
histopathological changes in the rats’ kidneys were
characterized by acute tubular necrosis with moder-
ate inflammatory response, the presence of pigment

— e
{10010m

casts, and early ischemic changes (Fig. 5A). The his-
topathological changes on day 70, were characterized
by a small increase in glomerular size, slight chronic
tubulointerstitial changes, and predominant recovery
of renal cytoarchitectonics after acute tubular injury
(Fig. 5B, C).

Fig. 5. Histopathological changes in the rats’ kidneys on days 8 (A) and 70 (B, C after glycerol-induced AKI), and control (D).

(A) Cortical labyrinth of a rat’s kidney on day 8. Tubular luminal dilatation and simplification of the lining epithelium and
loss of the brush border in the proximal convoluted tubules and amorphous luminal debris in the distal tubules, and severe

peritubular capillaritis.

(B) Cortical labyrinth of a rat’s kidney day 70. Single glomeruli with a thickening of the Bowman capsule. Among the cellular
infiltrate there are groups of cells that contain brown pigment. Foci of tubular atrophy associated with mononuclear

infiltration. PAS.

(C) Cortical labyrinth of a rat’s kidney day 70 and (D) control. Single glomeruli with markedly enlarged. Small subcapsular and

radial scars with atrophy of some tubules. Picro Sirius red.

All digital images x 200

Average glomerular volume on day 8 after glyc-
erol-induced AKI in the experimental group was 34%
lower than in the control rats (3.84 = 0.42 x10° um?
vs 5.83 £ 0.34 x10° pm?, respectively, p = 0.036).
In contrast, the average glomerular volume in the ex-
perimental group on day 70 showed a 15% increase
compared to the control group (6.71 £ 0.95 x 10° um?,

p = 0.043) (Fig. 6A). The fraction of cortical Sirius-
positive staining in the experimental group on day 8
after glycerol-induced AKI did not differ from the
control (12.8 £ 0.8% vs 12.6 £ 0.6%, respectively, p =
0.76). However, on day 70, a 24% increase in intersti-
tial fibrosis (15.6 £ 0.6%) was observed compared to
the control rats (Fig. 6B).
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Fig. 6. The average glomerular volume (A) and interstitial fibrosis level (B) in the experimental group compared
to the control group on day 70. The data are presented as M = SD and compared using the Student’s t-test.

Correlation analysis demonstrated a direct associa-
tion of total fecal ODA with the percentage of renal in-
terstitial fibrosis and the average glomerular volumes in
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a rat of the experimental group on day 70 (Fig. 7). The
higher the average glomerular volume was, the higher the
POx concentration was observed (r = 0.63, p = 0.04).
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Fig. 7. Association of total fecal ODA with the percentage of renal interstitial fibrosis (A) and the average
glomerular volumes (B) in the rats with glycerol-induced AKI.

Discussion. Since similar microbiota patterns
contribute to oxalate degradation and AKI severity [3,
27-30], we speculate that AKI could violate oxalate ho-
meostasis by decreasing ODB number and their ODA in
intestinal microbiota. Therefore, in the present study,
we tested the hypothesis that similar to the CKD-re-
lated pathway, glycerol-induced AKI provokes oxalate
homeostasis impairment and might be influenced not
so much by the quantity of ODB in the intestine micro-
biota as by the total ability of ODB to degrade oxalate.
To this end, we separately evaluated the changes in the
ODB number and their total ODA in fecal microbiota
at 3-time points after glycerol injection. In addition, we
assessed the interaction between kidney histopathologi-
cal changes, ODB, total fecal ODA, and plasma and
urine oxalate concentrations in rats.

There are some new findings in the present study.
First, glycerol-induced AKI resulted in a significant de-
crease in UOx excretion, ODB number and total ODA
in the rats’ fecal microbiota after 10 weeks. Notably, the
ODB number and UOx excretion level had a gradually
decreasing tendency according to the weeks of the study
period. Second, in 10 weeks following AKI, the number
of ODB had a direct correlation with UOx excretion
and an inverse correlation with POx and serum creati-
nine concentrations and daily proteinuria. Third, total
ODA in fecal microbiota was directly associated with
the percentage of renal interstitial fibrosis and the aver-
age glomerular volumes in the experimental rats.

Current studies highlight the gut-kidney cross-
talk in AKI and indicate a bidirectional interaction
between gut microbiota and acute kidney function de-
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cline [27-29]. A great example of this interaction has
been recently shown in a mouse model of kidney isch-
emia/reperfusion injury (IRI) by Yang et al [29]. The
authors have identified a relative increase of Esch-
erichia, Enterobacter, and a decrease of Lactobacil-
lus, Ruminococcaceae, Faecalibacterium, and Lach-
nospiraceae within the first 24 hours and only partial
restoration of the species richness in 7 days following
kidney injury [29]. These changes in the microbial
community were associated with decreased levels of
short-chain fatty acids, intestinal inflammation and
leaky gut resulting in enhanced kidney dysfunction.
Moreover, the authors have demonstrated that dys-
biotic microbiota transferred to germ-free mice ag-
gravated kidney injury while the antibiotic-induced
depletion of gut microbiota before kidney injury had a
significant renoprotective effect against IRI [29]. In a
more recent study, Yang et al. have revealed that pre-
treatment with Bifidobacterium bifidum BGN4 for 2
weeks before IRI significantly decreased AKI-induced
dysbiosis and the severity of kidney damage through
immunomodulation effects of the probiotic [31]. It
should be emphasized that all aforementioned stud-
ies were limited to a short-term period of observation
and there is a general lack of research on the long-term
effects of AKI on intestinal microbiota composition.
Unfortunately, the design of the present study did not
include the determination of ODB and their ODA on
the first day after AKI initiation. However, in agree-
ment with the above studies, we found no difference
in the number of ODB following a week and 3 weeks
of the experimental period which can be explained by
partial restoration of the bacteria richness in 7 days
following kidney injury [29].

According to our previous reports, ODA in fecal
microbiota plays a more obvious role than the ODB
number per se in oxalate homeostasis in both CKD-
related and antibiotic-induced dysbiotic conditions
[7, 20]. In line with the aforementioned studies, total
fecal ODA but not ODB number was associated with
the percentage of interstitial fibrosis and glomerular
volume in the rats’ kidneys. Glomerular volume is a
well-known parameter of kidney structure that deter-
mines the filtration surface area and correlates with the
glomerular filtration rate [32, 33]. It has been shown
that a decrease in glomerular volume is a sign of isch-
emic kidney damage while glomerular hypertrophy is
a strong predictor of glomerulosclerosis [32, 33]. The
glomerular volume results obtained here were consis-
tent with the experimental period and indicated partial
glomerulosclerosis in the rats’ kidneys 10 weeks after
glycerol-induced AKI. In our opinion, AKI to chronic
kidney disease transition is the main cause that triggers
alternative pathways for oxalate processing and, conse-
quently, increased ODA in fecal microbiota.

The present study has several limitations. First of
all, glycerol-induced AKI is the most frequently applied
model for studying AKI which induces rhabdomyolysis.
However, between 15% and 30% of all AKI cases can
be attributed to rhabdomyolysis [34]. Thus, we cannot
thoroughly conclude that the obtained results may re-
flect changes in oxalate balance in AKI of another gen-
esis. Second, ODB and ODA testing on day 1 following
glycerol-induced injury could have strengthened our
claims of oxalate homeostasis in AKI. However, despite
these limitations, our study is the first to demonstrate a
direct link between AKI and the long-term impairment
of oxalate homeostasis in rats.

Conclusions. AKI has long-term negative effects
on the quantitative and qualitative characteristics of
ODB in fecal microbiota disrupting oxalate homeo-
stasis in rats. Moreover, the results of our study con-
firmed an increasing trend in total fecal ODA accord-
ing to the aggravation of renal interstitial fibrosis in
rats. Further studies are warranted to gain more insight
into the mechanism of oxalate homeostasis impair-
ment in AKI.

Funding sources. The study was carried out within
the framework of the Taras Shevchenko National Uni-
versity of Kyiv project Ne 22b®036-01 “Transport of
oxalate ions as key factors for CKD and associated pa-
thologies” and the project of the State Institution “In-
stitute of Nephrology of the National Academy of Med-
ical Sciences”: “Effect of oxalate and urate metabolism
on the evolution of kidney disease” (ClinicalTrials.gov
Identifier: NCT04399915, Domestic Trial Registration
Number: 0117U002122).

Ethical Considerations. The study was carried out
in accordance with the Declaration of Helsinki and was
approved by a local Ethics Committee.

Conflict of interest statement. The authors have
no competing interests to declare.

Author Contributions:

Natalia Stepanova: conceived the presented con-
cept, designed the study, analyzed and interpreted the
data, and was a major contributor to writing the manu-
script;

Ganna Tolstanova: conceived the presented con-
cept, designed the study, and edited the final manu-
script;

Iryna Akulenko: experiment and methodology;

Valentyn Nepomnyashchii: histopathological eval-
uation and data interpretation;

Svitlana Savchenko: laboratory measurement;

Alexander Zholos and Mykola Kolesnyk: final
manuscript editing and research management. All
authors discussed the results and commented on the
manuscript.

22 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKUIN XYPHOA HEPPROAOTIT TO Alanisy N22 (74) 2022



Ukrainian Journal of Nephrology and Dialysis, 2 (74)’2022

Original Papers

10.

I1.

References:

Tavasoli S, Alebouyeh M, Naji M, Shakibamajd G,
Shabani Nashtaei M, Broumandnia N, Basiri A.
Association of intestinal oxalate-degrading bacte-
ria with recurrent calcium kidney stone formation

and hyperoxaluria: a case-control study. BJU Int.
2020;125:133—143. doi: 10.1111/BJU.14840.

Alshaikh  AE, Hassan HA. Gut-kidney axis
in oxalate homeostasis. Curr Opin Nephrol
Hypertens.  2021;30:264—274. doi: 10.1097/
MNH.0000000000000690.

Sadaf H, Raza SI, Hassan SW. Role of gut mi-
crobiota against calcium oxalate. Microbial
Pathogenesis.2017;109:287—291. doi: 10.1016/J.
MICPATH.2017.06.009.

Ticinesi A, Nouvenne A, Chiussi G, Castaldo G, Guerra
A, Meschi T. Calcium Oxalate Nephrolithiasis and
Gut Microbiota: Not just a Gut-Kidney Axis. A
Nutritional Perspective. Nutrients. 2020;12(2):548.
doi: 10.3390/nu12020548.

Stanford J, Charlton K, Stefoska-Needham A,
Ibrahim R, Lambert K. The gut microbiota profile
of adults with kidney disecase and kidney stones: a
systematic review of the literature. BMC Nephrol.
2020;21(1):215. doi:10.1186/s12882-020-01805-w.

Magwira CA, Kullin B, Lewandowski S, Rodgers
A, Reid SJ, Abratt VR. Diversity of faecal oxa-
late-degrading bacteria in black and white South
African study groups: insights into understanding
the rarity of urolithiasis in the black group. J Appl
Microbiol. 2012;113(2):418-28. doi: 10.1111/.1365-
2672.2012.05346.x.

Stepanova N, Tolstanova G, Korol L, Akulenko I,
Savchenko O, Kolesnyk M. A potential role of fe-
cal oxalate-degrading activity in oxalate homeosta-
sis in end-stage renal disease patients; a descriptive
pilot study. J Renal Inj Prev. 2021;10(3):e19. doi:
10.34172/jrip.2021.19.

Huang Y, Zhang YH, Chi ZP, Huang R, Huang H,
Liu G, Zhang Y, et al. The Handling of Oxalate in
the Body and the Origin of Oxalate in Calcium
Oxalate Stones. Urol Int. 2020;104(3-4):167-176.
doi: 10.1159/000504417.

Hatch M. Gut microbiota and oxalate homeosta-
sis. Ann Transl Med. 2017;5(2):36. doi:10.21037/
atm.2016.12.70.

Perinpam M, Enders FT, Mara KC, Vaughan LE,
Mehta RA, Voskoboev N, et al. Plasma oxalate in
relation to eGFR in patients with primary hyperox-
aluria, enteric hyperoxaluria and urinary stone dis-
ease. Clin Biochem. 2017;50(18):1014-1019. doi:
10.1016/j.clinbiochem.2017.07.017.

Whittamore JM, Hatch M. Chronic metabolic acido-
sis reduces urinary oxalate excretion and promotes

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Stepanova N, Korol L, Lebid L, Snisar L,
Savchenko S. Oxalate Balance in Peritoneal
Dialysis Patients: A Potential Role of Dialysis-
related Peritonitis. In Vivo. 2022;36(2):925-933.
doi: 10.21873/invivo.12782.

Mazur T, Demikhova N, Rudenko T, Yurchenko A,
Yezhova O, Bokova S, Demikhov A. Chronic in-
flammation and progression of chronic kidney
disease in patients with type 2 diabetes. Ukr J
Nephr Dial. 2021;4(72):36-43. doi: 10.31450/
ukrjnd.4(72).2021.05.

Stepanova N, Driianska V, Korol L, Snisar L,
Lebed L. Plasma oxalic acid and cardiovascular
risk in end-stage renal disease patients: a prospec-
tive, observational cohort pilot study. Korean J
Intern Med. 2022;37(1):167-178. doi: 10.3904/
kjim.2020.561.

Kim MG, Yang J, Jo SK. Intestinal micro-
biota and kidney diseases. Kidney Res Clin
Pract. 2021;40(3):335-343. doi: 10.23876/
j.krcp.21.053.

Rysz J, Franczyk B, Lawinski J, Olszewski R,
Ciatkowska-Rysz A, Gluba-Brzozka A. The Impact
of CKD on Uremic Toxins and Gut Microbiota.
Toxins (Basel). 2021;13(4):252. doi: 10.3390/tox-
ins13040252.

Hobby GP, Karaduta O, Dusio GF, Singh M,
Zybailov BL, Arthur JM. Chronic kidney disease
and the gut microbiome. Am J Physiol Renal
Physiol. 2019;316(6):F1211-F1217. doi: 10.1152/
ajprenal.00298.2018.

Stepanova N, Tolstanova G, Akulenko I, Korol L,
Savchenko O, Snisar L, et al. Regulation of oxa-
late homeostasis by oxalate-degrading activity in
fecal microbiota in dialysis patients. Nephrol Dial
Transplant. 2020; gfaal42.P0176. doi: 10.1093/
NDT/GFAA142.P0176.

Stepanova N, Tolstanova G, Akulenko 1,
Korol L, Driianska V, Savchenko O. Altered to-
tal fecal oxalate-degrading activity is associ-
ated with atherosclerosis and systemic inflam-
mation in end-stage renal disease patients.
Atherosclerosis. 2021;331:¢73—e74. doi: 10.1016/J.
ATHEROSCLEROSIS.2021.06.214.

Stepanova N, Akulenko I, Serhiichuk T,
Dovbynchuk T, Savchenko S, Tolstanova G.
Synbiotic supplementation and oxalate homeosta-
sis in rats: focus on microbiota oxalate-degrading
activity. Urolithiasis. 2022. doi: 10.1007/s00240-
022-01312-7.

Buysschaert B, Aydin S, Morelle J, Gillion V,
Jadoul M, Demoulin N. Etiologies, Clinical
Features, and Outcome of Oxalate Nephropathy.

intestinal oxalate secretion in the rat. Urolithiasis. Kidney . Int. Rep.  2020;5(9):1503-1509.  doi:
2015;43(6):489-99. doi: 10.1007/s00240-015-0801-5. 10.1016/j.ekir.2020.06.021.
YKPQIHCBKNM XXYPHAA HEPPOAOTIT Ta Alanizy N2 (74) 2022 OpUriHOAbHI HaYKOBI POBOTU 23


https://bjui-journals.onlinelibrary.wiley.com/doi/10.1111/bju.14840
https://bjui-journals.onlinelibrary.wiley.com/doi/10.1111/bju.14840
https://bjui-journals.onlinelibrary.wiley.com/doi/10.1111/bju.14840
https://bjui-journals.onlinelibrary.wiley.com/doi/10.1111/bju.14840
https://bjui-journals.onlinelibrary.wiley.com/doi/10.1111/bju.14840
https://bjui-journals.onlinelibrary.wiley.com/doi/10.1111/bju.14840
https://journals.lww.com/co-nephrolhypertens/Abstract/2021/03000/Gut_kidney_axis_in_oxalate_homeostasis.18.aspx
https://journals.lww.com/co-nephrolhypertens/Abstract/2021/03000/Gut_kidney_axis_in_oxalate_homeostasis.18.aspx
https://journals.lww.com/co-nephrolhypertens/Abstract/2021/03000/Gut_kidney_axis_in_oxalate_homeostasis.18.aspx
https://journals.lww.com/co-nephrolhypertens/Abstract/2021/03000/Gut_kidney_axis_in_oxalate_homeostasis.18.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7275316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7275316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7275316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7275316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7275316/
https://sfamjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05346.x
https://sfamjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05346.x
https://sfamjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05346.x
https://sfamjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05346.x
https://sfamjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05346.x
https://sfamjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05346.x
https://sfamjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05346.x
http://journalrip.com/Article/jrip-26815
http://journalrip.com/Article/jrip-26815
http://journalrip.com/Article/jrip-26815
http://journalrip.com/Article/jrip-26815
http://journalrip.com/Article/jrip-26815
http://journalrip.com/Article/jrip-26815
https://www.karger.com/Article/FullText/504417
https://www.karger.com/Article/FullText/504417
https://www.karger.com/Article/FullText/504417
https://www.karger.com/Article/FullText/504417
https://www.karger.com/Article/FullText/504417
https://atm.amegroups.com/article/view/13316/13679
https://atm.amegroups.com/article/view/13316/13679
https://atm.amegroups.com/article/view/13316/13679
https://www.sciencedirect.com/science/article/abs/pii/S0009912017301789?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0009912017301789?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0009912017301789?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0009912017301789?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0009912017301789?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0009912017301789?via%3Dihub
https://link.springer.com/article/10.1007/s00240-015-0801-5
https://link.springer.com/article/10.1007/s00240-015-0801-5
https://link.springer.com/article/10.1007/s00240-015-0801-5
https://link.springer.com/article/10.1007/s00240-015-0801-5
https://iv.iiarjournals.org/content/36/2/925
https://iv.iiarjournals.org/content/36/2/925
https://iv.iiarjournals.org/content/36/2/925
https://iv.iiarjournals.org/content/36/2/925
https://iv.iiarjournals.org/content/36/2/925
https://ukrjnd.com.ua/index.php/journal/article/view/563
https://ukrjnd.com.ua/index.php/journal/article/view/563
https://ukrjnd.com.ua/index.php/journal/article/view/563
https://ukrjnd.com.ua/index.php/journal/article/view/563
https://ukrjnd.com.ua/index.php/journal/article/view/563
https://ukrjnd.com.ua/index.php/journal/article/view/563
https://www.kjim.org/journal/view.php?doi=10.3904/kjim.2020.561
https://www.kjim.org/journal/view.php?doi=10.3904/kjim.2020.561
https://www.kjim.org/journal/view.php?doi=10.3904/kjim.2020.561
https://www.kjim.org/journal/view.php?doi=10.3904/kjim.2020.561
https://www.kjim.org/journal/view.php?doi=10.3904/kjim.2020.561
https://www.kjim.org/journal/view.php?doi=10.3904/kjim.2020.561
https://www.krcp-ksn.org/journal/view.php?doi=10.23876/j.krcp.21.053
https://www.krcp-ksn.org/journal/view.php?doi=10.23876/j.krcp.21.053
https://www.krcp-ksn.org/journal/view.php?doi=10.23876/j.krcp.21.053
https://www.krcp-ksn.org/journal/view.php?doi=10.23876/j.krcp.21.053
https://www.mdpi.com/2072-6651/13/4/252
https://www.mdpi.com/2072-6651/13/4/252
https://www.mdpi.com/2072-6651/13/4/252
https://www.mdpi.com/2072-6651/13/4/252
https://www.mdpi.com/2072-6651/13/4/252
https://journals.physiology.org/doi/full/10.1152/ajprenal.00298.2018
https://journals.physiology.org/doi/full/10.1152/ajprenal.00298.2018
https://journals.physiology.org/doi/full/10.1152/ajprenal.00298.2018
https://journals.physiology.org/doi/full/10.1152/ajprenal.00298.2018
https://journals.physiology.org/doi/full/10.1152/ajprenal.00298.2018
https://academic.oup.com/ndt/article/35/Supplement_3/gfaa142.P0176/5853473
https://academic.oup.com/ndt/article/35/Supplement_3/gfaa142.P0176/5853473
https://academic.oup.com/ndt/article/35/Supplement_3/gfaa142.P0176/5853473
https://academic.oup.com/ndt/article/35/Supplement_3/gfaa142.P0176/5853473
https://academic.oup.com/ndt/article/35/Supplement_3/gfaa142.P0176/5853473
https://academic.oup.com/ndt/article/35/Supplement_3/gfaa142.P0176/5853473
https://www.atherosclerosis-journal.com/article/S0021-9150(21)00486-X/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(21)00486-X/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(21)00486-X/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(21)00486-X/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(21)00486-X/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(21)00486-X/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(21)00486-X/fulltext
https://www.kireports.org/article/S2468-0249(20)31344-9/fulltext
https://www.kireports.org/article/S2468-0249(20)31344-9/fulltext
https://www.kireports.org/article/S2468-0249(20)31344-9/fulltext
https://www.kireports.org/article/S2468-0249(20)31344-9/fulltext
https://www.kireports.org/article/S2468-0249(20)31344-9/fulltext

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (74)’2022

22.

23.

24.

25.

26.

27.

28.

Rosenstock JL, Joab TMJ, DeVita MV, Yang Y,
Sharma PD, Bijol V. Oxalate nephropathy: a review.
Clin Kidney J. 2021;15(2):194-204. doi: 10.1093/
ckj/sfab145.

Lumlertgul N, Siribamrungwong M, Jaber BL,
Susantitaphong P. Secondary Oxalate
Nephropathy: A Systematic Review. Kidney
Int Rep. 2018;3(6):1363-1372. doi:10.1016/j.
ekir.2018.07.020.

Weibel ER, Kistler GS, Scherle WF. Practical ste-
reological methods for morphometric cytology.
J Cell Biol. 1966 Jul;30(1):23-38. doi: 10.1083/
jcb.30.1.23.

Nikolaienko O, Nepomnyashchy V. Automated
quantification of renal fibrosis with sirius red: is a
routine method of the kidney biopsy evaluation?
Ukr J Nephrol Dialysis. 2016;4(52):42-46. [In
Ukrainian]. doi: 10.31450/ukrjnd.4(52).2016.02.

Farris AB, Adams CD, Brousaides N, Della Pelle PA,
Collins AB, et al. Morphometric and visual evalua-
tion of fibrosis in renal biopsies. ] Am Soc Nephrol.
2011;22(1):176-86. doi: 10.1681/ASN.2009091005.

Rabb H, Pluznick J, Noel S. The Microbiome and
Acute Kidney Injury. Nephron. 2018;140(2):120-
123. doi: 10.1159/000490392.

Emal D, Rampanelli E, Stroo I, Butter LM, Teske GJ,
Claessen N, et al. Depletion of Gut Microbiota
Protects against Renal Ischemia-Reperfusion
Injury. J Am Soc Nephrol. 2017;28(5):1450-1461.
doi: 10.1681/ASN.2016030255.

29.

30.

31.

32.

33.

34.

Yang J, Kim CJ, Go YS, Lee HY, Kim MG,
Oh SW, et al. Intestinal microbiota control acute
kidney injury severity by immune modulation.
Kidney Int. 2020;98:932—946. doi: 10.1016/J.
KINT.2020.04.048.

Stepanova N. Role of Impaired Oxalate Homeostasis
in Cardiovascular Disease in Patients With
End-Stage Renal Disease: An Opinion Article.
Front Pharmacol. 2021;12:692429. doi:10.3389/
fphar.2021.692429.

Yang J, Ji GE, Park MS, Seong YJ, Go YS,
Lee HY, et al. Probiotics partially attenuate
the severity of acute kidney injury through an
immunomodulatory effect. Kidney Res Clin
Pract. 2021;40(4):620-633. doi: 10.23876/
j.krep.20.265.

Najafian B, Basgen JM, Mauer M. Estimating mean
glomerular volume using two arbitrary parallel
sections. J Am Soc Nephrol. 2002;13(11):2697-
705. doi: 10.1097/01.asn.0000033381.53882.25.

Hann BD, Baldelomar FEJ, Charlton JR,
Bennett KM. Measuring the intrarenal distribution
of glomerular volumes from histological sections.
Am J Physiol Renal Physiol. 20161;310(11):F1328-
36. doi: 10.1152/ajprenal.00382.2015.

Petejova N, Martinek A. Acute kidney injury due
to rhabdomyolysis and renal replacement thera-
py: a critical review. Crit Care. 2014;18(3):224.
doi: 10.1186/cc13897.

24

OpWUriHOABHI HOYKOBI POBOTH

YKPQIHCBKUM XKYPHOA HEPPOAOTIT T planizy N2 (74) 2022


https://academic.oup.com/ckj/article/15/2/194/6349203?login=false
https://academic.oup.com/ckj/article/15/2/194/6349203?login=false
https://academic.oup.com/ckj/article/15/2/194/6349203?login=false
https://academic.oup.com/ckj/article/15/2/194/6349203?login=false
https://www.kireports.org/article/S2468-0249(18)30171-2/fulltext
https://www.kireports.org/article/S2468-0249(18)30171-2/fulltext
https://www.kireports.org/article/S2468-0249(18)30171-2/fulltext
https://www.kireports.org/article/S2468-0249(18)30171-2/fulltext
https://www.kireports.org/article/S2468-0249(18)30171-2/fulltext
https://rupress.org/jcb/article/30/1/23/16828/PRACTICAL-STEREOLOGICAL-METHODS-FOR-MORPHOMETRIC
https://rupress.org/jcb/article/30/1/23/16828/PRACTICAL-STEREOLOGICAL-METHODS-FOR-MORPHOMETRIC
https://rupress.org/jcb/article/30/1/23/16828/PRACTICAL-STEREOLOGICAL-METHODS-FOR-MORPHOMETRIC
https://rupress.org/jcb/article/30/1/23/16828/PRACTICAL-STEREOLOGICAL-METHODS-FOR-MORPHOMETRIC
https://ukrjnd.com.ua/index.php/journal/article/view/207
https://ukrjnd.com.ua/index.php/journal/article/view/207
https://ukrjnd.com.ua/index.php/journal/article/view/207
https://ukrjnd.com.ua/index.php/journal/article/view/207
https://ukrjnd.com.ua/index.php/journal/article/view/207
https://jasn.asnjournals.org/content/22/1/176
https://jasn.asnjournals.org/content/22/1/176
https://jasn.asnjournals.org/content/22/1/176
https://jasn.asnjournals.org/content/22/1/176
https://www.karger.com/Article/Fulltext/490392
https://www.karger.com/Article/Fulltext/490392
https://www.karger.com/Article/Fulltext/490392
https://www.sciencedirect.com/science/article/abs/pii/S0085253820305536
https://www.sciencedirect.com/science/article/abs/pii/S0085253820305536
https://www.sciencedirect.com/science/article/abs/pii/S0085253820305536
https://www.sciencedirect.com/science/article/abs/pii/S0085253820305536
https://www.sciencedirect.com/science/article/abs/pii/S0085253820305536
https://www.frontiersin.org/articles/10.3389/fphar.2021.692429/full
https://www.frontiersin.org/articles/10.3389/fphar.2021.692429/full
https://www.frontiersin.org/articles/10.3389/fphar.2021.692429/full
https://www.frontiersin.org/articles/10.3389/fphar.2021.692429/full
https://www.frontiersin.org/articles/10.3389/fphar.2021.692429/full
https://pubmed.ncbi.nlm.nih.gov/34922432/
https://pubmed.ncbi.nlm.nih.gov/34922432/
https://pubmed.ncbi.nlm.nih.gov/34922432/
https://pubmed.ncbi.nlm.nih.gov/34922432/
https://pubmed.ncbi.nlm.nih.gov/34922432/
https://pubmed.ncbi.nlm.nih.gov/34922432/
https://jasn.asnjournals.org/content/13/11/2697
https://jasn.asnjournals.org/content/13/11/2697
https://jasn.asnjournals.org/content/13/11/2697
https://jasn.asnjournals.org/content/13/11/2697
https://journals.physiology.org/doi/full/10.1152/ajprenal.00382.2015
https://journals.physiology.org/doi/full/10.1152/ajprenal.00382.2015
https://journals.physiology.org/doi/full/10.1152/ajprenal.00382.2015
https://journals.physiology.org/doi/full/10.1152/ajprenal.00382.2015
https://journals.physiology.org/doi/full/10.1152/ajprenal.00382.2015
https://ccforum.biomedcentral.com/articles/10.1186/cc13897
https://ccforum.biomedcentral.com/articles/10.1186/cc13897
https://ccforum.biomedcentral.com/articles/10.1186/cc13897
https://ccforum.biomedcentral.com/articles/10.1186/cc13897

Ukrainian Journal of Nephrology and Dialysis, 2 (74)’2022 Original Papers

salan
\é’b\“‘ JO(/,
S

\QO

Ukrainian Journal of Nephrology and Dialysis
Scientific and Practical, Medical Journal

= 0 Founders:

© \1 $ .. . :

'%, & + State Institution «Institute of Nephrology NAMS of Ukraine»

o,
/°gy and » National Kidney Foundation of Ukraine
ISSN 2304-0238;
eISSN 2616-7352 Journal homepage: https://ukrjnd.com.ua
Research Article Biilent Huddam', Alper Azak?, Volkan Karakus?, Alper Alp!, Dilek

doi: 10.31450/ukrjnd.2(74).2022.04

Gibyeli Genek!, Meral Giilay Kadioglu Kocak*, Yelda Dere!, Dilek
Ersil Soysal’, Murat Duranay®

Serum soluble Fas-ligand levels and flow-mediated vasodilation
in patients undergoing peritoneal dialysis

"Mugla Sitki Kogman University, Mugla, Turkey

?Balikesir State Hospital, Ministry of Health, Nephrology, Balikesir, Turkey
3Alanya Alaaddin Keykubat University, Alanya Training and Research Hospital,
Alanya, Turkey

4Okmeydani Training and Research Hospital, Istanbul, Turkey

SIzmir University of Economics, Izmir, Turkey

¢Ankara Education and Research Hospital, Ankara, Turkey

Citation:

Article history:

Received January 11, 2022

Received in revised form
February 24, 2022

Accepted February 30, 2022

Huddam B, Azak A, Karakus V, Alp A, Genek DG, Kocak MCK, et al. Serum
soluble Fas-ligand levels and flow-mediated vasodilation in patfients
undergoing peritoneal dialysis. Ukr J Nephr Dial. 2022;2(74): 25-32. doi:
10.31450/ukrind.2(74).2022.04.

Abstract. Flow-mediated vasodilation (FMD) has been demonstrated to be a useful, non-invasive
tool forthe detection of endothelial dysfunction in atherosclerotic cardiovascular disease, the leading
cause of mortality in end-stage kidney disease. The Fas/Fas ligand system of apoptosis resulting
from activation of the caspase cascade- contributes to the pathophysiology of atherosclerosis. This
‘apoptotic’ system plays a central role in immune homeostasis. Vascular endothelial cells and
inflammatory cells are the main resources of the Fas ligand. In this study, we aimed to investigate
the role of soluble Fas ligand (sFasL) as a marker of FMD in peritoneal dialysis (PD) patients.
Methods. A total of 43 patients undergoing maintenance PD and 40 healthy donors were enrolled
in this cross-sectional observational study. Demographics, anthropometric measurements and
clinical examinations were obtained. Endothelial function was evaluated by FMD of the brachial
artery with high-resolution ultrasonography. Serum sFasL concentrations were measured with an
enzyme-linked immunosorbent assay kit.
Results. The enrolled partisipants were devited on 2 groups: PD patients who had been treated at
least 12 weeks (group 1; mean age 41x14 years, M/F: 22/21) and gender matched 40 healthy
controls (group 2; mean age 50%12 years, M/F: 19/20). The forearm FMD and serum sFasL
levels were significantly lower in PD patients (3.95+2.01 vs 8.83 + 6.17; p<0.001 and 54 = 24
vs 73 £ 30; p=0.001). Forearm FMD was correlated with sFasL (r=0.289; p=0.008), age, BMI
and uric acid (r= 0,32; p=0.003, respectively), hemoglobin (r= 0,293, p=0.007), calcium (r=
0,26; p=0.016), phosphate (r=- 0,250; p=0.023), magnesium (r= 0,255; p=0.020), 24 h SBP
(r=-0,257; p=0.019), creatinine and iPTH (r=- 0.50 and r=- 0,45; p<0.001, respectively). After
adjustment for age, the stepwise multivariate analysis showed sFasL was independently associated
to FMD (: 0.180; p=0.03, CI: 0.078-0.314). vs 73 = 30, p=0.001).
Conclusions. sFasL may be used as a simple screening marker for endothelial dysfunction in PD
patients.

Key words: peritoneal dialysis, flow-mediated vasodilation, soluble Fas-ligand, endothelial
dysfunction.
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Konuentpania po3uunHoro Fas-Jjiranay B cupoBaTii T4 NOTOKO-
onocepeaKOBaHa Ba30AWJIaTalis y NAIEHTIB, SAKi JIKYIOThCSI METOIOM
NePUTOHEATBHOIO AiaJTi3y

"VuiBepcuter Myria Citkn Koumana, Myrna, TypeuunHa
’banukecipchbKuii Aep:KaBHUM rocititaab MiHicTepcTBa oxopoHu 310poB g Typeuunnu, banukecip, TypeuunHa
SVHiBepcuteT Anaii iMmeHi Anmaagnina Keiikybara, HaBuanbHO-IoCTiTHUIIBbKA JTiIKapHd AaHii, AJTaHb,
Typeuunna
‘HaByanbHO-I0CTiTHULIBKUI TocmiTanb OkMeiinani, Ctam0Oyn, TypeuunHa
SExoHOMIuHM# yHiBepcuTeT I3Mmipa, I3mip, TypeuunHa
®QcBiTHBO-HAYKOBMI rocmiTaiib AHKapu, AHKapa, TypeuunHa

Pestome. ITomoxo-onocepedxosarna éazodunamauis (I1OB) € kKopuchum, HeIHEA3USHUM IHCMPYMEHMOM OAS 6U-
56/1eHHs eHOOMenianbHoi OUCHYHKUYIT y nayicHmie 3 amepocKAepoOmMuUYHUMU Cepyeo-CyOUHHUMU 3aX80PIOBAHHAMU, AKI
€ OCHOBHOI NPUYUHOIO CMEPMHOCMI X8OPUX HA XPOHIUHY X60poby Hupok. Jlieanona cucmema Fas/Fas anonmo3sy, ska
BUHUKAE 8 pe3yabmami akmueayii KacnasHoeo Kackady, cnpuse namogizionoeii amepockaeposy. Lla «anonmomuuna»
cucmema 6idiepae YyeHMpaavbHy poav 8 IMyHHOMY eomeocmasi. Endomenianvhi Kaimunu cyoun i npo3ananvHi KAimutu €
ocHosHumu pecypcamu Fas-nieandy. Y yvomy docaioxncenni mu manru Ha memi docaioumu poav po3uunHoeo aieandy Fas
(sFasL) sx mapkepa I10B y nauienmis, ski aikyromscs memodom nepumoneanvroeo diaaizy (I1).

Memoou. Jlo yboeo nepexpecroeo odcepgauiiinoco docaidicenns 0ya0 exaroueno 43 I nayiecumu 40 ymosHo-
3doposux donopis. Jlocaidxcysaruce demoepaghiuni daui, aHmponomempu4ti GUMIPIHOBAHHA MA KAIHIYHI 0OCMeNCeHHS.
Dyuruyiro endomeniro oyinrosanu 3a donomoeoro I10B naeuosoi apmepii ma Y311 eucokoi po3dinbroi 30amuocmi. Kow-
yenmpauii sFasL y cuposamui kpogi éumiprosanu 3a 00nomo2ot0 Habopy 045 IMyHOpEePMEeHMHO20 AHANI3Y.

Pesyaomamu. Bxatoueni do docaioncenus yuacnuku 06yau po3dineni Ha 2 epynu: I/l nayiecumu, aKi aikyeaiucs
I wonaiimenwe 12 muxcnie (epyna 1; cepeouniii ik 41x 14 poxie, M/F: 22/21) ma 40 300pogux ocib6 konmpoaro (epyna
2; cepedniti gix) 50x 12 pokie, M/2K: 19/20). Pieni I10B nepednaiuus ma xonyenmpauyii sFasL y cupoeamuyi kpogi 6yau
3Hauno Huxcuumu y IJ] nauienmie nopiensano 3 konmpoaem (3,95+2,01 npomu 8,83 = 6,17; p<0,001 ma 54 = 24 npomu
73 = 30; p=0,001). I10B nepeonaiuus kopearosag 3 sFasL (r=0,289; p=0,008), sikom, indexcom macu mina ma ce4060io
kucaomoio (r=0,32; p=0,003 6idnogiono), eemoenobinom (r=0,293; p=0,007), kanrvyicm (r = 0,26; p=0,016) ma ¢hoc-
dopom kposi (r=- 0,250; p=0,023), maeniem cuposamiu (r= 0,255; p=0,020), cucmoniyHum apmepiarbHum MUcKom
(r=- 0,257, p=0,019), kpeamuninom ma napamupeoionum copmorom kpogi (r=- 0,50 i r=- 0,45; p<0,001 sionosiono).
Iicaa kopueyeanns Ha 8ik noemanHuil bazamogphaKmopHuil aHaliz NoKaszas, wio Konyenmpayis sFasl cuposamku Hesa-
sedxcHo acoyiroganacs 3 INOB (: 0,1850; p=0,03, CI: 0,078-0,314 npomu 73 = 30; p=0,001).

Bucnosxu. sFasL moxcna euxopucmogysamu K RpOCMUL CKPUHIHE0BUI MApKep eHOomeaianbHoi OucyHKYii y
I1JI nayienmis.

KmouoBi cioBa: nepumoneanvnuii dianiz, onocepedkosana nomokom easoounramauis, posuunnuii Fas-aieano,
eHdomenianvHa OUCHYHKYIsA.

Introduction. Endothelium-dependent vasodila-
tion is a parameter that can be sued to assess endothe-
lial function in atherosclerotic cardiovascular disease,
as well as in end-stage renal disease (ESRD) patients in
whom cardiovascular disease (CVD) is the leading cause
of morbidity and mortality [1-4]. Vascular inflamma-
tion and endothelial injury play a role in the accelerated

Alper Alp
alperalp20@hotmail.com

development of atherogenesis in uremia [1, 5]. Proteins
such as Fas and Fas ligand (FasL) are expressed in ath-
erosclerotic lesions indicating the signs of apoptosis and
inflammation present in atherosclerotic plaques and are
also found in the circulation in small amounts [5-7].
Membrane-bound Fas (mFas), a cell-surface receptor,
transduces apoptosis after interaction with membrane-
bound or soluble Fas ligand (sFasL), whereas FasL is a
cytokine expressed on activated T cells, natural killer
cells and vascular endothelial cells. Fas ligand is cleaved
from the cell membrane by metalloproteinase enzyme
to form sFasL [5-8]. Studies have reported that serum
sFasL might be used as an independent novel marker of
vascular injury related to endothelial function [5-7, 9].
To examine the endothelial function, high-resolution
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vascular ultrasound has been used to demonstrate the
endothelium-dependent flow-mediated vasodilation
(FMD), which depends largely on nitric oxide (NO)
synthesis [10, 11].

The present study aimed to evaluate the forearm
FMD and serum sFasL, a component of the apopto-
sis cascade, in patients undergoing peritoneal dialysis
(PD), and compare the results with healthy control
subjects.

Methods. Forty-three consecutive patients re-
ferred to our hospital undergoing maintenance PD for
at least 12 weeks were enrolled in this cross-sectional
observational study. The study was approved by the lo-
cal ethics committee (Ankara Training and Research
Hospital on 28.12.2011 with protocol no: 0446/3721).
Written informed consent was obtained from the pa-
tients and control subjects enrolled in the study. Pa-
tients with a history of ischemic heart disease, overt
heart failure with an ejection fraction below 45%, se-
vere hypertension with average systolic blood pressure
(SBP) =160 mm Hg or average diastolic blood pressure
(DBP) >100 mm Hg, diabetes mellitus, obesity with a
BMI above 30 kg/m?, chronic or acute inflammatory
diseases, chronic or acute infectious diseases, and ma-
lignancy were excluded. Among the patients and con-
trol subjects, current smokers and those who quit within
the past six months were also excluded. Data on demo-
graphics were recorded; anthropometric measurements
and clinical examinations including rest electrocardio-
gram and 24 hours ambulatory blood pressure monitor-
ing (ABPM) were obtained. Ischemic conditions, such
as angina pectoris, peripheral vascular disease, myocar-
dial infarction, percutaneous coronary angiography/
artery bypass grafting, and stroke were analyzed. Body
Mass Index (BMI) was calculated, [(weight in kg) /
(height in m?)], according to WHO recommendations
[12]. Diabetes was defined according to the Ameri-
can Diabetes Association recommendations [13]. We
used ABPM-Oscar-2 24-Hr ABP (Sun Tech Medical,
Glenwood Avenue Raleigh, NC 27617 USA)-instead of
of ce blood pressure measurement [14]. Fifteen patients

revealed average blood pressures of systolic and diastol-
ic >140/90 mm Hg. These patients were classified to be
in stage 2 of hypertension. Eight control subjects re-
vealed average blood pressures of systolic and diastolic
between 120/80 mm Hg and134/86 mm Hg, and they
were classified as being in stage 1 [14, 15].

Endothelial function was evaluated by FMD of
the brachial artery with high-resolution ultrasonogra-
phy [6, 10, 11, 16]. ATL 5000 ultrasound system (Ad-
vanced Technology Laboratories Inc., Bothell, WA)
with a 12-MHz probe was used to take single two-di-
mensional frames of brachial artery end-diastolic diam-
eter, and the ultrasound images were recorded on a S-
VHS videotape. After three consecutive measurements,
the average value was calculated to find the baseline di-
ameter of the vessel. Then, FMD was calculated by the
formulae: 100 (maximum diameter during blood flow
in hyperemia- baseline diameter)/(baseline diameter).
ELISA kit (Human soluble FasL/Bender MedSystems,
BMS260GmbH, Vienna, Austria) was used to measure
serum sFasL concentrations.

Statistical analysis. All calculations were carried
out using SPSS, version 16.0 (SPSS Inc, Chicago, IL,
USA) for Windows. The normally distributed data were
expressed as mean =+ standard deviation (SD). Data
without normal distribution were expressed as median
(range). The Mann-Whitney test or Student’s t-test were
used to compare differences in numeric data. The y?
test was used to compare differences in categorical data.
Correlations between normally distributed variables were
determined by Pearson’s linear regression analysis. Cor-
relations between variables without normal distribution
were determined by Spearman’s rank correlation analy-
sis. A stepwise multiple regression analysis with a forward
elimination procedure was performed to assess the influ-
ence of variables on endothelial function. Results were
expressed with a regression coefficient of beta (B) in 95%
confidence intervals (CI). A two-tailed p-value < 0.05
was considered to be statistically significant.

Results. The patients’ baseline characteristics are
shown in Table 1.

Table 1
Baseline characteristics of the study population
Patient Group Control Group
(n=43) (n=40) P
Age (years, mean) 41t14 5012 <0.01
Gender (M, %) 52 48 0.21
FMD (%) 3.95+2.01 8,83+ 6.17 <0.001
sFasL (pg/ml) 54 +24 73 + 30 0.001
CRP (mg/1) 2.67 (0.08-8.17) 0.50 (0.12-1.34) 0.003
BMI (kg/m?) 23.5+4.33 28.8 £2.73 <0.001
Hemoglobin (g/dl) 11.6x+1.9 14.0 £1.5 <0.001
Creatinine (mg/dl) 9.19+3.4 1.11 £0.2 <0.001
Uric acid (mg/dl) 5.54 £1.07 6.641+ 1.6 <0.001
Sodium (mmol/L) 135.15+ 21.07 139.93 +2.99 0.159
Potassium (mmol/L) 4.42+0.72 4.48 £0.35 0.595
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Continuation of Table 1
Patient Group Control Group
(n=43) (n=40) P
Calcium (mg/dl) 1043+ 1.15 9.77+ 0.42 0.721
Phosphate (mg/dl) 475+ 1.61 3.35+0.63 <0.001
Magnesium (mmol/L) 0.97 +£0.25 0.84 +0.07 0.03
iPTH (pg/ml) 466 (36-891) 68 (24-92) <0.001
Albumin (g/dl) 3.63 £0.44 4.18 £ 0.39 <0.001
Total cholesterol (mg/dl) 190.1 £ 60.5 199.3 + 37 0.413
LDL-cholesterol (mg/dl) 117.6 £ 47.6 116 £ 32.1 0.861
HDL-cholesterol (mg/dl) 38.8+11.2 472t 114 <0.01
Triglycerides (mg/dl) 192 (44-300) 172 (54-290) 0.376
Glucose (mg/dl) 87.5+9.4 914+7.5 0.042
24h systolic BP (mmHg) 129+ 9.8 120 £ 12.0 <0.01
24h diastolic BP (mmHg) 78 £ 8.1 76+ 8.4 0.423

Data are shown as mean+SD or median (range) depending on their distribution.

p value < 0.05 indicates statistical significance.

BMI, body mass index; BP, blood pressure; FMD, flow-mediated vasodilation; HDL-cholesterol, high-density

lipoprotein cholesterol, hsCRP, high sensitivity C-reactive protein; iPTH, intact parathyroid hormone; LDL-
cholesterol, low-density lipoprotein cholesterol; sFasL, soluble Fas ligand.

Patients undergoing PD showed markedly lower
forearm FMD and serum sFasL levels, whereas hsCRP
showed markedly higher levels. The patient group had
significantly lower means of BMI, uric acid, HDL cho-
lesterol, and albumin than the control group. Both the
calcium and phosphate were high with very high iPTH
levels in the patient group. In each group, the 24hr con-
secutive readings of systolic and diastolic blood pres-
sures were recorded. There was a clear difference for
systolic blood pressure, but none for diastolic blood
pressure. The forearm FMD), sFasL, hsCRP, iPTH and
triglyceride values revealed nonuniform distribution in
the patient group. The nonparametric Spearman’s rank
correlation analysis was used to assess the relationship

between FMD, sFasL, hsCRP, iPTH, triglycerides and
other variables.

Forearm FMD revealed direct, moderate and sig-
nificant correlations with sFasL (r=0.289; p=0.008),
age (r= 0,32; p=0.003), BMI (r= 0,32; p=0.003), Hb
(r=0,293; p=0.007), uric acid (r= 0,32; p=0.003), cal-
cium (r= 0,26; p=0.016) and magnesium (r= 0,255;
p=0.020). The inverse and strong correlations with
creatinine (r=- 0.50; p<0.001) and iPTH (r=- 0,45;
p<0.001) and inverse, moderate correlations with
phosphate (r=- 0,250; p=0.023), albumin (r=- 0.251;
p=0.022), 24 h SBP (r=- 0,257; p=0.019) were remark-

able (Table 2).
Table 2

Relationships between variables in the patient group of ESRD under PD treatment

sFasL (pg/ml) FMD (%)
r r

FMD (%) 0,289** 1
sFasL (pg/ml) 1 0,289**
hsCRP (mg/dl) -0,010 -0,139
Age (years) 0,132 0,317**
BMI (kg/m?) 0,156 0,322%*
Hemoglobin (g/dl) 0,252* 0,293**
Creatinine (mg/dl) -0,342%* -0,501**
Uric acid (mg/dl) 0,144 0,318**
Sodium (mmol/1) -0,032 0,034
Potassium (mmol/I) -0,081 0,121
Calcium (mg/dl) 0,177 0,264*
Phosphate (mg/dl) -0,188 -0,250%*
Magnesium (mmol/1) -0,222* 0,255*
iPTH (pg/ml) -0,326** -0,452%*
Albumin (g/dl) 0,154 -0,251*
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Continuation of Table 2
sFasL (pg/ml) FMD (%)
r r
Total cholesterol (mg/dl) -0,041 -0,152
LDL-cholesterol (mg/dl) -0,023 0,12
HDL-cholesterol (mg/dl) 0,092 0,146
Triglycerides (mg/dl) -0,067 -0,073
Glucose (mg/dl) 0,089 0,054
24h systolic BP (mmHg) -0,145 -0,257*
24h diastolic BP (mmHg) -0,094 -0,136

Results written in bold indicate statistical significance *p < 0.05, and ** p< 0.01. ‘r’ represents the coefficient of

correlation.

Abbreviations: BMI, body mass index; FMD, flow-mediated vasodilation; hsCRP, high sensitivity C-reactive protein; iPTH;
intact parathyroid hormone; sFasL, soluble Fas Ligand.

Serum sFasL was inversely and moderately cor-
related with creatinine (r=0,34; p=0.002), iPTH
(r=0,33; p=0.003), hemoglobin (r= -0,25; p=0.021)
and magnesium (r=0,22; p=0.043) (see Table 2).
However, no correlation was observed between sFasL
level and other variables. hsCRP did not correlate with
sFasL or the forearm FMD (p=0,926 and p=0,211 re-
spectively). Multiple regression analysis with a forward

elimination procedure was used to assess the combined
influence of variables on patients’ endothelial function
through forearm FMD. After adjustment for age, no as-
sociation was observed between forearm blood flow and
hsCRP, BMI, hemoglobin, creatinine, uric acid, phos-
phate, magnesium, iPTH and 24hr SBP. We observed
that only sFasL was independently and associated to
FMD ( =0.18; p=0.03, CI:0.078-0.314) (Table 3).

Table 3
Evaluation of the variables predicting plasma endothelial function through forearm FMD in PD patients
Control p value
sFasL 0,347 0,03*
BMI (kg/m?) 0,278 0,285
Glucose (mg/dl) 0,456 0,729
Creatinine (mg/dl) 0,447 0,713
Uric acid (mg/dl) 0,974 0,421
Phosphate (mg/dl) 0,833 0,562
Magnesium(mmol/1) 0,431 0,699
iPTH (pg/ml) 0,774 0,723
24hr SBP (mmHg) 0,763 0,755

*p < 0.05 represents statistical significance.

Abbreviations: BMI, body mass index; hsCRP, high sensitivity C-reactive protein; iPTH; intact parathyroid hormone, sFasL,

soluble Fas Ligand; SBP, systolic blood pressure.

Discussion. In this study, we aimed to evaluate the
relationship between FMD-which can be used to pre-
dict endothelial dysfunction-and classical risk factors/
clinical parameters and serum FasL levels in chronic re-
nal failure patients under peritoneal dialysis. Inflamma-
tion, protein-calorie malnutrition, high levels of uremic
solutes and cardiovascular risk factors contribute to car-
diovascular mortality in uremic patients. Data suggest
that the burden of cardiovascular disease has already
accompanied to the loss of renal function before pa-
tients start dialysis [1]. Endothelial function is accepted
as a potential indicator of vascular risk factors [2]. A
change in endothelial function from regulation by nitric
oxide to the regulation by reactive oxygen species-dom-
inated in ammatory environment leads to endothelial

dysfunction. In endothelial dysfunction, the balance is
changed from vessel relaxation to vessel contraction [2,
17, 18]. In ESRD patients, endothelium dysfunction
might be associated with abnormal responses to shear
stress changes [18]. Strong relationships were detected
between mechanistically diverse risk factors and endo-
thelial dysfunction [2]. Endothelial dysfunction is an
early sign of atherosclerosis and reveals the increased
cardiovascular mortality in patients with CKD 5D [1].
We examined endothelial function from the fore-
arm conduit arteries of the peripheral circulation by
high-resolution vascular ultrasound, which provided
us with non-invasive, repeatable, and cheap measures.
The inflation and subsequent deflation of a sphygmo-
manometer cuff on the distal forearm caused a physi-
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ological stimulus on the brachial artery diameter by an
increase in blood flow, which we assessed by percent
change in FMD [17]. We observed that the response
of forearm blood flow to reactive hyperemia (RH) was
impaired in the PD patients compared to the response
in the control subjects. We found that the FMD of the
patients on PD was markedly lower than the FMD of
the control subjects. We think the underlying reason for
this is the alterations in endothelial function in patients
with ESRD on dialysis. In these patients, the endothe-
lium participates in inflammation and the alterations in
the endothelial function cause morphological changes
through the vessels, which later contribute to the devel-
opment and progression of atherosclerosis [17].

Apoptosis is not only a physiologic process but also
involved in pathologic conditions, as in the case of ath-
erosclerotic lesions with a large number of apoptotic
cells and apoptosis-related proteins [9]. Apoptosis is
induced by a variety of extrinsic and intrinsic pathways
by different molecules, which might have intercon-
nections between them. The extrinsic is known as the
death-receptor-initiated pathway of apoptosis with the
engagement of plasma membrane death receptors on a
variety of cells [19, 20]. One of the death receptors is
the type 1 TNF receptor and a related protein called
Fas (Apo-1 or CD95), which is expressed in many cell
types. Fas has a specific ligand called the FasL, which is
expressed on T cells, some cytotoxic lymphocytes, nat-
ural killer cells and vascular endothelial cells. The Fas,
upon ligation by FasL (CD178), rapidly induces the
apoptosis cascade [6-9, 19,20]. The Fas and FasL act
as pro-inflammatory proteins and are related to inflam-
mation as well as apoptotic responses in atherosclerotic
plaques [5, 7]. Both Fas and FasL have soluble forms.
The soluble Fas (sFas) is generated by the alternative
splicing of a single gene. The soluble Fas ligand (sFasL)
is generated by a metalloproteinase-like enzyme, which
cleaves the Fas ligand from the cell surface [5-8, 19-
21]. Soluble FasL can mediate non-apoptotic func-
tions, including migration of inflammatory cells and
cytokine responses, whereas its excessive amounts were
detected to stimulate autoimmunity and tumorigenesis
through sFasL-induced non-apoptotic activities. This
has been explained by NF- B mediated stimulation of
cell proliferation, survival and inflammation within an
elevated cytokine milieu [20, 22]. It has been empha-
sized that sFasL-Fas play an important role in apop-
tosis in patients with ESRD. Recently, sFas has been
reported to associate with coronary and peripheral ath-
erosclerosis in patients with ESRD, whereas sFasL has
been reported as a novel marker of endothelial dysfunc-
tion and vascular disease in atherosclerosis [5, 7-9, 21].
Reports of a population study detected that subjects at
higher cardiovascular risk had markedly lower sFasL
levels than the healthy subjects [5].

In ESRD, it was shown that the prevalence of in-
flammation was quite high in patients both prior to ini-
tiation of dialysis and in dialysis, and therefore inflam-
mation might be a potential risk factor for cardiovascu-

lar morbidity and mortality [20]. In ESRD patients, the
inflammatory marker of hsCRP may provide informa-
tion about the impaired endothelial function, but it may
not be exactly accepted as a marker of systemic inflam-
mation affecting the vascular network [2].

In our study, we identified patients had some tra-
ditional and non-traditional risk factors. These factors
were high blood pressure (15 of our patients had un-
treated essential hypertension), low serum HDL cho-
lesterol and high triglyceride levels, male gender, ane-
mia, high serum levels of calcium, phosphate, iPTH,
and hsCRP. Among these risk factors, considerable
differences between patients and control subjects were
observed in 24 hr systolic blood pressure, serum hsCRP,
hemoglobin, HDL cholesterol, phosphate, and iPTH
levels (Tablel), such that, the patients had the less fa-
vorable results.

The patients undergoing maintenance peritoneal
dialysis had lower forearm FMD and serum sFasL val-
ues than the forearm FMD and serum sFasL values of
control subjects. This finding was following the obser-
vation that the endothelial function is impaired in the
brachial circulation in the presence of traditional and
novel risk factors [2]. In ESRD, the uremic serum has
been claimed to be apoptogenic as a result of retained
uremic toxins, which might cause accelerated apopto-
sis with overexpression of Fas-Fas ligand present on the
cell surface, and require serum sFasL to catalyze this
expression [8]. The sFasL, by binding to Fas and spe-
cifically blocking the apoptotic activity of membrane-
bound FasL may explain the low levels of serum sFasL
levels in our patients. In the correlation analysis, we
observed some cardiovascular and uremic risk factors
were correlated with sFasLL and FMD in the patient
group, and also a direct, moderate correlation was ob-
served between forearm FMD and sFasL.

The association between endothelial dysfunction
and apoptosis was evaluated by comparing the FMD
with sFasL level. Troyanov et al reported positive pre-
dictive results in terms of serum sFas levels and car-
diovascular disease in ESRD patients [5, 7]. Hebert et
al reported in 107 chronic hemodialysis patients that
markedly higher plasma sFas but similar plasma sFas-
L levels were obtained in the patients with evidence
of CAD compared to those without, and the sFas was
obtained to be a novel marker of CAD by its indepen-
dent association with CAD [23]. Supporting results of
the above studies were obtained from patients in a wide
spectrum, undergoing maintenance hemodialysis and
peritoneal dialysis. These patients demonstrated signifi-
cantly higher serum sFas levels without any difference
in serum sFasL levels in comparison with the healthy
control subjects [8].

Age, serum sFasL, uric acid, calcium and mag-
nesium values, hemoglobin and the body mass index
were directly and moderately correlated with the fore-
arm FMD. It was remarkable that serum creatinine and
iPTH levels showed strong, inverse correlations with
FMD, whereas serum phosphate and albumin levels
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and 24h SBP showed inverse and moderate correlations
with forearm FMD. Serum creatinine, iPTH and mag-
nesium levels and hemoglobin were inversely and mod-
erately correlated with the serum levels sFasL.

The present study has several limitations. Resid-
ual kidney function is an important contributor to the
advance of arteriosclerosis. However, we did not give
any data about some important variables such as Kt/V,
residual renal function, or creatinine clearance. Also,
the detailed method of PD (APD or CAPD) and PD
duration were missing. The small sample size can also
be discussed. In this study, we only compared our PD
patients with healthy controls. Including hemodialysis
patients and CKD patients on pre-dialysis stages could
also increase the scientific quality of the study.

Conclusion. In this observational cross-sectional
study, despite the moderate and strong correlations
between risk factors and FMD, only serum sFasL level
showed an independent association with the forearm
FMD. It can be reassessed, but the sFasL per se was
significantly better than the classic risk factors at iden-
tifying endothelial dysfunction in PD patients. Our
result suggests that sFasLL may represent a novel and
independent marker of endothelial dysfunction in PD
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Abstract. Recent data on the role of digestive pathology in the progression of chronic
kidney disease (CKD) remain scarce. Calcium homeostasis plays an important role in
the progression of renal pathology, especially in patients with malabsorption syndrome
(MAS).

The research aimed to evaluate calcium homeostasis in CKD patients with MAS.

Methods. In this cross-sectional observational study, 99 CKD patients with MAS were
enrolled. The patients were divided into 4 groups according to the CKD stage and
the presence of MAS. Group I included 25 patients with CKD stages 1 and 2 without
MAS; Group II consisted of 26 patients with CKD stages 1 and 2, and MAS; Group 111
(n = 23) and Group 1V (n = 25) included patients with CKD stage 3 without and with
MAS, respectively. According to the morphological study of in vivo biopsies of the small
intestinal mucosa, mild and moderate morphological changes were observed among all
patients. The levels of calcium, phosphorus, parathyroid hormone, osteocalcin, and
calcitonin in the blood, as well as urinary calcium levels, were detected.

Results. Pathological changes in calcium metabolism were observed among CKD
patients with MAS. The severity of calcium homeostasis disorders was more evident
among patients with CKD stage 3 compared with stages 1 and 2. Urinary calcium
levels were reduced in the patients of Groups III and IV. No changes were detected
in phosphorus levels. Changes in parathyroid hormone and osteocalcin are caused
primarily by combined renal pathology with impaired renal calcium absorption.
Conclusion. MAS in CKD patients leads to deep violations of calcium homeostasis
resulting in rapid CKD progression and bone tissue violation.
Key words: malabsorption syndrome, chronic kidney disease, calcium.
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Cunapom MabadcopOIii K Tpurep (hakKTOp NOPYyIIEHHS FOMEOCTa3y KaJbIilo y
NALiE€HTIB 3 XPOHIYHOIO XBOPO0OI0 HUPOK

ByKOBUHCBHKUI ep>KaBHUI MEIUYHUIA YHIBEPCUTET

Pestome. Ha cvoeodui dani npo poav pakmopie HemikpobHoi emionoeii, wjo hopmyoms noOeOHaHy namonoeio
HUPOK ma WAYHK080-KUUKO08020 MPAKMY, 3aAUMAombcs masouucessHumu. Kaavyiesuii eomeocmas gidiepae 3Hauny
POAb Y NPOSPecy8anti HUPKOBoI namonoeii, 0cooaueo y nauicHmie 3 XpoHiuHor xeopobor Hupok (XXH) ma cundopomom
manvabeopouii (CMA).

Memoro docaioxncenns 6yn0 eusueHHs Kaavlyiceoeo 2omeocmasy y xeopux Ha XXH 3 CMA.

Memoou. Jlo yboeo nepexpectoeo obcepsauyiiinoeo docaioxncens 6yno zanyuerno 99 nayieumie 3 XXH ma CMA. 3a-
sedxcHo 6id cmadiii XXH ma nasienocmi CMA, nayienmis 6yno posnodineno na 4 epynu: I epyna (n = 25) — XXH-1-11 cm.
0e3 CMA; Il epyna (n = 26) XXH-1-11 cm. 3 CMA; 111 epyna (n = 23) — XXH 11l cm. 6e3 CMA; IV epyna (n = 25)— XXH
Il cm. 3 CMA. 3a danumu mopgonoeiunoeo 0ocaioxnceHHs npuICUMmMesux 6ionmamie cau3060i 00010HKU MOHKOI KUWKU
¥ 8CIX XBOPUX CNOCMEDPIeanucst MOPOA02IMHI 3MIHU 1€2K020 Ma CepeOHb020 CMYNEeHs BUPANCeHOCMI. Y KPO8i 6KAI0UeHUX
00 docaidxcenHs nayieumie eU3Ha4alu pieeHs Kaavyiio, gocgopy, napameopmoHy, 0CMeoKaAbYUHY Ma KAAbUUMOHIHY.
Pisenv kanvuiitypii docaioncysaru y 00606omy ananizi ceui.

Pesyaomamu. Ilamonoeoanamomiuni 3minu Kansyiceoeo 00miHy cnocmepieanucs y nayieumie 3 CMA. Taxckicmo
nopyuieHs 2omeocmasy Kanvyiro 6yaa oinous supaxceroro y xeopux Ha XXH 111 cmadii nopisusano 3 I ma Il cmadismu. Pi-
8eHb 0000601 Kaavyillypii 6ye cmamucmuyro 3na4yuio sHuxcenuii y I ma IV epynax. 3min pieus gpocgpopy He éusieaero.
3MiHU NApameopMOHY ma 0CMeoKanblury GUKAUKAHI, 6 NepuLy uepey, NOEOHAHOI0 HUPKO0BOI0 NAMOA0ZIEI0 3 NOPYUIEHHAM

B6CMOKmMY6AHHA Kaﬂbuim HUpKAMU.

Bucnosok. MAC y xeopux na XXH npuzeodums 0o enuboKux nopyuieHb 20Meocmasy Kaivyiro, wo CNpuse wmeuo-
Komy npoepecysannro XXH ma nopyuiennio Kicmkoeoi mxaHuHu.

KiouoBi cioBa: cundpom manvabeopbuii, xpoHiuna xeopoba HUPOK, Kanbyiil.

Introduction. Nowadays, the great importance of
metabolic disorders and chronic intestinal diseases in
the formation of combined pathology of the kidneys
and digestive organs has been proven [1-4]. However,
there are no data on the role of factors of non-microbial
etiology that form the combined pathology of the kid-
neys and digestive organs.

Malabsorption syndrome (MAS) combines all
types of pathology caused by indigestion or absorp-
tion. Among the huge range of diseases with impaired
intestinal absorption syndrome, the most common in
therapeutic practice is lactase deficiency, exudative en-
teropathy, food allergy, Crohn’s disease, nonspecific
ulcerative colitis, and helminthic invasion, chronic
pancreatitis [5, 6]. So far, there are little data on the
role of factors of non-microbial etiology, that form a
combined pathology of the kidneys and gastrointestinal
tract. There is no well-developed program for early di-
agnosis, prevention of development and progression of
this pathology [7-9].

Liliia Zub
zubliliya7 @gmail.com

Calcium homeostasis plays a crucial role in the
progression of chronic kidney disease (CKD) [10-13],
especially in patients with MAS [14-17].

This study aimed to examine the calcium homeo-
stasis in patients with CKD and MAS.

Patients and methods. A total of 99 CKD pa-
tients with MAS were included in this cross-sectional
observational study. All patients were treated in the
Department of Nephrology of the Chernivtsi Re-
gional Clinical Hospital. There were 88 women and
11 men aged 52.5 * 8.5 years. Also, 20 healthy indi-
viduals of the appropriate age were examined. In most
of the examined patients, the cause of malabsorption
syndrome was chronic pancreatitis [2]; 2 patients had
nonspecific ulcerative colitis; 1 patient had Crohn’s
disease. The CKD causes included tubulointerstitial
nephritis and dysmetabolic nephropathy. The patients
were divided into 4 groups according to the CKD stage
and the presence of MAS. Group I included 25 pa-
tients with CKD stages 1 and 2 without MAS; Group
II consisted of 26 patients with CKD stages 1 and 2,
and MAS; Group III (n = 23) and Group IV (n = 25)
included patients with CKD stage 3 without and with
MAS, respectively.

The iersa was conducted in accordance with the
ethical principles of the Declaration of Helsinki revised
in 2008. All patients provided an informed written con-
cept to participate in the study. The study protocol was
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approved by the Local Ethics Commission of Bukovin-
ian State Medical University.

Inclusion criteria were: patients with CKD and
MAS, age of patients from 18 to 65 years, glomerular
filtration rate (GFR) > 30 ml/min/1.73 m?2.

Exclusion criteria were: chronic glomerulonephri-
tis or other immune-mediated kidney diseases, systemic
connective tissue disease, neoplasm, tuberculosis, and
refusal to participate in the study.

In addition to routine clinical and laboratory
data (hemoglobin (Hb), glucose, albumin, urine tests,
GFR, ultrasound), blood calcium and phosphorus lev-
els were determined using standard Kkits in a certified
laboratory of the regional clinical hospital. Moreover,
the levels of parathyroid hormone and calcitonin were
studied by enzyme-linked immunosorbent assay using
standard kits from «CIS Bio International» (France).
The level of non-collagenous osteocalcin protein,
which is a marker of osteoporosis and plays an impor-
tant role in the formation of the organic matrix of bone
tissue was determined to evaluate the activity of osteo-
porosis and bone loss. Enzyme-linked immunosorbent
assay using the standard kit from Roche Diagnostics
(Switzerland) was applied to study the level of osteo-
calcin in the serum.

The diagnosis of MAS was confirmed by in vivo
biopsies of the small intestinal mucosa; mild and mod-
erate morphological changes were observed among the
enrolled patients. Crypt deepening, decreased small in-
testinal villus height, (without atrophy), the change in
the length of villi and crypt depth correlation, the in-
crease in the number of lymphohistiocytic and plasma
cells in the plate, and change in enterocytes were typi-
cal morphological signs of the moderate severity of the
process.

Statistical analysis was done with NCSS 2007
package program. The data was presented as mean
(M) and standard deviation (SD); the Student t-test
was used to compare the differences between the
groups. The results were considered significant if the
p-value <0.05.

Results. The study showed that calcium and para-
thormone levels in CKD patients with MAS had sig-
nificantly severe disorders compared with those without
MAS (Table 1). Urinary calcium levels were signifi-
cantly reduced among patients of Groups I1I and IV (p
< 0.05), which was associated with decreasing in GFR.
Phosphate, osteocalcin and calcitonin levels did not
differ between the studied groups.

Table 1
Calcium, phosphate and osteoporosis-related hormones in CKD patients according
to the presence of MAS
The patients’ groups
Indexes Healthy Group I Group 11 Group I11 Group IV
(n=20) (n=25) (n=26) (n=23) (n=25)

Hlogil el 2.20+0.6 2.25+0.05 1.85 + 0.02%# 1.82 +0.01* 1.80 + 0.03*
(mmol/1)
Urine calcium 4254234 3.95+ 1.37 4.01+1.98 1.04 + 0.9* 0.97 + 0.88*
(mmol/day)
HIETI 0.81+0.99 0.81 +0.04 0.82 +0.33 0.88 +0.21 0.93+0.11
(mmol/1)
8:;8”‘"‘“ 25.4+61.98 72.23 +4.28 73.03 + 1.11 78.87 + 1.16 98.23 + 0.14*#
Parathyroid
hormone 9.85 + 6.94 4538 +10.11 59.52 +9.23 51.99 + 8.65 91.56 +9.11*#
(pg/ml)
Calcitonin 7.22+ 11.91 8.68 +2.12 8.02+2.34 7.99 +3.02 8.71 + 2.86
(pg/ml)

Notes: * - p-values < 0.05 in comparison with the healthy

control;

# - p-values < 0.05 in comparison between the studied groups.

It should also be noted that patients with morphologically severe changes in the intestinal mucosa had lower

calcium levels (Table 2).

Table 2

Comparative characteristics of calcium and phosphate indicators depending
on the severity of morphological lesions

The severity of morphological lesion complexity

Indicators
Mild Moderate
Calcium (mmol/I) 2.22+0.05 2.16 £ 0.04
Phosphorus (mmol/1) 1.45+0.05 1.20 £ 0.04
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Discussion. The previous studies have reported an
important role of calcium homeostasis in CKD pro-
gression[1-4] and pointed out its significant disorders
in patients with digestive disorders [12-14]. The pres-
ent study aimed to investigate blood calcium and phos-
phorus levels, concentrations of calcium-regulating
hormones, and urinary calcium in patients with early-
stage CKD depending on the presence of MAS.

Our results showed that the CKD patients with
MAS had significant changes in calcium metabolism
compared with the patients without MAS. The severity
of these disorders was higher among the patients with
CKD stage 3 compared with those with CKD stages 1-2.
No changes in serum phosphate levels were found in
any of the patient groups. Changes in parathyroid hor-
mone and osteocalcin with some manifestations of os-
teoporosis, which were confirmed radiologically, in our
opinion, are primarily due to combined renal pathology
with impaired renal calcium absorption. The obtained
results have been demonstrated by other authors in pa-
tients with pancreatitis and other gastrointestinal disor-
ders [10, 11, 14, 15]. Calcium levels in daily urine were
reduced among Groups III and IV patients, while blood
concentrations of calcitonin and phosphorus did not
change in all examined CKD patients, which contra-
dicts some published studies [15-17]. In our opinion, it
could be associated with calcium and active vitamin D
prescription in patients with CKD stage 3.

Moreover, in the present study, we demonstrated
a significant decrease in serum calcium levels in CKD
patients with severe morphological changes in the in-
testinal mucosa. It should be noted, that there was no
overt morphological lesion of the intestine since MAS
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was the result of chronic pancreatitis in almost all ex-
amined patients [7-9].
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cross-sectional observational design of the study and a
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mone and osteocalcin with some manifestations of os-
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comorbidity that requires further large-scale studies.
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Abstract. The aim of this study was to evaluate the contribution of kidney biopsy performed
with an appropriate indication to diagnosis and treatment in diabetic patients with
nephropathy.

Methods: In this retrospective study 32 type 2 diabetes patients who underwent kidney
biopsy in a single center between 2012-2019 were included. Kidney biopsy indications were
determined as patients with diabetes without diabetic retinopathy and with proteinuria
above 1 g/day.

Results: Diabetic (DN) and non-diabetic (NDN) nephropathies were diagnosed with
renal biopsy. In 14 (43.7%) of 32 patients, NDN was reported in histopathological
evaluation. Membranous nephropathy was detected in 4 of these patients, focal segmental
glomerulosclerosis (FSGS) in the other 4 patients, light chain disease in 2 patients, IgA
nephropathy in 2 of the patients, minimal change nephropathy in another patient, and
finally AA amyloid in one patient. NDRD seen superimposed on DN (DN + interstitial
nephritis and DN + FSGS) was observed in 2 patients. DN was detected in 16 (50%) of 32
type 2 diabetic patients.

Conclusion: Kidney biopsy in patients with type 2 diabetes is an important tool for diagnosing
NDN, choosing the right treatment tactics and determining kidney prognosis.

Keywords: diabetic  nephropathy, non-diabetic —nephropathy, kidney biopsy,
glomerulonephritis, proteinuria.
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Mepaa Mece, Cepan Snirap, Epryn ITapmakcis

Mopdoaoriunmii naTepH HeaiadeTuyHoi HedponaTii y xBopux
Ha IyKpOBMii Aia0deT 2 THITY

VHiBepcuTeT HayK PO 310pOB’d, HaBUaJIbHMI rocmitanb iM. Kaptansa Jliordi Kipnapa,
Cramo6yn, TypeuunHa

Pestome. Memoio uvoeo docaioxncenns 6yn0 ouinumu 6Hecox GIONCii HUPKU y 0iaeHOCIMUKY Ma AIKYBAHHS X80pUX
Ha yykpoeuil diabem 3 Heghponamicero.

Memoou. Y ue pempocnexkmuene docaiodcenHs 0yn0 6KkAr0HeH0 32 nauicHmu 3 yykposum diabemom 2 muny, aKum
6yna nposedena bioncia HUpKku 8 00HOMY yenmpi @ nepiod 3 2012 no 2019 poku. Tloxasanuamu do Gioncii Hupku Oyau
yykpoguii diabem 6e3 diabemuunoi pemuronamii ma npomeinypis nonao 1 &/0006y.

Pezyaomamu: iabemuuna ([H) ma nediabemuuna (HIAH) neghponamii 6yau diacnocmoeati 3a 0onomoeoro 6io-
neii Hupku. Y 14 (43,7%) i3 32 nayienmie nio uac eicmonamosnoeiynoeo docaioxncenus susiereno NDN. Membpanosna
Heghponamis Oyna diaecnocmosanoio y 4 nayicnmie, goxarvhuil ceemenmapHuii enomepyaockaepos (OCIC) - y 4 na-
yieumie, x60poba neekux aanyroeie y 2 nayienmie, IgA neghpponamis y 2 nayienmie, Hepponamis miHimarvHux 3min 'y 1
nauienma ma AA aminoioo3 y 1 nayienma. Ilodeiinuii namepn HJAH ma /IH (/[H + inmepcmuuinuii neghpum ma J[H +

DCI'C) cnocmepieascs y 2 nauicumis. JIH euseaenoy 16 (50%) i3 32 xeopux Ha uyykposuii diabem 2 muny.

Bucnosku. Bioncis nupku y xeopux Ha uykposuii diabem 2 muny € 8axscausum iHCMPYMeHmMoM OdiaeHoCmuKy
HJIH, subopy npasuavHoi makxmuku AiKy8aHHsa ma @U3HAYEHHs NPOSHO3).

KmouoBi cioBa: diabemuuna negpponamis, nediabemuuna Hegponamis, GiOncis HUpKU, 2aoMepyroHeppum,

npomeinypis.

Introduction. Diabetes is a global epidemic dis-
ease and the number of patients worldwide is growing
rapidly. Currently, there are about 500 million people
affected by diabetes mellitus worldwide. It is expected
that by the year 2045, this number will have increased
to about 693 million. Diabetic nephropathy (DN) is
one of the major complications of diabetes [1]. In ad-
dition, diabetic nephropathy is the most common cause
of chronic kidney failure and end-stage kidney disease
in the world. Despite improvements in the follow-up
of diabetic patients, the frequency of DN has not de-
creased in the last 30 years [2].

Early developing proteinuria (<5 years), rapid im-
pairment of kidney function, impaired kidney function
without distinct proteinuria, and detection of active
urine sediment incompatible with the nature of DN
should suggest the presence of non-diabetic nephropa-
thy (NDN). In addition, age, absence of retinopathy,
microhematuria and subnephrotic proteinuria and
short-term history of diabetes suggest the possibility of
NDN in type II diabetics, but their effects have varied
in various studies [3, 4]. Although kidney biopsy is a
gold standard for diagnosis, the biopsy is not performed
in most patients since the diagnosis is based on clini-
cal, end-organ damage (retinopathy, neuropathy, pro-

Serap Yadigar
serapsert2000@yahoo.com

teinuria) and laboratory findings with an ongoing tra-
ditional approach. However, although this approach is
adequate for type I diabetes, it is not clear for type II.
Diabetic kidney disease is known to be clinically and
pathologically heterogeneous in these patients. The na-
ture and prevalence of NDN differ in studies. On the
other hand, while changes in diabetic nephropathy are
irreversible; some non-diabetic nephropathies, such
as interstitial nephritis, membranous nephropathy, or
minimal change disease, can often be treated. There-
fore, it is essential to detect NDN in diabetic patients
[5, 6].

Classical diabetic glomerulopathy is character-
ized by, glomerular basement membrane thickening,
endothelial damage, mesangial enlargement and the
presence of mesangial nodules and loss of podocytes.
However, besides classical glomerulopathy, glomerular
lesions and tubulointerstitial disease can also be detect-
ed in diabetes. In type 1 diabetes with albuminuria for
five years or more, the cause of diabetic kidney disease
is most likely diabetic nephropathy while the variety is
higher in type 2 diabetics due to the possibility of su-
perimposed or de novo nondiabetic kidney disease. A
definitive diagnosis can only be made by kidney biopsy.
As a result of many studies, it has been determined that
non-diabetic kidney disease is seen between 27- 79% of
diabetic patients [7-10].

In general, in the presence of long-standing dia-
betes, especially if there is retinopathy, it is assumed
that the cause of chronic kidney failure is diabetic ne-
phropathy [11]. While the absence of retinopathy in
kidney biopsy studies supports possible non-diabetic
nephropathy, especially the presence of severe pro-
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liferative diabetic retinopathy supports diabetic ne-
phropathy [12-15]. However, there were still many
conditions in that DN was not associated with diabetic
retinopathy (DR), and the incidence of fundus lesions
was inconsistent in different studies [16, 17]. Although
the purpose of kidney biopsy is diagnostic, prognostic
information could be obtained through the evaluation
of the class of glomerular disease and the degree of in-
terstitial fibrosis. In a large study results showed that
most of the patients had significant renal dysfunction,
with median creatinine of 2.5 mg/dl (IQR, 1.6—4.4)
and eGFR 29.1 ml/min per 1.73 m? (IQR, 14.5-54.5)
at time of biopsy; just over half of the patients had
eGFR <30 ml/min per 1.73 m?. Moreover, the median
proteinuria for the entire cohort was in the nephrotic
range. NDN was identified in >60% of biopsies: 220
patients with NDN alone and 164 patients with NDN
and superimposed renal disease [18].

This study aims to determine the prevalence and
independent determinants of NDN in follow-up type
II diabetic patients in our center and to determine the
effect on prognosis in patients with type 2 diabetes.

Materials and Methods. The study was a retro-
spective case-controlled study of type 2 diabetic pa-
tients treated at Kartal Dr. Lutfi Kirdar City Hospital.
The study protocol was approved by Kartal Dr L tfi
Krdar City Hospital’s Ethical Committee (approval
no: 2020.514.172.1 approval date: 26.02.2020).

Thirty-two type 2 diabetic patients who underwent
kidney biopsy in our hospital between 2012-2019 were
included in the study. Type 2 diabetic patients who have
proteinuria of 1gr> day without any diabetic retinopa-
thy were included in the study. Exclusion criteria were
as follow: insufficient medical data, unqualified biop-
sy material, presence of diabetic retinopathy without
any signs of superimposed glomerular disease (rapidly
increase in creatinine level, ANCA seropositivity and
persistent hematuria), stage 4 or 5 kidney failure, and
patients with a kidney transplant.

Demographic data of patients, clinical information
(duration of diabetes, accompanying diseases, e.g. hy-
pertension, coronary artery disease, type of antidiabetic
medication), laboratory test results (level of proteinuria
in 24 hrs urine, presence of hematuria in urine, blood
urea, creatinine, albumin, hemoglobin Alc levels) were
gathered. Diabetic retinopathy was assessed by a spe-
cialist ophthalmologist.

All renal biopsy samples were evaluated by a ne-
phropathologist with standard light microscopy and

immunofluorescence. Electron microscopy (EM) is
not routine in our center, thus it is not used for diagno-
sis The pathological diagnostic criteria of diabetic ne-
phropathy were thickening of the glomerular basement
membrane (> 395nm in women and > 430nm in men)
and mesangial enlargement with or without nodular
glomerulosclerosis.

Statistical Analysis. Groups’ gender, application
complaint, age of diabetes, insulin requirement, ad-
ditional diseases, amount of proteinuria, presence of
hematuria, urea creatinine, albumin, hemoglobin Alc
values are presented as numerical data mean * standard
deviation, median (minimum-maximum) and categori-
cal data number (frequency percentage). Patients were
divided into two groups: non-diabetic nephropathy
(groupl) and diabetic nephropathy (group2) according
to kidney biopsy results. The distribution of each group
was checked with the Kolmogorov-Smirnov test and
histogram. Normally distributed numerical data were
compared with the Student t-test and non-normally
distributed data were compared with the Mann Whit-
ney U test. Categorical data compared with Pearson
Chi-square and Fisher Exact test. P <0.05 was consid-
ered statistically significant. All statistical analyses were
made using the Jamovi program (Version 1.2) [19].

Results. In the present study, the number of men
and women was equal. The mean age of the patients was
52 years (range, 41-67 years), the duration of diabetes
was 10 years (range, 3-16 years), and the mean creati-
nine values were 1.6 mg/dl (range, 0.64-3.4 mg/dl). In
the groups 81% (n = 26) of our patients were using in-
sulin and 34.4% (n = 11) had accompanying coronary
artery disease.

In 14 of 32 patients, NDN was reported in his-
topathological evaluation. Membranous nephropathy
was detected in 4 of these patients, focal segmental
glomerulosclerosis (FSGS) in the other 4 patients,
IgA nephropathy in 2 of the patients, and light chain
disease in 2 patients, minimal change nephropathy in
another patient, and finally AA amyloid in one pa-
tient. NDRD seen superimposed on DN (DN + inter-
stitial nephritis and DN + FSGS) was observed in two
patients. These 2 patients were included in the NDN
group during statistical analysis. In our study totally
16 of 32 patients were shown to have NDN (NDN
Group). The rest of the 16 patients were named as DN
Group.

Demographic and clinical and laboratory features
according to the groups are given in Table 1.

Table 1
Clinical and laboratory characteristics of nephrotic and non nephrotic groups
Nondiabetic nephropathy Diabetic nephropathy
Nephrotic Non-nephrotic Nephrotic Non nephrotic P
(n=9) (n=7) (n=11) (n=5)

Age 52.33 (49-67) 53.57(41-62) 50.63 (42-63) 48.2(44-53) 0.589

Diabetes year 7.2 (5-15) 7.71(4-15) 13.18 (8-16) 12.4 (10-15) 0.003
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Continuation of Table 1

Nondiabetic nephropathy Diabetic nephropathy
Nephrotic Non-nephrotic Nephrotic Non nephrotic P
(n=9) (n=7) (n=11) (n=5)
HbAlc 7.07 (5.9-9.5) 7.9 (7.9-10) 7.8 (5.7-8.8) 8.6 (6.6-11) 0.133
Creatinin(mg/dl) 1.32 (0.6-2.6) 1.72 (0.8-1.2) 1.9 (0.9-3.1) 1.78 (0.7-2.4) 0.246
Albumin(gr/L) 3.81 (3.1-4.4) 3.91 (3.5-4.6) 3.51(3.2-3.8) 3.76(3.4-4.1) 0.089

Student t-test and Mann Whitney U test were used to compare the groups.

Among the parameters evaluated HbAlc levels
(p<0.015) and the duration of diabetes (p<0.01) were
higher in the DN group. Also, the mean serum albumin
level was lower in the DN group (p = 0.027). There was

no statistically significant difference between the groups
according to the other data (p > 0.05)

Both groups were subgrouped as nephrotic and non-
nephrotic proteinuria and evaluated separately (Table 2).

Table 2
Clinical and laboratory characteristics of diabetic and nondiabetic nephropathy groups
Total Diabetic Nondiabetic p

Age 51.37516.676 50.29445.966 52.60%+7,613 0.345
Gender(male), n (%) 16 (50) 10 (62.5) 6 (37.5) 0.157
Diabetes time, (year) 10.19£4.295 13.5 (8-16) 6 (3-15) <0.001
nsulin use, n (%) 17 (53.1) 10 (62.5) 7 (43.8) 0.288
Oral antidiabetic drug use, n (%) 15 (46,9) 7 (41.2) 8(53,3) 0.78
HbAlc (%) 7.775£1.284 8.28241.195 7.2£1.172 0.015
Coronary a. disease n (%) 11 (34.4) 7 (43.8) 4 (25) 0.264
Thyroid disfunction n(%) 11 (34.4) 7 (43.8) 4(25) 0.264
Dialysis need, n (%) 7(21.9) 5(31.3) 2(12.5) 0.394
Proteinuria 4.334+1.883 4.500+2.193 4.186%1.615 0.645
(g/24h)

Hematuria n (%) 26 (81.3) 12 (75) 14 (87.5) 0.654
Creatinin (mg/dl) 1.682+0.734 1.800%0.730 1.5491+0.739 0.343
Total protein (g/1) 6.834+0.335 6.859+0.264 6.807+0.409 0.668
Albumin (g/1) 3.725+0.377 3.588+0.254 3.88010.439 0.027

Kruskal Wallis test was used to calculate p-values.

The longest diabetes duration and the highest cre-
atinine values were found in the nephrotic DN group.
Contrary to this, the mean HbAlc level was higher in
the non-nephrotic DN group. The lowest duration of
diabetes, the lowest mean HbAlc values and the low-
est mean creatinine values were found to be in the ne-
phrotic NDN group.

While patients in the isolated DN group received
conservative treatment, patients in the NDN group
were treated according to the underlying disease. Dur-
ing the follow-up period, 5 patients in the DN group
and 2 patients in the NDN group needed dialysis. Two
patients in the NDN group and 1 patient in the DN
group passed away. The follow-up of other patients
continues in the nephrology outpatient clinic.

Discussion. Information on NDN development
mechanisms is inadequate and speculative. Recent
pieces of information suggest that hyperglycemia, gly-
colysis end products, immune complexes, and bio-
chemical changes in diabetes activate kidney cells by
causing increased cell adhesion molecules and pro-
inflammatory cytokines through protein kinase [20].
Some proteins that have been altered in diabetes have
the potential to trigger inflammation such as oxidized
LDL. Immune complexes and glomerular IgG depos-
its (especially proinflammatory IgG1 and IgG3) were
detected in experimental models of diabetes. Exposure
to antigenic compounds and glomerular changes may
cause an immune reaction in the subepithelial are [21].
However, some authors found no difference in the fre-
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quency of NDN in patients with and without diabetes,
and argued that glomerulonephritis detected in the dia-
betic kidney is only a coincidence [22].

It is often made a clinical diagnosis of diabetic ne-
phropathy when diabetic patients have retinopathy and
proteinuria. Therefore diabetic patients did not receive
renal biopsy until they are suspected to have NDN. Un-
fortunately, there is no available guideline on which
diabetic patient should receive a kidney biopsy. Although
DN is generally considered to exist during the develop-
ment of microalbuminuria in patients with type I diabe-
tes, the probability of having NDN or mixed glomeru-
lopathy should be considered in patients with type II
diabetes. Many studies have found a strong relationship
between diabetic retinopathy and nephropathy [23]. The
presence of diabetic nephropathy in 44-70% of diabetic
patients without retinopathy indicates that the likeli-
hood of DN should not be ignored in the absence of reti-
nopathy, but the absence of retinopathy may be a strong
indicator of NDN [24]. In our study, patients without
diabetic retinopathy were selected and it was noteworthy
that the kidney biopsy results in the group with a long
duration of diabetes was related to diabetic nephropathy.

In most regression studies, nondiabetic nephropa-
thy was found to be associated with an absence of reti-
nopathy and a short duration of diabetes. Therefore, it
will be appropriate to perform a kidney biopsy in this
group of patients in order not to skip an underlying
non-diabetic glomerular disease. In our study, the de-
tection 0f 43.75% NDN and 6.25% mixed nephropathy
in the biopsy results of type II diabetic patients without
diabetic retinopathy supports the importance of biopsy
in this group of patients.

The specificity of microscopic hematuria and ac-
tive urinary sediment for the diagnosis of NDN in the
diabetic patient group is 93.1% to 100% and the posi-
tive predictive value is 81% to 100%. Some studies
have suggested that in typical diabetic glomerulopathy,
hematuria can be detected at a rate of 35-78%, so it is
not useful for the diagnosis of NDN (26). Dysmorphic
RBCs in the urine sediment may be more useful than
microhematuria for indicating NDRD [25]. In our
study, hematuria was found in 12 (75%) of 16 patients
in the group with diabetic nephropathy and 14 (87.5%)
patients in the NDN group. In addition, the duration
and severity of hyperglycemia, hyperlipidemia, hyper-
tension and proteinuria are also known risk factors for
diabetic nephropathy. In a single-center study a diag-
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B.1. I'pomsincekuii’, I'.€. Kononona'

Oco0mMBOCTI PO3NMOBCIOKEHOCTI XPOHIYHOr0 IUCTUTY Cepe MiJITKIB

'Y «Inctutyt yposorii iMm. akan. O.dD. BosianoBa HAMH VYxpainn», M. KuiB, Ykpaina
2KHII TepHomiibchbKa KOMyHaibHa jikapHs Ne2, M. TepHomiib, YkpaiHa
3IBano — PpaHKiBchbKa obIacHa KiiHiYHA TikapHs, M. IBaHo-®paHKiBChbK, YKpaiHa

Pestome. Buxodsuu iz memu pobomu - ouiHumu OUHAMIKY 3aX60PHEAHOCHI, ROULUPEHOCMI XPOHIUHO20 YUCMUMY
y nioaimkie 060x cmameil 8 NOPiIBHANbHOMY Pe2iOHAAbHOMY acheKmi 00 3a2anbHOYKpPaiHcbKkux. Bionosiono 6ye eukopuc-
mMaHuil nepeuHHULL mamepian.

Memoou. B pobomi npedcmasnenuii nopisnsanvHuil ananiz (3a 2013 — 2017 pp.) 3axeoprosarnocmi ma nouuperoc-
mi XpoHiuHO20 yucmumy ceped nionimkie 06ox cmameii 6 Yxpaini Ha nidcmasi danux oghiyitinoi 36imunocmi. Busuaauce
inmencueHi Koegiyicumu 6 po3paxyHky Ha 10 muc. i0nogioH020 HaceAeHHs ma AOCONOMHI 8eAUMUHU 8 PO3Pi3i n’amu
pecionie Kkpainu, obnacmeil, wo 6xo0samo 0o ix ckaady, ma m. Kueaa.

Pezyaomamu. Buseneno 3p0cmaHHs 3aX80pH08aHOCMI ma nowUpeHocmi namonoeii ceped woHakie ma diguam npu
oinvuiomy memni npupocmy nepuwioi (na 30% npomu 8,1% oo 1,3 ma 4,0 na 10 muc. y 2017 p.), na mai inmeHcugHo2o
npouecy ceped onakie (na 42,0% ma 22,2% npomu 20,0% ma 6, 1% 6ionogiono) ma euuux eéeauuun cepeo disuam (00
2,2 ma 6,9 npomu 0,4 ma 1,2 ceped ronakis 6ionosiono). Y 2017 p. na obaixy nepebyeano 432 nionimiie 3 XpoHiuHum
yucmumom, wio Ha 7,5% menue, nincy 2013 p., 30% 3 Hux npunadano Ha eunadku 3 enepuie 6CMAaHOB8ACHUM OlA2HO30M,

dons dieuam cmanosuna 84 — 86%.

Bucnoeok. Jlosederno 3pocmanus nowupeHocmi namonoeii 8 ycix peeionax, 3a eunamiom Iliedennoco ma m. Ku-
€sa, 3axeoprosarocmi — 6 3axionomy, llenmpanvromy, Iliedenno-Cxionomy. Buseneni obaacmi, wo coopmyroms cumya-
Yiro 3a BUCOKUMU NOKA3HUKAMU MA MAOMb MeHOeHYiel0 00 3poCmanHs, K ceped I0HAKie mak il diguam.

Ki11040Bi c10Ba: xporiunuii yucmum, nowupericms, 3aX60pH8anicms, nNioAimku, wHaku, dieuama.

Introduction. Urinary tract infections are consid-
ered to be the most common bacterial infection world-
wide [1-3]. Among the urinary system diseases in chil-
dren, urinary tract infections appear most often [2, 4].
Their spread is of interest in connection with frequent
recurrences and the development of complications in a
form of pyelonephritis [5, 6]. As a result, this group of
diseases is in the first place in the structure of nephropa-
thy in children and is 77 — 80% of all cases of hospital-
izations [2, 4]. A precondition for the development of
the situation should be cystitis which takes the chronic
form without proper treatment and become its starting
moment [7]. That is why just chronic cystitis in children
acquires medical and social significance. Its peculiarity
increases in adolescents because, according to the litera-
ture, % children of the older group are diagnosed with
structural changes in the urinary tract on the background
of aggressive course in children of early age groups that
accompany common somatic diseases [2, 7]. The rel-
evance of studying the dynamics of the epidemiological
process of chronic cystitis increases if we add to the above
data the fact that the birth rate in Ukraine, according to

Harania CaiinakoBa
urol.epid@gmail.com

official statistics, 2013 to 2017 decreased by 15.3% (from
11.1 to 9.4 by 100 thousand people), but children aged
15 — 17 years at the same time decreased by 21.1% (from
1.3697 to 1.080.070, respectively). Information on indi-
vidual administrative territories in terms of all-Ukrainian
trends is important in terms of making targeted effective
medical and social decisions.

In this regard, this study aimed of the work is to
assess the dynamics of the incidence, and prevalence of
chronic cystitis in adolescents of both sexes in a com-
parative regional aspect to the all-Ukrainian.

Materials and Methods. There was collected and
summarized in a comparative aspect the information
on the incidence and prevalence of chronic cystitis in
adolescents of both sexes in Ukraine from 2013 to 2017
based on data from the State Statistics Service and of-
ficial reports of medical institutions of the Ministry of
Health. The maximum and minimum indicators of fre-
quency of the specified processes on 10 thousand of the
corresponding population, and also absolute values as a
whole on Ukraine and its separate territories (regions,
areas) were defined. In case of the need to compare the
data in their context for the study period, the average
values with the standard error were calculated. In the
analysis of indicators, the classical approach of estimat-
ing variation series was used. The student’s criterion
was used to determine the difference between the two
statistical populations.
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Results. The study of the data of the five-year
analysis of intensive coefficients per 10 thousand of the
relevant population (hereinafter, for convenience, their
specific values are given) the prevalence and incidence
of chronic cystitis (CC) in adolescents in Ukraine
showed their growth, both among young people and
girls. In particular, the growth rate is 3.7 times higher
in the case of morbidity (30% vs. 8.1% in prevalence);
in 2017, their levels were 1.3 and 4.0 against 1.0 and
3.7 for five consecutive years. This feature is inherent
in persons of both sexes. Namely: the rate of increase
in the incidence rate of boys twice and girls was 3.6
times higher than the prevalence (42.8% vs. 20.0%
and 22.2% vs. 6.1%, respectively). As a result, in 2017
the incidence rates were 0.4 and 2.2 among boys and
girls, respectively, against 0.28 and 1.8 in 2013; preva-
lence was 1.2 and 6.9 against 1.0 and 6.5, respectively.

In addition, it is obvious that in both cases among girls
the levels are significantly higher. Thus, in the case of
morbidity of 5.5 times (2.2 vs. 0.4 among young men),
a prevalence of 5.7 times (6.9 vs. 1.2), i.e. in the first
and second cases, the overall picture in the country is
formed on their scores. In addition, the data on the pre-
dominance of the rate of increase in morbidity put be-
fore the health authorities an urgent need to prevent the
development of lower urinary tract infections. Although
this applies more to girls, the more intensive increase
in the disease among boys (by 42.8% against 22.2% of
girls) also attracts attention.

To objectify the assessment of the dynamics of
these processes by region, taking into account the rela-
tively wide variability of time series, in the regions that
are part of them, the average values for each with a stan-
dard error were determined (Table 1 and Table 2).

Table 1

Dynamics of levels of prevalence of chronic cystitis among adolescents, taking into account gender
(10 thousand people); M = SD

Teens Boys Girls
Regions

2013 2017 2013 2017 2013 2017
Western 2,7+0,7 4,4t1,4 0,7210,2 1,2+0,2* 4,6+1,0 7,8+8.,9
Central 3,840,9 5,2£0,6* 0,9+0,2 1,7610,2* 7,5+1,9 10,0+1,4*
Northeast 4,1£0,7 4,8+1,1 1,1£0,3 1,1£0,5 6,2+1,2 6,8%0,5
Southeast 3,0+0,3 3,5%1,1 1,51£0,4 1,210,2 5,0£0,5 6,0+1,9
Southern 3,4+1,1 3,040,7 1,440,6 0,940,2 2,5+1,8 5,0%1,5
Kyiv 10,4 8,6 1,89 2,5 19,0 15,1
Ukraine 3,7 4,0 1,0 1,2 6,5 6,9

*The difference between the indicators is significant between the years; p <0.05.
Table 2
Dynamics of chronic cystitis incidence rates among adolescents based on gender (10 thousand people); M £ SD
Regions Teens Boys Girls

2013 2017 2013 2017 2013 2017
Western 0,5%0,2 2,0£0,8* 0,1£0,08 0,5%0,08* 0,8+0,4 3,4+1,5*
Central 1,6£0,7 2,0£0,5 0,4+0,09 0,8+0,2* 1,340,3 2,0£0,5
Northeast 0,9:0,04 0,740,05 0,4+0,03 0,3+0,02* 1,4+0,5 1,240,1
Southeast 0,8%0,2 1,2£0,5* 0,4%0,2 0,6+0,1 1,2£0,1 1,9£0,8
Southern 0,620,1 0,2£0,07* 1,240,3 0,3%0,1*
Kyiv 3,8 1,3 0,81 6,9 2,6
Ukraine 1,0 1,3 0,28 0,4 1,8 2,2

* The difference between the indicators is significant between the years; p <0.05.

As can be seen from Table 1, an increase in preva-
lence was observed, except for the South, in four re-
gions of Ukraine and the city of Kyiv, but only in the
Central was it significant. Higher indicators than the
average Ukrainian were in the Central (5.2 * 0.6),
North-Eastern (4.8 = 1.1), Western (4.4 £ 1.4) regions
and the capital 8.6. The revealed peculiarity of the sex

was not only in the generally higher rates among girls,
but also in their growth in all regions except the capital.
Among young people, this process was probable only in
the Western, and Central regions and the capital dur-
ing stabilization in the North-East and had the opposite
character in the South-East and South. When analyz-
ing the magnitude of the prevalence and dynamics of
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changes in the oblasts of the regions, attention is drawn
to the Western — Lviv (in 2017 7.2 against 3.3 in 2013),
Chernivtsi (12.9 vs. 6.3); in Central — Vinnytsia (7.3
vs. 3.1), Kyiv (5.5 vs. 3.5), Cherkasy (4.9 vs. 2.8); in
the North-East — Chernihiv (7.6 vs. 5.2), Sumy (3.7
vs. 2.4); in the South-East — Dnipropetrovsk (3.8 vs.
3.5), Luhansk (9.4 vs. 3.4); Kherson (4.6 vs. 5.8) and
Kyiv (8.6 vs. 10.4, respectively) stand out for their high
performance. In some cases, these areas coincide in the
similarity of changes among boys and girls. That is, 10
regions of Ukraine and the capital need heightened at-
tention for the adoption and implementation of appro-
priate clinical and organizational measures.

Analysis of the dynamics of registered, including
newly detected cases of chronic cystitis in Ukraine in
adolescents based on gender is of interest, as noted, in
terms of assessing the quality of diagnosis and treat-
ment of its acute form, which in terms of individual ar-
eas during decentralization is of particular importance
for making managerial and clinical and organizational
decisions. The pathology also attracts attention as a

separate independent disease, the recurrent nature of
which, with the frequency of serious complications in
the form of, for example, most often pyelonephritis, is
an important medical and social problem. Its actualiza-
tion is determined by the age period of the contingent.
Over the last five years of official statistical reporting
(2013-2017), the number of registered adolescents with
CC has decreased by 7.5% to 432 people. While main-
taining the predominance of girls among them, which
accounted for 84 — 86%, it was they who decreased by
9% with the growth (1.5%) of sick boys; in 2017, there
were 363 and 69, respectively. Every third of them
(30 — 31.5%) was diagnosed for the first time. In total,
such cases were practically unchanged — 136 patients,
most of whom were girls — 117 and 114 in 2013 and
2017 (86.0 = 2.9 and 83.8 + 3.1%, p <0.05). A signifi-
cant decrease was observed against the background of
the tendency to increase the number of young people
(by 15.8%) from 19 to 22 patients. The presented data
together with other important information are illustrat-
ed in Table 3 and Table 4.

Table 3
Dynamics of the number of patients with chronic cystitis in adolescents, taking into account gender
Teens Boys Girls T
T T /3
Regions 2013 2017 /3 2013 2017 /3 2013 2017 %
aoc. | % |aoe. | % : aoc. | % | a6e. | % : aoc. | % |aoe. | %
Western 91 [ 19,5] 128 | 29,9 | +40,7 13 19,1 17 | 246 | +30,8 78 | 19,5 | 111 | 30,6 | +42,3
Central 87 [ 18,6 | 99 | 23,0 | +13,8 10 | 14,7 | 17 | 24,6 | +70,0 77 | 193 82 [ 22,6 | +6,5
Northeast 45 | 96 | 40 | 9,2 -11,1 6 8,8 5 7,2 -16,7 39 198 ] 35| 96 -10,2
Southeast 128 | 27,4 | 81 | 18,7 | -36,7 23 338 | 17 | 24,6 | -26,1 105 | 26,3 | 64 | 17,6 | -39,0
Southern 40 | 85 | 30 | 7,0 -25,0 13,2 7,2 -44.4 31 | 78 ] 25 | 6,9 -19,4
Kyiv 76 | 16,3 | 54 [ 12,5 -29,0 10,3 11,6 | +14,3 69 17,3 | 46 | 12,7 | -333
Ukraine 467 |100,0| 432 [100,0| ~-7,5 68 [100,0] 69 |100,0| +1,5 399 (100,0| 363 |100,0( -9,0
Table 4
Dynamics of the number of newly diagnosed patients with chronic cystitis among adolescents,

taking into account gender

Teens Boys Girls T
. T T /3
Regions 2013 2017 n/3 2013 2017 /3 2013 2017 %
aoc. | % | aoc. | % & aoc. | % | aoc. | % i aoc. | % | aoc. | %

Western 25 | 17,0 | 55 | 40,4 | +120 4 (210 7 |31,8 +75 19 [ 16,2 | 48 | 42,1 | +152,6
Central 35 [ 257 38 | 28,0 | +8,6 2 [10,5] 8 |36,4 | +300 33 1282 30 | 26,3 -9,0
Northeast 10 | 7,4 6 4.4 -40,0 2 [10,5]) 1 45 -50,0 8 6,8 5 4.4 -37,5
Southeast 33 | 243 | 27 [ 19,8 | -18,2 8 42,1 6 |273| -25,0 25 | 214 21 | 18,4 | -16,0
Southern 7 5,1 2 15| -714 - - - - - 7 6,0 2 1,7 -71,4
Kyiv 28 20,6 8 59 | -714 3 [ 158 - - - 25 [ 214 8 7,0 -68,0
Ukraine 136 |100,0| 136 |100,0 - 19 [100,0| 22 |100,0| +15,8 | 117 [100,0| 114 |100,0| -2,6

The results of the comparative analysis of the ta-
bles reveal the general situation in the country. As can
be seen, in three of its regions (Northeast, Southeast,
South) and the capital, there was a decrease in adoles-
cents with CC, both among all registered and with a new

diagnosis. Its pace, except for the South-Eastern re-
gion, is higher than the first. In the Western and Central
regions there was an increase in these and other cases,
and in the West, with three times more intensity, falling
ill for the first time (120% vs. 40.7% of all). This nature
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of the dynamics of indicators in the regional aspect is
similar for patients of both sexes. Some differences are
in the pace of their change. A significant increase in sick
adolescents in the Western and Central regions, an un-
even decrease in the indices of the other three and the
capital affected the structure of their territorial distribu-
tion. Thus, if in 2013 most patients were registered in
the South-Eastern region (27.4%), then in the Western
(19.5%) and Central (18.6%), in 2017 their sequence
changed in the following order: Western (29.3%), Cen-
tral (23.0%) and South-Eastern (18.7%). As before, the
other three places in the corresponding sequence were
occupied by the capital (12.5%), Northeast (9.2%) and
Southern (7.0%) regions. As for the distribution of
newly detected cases, in 2013 the first three belonged
to the Central (25.7%), South-Eastern (24.3%) regions
and Kyiv (20.6%), while in 2017 respectively Western
(40.4%), Central (28.0%) and South-Eastern (19.8%).
There were 3.5 times fewer of them in Kyiv, which lost
its third place and moved to fourth. It should be noted
that the above structure with the dynamics of its chang-
es completely coincides with that among girls, which is
quite logical taking into account their superiority.
Discussion. Analysis of the five-year study of the
official statistic reports testified to the growth of read-
ings on morbidity and prevalence of chronic cystitis
(CC) among the teenagers in Ukraine by 30.0% and
8.1%; in 2017 they were 1.3 and 4.0 per 10 thousand,
respectively. The process was more intensive in youths
(by 42.8% and 20.0% against 22.2% and 6.1% in girls,
respectively), but the levels of morbidity and prevalence
were less (0.4 and 1.2 against 2.2 and 6.9 per 10 thou-
sand of the respective population). That is, the girls are
ill 3 times oftener, this coordinates with the data of the
majority of authors [7, 8]. The data on the growth of
infection of the urinary system (IUS), in the structure
of which CC is one of the leading places, prevail among
teenagers [2]. Other authors share the opinion of the
dominative place of this pathology among IUS, indi-
cating that its part reaches 60% and in 25% of children
with chronic failure of urination is diagnosed CC, 19-
20% of them are hospitalized [7, 8]. The study of the in-
formative sources did not show exact data for perform-
ing comparative analysis. The presence of information
concerning IUS in some works cannot be correct with
this aim. With this, we find a reference on the available
prevalence of cystitis in the child population, including
chronic forms, as the most dangerous from the point
of its course and complications [9, 10]. We agree with
the authors, that the actuality of chronic inflammation
of the urinary bladder takes an important place in the
structure of urologic diseases in children, and the prob-
lem of diagnostics and treatment, as usual, is rather ac-
tual; we think it important to pay attention again to the
data of statistic reports used as a source of information
that discovers an important aspect of a problem. It is
the active dynamic observation the role which is very
important nowadays. Along with this, the percentage of
teenagers with cystitis under observation was 2.6% in

201, and it was less than in 2016 when it was 4.1%. The
situation demands the actualization of family doctors to
keep time the control examination of the contingent, to
perform prophylactic measures, and, if necessary, fol-
lowing the results of analysis, to employ nephrologists
and urologists for consultation with further tactics of
treatment. In each region some oblasts actually shape
the situation; they focus on more adolescents with CC
and newly diagnosed cases. Thus, in the Western re-
gion, such are Ivano-Frankivsk, Lviv, and Chernivtsi,
wherein in 2017 sick adolescents accounted for 78.1%
of all registered; in Central Vinnytsia, Kyiv, Khmel-
nytsky (73.0%); in the North-East Dnipropetrovsk,
Kharkiv (58.0%); in the South - Kherson (43.3%).

Thus, the above data refer to important from the
point of view of their value to make the corresponding
clinical-organizing, administrative measures, involving
local government bodies, and systems of public health,
the role of which in the solution of problems on im-
proving the health of the population and, in the first
turn, of children, is one of the leading tasks, especially
under circumstances of decentralization which gains its
prevalence and extends the possibilities of their imple-
mentation into clinical practice.

Conclusions. It was established that in Ukraine
the incidence and prevalence of chronic cystitis among
adolescents of both sexes have increased by 30% and
8.1%, respectively, to 1.3 and 4.0 per 10 thousand from
2013 to 2017. The increase in morbidity and prevalence
was more intense in boys to 0.4 and 1.2 against 0.28 and
1.0 (by 42.8% and 20.0%), in girls by 22.2% and 6.1%
to 2.2 and 6.9 per 10 thousand. The growth rate of the
incidence is 3.6 times higher than in girls and twice as
high in boys. There were identified regions with high
and increasing levels of incidence and prevalence of
chronic cystitis among adolescents of both sexes (West-
ern, Central, Northeastern), as well as 9 areas that stand
out among others and affect the situation in Ukraine
as a whole (Lviv, Chernivtsi, Vinnytsia, Cherkasy,
Chernihiv, Sumy, Dnipropetrovsk, Kherson) and Kyiv.
Among the total number of adolescents with chronic
cystitis, which in 2017 was 432 people, which is 7.5%
less than five years in a row, 30% were cases with a first
diagnosis, and the percentage of girls was 84 — 86%.
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Abstract. Our study aimed to establish a possible correlation between parathyroid hormone (PTH)
levels and biomarkers of inflammation in hemodialysis patients with secondary hyperparathyroidism.
Methods. This observational cross-sectional study involved 108 hemodialysis patients with secondary
hyperparathyroidism. The levels of serum cytokines interleukin-1 (IL-1), IL-6 and tumor necrosis
factor-alpha (TNF-alpha) were determined in all patients. The correlations between the levels of
inflammatory mediators on the one hand and the level of PTH on the other were studied. The effects
of diabetes, heart failure (HF), fractures, and smoking on the inflammatory status and PTH levels
were assessed.

Results. The level of IL-1 in patients with diabetes was more than 2 times higher than in patients
without diabetes (p<0.05). The level of IL-6 in patients with diabetes was more than 3 times higher
than in patients without diabetes (p<0.05). The level of TNF-alpha in patients with diabetes was more
than 1.5 times higher than in patients without diabetes (p<0.05). The level of PTH was more than 2.4
times higher in patients with diabetes compared with patients without diabetes (p<0.05). The level of
IL-1 in patients with HF was 1.7 times higher than that in patients without HF (p<0.05). The level
of IL-6 in patients with HF was more than 3 times higher than in patients without HF (p<0.05). The
level of TNF-alpha did not differ significantly in patients with and without HF. The level of PTH was
more than 2.3 times higher in patients with HF compared with patients without HF (p<0.05). The level
of IL-1 in patients with fractures was more than 2.8 times higher than in patients without fractures
(p<0.05). The level of IL-6 in patients with fractures was more than 3.6 times higher than in patients
without fractures (p <0.05). The level of TNF-alpha in patients with fractures was more than 1.5 times
higher than in patients without fractures (p<0.05). The level of PTH was more than 2.4 times higher
in patients with fractures compared to patients without fractures (p<0.05). Smoking status in our study
did not affect the levels of both PTH and inflammatory mediators. A positive correlation between the
concentration of IL-6 and serum PTH was found (r = 0.7; p <0.001).

Conclusions. The presence of chronic inflammation is characteristic of hemodialysis patients with
secondary hyperparathyroidism. Proinflammatory cytokine levels are significantly higher in patients
with diabetes, HF, and a history of fractures. A positive correlation between the level of IL-6 and PTH
may indicate a relationship between the development of secondary hyperparathyroidism and chronic
inflammation.

Key words: secondary hyperparathyroidism, hemodialysis, parathyroid hormone, chronic
inflammation, interleukin.
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1.0. Odymap, O.M. Jlobona, C.J1. Ayaap, B.M. CaBuyk
Xponiune 3ananenns y xsopux Ha XXH V I'/l 3 BTopuHHMM rinepnapaTupeo3om

Y «Iacturyt Hedposorii HAMH VYkpainn», m. Kuis, Ykpaina
2KHIT «KuiBchknit MicbKnit LIEHTp HedpoJtorii Ta giamxizy», M. Kuis, Ykpaina
SHauioHaapHMI iHCTATYT OXOpOHU 300poB’s Ykpainu im IT.JI. Iyrmka

Pestome. Memoio nawoi pobomu 6y10 6Cmano8umu MONCAUBY KOpeasauito mixc piensamu napameopmony (II1TI)
i Giomapkepamu 3ananreHHs y eeModianizHux nayienmie 3 emopurHum einepnapamupeozom (BI'TIT).

Memodu. Mu nposeau nonepeune (o0Homomenmue) docaioxncenns. Jlo docaidxucenns 6yau 3aryueni 108 eemo-
dianizHux nayicHmie 3 6MOPUHHUM 2inepnapamupeo3om. Y 6cix xeopux 8u3Ha4aiu pieHi cUPOBAMKOBUX UUMOKIHIG
inmepaeiixin-1 (IJI-1), 1JI-6 ma ¢paxmop nexpozy nyxaun arvgpa (THD-anvpa). Ilposedenuii ananiz kopeaayiiinux
36’93Ki6 Midc pigHAMU 3anaibHux mediamopie 3 00Ho20 b6oky, ma pienem IITI, 3 inwoeo. byao oyineno eniue Has6-
Hocmi diabemy (LI/), cepyesoi nedocmamnocmi (CH), nepesomie ma cmamycy nasinHsa Ha 3anasvbHUuil cmamyc ma
pisens ITTT.

Pesyaomamu. Pieni npozananvrux mediamopie IJ1-1, 1JI-6 ma TH®-o 6yau nidsuwenumu y 00caioxncyeanux
xeopux. Pieenv IJI-1y nayiecumis 3 IJ] 6invwt nixc 6 2 pa3u nepesuusyeasé maxuil y nauienmie 6e3 diabemy (p<0,05).
Pisenv IJI-6 y nauienmie 3 IIJ] 6invu Hixe 6 3 pasu nepesuuyeas makuii y nayienmie 6e3 diabemy (p<0,05). Pigens
TH®-anvgpa y nauienmie 3 LI 6invwt Hine 6 1,5 pasu nepesuutyseas maxuil y nayichmie 6e3 diabemy (p<0,05). Pieenv
II'TT 6ye Ginvuwt Hixc 6 2,4 pasu euwuii y nayienmie 3 L[J[ nopienano 3 makum y nayienmie 6e3 diabemy (p<0,05). Pi-
eend L/I-1y nayienmie 3 CH ¢ 1,7 pa3ie nepesuuiyeas maxuii y nayienmie 6e3 CH (p<0,05). Pigenv IJI-6 y nayicumis
3 CH 6invw nince 6 3 pasu nepesuwysas maxuii y nayiecumie 6e3 CH (p<0,05). Piseno THD-anrvgha docmosipno He
8idpizusecs y nayicumie 3 ma 6e3 CH. Pieenv IITI 6ye Oinvw Hine 6 2,3 pazu euwuit y nayicumie 3 CH nopiensano 3
makum y nayienmie 6e3 CH (p<0,05). Pieenv lJI-1y nayienmie 3 nepesomamu 6iasvut Hixe 6 2,8 pasu nepeeuiyyeas
makuii y nayienmie 6e3 nepeaomie (p<0,05). Pieenv I/I-6 y nayicumie 3 neperomamu Ginvui Hixc 6 3,6 paszie nepe-
suwysas makuii y nayieumie 6e3 nepeaomis (p<0,05). Pieeno THD-anrvgha y nayicumis 3 nepesomamu 6invu Hixc 6
1,5 pa3u nepeeuuiyeae makuii y nayienmie oe3 nepeaomie (p<0,05). Pazom 3 mum, pieenv I[ITI Oye birvuwi Hixc 6 2,4
pasu eUWULL y nAyieHmie 3 nepesoMamu NOPIGHAHO 3 MaKum y nayieumie 6e3 nepeaomie (p<0,05). Cmamyc nansinus 6
Hauiomy docaioxcenHi He enaueas Ha pieeHs sk IITI, mak [ mediamopie 3ananenus. Buseaenuii nosumuenuii kopeas-
yiiHuil 36’130k mixc konyenmpayiero IJ1-6 ma I'TT cuposamku kposi (r=0,7; p<0,001).

Bucnosxu. [lna eemodianiznux nayicumie 3 BI'TIT xapakmepuum € Has6Hicmb XpOHiuH020 3ananreHus. Pieni
npo3ananvHux YUmMokinie docmogipHo euwii y nayieumie 3 I/, CH ma nepeaomamu 6 anamuesi. Buseaenuii nosu-
mueHuil Kopeaayiinuil 36’130k mixc pienem IJ1-6 ma IITI moxce ceiouumu npo 63aemo3e’s3ok pozeumky BITIT ma
npouyecie XpoHiuH020 3aNAaNEHHA.

KiwouoBi cinoBa: emopunnuii 2inepnapamupeos, emodianis, napamupeoioHuii 20pMoH, XpOHiYHe 3andaieHHs,
iHmepaelKinu.

Betyn. Y maimieHTiB, sIKi JTIKyIOTBCS TeMOiai-
30M CHCTEMHE 3amajieHHsI XapaKTepU3YEThCS BUpa-
XKEHUM 3anajJbHUM CTaTyCOM Ta Bi[irpa€ KIJIIOYOBY
pOJIb Y MiABUIIEHIN 3aXBOPIOBAHOCTI Ta CMEPTHOCTI.
bararo ¢dakTopiB MOXYTh CIIpUATU aKTUBALlii 3ama-
JICHHS y aHOi KOropTu XxBopux. OKpiM TpaauLiiHUX
3anajibHUX OioMapKepiB CJiJ BUSHATU POJIb OKCUIA-
TUBHOTO CTPECY B MiATPUMAaHHI XpOHIYHOTO 3anajieH-
HS y OianizHux xBopux. HacnpaBai HUPKU € OTHUM
3 HaiOibLI MeTabOJiYHO aKTUBHUX OPraHiB, 110 PO-
OUTHb iX OCOOJMBO BPAa3JIMBUMHU IO OKUCTIOBATBHUX
MOIIKOIXKeHD [1].

Ounena Jlo6ona
doctor_yelena@ukr.net

XpoHiuHa xBopoba Hupok (XXH) acoltitoeTscs 3
MOPYIIEHHSIM TOMeocTa3y (BTpaToOl0) KiCTKOBOi TKa-
HUHU, IO CYIPOBOIXYEThCSI PO3BUTKOM HUPKOBOL
ocreoauctpodii, a TaKOX CYIMHHOI Ta €KTOMiYHOI
Kanpludikalii Ta 6ioXiMiYHUMU MOPYIIEHHSIMU KaJlb-
hii-¢ocdopHoro Meradbonizamy, Ta ideHTUDIKYETb-
cs K MiHepasbHi Ta KiCTKOBi mopyiieHHs npu XXH
(XXH-MKIT) [2-4].

3ananbHUN cTaH, KU XxapaktepHuil nis XXH,
MOXe OyTHM TIOB’SI3aHUI 3 piBHEM MNapaTTOPMOHY
(IITT). Hesiki mochimkeHHs MOKa3aau, IO 3amajeH-
HSI MOX€E BUKJIMKATU HEOOOPOTHE OKUCIECHHS 3alUlll-
KiB MeTioHiH-cyJbboHy B cTpykTypi IITI. Li 3MiHuU
B TPUBUMIPHINl CTPYKTYpi 3MiHIOIOTh B3a€EMOJiI0 MiX
IITT i iioro peuentopoM. OgHAaK JOCTYMHi KOMeEp-
LifiHi Habopu He 31aTHi po3pi3HATU okucaeHuit ITTT.
Takum 4yuHOM, 3a HAIBHOCTI XPOHIYHOTO 3amajeHHs
iHTeprpeTallig 3HayeHb cupoBaTkoro IITI Ta ouiHka
TSIKKOCTI KiCTKOBOI Ta CYAMHHOI MAaTOJIOTii MOXe OyTh
yckJagHeHa [5].
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3 iHwmoro 60Ky, nokasaHo, o IITI ctumymtoe
BUpPOOJIEHHS iHTepeiikiny-6 (IJI-6) octeobaactamu i
KIiTuHaMu nedinku [6, 7]. ¥ cBorw uepry, 1JI-6 moxe
MOJYJIOBATU CUHTE3 rOocTpoda3oBUxX OiNKiB B MEUiHIIi
[8]. LLi naHi mO3BOJIMIM 3aNTPOTIOHYBATH TTPU3HAUEHHS
Biraminy [l JIiTHIM JI0ASM 1/ 3HUXEHHs piBHiB 1J1-6
Ta C-peaktuBHoro 6iika (CPII) y cupoBaTii KpoBi Ta,
MOXJIUBO, ISl 3HUXEHHSI PU3UKY KiCTKOBOI MAaTOJ0-
rii, 30KpeMa umuciia TnepejoMiB, Ta TpoMOoeMOOJiu-
HMX CYOIUHHUX Tofi [9]. TakuM 4MHOM, TALliEHTH 3
rimepnapaTupeo3oM TEOPETUYHO MOXKYTh MaTU OUbIII
Bucokuii pisenb 1JI-6, CPII a6o daxkropy HEKpO3y
nyxgvuH anbda (THD-o). OnHak momepenHi mocii-
JOKEHHS Al CyNepeusiuBi pe3yabTatu. B neskux mpo-
CIIIKEHHSIX BUSIBJISUIA MiABUIIEHI PiBHI LIUX MapKe-
piB 3amajieHHs MpU TinepnapaTupeosi Ta MokKasaiu ix
KOpeJsLilo 3 MapkepaMu pe3opoOuii kictok [10-13],
TOAi SK B iHIIMX TOKa3aHa BiICYTHICTb AOCTOBipHOI1
pisnui B piBHssx CPII, 1JI-6 Ta 1eiiKOLMTIiB 3 KOHTP-
onpHOW Tpynoto [14, 15]. Kpim Toro, pesynbratu
LIO0 BIUIUBY MapaTUPEOiAeKTOMii Ha CYOKJTiHiuHE 3a-
najeHHs TaKoX OyJaM cynepedwuBUMU. ocaimkeHHs
rokasaju sik 3HuxkeHHs [10], Tak it migumerHs [15-
17], a6o BincytHicTh 3MmiH [12, 18] piBHiIB MapKepiB
3aMajieHHs Mic/s napaTupeoinekromii. TaKMM YMHOM,
B3a€EMO3B 130K CTaHy XPOHIYHOTO 3aMaJieHHsI Ta BTO-
PUHHOTO TillepanapaTupeo3y B TOMY YMCJIi i MaToOTriX
KiCTOK € He 10 KiHIIs ICHUM Ta MoTpedye BUBYEHHS.

Tomy MeTOI0 Haloi podoTu OyJI0 BCTAHOBUTU
MOXJIUBY Kopessuito Mix piBHsimu IITI i 6iomapke-
paMu 3anajieHHs y TeMOoJiajli3HUX Malli€HTiB 3 BTOPUH-
HuM rinepnapatupeo3om (BITIT).

Marepianan Ta Meroam: lle oGcepsaliiiiHe ToO-
nepeyHe (OMHOMOMEHTHE) [OCHTIIXEHHS BUKOHAHO
B pamkax H/IP «BUBYUMTH NaTOreHETUYHi MEXaHi3-
MU (GHOpMYBaHHSI KOMOpPOigHOCTI y xBopux Ha XXH
VI cranii», JaepXaBHUN peecTpalliiHUil HOMeEp:
0119U000001.

Jo nocnimkxeHHs 3anydeHi 108 mauieHTiB, ski Ji-
kyBanuch B KHIT «KMIIHTa/l», sikuii € KAiHiYHOIO
0a3olo Binaity epepeHTHUX TexHonoriik Y «HCTUTYT
Hedposorii HAMH Ykpainu». Kputepissmu BKItOUeH-
HSI XBOPUX Y NOCIiKEHHS Oyiu: Bik moHana 18 pokis,
JikyBaHHS H3T (HUpKOBO-3aMiCHOIO Tepari€lo) Oiib-
111e 3-X Mics1iB, HasSIBHICTh MOCTIHHOTO CYTUHHOTO J10-
cryny, Kt/V>1,2; nikyBanns ']l 3 pa3u Ha TOKIeHb He
MeHiue 4 ron, iHbopMoBaHa 3roja XBOPOTro MPUIHS-
TU y4acTb y AOCHIIKeHHi. KputepissMu BUKIIOUEHHS
3 JOCHIMXXEHHS BBAXAJIUCH: MOMEpPEenHs MapaTupeoi-
JNEKTOMisl Ta CTaHU, SIKi XapaKTepU3YIOThCS BUCOKUM
piBHEM 3alajieHHsI, a caMe: TeMOIiaJli3 i3 TUMYACOBUM
LIEHTPAJIbHUM BEHO3HUM KaTE€TEPOM, HOBOYTBOPEHHS,
aKTUBHA iH(eKIlis, Ka COPUYMHUIA TOCIiTATi3allilo
3a 15 aHiB 10 3a00py KpoBi, rernatut B a6o C; BinMoBa
nauieHTa.

Koxnomy  piamisHomy xBopomy B  KHII
«KMIHTad» momicsiisi BUBHAYa€TbCS CTaHAAPTHUMI
OioxiMiuHMIi TpOodisib, IKUI BKJIIOYAE CEYOBUHY, Kpe-
aATUHIH CUPOBATKU KPOBi; CUPOBATKOBI PiBHi 3arajib-

Horo 0inKy, anpOyMmiHy, Kaiito, Kaublilo, docdary,
reMorio0iny, 6inipyoiny, AJIT, ACT. Koxni 3 Mic.
BU3HAuYaBCsl TapaTropMoH, GepUTUH Ta % HaCHUYEHHS
tpaHchepuny (HCT).

JlomaTKoOBOTO 10 CTaHAAPTHUX METOMAIB JOCIIi-
JKEHHS Y BCiX XBOPUX BU3HAYAIU PiBHI CUPOBAaTKOBUX
uuTokiHiB IJI-1, 1IJI-6 Ta TH®-anbda.

Bwmict B cuposatui Kposi nurtokini JI-1, 1J1-6
ta TH®-anbha BusHavanu y 108 remomianizHux mna-
LieHTiB. JlOCHiIXeHHS MPOBOAMIM 3a JOMOMOTION0
iMmyHodepMmeHTHOTO aHatizatopy «LabLine-090», Bu-
kopuctoByBain TecT-cuctemu <«NovaTec (Elisa)»,
«Accu-Bind (Elisa Microwells)», «<ELISA (orgentec)».
Mexi HoOpMaJIbHUX 3HaY€Hb (pehepeHTHUN Niana30H)
3a/laHi BUPOOHUKOM TeCT-CUCTeM. PeppeHTHI 3HaUeH-
g DJI-1: 0-1 or/ma, DJI-6: 0-0,5 nor/mn, TH®-ansda:
0-1 rir/mut.

Marepianu [IOCHIIKEHHS CTaTUCTUYHO TIPO-
aHajizoBaHi. BukopucTaHi MeTonu mapaMeTpUYHOro
i HemapaMeTpuyHoOro aHaniidy. HakomuueHHs, KO-
pUTYBaHHS, CUCTEMAaTU3allis BUXiAHOI iHPopMalii i
Bidyastizallisi OTpUMaHUX Pe3yJbTaTiB 3AiMCHIOBAIN-
cd B eNeKTpoHHUX Tabnuisx Microsoft Office Excel
2016. CTaTMCTUYHUI aHali3 MPOBOAUBCS 3 BHMKO-
puctanHgaM nporpamu STATISTICA 12 (po3poOHuK
- StatSoft.Inc). KinbKicHi MOKa3HUKN OIIHIOBAINCS
Ha MpeaMeT BiANMOBiAHOCTI HOpMaJbHOMY PO3MOMAiNY,
JUTS IbOTO BUKOPUCTOBYBaBcs kputepiit Koamoro-
poBa-CmupHoBa. OCKiJbKM pO3MOAiJA OCHOBHOI Yac-
TUHU NapamMeTpiB OyB BiAMiHHUM BiJl HOPMaJILHOTO,
CYKYMHOCTI KiJIbKiCHUX TIOKa3HUKiB OMNUCYBAJIUCS
3a JOMOMOrOI0 3HaueHb MediaHu (Me) i HUXHBOTO
i BepxHboro kBaptuiein (Q1;Q3). HomiHanbHi maHi
OonucyBaiucs i3 3a3HAYEHHSIM aOCOJIOTHUX 3HAYE€Hb
i MPOUEHTHUX YacTokK. s MiXrpyrnmoBOro mopiB-
HSIHHS KUJTBKICHUX JAHUX ABOX HE3aJIeXHUX BUOOPOK
CTATUCTUYHY 3HAUYLIiCTh Pi3HULI BCTAHOBIIOBAIU
3a gomnoMoroio U-Tecty 3a MeTogoM MaHHa-YiTHi.
BcTaHoBMIOBAIM HAasSIBHICTh YW BiICYTHICTh 3B’SI3KYy
MiX MOCHiAXYBaHUMU MOKa3HUKAMU 3a JOMOMOOIO
KOPEJISLIMHOTO aHali3y i BU3HavYaiu KoedilieHT (r)
Kopensuii IlipcoHa misi MOKa3HUKIB, 110 BiTIHOCSATb-
csl 10 iHTepBaJibHOI ab00 HOMiHaJbHOI IIKaJu, abo
paHroBuii koediuieHT (r) kopensuii 3a CrnipMeHOM,
SIKIIIO X04a O OJMH 3 ABOX MOKA3HUKIB BiTHOCUBCS 10
MOPSAKOBOI IIKAAX YU He OYB HOpPMaJlbHO PO3MOMi-
JieHUM. JIOCTOBIpHICTh KOPEJSILiHOTO 3B’SI3Ky BU-
3HAYaaU 3a MOKA3HUKOM JOCTOBIPHOCTI KOE(DilliEHTY
Kopesiii. PizHMLIS BBaXaacst 1OCTOBIpHOIO MPU 10-
CSITHYTOMY piBHi 3HauumMocTi p < 0,05.

Ilin yac BUKOHAHHS POOOTU MOTPUMAHI MPUH-
UMY 6i0eTUKM, 3aKOHOAABYMX HOPM Ta BUMOT ILIOAO
MPOBEAEHHS 0iOMEAUYHUX TOCITiKEHD.

Pe3yabTaTu. 3araibHa XapakTepuCTUKa BKITIOYE-
HUX y AOCTI>XXeHHS Malli€HTiB mofaHa y Tabnuii 1.
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Tabauys 1

3arajibHa XapaKTepPUCTHKA XBOPUX

IToka3Huk 3HayeHHs
Cratb (9010BiKH, n/%) 68/63
Bik, poku 54 [43; 67]
IMT, xr/m2 23,5[22,3; 25,8]
Tpusanicts H3T, Mmic. 36 [22; 65]

3aNuIIKOBUIA Aiype3, MJ1/000y

300 [200; 690]

Komop6inHi ctanu (n/%)

HiabGer 27/25
TimepreH3is 104/96
CepleBa HEIOCTaTHICTD 35/32
AHeMist 101/94
Taninus 32/30
Ilepenomu KicToK ( cTeTHa ) 20/18
JlabopatopHi TecTu

Temorno6iH, r/n 96 [88; 109]

3arajgbHuUii 60K, /7T

66,8 [63,9; 72]

CupoBaTKOBUii aIbOYMiH, T/J1

38,9[37,5; 40,8]

CevyoBUHa, MMOJIb/JT

17,8 [16,1; 22,7]

Kpeatnnin, MKMOJIb/JT

734 [638; 849]

Kanp1iiit, MMOJIB/T

2,3[2,2;2,4]

Dochop, MMoIb/IT

1,71 [1,44; 2,1]

ITapatropmoH, mr/mit

479,5 [256,9; 878,6]

DeppuTUH, MKT/JT

128 [108; 252]

%HCT

29 [19; 41]

Kamniit, mmosb/n

5,115,155,9]

AHaJi3 KOHLEHTpallil mpo3anajibHUX LIUTOKiHIB
BU3HA4YMB, 1o BMmicT IJI-1 B cupoBarui KpoBi OyB
minBunieHuM y 84 (78%) xBopux, Toxi AK y 24 (22%)

He BiApi3HSIBCS Bil HOpMaJIbHUX 3HaueHb. KoauBaHHS
BMmicty IJI-1 ©Oymo Bim 0 nr/mnm mo 13,2 nr/ma
(Tabm. 2).

Tabauys 2
IToka3HuKM PiBHIB 3anabHUX MapKepiB y AianizHux nauientis 3 BITIT
IToka3nuk 3HaYeHHs
UI-1, nr/mMn 2,95[1,1; 4,75]
1J1-6, iir/mur 7,3 [4,15; 15]
TH®-anbda, ir/min 5,6 [4,0;7,1]
Pisens 1JI-6 B cupoBaTtiii KpoBi OyB migBuiieHuM BMicty TH®-anbda Oyao Bix 1,9 nr/mna

y 101 (94 %) xBopux Ta 'y 7 (6%) He Bigpi3HSBCS Bin
HOpMaJibHUX 3HayeHb. KomuBanus Bmicty 1JI-6 Gyio
Bim 0 mr/mu go 78,5 rir/mi.

Bmict TH®-anbpa B cupoBaTii KpoBi OyB
migBuienuM y 108 (100 %) xBopux. KonauBaHHs

no 12 or/mi.

BusiBneHuit mo3uTUBHUIN KOpEaUiiHUN 3B’SI30K
Mix kKoHueHTpatieo 1JI-6 ta IITI cupoBaTKu KpoOBi
(r=0,7; p<0,001) (puc. 1).
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90 . . . . . . .
r=0,7; p<0,00

80 ° o
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60 . .
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600 800 1000 1200 1400 1600
IITT, nr/mn
Puc. 1. KopensiiiiHuii 38’130K MiX KoHLeHTpartieto 1JI-6 ta ITTT cupoBaTku KpoBi y TemoianisHux naiieHTis 3 BITIT.

CTaTUCTUYHO 3HAYYIIOT0 KOPEISLiifHOTO 3B’ A3KY Taxko:k 0yJ/10 BUBYEHO CTaH XPOHIUHOTI0 3aIajleHHsI Ta
piBHs cupoBatkoBoro I[1TT 3anexHo Bim HasgBHocTI LIJI,

mix piBHsmu IJI-1 Ta TH®-a 3 ogHoro 6oxky Ta
piBHeM IITT 3 iHmoro He BusiBieHo (r=0,17, p=0,07 CH, HasgBHOCTI NepeIOMiB KiCTOK Ta CTaTyCy MaJliHHSI.

ta r=0,16, p=0,09 BigmosigHo). Pesynbratu mpeacTaBieHi BilITOBITHO B TAOIMIISX 3-6.

Tabauys 3
PiBni moka3nukiB xponiunoro 3anajenns ta I1TI 3anexno Bix HasBHOCTI/BincyTHOCTI HiabeTy
1 Tr— (nlilzlﬂ Heniaﬁemqr(lz Z[;;;})Keﬂnﬂ HUPOK
IITT, nr/mMn 909 [557,2; 1078,9] 375,51217,1;702,7]*
UI-1, iir/mn 4,911,6; 8,8] 2,410,9; 4,4]*
1J1-6, ir/mn 19,319,3; 33,8] 6,0[3,3; 8,7]*
TH®-anbda, nr/min 7,9 [4,8; 10,0] 5,0[3,9; 6,3]*

IMpumitka. *p<0,05 — DOCTOBIpHO 3HAUYIIA BiAMiHHICTb.

I[Ipn mpoBemeHHI KopensuiiitHoOro aHajuizy Oynao vy mauieHTiB 3 LIJI (r=0,7; p<0,001), Tak i1 y mamieHTiB
BCTAaHOBJICHO IIO3UTUBHUI Kopensauiiinuii 3B’s30k  6e3 LI (r=0,56; p<0,001) (puc. 2).
Mix koHueHTpauieo 1JI-6 ta ITTT cupoBaTku KpoBi sIK

IManienTn 3 LI/ IMauienTn 6e3 LI
90
1=0,7; p<0,001 1=0,56; p<0,001
80 ° 80
(o]
70
60 R
E 5
B E
€ 6 40 @
= =
20
0

400 600 800 1000 1200 1400 1600
[ITT, nr/mn

600 800 1000 1200 1400 1600 0
IITT, rr/mi

0 200 400

Puc. 2. KopensiwiitHuii 38’s130K MiX KoHLeHTpauieio 1J1-6 Ta cupoBatkoBuM IITT 3anexno Bix HasiBHOCTI LI/T.
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Bu3HaueHO MO3UTUBHUI KOpPEJSLiAHUN 3B’130K MixX KoHueHTpaliew IJI-1 ta IITI cupoBaTku KpoBi B
rpymi mamienTis 3 LI (r=0,61; p<0,001) (puc. 3).
IHamienTn 3 111

14

[r=0,61, p=0,0008] ' ' [ o ]

12

10

UI-1, ir/mn
(@)

0 200 400 600 800 1000 1200 1400 1600
IITT, nr/mo

Puc. 3. Kopensauiiinuii 38’130k Mixk KoHueHTpauieto 1JI-1 ta I1TT cupoBaTku KpoBi y nauieHTiB 3 LI1.

Pazom 3 TuMm, He Oyno BusBieHo ctatuctudHO piBHeM TH®-o ta [TTT cupoBaTKu KpoBi SIK y MAIliEHTIB
3HAUYIIOro KopeJsuiiiHoro 3B’a3ky Mix piBHeM IJI-1 3 LI (r=0,002; p=0,9), Tax i1 B rpyni nauieHTiB 6e3 L]
ta [ITT cupoBarkm kpoBi B rpymi mamieHTiB 6e3 LIJI (r=-0,02; p=0,8).

(r=-0,18; p=0,08). Kpim TOoro, HamMmu He BHU3HAYECHO Amnani3 konuentpauii [T Ta npo3anaibHUX LUTO-
CTaTUCTUYHO 3HAUYIIOTO KOPEJSIIITHOTO 3B’I3Ky MiX  KiHiB 3ayexxHo Bin HasiBHOCcTi CH mpencrasieHo y Taoi. 4.

Tabauys 4
PiBHi nokasnukiB xpoHiuHoro 3ananeHHs Ta IITT 3a1exkHo Bix HAABHOCTI/BiICYTHOCTI ceprieBoi HeIOCTATHOCTI
IToka3nuk XB((;IZ ; SC) Al XBO(I::S;;)CH
TTT, /v 878,6 [557,2; 1078,9] 371,9 [217,1; 527,7]*
UI-1, rr/mn 3,8[2,0:7.,7] 2,2[1,0; 4,6]*
1JI-6, rir/mn 17,2 13,2; 33,8] 5,2[2,9; 7,31*
TH®-anbha, nr/mr 6,1[3,9;9,0] 5,5[4,1; 6,4]

[Mpumitka. *p<0,05 — 10CTOBipHO 3HaUYyIlla BiAMiHHICTb.

BcranoBieHo MMO3UTUBHUI KOpeJsiliiiHMii  KpoBi K y nauieHTiB 3 CH (r=0,62; p<0,001), Tak i1 y
3B’5130K MiX KoHueHTpauielo [JI-6 ta IITT cupoBatku mauientiB 6e3 CH (r=0,59; p<0,001) (puc. 4).

Tagientu 3 CH IMaunientu 6e3 CH
90 90
r=0,62; p<0,001 r=0,59; p<0,001
80 o 80 o
70 70
60 60
= o © 5 &
= =
= = 50
= =
Ne) =}
= = ¥
30
20
10
0
0 200 400 600 800 1000 1200 1400 1600 50 100 150 200 250 300 350 400
MTT, nr/mn TITT, nr/mn

Puc. 4. KopensiuiitHuii 38’130K MiX KoHLeHTpaieio 1J1-6 ta ITTT cupoBaTku KpoBi 3aexHo Bin HasiBHOCTI CH.
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BusBneHuii no3UTUBHUI KOpesLiiHWI 3B’930K  KpoBi B rpyni nauieHtiB 3 CH (r=0,45; p=0,007)

Mix KoHueHTpauiero IJI-1 Ta IITIT cupoBatku

(puc. 5).

ITanienTn 3 CH

14

r=0,45, p=0,007

12

—
S
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(@) oo

0 200 400 600

800 1000 1200 1400 1600
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Puc. 5. Kopensuiitanii 38’130k Mixx KoHlieHTpali€eto [JI-1 ta I[ITT cupoBaTku KpoBi y maiieHTiB 3 CH.

Pazom 3 Tum, He OyJ0 BUSIBJIEHO CTAaTUCTUYHO
3HAYYIIOT0 KOPEALiifHOro 3B’sI13Ky MixX piBHeM I[JI-1
ta IITI" cupoBaTk; KpoBi B rpymi namieHTtiB 6e3 CH
(r=-0,19; p=0,09). He BU3HAYCHO TaKOX CTaTUCTUI-
HO 3HAYYILIOTO KOPEeNSALiifHOTO 3B’SI3Ky MiX piBHEM
TH®-a 1a I[ITI cupoBaTkM KpoOBi K y MAIliEHTIB 3

CH (r=0,16; p=0,4), taK i1 B rpyImi nauieHris 6e3 CH
(r=-0,06; p=0,6).

Anani3 koHueHTpauii I1'TI Ta npo3anaabHuX -
TOKIiHIB 3aJIeXXHO Bif CTaTyCy NaJliHHS IIPEeACTaBIECHO Y
TabI. 5.

Tabauys 5
PiBHi nokasHukiB xpoHiunoro 3anajenns Ta IITT 3anexno Bin cratycy najgiHns
17 O — XBopi, AKi NaIATh XBopi, gKi He NaTATh
(n=32) (n=76)

MTT, rr/mn 547,6 [244,2; 916,2] 463 [256,9; 828,7]
1JI-1, mir/™mot 2,7[1,65; 5,6] 2,9510,95; 4,7]
1J1-6, rir/mn 8,9 [4,4;25,4] 7,213,9; 10,1]
TH®-ansha, rr/ma 4.9 (3,8;6,2] 5,7 [4,5;7,3]

He Oyno BMSIBIEHO CTaTUCTMYHO 3HAYYIIOTO
KopeJsuiitHoro 3B’s13Ky MixX piBHsmu 1JI-1, 1JI-6 Ta
TH®-a 3 omHoro 6oky Ta piBHeM IITI' cupoBaTkmn
KPOBi He3aJeXXHO BiJl CTaTyCy HaliHHS.

Konuentpauii IITI ta mnposzanaibHUX LIUTO-
KiHIB 3aJIeXXHO Bil HasBHOCTI HasIBHOCTi/BiaCyT-
HOCTi MepeIoMiB CTETHOBOI KiCTKU TIpeACTaBIEHO
y Tab. 6.

Tabauys 6

PiBHi moka3nukiB xponiunoro 3anajentsa Ta IITI 3aiaexno Bix HassBHOCTI/BincyTHOCTI

nepeJioMiB CTErHOBOI KiCTKH

ToKa3HMK XBopi 3 nepeJoMaMH CTETHOBOI KiCTKH XBopi 0e3 nepeioMiB
(n=20) (n=88)
IITT, nr/mn 916,2 [630; 1156,4] 375,5 [217,1; 702,7]*
LWL, 6.6 [3.8:8.7] 2,3[0,9; 4,4]*
LJ1-6, rir/mn 22,2[17,2; 37,4] 6.2[3.3: 8.7]*
TH®-anega, mr/vn 814.8; 10,4] 5,3 [4; 6,6]*

IMpumitka. *p<0,05 — mocTOBipHO 3HAYYLIA BiAMiHHICTb.
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Ilpu mpoBeneHHI KOpeasuiiiHOTO aHafi3y Oyso
BCTAHOBJIEHO TMO3UTUBHUI KOpEJNSLUidHUI 3B’S30K
Mix KoHleHTpauieto 1J1-6 Ta [1TT cupoBaTku KpoBi sIK

XBopi 3 nepesioMamu

r=0,58, p=0,007

90
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y Malli€HTiB 3 MepeJioMaMU CTerHOBOI KicTKu (r=0,58;
p=0,007), TaK i y nauieHTiB 6e3 nepenomin (r=0,62;
p<0,001) (puc. 6).

XBopi 0e3 nepeiomis

r=0,62; p<0,001
80
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Puc. 6 KopesmiitHuii 38°s130K Mixk KoHIIeHTpalti€lo 1J1-6 Ta cupoBatkoBuM I1TI 3ayiexXHO Bim HasSIBHOCTI ITepeIOMiB.

He Oyno BUsIBIEHO CTaTUCTUYHO 3HAYYIIOIO KO-
penguiiiHoro 3B’a3Ky Mix piBHeM IJI-1 ta IITI cupo-
BaTKM KPOBI SIK y HaLi€HTiB 3 nepensoMamu (r=-0,16;
p=0,13), Tak 1 B IpyIi MNali€eHTIB 0e3 MepeIoMiB
(r=0,29; p=0,21). He Oyn10 BUSIBICHO CTaTUCTHI-
HO 3HAYYILIOTO KOPEJNSLiifHOTO 3B’SI3Ky MiX piBHEM
TH®-o ta [1TT cupoBaTKM KPOBi K y TAIli€HTIB 3 Ie-
penomamu (r=-0,07; p=0,8), Tak i1 B Tpymi MaIli€HTIB
6e3 nepeaomiB (r=0,02; p=0,9).

OO0roBopenns. XpoHiuHe 3amajeHHS € OCHOBHUM
KOMIIOHEHTOM YpEeMiuHOTO (DEHOTHITY, ITOB’SI3aHOTO
3 PO3BUTKOM KapAioBacKyJAspHUX MOJiiA Ta OLIKO-
BO-eHepreruyHoi HemocTtatHocTi [19, 20], a Takox
CUJIBHUM IIPEIUKTOPOM HECIIPUSTIMBUX HACTIOKIB Y
Mali€HTiB, AKi nepedyBaroTh Ha aianisi [21, 22]. He-
3BaXKalouu Ha Te, 1110 NPOTSITOM OCTaHHIX pOKiB Oy
3po0JIeHI BaXJIMBiI KpPOKHU JJI pO3YMiHHS (haKTOpiB,
1110 IPU3BOASTH A0 XPOHIYHOrO 3arajieHHsl, i IIUISIXiB,
MOB’SI3aHUX 3 MNaTo(i3i0JIOTiEI0 1LILOTO ITOIINPEHO-
ro YyCKJIaIHEHHS, HasBHI 3HaHHS II¢ He IPUBEIU 0
pO3p0oOKU HaAiMHMX TepalneBTUYHUX 3aXOMiB IJS Jii-
KyBaHHS IIbOTO BaxXKJIMBOTO KOMIIOHEHTA YPEMidHOTO
CTaHy.

IMaparropmon (ITTT) € oCHOBHUM peryasaTopoM
roMeocrasy Kanblito i ¢pochopy. IITT momynioe ak-
TUBHICTb OCTe00JIaCTiB i1 pe30opOllil0 OCTEOKJIACTIB,
30ibllIyE peadcopOlLlil0 Kajbllilo B HUPKOBMX Ka-
HaJIBISIX 1 CTUMYJIOE TIepPEeTBOPEHHS 25-TimpoKcHBi-
taminy /I B 1,25-murinpokcuBitaMin /I 3a 101IoMOroio
1 -rinpokcunasu B Hupkax. Kpim toro, IITI mie Ha
KIiCTKOBiI KJIITUHM, 30iMBLIYIOUM eKCIIpeciio (aKTopy
pocry dibpobracriB-23 (OPD-23) [23]. Bumii xoH-
ueHTpauii IITI acowioloThCs 3 MiABUILIEHUM PU3UKOM
CMEPTHOCTI cepel JIiITHIX JIOAEeH B 3arajbHii MOmyJs-
uii [24, 25]. 3 pi3HUX MATOJIOTIYHUX MPUYMH Iapa-
IIUTOBUIHI 3a7103U MOXYTh CEKpEeTyBaTU HaAMipHY
kinbkicTs [1TT i Buknukartu rinepmapatupeo3 (I'TIT),
KW MOXXHA KJacu(iKyBaTH SIK IEpBUHHUI, BTOPUH-

HUI 1 TpeTuHHUI [26]. Buasunocs, mwo IT'TIT acowio-
€TbCS 3 MiIBUILIEHUM PU3MKOM HEeraTUBHUX KIIIHIYHUX
HACJIIKIB i cMepTi, SIK B 3araibHiil momysmii [24], Tak
i y mamienTis 3 XXH [27, 28].

3B’s130K Mix 3amaneHHsM i [ITT 3ammmiaerscs
HesicHUM. OCTaHHIM 9acOM 3’SIBJIISIETBCS BCE OiIbIIe
rmy6Jikauiii, mpucBaYeHux npoMmy nuraddi [20, 29].
Jlesiki excrniepuMeHTalbHI Ta KIiHIYHI JOCJiIXEHHS
nokasanu, mo piBeHb IITT Moxe OyTu moB’s13aHmii i3
sanajneHdsaM [30-32]. B monepenHix mociimKeHHSX
BUSIBJICHO 3HUKEHHSI CTaTyCy 3aIlaJICHHS ITiCJIsI Imapa-
tupeoinexromii y manientis 3 TTIT [10, 33]. OnHak
piBeHb 3amnajieHHs ITicJisl apaTUpeoideKTOMii CUJIBHO
Bapiloe B pi3HUX gociaimkeHHsx. Tak, paHille NoBigo-
MJISIIIOCS PO TiaBuineHHs [ 15] piBHiB MapkepiB 3ama-
JIEHHs, a00 BigcyTHicTh 3MiH [18].

Cheng Ta id. [30] BusABMIM, 110 MapKepH 3ala-
neHHs1, 3okpeMa CPII, mmpuHa po3nompiny epurpo-
mutiB (RDW) i BimHOmIeHHSI TpOMOOIIUTIB 10 JTiMpO-
uTiB (platelet-to-lymphocyte ratio — PLR) 30inpmry-
I0TbCA 31 30uIbLIeHHSIM KOoHLeHTpauii IITI y cupo-
Batui y gopocaux CIIIA, mo BKasye Ha IMMO3UTUBHUN
B3aeMO3B’130K Mix 3amaieHHsM i IITT. Qin ta iH.
[34] mokasanu MO3UTUBHUI KOPEJALIMHUIA 3B’ SI30K
Mix piBHeM IITI Ta nietapHuM 3anajbHUM iHAEKCOM
(dietary inflammation index — DII) gk B 3aranpHiit
nonyJsiii, Tak # y xsopux Ha XXH. ¥ gocaigxeHHsIx
in vitro OyJio JOBeleHO, 110 AesIKi 3amajbHi LIUTOKi-
Hu, 3okpeMa [JI-8, TH®-anbdpa TOo1O MiACUIIOIOThH
cuHTe3 i cekpeuiro IITI 3a gmomomororw sigepHOro
dakTopa-kB (NF-xB) i BIuimBaioTh Ha TpaHCKPUII-
i KanbLiii-uyTiuBoro pertenropa [35-37]. Pasom
3 TUM, gociimxkeHHi Jaqueto Ta cmisar. [38] He Gyio
3HaiigeHo 3B’s13Ky Mix piBHeM IITI Ta takumm 3a-
naabHuMK Mapkepamu gk 1J1-1, 1J1-6, TH®-anxsda.

B Hamiiit po6oTi MU mpoaHaidi3yBaid MOXKJIUBUI
B3a€MO3B 130K IMOKA3HUKIB XPOHIYHOTO 3araJieHHs Ta
IITT y remomianizHux xsopux 3 BI'TIT.
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PiBHi mposananpHux MmemiatopiB 1JI-1, 1JI-6 Ta
TH®-0 Oynu MigABUIIEHUMU y TOCITIIKYBAaHUX XBO-
pUX, 1O CIIBMAga€ 3 JaHUMU 0araTbOX MOCITiIXEHb
[19, 20]. Hamu 6ysno mokasano BriuB LI/ Ta CH Ha
piBeHb XpOHiuHOTro 3ananeHHs. Tak, pieHb IJI-1y ma-
uieHTiB 3 LI 6inbu1 HixX B 2 pa3u MepeBUILYBaB TaKUIA
y nauieHTiB 6e3 giadety (4,9 [1,6; 8,8] mpotu 2,4 [0,9;
4,4] nr/mna, p<0,05). PiBens 1JI-6 y mauienTis 3 L/
OinplI HiX B 3 pa3u MepeBUIYBaB TaKUI y MAlli€HTIB
6e3 miadery (19,3 [9,3; 33,8] mpotu 6,0 [3,3; 8,7] nr/
mi, p<0,05). Pisenr TH®-anbha y mauientis 3 L/
Oinb HiX B 1,5 pa3u nepeBuUllyBaB TAKUI Y TIALiEHTIB
6e3 miabety (7,9 [4,8; 10,0] mpotu 5,0 [3,9; 6,3] rir/mu,
p<0,05). Pazom 3 TuM, piBeHb IITI OyB OGiiiblI HixX B
2,4 pa3u BuluMit y nauieHTiB 3 LIJI mopiBHSHO 3 TaKuUM
y nauieHTiB 6e3 miabetry (909 [557,2; 1078,9] npotu
375,5[217,1; 702,7] ir/mn, p<0,05). Hami gani momo
nocToBipHO Bullux noka3HukiB I1TI y mauieHTiB He
CIIBMAAAlOTh 3 JTaHUM iHIIUX qochigHukis [39, 40], Ta
MOXYTbh OyTW MOB’SI3aHi 3 Majol BUOIPKOIO MallieH-
TiB, Pi3HUM BiKOBUM Ta T€HAEPHUM CKJIAIOM XBOPUM,
BiICYTHICTIO ypaXyBaHHSI MEAMKAMEHTO3HOI Teparil
BITIT.

Pisenn IJI-1 y mauientis 3 CH B 1,7 pasiB nepeBu-
1yBaB Takuii y nauientiB 6e3 CH (3,8 [2,0; 7,7] npoTu
2,2[1,0; 4,6] nr/ma, p<0,05). Piens 1JI-6 y nauieHTiB 3
CH 6inb1I HiX B 3 pa3u nepeBULIyBaB TaKUii y Malli€H-
1iB 6e3 CH (17,2 [13,2; 33,8] ipotu 5,2 [2,9; 7,3] rir/mi,
p<0,05). Pisens TH®-anbda 1ocToBipHO HE BiPi3HSB-
¢ y nauieHTiB 3 Ta 663 CH. Pazom 3 Tum, piBeHb ITTT
OyB OinbII HiX B 2,3 pasu Bulumii y maiieHtis 3 CH
MOPiBHSHO 3 TakuM y nauieHTiB 6e3 CH (878,6 [557,2;
1078,9] mpotu 371,9 [217,1; 527,7] nr/mn, p<0,05).
Lle Moxe cBigunTH SIK Mpo HeraTuBHUIA Briue BITIT
Ha MOSIBy Ta PO3BUTOK KapAio-BacKyJSpPHUX TMOMdil,
Tak W Mpo HeraTuBHi BIIMBU HasgBHO1I CH Ha mepe®ir
BITIT.

Ax LJI [41], tak 1 CH [42, 43] € cTaHamu, sKi
XapaKTePU3YIOThCS HASIBHICTIO XPOHIYHOTO 3arajieH-
HSI, TOMY OUYiKyBaHUMMU OYJIY Oifblll BUCOKI PiBHi MPO-
3anajbHMX LUTOKiHiB 32 yMoBU noeaHaHHs L] Ta CH
3 onHoro 6oky, Ta XXH 3 iHuoro.

B Hamomy nmociigkeHHi OyB BUSIBACHUU MO3U-
TUBHUI KOpENSIUiiiHUIA 3B’SI30K MiX KOHLIEHTPAIli€I0
1JI-6 Ta IITT cuposarku kposi (r=0,7; p<0,001), o
kopeitoe 3 ganumu Cheng ta cmiBast. [30] Ta Qin Ta
cmiBaBT. [34] mpo HasIBHICTh MO3UTUBHOTO 3B’SI3KY MiX
piBHeM IITT Ta cTaHOM XpOHiIUHOrO 3amajieHHs. Aje
3amnepeuye pesyabtatd Jaqueto ta cmiBaBT. [38] mpo
BiJICYTHiCTb TaKOTO 3B’SI3KY.

bBinbir BupaxeHi B3a€eM0O3B’S1I3K1 MiX MOKa3HUKA-
MU 3anajieHHs Ta piBHeM [1TT Oynu BUsIBIEHI B iATpy-
nax xpopux 3 LI/l Ta CH. Tak, O0yjso BCTAaHOBJIEHO IO~
3UTUBHUUN KOPEJSLiHHNN 3B’SI30K MiX KOHLEHTpAaLli-
eto IJI-6 ta I1TT cupoBaTku KpoBi sIK y marieHTiB 3 L1
(r=0,7; p<0,001), Tak i1 y mauienriB 6e3 LI (r=0,56;
p<0,001). BusgBiaeHuil MNO3UTUBHUI KOpesSLiiHUI
3B’5130K Mix koHuUeHTpauieo 1JI-1 ta IITT cuposat-
KU KpoBi B rpyni nanientis 3 LIJI (r=0,61; p<0,001).

Pa3zom 3 TuM, He OyJ10 BUSIBJIEHO CTATUCTUYHO 3HAUY-
1IOTO KOpeJISLiiHOTO 3B’3Ky MixX piBHeM IJI-1Ta ITTT
CUpPOBATKM KpoBi B rpyni nauieHriB 6e3 LI (r=-0,18;
p=0,08). BcTaHOBJIEHO MO3UTHUBHUI KOpEISLiiHUI
3B’s130K MiX KoHleHTpauieto [J1-6 ta [1TT cupoBatku
KpoBi sk y matnienTiB 3 CH (r=0,62; p<0,001), Tak if y
nawieHTiB 6e3 CH (r=0,59; p<0,001). BusiBieHuii mno-
3UTUBHUUN KOpENSLiHHUNI 3B’130K MiX KOHUEHTpalli-
€to IJI-1 ta IITT cupoBaTKu KpOBi B IpyIli NALIiEHTIB 3
CH (r=0,45; p=0,007). Pazom 3 TUM, He OyJ10 BUsIBJIE-
HO CTaTUCTUYHO 3HAYYIIOTO KOPEISILiHOIO 3B’SI3KY
Mix piBHeM IJI-1 ta IITT cupoBaTku KpoBi B rpyIii na-
wientiB 6e3 CH (r=-0,19; p=0,09). Takum uynHOM, Ha-
saBHicTb LIJI Ta CH moxe 3amyckaTy AOAaTKOBi MaTo-
JIOTIYHi MeXaHi3MMU, sIKi CIPUSIIOTh OiJblll BUPAXXEHOMY
3aMajJbHOMY CTaTyCy, Ta, MOXJMBO MalOTh B3a€EMHUIA
HEraTUBHUI BIUIUB Ha PO3BUTOK Ta MPOTrPECYBaHHS
BITIT.

Pisenp IJI-1 y maiieHTiB 3 mepesoMaMu OUTbII
HiX B 2,8 pa3u mepeBUIyBaB TaKWii y MalieHTIB 6e3
nepenomiB (6,6 [3,8; 8,7] oporu 2,3 [0,9; 4,4] nr/
i, p<0,05). Piseun 1JI-6 y mauieHTiB 3 mepeaoma-
MM Oijibll HixX B 3,6 pa3iB mepeBuUlllyBaB TaKUil y ma-
uieHTiB 6e3 mepenomis (22,2 [17,2; 37,4] nporu 6,2
[3,3; 8,7] nr/mu, p<0,05). Piens TH®-anbda y ma-
LIiEHTIB 3 mepejaoMaMu OiublI HixX B 1,5 pa3u mepe-
BUIIyBaB TakKuil y maiuieHTiB 6e3 nepeaoMiB (8 [4,8;
10,4] nmpotu 5,3 [4; 6,6] nir/mi, p<0,05). Pazom 3 TumM,
piBenb IITI O6yB OuTblI HiX B 2,4 pa3u BUILUIA y Na-
LIiEHTIB 3 MepeJioOMaMU MOPiBHSIHO 3 TAKUM Y Malli€H-
TiB 0e3 mepenomiB (916,2 [630; 1156,4] opotu 375,5
[217,1; 702,7] nr/mn, p<0,05). OTpumani naHi, Ha
Hallly TyMKY, CBif4aTh MpPO HEraTUBHUI BIUIUB BU-
CcoKoro piBHIO MeaiaTopiB 3anajeHHs Ta [ITI Ha Bu-
HUKHEHHS TIepeJIOMiB.

ITpu mpoBedeHHI KopensuiiiHOro aHamizy Oynio
BCTAHOBJIEHO MO3UTHUBHUI KOPEISIUidHUI 3B’S130K
Mix KoHleHTpalli€to 1J1-6 Ta [ITT cupoBaTku KpoBi sIK
y MALi€HTIB 3 TTepeJloMaMU CTeTHOBOI1 KicTku (r=0,58;
p=0,007), TaKk i1 y nanieHTiB 6e3 mepenomiB (r=0,62;
p<0,001). He Oyno BMUSIBIEHO CTaTUCTMYHO 3Hayy-
IIOr0 KOpeJsLiiHOro 3B’a3Ky Mix piBHem [JI-1 Ta
IITT cupoBaTKM KpOBi SIK Y MALiEHTIB 3 MepeioMaMu
(r=-0,16; p=0,13), Tak i B rpyni maiieHTiB Ge3 mepe-
JomiB (r=0,29; p=0,21). He Oyn0 BUSBIEHO cTaTUC-
TUYHO 3HAYYLIOTO KOPEJSLiHHOTO 3B’ 13Ky MiX piBHEM
TH®-q 1a I[ITT cupoBaTKu KpOBi SIK y MAIIEHTIB 3 Me-
penomamu (r=-0,07; p=0,8), Tak i1 B rpyni nauieHTiB
6e3 nepesnomis (r=0,02; p=0,9).

CraTyc MajliHHS B HAILIOMY TOCJTiI>KEHHI HE BIUIU-
BaB Ha piBeHb K [ITT, Tak i MeniaTopiB 3amasieHHs.

Hamre mocnmigkeHHS Ma€e MEBHI OOMEXEHHS: L€
OJHOLIEHTPOBE MOCHiIXEHHS, Majla KiJIbKiCTb XBOPUX
B miarpynax Ha [IJ], CH. Takox B HallOMY JOCJIiI)KEeH-
Hi MU HE BUBYAJU Ta HE BPAaxXxOBYBAJIU BILUIUBY Ipemna-
pariB, SIKi BIUTMBAIOTh Ha (pocdop-KaiblieBUA 0OMiH
(KaJbUMMiIMETUKU, aKTUBHi MeTabosiTy BitaMiHy [,
docdaTdbinaepu TOILO).
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BucHoBku:

Jnst remopianiznux nanienTtiB 3 BITIT xapakTep-
HUM € HasiBHiCTb XpOHIUHOIO 3aIaJeHHs, PO 110
CBigyaTh BUCOKI PiBHi Ipo3anajbHUX MediaTopiB
(LJI-1, IJI-6 Ta TH®-a.).

BusiBieHuli MO3UTUBHUN KOPEJSLiAHUI 3B’ 130K
Mix KoHueHrtpaiiero IJI-6 ta IITI cupoBaTku
kposi (r=0,7; p<0,001) y 1aHO1 KOTOPTU XBOPUX.
V nauienris 3 L[] 10cTOBipHO BUIIUMMU OYJIU MO-
ka3Huku piBHiB IITI Ta meniaTopiB 3amaneHHS
(LJ1-1, 1JI-6, TH®-a).

VY mamienTiB 3 CH mocToBipHO BUIIMMHA OYJIN TTO-
ka3Huku piBHiB IITI Ta memiaTopiB 3amaneHHS
(IJI-1 ta LJ1-6).

CraTyc IMaliHHS HE BIUIMBAB Ha MTOKAa3HUKU XpO-
HiuHOTO 3amnaneHHs Ta piBeHsb [ITT.

V naiieHTiB 3 nmepesioMaMu CTETHOBOT KiCTKHU 10-
CTOBipHO BUIIMMU Oyau noka3Huku piBHiB [TTT
Ta MeniaTopis 3ananeHHs (IJI-1, IJI-6, TH®-a.).
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Abstract. Currently, there is no doubt about the feasibility of determining the frequency of HLA and analysis
of genetic associations, including those that determine the state of immunity, in patients with the genitourinary
disease.
The study aimed to evaluate HLA phenotypes in patients with the most common diseases of the genitourinary
system and identify risk antigens or protectors.
Methods. HLA distribution was studied in 384 patients with pyelonephritis and glomerulonephritis and 464
patients with urological diseases (chronic cystitis, chronic proliferative cystitis, chronic prostatitis, prostate
sclerosis, prostatic hyperplasia, and prostate cancer). HLAs were defined using a standard microlymphocytotoxic
test (Terasaki’s test) on the Terasakirs planchette with panels of anti- HLA serums (20 antigens of locus A, 31 — B
and 9 — DR). The control group consisted of 350 healthy donors from Ukraine.
The HLA frequencies in healthy and diseased subjects were compared taking each antigen separately, using the
2 test. The value of the relative risk of disease (RR) was determined by the coefficient: RR = ab/cd, where a is
the number of patients positive for this antigen, b is the number of persons in control, negative for this antigen; ¢
is the number of patients negative for this antigen, d is the number of persons in control positive for this antigen.
Indicators RR> 2.0 were considered significant.
Absolute (attributive) risk of the disease as an etiological fraction, which was determined by the formula: =x -
y/1 -y, where x is the frequency of antigen in patients, y is the frequency in healthy people. The indicator > 0,1
was considered reliable.
Results. The association of the most common genitourinary diseases with certain histocompatibility antigens
(RR>2) is shown. The causal role of HLA with a significant absolute risk of pyelonephritis (A10, Al11; B14, B16)
and glomerulonephritis (A24, A28; BS; DR4, DR52), chronic cystitis, (including proliferative) (A10, B14, BI6),
chronic prostatitis (including with an autoimmune component or impaired fertility) (A24, BS, B52), sclerosis
of the prostate (A24, A28), hyperplasia (A29, B38) and prostate cancer (A25, A29, B40, B44, B49) has been
established. HLA-antigens associated with protection against these pathologies have also been identified - A2,
N . A24, B21, B35 for pyelonephritis and A9, B12, B16, B8 for glomerulonephritis; A25, A26, B5, B14, B16, B17
Article history: Jor chronic prostatitis with its complications, A10, B15, B17 for prostate sclerosis, A9, A10, B17 for prostate
Received February 07, 2022 phyperplasia, Al, BS5, B13, B15 for prostate cancer.
Received in revised form  Conclusion. The study proves the feasibility of identifying antigens of the HLA system and analysis of their
February 17, 2022 gssociations with different genitourinary diseases, which allows for predicting the risks of the disease and
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HILA sk aHTMreHH pu3MKY i NpoTeKIlii 3aXBOPIOBaHb CEYOCTATEBOI CHCTEMH

NMepxaBHa yctaHoBa «IHcTUTyT Hedponorii HAMH Ykpainu », m. KuiB, Ykpaina
JlepxkaBHa yctaHoBa «IHcTuTyT ypouorii im. akan. O.®. Bozianoa HAMH Ykpaiuun», m. KuiB, Ykpaina

Pesiome. Ha cvboeo0ui He suxaukae cymHigy OOUIAbHICMb GU3HAYEHHS YACMOMU AHMUEHIE 2ICMOCYMICHOCMI
(HLA) ma ananizy eenemuunux acoyiayiii, 8 momy 4ucai 00yMO8AHUX CMAH IMYHImMemy, Y NayieHmie 3 Namoaoeier
cevocmamesoi cucmemu.

Memoro pobomu 6yno euguumu HLA-gpenomunu y nayicumie 3 Haiibinoul nowupeHUMY 3aX80PHOBAHHAMU CEHO-
cmameeoi cucmemu ma 6CMaHo8UMU AHMUEHU PUSUKY BUHUKHEHHS ma iX NpomeKmopu.

Memoou. ocaidxncerno poznodin HLA y 384 negponoeiunux (3 nienonegppumom ma enomepyronagpumom) ma
464 yponoeiunux (3 XpOHIMHUM YUCMUMOM, XPOHIYHUM NPOAIDepamueHuM YUCMUMOM, XPOHIYHUM NPOCMAMUMOM, CKAe-
DPO30M nepedMixypoeoi 3aa03u, 006POAKICHONW 2inepnaasicio nepedmixypogoi 3an03u ma paKkom nepeomixypoeoi 3a103u)
dopocaux nayicumie. HLA euznauaniu 3a 0onomozoro cmandapmuozo Mikpoasimgoyumomoxcuunoeo mecmy (mecm Te-
pacaki) Ha naanwemax Tepacaki 3 sukopucmantam naveasei aumu-HLA cuposamok (20 aumueenie aoxkycy A, 31 — Bi
9 — DR). Konmpoawny epyny ckaaau 350 30oposux doHopie, scumenie Ykpainu

JLlocmosgipnicmo piznuyi wacmomu eusHauenns HILA-anmueenis, ujo nopieHio8aiucs, ouiH08aIU 3a 00NOMO201H0
Kpumepito xi-keadpam 0131 mabauyb 2x2. 3HaueHHs 8i0HOCHO20 pu3uky 3axeoprosants (RR) eusnauanu 3a koeghiyien-
mom: RR = ab/cd, de a — kinvkicmb nauyienmie, no3umueHux Ha yei anmueeH, b — Kiavkicmo oci6 y KoHmponi, Heea-
MUBHUX HA Uell aHmueeH; ¢ — KinbKicmb NayieHmia, HecamueHUX 3a 0aHUM AHMUeHOM, d — KiAbKicmb 0Ci0 y KOHMpOoi,
nozumueHux Ha yeil anmueeHr. Ilpu yvomy 3naunumu eeaxcanucs nokasnuxu RR> 2,0.

Abcorromuuil (ampubymueHuil) pusuk 3axX80pHEAHHA K emioN02iYHa YacmKa, AKUll 8U3HAYABCS 34 POPMYN0I0:

=x-y/1 -y, de x — uacmoma anmueeHy y nayicumis, y — uacmoma y 300pogux arodeii. locmogipHum 66axicascs no-
KazHuxk ¢ > 0,1.

Pezyaomamu. Ilokazano 36’30k HAUlOiAbW NOUWUPEHUX 3AXBOPHBAHb CEHOCMAMEBOI cucmemu 3 NeGHUMU AHMU-
eenamu eicmocymicnocmi (RR>2). Busnauena npuuunna poav HLA 3 docmogipnum abcoasromuum puzuKkom po3eumxy
nieno- (A10, Al1, B14, B16) ma enomepynonedppumy (A24, A28, BS, DR4,), xpouiunoeo yucmumy (y momy uucai npo-
aigpepamuenoeo) (A10, B14, B16), a makooc xponiunoeo npocmamumy (y Mmomy YUcai 3 aymoIMyHHUM KOMHOHEHMOM
abo nopywennam gepmuavrocmi) (A24, BS, B52), cknaeposy npocmamu (A24, A28), dobposkichoi einepnaa3ii (A29,
B38) ma paky (A25, A29, B40, B44, B49) nepeomixypoeoi 3ar03u. Buseieno anmueenu, ki noé’a3aHi iz 3axucmom 6io
yux namonoeiit — HLA-A2, A24, B21, B35 das nicao- ma A9, B12, B16, B18 — eanomepyroneppumy; A25, A26, BS, B14,
B16, B17 - xponiunoeo npocmamumy 3 tioeo yckaaduennamu, A10, B15, B17 - ckaeposy, A9, A10, B17 — einepnaazii ma
Al, B5, B13, B15 — paky npocmamu.

3akaouenns. Ilposedene docaidxncenus dogodums doyinbHicms 6uU3HaueHHs anmueerie cucmemu HLA ma ananizy
ix acouiauiti 3 HeghponoeiuHUMU MA YPONOIYHUMU 3AX80PHOBAHHAMU, W0 0038045€ Nepedda4yamu pu3uKu 3axX60PHO6AHHS,
onmumizyeamu NiKy8aHHs 045 NOKPAueHHs ix nepebiey.

KamouoBi cnoBa: aumueenu eicmocymicnocmi (HLA), ionochuii puzuk, emionoeiuna gpakuyis, Hegpponoeiuni ma
YPOA0RIMHI 3aX680PIOBAHHSL.

Beryn. IMyHHa ckiamoBa eTiojiorii Ta mporpecy-
BaHHS HE(MPOJIOTIYHUX Ta YPOJOTIYHUX 3aXBOPIOBaHb,
PE3UCTEHTHOCTI 0 Teparmii 3’sCOBaHi HEJOCTaTHLO,
1110 CIIOHYKA€E A0 MPOAOBXEHHS AOCTIAXEHD 1X TeHEe3y
i MOIYyKy iHAUBiAyali30BaHUX MiAXOAiB O JiKyBaHHS
Ta NpodiTaKTUKU.

BikTopis /Ipisncbka
victoriadriyanskaya@gmail.com

Perynsiiis iMmyHHOI BiAMOBIiIi € OJHIEIO 3 TOJJOBHUX
iziosorivHux (yHKII TeHiB TOJOBHOIO KOMILIEKCY
ricrocymicHocTi JoauHu — Major Histocompatibility
Complex (MHC) [1]. IcHye uinuii pso MexaHi3miB, 3a
JTIOTIOMOTOI0 SIKMX T'€HU, 1110 KOHTPOJIIOIOTh iIMyHHY BijIl-
noBinb yepe3 HLA (human leucocyte antigens), 3naTHi
BILJIMBATU HA CXWJIBHICTb ab0 CTiMKIiCTh O 3aXBOPIO-
BaHHSI, B TOMY YMCJi XBOPOO HUPOK Ta CEYOCTATEBOL
cuctemu. Tak, matoreHe3 IOMepyJoHehPUTy, MPo-
JliepaTUBHOTO LIMCTUTY i MIPOCTATUTY BKJIIOUYAE Pi3Hi
peakilil KJIITUHHOI i TYMOPaJIbHOI JJAHOK iMYHIiTE€Ty Ha
YyXi Ta CBOi aHTUTEHM i 3aKiHUYETHCSI YTBOPEHHSIM LI -
TOTOKCUYHMX JiMGPOLUTIB, iIMyHHUX KOMILUIEKCiB, ay-
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TOAHTUTLI 3 MOLIKOAXEHHSIM HUPOK, CEYOBOTO MiXxypa
i mepeaMixypoBoi 3a103u; cjabka peakiisi Ha 6aKTepi-
QJTbHUI aHTUTEH 3 HE3aIO0BUIBHOIO HOro eliMiHalli€lo
COpUsiE BUHUKHEHHIO XPOHIUHOI iH(DEKIliT ceyocTaTeBO1
cuctemu (XICC) [2-4].

Binomo, 1110 iMyHOreHeTUYHa JiarHOCTUKA 103BO-
JIsie BUSIBUTU IHIMBIMIB 3 BUCOKUM CTYIIEHEM DPHU3MKY
PO3BUTKY KOHKpPETHOI XxBopobu. He3Baxkaiouu Ha Te,
110 JOCSITHEHHSI OCTaHHIX POKiB Yy raay3i IeHeTUKU
iMYHHOI BiAIOBiJi 3HAWIIIM BiZOoOpakKeHHSI Ha Mpak-
THULi, OOCTIIXEHHS LIbOTO NMUTAHHS 3HAXOISITHCS Y
¢aszi po3BuTKy. IIpuKIIanoM TOro € HampsIMOK iMyHO-
TeHETUKHU, MO3HAYEHU SIK “SIKicTh” iMyHHOI BiIITOBi-
ni. BiH BU3Hauae Ta KOHKPETU3yE BHECOK A0 KiHIIEBO-
ro epeKTy iMyHHOI BiIIIOBimi, aKTUBHOCTI Pi3HUX KOM-
MOHEHTIB IMyHHOTO CTaTyCy JIIOAWHU, 1110 3HAXOAUTHCS
mig HLA-reHeTMYHUM KOHTpOJIEM [5, 6].

BusiBneHo pi3HocIpsiMOBaHE pearyBaHHSI iMyH-
HOI CUCTEMU — SIK aJalTUBHE, TakK i maroJioriuHe (ay-
TOIMyHHE, TineppeakTHUBHE Ta iMYHOIEIPECUBHE).
Ha nmanuit yac BCTaHOBJEHi MO3WTUBHI acolliaTHB-
Hi 3B8’s13ku antureHiB HLA I xnacy (HLA-BS, -B14 i
-B35) i reniB HLA II xmacy (HLA DQAI1*0103, HLA
DRB1*03 i HLA DRBI*11) 3 rineppeakTUBHUM i ay-
TOIMYHHUM TUIIOM iMYHHOI BianoBiai. B octaHHi poku
OTpPUMaHi aHi, IO JOBOJASAThH iCHYBaHHS B FeHOMOHII
€BPOIICOITHOI pacH IMMO3UTUBHUX Ta HETATUBHUX aCOIIi-
aniii HLA-anenei ta ramnotumiB (Hanpukiaa, HLA-
AIB8DR3) 3 kinbKicTio Ta (DYHKI[IOHATBHOIO aKTUB-
Hictio CD4+, CD8+, IIK-xurituH i Mmakpodaris [1].

Busnauenns HLA 5K npeaukTopiB 4u MPOTEKTO-
piB XBOpPOO CEUOCTATEBOI CUCTEMU MAE HE TiJIbKU TEO-
peTUYHe 3HAYEHHSI, ajie MOXe CTaTh OCHOBOIO BHU3Ha-
YEHHS TPYIl PU3MKY iX BUHUKHEHHS, MPpOdiTakKTUKU
peUMAMBIB Ta JIKYBaHHS.

Merta pooorn: suBunt HLA-deHOTHIN Yy TALIi-
€HTIB 3 HAUOLbII MOIIUPEHUMHU 3aXBOPIOBAHHSIMU CE-
YOCTaTeBOI CUCTEMM Ta BCTAHOBUTU aHTUT€HU PUBUKY
BUHUKHCHHS Ta iX IIPOTEKTOPH.

Marepiaam Ta Metoau. Lle obcepBalliliHe OaHO-
MOMEHTHE JIOCHiIXeHHS BMKOHaHO B pamkax HJIP
«OuiHuTH e(PEKTUBHICTD Ta OE3IEYHICTh Pi3HUX METO-
IliB JIiKyBaHHS YOJIOBiKiB Ha XPOHIYHUMN KaJlbKyJIbO3-
Huit ipoctatut» (2021-2023) Ta «BuBUMTH 3HAUEHHS
HLA ¢deHoTuniB y xBopux 3 mnpoJiihepaTUBHUMU a00
HenpoaipepaTUBHUMU (HOPMAMU XPOHIYHOTO TJIOME-
pynoHedpuTy sl e(PEeKTUBHOCTI JiKyBaHHS» (2013-
2015). ITig yac BUKOHaHHSI POOOTU OTOTPUMAaHi MPUH-
LMY 010€TUKM, 3aKOHOJABUYMX HOPM Ta BUMOT 1IOJ0
NnpoBefeHHs1 OioMeanyHux pociimxkeHb (Kowicii 3
6iomeanuHoi etuku AY “IHcturyty yponorii HAMH
VYkpainu”, npotokoa Ne 3 Bim 09.04. 2021 p.).

Busnaueno HLA-dbenotun 384 HedposaoriyHux
xBopux (xB.), 120 3 gxux OyIu MaLieHTU 3 TOCTPUM
mienoHedputom (rITH) ta 264 xBopux Ha raomepy-
noHedpur 3 HeppotuunuM cuHapomom (I'H, HC) (B
3B 13Ky 3 MpoOJieMaMM CBOEYACHOI HiarHOCTMKU TO-
crporo I'H minTBepaxeHuUil KIiHiKO-1a00paTOPHUMU
METOAAaMU HiarHO3 OYB JOCTOBIpHUM YacTillle Ha eTarti
iioro xpoHiuyHoro nepebiry — xI'H, HC).

VYposoriuHi mamieHtTd (464) mpencTtaBieHi Ha-
CTYIIHUMM TpyHaMu: XpoHiuHu# nmctut (XI) — 28,
XpoHiYHUN mposidepatuBHuil nuctut (XITL) — 28,
xpoHiuyHu npoctatut (XIT) — 290, 3 axkux XII 3 ay-
TOiMyHHUM KoMIloHeHToM (XIlak) — 50, ckiiepo3 me-
peamixyposoi 3ano3u (CI13) — 54, nobposikicHa Ti-
nepruiasisa nepeaMixyposoi 3ano3u (AI'TI3) — 24 i pak
nepeamixypoBoi 3ano3u (PII3) — 40 xBopux. I'pyny
MOPiBHAHHSA cKiaganu 350 3mopoBUX JOHOPIB; MTpoBe-
JIEHHSI OKPEMOTO aHaJli3y MalLie€HTiB 3 maToaorisimu I13
3 TPYIOI0 MOPiBHSIHHS i3 0Ci0 TiABKM 40JIOBiUOi CTaTi
He BUSIBWIO JOCTOBIPHOI Pi3HULI BUSABICHUX 0COOIM-
BoCcTell (yacTota Jjwuiile omHoro aHtureny HLA-B16
Yy 3I0pPOBMX YOJIOBiKiB (4) IOCTOBIpHO BHINA, HiX
y XiHOK (k) — 13,9% (172 1) mopiBHsIHO 3 5,1% (178 X),
p=0,007).

PedepeHTHUMU TpyniaMu OyJIu 300pOBi TOHOPU —
s ITH e 120 oci6 (K1 — gani, orpumani go 2000
poky), st 'H i inmmx — 350 oci6 (K2 — maHi, oTpuMaHi
1o ta micag 2000 poky).

HLA Bu3Havanu 3a IONOMOIOI0 CTaHIAPTHOTO
MiKpoiMOLIMTOTOKCUYHOTO TeCcTy [3] Ha TuTaHIIeTax
Tepacaki 3 3acTocyBaHHSIM CIIelliabHOI MaHei aHTU-
HLA cupoBatok (20 anTureHiB jokycy A, 31 — B
i 9 — DR). JlimbouuTtu, 1Mo miiIsaraiu TUIIYBaHHIO,
BUIIISIA 3 TelapuHi3oBaHOI MepudepuyHoi Kpo-
Bi IUIIXOM LIEHTpUMYTyBaHHS Y TPAli€HTi IIiIIbHOCTI
dikon-BeporpadiHa.

BenuuuHy BiTHOCHOTO pPHU3MKY 3aXBOPIOBAHHS
(RR) Bu3Havanu 3a hbopmynoro:

RR =a06/Br, ne a — KiIbKiCTb XBOPHUX, TIO3UTUBHUX
3a JaHUM aHTUTEHOM, O — KiJIbKiCTh 0Ci0 Yy KOHTPOJTI,
HETaTMBHUX 3a JaHUM aHTUTCHOM, B — KiJIBKiCTb XBO-
p¥X, HETATUBHUX 3a JAaHUM aHTUT€HOM, I — KiJIBKiCThb
0Ci0 y KOHTpOJIi, MO3UTUBHUX 32 JaHUM AHTUTCHOM.
IIpu LpoMy 3HAUMMUMU BBaxkaiu mokazHuku RR>2,0.

Erionoriuny ¢pakiiito (abcontotTHuii abo aTpuody-
TUBHUI pU3UK, G) IiIpaxoByBalIu 3a (popMysiol: ¢ =
(x —y)/(1 —y), e X — 4yacToTa aHTUTEHY y XBOPUX, a
Yy — 4acToTa y 300poBuX. JlaHWIT MOKa3HUK JA€ 3MOTY
00’€KTUBHO OLIIHUTYU IPUYMHHY POJIb Y €TiONaToreHe-
3i 3aXBOPIOBAHHS OTHOTO 3 IeKiIbKOX aHTUTEeHiB-TIPO-
BokaTopiB, mis sskux RR ckinagap >2,0. JlocToBipHUM
BBaxKaid moKa3HUK Oinbimuii 0,1.

JIOCTOBIpHICTh pi3HUILI Y YaCTOTIi BM3HAYEHHS
HLA-aHTuUreHiB, 1110 NOPiBHIOBAIUCS, OLIHIOBAJIU 3a
JIIOTIOMOTOI0 KPUTEPIilo Xi-KBaapaT JJIsT Tadaumpb 2x2.
YV Bumaakax, KOJM OAMH 3 MOKAa3HUKIB OyB MeHIIE
10, a1 OUiHKKU AOCTOBIPHOCTI Pi3HMIII BUKOPUCTO-
ByBanu TouHMii Meton Pimepa 3 momnpaskowo Merca
(maket nmporpam “SPSS for Windows. Bepcig 117 Ta
“MedStat”).

Pesyabratu. IlopiBHSIHHS 4acTOTU aHTUTEHIB I
KJIacy y TaIli€HTIiB 3 3aXBOPIOBAHHAMHU HUPOK IOKa3a-
JIo, 110 aHTUTreHaMM BimHocHoro pusuky TrITH e Al10,
All, B14, B16 i B17, 3 sskux Bci BoHU (KpiM B17) 00y-
MOBIIIOIOTH i HIOTO a0COJIOTHU pu3nK; 3 HUX A10 - aH-
TUTeH pu3uKy po3BUTKY XICC, TomMy 1110 iior0o YacToTa
(Tak camo 51K i B40) y pa3i X1 mocToBipHO IIepeBHIIIYE
Taky y 3g0opoBux (Tadj. 11i2).
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YV xBopux Ha rIIH BigMiuyeHO JOCTOBipHE 3MEH-
IIEHHS YaCTOTU 3YCTPiYaeEMOCTi B (DEHOTUITi XBOPUX aH-
tureHiB A2, A24, B21, B33, y pazi XICC — TeHaeH1is

JI0 3HMXKEHHS yacToTu B12 B heHOTUII 00CTEXEHUX SIK
3 X (p=0,086), Tak i B rpymi oci6 (30 XB) 3 XpOHIYHUM
mienonedpurom (XITH) (p=0,060) (Tabim. 1).

Tabauys 1
Yacrora HLA y 3noposux nonopis (K1 Ta K2) i kpurepiii BigznocHoro pusuky (RR)
y xsopux Ha rITH ta xI'H, HC
Yacrora y rITH Yacroray xI'H
HLA 3I0POBHX RR P 310POBHX RR p
% K1 (120) % K2 (264)
JIOKYCA

Al 35,7 0,6 16,0 0,9

A2 56,0 0,2 <0,001 20,9 0,9

A3 12,8 0,9 13,4 0,7

A9 24,2 2,0 20,9 0,5 0,005
Al0 13,5 2,1* 0,033 17,4 0,8

All 11,4 4,0* <0,001 7,1 1,4

Al9 6,4 0,9 9,4 0,9

A23 2,1 0 0,216 14,3 3,5 0,004
A24 8,5 0 <0,001 8,3 2,3* 0,005
A25 9,2 0,7 5,7 0,9

A26 7,8 0,7 5,1 0,8

A28 7,1 0,6 8,3 2,1* 0,009
A29 7,1 0,6 17,1 7,7 0,05

JIOKYCB

B5 15,0 1,8 16,0 0,7

B7 22,8 1,7 20,9 1,1

B8 10,7 0,5 13,4 2,5% 0,001
B12 20,0 0,7 20,9 0,4 0,001
B13 14,2 1,0 17,4 0,9

B 14 5,0 3,8* <0,05 7,1 1,9 0,165
B 16 5,0 3,2% <0,05 9,4 0,2 <0,001
B17 13,5 2,1% <0,05 14,3 0,5 0,5
B18 5,0 1,7 8,3 0,3 0,018
B2l 6,4 0,3 <0,05 5,7 1,2

B22 2.1 0,9 5,1 1,1

B 27 10 0,6 8,3 1,5

B 35 22,0 0,5 <0,05 17,1 1,1

B 38 0,9 5,9 0,004
B 40 12,1 0,5 10,3 0,7

B41 0,9 5,5 0,007
B 44 0,3 24,3 <0,001

ITpumitka: p Bu3Havanu, ko RR > 2,0 a6o <0,5;

*-02>0,1; erionoriyHa dpakiiig skuio p<0,05

V xBopux Ha xI'H, HC acouiaTuBHUi1 3B»5130K
00YMOBIIIOIOTh 30BCiM iHIII aHTureHu — HLA-A23,
A24, A28, A29, B8, B38, B41, B44 3 axux A24, A28 i
B8 € erionoriyHolo ¢pakiliero (auB. Tabdua. 1). AHari3
(eHoTumiB 46 ocid6 3 rocTpUM IIIOMEpYJIOHE(DPUTOM
(r’'H) nmo3BoauB NiATBEpAUTU JOCTOBIpHUI abCOJIOT-
HuUit pusuk piag antureHy B8 — RR=2,80 (p=0,013)
3 TeHJEHIi€ a0 3HMXeHHs yacTtotu B15 (p=0,090).

(151 n<10)

IMpenukropamu po3Butky xI'H, HC Takox € HasiBHiCTb
B ¢eHoTUNi HacTtynHux aHTureHiB Il knacy — DR 4,
DRw52 (atpubyTtuBHuit pusuk) i DR1 (TeHaeHuis no
ninBuieHHs) (Tada. 3). Y nauieHriB 3 xI'H anTurenu
A9, B12, B16, B18 3ycTpiuaioTbes y JOCTOBIpHO MEH-
101 KiIbKOCTi 0Ci0, HiX y 310pOBUX, TOOTO BUCTYyMa-
I0Th MPOTEKTOpaMHU Li€i maTosorii (tadu. 1, po3paxy-
HOK p auie y pa3i RR > 2 a6o ¢ <0,1).

66 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKUIN XYPHOA HEPPROAOTIT TO Alanisy N22 (74) 2022



Ukrainian Journal of Nephrology and Dialysis, 2 (74)’2022

Original Papers

Baxnuso ninkpeciaurtu, o HLA-B16 € npoBoka-
TOPOM TTi€JIO-, ajie MPOTEKTOPOM TJIOMepYJIOHEPPUTa;
HasiIBHIiCTb aHTUTeHiB A23 i A24 B (peHOTUITI MiABUIILYE
pu3uk 3axBopiTu Ha xI'H, i BOHU HEe BUSBISIUCH Y
oo6ctexenux nauieHtiB 3 rI1H B3arani (nuB. Tada. 1).
OTpuMaHi pe3yJbTaTu NiATBEPAXKYIOTh Pi3HUI iIMyHO-

naToreHe3 KMX XBOpoO HUPOK i pi3Hi TEHETUYHI Mexa-
Hi3mu niaBuieHoi cxuiabHocTi 1o [TH ta TH.
PesynbraTtu BuzHaueHHs HLA y xBopux Ha ypo-
sgoriuny nartojorito 3 XII, XIIL[ (BusBieHi rHizma
bpyHHa, nelikoruiakis, namizomu), XIT ta XII 3 ayto-
iMYHHUM KOMIIOHEHTOM HaBEAEHO y Tao. 2.

Tabauys 2
Yacrora HLA y 3moposux moHopi (n=350) i kpurepiii BinHocHoro pu3uky (RR)
Y XBOPHX YPOJIOTiYHOTO npodisiio
XI1 XIIII XIT XITak
HILA |Yacroray 310p. % (n=28) (n=28) (n=290) (50 3 XII)
/P4-K JIOKYCA
RR p RR p RR p RR P
Al 28 /0,220 0,70 1,03 0,87 1,71
A2 49,4 /0,290 0,86 0,89 1,24 1,06
A3 17,1 /0,255 1,60 0,79 1,01 1,06
A9 20,0 /0,436 1,15 1,06 1,17 0,65
Al0 17,1 /1.00 2,69% 0,05 1,07 0,91 0,90
All 16,3 /0,889 1,11 1,40 0,95 1.28
Al19 4,8 /0,285 - 1,54 0,70 -
A23 2,3 /0,299 - 1,58 1,02 -
A24 6,3 /0,140 - 0,56 2,04% 0,005 4,20% 0,004
A25 9,1/0,936 0,76 0,78 0,39 0,009 0,64
A26 6,3 /0,889 - 0,56 0,75 - 0,047
A28 8,0 /0,491 0,88 1,38 1,32 1,71
JIOKYCB
B5 16,0 /0,562 1,14 0,91 0,85 0,58
B7 20,9 /0,920 1,27 0,63 1,32 0.83
BS§ 13,4 /0,897 0,49 0,478 0,50 0,478 1,60 4,30* <0,001
B12 20,9 /0,157 0,29 0,086 0,29 0,086 0,94 1,19
BI3 17,4 /0,667 - 0,57 0,90 1,50
B14 7,1/0,742 - 4,36* 0,020 0,64 - 0,027
BI15 9,7 /0,104 0,72 2,53 0,156 0,68 0,06 0,239
B16 9,4 /0,007 (13,9) 0,74 7,20* <0,001 | 0,40 (0,29) 0,010 <0,001 - 0,006 (0,046)
B17 14,3 /0,780 2,00% | 0,251 0,81 0,51 0,25 0,035
B18 8,3/0,920 3,00% | 0,094 1,84 0,71 0,23 0,127
B21 5,7 /0,881 - 0,290 0,62 1,56 3,16% 0,043
B27 8,3 /0,285 3,00% | 0,094 1,84 1,70 0,96
B35 17,1 /0,984 0,58 0,59 0,95 1,35
B38 0,8 /0,976 - - - -
B40 10,3 /0,137 4,12* 10,010 [0,34 0,358 0,78 0,76
B44 0,3 /0,984 - - 3,36 0,639 -
B49 0,3 /0,478 - -
B52 0,6 /0,478 - - 2,86* 0,025 14,5 10,016
IIpumirka: p Bu3Havanu, Koiau RR>2,0 a6o <0,5;

*-62>0,1, erionoriuda dpakuis skiro p<0,05 (st n<10)

YKPOTHCBKUI XKYPHOA HEPPOAOTIT T AlaAidy N22 (74) 2022

OpUriHOABHI HOYKOBI POBOTU 67



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (74)’2022

BusiBieHo, 1o Ha abcotoTHU pu3uk X1 Bkasye
HasiBHICTh B (heHOTUMI Julie aHTUreHy AlQ, Tomi siK
JIOCTOBipHUM MpoTeKTopoM € B40 3 TeHaeH1Ii€l0 10 3a-
XUCHOI poJii anTureHiB B12, B18 i B27 ( auB. Tabn. 2).
Ho etionoriunoi ¢pakuii XITL[ moxHa BinHecTtu B14 i
B16, mpoTeKTOpiB He BUSIBJICHO 32 BUHSITKOM TE€HIEH-
1ii 10 3HUXKEHHS YacToTu B12, Tak caMo K i y XBOpUX
3 XII (nuB. Tab1. 2).

JocToBipHUIA aOCOMIOTHUNA PU3ZUK XPOHIYHOTO
npoctatuty (XIT) odbymosmotots HLA-A24 i -B52, a
MPOTEKTOPHi BJIIACTUBOCTI U1 LIbOTO 3aXBOPIOBAHHS
npuramaHHi antureHam A25 i B16 (quB. Tabi. 2). A0-
COJIIOTHUM pU3UK po3BUTKY XII 3 ayTOiMyHHUM KOM-
noHeHtoM (XIlak) nmoB’sa3aHuit 3 TuMU X A24 i B52,
a Takox B8 i B21; pusuk 3aXxBOpIOBaHHS NOCTOBIPHO
3HMKEHU TPY HAsSIBHOCTI B (heHOTUITI TOoro X B16, a
Takox A26, B14, B16 i B17 (quB. Ta6i. 2).

O6ctexenHst 237 yonogikiB 3 XIT (i3 290 i3 3a-
TAIbHOI TPYNMHU), 1[0 CKapXWIWCh Ha Oe3IIigHUIA
100 i3 3MOPOBUMM XKiHKAMU, TaKOX MOKAa3ajJio Ha-
SIBHICTh acolliaTuBHOTO pu3uky XIlcd 3 aHTUreHaAMU
A24 (RR=2,48, p=0,002), B52 (RR=3,45, p=0,025)
Ta 3HUXEHHS PU3UKY Yy pa3i MPUCYTHOCTI B (heHOTUII
A25 (RR=0,42, p=0,028) i B16 (RR=0,38, p=0,010).
I'pyna dbeprunbHux yosnosikiB 3 XII (n=53) He mpo-
JIeMOHCTpYBajia 0COOJIMBOCTI YaCTOTU aHTUTeHiB A24
(RR=1,21, p=0,960) i B52 (:komHOTO Mali€eHTa 3 LIUM

aHTUTeHOM B ¢eHoTuti, p=0,667), yacrota A25 3anu-
manack 3HxKeHoro (RR=0,19, p<0,001).

3B’430K MiX HASBHICTIO €XOMO3UTUBHUX BKIIIO-
YeHb B MepenIMiXypoBiii 3a7103i (03HAKOK XPOHIYHOTO
KaJIbKyJIbO3HOTO MPOCTATUTY) Ta BUBHAYEHUMU AHTU-
reHaMu TrOJOBHOIO KOMILIEKCY TiCTOCYMiCHOCTI OyB
BUSIBJIEHU M 1110/10 TUX CaMUX aJUleJIei, 110 i XpOHIYHUH
MPOCTATUT 3 AyTOIMyHHUM KOMIIOHEHTOM.

3BaxkalouM Ha BUSIBJIEHY pi3HUIIO yacToTn B16 y
YOJIOBIKiB Ta XiHOK, TPOBEJM MOPiBHSUIBHUI aHali3
BiITHOCHOTO PU3UKY HAsSIBHOCTi IOTO AHTUTEHY (SIKUI
€ npotekTopoM sl xBopux 3 XII, XITak mopiBHSIHO
i3 3I0pPOBUMU YOJOBiKaMu — TabJ. 2) y YOJOBIKiB 3
XIlcdh BimHOCHO pedepeHTHOI Tpynmu 3A0POBUX YO-
JoBikiB (172 3 350), mo miaATBepaAWIO OOCTOBipHE
sHmkeHHss HLA-B16 y nwmx mauientiB (RR=0,24,
p<0,001). CtaTuCTUYHO AOCTOBIPHOI Pi3HUIII YaCTOTU
IHIIUX aHTUTEHIB TiCTOCYMIiCHOCTI (pu-X) MpH MOpPiB-
HSIHHI 40J10BiKiB (n=172) i xiHOK (n=178) He BUsIBIE-
HO (1uB. Ta61. 2)

ITpoBeneHuii MOPiBHSUIBHUI aHali3 PO3MOALTLY
HLA-antureniB Il knacy y nauientis 3 XI'H Ta XII
MoKasaB, 110 BiTHOCHUWI Ta aOCOMIOTHUI PU3UK XPO-
HIYHOTO YpaXeHHSI HUPOK iMyHO3aMaJbHOTO IEHE3Y
obymonmowTe HLA-DR4, DRS52 (3 TenaeHii€ew A0
nigsuieHHss DR1), toai sk XIT — HLA-DRS5 (aus.
Tab. 3).

Tabauya 3

Yacrora posnoainy HLA-DR y 3noposux nonopiB (n=111) i Kkpurepiii BitHocHoro pu3zuky (RR)
y xsopux Ha xI'H, HC (n=30) Ta XII (n=20)

JIOKYC-DR
HLA-DR y 3[%1;:314)( y xnﬁg(FH RR P y xn%l?ar XTI1 RR p
DRI 18,9 33,3 2,14 0,100 10,0 0,47 0,498
DR2 441 26,7 0,46 0,121 30,0 0,55 0,344
DR3 31,5 20,0 0,54 0,300 15,0 0,38 0,189
DR4 5.4 26,7 6,36* 0,008 10,0 1,97 0,788
DRS 432 40,0 0,88 0,913 70,0 3,07* 0,049
DRw6 4,5 33 0,72 0,826 5,0 1,12 0,590
DR7 47,7 30,0 0,47 0,121 50,0 1,08 0,952
DR8 2,7 0 0,834 0 0,944
DR52 5.4 20,0 4,38* 0,050 10,0 0,92 0,757
ITpumitka: p Bu3Havanu, ko RR>2,0 a6o <0,5;

* -6 2>0,1, eriomoriyHa dpakiis skino p<0,05 (w1 n<10)

Jo etionoriuHoto ¢paxkuii CII13 BizHOCATbCS aH-
TUreHu A24 (SIKMit TAKOX 0OYMOBJTIOE PU3MK 3aXBOPIO-
BaHHs Ha XIT ta XITak) i A28; a no nporektopiB CI13
- A10, B15i B17 (nuB. Ta6. 4).

Ertionoriunnmu unnHukamu JI'TI3 MoxHa BBa-
xatu aHTureHu A29 i B38; pi3HUIS YacTOTU aHTH-

reHiB A25, A30, A32 (xoua RR>2,0) i3 3mopoBumu
HEJOCTOBipHAa, CKOpilll 3a BCce, Yepe3 HEeBEJIIMKY Kilb-
KicTh obcTexeHux (24 xBopux) (auB. Tadj. 4). IIpo-
tekTopoM JII'TI3, Tak camo sik i CI13 (nuB. Taba. 4) Ta
XITak (nuB. Ta6ua. 3), € B17, a takox A9 i A10 (nuB.
Tab. 4).
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Tabauysa 4
Yacrora HLA y 3n0poBux goHopiB (n=350) i kpurepiii BinHocHoro pu3nky (RR)
Y XBOpPHX YpoJioriunoro npodino
CII3 AT'TI3 PII3
HLA (n=54) (n=24) (n=40)
JIOKYCA
RR p RR P RR p

Al 0,81 0,37 0,120 0,21 0,002
A2 0,76 1,12 0,62

A3 1,10 0,70 1,04

A9 0,60 0,18 0,048 1,00

Al0 0,28 0,023 - 0,008 0,26 0,040
All 0,89 1,39 0,74

Al9 2,44 0,175 1,82 1,61

A23 - 6,12* 0,104 1,09

A24 5,21% <0,001 1,37 1,21

A25 0,58 2,69* 0,191 5,38* <0,001
A26 0,28 0,255 1,43 0,78

A28 2,6* 0,050 0,50 1,00 2,03 0,263
A29 - 67,00* 0,002 39,92% 0,005
A30 - 7,20 0,569 4,22 0,742
A32 - 3,26 0,407 3,03 0,299
A33 - - 8,72 0,188

JIOKYCB

B5 1,10 0,48 0,442 0,13 0,011
B7 1,10 0,76 0,42 0,120
B8 0,52 1,73 2,45 0,056
B12 0,97 1,54 0,54

B13 1,66 0,44 0,343 0,12 0,005
B14 1,63 0,55 1,08

B15 0,35 0,045 0,83 0,749 - 0,016
B16 0,56 1,40 1,11

B17 0,11 0,003 - 0,023 0,49 0,308
BIS8 0,65 - 0,172 0,58

B21 1,70 - 0,374 2,36 0,243
B27 0,70 1,59 1,28

B35 2,30 0,484 1,30 1,22

B38 - 25,25* 0,006 - 0,742
B39 8,59 0,569
B40 1,10 0,80 3,86% 0,005
B41 - - 10,05 0,068
B44 - - 47,93* 0,001
B49 - - 26,70* 0,026

ITpumitka: p Bu3Havanu, ko RR>2.0 a6o <0,5;

*- ¢ 2>0,1, erionoriyHa dpakuis skio p<0,05 (w1 n<10)
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IlikaBo, 110 A0 eTiojoriuyHoi ¢paklii po3BUTKY TeHAEHLis no miaBuiieHHs B8 i B41 y xBopux (auB.
PII3 BinHocuthes A25, B40, B44 i B49, a Takox A29  Tabu. 4).
(ax AT'TI3) (nuB. Tabn. 4). A1, A10, B5, B13iB15 € no- ITpenukTopy Ta MPOTEKTOPU HAKOLUIBII MOIIMPEHUX
CTOBipHUMHU TIpOTEKTOpaMu 3axBoproBaHHS Ha PII3, 3axBoproBaHb ceuOCTaTeBOI CUCTEMU HaAaHi B Ta0. 5.

Tabauys 5
AnTHreHH ricTocymicHocTi I Knacy, siKi 00yMOBIIIOIOTD BiZIHOCHMIT | a0COMIOTHHIA pU3UKH (IPETUKTOPH)
Ta IPAl0Th 3aXUCHY POJib (IPOTEKTOPH) AJiSI PO3BUTKY 3aXBOPIOBAHb CEYOCTATEBOI
cucteMu (KypcUBOM — TeHAEHILis1)

JIOKYCA

HLA IIpeaukTopn IIpoTekTopu
Al PI13
A2 IMTH
A9 I'H, AI'TI3
Al0 ITH, XL (XICC) CII3, ArITI3, PI13
All MH
A23 'H IMTH
A24 I'H, XTI, XITax, XIIcd, CI13 IMTH
A25 PII3 XIT, XTed
A26 XTlax
A28 I'H, CII3
A29 I'H, ATTI3, PI13

JIOKYCB

B5 XIlak, PTI3
B8 xI'H, 1TH, XTIlak, PTI3
B12 xI'H, XICC X11 ixITH , XTIL]
B13 PII3
B14 r[TH, XTILI XITak
B15 CII3, PII3, TH
B16 r[TH, XTILI xI'H, XTI, XITak, XIlcd
B17 r[TH XIMak, CII3, AT'TI3
B18 X1 xI'H,
B21 XITak r[TH
B27 X0
B38 xI'H, AI'TI3
B40 XL, PII3
B41 xI'H, PI13
B44 xI'H, PII3
B49 PI13
B52 XTI, XIak, XITcd
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IIpodoexcenns mabauyi 5
HLA IIpenukTopu IIporekTopu
Jlokyc DR
DR1 xI'H
DR4 x'H
DRS XI1
DR52 xI'H
Oo0roBopennsi. Hamri [mocmigkeHHST BHUSIBUIN Y 4010BiKiB 3 HagBHicTIO A24 TiaBUILIEHa Bipo-

ocobymBocTi HLA-deHOTUNIB Y MaILli€EHTIB 3 ypo-He-
¢dponorivnumu xBopobamu. Tak, pe3yabTaTd IIOIO
etioyiorivHoi ¢pakuii r[TH O6akrepianbHOi eTiojorii
Y3TOJKYIOThCsl 3 momanbiimMmu manumu 1O. JI. ban-
IpiBCHKOIO Ta cIiiBaB. [6] Ipo acouiaTUBHI 3B»43KU
Tux camux aHtureHiB (Al0, All, B14, B16) 3 6akre-
piaJbHMMU 3amaJbHO-IeCTPYKTUBHUMU 3aXBOPIOBaH-
HSIMU ITApOJIOHTA.

HLA-A10 y xBopux Ha roctpi ITH abo nuctur €
PU3KUKOM II0JAJIbIIOr0 XPOHIYOro rnepediry cTuKaeThb-
cs 3 JAHUMM TIPO Te, IO MTOZATKOBHUMM KPHUTEPiIMU
PO3BUTKY iMYHOCYIIpecii Moxe OyTH HasiBHICTb Oro
y B penorumi [7].

3a HaMMHM TIONEPEeIHIMU  JTOCHTiIKEHHIMU,
HLA-A10, Tak camo sax i B51, acoliloe 3 BHCOKOIO
nmpoaykmiero mporusamnanpHoro IJI-10, mo 3MiHIOE
bajaHC IPO-/IPOTU3AIAIBHUX PeaKIliii iMyHHOI CHC-
TeMHu [8] y OiK 3HMKEHHS PO3BUTKY 3allaJIbHOI peak-
ii. MoxnuBo, 1i 3B’SI3KM OOYMOBIIIOIOTH He JIUIIE
pu3uk xpoHiuHoro repebiry XICC i XII, B ToMy unc-
i 3 XInd (B51 € crmitom aHTUreHy B52 3i cxoxoio
CTPYKTYPOIO), aJie i CIIPUSIIOTH 3aXUCTY Bill PO3BUTKY
CII3 (A10 — mpoTekToD).

VY xBopux Ha rI1H gocToBipHMMU NpOTEKTOpaMU
BucTtynaioTh A2, A24, B21, B35, y pas3i iioro xpoHiu-
HOro mnepeoiry — TEHIEHLis 10 3MEHIIEeHHSI 4acTo-
T 3ycTpidyaeMocTi B (peHoturi B12 B peHOTHTTI 00-
crexeHux (p=0,060), Tak caMo K i y xBopux Ha XII,
dK 0e3, Tak i 3 npomipeparuBHuMU 3MiHaMu — XITLI
(p=0,086). Pusuxk 3axBopioBanHs Ha XI'H, HC o6y-
MOBJIIOIOTh 30BCIM iHILIi AaHTUTE€HHU, i AesIKi TOCTiTHUKHI
OiATBEpIUIN JOCTOBIpHO Oi/bIIy YaCcTOTY BUSIBJICHUX
HaMmu aHTureHiB B8 i B41, 110 y3roaKyeTbcst 3 Halllv-
MU pesyinbratami [4, 9].

CmiBctaBieHHs  (EHOTHUIIIB  IIOoKa3ano, IO
HLA-B16 € mpoBoKaTopoM ITi€jo-, ajie IIPOTEKTOPOM
riomepynoHedpura; A23 i A24 B (peHOTHUTITI TTiIBUIILY-
10Th pU3UK 3axBopiTu Ha I'H, ane He BusBIIEHI y ma-
uientiB 3 I[1H. Lle miaTBepaxye pizHOCIPSIMOBAHICTb
peakIlii iMyHHOI CUCTeMH Y Mali€HTIB 3 iHPeKIiTHUM
ypaXeHHSIM HHUPOK (9JacTile, 0aKTepiaibHUM, Iepe-
BaxHo iHtepctuiio) (ITH) Ta iMmyHOOmocepenkoBa-
HUM MPOIECOM 3 IIEPBUHHUM YpakeHHSIM KITyOOUKO-
Boro amapary (I'H).

TigHIiCTh 3aXBOpPiTU He TiNbKU Ha XII, ane i ¢ OLIb-
muM pusnkoM AK, gkuii yacTillle Ma€ Miclie TaKOX
npu HasgBHOcTi B8 i B21. be3nnigni yonosiku 3 XI1 3
HagBHicTIO B peHOTHITI A24 i B52 MaloTh BimHOCHUI
PU3UK TIOPYLIEHHST (EPTUIBHOCTI 3i 3HUXEHHSIM
PU3UKY Yy pasi mpucytHocTi B deHorumi A251 B16. B
rpymi pepTuabHuX 4ouoBikiB 3 XIT (53) He BUSIBICHO
3B’s13Ky aHTureHiB A24 (p=0,960) i B52 (p=0,667),
yacTtoTa A25 3aiuiIaigach 3HIKEHOI0. MoxXXHa BBaXa-
TH, 10 HAsSIBHICThb y YOJOBIiKiB, XBopux Ha XII, aH-
turedHiB HLA-A24 i -B-52, migBuiy€e y HUX PU3UK
0e3MJIiIHOCTI; aHTUTeH A25 Tpa€ 3aXUCHY pOJIb IS
po3BuTKky XII, Tak camMo K i Aj19 mopyieHb GepTUIb-
HOCTI SIK IOr0o yCKJIaJHEHHS.

Binomo, mo anTurex B8 (BimHOCHMI pr3uk XI1ak)
aCollil0€ 3 BUCOKOIO aKTUBHICTIO iIMyHHOI CUCTEMU, 3
HUM TIOB’SI3yIOTh IiJBUIIEHI aKTUBHICTh KJIITUHHOTO
iMYHITE€TY Ta TOTOBHICTb 10 YTBOPIOBAHHSI iMYHHMX
KOMIUIEKCIB aHTUT€H—aHTUTIIO, HEeITOCTAaTHIO (PYyHK-
IiOHAJIPHY aKTHUBHICTh MakpodariB mo BiTHOIICHHIO
1o ix esrimiHauii [9]; Leil aHTUTeH YacTo 3yCTpidaeThbes
Y XBOPHUX Ha TaKy iMyHO3aJIe>KHY ITaTOJIOTiIO K Icopia3
[10], xBopo6Ga AmicoHa, rirepTupeos, LYKpOBUil Aia-
oet (ILJ1) 1 Tumy, Tak camo, K i B52 y ocib 3 aHKiI0-
3yI0UMM apTPUTOM, XBOpo0Ooto Takasicy, BUCOKUM ab-
comoTHUM piBHeM CD4 i BiiCyTHICTIO IIpoTrpecyBaHHS
BlJI-indekuii, xBopoboto bexuera 3 aprepiaabHUMU
ypaxeHusmu [11-14]. Jani sitepatypu cBigyarh, 110
natoreHe3 XII Moxe Oyt oOyMOBJIEHUH K iH(EK-
LiHUM, TaK i ayTOIMyHHMM 3amnaJieHHSIM; TOMY BHU-
asneHi Hamu acomianii XI1, XITak ta XIIng 3 Buiie-
onucaHumu antureHamu A24, B8 i B52 € noriunnmMu
Ta MiATBEPAXYIOTh YYaCTh CXOXMX MeXaHi3MiB y pasi
TaKMX Pi3HUX MATOJIOTIM.

HLA-DRS5, BusiBieHuii HaMu SIK €TiOJOTiYHUI
yuHHUK y xBopux Ha XII i acouiiioBaHuii 3 GakTepi-
aJIbHOIO MATOJIOTIEI0 OpraHiB CEYOBOI CUCTEMM y Hdi-
Ted 3 ayroiMyHHUMM mnartosoriamu [15], omucanuit
SIK IPEAUKTOP TUPEOINUTY XallMMOTO i NEPHILli03HOT
anemii [16], migTBepIKYIOTh HAIy AYMKY LIOLO SIK
OakTepiajlbHOI, TaK i ayTOIMYHHOI CKJIaJOBMX IIpPO-
cratuTiB. Tak camo i BusHaueHuit Hamu HLA-DR4 €
eTioJIoTiuHoIo (pakuieto He Tinbku I'H, ame it iHmmx
naTojorii 3 ayTOIMyHHUMMHU po3JlafjaMUd — XBOpoOu
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bepxe, peBMaTOINHOTO apTPUTY, 3yCTPiYa€eThCS Mali-
xe y 95% xopux Ha LIJ] 1 Tuny [16, 17].

Ertionoriunumu unHHukamu CI13, B ToMy yuci
y xBopux Ha XII (sk 3 AK, Tak i 6e3) MOXHa BBaxa-
™ A24 (aGCcomoTHUI pU3MK 3axBoproBaHHS Ha XII
Ta po3BuTKy AK) i A28. IIporektop CII3 — B15, B17
Ta A10, akuit 4yacTile 3ycTpiya€eThCs y pasi roCTPoro
ITH, a takox xponiuHoro ITH i XII, To6to € Mmapke-
POM HEAOCTATHBOTO MPOTUiIH(EKIIIHHOTO iIMYHITETY.

3a Hamumu monepenHiMu manumu [18], HLA-
24 i A28, aki 00yMOBIIOIOTh abcomoTHUi pusuk I'H,
HC (a A24 i ropmoHpe3ucTeHTHiCTh y niteit 3 TH),
acoLIiI0I0Th 3 HAlOIIbII BUCOKOIO MPOAYKIIIEIO TTpO3a-
nmanbHuX HUTOKiHIB (PHIT-o, IJI-17, 1JI-18), a Takox
IJI-4 i cyauHHOrO eHAoTediaibHOro (hakTopy POCTY
(CE®P). He MoxxHa BUKITIOUATH, IIIO CaMe I1i 0COOIM -
BOCTi MOXYTb OYTM BaXJIMBOIO JIAHKOK iMYHOTEHE3Y
Takux ypoJsioriyuHnux mnaroJjoriit ik XII 3 fioro yckmanu-
HEHHSIMU (ayTOIMyHHUII KOMIIOHEHT, TMOPYIIEHHS
deprunbHOCTi) Ta CIT3.

AOGCOMOTHUM pu3uKoM 3axBopitu Ha JAI'TI3 € Ha-
SBHICTh B (peHOTUMI A29 i B38 (0bunmBa acouioioTh 3
T'H), TeHaeH1Lis1 0 MiABUILEHHS PU3UKY 3aXBOPIOBAHHS
y pasi HasiBHOCTi B (peHOTHUMi A23; mpoTtekTopom AT'TI3,
gk i Xnak ta CI13, Buctynatoots aHturenu A9, A10iB17.
B38 Takox 00yMOBIIIOE TaKi pi3Hi XBOPOOU SIK CUHAPOM
Tepnepa [19], a Takox (K i anTurenu pusuky X1 i XIT
HLA-B40 i —B52) - aHkiynio3ytouuii CIOHIUIT, ICOPU-
aTUYHUI apTpuT, Memdiryc [11, 14, 26].

Hng PII3 mgocTOBipHUM aHTUT€HOM-MPEAUKTO-
pom € A29 (sakuii € TakuM i 115 AT'TI3), a Takox A25,
B40, B44 i B49. IlporexTopamMu 11bOro HeOEe3MeUHOro
3axBoproBaHHs BuctynaoTs Al, A10, BS, B13 i BIS.
MoxHa BBaxaTu, 110 y nauieHtiB 3 JAI'TI3, ski MaloTb
aHTUreH A29, € nogaTkoBuil pu3uk 3axBopitu Ha PI13.
A HagBHicTb B deHoTuri B13, 3a gaHMMM iHILIMX aBTO-
piB, CIIpUSI€ MiHIMAJIbHOMY PU3UKY METacTa3yBaHHS y
OHKO-XBOPHX i, TaK caMo $K i iHIuii mpotekTop PII13
B5, acouitoe 3 minBuiieHuM piBHeEM B KpoBi CD8+-
KJIITAUH Ta iHBEPTOBAHUM CIIiBBiJHOIIIEHHSIM BUCOKOI
KiJTBKOCTi IIUX CYNpPecopiB/KiJiepiB i HU3bKOI — Xe-
nepiB/iHaykTopiB (CD4+-KJIiTUH), YUM MOXHa TO-
SICHIOBATU TaKuii Mo3uTUBHUI edekT. LlikaBo, 110 3a
JMTAaHUMU LIOTO aBTOPA, BUCOKIi PiBHi B mepudepuyHiit
KkpoBi T-kIiTHH 3ycTpivanucs y HociiB B16, skuii 3a
HamuMmu gaHumu € npeaukropoM XIILL i, B Toil xe
yac, npotektopoMm XII, B Tomy unciai XIlak.

Bimomo, 1o monexkyau MHC I knacy Bimobpaxa-
I0Th OJIITOMENTUIM Ha MOBEPXHi KJIiTMHU, 11100 3a0e3-
MEeYUTH iIMyHHUI HarisA T-KJIiTHH 32 BHYTPIIIHBOKITi-
TUHHUMU NATOT€HAMU Ta MyXJIWHAMU, LIO Ja€ 3MOTY
3MiICHIOBATA OMOCEPEAKOBAHUI JiMpouuTaMu iMmyH-
Huit Harnsan [21]. Moxnuso, Tomy HLA-A25 nocto-
BipHO YacTillle 3yCTpi4a€eThCs i y XBOPUX HaA pak IIKi-
pu [22]. HLA-A29 sk aHTUTeH eTioJoTiyHOo1 (dpakirii
PII3 ta JAI'TI3 Binomuii 11e 9K TaKuid, 1110 acOLlilo€ 3
ayTOIMyHHUM YBEiTOM i peTuHOXopoinonatiero bepa-
moTa (3ycTpiyaeTbCsl BUKJIOYHO y OCi0, SIKi MaroTh
HLA-A29 nosutuBHuii pesyabrat) [13, 23].

IMopanbuii gocaiaXeHHsST OCOOJIUBOCTEN aHTUTE-

HiB TiCTOCYMICHOCTI y pa3i 3aXBOpIOBaHb CEYOCTaTeBOL

CUCTEMU JO03BOJISITh MOMIUOUTU Hallli YSIBJIEHHS PO

MEXaHi3MH iX 3B’S13KY 3 OKpeMUMU naTtosorismMu. Bea-

kaemMo gouibHMMM BuUBUYeHHS HLA gk momatkoBmx

MPEeIUKTOPiB BUHUKHEHHSI 3aXBOPIOBaHb, IJI MPU-

3HAUYEHHS iHAMWBIAYyali30BaHUX METO[IB JIIKYBaHHS Ta

npoGdiTaKTUKU, MTPOTHO3Y Mepediry 3aJIeXXHO Bl HasIB-

HOCTi TEBHUX aHTUTEHIB B (DEHOTHUTTI.

BuchoBku:

1. BusBneni anturenu abcomotHoro (HLA-AIO,
-All, -Bl4, -B16) Ta BimHocHOTO (B17) pusu-
ky rITH; A10 Tta B40 - anturenu pusuky XICC.
ITporexkropamu mans rITH € A2, A24, B21, B35;
y pa3i XICC tenneHuiss no 3HuKeHHs B HLA-
denorumi yacrotu B12.

2. Hna xI'H, HC a6comotanmu (HLA-A24, -A28,
a B8 i gg rI'H) ta BimHocHuMu (A23, A29, B38,
B41, B44) npennkTopaMu BUCTYHAIOTh iHIII aH-
TUTE€HU; 3axXMCHY poJsib rparoTb A9, B12, B16, B18.

3. Hagasnicts B ¢peroruri HLA-A24 Ta B52 € ¢pak-
topamu pusuky XI1 Ta XIlak, octaHHiil JogaTKoO-
Bo acowitoeTbcsa 3 B8 i B21. HagBHicTh B (heHOTH-
mi nanieHTiB 3 XIT antureny A24 ta 52, migBuiiye
Yy HUX PU3UK 03I IHOCTI

4. Etionoriuny ¢paxkuito xI'H, HC craHoBasTh aH-
turenu Il kiacy - DR4 i DR52 (3 TeHaeHUi€l0 10
migsumeHHss DR1), Toxi sik XIT — DRS.

5. CII3 gk ycknagnenHsa XII i XIlak, a Takox K
CaMOCTiifHa MMaToJIOTis CTATUCTUYHO 3HAYMMO 3Y-
cTpivaethcs y HociiB A24 i A28; A10, B15iBl17 €
npoTtekTopamu po3BuTky CI13.

6. Erionoriunoto dpaxitiero AI'TI3 € A29 i B38; po-
TEKTOpH 11bOT0 3axBoproBaHHg A9 i A10, a Takox
B17 (tak camo sk i XIlak Ta CII13),.

7. AtpubyTuBHUI pu3nK BUHUKHeHHS PII3 006y-
MOBIIOIOTH A25, A29, B40, B44, B49 B dbenoruri
namienTta; Al, A10, B5, B13 i B15 € itoro gocto-
BipHMMHM MPOTEKTOPAMHU.

KonduikT inTepeciB. ABTopu 3asiBJISIIOTH IIPO Bill-
CYTHiCTh KOHMJIIKTY iHTEpeCiB.
Indopmanis npo BHECOK KOKHOTO YYACHUKA:

Koaecnux M.O.: xoHuemnuiss tTa Iu3aiiH IOCIi-
JKEHHST He(POJOTiYHUX XBOPUX, 30ip Ta aHaJi3 KJTi-
HiYHUX JaHUX, pelaKllisl i KOpeKllisl CTaTTi;

Bosianoe C.0.: KoHILENIIisI TOCTIIKEHHS YPOIO-
TiYHUX XBOPUX, peJaKliisl i KOpeKllis CTaTTi;

Jlpiancoka B.€.: anani3 nitepaTypHUX IXKepes Ta
cratuctuuHuii aHamiz HLA-deHoTuniB Hedposoriu-
HUMX XBOPUX, HAIIUCAHHS YaCTUHM CTAaTTi;

Illyaak O.B.: nu3aiiH JOCTiIXEHHS YPOJOTIYHUX
XBOpMX, iHTepHpeTalis Ta y3araJbHEHHS KIiHIYHUX
JIaHUX;

Topnunuenro I.1.: XoHuenisa Ta AU3aiiH AOCTi-
JKEHHST XBOPUX, iHTEpIIpeTaLlis Ta y3araJjbHEHHS Ja-
HUX BiJIiJy CEKCOMNATOJOTii Ta aHAPOJIOTII;
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bonoapenko FO.M.: BinGip Ta Kypaliisi ypoysoriu-
HUX XBOpHUX, 30ip Ta aHaji3 KJiHIYHUX Ta iMyHOJIO-
TiYHUX JaHUX, (OPMYBaHHS 0a3u JaHUX , HAIMCAHHS
YaCTUHMU CTaTTi;

Beauuxo M.b.: opranizanis crniBpoOGITHMLTBA 3
KIILIHIYHUMU YPOJIOTIYHUMU MiApO3aiaMu;

Ilempuna O.Il.: tnanyBaHHS [OOCHTIIXEHb Ta
Bu3HaueHHsI HLA-(deHOTHUNIB MalLli€eHTiB;

Yepuenrxo B.B.: 30ip Ta aHali3 KIIHIYHUX JaHUX,
iX ocobauBocTei 3anexHo Bigm HLA-deHoTUTTIB;

Jlitepatypa (References):

Yepuenko J[.B.: opraHizallisi CIliBpOOITHUIITBA 3
JlabopaTopisiMy, CTATUCTUYHUI aHaMi3;

Ilopowuna T.B.: imyHO0TiYHE OOCTEXEHHS YPO-
JIOTIYHUX MalLi€HTIB, aHaTi3 OTpUMaHUX JaHUX, HATIU-
CaHHS YaCTUHMU CTaTTi;

Hypimanoe K. P.: xypaiiisg xBopux Ta 3a6ip 6ioo-
riyHOro MaTepially, aHaji3 Ta popMyBaHHS 0a31 TaHUX
MAalLi€HTIB BiAily ceKcomaToJIorii Ta aHAPOJIOTii; Ha-
MMUCAaHHs YaCTUHU CTaTTi.
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Abstract. Epidemiological or clinical study on the pediatric population has not been
conducted in Ukraine since the term acute kidney injury (AKI) was defined in the year 2004.
Our study aimed to analyze the epidemiology, etiology, and features of the AKI in children
over 20 years period.

Materials and methods. The study included 242 children aged 6 months to 18 years with AKI
who were observed during the years 2002-2020 in the reference center (until the year 2002:
n=17; 2002-2012 years: n=105; 2013-2020 years: n=120).

Results. The number of patients per 10.000 children ranged from 0.025 to 0.034 from 2013
to 2017, except for the year 2015 (0.008), but it began to decrease in 2018. Patients from the
Kyiv region accounted for one-third of all episodes (34-29%), and the quotas of the Central
Ukrainian region were also stable (6-5-4%). The quantity of Podolsky region tripled after
the year 2012 (from 6 to 19%), and patients from the Black Sea region and Donetsk region
appeared in the structure at that time (15-14% and 13-7%, respectively). The part of the
Northwest region of Ukraine was reduced significantly (from 24 to 8%), as the Northeast
region (from 12 to 5%) and Carpathian region (from 12 to 3%). Boys predominated among
patients (145/59.9%), and the average age at disease onset was 4 years (from 3 months to
17 years and 11 months).

The main AKI cause in children aged under the 12 months and 1-3 years old was hemolytic-
uremic syndrome (with or without intestinal disorders), its quantity decreased in the age
from 3 to 10 years (due to the increasing number of patients with hemolytic anemia) and in
adolescents (due to glomerulonephritis and toxic factors). Complications such as multiple
organ failure syndromes, sepsis, and congenital anomalies of the kidney and urinary tract
aggravated the course of AKI.

Conclusions. The relative proportion of AKI cases per year decreased in 2018-2019
compared to the 2013-2017 period with the largest part of disease detection in the central
regions of Ukraine. Dominant etiological factors, age differences and complications of AKI
in children were identified.

Key words: acute kidney injury, children, etiology, time trend, structure.
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O. Jlaspenuyk, C. @omina, I'. Cyciosa, 1. barnacaposa

EnigemioJioris Ta 0co0.1MBOCTI nepeodiry rocTporo
MOIKO/2KEHHSI HUPOK Yy JAiTel B YKpaiHi

HepxaBHa yctaHoBa «IHCTUTYT Hedposorii HaltioHansHOI akanemii MemMUHUX HayK YKpainu», KuiB, Ykpaina

Pestome. B Yipaini 3 momenmy eusHauenns Ho3040eii «cocmpe noutkooxucenns Hupor» (I'TIH) y 2004 poyi i dome-
nep He npoeoouUNOCh HCOOHUX enidemionoeiunux i Kainiunux docaioxcens ujodo I'lIH ceped dumsuoeo nacenenns. Memoio
Hawoi pobomu cmano eusuerHs enioemionoeii, emionoeii ma ocobausocmeii nepebiey I'IIH y dimeii 3a 20 pokie cnocme-
DeNCEeHHS.

Mamepianu i memoodu. B docaioncenns exnoueno 242 dumunu sikom 8id 6 micauyis 0o 18-mu pokie, axi nepenecau
I'ITH i cnocmepieanucs npomseom 2002-2020 pokis y peghepenmuomy uenmpi (do 2002 poxy: n= 17; 2002-2012 poxu:
n=105; 2013-2020 poxu: n=120).

Pezynvmamu. Kinvxicmo xeopux na 10 000 dimeti koaugasace 6id 0.025 do 0.034 npomseom 2013-2017 pokis
(eunamox 2015 pik — 0.008), aae 3 2018 poky nouanra 3menurysamucsa. Iayicnmu 3i Cmoauunoeo pailony cmaHosulu
mpemuny 6cix 36epHenb 3a eech uac (34-29%), cmabinbHum eusaeuaucs i NOKA3HUKU LlenmpanbHo-yKpaincoko2o paiiony
(6-5-4%). Iican 2012 poky empuui 36invuiunacs doas Ilodinscovkoeo pationy (3 6 0o 19%), 6 cmpykmypi 3 a8uaucs Xeopi
3 Ilpuuopromopcwroeo ma Joneybkoeo patioris (6ionosiono 15-14% ma 13-7%). 3nauno smenwunucs wacmru Ilieniv-
Ho-3axi0Ho0e0 (3 24 00 8%), Iieniuno-cxionoeo (3 12 0o 5%) ma Kapnamcuokoeo paiionie (3 12 do 3%).

Ceped nauicumie nepesaxcanu xronuuxu (145/59.9%), a cepeduiii ik xeopux Ha mMomenm Marigecmayii 3a-
xeoprosants cmanosus 4 poxu (8id 3 micauie do 17 pokie 11 micauis). Y eiyi do 12-mu micsyié ma 6id 1 do 3-x pokis
ocHogHoro npuuuror T'ITH 6yé eemonimurxo-ypemiunuii cunopom (3 uu 6e3 KUumkoeorw ingexuyicro), y 8ikoeiil epyni 6id
3-x 0o 10-mu pokie ti0eo wacmia 3MeHWUAACs 34 PAXYHOK 3POCMAHHS KIAbKOCMI X60PUX 3 2eMOAIMUUHOI AHEMIEI0, a4 Y
nioAimKie — 3a paxyHok enomepyioHegpumy ma mokcuunux gpaxmopie. Ilepebie I'IH obmscunu maxi ycKaaoHeHHs K

CUHOPOM NOAIOP2AHHOI HeOOCMAMHOCMI, Cencuc ma 8po0XceHi AHOMANII PO36UMKY Ce4080i cCeMU.

Bucnoexu. Bidnocna kinvkicmo eunaokieé 3axeoprosanis Ha pik y 2018-2019 pokax 3meHuwiunace nopieHsHo 3
2013-2017 poxamu 3 Hatibinvuoro uacmioio euseénrenus I'lTH 6 yenmpanvhux pecionax Ykpainu. Busnauerno oominyroui
emionoeiuHi YUHHUKU, 8iK08I 6IOMIHHOCMI ma ycKkaaoHenHs nepebicy TTIH y dimelii.

KimouoBi ciioBa: cocmpe nowkodocenns Hupok, dimu, emiono2is, 4acosui mpeHo, cCmpyKmypa.

Beryn. Toctpe mnomkomkeHHss nupok (I'TTH)
y HiTell € OAHOIO0 3 MPUUYUH (POPMYBaHHSI XPOHIUHOL
xBopoou Hupok (XXH) B momanbiomy xwutti. I'TITH
PO3LiHIOTh K KJiHIYHUA CUHAPOM, IO BUHUKAE
BHACJIAOK psay (pakTopiB, TakKux sIK crieludiyHi 3a-
XBOPIOBAaHHSI HUPOK (FOCTpUI iHTepCTULIiaJIbHUIA
HePUT, TOCTPpi INIOMEPYISIPHI i CYAUMHHI ypaKeHHS
HUPOK), Hecrieu@diuHi ctaHu (ileMist, TOKCUYHI ypa-
KEHHS) YU eKCTpapeHalIbHi opylIeHHs (TpepeHalb-
Ha a30TeMis i rocTpa IOCTpeHajJbHa OOCTPYKTHMBHA
Hedponarist). [Tonierionoriuna crpykrypa I'TTH, oco-
OJIMBOCTI pO3BUTKY i Iepediry 3aXBOpOBaHHS y pi3HUX
BiKOBUX I'pyIax Ta BUCOKHUI pu3uK po3BUTKY XXH gk
HACJIAKY OOYMOBIIIOE aKTyaJIbHICTh 1iel mpooiemu [1,
2, 3]. IigTBepaxeHa 3aJeXKHICTh €TiOJOTIUHUX YWH-
HukiB I'TTH Bix pecypciB IoKaabHOI CUCTEMU OXOPOHU
3IOPOB’s: y KpaiHaX, 1110 pO3BUBAIOThLCS, IEPEeBaXalOTh

Ouabra JIaBpeHuyk
Lvi_lov@meta.ua

cernicuc, raomepyiaoHepput (I'H), remonituko-ype-
miuHuit cunapom (I'YC), roctpuit TyOyn10-iHTepCTU-
LiaJbHUI He(PUT; B €KOHOMIYHO PO3BUHYTUX Kpai-
HaX — TeMaTO-OHKOJIOTiUHi YyCKJIaTHEHHs, JIeTeHeBa
HegocTaTHicTh [4-7]. JlogaloTh BiZMiHHOCTE, TAKOX,
reorpaiuHi, KyJbTypHi Ta €KOHOMiuHi OCOOJIMBOC-
Ti perioniB cBity [8]. HatoMmicTh HOMEHKIATYPHi BU-
3HaueHHs ['TIH 3HaxogsdTbcst B cTanii po3poOKM, IO
YCKJIaJHIOE OLIIHKY HACJiAKiB LIbOTO 3aXBOPIOBAHHS.
IMy6nikauis 2020 poky KDIGO Consensus Conference
nponoHye BiamMoBuTHcs Bin kinacudikailii RIFLE Ha
kopucth AKIN 1151 moJierieHHs cucTeMaTu3allii Ha-
konuyeHux gaHux mogo I'TTH Ta pusuky po3BUTKY
XXH sx itoro Hacmiaky [9].

JoOpe crniaHoBaHi paHAOMi30BaHi KIiHiYHiI H0-
cliaXeHHs y aiteit, mo nepeHecau I'TIH, Hatenep Bin-
CyTHi. 3arajioMm, OilbILIICTh aKTyaJbHUX IOCTiAXEHb
BUKOHYIOThCS B KDYITHUX LIEHTPaX 3 aKIIEHTOM Ha KpU-
TUYHO XBOPUX IalliEHTax Ta TUX, XTO ITOTPEOYE miamizy.
3a maHuMM JiTeparypu, 1o 5% sunaakis I'TIH y Baxko
XBOpUX MOTpedye 3aMicHOT HUpKOBoi Teparnii (3HT), a
JIETAJIbHICTh KOJIMBAETHCS B IIMPOKUX Mexax (Big 16%
10 60%) [10-14]. Binik Ta aHaJ1i3 TaKMX BUITAIKIiB ¢ O-
kycyeTbest Ha yactui I'TIH cepen rocmitanizoBaHux (10
15%), i mopis yacTilie € HaCIiAKOM He TiIIBKKM 0COOJIH-
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BOCTEl Mepediry OCHOBHOIO 3aXBOPIOBAaHHS, a U Me-
HEKMEHTY B yMoBax crtauioHapy [14-16]. Binburicts
aBTOpiB aHaJi3y0Th ocobsuBocTi I'TIH mix yac roctpoi
da3u, ToMy KpuTUuHU TepMiH 3 7-ro nHsg I'TIH mo 90-
ro 0yJ10 BUAOKPEMJIEHO B HO30JI0TiUYHY (hOpMY — rocTpa
xBopoba Hupok (I'’XH), o mae BianmoBigHi marodisio-
JIOTIYHi OCOOJIMBOCTI i € MPOTHOCTUYHO BaXXJIMBOIO JJIsI
JIiIKyBaHHSI 4Yepe3 MOXJIMBICTh 3aro0iraHHs Mporpecy-
BaHHsa 10 XXH [17]. Acute Disease Quality Initiative
Workgroup 16 minkpeciunia BaXJIUBICTh IiABUIIEHHS
o6izHaHocTi mwoao I'TTH Ta 3a0x04eHHS MOCTiIXEHb
Mo emigemMiosiorii, MexaHi3MaM Ta MEHEIXKMEHTY 3a-
xBoproBaHHs [18].

OnHak mnonablile CHOOCTEPEXEHHS 3a TMallieH-
tamu 3 I'TIH i XH oOGMexeHe KOPOTKOCTPOKOBUMU
HacJigKaMU 3 aKIIEHTOM Ha HeCTpUSITIUBI i daTanbHi
[20-22]. 3okpemMa, MpU aHaMi3i BiIMOBITHO KpUTEPiiB
RIFLE, piBeHb cMepTHOCTI cTaHOBUB 18,9% st Risk,
36,1% - Injury, 46,5% - Failure [10]. Caix 3a3Hauu-
™, o cMeptHicTh npu I'TIH 3anexurts Big erioJo-
rivHnx yuHHUKIB: H yu roctpa kuinkoBa iHdeKIlis
(I'KI) mae xpamuii mporHo3, HiX Cercuc, 3J0sKic-
HUI Tpoliec UM 06’eMHe xipypridyHe BTpydyaHHs [18].
TpuBana aHypisi, aI€KBaTHICTh JiKyBaHHS OCHOBHOTO
3aXBOPIOBAHHS, KOMOPOiAHI CTaHU (3aXBOPIOBAHHS
CEepLEeBO-CYIMHHOI CUCTEMU, METa0OJiYHUI auumos,
IIOK, TIEPEBAHTAXEHHSI PiIUHOI, MEXaHiYHAa BEHTU-
JISILLISL JIETEHIB, CUHAPOM IOJiOPraHHO1 HETOCTaTHOCTI
(CITOH) o6T1stxytoth ipornos [19, 20]. Hecnipusatiu-
BMMHU BM3HAHO, TAKOX, BiK MalliEHTa A0 2-X POKiB Ta
MMi3HE HampaBJeHHS B coeuliaiizoBaHuil 3aknanm [23].
®akropu, MOB’s13aHi 3 TOBrOCTPOKOBUM IPOTHO30M, B
TOMY YMCJIi 3 pO3BUTKOM i mporpecyBaHHsIM XXH, Bu-
BUEHI HeJOCTaTHBO. OMHUM 3 BUPILIAIBHUX (PaKTOPIB
3ano0iraHHs HETraTUBHOI €BOJIIOLII 3 HE3BOPOTHBHOIO
BTPaTOl0 HE(POHIB BU3HAHO PAHHE BUSBJICHHS Ma-
LieHTIB i3 Tpynu pusuky [15]. Bce BUIE3a3HaueHe €
aKTyaJIbHUM 151 BCiX KpaiH, aje B YKpaiHi 3 MOMEHTY
BupainenHsa ['TIH B okpemy Ho3ousorito (y 2004 porti) i
JoTerniep He OyJ10 MPOBENEHO XOAHOro emnigeMiooriu-
HOTO YU KJIiHIYHOTO JOCJIIKEHHS 3 €TioJIorii Ta Ha-
chigkiB I'TTH cepen autsg4yoro HaceneHHs.

MeTo10 Hamroi poOOTH CTajlo BUBYEHHS €ImimeMmi-
0JI0Tii, eTioJIorii Ta 0COOMMBOCTEl Mepediry rocTporo
MOIIKOMIKEHHSI HUPOK y HiTeil B YkpaiHi 3a 20 pokiB
CIIOCTEPEKEHbD.

Marepiaan Ta Metoau. byau obcrexkeHi it Bi-
KOM Bif 6 Mics11iB 1o 18-Tu pokiB, siki mepenecau I'TTH
i cmocTtepiranucs y BigmiieHi guTsadoi HedpoJorii
AY «Inctutyt Hedponorii HAMH Ykpainu» (kiiHiu-
Ha 6a3a — BiggineHHst Hedpposorii KHIT «IKJINe 7»,
M. KuiB) B 2002-2020 poku, nmpoaHajizoBaHo 242 ic-
Topii xBopoO (1o 2002 poky: n= 17; 2002-2012 poxu:
n=105; 2013-2020 poku: n=120).

IMamienTu Oyau po3nomdineHi B KJIiHIYHi TpyIu 3a-
JIEKHO Bin etionoriynnx yuHHUKIB: ['YC, remosiTuuHa
a”eMis (I'A), indexuiiini — I'PBI Ta cencuc, Tokcuy-
Hi, rmomepynsapHi (I'H), mosapeHanbHi (nipe- 4u 1mo-
cTpeHalbHi). 3rigHo knacugikaiii BOO3 npoBeneHo
ctpaTudikailito 3a BikoMm 3 ypaxyBaHHsaM neototy ['TIH:
Ha 1-My poli XuTTs, Bix 1 mo 3-x pokiB, Big 3 1o 10-tu
poKiB Ta mimniTku (ctapiue 10-Tu pokKiB).

Kommieke o0cTexkeHHsI BKII0YaB 3arajJbHOMNPUii-
HATI METOAWKM: 30ip aHaMHe3y, OIS, 3arajlbHUI Ta
OioxiMiuHMIA aHaJi3W KpOBi, 3aralbHUI aHami3 ceui,
BUBYEHHSI CEYOBOTO OCaay Ta KOHLIEHTpALiliiHOI CIIpo-
MOXHOCTI HUpOK, Y3/l opraHiB 4epeBHOI MOPOXKXHUHU,
3a MOKa3aHHSIMU PEHTreH-pamioyoriyHa Bidyastisallis.
CraH TiaoMepylisipHOi (inbTpallii OLIiIHEHO 3a po3-
paxyHkosoio IIIK® 3a IlIsapuem [24]. byna cdop-
MOBaHa eJIeKTpOHHA Bepciss 0a3u JaHMX, MaTepial
OIpalbOBaHO 3 BUKOPHUCTAHHSM METOMIB BapialliiiHOI
CTaTUCTUKM Ta HeMapaMeTpUYHX ITiAXOdiB (MmakeTu
STATISTICA 8.0 for Windows STATISTICA 8.0 for
Windows, SigmaPlot 11.0, SPSS Inc., http://www.
systat.com; SPSS Statistics 17.0, SPSS Inc.).

Pe3yabTaTtu nocaimkenns. KinpkicTh BUNIaaKiB,
BIIEpIlIEe 3aPEECTPOBAHNX B MOTOYHOMY polli (n=117),
OyJIO CHiBBiZHECEHO 3 HACEJEHHSIM KpaiHu BiIIIOBiI-
HOro BiKy 3a TOM camMuii mepion (3rimHo mgaHux Jlep-
KaBHOI CIyXO0U cTaTUCTUKM YKpainu [25]) Ta mepe-
paxoBaHo Ha 10 000 HaceleHHsI BiANOBiTHOTO BiKy
(Tabn. 1).

Tabauuys 1

Bnepme BusiBieni Bunaaku I'TTH B Ykpaini: yacoBuii TpeHa

o HaceneHus YKpaiHn KinbkicTs xBopux 3 I'TTH
Ao 18-Tu pokis (abc.) Bepie (adc.) Ha 10 000 BianoBigHOro HaCe/IeHHS

2013 8009 866 20 0.025
2014 7 614704 26 0.034
2015 7 614 006 6 0.008
2016 7 615 606 21 0.028
2017 7 609 297 21 0.028
2018 7579 704 13 0.017
2019 7533930 10 0.013
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KinbkicTb xBopux Ha 10 000 giTeit KonmBaaach Bif
0.025 mo 0.034 mpotsirom 2013-2017 pokiB (BUHSATOK
2015 pik — 0.008), ane 3 2018 poky moyana 3MeHIIY-
BaTucs (nuB. Ta0a. 1). OTpumMaHi gaHi Oyau oOMexXeHi
yMoBaMu 300py iHopmallii, OMHAK MOXHA MPUITYCTHU-
TH, 110 BiIMiHHi pe3ynbTaTu 3a 2015 pik CIpOBOKOBaHi
COLiaTbHO-MOJiITUYHUMU OCOOIUBOCTSIMU TOTO MEPiO-
ny, ane 2017-2018 poku — HacJliIoK aKTUBAllil TOKaJlb-
HUX LEHTPIB SIK JIIKYBaHHS, TaK i CIIOCTEPEXEHHS 3a
nauieHtamu 3 ['TIH B perionax kpaiHu.

JlomaTkoBo ©OyJ10 BUBYEHO PO3IMOJIiJ BUSIBIE-
Hux Bunanis I'TIH mo 9-tm eKoHOMiYHUX perioHax/
pailoHax YKpaiHW, sIKi 3TrpyNoBaHi 3 BpaxXyBaHHSIM
00 EKTUBHUX 3aKOHOMipHOCTE! TepUTOPiaIbHOTO MO-

6%

Ny mpalii, popMyBaHHS TEPUTOPiabHO-BUPOOHUYUX
KOMIIJIEKCiB, €THIYHUX Ta iCTOPUYHUX OCOOIUBOCTEN
pEerioHiB, B TOMY YMCJIi - HASIBHOCTI MOTY>XXHUX HAayKO-
BO-MEIUYHUX LEHTPiB, CHPOMOXHUX HalaBaTHU BUCO-
KocrewianxizoBany mornomory [26]. HaiiGinbina yact-
Ka giarHoctoBaHux I'TTH 3akoHOMipHO mpuIiana Ha
Cronnunuii paion (Kwuis, KuiBceka, ZKutomupceka,
UYepHiriBcbKa 00J1.), IKUA TEPUTOPiaIbHO MOB’ I3aHUM
3 pepepeHTHUM LIeHTpoM (Y «IHCcTUTYT Hedpodorii
HAMH VYxpainu», http://inephrology.kiev.ua) Ta mic-
1leM KOHILEHTpallii HalOiablll CKIaAHUX BUIAIKIB 3a-
XBOPIOBaHHS (BilIiJIeHHS iHTEHCUBHOI Ta e(epeHTHOI
Teparnii roctpux iHTokcukauii HJICI «Oxmataut»
MO3 Ykpainn, http://ohmatdyt.com.ua) (puc. 1).

O KapnaTcekuii
O IliBHMHO-3aXigHUNI

B TloniibCchkuil

S 12%

CronuuHuit
HenTpanbHo- YkpaiHChKkuit
@ ITBHMHO-CXITHUAN

M IlprnyopHOMOpPCHKUI

5 [IpuaHIIpOBCHKUIA

[ JoHeupkuit

Puc. 1. CouianpHo-ekoHoMmiuHa reorpacdis I'TIH B Ykpaiui (n=206).

3arajbHa TEHIACHIISI TEPUTOPiaIbHOIO PO3IMO-
Iiny 30epirajach B pi3Hi YaCOBi MPOMIXKU — TEPiof

1o 2002 poky, 2002-2012 poxu Ta micast 2002 poky
(puc. 2).

a0 2002 poky 10 2002-2012 poxu 10 2012-2020 poxu
(n=15) (n=88) (n=103)
§% 13% 7% o
5% A 5% p ,;}\6%
15% 15%
32%

=
6%

O Kapnatcekuii
O TliBHMHO-3aXITHUI

B IoninbCchbKuit

Cromuunuit
entpanpHo- YKpaiHcbKkuit

[ ITiBHIUHO-CXITHUN

5%

M IlpryopHOMOPCHKUM
g IlpuaHipoBCHKUit

[ JloHeubKui

Puc. 2. BitHocHa yacTKa pi3HMX eKOHOMIYHMX paitoHiB YKpainu B ctpyktypi ['TIH y miteit B okpemi yacoBi TpOMiKKH.
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IManientu 3i CToAMYHOrO pailoHy CTAaHOBUJIU Tpe-
THUHY BCiX 3BepHEeHb 3a Becb 4ac (34-29%), cTabGinbHUM
BUSIBUJIMCS 1 TOKa3HUKMU LleHTpanibHO-YKpaiHCHKOTO
paiiony (6-5-4%). Ane 3pocna dactka [IpuaHinpoB-
CbKOro paiuioHy (6-5-11%), micas 2012 Brpuui 306i1b-
munacs pons Iloainbebkoro paitony (3 6 10 19%), B
CTPYKTypi 3’saBuimcs xBopi 3 [IpuuyopHOMOpPCHKOTO

Honepkuii |
[punHinpoBchKwii |
ITpraopHOMOPCHKHT |
ITiBHIY HO-C X1 HMH 1

IleHTpanbHO-yKpaiHC KM

(15-14%) ta loHeubkoro paiionis (13-7%) (auB. puc.
2). 3HayHO 3MeHIIWIncs yacTku [1iBHiYHO-3aXimHOTO
(324 no 8%), IiBHiuHO-cxigHOTO (3 12 M0 5%) Ta Kap-
MaTCchKoro paioHis (3 12 1o 3%).

InpuBinyansHuit aHanis reorpadii I'TIH niaTeep-
JIUB MpeBaJIlOBaHHS MelllKaH1iB CTOJIMYHOIO pailoHy y
BCi MpeacTaBieHi yacoBi nepioau (puc. 3).

O oo 2002 0 2002-2012 W3 2013

Cronmauni

TTonumecbKTH

[TiBHIYHO-3a X1 HII

Kapnatcekuit

0 10 20

30 40 50 60 70

Puc. 3. Kinbkicts nited, Y sxux Bnepmie jgiarnoctoBano I'TIH, 3 ypaxyBaHHsAM 4acoBOrO mepiomy

1 palfoHy IPOXKMBAHHS (1'1:2

IIpoBenenuit aHajui3 icTopiii XxBopoO peKOHBa-
necueHTiB ['TIH 3 ypaxyBaHHSIM Biky MaHidecTairii
3aXBOPIOBAaHHSI, MaB PETPOCIEKTUBHUI XapakTep i
BUKoHaHmii 3a 2002-2020 poku, BKJIIOYalO4YM IaHi
mwomno HacaigkiB I'TIH y xBopux 3 1992 poky (n=242).
Cepen nauieHTiB nepeBaxanu xiaonuuku (145/59.9%

30

Tpumitku: 1. I'YC remMoIiTUKO-ypeMiYHHI CHHAPOM;

2. T’A reMoJliTUYHA aHEMis;

3. I'PBI roctpa pecnipatopHo-BipycHa iHMeKILis;

4. T'H rnomepynoHedpur.

npotu 97/40.1% niBuat), a cepenHiii ix Bik Ha MO-
MEeHT MaHidecTalii 3aXBOpIOBaHHS CTAHOBUB 4 POKU
(Bim 3 micgmiB mo 17 pokiB 11 MicsiiB).

B nmocnigxyBaHiii Koropri aOoOMiHyBalu Tma-
mientn 3 I'YC, gk 3 cynytHboto I'KI, Tak i 6e3 Hei
(puc. 4).

[1TYC60.3%

I'A10.3%

[ I'PBI 2.9%

[] cenicuc 1.2%

B H4.6%

B roxkcununa Hedpormaria 2.1%
npepeHanbHa I'TTH 6.2%
He Bimomo 12.4%

Puc. 4. Ctpykrypa npuuuH I'TTH y niteit (Ha rpacdiky 3a3HaueHi abCoMOTHI LIMbpH).

3HayHa yacTKa XBOpMX HE Majia YTOYHEHOI Mpu-
yuHu ['TIH, y yactunu — niarHocroBaHo A (B ToMy
yuciai noenHany 3 I'KI). IIpyunHaMu TOKCUYHOI He-
¢pomnarii, mo npussenu no I'TTH, 0ynu koHTpacT-iH-

IykKoBaHa Hedpomaris (1 XBopuii), mpU3HaAUYESHHS 1IU-
TOCTAaTUYHOI Teparlii 3 IPUBOLY 3J10SIKiCHUX HOBOYTBO-
peHb (2 AIUTUHM), 3aIUIaHOBaHEe (Cyilmm) abo TTOMUII-
KOBE BXMBaHHSI TOKCUUYHUX PEYOBUH (110 1-if TUTHHI).
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IlozapenansHa I'TTH (mpe- Ta mocTpeHanbHa) cTajia
HaCJiKOM XipypriyHuX BTpy4YaHb (Ha KicTkax — 1, Ha
KWIIKOBUKY — 3 NUTUHU), OOCTPYKIlii HUPOK (BpO-
JIKeHi aHomalii — 7, ceyokaM’sHa XxBopoba 3 0J10KOM
HUPKU — | xBOpHUii), a00 TpaBMU XKUBOTA (3 Malli€HTA).

V 23 niteii (9.5%) niarHOCTOBaHO BPOIXEHi Baau
PO3BUTKY C€4OBOi cucteMu (TiapoHedpos, pedatokcu
PI3HOTO CTYMEHIO, KiCTO3Hi AUCILIA3ii, TOIO), y 20-T1

(8.3%) B mpoleci IporpecyBaHHs MiATBEPAXEHO PO3-
Butok CITOH, a 31-ro (12.8%) — cemncucy, 110 BU3HA-
HO yckiaaHoounmu pakropamu nepediry I'TTH.

Heo6woT I'TTH Ha 1-My poli XUTTS JOKyMEHTOBAaHO
y 33-x miteit (13.6%), y Biui Bix 1 1o 3-x pokiB —y 112
(46.4%), Bin 3 no 10-Tu pokiB — y 56 (23.1%), nigit-
KiB — y 41 (16.9%). CTpyKTypa YNHHUKIB pi3HUIACSH Y
pi3Hi BikOBi nepioau (Taodiu. 2).

Tabauysa 2

Yunuuku I'ITH 3anexHo Bix BiKy aiTeit Ha MoMenT MaHidecTauii 3axsoproBanns (n/%)

BikoBa rpyna
Kniniyauii xiaraos 10 12 micamis | Bix 1 20 3-X pokis BifL 3pz(l)(l)( iio-m CTap;l(l)(]!( iIBO-TM

[eMoutiTKO-ypeMiYHUI CUHAPOM 21/63.6 80/71.4 31/55.3* 14/34.1**
IemoniTnuHa aHemist 3/9.1 10/9.0 8/14.3 4/9.8
I'PBI 1/3.0 2/1.8 2/3.6 2/4.9
Cerncuc 1/3.0 - 1/1.8 1/2.4
IlomepynoHedpur - 2/1.8 3/5.4 6/14.6
Tokcuuna Hedpomnaris - - 1/1.8 4/9.8
Ipe- i moctpenansHa I'MTTH 2/6.1 4/3.6 5/8.9 4/9.8
He Binomo 5/15.2 14/12.4 5/8.9 6/14.6
3aranom 33 112 56 41

IMpumitku: 1. *p=0.004 (}*>=8.14, OR 0.3 (0.17-0.69)) nopiBHSAHO 3 BiKOBOO Tpymnolo Bia 1 10 3-x pokiB;

2. **p=0.022 (x*>=5.35, OR 3.4 (1.29-8.81)) mopiBHsIHO 3 BiKOBOIO Ipymnoio a0 12-tu micsiis, p<0.0001 (x?=23.53,
OR 7.0 (3.15-15.60)) nmopiBHsIHO 3 BiKOBOIO IpyIIolo Bix 1 10 3-X pokiB.

V Biui no 12-tu micauiB ta Bix 1 1o 3-X pokiB
nepeBaxaB ['YC (3 uu 6e3 'KI). V BikoBiii rpymi Big 3
1o 10-Tu pokiB OTO YacTKa 3MEHIIUIACS 3a PAXYHOK
3pOCTaHHS KiabKOCTi xBopux 3 I'A, a y miafiTKiB —
3a paxyHok ['H Ta TokcuuHux ¢dakTopiB (IuB.
Tab1. 2).

Ilpu ananizi mepebiry 3axBOPIOBaHHSA Yy Pi3HUX
BiKOBUX TIpyIlaX, BCTAHOBJIEHO, IO MPOTHOCTUYHO
00TsXytoun ycknaaHeHHs1, a came CITOH Ta cemncuc
MpeBaToBaJi B MOJIOJLIMX BiIKOBUX Tpymnax (10 3-X po-
KiB), a BPOJI>K€Hi aHOMaJliil pO3BUTKY CEYOBOI CUCTEMU
yacTillle BU3HaYauu y aiteit no 10-tu pokis (tabdi. 3).

Tabauys 3

dakTopu, o 00TseKysaau nepedir 'TIH, 3 ypaxysannsam BikoBoi rpynu (n/%)

BikoBa rpyna

®Dakrop

10 12 micsauis

Bix 1 10 3-X pokiB

Bix 3 mo 10-tu

crapme 10-Tu

CEYOBOI CUCTEMU

(n=33) (n=112) pokiB (n=56) pokiB (n=41)
e o] 5/15.2 11/9.8 2/3.6 2/4.9
HEOOCTATHOCT1
Cerciic 6/18.2 16/14.3 6/5.4 4/9.8
Bpomkena aHomaris possuTky 3/9.1 12/10.7 7/12.5 1/2.4

Oo6roBopenns. IlpencrasieHe mepiie B YKpaiHi
JOCHiIXEHHS TIPOJEMOHCTPYBAJIO eMigeMionorito Ie-
npiatpuuHoro I'TTH pi3Hux perioHiB kpainu. beaymoB-
HO, npeBaatoBaHHS CTOIUYHOTO PErioHy 3a KiIbKiCTIO
BunaakiB I'TTH o6ymMoBiIeHO KOHIIEHTpALli€lo crielia-
JIi30BaHUX MEIUYHUX 3aKJaliB Ha ioro teputopii. B
VkpaiHi, 9K i B iHIIMX KpaiHax cBiTy Hachigku ['TTH
3ajieXaTh Bijl JOCSKHOCTI pecypciB MEIUYHOI JOITOMO-

I'M Ta 00i3HAHHOCTiI MEAUYHOTO TepPCOHay NEPBUHHOI
JlaHku. HalOamXuyuMm 4YacoM OUiKYyIOThCS BUCHOBKU
OaraToHaiioHasibHoro npoektry AWARE, npucssue-
Horo BudeHHio I'TIH y miteit [6, 7, 8]. Posnoxnin Ha-
XX XBOPUX 32 BIKOM i HO30JIOTIYHMMM MpPUUYMHAMU
I'TTH y3romxkyeTbcst 3 pesyabTaTaMu MiKHApOJHUX
JOCHiIKeHb. AMEpUKAHCHKI aBTOPU BiIMIiTUJIM BiKOBi
BimminHocTi I'TIH: y miteit BikoM 10 2-X POKiB po3-
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BUBAETHCS YACTillle KOPTUKAJIBHUN HEKPO3, TPOMOO3
HUPKOBUX CYIWH, TIMOKCUYHO-IILIEMiYHi YIIKOIXEH-
H$l, 1iarHOCTYIOTh AUCIUIA3il0 HUPOK; y Mi/UTiITKiB BU-
3HaueHa acouialig i3 wBuUaKonporpecyrouum ['H,
CUCTEMHUMU BACKYJIiTAMU Ta iHTEPCTULIAJIbHUM HE-
dpurom, TokcnuHum ypaxkeHHsim [10]. HaituacTimmm
yuHHUKoM ['TIH y miteii panHboro Biky Bu3HaHo ['YC
[8, 16]. Y HaitoMy noCTiIKEeHHI OCHOBHOIO IPUYKMHOIO
I'TTH takox BusiBuBcst 'YC y Bcix BiKOBUX rpynax, ajie
#ioro yactka OyJja BMILA Y AiTeil 1o poky (63,6%) i Bix
1 mo 3-x pokiB xuttst (71,4%). Y crapiumx MaiieHTiB
BikoM 3-10 pokiB npyre Micue 3a yactotorw nocia I'A
(14,3%), a y mimnitkis — TH (14,6%) i TA (9,8%).

3a pesynbTaTaMM €BPOMEUCHKUX JOCIiAXEHbD,
sgertanbHicTh xBopux 3 I'TIH o6ymosnena CIIOH i
cerncucoM [27]. BBaxawTh, 1110 OCHOBHUII MeXaHi3M
po3BuTKy centuuHoro I'TTH — ue ypaxeHHS HUPOK
CeNTUYHUMU MeliaTopaMu 3amajeHHS 4epe3 KpOBO-
MOCTaYaHHS HUPOK, 110 MPU3BOAUTH [0 MOPYIIEHHS
MiKpOUUPKYJIALil B MapeHximi, iHdinbTpauii iMyHHU-
MM KJIITMHAMM Ta MOIIKOIXEHHS KaHaubLiB [28, 29].
AHaJi3 BJIaCHUX JaHUX MPOAEMOHCTPYBAB HASIBHICThb
cerncucy y 32,5% XBOpuX MHePIIUX 3-X POKIiB XUTTH i
CIIOH y 25,0% uie€i x BikKOBOI Tpymnu Malli€HTIiB, SIK
00TsKy104O0rO (hakTOpy Mepediry i HeCpUsTIUBUX Ha-
caigkis 'TTH.

bararoueHTpoBi HoCHiIXKEHHS i pe3yJbTaTu MeTa-
aHaJi3iB goBoasdTh, o I'TTH B auTdadyomy Bili Moxe
oyt npuuriHo XXH B mopocioMy Billi — apTepiaib-
Ha TinepTeH3isi, MpoTeiHypisl, TepMiHAIbHA HUPKOBA
HEIOCTATHICTh € HACAIAKAMU AUTSYUX TIpodiem [3, 6,
8, 18]. 1li gani Ta BiacHI CIIOCTEPEXEHHS JOBOASTH
HEOOXiAHICTh MOHITOPUHTY 3a (PYHKIIIOHATBHUM CTa-

Jlitepatypa (References):

HOM HUPOK XBopux — pekoHBajeciueHTiB ['TIH 3 me-
TO paHHbOI AiarHocTuku XXH i moyarky 3amo0ix-
HUX MPOGMUIAKTUYHUX TEPATIeBTUYHUX 3aXO/IiB.

BucHoBku. Briepiie mpoBefeHe emigeMionoriyae
MOCITIIKEHHST 4YacTOTHM Ta poamnosctomkeHocti 'TTH
y AiTeil YKpaiHM BU3HAYMUIIO, 10 KiJIbKiCTh BUIMAAKiB
3axBoploBaHHA Ha pik Ha 10 000 BigmoBigHOro Hace-
JieHHs npotsiroM 2013-2017 pokis craHoBuia Bix 0.025
1o 0.034 3i smenmennsM B 2018-2019 pokax (0.017—
0.013); wHait6inpima yactka I'TTH nmpumnama Ha ueH-
TpasibHi paitonu kpainu (34-29%). 3a BiKOM i cTaTTiO
cepen XBOpUX mnepeBaxanu xjaonuuku (59.9%) ta gitu
BiKOM Bif 1 10 3-X pokiB (46.4%), a TOMiHYIOUMM YW H-
aukoM minrBepmkero ['YC (60.3%). BusnadeHo Bi-
KoBi BigMiHHOCTi eTtiosiorii I'TTH — y xBopux BikoM 110
3-x pokiB nepeBaxaB 'YC, y cTapiiux — reMmojiTU4Ha
aHeMisl, TIoMepyJoHedpUT, Tpe- Ta MOCTPEeHAIbHA
npu4yrHU Ta TokcuuHi paktopu. Cencuc ta CITIOH 1o
00TsIKyI0Th nepebir i mporHo3 I'TIH, npeBamoBanu y
HaMOJIOAIIMX MaLUieHTIB (A0 12-TH MicsliB) 3 yacTo-
To1o 18.2% Ta 15.2%, BignoBigHO.
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CYTHiCTh KOH(IIIKTY iHTEpeCiB.
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Abstract. The present study aimed to characterize the management of patients with
chronic kidney disease with concomitant COVID-19. Articles published in 2019-2021
in the PubMed, Scopus, and Google Scholar electronic databases were analyzed.

As a result of this review, the following particularities of COVID- 19 treatment in chronic
kidney disease could be summarized. It is obligatory to continue treatment with renin-
angiotensin-aldosterone system inhibitors in patients with chronic kidney disease and
COVID-19. Lisinopril is considered used for avoiding the elevated renal expression of
angiotensin-converting enzyme 2. Spironolactone can prevent acute lung injuries and is
reasonable if the triple combination of drugs for reducing blood pressure is not effective.
Low-dose rosuvastatin therapy is recommended for patients with COVID-19 and
chronic kidney disease stages 3-5 treated with antiretroviral drugs such as lopinavir
and ritonavir, remdesivir. Ezetimibe is reasonable to use in case of ineffective higher
doses of statins and to decrease hospitalization risk.

Keywords: chronic kidney disease, COVID-19, statins, angiotensin-converting enzyme
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O.M. Yepnaunka, A.B. I'pex

COVID-19 ta xpoHiyHa XBOpo0a HUPOK: 0COOJMBOCTI JIIKyBaAHHS.
Orasan niteparypu.

CyMmcbkuii gepxxaBHuit yHiBepcuteT, Cymu, YkpaiHa

Pestome. Memoro ybo2o docaioncenns 6yno oxapakmepusysamu 0coOAUBOCMI AIKYEAHHSA NAYIEHMIG I3 XPOHIUHOIO
xeopoboio Hupok ma cynymuim COVID-19. Ilpoananizoeano cmammi, onyonikosani y 2019-2021 pokax é enekmpouHux
6azax PubMed, Scopus ma Google Scholar.

Y pezyavmami yvoeo oenndy moocna niocymyeamu Hacmynti ocooausocmi aikyeanns COVID-19 y xeéopux na
XpOHiuHY X80p00y Hupok. Q008 ’I3K08UM € NPOOOBICEHHS NIKYBAHHS IH2IOIMOPAMU PEHiH-AH2IOMEeH3UH-AAbO0CMEPOHOBOT
cucmemu; 8a)cacemsbCs, w0 Ai3UHONPUA BUKOPUCMOBYEMbCS 045 YHUKHEHHS NIOBUWEHOI HUPKO0BOI eKchpecii aneiomeH-
3UHnepemaopow402o epmernmy 2. CnipoHOAAKMOH MOCe 3ano0iemu e0Cmpomy YUIKOONCEHHIO 1e2eHb | € OOUiNbHUM Y
pasi HeeghekmusHocmi NOMPIHHOI KOMOIHAUYIT 2inoMeH3UBHUX AIKapcbkux 3acobie. Tepanis HuzbKuMu 0ozamu po3yeac-
mamuny pekomerdosarna navienmam i3 COVID-19 ma xpouiunoro xeopoboro Hupok 3-5 cmadii, sKi Aikyromoecs aumu-
PemposipycHUMU 3ac00aMU, MAKUMU K AONIHAGID ma pumoHnasip, pemdecusip. Ezemumio doyinbHo 3acmocogyeamu y

pasi HeegheKMUGHOCMI BUCOKUX 003 CIAMUHIE MaA 3 MEMOI0 3HUNCCHHS PUBUKY 20CRIMANi3ayii.
Kmouosi cioBa: xponiuna xeopoba nupox, COVID-19, cmamunu, in2ibimopu aneiomeH3uH-nepemeoprooyo2o

thepmenmy.

Patients with chronic kidney disease (CKD) have
an increased risk of COVID-19 infection [1, 2], its se-
vere course, and mortality [3]. A decreased glomerular
filtration rate (GFR) is associated with a higher risk of
COVID-19-related death [4]. Moreover, the coexis-
tence of CKD and SARS-CoV-2 infection is character-
ized by an increased risk of cardiovascular events [5].

On the one hand, SARS-CoV-2 provokes acute
kidney injury [6]. The increase of serum creatinine and
blood urea nitrogen, and the appearance of hematuria
and proteinuria were determined in 701 patients with
COVID 19 in China [3]. On the other hand, CKD is
associated with an increased risk of severe COVID-19
infection [3, 7]. A majority of CKD patients have co-
existent diabetes mellitus and hypertension that signifi-
cantly increase the risk of COVID-19 infection [3, 7].
Endothelial dysfunction, microangiopathy, coagulation
disorders [8] and imbalance of the renin-angiotensin-
aldosterone system (RAAS) are the key links to kidney
damage in the case of such comorbidity [9].

According to Bitencourt et al, early-stage CKD
patients had a worse prognosis of COVID-19 compared
with end-stage kidney disease (ESKD) patients [9].
The authors have concluded that hemodialysis patients
have mild severity of COVID-19 because of a lower risk
of being affected by the cytokine storm [9]. However,
hemodialysis patients are immunosuppressed and have

Olha Chernatska
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to constantly visit their dialysis centers that are predis-
posed to infections [10-13].

Collado S. et al. have determined COVID-19
treatment prognosis in CKD patients in stages 4 and 5
and described that bilateral pneumonia was confirmed
in 5 patients treated with hydroxychloroquine, azithro-
mycin, ceftriaxone and steroids [14]. Six patients con-
tinued dialysis and a 76-year-old patient died [14].

Dudar I. et al. have assessed the incidence of COV-
ID-19 among dialysis patients and found that only 20%
of hemodialysis patients had been affected with COV-
ID-19 while peritoneal dialysis had a significantly lower
incidence than hemodialysis [15]. Severe COVID-19
was confirmed in dialysis patients with coexistent obe-
sity and cardiovascular diseases. Furthermore, the as-
sociation between COVID-19 severity, the patients’ age
and dialysis vintage has not been defined [15].

Treatment with remdesivir in CKD patients is
still controversial. Some investigators do not prescribe
remdesivir as routine treatment in CKD patients with
COVID-19 and GFR less than 30 ml/min/1.73 m?
[16]. Other researchers recommended a 5-day course of
remdesivir in CKD patients with GFR less than 30 ml/
min/1.73 m? and determined that it is safe. In the opin-
ion of Adamsick ML et al., patients with COVID-19
who have impaired renal function should be offered
remdesivir treatment due to its potentially life-saving
effect [17].

Some hypothetical benefits and harms have been
suggested for statins and RAAS inhibitors in patients
with COVID-19 [18]. The use of RAAS blockers is asso-
ciated with reducing albuminuria and is recommended
as part of the treatment strategy in hypertensive patients
[19]. The membrane-bound angiotensin-converting
enzyme II (ACE?2) is the receptor for SARS-CoV-2 that
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predisposes to an imbalance of the RAAS, and worse
clinical features of COVID-19.

ACE2 receptors expressed by kidney proximal tu-
bules are the major binding site for SARS CoV 2 which
enters the host cell through binding to them [20]. This
receptor is presented by epithelial cells of the lungs, in-
testine, kidney and blood vessels [21]. As a result, the
first step of SARS-CoV-2 infection in humans is the
contact of the virus with cell-surface ACE2. The last
one interacts with external SARS-CoV-2 by binding to
the receptor-binding domain of the viral spike protein
[8]. Once in the cytoplasm, SARS-CoV-2 releases its
genomic RNA and starts replicating inside the podo-
cytes resulting in proteinuria [3].

According to the conclusion of Hakeam HA et
al., patients with arterial hypertension or cardiovas-
cular diseases treated with RAAS inhibitors on the day
of hospital admission or continued ACE inhibitors/
angiotensin II receptor blockers (ARBs) therapy dur-
ing hospitalization, did not have an increased risk of
severe COVID-19 [22]. Besides, discontinuation of
these medications was associated with the worsening of
cardiac failure and death [23]. Opposite, ACE inhibi-
tors/ARBs have been shown to increase ACE 2 receptor
expression in the tissues infected by SARS CoV 2 [24,
25]. It has been demonstrated that increased ACE 2
expression might facilitate viral cellular infection con-
tributing to the SARS CoV 2 endotheliopathy develop-
ment [26], which can provoke the increased incidence
of kidney disorders, thrombosis and mortality [25]. The
key link between hypertension and COVID-19 is ACE2
[27]. An increase in ACE activity, intensification of ox-
idative processes, and decrease of antioxidant defense
contribute to the development of local oxidative stress,
as well as the development of dysfunction in the renal
tubular system (according to the increased activity of
renal specific enzymes in the urine) [28].

It has been shown that the use of ACE inhibitors
and (ARBs) in the treatment of diabetes mellitus and
hypertension including in CKD patients increased the
risk of severe and fatal COVID-19 [29, 30]. However,
Reynolds HR et al. have demonstrated that there was
no relationship between RAAS inhibitors and an in-
creased likelihood of a positive COVID-19 test [31].
The same conclusion was made by Mancia G et al. who
determined the absence of association between these
medications and the risk of SARS-CoV-2 infection
[32]. According to the mentioned preclinical studies,
there was no consistent evidence that the use of RAAS
inhibitors leads to an increase in ACE2 expression dur-
ing COVID-19. Diabetics with CKD and/or arterial
hypertension should not discontinue using ACE inhibi-
tors and ARBs [33-37]. Hakeam et al. have suggested
that lisinopril and losartan were the most frequently
used ACE inhibitors in patients with COVID-19 [22].

In preclinical studies, telmisartan [38] and olmes-
artan [39] significantly increased cardiac ACE2 ex-
pression. Candesartan increases ACE2 activity twice
in diabetes [40]. In the kidney context, azilsartan [41]

and lisinopril [42] did not increase renal ACE2 ex-
pression.

It has been established that patients with hyperten-
sion are at different stages of psychoemotional stress
that predispose them to complications [43]. In hyper-
tension patients, including those with CKD, the triple
combination of drugs for reducing blood pressure was
not effective and spironolactone prescribed in a dose of
25—50 mg per day was recommended to add [19]. Spi-
ronolactone tends to disclose favorable patterns of the
RAAS and ACE2 expression, reduce transmembrane
serine protease 2 activities due to its antiandrogenic
activity, and may prevent acute lung injuries due to its
pleiotropic effects [44]. In this context, the protective
effect of spironolactone might be realized in severe CO-
VID-19 patients with obesity and hypertension [44].

Statins are well-known lipid-lowering medications
with a huge number of pleiotropic effects [45, 46]. They
are used for the treatment of COVID-19 and can re-
duce pro-inflammatory cytokines such as interleukins
and tumor necrosis factor-alpha [45] that are associ-
ated with the progression of CKD [47]. In addition to
improvement of cardiovascular disease outcomes [48-
50], lipid-lowering therapy has been demonstrated to
improve coagulopathy, and endothelial function, and
reduce inflammation [46, 51, 52]. Low-dose rosuvas-
tatin therapy was recommended in patients COVID-19
patients treated with antiretroviral drugs (lopinavir/
ritonavir) [53]. Lovastatin and simvastatin are contra-
indicated in such patients because of the increased risk
of rhabdomyolysis [54]. Atorvastatin, simvastatin, and
lovastatin should be avoided in patients treated with
remdesivir that is connected with the Cyp3A4 pathway
of metabolism [53]. Ezetimibe and rosuvastatin were
associated with reduced SARS-CoV-2 hospitalization
risk in general and dialysis populations [46, 55].

Severe pulmonary infiltration, edema and inflam-
mation lead to impaired alveolar homeostasis, pulmo-
nary fibrosis, endothelial disorders and vascular throm-
bosis in patients with COVID-19-associated acute
respiratory distress syndrome [56]. Severe pulmonary
involvement in COVID-19 is associated with high co-
morbidities and, accordingly, CKD. ACE inhibitors
and ARBs are the first-line therapy for persons with hy-
pertension and albuminuria. These drugs demonstrated
the reduction of cardiovascular events and the risk of
CKD progression [57]. However, there was no priority
in losartan or amlodipine administration in COVID-19
hypertensive patients in decreasing mortality rate and
hospitalization [58]. Some investigators suggested that
in mild symptomatic COVID-19 losartan did not re-
duce hospitalizations [59], others concluded that losar-
tan and imatinib are promising in this infection because
of decreasing of SARS-CoV2 affinity to ACE2 and in-
hibition of the main protease [60]. Telmisartan use was
associated with a decrease in serum C-reactive protein
in urgent and stable hospitalized COVID-19 patients
resulting in the reduction of the clinical symptoms [61].
Valsartan treatment did not significantly impact the ex-
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pression of ACE2, in human adipose tissue and skeletal
muscle [62]. Thus, neither hypertension nor antihy-
pertensive treatment is likely to alter the expression of
the key entry receptor for SARS-CoV-2 in the human
kidney. Moreover, taking hypotensive medications re-
ported to be safe in younger cohorts, does not contrib-
ute significantly to increased COVID-19-related deaths
in an older population [63].

In conclusion, lisinopril and telmisartan are rec-
ommended for reducing albuminuria, serum C-reactive
protein and prevention of severe forms of COVID-19
infection in CKD patients. Rosuvastatin is preferable
for CKD stages 3-5 patients with COVID-19 treated
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BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

VY 3B’I3Ky 3 iHASKCYBaHHSIM >XypHally MiXXHapOIHU-
MU TMOIIYKOBUMM CUCTEMaMH Ta MiABUILEHHSIM BMMOTI 10O
o¢hopMIJIEHHSI HAyKOBOIO MaTepiajy, peakoserist popmaiiszye
BUMOTH 110 BHIAHHS UISI €(PEKTHUBHOIO PO3ITOBCIOIKEHHS
MarepialliB y CBiTOBili Mepexi I[HTEpHeT Ta NMpUeTHaAHHS 10
MiXXHapOIHUX HAYKOBUX 0a3 NaHUX.

[IpaBuna nns aBTOpPiB CKJaAeHi BiAMOBIAHO 10 «Eau-
HUX BUMOT JI0 PYKOIKCiB, 110 MOJAIOTHCS Y OiOMEANYHI Xyp-
Hamm» (Uniform Requirements for Manuscripts Submitted to
Biomedical Journals), siki chopmysnboBaHi MixHaponHUM
KOMITETOM peakTopiB MeAWYHUX XypHaliB (International
Committee of Medical Journal Editors) ta MicTaTbCs Ha pe-
cypci ICMJE.org.

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poboTH
IlIxona Hedposora

5. Pepmaxuiitna indopmauis, iHdopmatis nmpo HaykoBi ¢o-
pyMHU, KOMEHTapi, peleH3sii, 3HaMeHHi JaTu.

IMepiuwnii po3ain. B ubomy po3aisli ApyKyOTbCS CTATTi,
SIKi BimoOpaxkaloTh TOUKY 30py Ha KOHKPETHY MpolJieMy aB-
TOpa YU aBTOPIB.

Jpyruii po3ais BUCBITIIOE MOXIIMBI IIJISIXU TTOKpaIlleH-
HSI OpTaHi3alliifHOl CKJIagoBOi MisUTbHOCTI He(pPOJIOTidHOI
CJIyX0u B YKpaiHi Ha BCiX eTamax HalaHHs CIelializoBaHi
MEIMYHOI JOMTOMOTH Ta il EKOHOMIYHUWIA aHali3.

Y TpeTboMy pO31IiJli pO3MIILYIOThCS CTATTi, SIKi 3HAOM-
JIATH 3 Pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedpomora” apykye pobOTH, METOIO
SIKUX € MMIBUIIEHHS] HedPOJIOTiYHOI TpaMOTHOCTI YUTAaYiB.

OcraHHiil po3min iHGOpMye MpPO OCHOBHI HAyKOBO-
MpaKTUYHI Mofii, my6ikye peleHsii, penakiiitHy iHdhopMma-
uiro i T.0.

Pykomnuc pa3om 3 103B0JI0M HA i{OT0 BUKOPUCTAHHS HA-
MPaBJISAETHCS A0 PelaKkiii TIbKM B €JIEKTPOHHOMY BapiaHTi
Yyepe3 OH-JIAlH CUCTEMY, SIKA MICTUTbCS HA CaiTi XKypHaTy.
Y penakuii 31iliCHIOETbCSA ABOCTOPOHHE cJine (AHOHIMHICTD
PelleH3€eHTa Ta AaBTOPa) HAYKOBE pPelleH3YBAHHH i JlirepaTyp-
He peJaryBaHHs CTaTeu.

Jl03BiJ1 HA BUKOPHCTAHHS PYKONHCY MOXKHA 3aBAHTA-
2KUTH 32 NOCWJIAHHSM

CratTi, opopMJieHi 0e3 JoAaepKaHHS MpaBUJl HE MPU-
IMalOThCs, aBTOPAaM He MTOBEPTAIOTHCS.

VY pasi HeraTUBHOI HAYKOBOI pelieH3ii, cTaTTi He Iy-
OJIiKYIOTbCSI, aBTOpaM €Jl. TOLUTOK HAaJCUJIAEThCS BiATyK 3
MOXJIMBICTIO JTOOMNpALIOBAHHS CTATTi YM 3aMiHU i1 iHIIUM
MaTepiaJoMm.

Jlo nyO6hikauii mpuiiMalOThCsl OpUTiHANbHI pOOOTH,
OIJISIAM JIiTepaTypu, JeKIlii, KOPOTKi MOBiIOMJIEHHS, PEeKO-
MeHAaLii MpaKTUYHUM JIiKapsiM, OMUMC BUMAAKiB 3 MPAKTUKMU,
iHdopMallis Mpo HayKoBi (hopyMH.

Penakuisi He npuiimMae paHiule omyOGJikoBaHi poOOTHU
a0o0 CcTaTTi, MPUIHATI 10 APYKY B iHIIKMX BUAAHHSIX.

CtaTTi my01iKyl0ThCsl yKPaiHChKOIO, POCifiChKOIO Ta aH-
riiicbkoto MmoBaMu. MDaiin 3i cTaTTero MPEACTABISATH Y pop-
maTti Microsoft Word (po3mupenns *.doc, *.docx, *.rtf).

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. Iniuianu Ta npi3Builla aBTOPiB aHIJiIICbKOIO MOBOIO;

2. Ha3ssa craTTi aHIJIiiIChKOIO MOBOIO;
3. Ha3zsa ycraHOBU Ta opraHi3ailii, B sIKiil TpalfOlOTh aBTO-
PM aHIIiICbKOIO MOBOIO;

4. Pe3iome cTarTi aHITiICHKOIO MOBOIO;

5. Koouosi cioBa (8-10 ciiB 4M CJIOBOCIIONYYEHb, IO
PO3KpMBAIOTh 3MIiCT CTaTTi) aHIJIIICHKOIO MOBOIO;

6. YIK;

7. IHiuianu Ta mpi3BuIlAa aBTOPiB MOBOIO, SIKOIO HaIlMCa-
Ha CTaTTs;

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

9. HasBa yctaHOBM Ta opraHi3zailii, B IKiii TpallOIOTh aB-

TOpH, MiCcTO (MOBOIO CTaTTi);

Kirouosi croBa (8-10 citiB 4M CIOBOCIIONYYEHB, IO

PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

Pe3tome MoBOIO CTaTTI;

12. Tekcr crarTi;

13. Po3kpuTTS TOTEHIIHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOI'O YUaCHUKA;

15.Crmmcok  BUKOPMCTAaHMX JKepea Mig  Ha3BOIO

«Jliteparypa (References)», ohopMiIeHUI1 BiAMOBIAHO

[0 cTaHIapTy Vancouver style;

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

YKOBE 3BaHHS, Mocaja Ta Miclie poboTu; e-mail

(000B’s13K0B0O) Ta pobounii TenedoH.

10.

11.

16.

@opMaT TEKCTy PYKOmHCY. TeKCT CTaTTi APyKyeThCS
mpudroMm Times New Roman, po3mip 14 pt, 3 moayTopHUM
MiXpSIIKOBUM iHTepBajioM. BincTynu 3 KOXXHOTO OOKY CTO-
piaku 2 cMm. Ha Bci imocTpaitii, rpadiku i Tabauimi MaioTh
OyTU TTOCUJIAaHHS B TEKCTi.

BunineHHst B TeKCTi MOXXHa poOUTH KypcUBOM abo Ha-
niBxupHuM mpudtoMm, HE minkpecneHHaMm. 3 TeKcTy CItin
BUIAJIUTHU BCi IEpeHECeHHSI, TTOBTOPIOBAaHI MPOIYCKU, 3aiiBi
pO3pUBU PAAKIB (B aBTOMAaTUYHOMY pPEXUMi uepe3 cepBic
Microsoft Word “3Haiiti i 3aMiHUTH ).

®Daiin 3 TEKCTOM CTaTTi MiCTUTh BCIO iH(OpMallito 1st
ny0JtiKallii, y TOMy YMCJIi pPUCYHKHM 1 TaOIULI Micid iX MepIio-
O 3raayBaHHSI.

CTpyKTypa pPYKONHCY Ma€ BiAMOBIiZaTH HABEICHOMY
ma6I0Hy (3aJIeXKHO Bill TUITY pOOOTH).

Q0 IHPOPMALLS AAS YMTAYIB
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VK po3mililyeTbcst y BEPXHBOMY JIiBOMY KYTi.

Astopu. IIpisBuiie aBTOpiB BKa3yBaTH IIicls iHiLialiB
(0. C. Ipanos, C. I. IlerpoB), xupHuM mIpudTOM, MO-
BOIO OpUTiHAy Ta aHMIiACbKOIO MOBOIO, BUPIBHIOBAHHS 3a
ueHtpoMm. I1Ib aBTOpiB aHIiICbKOIO HEOOXiZHO BKa3yBaTu
BIIMOBIHO 3 3aKOPIOHHUM TAcMOpPTOM, a00 SIK B paHillie
OITy0JIIKOBaHUX 3apyOixKHMX XYypHAJIbHUX CTAaTTSIX. ABTOpH,
SIKi MyOJIIKYIOThCSI BIIEpIe i HE MalOTh 3aKOPAOHHOTO Iac-
nopra, MalTb CKOPUCTATHCS CTAHIApTOM TpaHCIiTepallii
KMY—-2010.

BaxaHo nomatu mocujaHHS Ha BiacHi odiuiiHi iH-
TepHeT cTopiHku aBTopa(iB) (https://....... ), Scopus ID,
Researcher ID a6o0 ORCID ID pjis po3MileHHs rirneprnocu-
JIaHHSI Ha caiiTi XXypHaiy Ta pdf-Bepcii crarri.

Ha3sga cTaTTi aH1iiicbKOI0 MOBOIO Ta MOBOIO OpUTiHA-
JIy PO3MIIIYEThCS 3a LIEHTPOM ITiCJIsI MPi3BUIL aBTOPIB KUP-
HuMm mpudToM («OniHKa pe3uayaibHoi QYHKHii HHPOK y
xpopux Ha XXH V]I CT. Ta nminxoau no ii 30epexkeHHs»).
AHTJIOMOBHA Ha3Ba Ma€ OYTH rPaMOTHOIO 3 TOUKM 30py aH-
IJificbkOi MOBM Ta TOBHICTIO BiAMoBiZaTH yKpaiHO/pociii-
CbKOMOBHIi#1 Ha3Bi 32 3MiCTOM.

YcranoBa. HeoOxinHo HaBoauTu odilliiiHy MOBHY Ha-
3BY ycTaHOBHU (0e3 ckopoueHb). [Ticsist Ha3BU yCTaHOBM Yepe3
KOMY 3a3HaYMTHU HA3BY MicTa Ta KpaiHM. AKILO y H1OCTiIKeH-
Hi OpaJiv y4yacTbh aBTOPU 3 Pi3HUX YCTAHOB, CJIiJl CITiBBiIHECTU
Ha3BM YCTAHOB i Mpi3BHIlla aBTOPiB 3a AOIOMOIol0 Ludpo-
BUX iHAEKCIiB y BepXHboMy perictpi. [1ig Ha3Bo1o HeOOXiTHO
noaatu iHTepHeT aapecy (https://....... ) odiliiHOI CTOPiHKHU
YCTaHOBM.

Pedepar (six1o po6oTa opuriHaabHa) Ma€ GYTH CTPYK-
TypOBaHUM: M€Ta, MaTepiaau i METOIU, Pe3yJIbTaTh, BUCHO-
BKU. Pedepar mMae mMOBHICTIO BiAIoOBigaTU 3MicTy poOOTH,
oo0csar Tekery He menme 1 800 3HakiB (3 mpomyckamu). Pe-
3l0Me 10 MyOJliKalliif, 1110 MOMalThCs B iHI PO3AUIH Xyp-
Hany (1,2,4,5) opopMIsSIETbCS JOBIILHO, ajie 3 TAKUM CaMUM
00CcsroM.

AHTJIOMOBHA BEPCisl pe3loMe CTaTTi 32 3MiCTOM i CTPYK-
Typoto (Aim, Methods, Results, Conclusions) nmoBHicTIo Biz-
MOBia€e yKpaiHo/poCiiicChKOMOBHI.

Kmouogi ciioBa. HeoGxinHo BKa3aTu KJIIOYOBi CJIOBa —
Big 3 po 10 pis iHOeKCyBaHHS CTATTi B MOLIYKOBUX CUCTE-
max. Ki11o4oBi cjioBa MOBHICTIO BifllIOBiIal0Th yKpaiHCbKOIO/
POCiICBKOIO Ta aHIJiICbKOI0 MOBOIO. /111 BUOOPY KITIOUOBUX
CJIiB aHIIiiChKOI0 BUKOPUCTOBYIOTh Te3aypyc HallioHanbHO1
MmenuyHoi 6i6mioreku CILA (Medical Subject Headings —
MeSH).

TekcT cTaTTi (yKpaiHCHKOIO 260 POCiiiChKOI MOBOIO)
CTPYKTYPOBaHUIA 3a pO3[iJlaMU: BCTYM (aKTyaJIbHICTh), META,
Martepiajv i MeToiu, pe3yJbTaTh, OOrOBOPEHHSI, BUCHOBKH.
Po3nin «O0roBopeHns» € 000B’I3KOBMM Ta MAa€ BKIIOYATH
3000-3500 3naKiB 0e3 npooOiiB.

Po3kpurta norenniiiiux KOHQIIKTIB iHTepecin

ABTOpU TMOBUHHI PO3KPUBATU BCi BiAHOCUHU a00 iH-
TepecH, siKi MOXYTb MaTH MPsIMUI a00 MOTEHUINHUI BIIUB
YU HAaTU yIepeIkXeHicTb B poOoTi. Xoua aBTOp, MOXJIUBO,
He BiluyBae, 1110 iCHYE SIKUI-HeOyab KOHQIIKT, PO3KPUTTS
BiIHOCHH i iHTepeciB 3a0e3meuye OiIblI MOBHUIM i Tpo3opuit
TpoIiec, M0 MPU3BOAUTH JO TOYHOI i 00’€KTUBHOI OLIHKYU
poboTu.

YcBinomieHHs1 peaibHOro abo nepeadayyBaHOro KOH-
GbIikTy iHTepeciB - 1€ MepcreKTUBa, Ha SIKYy MalTh MPaBo
yutayi. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpTraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEHcallilo,
OTpUMaHY 3a KOHCYJIbTAIliliHY pOOOTY € HETOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIKTIB iHTepeciB, sKi
npsiMo ab0 TOGIYHO TIOB’sI3aHi 3 JOCIIIKEHHSIM, MOXYTh
BKJTIOUATH, ajie He 0OMEXYIOThCSI HACTYITHUM:

e HaykoBi rpaHTu Big piHaHCOBUX areHTCTB (IIpOXaH-
HS HaJaTu JaHi Mpo CIIOHCOpa MOCTiIXKEHHS Ta HO-
Mep TPaHTY)

e ToHopapu 3a BUCTYIM Ha CUMIIO3iyMax

e  (dDiHaHcoOBa MiATPMMKA y4acTi B CUMITO3iymMax

e dinancoBa miATpMMKa OCBITHIX IMporpam

e 3aifHATICTb a00 KOHCYJIbTaIlii

¢ TliaTpuMka 3 60Ky CIIOHCOpa MPOEKTY

e [locana B KOHCYJIbTaTUBHI pani a00 pali TMPEeKTOPiB
a00 B iHIINMX BiTHOCWMHAX YIIPaBIiHHSI

e Kinbka diniii

e  @DiHaHCOBi BiZTHOCWHM, HANPUKIal, MailoOBY y4acTb
a0o iHBeCTULIiIHUI iHTEpec

e [lpaBa iHTeNeKTyaJllbHOI BJIAaCHOCTi (HampuKiIaid, ma-
TEHTHU, aBTOPCHKIi MTpaBa i pOsIITI BiJl TAKUX MPaB)

*  VrpumaHHS 4oJIOBiKa i / a0 miTel, IKi MOXYTb MaTh
diHaHcoBUI iHTEpeC A0 podboTH

Kpim Toro, ciig po3KpuBaTH iHTEPECH, 1110 BUXOASTH 3a
paMKu (piHaHCOBHMX iHTEepeciB i KoMmIeHcalii (HehiHaHCOBI
iHTepecu), sIKi MOXYTb OyTH BaxJIUBI 17151 yMTadiB. BoHu Mo-
KYTb BKJIIOYATH, ajie He 0OMEXYIOTbCS, 0COOUCTI BiTHOCUHU
ab0 KOHKYpYIoUi iHTepecu, psiMo abo oOiYHO OB’ A3aHi 3
LM JOCIIKEHHIM, a0o rnmpodeciitHi iHTepecu abo 0coOuCTi
TIepeKOHAHHS, SIKi MOXYTb BIUIMHYTHU Ha BaIlle TOCTiIKEHHS.

BinmoBimanbHuii aBTOp 30Mpae GopMu pO3KPUTTSI KOH-
¢maikTy iHTepeciB Bin ycix aBTopiB. B aBTOpCHKIil criBIparii,
JIe IOIyCKaloThes HOopMaTbHi YTOAW MPO MPEeaCTaBHUIITBO,
IIJISI BiAIIOBiMHOTO yYaCHUKA JOCUTD MiAnmucaT Gopmy po3-
KPUTTS Bil iMEHi BCiX aBTOPiB.

IIpuknaam po3kpurts indopmanii

Hocnimxenns pinancyBamocs X (rpaHt Ne X).

KoHuikT iHTepeciB: aBTOp A OTpUMaB IOCHiAHI rpaH-
TH Bin koMmnaHii A. ABTop B orpumaB roHopap morosigaya
Big koMmnanii X i Bojoxie akuissMu B komnaHii Y. Asrop C €
YJIEHOM KOMITeTY Z.

KoHbaikT iHTepeciB: aBTOpU 3asIBJISIIOTD, 1110 Y HUX HE-
Ma€ KOH()IIIKTY iHTepeciB.

Ilonsika. ABTOpY MOXYTh BUCJIOBUTHU IMOMASKY 0COOaM
Ta OopraHizauisiM, 110 CIIPUsIM IyOJiKalii cTaTTi, ajie He €
il aBTOpamu.

IndopMaliss mpo BHECOK KOXHOTO ydyacHuka (i oci0,
3a3HAaYEHUX Y po3aiJi “romsika™).

Ilpuxaaod: O.C. IBaHOB - KOHIEIIis Ta TU3aiH TOCITi-
mxeHHs1, .I1. TleTpoB - aHani3 oTpuMaHuX JaHUX, 0(OpM-
JICHH$I TEKCTY pOoOOTH.

ABtopu BucioboioTh noasky (IlpizBumie 1. B.) 3a
o¢hOpMIIEHHS iTIoCTpalliii.

Cmucok gitepatypu. Y 6ibiiorpadii (mpucrareiiHoMy
CIUCKY JliTepaTypu) KOXHE Kepeso 3a3HavyaloTbh 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru no odopm-
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JIEHHsI JiTepaTypHUX IXepesa 3a Vancouver style meTaibHO
MpeAcTaBleHO Ha caiTi XypHainy. Ilicasa KoxHOro mKepeaa
OBOB’SI3KOBHM € nomaBaHHs iHOro iHTEpHET aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BiaxnmpaBKOO aBTOPU MalOTh 3IiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaTt. YkpaiHo Ta pocCiliChKOMOBHiI TEKCTH CTaT-
Ti epeBipsI0ThH HA TIJIariaT 3a TOMOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOr0 pelieH3yBaHHsA. PiBeHb iHAMBiTyab-
HOCTi TOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTub BUKJIaAeHHS MaTepiany.

3. TaBrtoJOrito — MOBTOPIOBAaHHS Y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdesib-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIPUIi-
MaTHCs, He OyTU MepeoOTsKeHUM abpeBiaTypaMiu,
CIIeLiaJIbHOI0 BY3bKOIPOMIIbHOIO TEPMiHOJOTIEI0
abo Takolo, 110 He HaOyja MiXKHapOIHOI aJarlTallii.
PeyeHHs1 MalOTh OYTU IPOCTUMMU, JIJAKOHIYHUMM i HE-
CTH 3aBEPIICHUI 3MICT.

5. KinbKicTh mocuaaHb Ha CTaTTi Ta HAyKOBi MaTepiaiu
3 imeHTudikaropom DOI (He meHn1ie 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

1. BuKOpHCTOBYIOTH y pEUEHHSIX «3aliBi» CJIOBa i BUpa-
31. Ycbhoro 3aiiBoro Tpeda ynukatu. Kepyiitecs mpa-
BUJIOM: «SIKIIIO CJIOBO 3 pEYEHHSI MOXHA BUKUHYTHU
i IpU LIbOMY 3MiCT He BTpPa4eHO — CJIOBO Tpeba BH-
KuHYyTU». Lle caMe cTocyeThes i OinbIIMX 32 00CsTOM
¢parMeHTiB TEeKCTYy.

2. He BipHO BKa3yoTb onuHU1li BUMipy. CUCTeMHi o~
Huii BuMipy cuctemu Cl HaBomsTh 6€3 Kpanku (M, T,
ra, Mojb), a HeCTaHAapPTU30BaHi OMMHUIII — 3a CKO-
POYEHHSIMU.

3. Tpeba po3pi3HATU CUMBOJIU «—», «—» Ta «-». [lepiuit
i3 HUX Y pyKOMnucax He BUKOPUCTOBYIOTb.

4. DBinblIicTh PEIaKTOPCHKUX MPABOK OOYMOBJICHI HEBi-
PHUM BXUBAHHSIM CJIiB «B», «y», «i», «Ta», «3», «i3», «3i».

5. VY crarrsgx He BUKOPUCTOBYIOTh BUPAa3U «Ha MPOTSI-
3i» — 3aMIiHSIEMO <«IIPOTSTOM», «HAWOUIBII MOTYX-
HU» — «HAUTIOTYXHIIINN» , «IIpU» — «y pas3i» i T. II.

6. 3aiiBe BUKOpPUCTAHHS CclIoBa «O0yn0». Tpeba yHUKATH
clioBa «Oyyo»: 6e3 HbOro, 3a3BUYail, 3MiCT peyeHHSs
He 3MiHUTbCS.

7. CKOpOYEHHSI HayKOBUX TEPMiHiB Y CTaTTi Tpeba 3Bec-
TH 10 MiHIMyMy.

8. HasBu Tabnuib i pUCYHKIB (Ta MPUMITKM [0 HHUX)
MMOBUHHI OyTH «BUWYePIHUMU». YUTauy He MOBUHEH
IIOJATKOBO MepeunTyBaTH «Marepiaj i MeToIu qOCi-
IIXXeHb» 200 Ha3By po0OOTH, 1100 po3idpaTHUCs y 3MiCTi
TaOJIMIIi Y1 PUCYHKA.

9. CratrTi HalyacTille BiIXWUJSIOThCSl PEAKOJIETIE0 ye-
pe3 BilCYTHICTh CTAaTUCTUYHOTO OMpAallOBaHHS Tep-
BUHHUX JaHUX (3arajibHi BAMOTH 10 (axoBUX ITyOJTi-
Kallii1).

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-

JIOT: «IIpO0H BilOMpaTUCs», 3aMiCTh IIbOTO — «IIPOOK

BigOMpanu»; «I0CHiIXKEHHS 30iCHIOBAIUCS» — «J10-

CITiIXEeHHS 3IiACHIIN.

11. fxio BUHMKAOTh MUTAHHS II0A0 OGOPMICHHS 4K
MpeacTaBJIeHHs NEBHUX JaHUX Y CTATTi — MOXHa Opa-
TH 3pa30K OCTAaHHLOTO HOMEPY XypHay.

12. BincyTHS MOXIUMBICTHD pemaryBaHHS PUCYHKiB, Ta-
Oomuni, dopmyis, HaBeAeHUX y poboti. HeoOximHo
HaJgaTv pemakliiili 3MOry iX pemaryBaTu, TOOTO HE BU-
KOPUCTOBYBAaTU HECTAHAAPTHI MPOrpaMu.
Crartri, opopmiieni 0e3 momepKaHHA NMPABUJI He MPH-
iiMaOTbCS, aBTOPAM He MOBEPTAIOTHCA.

Y pasi HeraTUBHOI HAyYKOBOI peneH3ii, CTaTTi He my-
OJIIKYIOTbCS, ABTOPAM €J1. MOUITOI) HAJCUJIAETHCS BilryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM

Marepiajaom.
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