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Why did this time come and how this direction (subspecialty) onconephrology formed?

The effect of actual renal cancer (RC) or malignant lesions of extrarenal localization on the
condition of the kidney is realized in different ways. Renal cancer can occur in a healthy kidney
or a patient with CKD of any stage, moreover, the higher the stage, the higher the risk of renal
cell carcinoma (RCC) [1]. It can cause kidney damage due to the formation of almost the entire
spectrum of glomerulopathies or A-amyloidosis [2]. 25-30% of patients with RCC before surgery
have CKD of various stages [3].

In addition, almost any extrarenal localization of a malignant process can directly or indirectly
cause damage to healthy kidneys or worsen the course of pre-existing CKD, and an increase in its
stage limits the options for choosing a treatment option [4].

Antitumor therapy, as it has significant nephrotoxic potential, can be another source of various
glomerulopathies, acute tubulointerstitial nephritis, acute kidney injury, and increased rate of
progression of CKD [5].

In general, it became clear that RC and malignant processes of extrarenal localization can cause a
wide range of negative kidney consequences; under both scenarios, treatment results, quality, and
life expectancy of cancer patients deteriorate significantly.

The issue of starting or stopping the use of dialysis renal replacement therapy methods, kidney
transplantation in patients who have survived cancer, and the risks of developing cancer in patients
after kidney transplantation and its treatment is difficult to resolve.

This is far from the complete list of reasons that encouraged the American Society of Nephrology to
hold the first onconephrology forum in 2011, including the first demonstration of the need for the
formation of a new component of nephrology, onconephrology.

In 2014, the International Community on Cancer and Kidneys (C-KIN) was established, and in
2015, the European Organization for Research and Treatment of Cancer (EORTC) was founded.
In 2017, C-KIN launched the Journal of Onconephrology (JON).

In 2019, for the first time in Ukraine, at the national oncourology conference, the report
“Onconephrology: the time has come ” was published, which caused a lively discussion.

Since that time, at all nephrology events of the Ukrainian National Academy of Sciences and the
National Academy of Medical Sciences, the onconephrology topics were discussed.

In 2022, the “Onconephrology ” module was included in the specialization program in nephrology,
Which is carried out at the State “Institute of Nephrology of NAMA of Ukraine” (order of the
Ministry of Education and Culture No. 159-d of 06.09.2021).

Therefore, solving the majority of the components of the problem of the combination of
oncopathology and kidney damage requires either the participation of a multidisciplinary team
(oncologist, nephrologist, intensivist, urologist, hematologist, etc.), or a specialist who possesses the
listed knowledge and skills in the necessary volumes, i.e. onconephrologist.

Conflict of interest. The author declares no conflict of interest
© M. Kolesnyk, 2023. All rights reserved.
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OnxkonedpoJiorisi: yac HacTaB
Y «Inctutyt Hedpoaorii HAMH», Kuis, Ykpaina

Yomy 1ieii yac HacTaB i Sk chopMyBaBCs HaMpsi-
MOK (CyOCITIeniaqbHiCTh) «OHKOHE(MPOJIOTis»?

BrutuB Bnacue paky Hupku (PH) abo 3noskicHux
ypaxkeHb MO3aHUPKOBOI JiOKaji3allii Ha CTaH HUPKU
peani3dyeTbcsd mo-pizHOMY. PH MoXxe BUHUKHYTH Yy
300poBiit HUPL a60 X y xBoporo Ha XXH Oynb-skoi
cTanii, OuIbIIE TOro, YMM OiJIblIa CTadis, TUM BHUIIA
BUPOTiIHICTb, BUHMKHEHHSI HUPKOBO-KJIITUHHOTO
paky (HKP) [1]. Bin 3maTeH BUKITUKATH YpaskeHHSI HA-
poK uepe3 ¢popMyBaHHSI Malixke BCbOTO CHEKTPY IJIO-
MepyJronariit abo A-aminoinosy [2]. 25-30% xBopux Ha
HKP nepen omepaTvBHUM BTpydyaHHSIM MaloTb XXH
pi3Hux craniii [3].

OKpiM OBOTO, IPAKTUYHO OYIb-sIKa IT03aHUPKOBA
JIoKaJi3allisl 3J10SIKiCHOTO TIpoliecy npssMo abo oroce-
pPEIKOBAHO MOXX€ BUKJIMKATU YPAXKEHHS 310POBUX HU-
pOK a0o0 X ToripiyBaTu nepeodir nepenicHyovoi XXH,
a 30iIbLIEHHS ii cTafii 0OMeXye MOXIMUBOCTI BUOODPY
BapiaHTy JiKyBaHHS [4].

[HIIMM AXKepeoM BUHUKHEHHS TOCTPOTO TyOyJ10-
IHTepCTULiAJILHOTP HE(PUTY, TOCTPOTO MOILIKOIXKEH-
Hsl HUPOK, 30iIbIIEHHS MIBUAKOCTI IMPOTpeCyBaHHS
XXH Moxe O0yTM MpOTUNYXJIMHHA Tepallis, OCKiJIbKU
BOHA Ma€ 3HAYHUI HEPPOTOKCUUHMI OTeHLian [5].

3arajom, craiio 3po3ymiyimM, mo PH Ta 3moskicHi
MpolLieCH MO3aHUPKOBOI JIOKaTi3allii MOXYTb BUKJIMKA-
TU LIMPOKMI CHEKTP HETaTMBHMX HACHIAKiB; 3a 00U-
IBOX CIICHApPIiB CYTTEBO IIOTipIIYIOTHCS PE3yIbTaTH
JIIKYBaHHSI, SIKiCTh i TPMBAIICTh XXUTTSI OHKOXBOPUX.

CKJIagTHUMHA IJIs0 BUPIIIeHHS € MHATaHHS IT0YaT-
Ky 200 MpUIIMHEHHS 3aCTOCYBaHHSI METOMIB JializHOL
HUPKOBOI 3aMiCHOI Teparllii, TpaHCIUIaHTallil HUPKU y

JlitepaTypa (References):

XBOPUX, SIKi IMMePeXWIN paK i pU3UKN PO3BUTKY paKy y
MaIi€HTIB IiCJs TpaHCIUIAHTAllil Ta HOTo JiKyBaHHS.

Lle naneko HEMOBHUN TepeiiK MPUYNH, SIKi CIIO-
HyKaJiu AMEpUKAHCbKE TOBAapUCTBO He(DpPOJIOTiB y
2011 pomi mpoBecTH IepIINii OHKOHEMPOIOTIYHUIA
dopyM, i T.4. BIepiie MpoaeMOHCTPYBABIIU HEOOXiI-
HicTh (hOpMyBaHHSI HOBOI CKJIaT0BOi He(hpOJIOTii, - OH-
KOHeppOoJIoTii.

VY 2014 pomi 6yna ctBopeHa MiXHapogHa CITiJTb-
HOTa 3 mmTaHb pakKy Ta HUpok (C-KIN), a y 2015
Oyna 3acHOBaHa €Bpollciicbka oOpTraHi3alis 3 IIH-
TaHb JochimkeHHs Ta JyikyBaHHS paky (EORTC).
Y 2017 poui C-KIN posnouana BuganHsa Journal of
Onconephrology (JON).

Y 2019 porti, Briepire B YKpaiHi, Ha HalliOHAIbHIl
KOHGepeHI1il 3 OHKOYpOoJIorii, Oyjia onpuItoJHEHA 10-
noBigb «OHKOHE(POIOTis: Yac HaCTaB»,— SIKa BUKJIM-
KaJia kBaBe 0OTOBOPEHHSI.

Y nonanpiioMy Ha ycix He(POJOTIYHUX 3aX0max
YAH i ®TH posrnggaauch NUTaHHS OHKOHe(dpoO-
JIOTi1.

V2022 pori y mporpamy cIiemiari3aliii 3 HechpoJIorii,
sIKa 3MiMcHIOEThCST y 1Y «IHcTuTyT Hedpoaorii HAMU
Ykpainu» (Haka3 MOH Ne 159-1 Bin 06.09.2021), 6yB
BKJTIOUCHUI MOIYITb « OHKOHE(POJIOTisT».

OTke, BUPIIICHHS OiNBIIOCTI CKIAZOBHX IIPO-
6J1eMM ITO€THAHHST OHKOIIATOJIOTII Ta ypaXKeHHSI HUPOK
notpedye abo y4yacTi MUIBTUAUCUUITIIHAPDHOI KOMaH-
v (OHKOJIOTa, HedpoJiora, iHTeHCHBICTa, YpoJIora, Te-
maroJjora i T.4.), a00 X (axiBLs, SKUN y HEOOXiTHUX
00’eMax BOJIOJI€ MepeTidyeHNMY 3HAaHHSIMHU Ta BMiHHSI-
MU, TOOTO OHKOHeppoJIora.
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Summary. Microscopic polyangiitis (MPA) is one of the three clinical phenotypes of
vasculitis associated with antineutrophil cytoplasmic antibodies (ANCA). Although MPA
is considered a rare form of ANCA-associated vasculitis (AAV), clinical evidence shows
that it is fairly common among nephrologists, as it manifests as a systemic, weak-immune
vasculitis affecting glomerular capillaries, resulting in necrotizing glomerulonephritis
(GN) diagnosed in nearly 100% of MPA patients. The issue of AAV in general, and MPA
specifically, has gained significant importance in the context of the ongoing SARS-CoV-2
coronavirus pandemic, as both conditions share common anatomical sites of infection and
inflammation. This study presents three new cases of MPA in post-COVID- 19 patients.
The analysis and presentation encompassed demographic data, patient history regarding
comorbidities, details of follow-up care, chronology with COVID-19, and laboratory
findings at the time of MPA diagnosis. A comparative analysis of the chronological
progression of MPA in the documented clinical cases reveals the polymorphic nature
of early-stage clinical manifestations, as well as diverse patterns of disease progression
in the advanced stage. Additionally, we provide a brief literature review on diagnostic
challenges, pathogenetic mechanisms underlying the relationship between SARS-CoV-2
and AAV, and peculiarities of clinical presentations in early and advanced stages of MPA.
Key words: microscopic polyangiitis, COVID- 19, rapidly progressive glomerulonephritis,
clinical picture
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T.1. Apmoaa, O.0. I'ynanenko, 1. I1. Karepenuyk, JI. O. Tkayenko, O. A. Koctpikosa, B. B. Tagam

MikpockoniyHuii moJTiaHriiT, mo xoBaeTbes 3a Mackorw COVID-19:
cepisi BUIIAJKIB Ta MIHIOIISA
IlonraBchkuii aepxxaBHUIT MeguUHUI yHiBepcuTeT, [lonTaBa, YkpaiHa.,

Pestome. Mixpockoniunuii noaianeiim (MIIA) — 00un i3 mpbox KAiHiYHUX (peHOMUNIE 8ACKYAIMIE, NOG A3AHUX
3 aHmuHeiimpoginohumu yumonaazmamuynumu anmumisamu (AHIIA). Xou MIIA e piokicnum AHI[A-acouitiosanum
sackynimom (AAB), pearvHa KaiHiuHa npaKkmuka 00800UmMbs, W0 3aX60PHGAHHS JOCUMb NOWUpeHe Aeuule 8 Hegpoao-
2IUHIll NpaKmuuyi, OCKiNbKU € CUCIEeMHUM CAAOOIMYHHUM 8ACKYAIMOM KAYOOUKOBUX KANIAAPIE, w0 npu3eooums 00 He-
Kpomuunoeo enomepynonegpumy (I'H), sikuii diaenocmyromo maiince y 100% nayicumie 3 MITA. Ocobaueo akmyanvHoeo
3Ha4eHHs npobarema AAB e3aeani i MIIA 30kpema nHabyesae y nepiod Hoeoi kopoHagipychoi ingexuii SARS-CoV-2 uepe3
chinbHi anamomiuni mepumopii ingekyii ma 3ananenus. Y ybomy docaidxceHHi N0GIOOMASEMbC NPO MPU HOBUX BUNAOKU
MIIA y nayienmie nicas nepenecenoco COVID-19. Ananiz ma npezenmaujis oxonaioganu demoepaghiuni oawni, anamues
nayienmie w000 cynymHix 3axeoproéans, xpononoeito 3 COVID-19, aabopamophi pe3yasmamu nio yac diazHocmuku
MIIA ma demani nodanvuioeo aikyeauns. IlopieHsavHuil ananiz xporonoeziynozo nepebicy MIIA 6 3adokymenmoganux
KAIHIYHUX 8UNAOKAX BUABAAE NOAIMOPGYHICMb PAHHIX KAIHIYHUX NPOS8i6, 4 MAKOIC PI3HOMAHIMHI 3AKOHOMIDHOCMI NPO-
2pPecyBaHHs 3aX80PHBAHHSA 8 PO320PHYmMIil cmadii. Kpim moeo, mu Hadaemo Kopomxuil 02450 Aimepamypu w000 diazHoc-
MuUYHUX npobaeM ma namo2eHeMUHHUX MEXAHI3MI8, W0 1eXcamb 8 OCHO8I 63aeM036 13Ky Mixc iHgexyicto SARS-CoV-2i

AAB, a makoc ocobausocmeil KAiHiuHUX NPos6ié HA panHix I nizHix cmadisx MIIA.
KmwouoBi caioBa: mikpockoniunuii nosianeiim, COVID- 19, weudkonpoepecytouuii eromepysoneppum, Kainiuna

KapmuHha.

Introduction. Microscopic polyangiitis (MPA),
granulomatosis with polyangiitis (GPA, in the past
Wegener’s granulomatosis), and eosinophilic granulo-
matosis with polyangiitis (EGPA, in the past Churg-
Strauss syndrome) are united in the group of vasculitis
associated with antineutrophil cytoplasmic antibodies
(ANCA) and termed the Anti-neutrophil Cytoplasmic
Antibody (ANCA)-Associated Vasculitis (AAVs). This
classification was first formulated in the revised nomen-
clature of vasculitis by the Chapel Hill International
Consensus Conference (CHCC) in 2012. [1, 2]. AAVs
are a systemic inflammatory autoimmune disease that
predominantly affects small vessels and, to a lesser ex-
tent, medium-caliber vessels and has a variety of clini-
cal manifestations depending on the affected organs
[3]. CHCC 2012 [2] defines AAV as myeloperoxidase-
ANCA (MPO-ANCA) or proteinase 3—ANCA (PR3-
ANCA)-associated necrotizing vasculitis with little or
no immune deposits, predominantly involving small
vessels. AAVs have high morbidity and mortality [4]
and are one of the most difficult types of vasculitis to
treat.

Renal dysfunction is a common and often severe
complication of AAVs and the most important predic-
tor of mortality [5]. It is diagnosed in approximately
70% of patients with GPA and almost 100% of patients
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with MPA [6-8], often leading to end-stage renal fail-
ure (RF) and increased mortality [7, 8].

In 1994, the Chapel Hill Consensus Conference
(CHCC) coined the term microscopic polyangiitis to
mean weakly immune (ie, little or no immune depos-
its) necrotizing vasculitis affecting small vessels with
or without the involvement of medium-sized arteries
[9]. MPA is characterized by the rapid progression of
glomerulonephritis (GN) and pulmonary capillari-
tis with the absence of immune complex deposition
on immunofluorescence [10]. According to the 2012
CHCC classification revision, MPA was described as a
mild immune vasculitis of small vessels (ie, capillaries,
venules, or arterioles) in the absence of granulomas or
eosinophilia associated with myeloperoxidase (MPO-
ANCA) [1].

During the last three years, the special attention of
the global medical community is related to the corona-
virus disease 2019 (COVID-19), which is caused by the
novel coronavirus infection SARS-CoV-2. Due to the
peculiarities of biological properties, this type of virus
has a multi-organ tropism of damage. Thus, the disease
COVID-19 is a multisystem inflammatory disorder
that can lead to endothelial damage, increased risk of
thromboembolism, cytokine storm, and autoimmune
phenomena [3].

Recently, the scientific literature has been in-
creasing in the number of reports on the potential con-
nection between SARS-CoV-2 infection and AAVs
because: first, lung lesions in COVID-19 can mimic
the changes observed in patients with AAVs [3, 11-
13]; secondly, two diseases can occur together; third,
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COVID-19 can cause AAV [11, 12]. Diagnosis of new-
onset ANCA vasculitis can be challenging in patients
with COVID-19, as some symptoms and clinical mani-
festations of both diseases are common [12].

The rarity of AAVs in general and MPA in particu-
lar, which are little known to a wide range of practicing
doctors, the increase in the number of new cases dur-
ing the COVID-19 pandemic, systemic manifestations,
a huge number of clinical masks, the difficulty of early
diagnosis and management of these patients, determine
the practical relevance of this problem in real-life clini-
cal practice.

The objective of this study was to examine the
characteristics of the clinical progression of early and
advanced stages of MPA in patients who previously ex-
perienced COVID-19. Additionally, we aimed to assess
the changes in laboratory and instrumental indicators
among patients with rapid progression of renal failure.
To achieve this, we have presented three clinical cases
for analysis.

The study applied the new 2022 ACR/EULAR
classification criteria for three clinical phenotypes of
AAVs: for patients with MPA, GPA, and EGPA [14-
16]. It is generally accepted that classification and di-
agnostic criteria are used to conclude the presence of a
certain category of disease in a specific patient [2].

The diagnosis of MPA was substantiated according
to the 2022 ACR/EULAR MPA classification criteria,
which are now validated for use in clinical trials. These
criteria consist of one clinical, three laboratory, one
histological, and one radiological criterion, respective-
ly. It should be noted that in the new criteria, the high-
est score was assigned to MPO-ANCA (or perinuclear
ANCA, pANCA). The sum of points is evaluated by 6
points if there are any. A total score > 5 allows the clas-
sification of MPA [14].

The 2022 ACR/EULAR classification criteria for
different clinical and immunological forms of AAVs
were applied to all 3 patients treated at the Nephrol-
ogy and Dialysis Center of «Poltava Regional Clinical
Hospital (PRCH) named after M. Sklifosovsky of the
Poltava Regional Council». Taking into account the re-
quirements for their use, other syndrome-like diseases
that can mimic MPA were primarily excluded: systemic
diseases of connective tissue, parancoplastic nephropa-
thy, multiple myeloma, a number of infectious diseases,
other AAVs or other systemic vasculitis, side effects of
drugs, etc.[14-16]. For this purpose, all patients under-
went a comprehensive examination.

All patients had positive antibodies to myeloper-
oxidase (anti-MPQO), which were, respectively, 166,36 —
81,45 — 160,29 Units/ml (normal < 20 Units/ml). Non-
specific markers of inflammation, including leukocy-
tosis, elevated erythrocyte sedimentation rate, elevated
CRP, and normocytic anemia are indicative but not di-
agnostic of MPA disease.

The study of such parameters as the level of serum
ferritin and blood transferrin (or the total iron-binding
capacity of the blood serum (TIBC)) and their assess-

ment made it possible to carry out differential diagnoses
of anemias. In particular, the norm or increase in the
level of ferritin (norm: 12-150 pg/l or ng/ml for women
and, accordingly, 15-150 ng/ml for men) and the norm
or decrease in the level of serum transferrin (or TIBC,
norm — 1.7- 4.7 mg/1 or 30.6-84.6 umol/l1, respectively)
are important differential diagnostic signs of anemia in
a chronic patient when compared with iron deficiency
anemia.

Presentation of clinical cases.

Case 1.

Woman O., born in 1974, on June 3, 2022, was
hospitalized in the nephrology and dialysis center of the
PRCH named after N. Sklifosovsky with complaints
of shortness of breath with minor physical exertion,
edema on the face, lower legs (more in the morning),
blood pressure increase to 200/100 mm Hg., unpleas-
ant taste in the mouth, weight loss of 5-6 kg over the
last six months, periodic increase in temperature up to
37,0-37,5°C, general weakness. She denies a history of
kidney and lung diseases, however, during the last 4-5
months, she notes an increase in blood pressure.

She considers herself sick for about six months,
when one month after the mild form (according to the
patient) of the disease of COVID-19, shortness of breath
appeared during slight physical exertion, and pains in
the heart region began to bother her periodically, after
1.5 — 2 months. BP increased to 200/100 mm Hg. She
was treated on an outpatient basis by a family doctor
and a cardiologist at her place of residence. In connec-
tion with constantly increasing shortness of breath and
discomfort in the area of the heart, she was consulted by
a cardiac surgeon — no cardiac pathology was detected,
and a comprehensive examination was recommended.
During this, on 05/27/22, the biochemical blood anal-
ysis revealed an increase in serum creatinine level to
976 pumol/l, urea — 30.7 mmol/l; in the general blood
test — leukocytosis (12.2:10%/1), ESR — 53 mm/h. Ab-
dominal ultrasound revealed signs of nephritis and left-
sided hydrothorax. In connection with this, the patient
was hospitalized at the Nephrology and Dialysis Center
of PRCH for further examination and treatment.

Among the pathological changes during an objec-
tive examination: the patient’s condition is severe due
to uremic intoxication. Swelling of the feet and lower
legs. During the physical examination, the dullness of
the percussion sound on the left and the absence of
breathing in this area against the background of hard
breathing over the entire surface of the lungs. Displace-
ment of the left border of cardiac dullness by 1 cm out-
wards from the left midclavicular line.

Dynamics of laboratory indicators during 17 days of
examination and treatment: general blood test — anemia
(Hb=61-86—92—102 g/1), acceleration of ESR (45—54—
45—46 mm/h); biochemical blood analysis — the tenden-
cy to hypoproteinemia (59—61.9—56.2—61.1 g/1, hypo-
albuminemia (34.7—32.2—33.8 g/1), signs of hyperazote-
mia — creatinine (1153.0—1200—1263.0—957.1 pmol/1),
urea (40.5—44.4—40.2—36.2 mmol/l), hyperuricemia
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(uric acid: 567.3—499.7—411.8 umol/l), hypercholes-
terolemia (total cholesterol: 7.2—8.13—9.18 mmol/1),
hypocalcemia (Ca=1.03—1.18 mmol/l), elevated ferri-
tin level (194.6 ng/ml for the norm of 12-150 ng/ml for
women), the normal level of serum transferrin — 2.02 g/I
(the norm is 1.7-4.7 mg/1). Blood glucose — 6,2 mmol/l,
triglycerides — 3.63, HDL — 0.91, LDL — 5.62 mmol/I.
Glomerular filtration rate (GFR) according to the SKD-
EPI formula: 3 ml/min/1.73m?2.

General analysis of urine before establishing the
diagnosis and starting treatment without significant
dynamics: specific gravity 1005—1010, protein — 8.5—
1.16—1.16 g/1, occasional glucosuria, constant erythro-
cyturia, moderate leukocyturia — from 3-4 to 18-20 in
the field of vision, epithelium — few, cylinders (hyaline
0-3, granular — 3-4 in the field of vision). Urine analy-
sis according to Nechiporenko: marked erythrocyturia
Urinalysis according to Zimnytskyi: specific gravity —
1007-1010, nocturia. Daily proteinuria: diuresis 1.0 1/
day, protein — 1.78 g/day.

The R6-gram of the chest organs and to confirm the
MSCT of the chest organs, ECG and echocardioscopic
examination (EchoKS), ultrasound of the abdominal
cavity, kidneys, and thyroid gland, FEGDS were made.
Negative markers of chronic hepatitis (HBV, HCV),
and HIV infection. A rapid test for COVID-19 was neg-
ative. A sternal puncture was performed — no data on
hematopoietic pathology, including multiple myeloma,
were found. The patient was examined by related spe-
cialists: a rheumatologist, cardiologist, hematologist,
neuropathologist, gynecologist, and gastroenterologist.
All conclusions are included in the clinical diagnosis.

Considering the first detected rapidly progressive
glomerulonephritis (RPGN) with end-stage renal fail-
ure, progressive anemia, and signs of systemic damage;
absence of chronic diseases in the anamnesis, the inef-
fectiveness of the therapy, the patient was examined for
the presence of systemic diseases and systemic vasculi-
tis. Immunological blood tests from June 8, 2022: My-
eloperoxidase (MPO), Ig G antibodies (IFA method,
ELISA) — 166,36 Units/ml (normal < 20 Units/ml);
Proteinase 3 (PR3), Ig G antibodies (IFA method, ELI-
SA) — < 2 Units/ml (negative result, norm < 20 Units/
ml); Double-stranded DNA (ds DNA), Ig G antibodies
(fluoroenzymatic method, ELIA) — < 0,5 TU/ml (nega-
tive result, norm < 10,0 IU/ml); Antinuclear antibodies
(ANA, IFT method) — 1:100 (normal < 1:100); ANA.
SmDP-S, Ig G antibodies (fluoroenzymatic method,
ELIA) — < 0,7 U/ml (negative result, norm < 7,0 U/
ml). Thus, the results of the study can be interpreted as
verified systemic ANCA (MPO +) vasculitis.

A clinical diagnosis was established: Systemic vas-
culitis, ANCA-associated vasculitis: microscopic poly-
angiitis (MPO+), subacute with kidney damage (CKD
V (GFR according to the SKD-EPI formula 3 ml/
min./1.73m?), prolonged by peritoneal dialysis from
06/09/2022: rapidly progressive glomerulonephritis,
urinary syndrome, arterial hypertension II stage, 3rd
degree, very high risk); lungs (pneumonitis, PI 0 st.); of

the heart (secondary cardiomyopathy, HF I, FC II with
preserved LVEF (EF — 61%, EchoCS from 05.25.22).
Anemia of a chronic patient, severe. Congestive gastro-
duodenopathy. Small nodular leiomyoma of the uterus.

In connection with the patient’s refusal of pro-
grammed hemodialysis, the patient started peritoneal
dialysis sessions. Intensive detoxification, membrane-
stabilizing, anti-anemic, hypotensive, and pathogenetic
immunosuppressive therapy was carried out (methyl-
prednisolone 24 mg/day and endoxan (cyclophospha-
mide) 500 mg intravenously once every 2 weeks in 200
ml of 0.9% solution of sodium chloride No. 4, mesna
solution during endoxan infusion and 4 hours and 8
hours after infusion. The patient with significant im-
provement was discharged for outpatient treatment
with peritoneal dialysis in combination with conserva-
tive therapy under the supervision of an interprofes-
sional team of specialists (family doctor, nephrologist,
rheumatologist). The results of the control examination
showed an improvement in blood parameters against
the background of the therapy. Control immunological
examination from 06.10.2022: MPO, Ig G antibodies
(IFA, ELISA) — 17.72 Units/ml (negative result, norm
< 20 Units/ml);

Case 2.

Woman K., born in 1966, on May 24, 2022, was
admitted to the Nephrology and Dialysis Center of
PSCH with complaints of aching pain in the lumbar
region on both sides, swelling of the legs, pain in the
muscles of the lower legs, general weakness, shortness
of breath when walking less than 100 meters, tempera-
ture rise to 38-39°C, weight loss up to 10 kg over the last
5 months, severe general weakness.

From the anamnesis: she denies kidney disease,
but for more than 10 years she has noted an increase in
blood pressure, in connection with which she took lip-
razide at 10 mg/day. According to the data of the out-
patient card during preventive examinations in 2020-
2021, urine tests are normal, and creatinine and urea
values are within the reference values. Since December
2021, she has noted a gradual deterioration of her well-
being, when, during her COVID-associated pneumo-
nia (method of verification of COVID-19 — PCR), she
developed shortness of breath during physical exertion,
muscle pain, weakness, and began to lose weight. The
condition critically worsened at the end of March 2022,
when a debilitating subfebrile temperature joined, and
weakness increased (during the blood serum creati-
nine examination — 64 umol/1). In April 2022, she was
treated in the therapeutic department of the Central
Hospital, where for the first time an increase in creati-
nine up to 149 umol/1 (28.04.2022) was detected, and
in the general analysis of urine for the first time, pro-
teinuria was detected — 0.8 g/1, erythrocyturia (40-50 in
the field of vision). Antibacterial therapy had no effect.
In connection with a severe headache, high blood pres-
sure, muscle pain, and pronounced cerebral symptoms,
she was treated in the neurological department of the
Central Hospital, where the creatinine level was already
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366 umol/l. In the last week, a fever of up to 38-39°C
was observed. For further examination and treatment,
the patient was referred to a nephrologist for consulta-
tion and hospitalized at the Nephrology and Dialysis
Center of PRCH. During her stay in the hospital, on
06/07/2022 and 06/08/2022, the patient had a cough
with streaks of blood (episodes of hemoptysis).

Evaluating the objective condition of the patient
as of medium severity, it should be noted that three
days after the start of treatment, a hemorrhagic rash
appeared on the lower legs (palpable purpura). Swell-
ing of the feet and lower legs. During the physical ex-
amination: percussion over the lungs there is a clear
lung sound, during auscultation — breathing is hard,
and there are no wheezes. The limits of relative cardiac
dullness are shifted to the right by 1 cm from the right
edge of the sternum in the 4th intercostal space, and the
left by 1.5 cm outward from the left midclavicular line
in the 5th intercostal space. Cardiac activity is normal,
tones are rhythmic, weakened, systolic murmur at the
apex and Botkin’s point, the emphasis of the II tones
on the aorta. Liver: with percussion, the lower edge is
1 cm below the edge of the costal arch. The spleen is
enlarged, and the lower pole is palpable. The tapping
symptom is weakly positive on both sides. Urination is
not disturbed. Daily diuresis was 1.5 1.

The dynamics of changes in blood parameters dur-
ing a month of hospitalization: in the general blood
test — anemia (Hb= 57-78—77—74 g/l1), leukocytosis
(11.7-15.68—14.09—8.83 (x10%/1)), moderate throm-
bocytopenia (100.0-185.0-218.0-191.0 (x10%/1)), ESR
acceleration (70—67—36—16 mm/h). In the biochemi-
cal blood analysis — total protein 63.1—65.1—65.3—60.7
g/1, hypoalbuminemia (30.0—35.6—34.7 g/1), hyperazo-
temia: creatinine (461.3—641.6—408.0—245.0 umol/1),
urea (26.7—35.2—33.1-21.1 mmol/l); hyperuricemia
(uric acid 656.3—843.6—587.3—548.8 pumol/l), hypo-
calcemia (Ca=1.21—1.25 mmol/l): hypomagnesemia
(Mg=0,6 mmol/1 ); total cholesterol (3.8—4.26—4.88—
6.06 mmol/l), hyperfibrinogenemia (4.5 g/I). CRP
from 96 to 192 mg/ml (normal up to 10,0 mg/1). Blood
glucose — 4.5 mmol/l, glycated hemoglobin — 5.3%.
Blood culture for sterility (25.05.22): no aerobic bacte-
rial flora was detected. Procalcitonin (26.05.22): 1.154
ng/ml (normal — less than 0,05 ng/ml). GFR according
to the SKD-EPI formula: 9 ml/min/1.73m?2.

General analysis of urine — specific gravity 1007-
1020, protein — 0.18-1.05 g/I, erythrocytes — from
2-4 in the field of vision up to 1/2 field of vision, leuko-
cytes — from 2-3 in the field of vision up to 1/4 in field of
vision, epithelium — few, cylinders — 0. Urine analysis
according to Nechiporenko: leukocytes — 2500, eryth-
rocytes — 3500, cylinders — (. Urinalysis according to
Zimnytskyi: specific gravity — 1007 — 1010, nocturia.
Daily proteinuria: diuresis — 1.0 1/day, protein — 1.47
g/day.

The patient was examined for markers of chronic
hepatitis (HBV, HCV), HIV infection — the indicators
were negative.

On May 26, 2022, an immunological blood test was
performed to exclude syndrome-like diseases (mimic
disease): blood test for MPO, Ig G antibodies (IFA,
ELISA method) — 81.45 Units/ml (norm < 20 Units/
ml); PR3, Ig G antibodies (IFA method, ELISA) — <
3 U/ml (negative result, norm < 20 U/ml), ANA, dou-
ble-helical DNA (dsDNA), IgG antibodies: 1.2 TU/ml
(negative result, norm < 10,0 IU/ml); antinuclear an-
tibodies (ANA, IFT method): 1:100 (normal < 1:100).
Therefore, the results of the study can be interpreted as
verified systemic ANCA (MPO +) vasculitis.

On the ECG: diffuse violation of the repolarization
of the left ventricular myocardium.

Ultrasound of abdominal organs demonstrated
a moderate increase in echogenicity of kidney paren-
chyma. Enlargement of the spleen. On May 27, 2022,
a sternal puncture was performed. Data for hematopoi-
esis pathology, including multiple myeloma, were not
found. An intestinal examination was conducted and
inflammatory and malignant diseases were excluded.

On the X-ray of the chest organs (May 30, 2022)
in the front projection (compared to the image dated
March 16, 2022), liquid thickening and deformation of
the pattern remained in the lower-medial sections of
the right lung. Darkening of the lower parts of the lungs
on the left. Pronounced deformation (scoliosis) of the
spine. Cor — expanded in the transverse dimension.

On May 31, 2022, a clinical conference was held
with the involvement of related specialists (rheuma-
tologist, hematologist, pulmonologist, neurologist,
gastroenterologist, and oncologist): taking into account
the rapid increase in uremic intoxication due to rap-
idly progressing nephritis, signs of acute kidney injury
(AKI), the patient was prescribed acute hemodialysis
treatment with 01.06.2022

On the control X-ray from 06.06.22. (compared to
the X-ray from 05/30/22) — negative dynamics on the
right — subtotal heterogeneous lesion of the lung tissue
with infiltrative changes against the background of an
increased and thickened lung pattern. On the left, the
area of thickening and deformation of the lung pattern
in the lower medial sections, the sinuses are free. Cor —
expanded in the transverse dimension. Scoliosis of the
spine. Conclusion: it is necessary to differentiate poly-
segmental pneumonia and lung damage due to the un-
derlying disease. MSCT of the chest organs (06.06.22):
CT signs of infiltrative changes in both lungs, more on
the right, probably on the background of the underlying
disease; degenerative-dystrophic changes of the tho-
racic spine.

Analysis of sputum (06.08.22): red, mucous, path-
ological impurities — blood, erythrocytes — in the en-
tire field of vision, leukocytes 0-2 in the field of vision,
macrophages — rarely, MBT was not detected.

Clinical diagnosis. Systemic vasculitis, ANCA-as-
sociated vasculitis: microscopic polyangiitis (MPO+),
subacute with kidney damage (CKDV (GFR according
to the SKD-EPI formula 9 ml/min./1,73m?): rapidly
progressive glomerulonephritis, urinary syndrome. The
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acute kidney damage of the 3rd degree, restoration of
diuresis (acute hemodialysis sessions from 06/1/2022
to 06/20/2022. Arterial hypertension of the 2nd degree,
2nd stage, the risk is very high); lung damage (pneumo-
nitis, hemoptysis, respiratory failure of the 2nd stage);
musculoskeletal system (polyarthritis, myalgia); pe-
ripheral nervous system (polyneuropathy); skin (purpu-
ra); Gastrointestinal tract (erosive gastritis, GERD with
erosive esophagitis, stage C.) Anemia of mixed genesis,
severe degree. Secondary thrombocytopenia of a mild
degree. Secondary encephalopolyneuropathy with tet-
raparesis with an emphasis in the legs, myopathic syn-
drome, persistent severe senestopathic syndrome.

The patient received pathogenetic therapy: glu-
cocorticosteroids (medrol 48 mg in the morning and
16 mg in the afternoon after meals), endoxan (cyclo-
phosphamide) 500 mg intravenously once every 2 weeks
in 200 ml of 0.9% solution of sodium chloride No. 4,
mesna solution under the time of endoxan infusion
and 4 hours and 8 hours after infusion, detoxification,
hypotensive, hemostatic, antianemic, anticoagulant
therapy, antisecretory agents, cytoprotectors, proki-
netics, calcium and vitamin D3 preparations.

During inpatient treatment, 8 sessions of acute he-
modialysis were performed, and the general condition
of the patient significantly improved (creatinine level
decreased to 245.0 umol/l, and urea to 21.1 mmol/Il,
diuresis was fully restored), which made it possible to
stop dialysis sessions. At the end of the inpatient treat-
ment, positive dynamics of the main blood parameters
were noted. The patient is currently undergoing patho-
genetic therapy.

Case 3.

Patient H., born in 1975, from 10/31/2022 to
11/24/2022 was undergoing further examination and
treatment at the Nephrology and Dialysis Center of
PSCH. During hospitalization, he complained of head-
aches, hand tremors, and general weakness. From the
anamnesis: he denies kidney disease. For some time
he worked at an enterprise with harmful production
conditions (a shoe factory). According to the patient,
he considers himself sick since the beginning of June
2022, when the temperature rose to 39,3-39,50C, and
first noticed the red color of urine and the appearance
of coughing up blood during coughing. During the ex-
amination, COVID-19 was diagnosed (verification
method — PCR).

After 2 weeks, his health worsened: shortness of
breath, and severe weakness appeared, and after anoth-
er week — dizziness, a decrease in the amount of urine,
because of which he consulted a family doctor. During
the examination, anemia was detected, in connection
with which anti-anemic therapy was prescribed. There
were no positive dynamics from the treatment. Dur-
ing the examination on June 21, 2022, an increase in
the level of creatinine to 270 umol/l and urea to 9.25
mmol/I was detected for the first time. Control of renal
indicators on July 25, 2022: creatinine — 334 pmol/I,
urea — 41 mmol/l, and in the general analysis of urine,

proteinuria within the range of 1.0 g/l was detected. On
July 26, 2022, a chest X-ray showed bilateral intersti-
tial pneumonitis. 07/27/2022 — consulted by an en-
docrinologist, diagnosed: idiopathic hypothyroidism,
first detected, stage of decompensation. Autoimmune
thyroiditis. Prescribed L-thyroxine, Erbisol. During
ultrasound of the abdominal organs and kidneys, the
kidneys are lumpy, the parenchyma is preserved, and
there are kidney cysts. He notes a constant increase in
blood pressure. On August 1, 2022, he was consulted
by a hematologist and a nephrologist. Diagnosis: ane-
mia of a chronic disease of mild degree. The nephrolo-
gist’s preliminary diagnosis is CKD IV: pyelonephritis,
kidney cysts, arterial hypertension, secondary ane-
mia, and hypercholesterolemia. 26.08.2022 p. in the
biochemical blood analysis: creatinine — 524 pmol/I,
urea — 20.7 mmol/l, CRP — 18.1 mg/l (normal up to
10.0 mg/1), seromucoids — 6.9 Units (normal 0, 12-0.2
Units), D-dimer — 1.23 pg/ml (normal up to 0.5 pg/
ml). On the same day, he was consulted by a pulmo-
nologist. Diagnosis: COPD, group A, pulmonary in-
sufficiency, stage I, arterial hypertension, CKD. He
received treatment on an outpatient basis, but without
progress, so he was sent to inpatient treatment, where
he stayed for two weeks at the beginning of September.
A diagnosis was made: systemic inflammatory response
syndrome (post-inflammatory). CKD IV: glomeru-
lopathy, urinary syndrome. Arterial hypertension II
stage, 2 degree, and high risk. Autoimmune thyroid-
itis, idiopathic hypothyroidism, first detected, stage of
decompensation; Anemia of chronic disease. Bilateral
pneumonitis PI 0. From 30.09.2022 to 07.10.2022, he
was receiving inpatient treatment in the city of Kre-
menchuk (creatinine — 503 — 376 umol/1). During the
treatment, the patient was prescribed Medrol 16 mg per
day. In connection with a stable serious condition, the
patient was sent for consultation to a nephrologist of the
PSCH, who referred him to the hospital for further ex-
amination and treatment.

Objectively: the general condition is severe. A
hemorrhagic rash that has changed in color on the skin
of the body. Percussion over the lungs has a clear lung
sound, during auscultation, breathing is hard, especial-
ly in the lower parts, and there are no wheezes. Pulse
84 bpm. rhythmic, satisfying properties. Blood pressure
140/90 mm Hg. Art. Edges of relative cardiac dullness:
right — 1.5 cm from the right edge of the sternum in the
4th intercostal space, the left is shifted 0.5 cm outward
from the midclavicular line in the 5th intercostal space.
Cardiac activity is normal, tones are muffled, systolic
murmur at the apex and Botkin’s point, the emphasis
of the second tone on the aorta. The abdomen is soft
and painless on palpation. The liver protrudes 2 cm
from under the edge of the costal arch. The spleen is not
palpable. Tapping symptom is negative on both sides.
There are no swellings. Daily diuresis is about 2.1 liters.

Dynamics of changes in blood parameters during
25 days of hospital stay: in the general blood test — ane-
mia (Hb=116—117—112—128 g/1), transient leukocyto-
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sis (7.8—6.1—15.6—16.4 x10%/1)), increased ESR (12—
34—30—27 mm/h); in the biochemical blood analysis:
total protein 62.0 g/1, hypoalbuminemia (37.0 g/1), hy-
perazotemia: creatinine (430.3—359.9—363.2—411.1—
360.7—486, 1 pmol/l), urea (23.0—16.4—10.1—29.8—
31.4—31.9 mmol/l); hyperuricemia (uric acid 484.0—
390.1 pmol/1), hypocalcemia (Ca=1.16—1.23 mmol/1),
elevated ferritin level (177.2 ng/ml for the normal range
of 15-150 ng/ml for men), reduced level of serum trans-
ferrin — 1.64 g/l (normally 1.7-4.7 mg/1).

GFR according to the SKD-EPI formula:
13 ml/min./1.73m?2.

General analysis of urine — specific gravity 1022,
protein — 0.48 g/1, scanty urine sediment, insignificant
number of bacteria. Urine analysis according to Nechi-
porenko: leukocytes — 5750, erythrocytes — 11250,
cylinders — 90 in 1 ml. Daily proteinuria: diuresis —
2.2 — 2.5 1/day, protein — 1.66 — 3.52 g/day.

The patient was examined for markers of chronic
hepatitis (HBV, HCV), HIV infection — the results
were negative.

On November 9, 2022, an immunological blood
test was performed to exclude syndrome-like diseases:
blood test for MPO, IgG antibodies: 160.29 Units/ml
(normal < 20 Units/ml, the result is positive). PR3, Ig
G antibodies (IFA method, ELISA) — < 2 Units/ml
(negative result, norm < 20 Units/ml). Goodpasture’s
syndrome was ruled out in our patient by a negative test
for antibodies to the glomerular basement membrane:
anti-GBM glomerular basement membrane antibody —
0.3 U/ml (<7.00 — negative). Thus, the results of the
study can be interpreted as verified systemic ANCA
(MPO +) vasculitis.

Ro6-gram and MSCT of the thoracic organs, ECG
and echocardiography, ultrasound of the abdominal
cavity, kidneys, and thyroid gland, FEGDS were made.
The patient was examined by related specialists: a rheu-
matologist, cardiologist, pulmonologist, gastroenter-
ologist, neurologist, urologist, ENT (the findings were
included in the clinical diagnosis).

Clinical diagnosis. Systemic vasculitis, ANCA-as-
sociated vasculitis: microscopic polyangiitis (MPO+),
acute with kidney damage (CKD V (GFR according
to the SKD-EPI formula 13 ml/min./1.73m?): rapidly
progressive glomerulonephritis, urinary syndrome. Ar-
terial hypertension II stage, degree 1, high risk), lung
(pneumonitis, PI 0, history of hemoptysis); heart (sec-
ondary cardiomyopathy, CHF I, FC II). Anemia of a
chronic patient, mild. Chronic gastroduodenitis, stage
of moderate exacerbation. Chronic pancreatitis, stage
of remission. Chronic cholecystitis, stage of remis-
sion. Non-alcoholic steatohepatitis. Right kidney cyst.
Chronic prostatitis, stage of remission.

Pathogenetic therapy was started: pulse therapy
with Sol-Medrol 500 mg was performed for three days,
from 11/19/2022 — Medrol tablets 60 mg per day. R-n
Endoxan 500 mg intravenously No. 1 (November 18,
2022). The patient was discharged from the department
due to the high incidence of viral diseases, including

Covid-19, in the center of nephrology and dialysis. He
was hospitalized for the 2nd course of pulse therapy
with endoxan on December 1, 2022, which was never
completed.

Upon re-hospitalization, he complained of pro-
nounced general weakness, shortness of breath when
walking less than 100 m, an increase in blood pressure
to 200/100 mm Hg, severe swelling of the legs, and an
increase in body temperature to 38.0°C. According to
the patient, during his stay at home, the temperature
rose, shortness of breath, and swelling gradually in-
creased, which the patient associated with ARVI.

Objectively: the general condition is difficult. The
skin and visible mucous membranes are pale. Swelling
of feet, legs, thighs, and face. On auscultation, there are
small bubbling rales in the lungs on the left in the lower
parts. Limits of relative cardiac dullness: right 1.5 cm
from the right edge of the sternum in the IV intercos-
tal space, left 1.5 cm outward from the midclavicular
line in the V intercostal space. Cardiac activity is nor-
mal, tones are weakened. Blood pressure 180/90 mm
Hg, pulse 84 bpm. rhythmic, satisfactory properties.
The abdomen during palpation is soft, painless, and
enlarged due to ascites. Liver: the lower edge protrudes
from under the costal arch, painful on palpation. The
spleen is not palpable. Tapping symptom is negative on
both sides. Diuresis is less than 500 ml.

The dynamics of changes in blood parameters dur-
ing the 7-day stay in the hospital: in the general blood
test — anemia (Hb=102—65—-84—100 g/1), leukocyto-
sis with the transition to leukopenia (23.9—9.5—8.1—
3.3 (x10%/1)), moderate thrombocytopenia with the
transition to severe (86.0-58.0-44.0-9.0 (x10%/1)), ac-
celeration of ESR (43—45—-30—25 mm /hour); in the
biochemical blood analysis — total protein 53.6-47.2-
48.9 g/l, hypoalbuminemia (27.0-24.0-25.7 g/1), hy-
perazotemia (creatinine 708.5-687.0 (after acute he-
modialysis 654.7)—791.5—724.1-661.1-727.1 pmol/l,
urea 68.8—52.5—49.8—52.5—57.4—31.9 mmol/l); hy-
peruricemia (uric acid 690.4—656.8—632.9 pmol/l),
hypocalcemia (Ca=1.10—1.23 mmol/l), hyperkale-
mia (K=7.1 mmol/l), and hyponatremia (Na=132.2-
127.0 mmol/l). Blood glucose — 26.0-18.5 mmol/l.
Procalcitonin (PCT) — 100.0 ng/ml (the norm is less
than 0.05 ng/ml). Blood was taken three times for
culture.

MSCT of the chest and abdominal organs (De-
cember 6, 2022): CT signs of right-sided pneumohy-
drothorax. Focal-infiltrative changes in the lungs are
determined bilaterally, mainly in S4, and S5 of the right
lung, the area of consolidation with destructive chang-
es. Local limited fluid accumulation on the front sheet
of the renal fascia.

On 02.12.2022, a consultation was held with the
participation of related specialists and, taking into ac-
count the patient’s serious condition, increasing ure-
mic intoxication, anemia, edematous syndrome, the
ineffectiveness of conservative therapy, the patient was
shown the placement of 2-luminal catheters and acute

YKPATHCBKUI XXYPHOA HEPPOAOTIT T AlaAidy N22 (78) 2023

BrnaAKkM 3 KAIHIYHOT MpAKTUKK 11



Clinical case reports

Ukrainian Journal of Nephrology and Dialysis, 2 (78)’2023

dialysis sessions. Reduction of GCS dose by 4 mg daily.
Insulin therapy is prescribed for newly diagnosed type
II diabetes.

In connection with the loss of consciousness
on 07.12.2022, an on-duty neurologist was urgently
called to the patient. At the time of the patient’s ex-
amination, an acute violation of cerebral blood cir-
culation cannot be ruled out. At 8:35 a.m., the pa-
tient’s condition worsened sharply: blood pressure
40/0 mmHg, thready pulse on the carotid arteries.
Resuscitation measures and medical therapy were im-
mediately started. A resuscitation team was urgently
called, which continued resuscitation measures, but
without the desired effect. At 9.35 biological death
was confirmed.

Final diagnosis. Systemic vasculitis, ANCA-asso-
ciated vasculitis: microscopic polyangiitis (MPO+),
acute with kidney damage (CKDV (GFR according
to the SKD-EPI formula 7 ml/min./1.73m?2): rapidly
progressive glomerulonephritis, nephrotic syndrome
complicated by acute kidney damage III, acute di-
alysis sessions (from 2.12.2022), arterial hypertension
IT stage, degree 1, high risk); lungs (pneumonia, he-
moptysis in history); Gastrointestinal tract (abdominal
ischemic syndrome). Secondary anemia is moderately
pronounced and severe thrombocytopenia. Type 2 dia-
betes mellitus, newly diagnosed. Chronic pancreatitis,
stage of exacerbation. Chronic gastroduodenitis, stage
of exacerbation. Acute violation of cerebral blood cir-
culation, cerebral edema. Bilateral polysegmental con-
gestive pneumonia with S4-S5 destruction of the right
lung, severe course, clinical group I1I, complicated by
bilateral hydrothorax of a small volume and bilateral
pneumothorax of a small volume, respiratory insuffi-
ciency II-III. Sepsis. Paranephritis, right kidney ab-
scess. Multiple organ failure syndrome. Condition after
resuscitation measures.

At the autopsy Microscopically, thickening is found
in individual glomeruli glomerular basement membrane
with total glomerulitis (Fig. 1).

A significant number of glomeruli with
proliferative changes in the vascular pedicle with its
thickening and the formation of segmental sclerosis in
the form of nodular structures (Fig. 2).

However, most glomeruli are collapsed due to
extracapillary proliferation in the form of crescents
with the formation of fibrocellular and fibrous
structures (Fig. 3).

Epithelium of renal tubules with dystrophic
changes, focally desquamated. Protein masses with
single leukocytes are noted in the lumen of the
renal tubules. Lymphohistiocytic infiltration with a
small number of neutrophils is noted in the kidney
interstitium.

The results of the generalized analysis of the
features of the clinical course of MPA after COVID-19
in the 3 presented clinical cases are presented in
Table 1.

Fig. 1. Microscopic examination of the kidney of the deceased
G.: thickening of the basal membrane of the glomerulus with
total glomerulitis. Hematoxylin and eosin stain, x100.

Fig. 2. Microscopic examination of the kidney tissue of the
deceased G.: proliferative changes in the vascular pedicle
of the glomeruli with the formation of segmental sclerosis.
Hematoxylin and eosin stain, x100.

Fig. 3. Microscopic examination of the kidney tissue of
the deceased G.: extracapillary proliferation in the form
of crescents with the formation of fibrocellular and fibrous
structures. Hematoxylin and eosin stain, x100.
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Table 1

Brief description of demographic indicators and analysis of clinical and laboratory data in 3 patients

with newly diagnosed MPA after suffering from COVID-19

Signs Case 1 Case 2 Case 3
Age, years 47 56 46

Sex female female male

Course Subacute Subacute Acute

Associated diseases

Arterial hypertension over
10 years

AIT, hypothyroidism.

Peculiarities of history

Outpatient treatment
at a family doctor and

Inpatient treatment
in therapeutic and

Outpatient treatment
without dynamics, twice

Lung damage

smoothed and deformed
due to the mixed

CT scan shows signs of
infiltrative changes in both
lungs, more on the right

cardiologist neurological departments inpatient treatment
Cardiac syndrome, muscle syndrome,
shortness of breath, pain in the lumbar region,
Complaints: symptoms edema on the face, legs, swelling of the legs, Headache, hand
(syndromes) that led to blood pressure increase to shortness of breath, tremors, general
hospitalization 200/100 mm Hg., febrile to weakness.
weight loss (up to 38.0-39.0°C),
low fever weight loss up to 10 kg,
neurological symptoms
Renal history Denies Denies Denies
Temperature Subfebrile Moderately febrile Normal
Blood pressure High High Increased
Weight loss during the
period of illness S L0l AEa
Kidney damage RPGN RPGN, AKI RPGN, AKI
T Tt i Bilateral interstitial

pneumonitis, after 3
months CT scan shows
signs of “ground glass”

component areas in both lungs
Changes in the pulmonary n n Syt
system
Hemoptysis - aF ++
Skin lesions - Purpura Purpura
Gastrointestinal lesions - GiElID, erosive esopha.g{tls, -
stage C, erosive gastritis
Hepatosplenomegaly - + Hepatomegaly
Anemia / Hb level (g/1):
pre-hospital stage — - - anemia
during hospitalization 61-102 57-78 116-128
Leukocytes (x109/1) 7,5—11,28 11,7 — 15,7 7,8—16,4
Eosinophilia (%) 1 5 0-2
Lymphocytes (%) 10-15 7-28 9-42
ESR (mm/h) 45 70 12
Serum albumin (g/1) 34,7 30,0 37,0
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Continuation of Table 1

Signs Case 1 Case 2 Case 3
sCr level (umol/1):
first discovered 936,0 149,0 270,0
hospitalization 1153,0 461,3 430,3
peak level 1263,0 641,6 791,5
at the time of discharge
from the hospitaly 957,1 245,0 486,1
Urea
(umol,/I): 40,5 26,7 23,0
Daily proteinuria (g/day) 1,78 1,47- 0,148 1,66 — 3,52
General apaly§1s of urine: 8.5—9.6 1,05 0.83 0,48
proteinuria (g/1)
Erythrocyturia according on Y% of the field of view on % field of vision OGELEIERE 2
. . changed 3-5, 11,
to Nechyporenko- 20,000 in 1 ml 3,500 in 1 ml .
250 in 1 ml
Ser"l"g‘callv[rffgamh’ leG anti-MPO-ANCA anti-MPO-ANCA anti—-MPO-ANCA
Titers of antibodies to
MPO (U/ml), 166,36 81,45 160,29
norm < 20
Titers of antibodies to PR3
(U/ml), norm < 20 <2 <3 <2

Timeline with Covid-19:

Date of Covid-19 November — December December 2021.. covid- June 2022
2021. pneumonia
Course mild severe severe
The appearance of signs Change in the color of
of kidney damage during - - urine (red), decrease in
Covid-19 its quantity

Gradual worsening at
once (myalgia, shortness
of breath, weight loss),

After 2 weeks, shortness
of breath, pronounced

After 1 month, the
The first signs/symptoms | appearance of shortness of

of worsening health after breath, cardialgia; .. weakness, and after
. . . and significant — after ..
suffering from Covid-19 in 2 months — blood 3 weeks: dizziness,
. 3 months: low fever, L ..
pressure increase . oliguria, anemia without
increased shortness of " .
to 200/100 mm Hg. positive dynamics after
breath, weakness,
. treatment
weight loss
Hyperazotemia was
detected for the first time After 6 months After 4 months In 2 weeks
Hospitalization to the
center of nephrology and After 6 months After 5 months After 4 months
dialysis
Time between Covid-19 .
and MPA 6 months 5-6 6 months Simultaneously
Renal replacement Peritoncal dialvsis Acute Acute
therapy y hemodialysis hemodialysis
Result Improvement Improvement Death

Abbreviations: AIT — autoimmune thyroiditis, sCr — blood serum creatinine; RPGN — rapidly progressive glomerulonephritis,
AKI — acute kidney damage, anti-MPO-ANCA = anti-myeloperoxidase-ANCA.
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Discussion. Publications of recent years indicate
an increase in the incidence and prevalence of AAVs
both worldwide and in individual European countries
(4, 8, 17, 18]. This fact is confirmed by the actual
clinical practice of the Nephrology and Dialysis Center
of PRCH [19].

The problem of AAVs and MPAs is especially
relevant during the period of the new SARS-CoV-2
coronavirus infection, as the COVID-19 pandemic
continues to change the world [20, 21]. Despite the
hope that the COVID-19 pandemic will end in 2022, we
are currently witnessing the continuation of the spread
of COVID-19 in the world, as evidenced by the rapid
increase in the number of infections in December 2022
in China (tens of millions daily and 248 million in the
first 20 days December, which is almost 18% of the
country’s population) [20] and Japan. According to data
as of December 30, 2022, the number of deaths from
COVID-19 in China has increased to 9,000 per day [21].

Accordingto Allen N andothers[22], SARS-CoV-2
infection causes an increase in the level of circulating
cytokines and hyperactivation of immune cells, which
is called a cytokine storm and leads to a dysregulation
of the immune response not only to the pathogen itself
but also contributes to cellular and vascular injuries and
multiorgan dysfunction. Cytokine-induced endothelial
inflammation and vascular pathology of COVID-19 are
well described in postmortem biopsies and several case
reports of micro/macro thrombotic events in small,
medium, and large vessels and vasculitis in multiple
organs [22, 23].

Duringthe COVID-19 pandemic, the diagnosis and
treatment of AAV have been discussed differently. AAV
can mimic COVID-19 in terms of lung involvement,
COVID-19 can co-occur with AAV, and COVID-19
can cause AAV-like symptoms [12]. The development
of AAV after the transfer of COVID-19 is reported in
many clinical reports [3, 11-13, 24-29]. The diagnosis
of new ANCA-associated vasculitis can be difficult
in the context of severe infection with COVID-19
due to common anatomical areas of infection and
inflammation [30].

Because MPA and COVID-19 can affect the lungs
and kidneys, it can pose a diagnostic challenge and lead
to a delay in diagnosis, potentially worsening patient
and kidney outcomes. It is especially important to
identify patients who may have developed MPA after
COVID-19, which may be masked by a new coronavirus
infection.

Today, there is more and more evidence that
SARS-CoV-2 is another virus that can lead to
disruption of the regulation of the immune system and
provoke the appearance or exacerbate already existing
autoimmune diseases in children and adults [24-26,
31-35], especially in genetically predisposed individuals
[12, 32, 35]. Moreover, numerous new autoimmune
diseases in adults have been described in the literature
as post-infectious complication of COVID-19 infection
[25]. That is why the diagnosis of new cases of the

development of AAVs in a patient with COVID-19 is a
problem [12].

As Madanchi and others point out, as of late
2021, more evidence suggests a possible link between
COVID-19 and AAV, although causality cannot be
proven, it is plausible [13]. As the global spread of
COVID-19 continues, there are increasing numbers of
new reports of a potential association between infection
with COVID-19 and AAVs and the development of
vasculitis in patients with COVID-19 infection [3, 12,
13, 24-29]. A systematic review of the literature and
own research by Bryant and others [20] and many other
foreign scientists indicate that SARS-CoV-2 infection
may be another viral trigger for the development of
AAVs in children and adults [12, 28, 32, 33] literature
search from December 2019.

According to the results of a review of the scientific
literature in the PubMed database for the period from the
beginning of the COVID-19 pandemic to March 2022,
Seyda Ozcan et al. found that 17 reports of 20 cases of
AAVs (including their case) were published, which were
associated with the disease of COVID-19 [29]. The
authors reviewed the available literature and reported
that the presence of COVID-19 and AAVs in the same
patient may be coincidental, but the presence of similar
previous cases may indicate their association. Based on
the results of the analysis, the authors determined that
in 12 cases, COVID-19 and AAVs were concurrent, and
in the remaining eight cases, a duration of 25 days to 6
months was reported [29]. The authors conclude that
COVID-19 may trigger cases of vasculitis, especially in
patients with predisposing factors.

Thu Aung Z, et al did a similar electronic search
in databases MEDLINE, EMBASE, CINAHL and
EMCARE for the period from April 2020 to February
2022. Among the 24 cases they found in the literature,
11 patients had AAV diagnosed one to six months after
COVID-19, 1 case several weeks later, while 12 cases
had both COVID-19 and AAV diagnosed during the
same hospitalization. [3].

Liu and co-authors in their publication also draw
attention to the existing connection between COVID-19
and autoimmune diseases [34]. The authors report that
COVID-19 is similar to autoimmune diseases in terms
of clinical manifestations, immune responses, and
pathogenic mechanisms. Persistent immune responses
are involved in the pathogenesis of both diseases, and
autoantibodies as a marker of autoimmune diseases can
also be detected in patients with COVID-19.

One of the proposed mechanisms for the
development of autoantibodies, including ANCA, in
the context of a COVID-19 infection, is the presence
of a large infiltration of neutrophils and neutrophil
extracellular traps (NETs) in places of immune
thrombosis and tissue necrosis, which can contribute to
the violation of tissue tolerance with the formation of
antibodies [30].

Kronbichler et al. in their review article summarize
the similarities in the pathogenesis of COVID-19 and
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AAVs, as NETs are induced in both diseases [27]. It
has been established that SARS-CoV-2 infection can
contribute to the increased formation of NETs, which
can cause damage and dysfunction of endothelial cells
and furtherenhance apoptotic cell death [36]. Moreover,
high levels of NETs have been found in SARS-CoV-2
infection with severe organ damage and high mortality
[37], similar to ANCA-associated vasculitis, in which
complement activation and endothelial dysfunction are
induced by NETs [38].

Recently was published the article «SARS-
CoV-2 Infection: A Forerunner or Precursor in
Anti-neutrophil Cytoplasmic Antibody-Associated
Vasculitis With Kidney Injury»» [3]. The authors note
that COVID-19 and AAVs are multisystem diseases. A
causal relationship is believed to exist between the two
conditions, and this is supported by clinical case reports
[12, 22, 25, 27, 29, 35, 39]. Moreover, the symptoms
of COVID-19 can mimic those of vasculitis, especially
if the respiratory system is affected. That is why early
diagnosis and timely treatment of ANCA vasculitis is
extremely important, as it reduces the risk of serious
organ damage [3].

However, it should be emphasized that only a small
number of publications refer to cases of MPA in patients
with a new coronavirus infection [22, 39, 40]. Our
own clinical experience [19], which demonstrates an
increase in the number of patients with MPA, especially
after infection with COVID-19, is no exception, which
is what we want to share in this publication.

In 2009, the European League Against Rheumatism
(EULAR) published guidelines for the treatment
of primary systemic vasculitis of small and medium
vessels, which included the treatment of AAVs. In
2016, an international interdisciplinary working group
of experts published updated recommendations for the
diagnosis and treatment of systemic vasculitis with an
emphasis on AAVs [41]. This update was made jointly
with the European Renal Association — European
Dialysis and Transplant Association (ERA-EDTA)
and the European Vasculitis Society (EUVAS). The
recommendations have gathered modern scientific
achievements in the study of AAVs and are based
on data from randomized clinical trials, systematic
interdisciplinary literature reviews and the opinion of 21
experts from 12 countries in Europe and the USA. The
AAVs Specialist Working Group was multidisciplinary
and consisted of 21 members representing EULAR and
ERA-EDTA: six nephrologists, six rheumatologists,
two internists, a pulmonologist, an ophthalmologist, an
otorhinolaryngologist, an immunologist, a pathologist,
a nurse and one patient with experience and/or clinical
knowledge in the field of systemic vasculitis.

AAVs are a highly variable group of diseases that
are unpredictable and potentially life-threatening.
Relapse is common for AAVs, which can return years
after achieving remission, even in previously unaffected
organ systems. In addition, AAVs negatively affect the
quality of life even in patients who are considered to

be in clinical remission. Long-term follow-up and
rapid access to specialized services are essential for
all patients with AAVs. At all stages, patients need
the involvement of specialists in the field of ANCA-
vasculitis: not only a rheumatologist but also doctors of
other specialties [41].

Therefore MPA is a rare ANCA-associated
necrotizing vasculitis that predominantly affects
pulmonary and renal capillaries [42], but small vessels
and other organs may also be involved. [7, 10, 42-45].
MPA is characterized by inflammation of small blood
vessels, the absence of granulomas on histopathology,
and the presence of circulating ANCA [7, 42]. The
ANCA test for MPA gives a positive result in 80% of
cases. Among these, perinuclear ANCA (p-ANCA)
associated with myeloperoxidase (MPO-ANCA) are
present in 60%, while cytoplasmic ANCA (c-ANCA),
associated with proteinase-3 ANCA (PR3-ANCA),
present in 40%. However, a small number of patients
are ANCA-negative [7], creating a diagnostic challenge
and potential delay in treatment [8]. Atypical ANCAs
that are not directed against PR3 or MPO can be found
in inflammatory bowel disease, autoimmune disease,
and malignancy [5].

During the COVID-19 pandemic, the early
diagnosis of MPA remains as challenging for physicians
of various specialties as it was before it. This is primarily
due to the damage to many organs, the diversity of
the clinical picture and variants of the course of the
disease, and the blurring and atypicality of clinical
manifestations, especially in the debut of the disease,
which requires the exclusion of diseases that can mimic
MPA [14]. Moreover, the clinical features of MPA
cause a diagnostic dilemma due to their non-specific
and varied clinical manifestations [42].

MPA is often manifested by a prolonged prodromal
phase of typical constitutional symptoms such as
fever, general weakness, malaise, anorexia, weight
loss, or a complex of uncharacteristic musculoskeletal
complaints with myalgias and myositis, arthralgias and
arthritis for weeks or months without the involvement
of specific organs with further development of RPGN
[10, 45]. We observed all these typical initial symptoms
in various variations of the combination in the three
clinical cases presented by us.

Otherinitial manifestations of MPA include voiding
abnormalities, cough with or without hemoptysis,
skin lesions (palpable purpura, reticular lividus,
urticaria, etc.), mononeuritis multiplex, seizures, other
nonspecific neurological complaints, abdominal pain,
gastrointestinal bleeding, pain in the chest, pain in the
eyes, sinusitis and pain in the testicles [7, 8, 10, 44].
Otolaryngological manifestations are less frequent
in patients with MPA [10]. Possible cardiovascular
manifestations include hypertension, signs of heart
failure, myocardial infarction, and pericarditis [7].

Some patients may have an acute onset of fulminant
disease with overt hemoptysis, hematuria, or even renal
failure, [7], which occurred in the third clinical case.
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Individuals may have an insidious onset of systemic
symptoms such as fever, malaise, or weight loss, but
more often the onset is acute in patients complaining of
arthralgia and flu-like symptoms [7], which are thought
to be the most common at the onset of MPA [22].

Therefore, attention is drawn to the polymorphism
of non-specific clinical manifestations at the onset of
the disease, which in the given clinical cases, except
shortness of breath, practically did not recur and were
represented by a diverse combination of them. If in
the first case, the initial manifestation of MPA was a
cardiac syndrome, which led to the patient’s primary
visit and long-term treatment to a cardiologist with a
consultation with a cardiac surgeon, then in the 2nd
case, in the early stages of the development of MPA,
typical general symptoms prevailed (myalgias, shortness
of breath, noticeable weight loss, malaise).

The course of MPA in the 2nd patient was
characterized by a relatively slow onset with gradual
deterioration of well-being and inevitable multisystem
damage involving the kidneys, lungs, musculoskeletal
system, skin, gastrointestinal tract, peripheral and central
nervous system, i.e. polymorphism of the clinical picture
and long-term high activity of the pathological process.

In the third patient, the first manifestations of
MPA were fever, macrohematuria, and hemoptysis,
and the generalization of the pathological process
with the development of hyperazotemia, anemia,
and hypercholesterolemia occurred less than three
weeks after COVID-19, which corresponded to the
acute course of the disease and is consistent with
literature data [7]. In particular, Mendes et al believe
that the onset of rheumatic diseases, especially small-
vessel vasculitis and arthritis, usually occurs days to
weeks after antigenic challenge and in patients with
mild COVID-19 [32]. Interestingly, Morris and co-
authors note that with the increasing number of people
infected with SARS-CoV-2 and having only mild or
no symptoms, unfortunately, an even larger cohort
of critically ill patients is expected in the future [28].
Therefore, the polymorphism of non-specific clinical
signs and multisystem clinical manifestations are
characteristic features of the debut of MPA, which may
differ from patient to patient, confuse the doctor and
direct the diagnostic search in the wrong direction.

Real clinical practice proves that MPA is quite a
common phenomenon in the practice of nephrologists
[19] because MPA is a systemic weak-immune vasculitis
of glomerular capillaries, which leads to necrotizing
glomerulonephritis [10]. Renal manifestations are the
most common, and 80% to 100% of individuals have
some form of glomerulonephritis at onset or as the
disease progresses. The most frequent and aggressive
manifestation is the «low-immune» form of RPGN,
which is manifested by the loss of kidney function (rapid
decrease in GFR to >50%) within a few days or weeks
[22] up to 3 months [6, 8]. Clinical manifestations can
be diverse: from asymptomatic microscopic hematuria,
subnephrotic proteinuria (usually less than 3 g),

hypertension, increased creatinine, or overt renal failure
[7, 8, 10]. It should be noted that MPA can be limited
only to kidney damage without the involvement of other
organs [10]. However, a biopsy is strongly recommended
and provides the «gold standard» of diagnostic results,
especially in the case of equivocal serology or an unusual
clinical picture [8].

Rapidly progressing renal failure due to RPGN
was the only common sign of MPA manifestation for
all three presented patients. In two patients, RPGN was
complicated by severe renal dysfunction, which led to
the use of acute dialysis sessions in the treatment.

In all patients in the advanced stage of the disease,
a bright clinical picture of RPGN was observed with a
severe general condition, extremely high activity of the
pathological process (as evidenced by an increase in
non-specific inflammatory markers), a steady increase
in the level of urea and creatinine, increasing renal
dysfunction with the development of terminal uremia
within several weeks (in particular, in the presented 3rd
case) or months.

Renal involvement in MPA is of particular
importance because it is associated with a poor
prognosis and increased mortality, as demonstrated by
the 3rd clinical case. It should be noted that, according
to literature data, the prognosis for MPA was worse in
patients with pulmonary-renal syndrome [10].

Lung damage in MPA occurs less often and
is observed in 25-55% of cases [7]. The most
common pulmonary manifestation is diffuse alveolar
hemorrhage, which rarely occurs as an initial symptom
in MPA [45], but some patients may have chronic
interstitial fibrosis leading to respiratory failure. [43,
44]. Patients with lung involvement have shortness of
breath, cough, pleuritic chest pain, and hemoptysis
due to alveolar hemorrhage, which can sometimes be
the first symptom of the disease [7, 10]. Moreover,
as noted by Lababidi et al., hemoptysis is sometimes
absent due to the ability of the alveoli to absorb
significant amounts of blood before it spreads to the
large airways [42]. Capillaritis with fibrinoid necrosis
is a typical pathological feature in MPO-ANCA
patients with lung involvement [12, 43].

Therefore, a comparative analysis of the
chronological sequence of the course of MPA in
the presented clinical cases demonstrates both the
polymorphism of clinical manifestations in the early
stage of the disease and different variants of its course in
the advanced stage of MPA. If in the 1st case, a limited
severity of clinical manifestations was observed on the
part of other organs, then in the 2nd and 3rd cases —
multisystem damage with polymorphism of clinical
manifestations.

Among the presented cases, in one patient,
COVID-19 and MPA were simultaneous, while in the
other two patients, the duration was up to 6 months,
which is consistent with literature data [3, 29].

It is well known that rapid diagnosis is essential to
initiate therapy, which can both save lives and preserve
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organs. This can be difficult due to the variability
of clinical symptoms at the onset of MPA. As a rule,
remission is achieved with the help of a combination of
glucocorticoids and cyclophosphamide [7], which was
obtained in the first two cases.

Studies by many scientists indicate acute kidney
injury during COVID-19 [12, 35], which was a very
common phenomenon and was confirmed by the results
of pathomorphological studies of kidneys in patients
who died of severe COVID-19 [46].

The results of the pathomorphological examination
in the 3rd case demonstrated the presence in the
kidneys of glomeruli collapsed due to extracapillary
proliferation in the form of crescents with the
formation of fibrocellular and fibrous structures.
Dystrophic changes in the epithelium of renal
tubules, its focal desquamation. Protein masses with
surrounding leukocytes in the lumen of renal tubules.
Lymphohistiocytic infiltrates with a small number of
neutrophils in the renal interstitium, which is consistent
with literature data [13, 22].

To understand the knowledge and perceptions
of doctors about ANCA-associated vasculitis, a team
of specialists from Great Britain, India, Kazakhstan
and Ukraine from 8 leading scientific centers of the
world developed an online questionnaire with 28
questions based on relevant global practice guidelines,
recommendations on AAVs and conducted an online
survey during the COVID-19 pandemic [47]. An
assessment of the knowledge and perceptions of
doctors about AAVs is presented in a report published
on November 21, 2022, where respondents from 21
countries of the world indicated the need to strengthen
medical education, which can increase the awareness
and knowledge of practicing doctors about ANCA-
vasculitis.

Since MPA and COVID-19 are interdisciplinary
problems, patients with MPA, as well as patients with
chronic kidney disease with post-covid syndrome [48],
are subject to constant monitoringby an interdisciplinary
team of doctors to prevent the development of
complications or irreversible changes in the affected
organs, ensure long-term remission, which will allow to
extend life expectancy and improve its quality.

References:

Conclusions. COVID-19 disease and ANCA-
associated vasculitis are multisystem diseases that
share both pathogenetic mechanisms of development
and clinical manifestations, and there is a causal
relationship between them. MPA and COVID-19 can
affect the lungs and kidneys, which can lead to a delay
in diagnosis. Features of the debut of MPA are the
polymorphism of non-specific clinical manifestations
and multiorgan lesions, which can differ from patient
to patient, mislead the doctor and direct the diagnostic
search in the wrong way, while during the manifestation
of MPA, kidney damage by the type of GN, quite often
RPGN and acute damage is characteristic kidney In
order to prevent the development of complications or
irreversible changes in the affected organs, patients with
MPA must be monitored by a multidisciplinary team of
doctors. Intoday’s conditions, there is a need to increase
the awareness and knowledge of practicing doctors on
AAYV and MPA issues, as evidenced by the results of an
online survey during the COVID-19 pandemic among
doctors in 21 countries of the world.
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Abstract. Patients with end-stage kidney disease, who require hemodialysis for more than three
months, have little chance of terminating dialysis. The purpose of this case report is to show the
effects of patient kidney care and nutrition on the termination of dialysis and patient follow-up.
We present a 74-year-old end-stage kidney disease patient who underwent hemodialysis 3 times
a week for 7 years. After the patient underwent a special kidney care and nutrition program
called Toprak’s Kidney Care, hemodialysis was terminated by gradually reducing the dialysis
sessions over 2.5 months. During the 62-month follow-up after discontinuing dialysis, the patient
required no kidney replacement therapy. The glomerular filtration rates were stable at §-10
ml/min/1.73 m2. During the follow-up period, the patient was not hospitalized and no major
adverse cardiac events occurred. To date, the patient remains in good health.

Toprak’s Kidney Care and nutritional support may be considered during the termination of HD
in ESKD patients. The discontinuation of HD in ESKD patients who have adequate urine output

Received March 25, 2023 may be considered, even after 7 years of HD. Consensus and clinical guidelines regarding the
Received in revised form termination of chronic HD in ESKD patients are needed.
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Owmep Tonpak!, Emenn Acinan Bosiiean?, linap Exig Akryn3

YcninmHe npunuHeHHs JIKYBaHHS MicJisl 7 POKiB reMoianisy B pe3yJibTarTi
JOIJISAY 32 HUPKaMH 3a nporpamoro Tonpaka: KiiHiYHMiA BUIA0K

'Kadenpa nedposnorii, Mennunuii pakyasrer yHiBepcutery banikecip, banikecip, TypeyunHa
2Kadenpa BHYTPilLHBOI MENULIMHYU, MEAUYHUIA (paKyssTeT yHiBepcuteTy banikecip, Banikecip, Typeyunna
3Kadenpa kapmiosorii, MeguuHuii (pakynsreT yHiBepcuteTy bantikecip, Banikecip, TypedunHa

Pestome. Y nauicumis 3 mepminanvroro cmadieio XxpoHiuroi xeopobu nupok (XXH), axi aikyomocs memoom 2emo-
dianizy npomseom 0inbul Hidc mpu Micsyi, Mano WaHcie npunuHumu dianriz. Memoro yboeo KainiuH020 6UNadKy € npoode-
MOHCmMpysamu 6naué 002410y 3a HUpKaAMu NAYieHma ma xap4yy8anHs Ha MONCAUBICMb npUnUHeHHs dianizy ma cnocme-
pexcents 3a nayicuhmom. Mu npedcmaensemo 74-piunoeo nauienma 3 XXH VI, axuit aikyeascs memodom eemodianizy
3 pasu Ha muxcoeHv npomsieom 7 pokie. Ilicas moeo, sk nayieHm npoiuios cneyiaibiy npoepamy 002410y 3a HUpKamu
ma xapuyeaHnus, Ha3eaHy doeasdom 3a Hupkamu Tonpaka, eemodianiz 6y10 NPUNUHEHO WASXOM NOCMYN08020 3MeHUleH-
Hs ceaHcig Odianizy npomseom 2,5 micauie. Ilpomseom 62-micauHo20 cnocmepedcenHs nicas NPUNUHEHHs 2eMo0ianizy
weuoKicmo KAy6oukosoi pinompayii cmabinizyeasace na pieni 8-10ma/xe/ 1,73 m?, nayienm ne 6ye cocnimanizosanuil,
i He 8id0yn0cs dHco0HOT Hebaxcarnoi cepuyesoi nodii. Ha cboeo0HiuHill 0enb nayieHm 3aAUuLaemscs y 3a008inbHOMY CIAHI.

Joenso 3a npoepamoro Tonpak ma xapuosa niompumka moxcyms 6ymu po3easHymi'y pasi Heooxionocmi npunu-
HeHHSA AIKYBAHHA Memodom 2eMo0ianizy y nayienmie 3 adekeamuum diype3om, HaA8imbv uepe3 7 pokie diarizHoi mepanii.
Tlompibni KoHceHcyc i KaiHiuHi pekomeHOauii w000 MoNCAUBOCMI NPUNUHEHHS NIKYBAHHA 2eM0o0ianizom y nayienmis 3

XXH V.

KmouoBi ciioBa: cemodianis, xponiuna xeopoba HUpoK, 0024510 3a NAUIEHMOM, OUIHKA XAPUYEAHHS.

Introduction. Patients with acute kidney injury
(AKI) initiating dialysis have significantly higher rates
of kidney function recovery (KFR). However, KFR in
chronic kidney disease (CKD) patients requiring long-
term dialysis is rare [1, 2]. Normally, end-stage kidney
disease (ESKD) patients who start hemodialysis (HD)
continue dialysis treatment indefinitely, unless kidney
transplantation is performed. Withdrawal from dialysis
treatment in ESKD is dangerous [3, 4]. However, kidney
function recovers in up to 8% of patients with ESKD
receiving long-term dialysis, allowing discontinuation
of dialysis, sometimes permanently [1-3, 5-7]. KFR is
defined as the complete discontinuation of dialysis after
3 months of kidney replacement therapy [5].

Approximately 840 million people are diagnosed
with CKD worldwide and around 10 million people
per year require kidney replacement therapy.
Unfortunately, only 2.5 million of these patients have
access to kidney replacement therapy [4, 8]. Thus,
the education of CKD patients is important. Patients
may prevent or delay health problems secondary to
CKD by consuming the right food and drinks. Dietary
interventions and lifestyle changes can improve kidney
function [7, 9-11]. One study showed that HD could be
terminated after dietary adjustment in HD patients [9].

Omer Toprak
omertoprak@balikesir.edu.tr

Based on our 17 years of nephrology experience,
we have created a care program for CKD patients called
Toprak’s Kidney Care [7, 11]. Herein, we present
the case of an ESKD patient with an arteriovenous
fistula who was removed from HD after 7 years by
following Toprak’s Kidney Care. After more than 5
years, the patient still does not require HD or kidney
transplantation. Although this is only a single case, the
results are promising; very long-term HD treatment
may be terminated with careful and strict patient care.
Furthermore, patients can maintain good health for
many years after termination of HD. This is the third
reported case in which a patient discontinued long-
term HD due to Toprak’s Kidney Care.

Brief Description of Toprak’s Kidney Care

Definition and main principles: Toprak’s Kidney
Care is a newly defined kidney care model for CKD
patients and their caregivers and consists of 37
components. The components of Toprak’s Kidney
Care include patient and caregiver education, lifestyle
changes, well-ordered regular nutrition and exercise,
rational use of medicine, fluid status regulation,
residual kidney function preservation, and alternative
applications such as walking barefoot, sweat therapy,
spiritual support, jujube, black seed, and special
probiotic use (Fig. 1).
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Fig. 1. Components of Toprak’s Kidney Care.

We do not use any products, drugs or applications
that may be harmful to CKD patients or whose content
is unknown. Almost all of the components of Toprak’s
Kidney Care are also used in many other medical fields
and diseases for many years [12-23]. Toprak’s Kidney
Care aims to improve the kidney functions, and social
and psychological conditions of CKD patients. One of
the most difficult things in the world is to change the life
and of patients in a positive way. We are trying to do this
with Toprak’s Kidney Care.

The philosophy. Science, empathy, trust,
patience, hope, faith, respect, and love constitute the
philosophy of Toprak Kidney Care. The language, race,
color, gender, religion, and country of the patient are
not factors that affect our love for our patients. Patient
participation in Toprak’s Kidney Care is free. We do
not have any sponsors. Under normal circumstances,
a nephrologist’s 24/7 patient support, arranging
conferences, preparing training videos and doing
home visits are things that require financial resources
and funding. We bear all the expenses necessary for
these transactions ourselves. Our biggest sponsor is the
intense love and prayers of our patients. A sweet smile
between the patient and his nephrologist, without any
conflict of interest, is much more valuable to us than a
whole world of gold.

The history. The idea to create Toprak’s Kidney
Care first emerged in 2006. The corresponding author
of this paper has been following thousands of CKD
patients for years as a single nephrologist and also

conducts the education of CKD patients and their
caregivers. Most of these patients are stage 5 CKD
patients. Working under very intense conditions for
years, having patients from many countries, cultures,
and different geographies and following them as a
single nephrologist gave us experience in the field of
nephrology, especially in CKD patient education and
care. We patiently listened to thousands of questions
about lifestyle and healthy eating from our patients
and recorded them all. In line with the suggestions of
our patients and their caregivers, we have prepared a
better patient education program each time. As a result
of years of effort, we combined our experience with
existing nephrology guidelines and Toprak’s Kidney
Care emerged in 2009. Toprak’s Kidney Care shows
continuous development and change depending on
the needs of patients and scientific developments. We
started our medical publications on Toprak’s Kidney
Care in 2019. Currently, we have 7 different clinical
studies on Toprak’s Kidney Care that are ethically
approved by Balikesir University Faculty of Medicine,
ongoing or completed and waiting to be published. After
these publications, Toprak’s Kidney Care will be better
understood in the field of nephrology. The topics of
these studies are briefly investigating the effects of some
components of Toprak’s Kidney Care such as specific
probiotics, ziziphus jujuba, walking barefoot, siesta,
sweat therapy and spiritual care on CKD progression.
Reasons for its creation. Millions of CKD
patients all over the world, especially in underdeveloped
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countries, die before they can reach dialysis or kidney
transplantation due to impossibilities [4, 8]. Knowing
this, we dedicate all of our energies to helping people
with CKD live longer and healthier without the need
for dialysis or a kidney transplant or delaying this
need as much as possible. We have found that in the
follow-up and treatment of thousands of our patients,
classical nephrology patient education and current
nephrology guidelines are insufficient at some points
and cannot answer the questions of the patients. Many
CKD patients did not know or misunderstood exactly
how they should be fed. For these reasons, we decided
to create Toprak’s Kidney Care, considering that a new
kidney care model is needed.”

Case Report

In October 2017, a 74-year-old man was admitted
to our nephrology outpatient clinic from another city,
hoping to recover from HD. The patient heard that if
urine output was adequate, patients could be removed
from HD. The patient had ESKD and underwent HD
3 days per week, 4 hours per session for 84 months in a
dialysis center. The medical records revealed that the
patient was diagnosed with stage 4 CKD in July 2008

and was followed up for 2 years at a university hospital
nephrology division. A kidney biopsy was not performed
to determine the etiology of CKD due to the small size
of both kidneys. An arteriovenous fistula was placed in
December 2009. HD was started in August 2010 due
to pulmonary edema and a glomerular filtration rate
(GFR) of 9.7 mL/min/1.73m?2. The patient was added
to the cadaveric kidney transplant list. The patient has
had prediabetes for 5 years, insomnia for 6 years, and
drank two alcoholic beverages a week for almost 15
years.

After undergoing HD for 7 years, the patient
applied to our kidney care program. The patient met the
criteria for HD reduction or discontinuation according
to Toprak’s Kidney Care, as shown in Table 1. In
Toprak’s Kidney Care, all patients at the HD pass the
selection according to Table 1 and the algorithm of
Fig. 2. We do not have any pre-selection conditions
or criteria. The patient’s willingness and motivation to
cooperate is the main reason for starting participation
in the program. Also in our case, the patient and her
caregiver were highly motivated to participate in
Toprak’s Kidney Care.

Table 1

The criteria for ESKD patient selection to attempt hemodialysis reduction or discontinuation
in Toprak’s Kidney Care (6 major and 30 minor criteria)

obstructive uropathy,
membranous GN, hypertensive
nephropathy, and diabetic
nephropathy

uremic encephalopathy,
resistant hypertension, uremic
pericarditis, cardiac tamponade,
or malnutrition

Major criteria Minor criteria

Mandatory criteria Etiology of CKD HD related criteria Other criteria
1. Urine output > 750 mL the day | 1. Unknown etiology/lack of 1. Initiation to HD in the 1. Age > 50 years
before HD kidney biopsy intensive care unit
2. Serum creatinine < 7 mg/dL 2. ESKD secondary to AKI 2. Duration of HD < 10 years 2. Improved appetite and flesh
on the day of HD attack weight gain
3. Absence of class IV heart 3. Interstitial nephritis, 3. Unplanned/emergent 3. Absence of multivessel
failure, pulmonary edema, analgesic nephropathy, initiation of HD, initiation coronary artery disease

of HD by temporary vascular
access, and vascular access
failure

4. < 80% of global
glomerulosclerosis in kidney
biopsy

4. Absence of severe
hyperkalemia (> 6.5 mEq/L),
severe hyponatremia <

120 mEq/L), and severe
hyperparathyroidism

(PTH > 1000 pg/mL)

4. Serum albumin < 3 g/dL
when starting HD and
> 3.5 g/dL in follow-up

4. Lack of periodical
measurements of residual
kidney function

5. Absence of kidney
amyloidosis with massive
proteinuria

5. Absence of severe uremic
symptomsa

5. Lack of > 1-year pre-dialysis
nephrology care. Lack of
nephrology care after initiation
to HD

5. Need of hospitalization due
to comorbidities at most once
a year

6. Absence of crescentic GN
did not responding to medical
treatment

6. Absence of history of long-
term HD after kidney transplant
rejection or peritoneal dialysis
failure

6. GFR > 10 mL/min/1.73 m2
when starting HD

6. Low serum magnesium
(< 1.8 mg/dL) and vitamin D
levels (< 10 ng/mL)

7. Long-term eculizumab
treatment in HUS

7. Starting HD with one or two
sessions a week

7. Blood pH > 7.2
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Continuation of Table 1

Major criteria Minor criteria
Mandatory criteria Etiology of CKD HD related criteria Other criteria

8. Renovascular diseases 8. Low interdialytic weight gain | 8. Blood pressure <140/90
(<1kg). Need for urination in mmHg without medications
HD

9. Autoimmune kidney diseases | 9. Incorrect dry weight. 9. Reduction or stopping of

treated with immunosuppressive | Aggressive diuretic use and high | erythropoietin, phosphorus

drug UF volumes (> 3 liters) binders, and potassium

binders

10. Highly motivated patients 10. Requesting a reduction in 10. Hemoglobin > 9 g/dL

and caregivers to adhere to HD time and frequency due to

kidney care muscle cramp and hypotension

a  Pruritus, malnutrition, and vomiting. UF: ultrafiltration; HUS: hemolytic uremic syndrome; HD: hemodialysis; AKI: acute
kidney injury; ESKD: end-stage kidney disease; GN: glomerulonephritis; GFR, glomerular filtration rate; PTH: parathormone.
To remove the patient from HD or to reduce the HD session, the patient must meet 6 major and 3 minor criteria.

The patient was evaluated according to the flow chart created for the reduction or discontinuation of HD (Fig. 2).

Selection the proper patient by selection criteria (6 major plus 3 minor criteria) |

L 3
Hospitalization of the patient for 3 days on the day of routine HD to assess reducing or terminating HD |
£ 2 L 3 ) ¥

First day in hospital Second day in hospital Third day in hospital
- Starting to Toprak’s - Same as the first day applications except - Same as the second day
Kidney Care Neray, ultrasound, transferrin saturation, applications. In addition chest
- Monitoring uremic ferritin, lipits. vitamin D, B12, folate, C- X-ray checked
symptoms/complaints reactive protein and cardiology consultation
- Monitoring amount of
uriae andweishr [ Swvmptoins and laboratory analyzes detected during hospitalization
- Blood pressurc i
measurement. 8 time/day " L 2 L
- Volume load - Severe uremic - Mild uremic - No wenic
examination (pretibial SYmpltoms, symptoms. mild symptoms, no
oedema, jugular venous encephalopathy. hypervolemia, pH 7.1- hypervolemia, pH
distension, pulmonary pericarditis, tamponade. 7.25, blood pressure =7.25, blood pressure
rales, cardiothoracic ratio, pH <7.1, uncontrolled <160/90 mmHg, wine <140/90 mmHg, urine
pericardial and pleural hypertension (=180/100 amount of 350-750 mL amount =750 mL
effusion) mimHg). sodinm <125 without diuretic, sodium withour diureric,
= Chest X-ray mEq/L, phosphoms =9 125-130mEq/L, sodinm =130 mEq/L,
- Electrocardiogram and mg/dL. hyperpotassemia potassium 5.5-6 mEq/L. potassium =55
echocardiography =6.5 mEg/L. hypocalcemin phosphors 6.5-8, mEqgL, phosphorus
- Renal ulirasound <6 mg/dL, pulinonary myg/dL. calcium 7-8 <6.5, mg/dL,
- ¢GFR. scnun creatinine, edema. or urine amount mg/dL calciumy=8 mg/dL
urea, sodinm. potassinm. =350 mL/dawv 4 G <20%% 1 i
calcium, phosphorus. - ) - _DAQ/o increase in - == ] ncrease in
magnesium, ghicose, uric - >50% increase in crealinine CDIL’Ipa}'tbfi to creatinine compared
acid, albumin, transferrin creatinine compared to first dav. or creatinine to first day, or
saturation, ferritin, first day or creatinine >9. 6-9 mg/dL, or GFR 4-7 creatinine <6 mg:'dL
Hormoslobit me/dL. or GFR=4 mlinin || ml/min or GFR =7 ml/mmin
parathormone. lipit profile, p 2 E 3 e 3
vitamin D, folate. vitamin HD is restarted and HD HD frequency HD session skipped,
B12, C-reactive protein, sessions are not reduced if decreased to twice a HD stopped
urine protein/creatinine any of them are detected week temporarily
ratio, blood pH and HCO: ¥ ¥ 2
- Cardiology ‘_:°”5“ha“°n Continuing HD or referring Called 1 week later to outpatient control
- Reorganization of water & 1Ay transplant
and fluid intake ; £ 3
- Rational use of E 3 | MNouremic symptoms and laboratory values are
medicines Called for once in cvery 3 within acceptable limits
= I_fPUT:Siblf stop Ol'f months to control and E 3 ) g 2
minimize the use o i .
diurctics, and allopurinol. comué”il;nge ;D(;?gmk = HD d-:m‘e::;llc o once A HD stopped |
Using beta blockers,
calcium channel blockers " ‘
or alpha blockers instead | Called 2 weeks later to outpatient control
of ACE-Is, ARBs, = ¥ ¥
aldosterone inhibitors and ; = g T ab st o s et e tion o
dirsct renin mbibitors ‘ Laboratory and clinical ‘ aboratory 1 ‘

: S parameters are tolerable presence of wremic symptoims
- Correction of low serun
magnesinm, transferrin L 3 £ 2
saturation. vitamin B12, [ Followed without HD | | HD restarted or sessiens increased |
folate, and vitamin D E = g — - -
levels [ Called once a month to control and contimiing to Toprak’s Kidney Care

Fig. 2. Flowchart of hemodialysis reduction or hemodialysis discontinuation.

Abbreviations. HD: hemodialysis; ACE-Is: angiotensin-converting enzyme inhibitors; ARB: angiotensin receptor blockers, GFR:
glomerular filtration rate.
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The patient had an arteriovenous fistula with aneurysms in the right arm (Fig. 3).

Fig. 3. An arteriovenous fistula in the right arm. Aneurysms can be seen in the arterial and vein needle entry points.

The patient was evaluated the day before the
patient’s routine HD. The patient was stable and had

a urine output of 1500 mL/day. The kidney ultrasound

showed bilateral small-sized kidneys with increased
echogenicity (Table 2).

Table 2
Renal, metabolic, nutritional, and fluid load parameters of the patient
stFa‘ll:tS:o Ki(?l’::;'tnglre deg‘gtse deggse s t(I)—:)]:e d frgaDB frgeDZ(i frilelzl

HD to 2 tol months months months
Date 12 Aug 5 Oct 6 Oct 17 Nov 18 Dec 10 Jan 14 Feb 21 Feb

2010 2017 2017 2017 2017 2019 2020 2023
Ilfe?nggl‘:)d“le (hours/session 4/3 4/3 4/2 4/1 0/0 0/0 0/0 0/0

The day The day The day Time without HD
before HD of HD of HD (62 months)

Renal Parameters
eGFR, mL/min/1.73m2 9.7 18.09 13.41 9.83 10.81 10.82 9.94 8.6
Creatinine, mg/dL 5.6 3.2 4.1 5.3 49 4.8 5.16 5.7
Urea, mg/dl 174 51 73 116 138 160 163 145
Urine amount, mL/day 1500 1500 1500 1600 1800 1600 1500 2250
Blood pressure, mmHg 170/90 130/80 120/70 140/80 130/70 130/80 140/70 130/70
Urine P/C, mg/mg 1325 904 1132 1456 1047 1620
Blood pH 7.23 7.32 7.31 7.33 7.36 7.30 7.36
Blood HCO3, mEq/L 18 22 22 24 25 23 24
Parathormone, pg/mL 362 80.2 235.1 221.6 118.2 103.6 226.0
Sodium, mEq/L 132 137 136 134 133 135 135 137
Potassium, mEq/L 5.7 4.7 4.1 44 4.9 4.6 4.7 4.5
Calcium, mg/dL 8.1 9.2 8.4 8.9 8.6 9.0 9.1 9.5
Phosphorus, mg/dL 7.8 2.0 2.7 3.6 4.7 4.7 4.7 4.1
Magnesium, mg/dL 2.7 1.9 2.2 2.1 2.3 2.3 2.2
Kidney Ultrasound
Linear dimension, mm 84/86 82/78 78/80
Echogenicity, grade 2/2 3/2 2/2
Parenchyma, mm 9/9 7/7 8/8
Fluid Load Parameters
Pretibial edema S A -/- -/- -/- -/- -/- -/- -/-
Pleural effusion, cm 3/2 0/0 0/0 0/0 0/0 0/0
Pericardial effusion, cm 0 0 0 0 0
Cardiothoracic ratio 0.58 0.50 0.48 0.49 0.51 0.48
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Continuation of Table 2

Metabolic Parameters

BMI, kg/m? 24.46 24.39 24.56 24.22 24.56 24.22 24.22
Weight, kg 79 70.7 70.5 71.0 70.0 71.0 70.0 70.0
Hemoglobin, mg/dL 8.9 12.6 10.9 10.6 9.8 12.0 10.8 11.6
Albumin, gr/dL 3.2 4.2 4.2 39 3.8 3.7
Uric acid, mg/dL 8.6 3.0 7.5 8.4 7.1 6.6 6.7
Glucose, mg/dL 121 126 104 108 109 113 114
HbAIC, % 6.2 5.4 5.5 6.1
HDL-C, mg/dL 42 49 45
LDL-C, mg/dL 85 92 131
Vitamin D, ng/mL 18 25 33.5
Standard CRP, mg/L 14 4.8 43 72.2 6.62 6.2 5.3

Abbreviations. HD: hemodialysis; eGFR: estimated glomerular filtration rate; calculated by CKD-EPI, Chronic Kidney Disease
Epidemiology Collaboration equation. Urine P/C: urine protein to creatinine ratio; BMI: body mass index; HDL-C:
high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; CRP: C-reactive protein.

A program consisting of changes in medications, lifestyle, and nutritional habits was started (Tables 3 and 4).

Table 3
Clinical and lifestyle parameters and eating habits of the patient
%?I;te(;f Day Day Day Month Month Month Month

Care 2 12 73 8 15 28 64
Frequency of HD (times in a week) 3 2 1 Time without hemodialysis (62 months)
Educational activities
Patient/caregiver education, total hour 0 4 8 16 42 68 126 195
Spiritual support, total number 0 1 2 4 10 17 30 68
Patient-related activities
Nephrologist approval of all drugs - aF F =F I + + +
24/7 support by a nephrologist - + + + + + + +
All exams by same nephrologist - + + + + + + +
Hospitalization for any reason 1 0 0 0 0 0 0 0
Major adverse cardiac events 0 0 0 0 0 0 0 0
Medications used by patient
Sodium bicarbonate, 1500 mg/day - aF F F F aF aF F
Multivitamin (B,C,folate), 2x/week - + + + + + + +
Darbepoetin-alfa 30-50 mcg/week - - - aF I - =F aF
Allopurinol, 150 mg twice/week - - + + + + + +
Acetylsalicylic acid, 100 mg/day aF aF I F F aF F aF
Calcitriol 0.25 mcg/day if necessary + + + + + + + +
Atorvastatin, 20 mg/day - - - - - - - +
Anti-hypertensives or anti-diabetics - - - - - - - -
Potassium or phosphate binders - - - - - - - -
Nephrotoxic agent, antibiotic, herbal - - - - - - - -
Depression/Anxiety
Beck Depression Score (patient) 27 3 2 2 2 2
Beck Anxiety Score (patient) 28 5 2 2 2 2
Beck Depression Score (caregiver) 21 6 5 3 3 3
Beck Anxiety Score (caregiver) 23 9 4 3 3 3
Lifestyle changes
Smoking - - - - - - - -
Alcohol intake =F - - - - - - -
Exercise, minutes/day 30 30 45 60 60 60 60 60
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Continuation of Table 3
Sleeping, hours/day 5 5 6 8 8 8 8 8
Siesta, 30 minute/after lunch - - + + + + + +
Sweat therapy, 30 minutes twice/week - - A + + e & +
Sunbathing, 20 minutes/day at noon - - + + + + + +
Walking barefoot, 30 minutes/day - = + + + 4 + +
Cell phone in room where patient sleeps + + - - - - - -
Use of Probiotics
Homemade yogurt, 35 g/day + + + + + +
Apple or jujube vinegar, 3 mL/day - = e + + +
Special sauerkrauta, 30 g/day - - - - + + + +
Kefir, 100 mL twice/week - 5 + i o + + +
Other important nutritional habits
Daily water, mL 1000 1500 1500 1750 1750 1750 1750 1750
High salt intake, > 4g/day + - - - - - - -
Protein intake, gr/kg/day 1.2 1.2 1.0 0.8 0.8 0.8 0.8 0.8
Calorie intake, kcal/kg, day 35 35 30 30 30 30 30 30
Jujube tea, 300 cc/day - _
Unsalted, pumpkin seeds, 10 g/day - -
Boiled and poured vegetablesb IF aF + + 4k 4k +
Raw greens - - - - - - -
Black seed oil, 2 g/every other day - - + + + Ee
Unsalted, siyez bread, 56 g/day - - + + + + + +

Abbreviations.

mild, 19—29: moderate, 30—63: severe).

aBoiled and poured white cabbage, apple cider, vinegar, olive oil, sliced lemon, and water are used to prepare. After 1
week of fermentation, 30 g of sauerkraut was consumed every day.

BAI: Beck Anxiety Inventory (8-15: mild, 16-25: moderate, 26-63: severe); BDI: Beck Depression Inventory (10— 18:

b1 serving/day any of the following: spinach, leek, zucchini, artichoke, broccoli, cabbage, celery, or okra.

Table 4

Rationales for interventions to reduce or discontinue hemodialysis by Toprak’s Kidney Care

Interventions and applications of
Toprak’s Kidney Care

Clinical practice

Rationales and standpoint

Selection of the suitable ESKD
patient on HD

6 major plus 3 minor criteria listed in
Table 1

0.3% to 8% of ESKD patients receiving long-term
HD, stopping HD [1, 3, 5-7]

Changing the patient diet

and lifestyle according to the
nephrology guidelines and our
experience

KDOQI Clinical Practice Guideline and

Toprak’s Kidney Care are strictly applied.

The corresponding author is trained
in nutrition. Surveys are used to check
compliance with recommendations

Dietary interventions and lifestyle changes can facilitate
the termination or reduction of HD. We prepared 18
educational videos and 132 conferences for patients and
caregivers. Nephrotoxic drug use or excessive salt intake
was < 1% in our patients [7, 9-11, 24]

Providing 24/7 medical support

to patients and caregivers by
nephrologists using a mobile phone
and social network

The mobile phone number of the
nephrologist is given to patients. If the
patient or caregiver needs support, they
can connect directly to the nephrologist

Health systems have adopted eHealth to improve
kidney care [25]. We could not find a publication
investigating the effects of direct access to a
nephrologist 24,/7 on the discontinuation of HD

Hospitalization of AKI patients
with CKD in the nephrology
division. Follow-up visits,
examinations, consultations,
management of comorbidities, and
treatment of patients by the same
nephrologist

Substantial experience in HD
discontinuation over 14 years and
following > 7000 CKD patients without
starting HD, even with a GFR < 3 mL/
min/1.73 m2 (Unpublished information.
The information of these patients can be
accessed by “e-nabiz” patient data bank
system of the Ministry of Health of the
Republic of Turkey. Clinical studies on
these patients are still ongoing).

Management of cardiovascular risk factors reduces
CKD progression [4, 8]. Avoiding nephrotoxic agents
and maintaining fluid balance can be more successful
under nephrology supervision. We have not found any
publication on the role of follow-up of CKD patients
by the same nephrologist on termination or reduction
of HD

Toprak’s Kidney Care is easy to
apply and affordable

Toprak’s Kidney Care has been
successfully applied by 98% of patients
[7,11,24]

HD is costly [26]. Terminating or reducing HD is
beneficial for both patients and the national economy
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Continuation of Table 4

Interventions and applications of
Toprak’s Kidney Care

Clinical practice

Rationales and standpoint

Patient home visits

Home visits show us what patients need
in their home environments for healthy
kidneys

‘We have not found a publication investigating the
effect of home visits to CKD patients by a nephrologist
on reducing/terminating HD

No financial relationship with
any patient, dialysis industry, or
pharmaceutical company

Patients or caregivers do not pay any
fees for this care. We freely reduce or
terminate HD

We could not find a publication investigating the
relationship of nephrologist affiliation with the dialysis
industry and HD termination

Keeping serum magnesium levels
between 2.0-3.0 mg/dL, vitamin
B12 300-500 pg/mL, folate 5-10
ng/mL, vitamin D 20-30 ng/mL,
and transferrin saturation >20%

If needed, we use oral magnesium
oxide, intramuscular B12, oral folate,
oral calcitriol, and intravenous ferric
carboxymaltose to keep the vitamin and
minerals in the normal range

Hypomagnesemia, vitamin D, B12, and folate
deficiencies are risk factors for CKD progression,
diabetes, and hypertension [10, 27-29]. Administering
erythropoietin without correcting B12, folate, and
transferrin saturation does not correct anemia. Vitamin
B12 should be > 300 pg/mL, folate > 5 ng/mL, and
transferrin saturation >20%”.

Discontinuation of ACEIs, ARBs,
aldosterone antagonists, thiazide,
NSAIDs, and nephrotoxic
antibiotics. Restricting the use

of furosemide, allopurinol, and
potassium binding agents in patients
with GFR < 15 ml/min/1.73 m2
who can discontinue HD

The use of potassium lowering agents is
0.2% and only 2% are using > 300 mg/
week allopurinol. We use lacidipine,
lercanidipine, carvedilol, nebivolol, or
doxazosin instead of RAAS antagonists
in stage 5 CKD patients. Proteinuria,
hypervolemia, hyperkalemia, and
hyperuricemia are improved with diet
and lifestyle changes

Thiazide diuretics have metabolic side effects [30].
Reduction of uric acid delays CKD progression.
However, allopurinol has great side effects [31].
Potassium lowering agents may cause constipation
and constipation increase uremic toxins in the bowel.
The benefits of RAAS antagonists in stage 5 CKD
are questionable [32]. Lercanidipine, lacidipine,
carvedilol, and nebivolol are nephroprotective,
cardioprotective, release NO, decrease proteinuria,
and retain residual kidney function [33]

Sunbathing with siesta and
maintaining serum 25(OH)D level
>20 ng/mL

Exposing the face, hands, and arms

to sunlight and sleeping at the same
time for 10-15 minutes, 3 times a week
between 11.00 am-3.00 pm

Low vitamin D levels and poor sleep are associated
with CKD progression. Siesta and sunbathing increase
vitamin D, melatonin, and kidney blood flow, and
improve sleep quality [18, 29, 34]

Removing all blue light-emitting
devices from the bedroom and
sleeping 6-8 hr/day

Avoiding computers, smartphones, and
TV during sleep time and turning off all
lights

Blue light from screen devices suppresses melatonin
production and reduced melatonin is associated with
kidney damage [34]

walk in open air/home with sauna
tracksuits followed by a shower

‘Walking barefoot 3 times a week for 30 minutes ‘When the earth connection is restored through
on ground, sand, or grass. Not grounding, electrons flood throughout the body,
recommended for pregnant or diabetic reducing oxidative stress and improving kidney blood
patients with open wounds flow [16]. There are clinical studies showing that
walking barefoot has beneficial effects in humans [35].
However, there are not enough clinical studies on the
subject in CKD patients. Based on our own experience
and unpublished long-term clinical follow-up results
from our patients, we recommend walking barefoot in
CKD patients
Sweat therapy 30 minutes/2 times/ week. Mid-tempo Skin can act as a third kidney. Sweat therapy removes

water, potassium, sodium, urea, and toxins. Sweating
improves kidney function in patients with CKD [17]

Aromatherapy and acupressure
massage for kidney points

There are kidney acupressure points in
the hands and feet. Kidney reflexology
points are massaged with rose oil for 5
minutes every day before sleep

Foot massage and aromatherapy may improve kidneys

by reducing proteinuria and hypertension. Rose oil has
the highest vibrational frequency (320 MHz) and may

deliver vibration to kidneys by massage [21, 22]

Spiritual care

The corresponding author is spiritual
care certified. Depression/anxiety
improved > 80% in patients

CKD patients who had spiritual care were more likely
to give a positive assessment of their care [19]

Prevention of constipation

Use of laxatives is < 5%. We solve this
problem by walking barefoot, exercise,
alkaline water, spices, honey, olive oil,
probiotics, reflexology, magnesium, and
keeping TSH <5 mIU/L

Constipation is an important risk factor for progression
to ESKD and an indicator of gut dysbiosis. In
constipation, harmful bacteria and uremic toxins
increase in the intestines. If we cannot prevent
constipation, we cannot reduce or stop HD [14, 23].
Constipation and decreased GFR levels are common
in patients with hypothyroidism. CKD is associated
with a higher prevalence of primary hypothyroidism.
Higher TSH levels led to higher prevalence of CKD
[36]. For these reasons, we try to keep the TSH < 5
mlU/L in CKD patients.”
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Continuation of Table 4

Interventions and applications of
Toprak’s Kidney Care

Clinical practice

Rationales and standpoint

Smoking, alcohol, and soft drinks
consumption

By training, smoking ceased in 98% of
patients, and alcohol and nonalcoholic
beverages in 99%

Smoking, alcohol, and soft drinks are associated with
progression to ESKD [37, 38]

Protein intake of 0.8-1.0 g/kg/
day (60% animal-based and 40%
plant-based), and energy intake
of 30 kcal/kg/day. Reducing the
use of chicken and banning fish.
Consuming pumpkin seed and
black seed oil

Beef, lamb or mutton (5 g/kg/wk),
chicken (1,5 g/kg/2 week). White rice
(2g/kg/wKk), siyez wheat (2g/kg/wk). 3
egg whites/day, 2 egg yolks/wk. Yogurt
(35 g/day), kefir (200 mL/wk), milk or
ayran (150 mL/wk). Potatoes (150 g/
wk), green olives (35 g/day), olive oil
(30 g/day), and black seed oil (1g/day).
Curd, cottage, or tongue cheese (30 g/
day), cultivated/red pine mushrooms
(100 g/week). Mixed unroasted
almonds, walnuts, peanuts, hazelnuts,
and cashews (150 g/wk), and pumpkin
seeds (10 g/day). Rye, whole wheat,
grain, or siyez bread (60 g/day), whole
grain pasta (200 g/day)

Moderate protein restriction improves hyperkalemia,
hyperphosphatemia, and delays CKD progression
[10]. Recent studies question the restriction of plant-
derived potassium and phosphorus. Phytate is a
phosphorus found in legumes, nuts, seeds, and grains
that passes through the digestive tract unabsorbed.
Plant-based proteins have fewer uremic toxins and
may slow CKD progression [39, 40]. Black seed oil
protects the kidneys [13]. Pumpkin is a good source

of vitamins, omega-3, fiber, magnesium, zinc, and
iron [15]. Nuts are rich in fiber and useful against
constipation. Dietary intake of poultry, fish, eggs, or
dairy products may delay the progression of CKD.
However, microplastics, heavy metals, and phosphorus
are found in fish. We use red meat, chicken, and plant-
based proteins in patients

Intermittent fasting

Fasting for 14 hours without water
restriction and eating for 10 hours
for patients with BM > 25 kg/m?2 and
diabetics who do not use intensive
insulin

Intermittent fasting improves obesity, diabetes
mellitus, and hypertension, and may decrease CKD
progression. In patients with polycystic kidney disease,
intermittent fasting reduces cyst growth [40]

Consuming probiotics

3 mL apple or jujube vinegar, 30 g
sauerkraut with lemon and olive oil, 35 g
yogurt/day, 150 mL ayran, and 200 mL
kefir per week

In CKD, uremic toxins increase in the intestines and
promote aerobic bacteria growth. Probiotics improve
the intestines and slow the progression of CKD [14]

Consuming ziziphus jujuba and
other fruits and vegetables

Jujube (dried 28 g/day or raw 20 g/day).
Green apples (150 g in diabetics, 300
g/day in non-diabetics), lemon (25 g/
day), watermelon (150 g/wk), and green
olives (30 g/day). Boiled spinach, leek,
zucchini, artichoke, broccoli, cabbage,
celery, purslane, and okra (2 gr/kg/day,
of them). 150 g roasted pepper, 200 g
eggplant, 100 g tomato, 100 g onion, 10
g garlic, 100 g cucumber per week

When taken in moderate amounts, fruits

and vegetables do not cause hyperkalemia or
hyperphosphatemia and provide many vitamins,
minerals, and antioxidants that CKD patients need
[40]. Jujube prevents hypertension, diabetes, and
hyperlipidemia and restores kidneys in CKD patients.
Jujube meets a significant portion of the daily vitamin
and mineral needs [12]. Anticoagulant users should
not consume jujube

Consumption of bee products

1,5 g/kg/day of flower honey in non-
diabetics. Banning propolis, royal jelly,
and pollen

Honey protects kidneys against oxidative stress and
infection in rats [42]. Propolis, royal jelly, and pollen
may cause nephropathy in humans. Acute kidney
injury, acute interstitial nephritis, hyperkalemia and
hyponatremia have been reported after the use of these
products [43]

Cooking kidney-friendly foods at
home

‘We teach patients how to make foods at
home. > 98% of patients stay away from
ready-made foods and cook their meals

‘We could not find a publication investigating the
effects of preparing and eating kidney-friendly meals at
home on kidney function and HD discontinuation

Drinking alkaline water

Water consumption with pH is 7.5-8.5

Reducing acid load by alkaline water may slow GFR
decline and decrease metabolic acidosis in CKD [44]

Banning white bread consumption

Patients consumed oopsie, siyez, rye, or
whole grain bread, lavash, pita, or phyllo
dough instead of white bread. Cessation
of white bread consumption may have a
role in HD discontinuation

Dieticians recommend white bread to CKD patients
because of low phosphorus and potassium levels.
However, white bread is high in chemicals, which
are harmful to the kidneys [20]. Phosphorus and
potassium levels can be controlled by proper diet

Avoiding excessive salt restriction
(<2 g/day). Using bitter, spice,
vinegar, and lemon instead of salt

2 g/day rock salt for patients with
hypertension/proteinuria and 5 g/

day for patients with salt-wasting
nephropathy and hypotension. In a day,
3 mL apple/jujube vinegar, 25 g lemon,
2 g chili or isot pepper, and 4 g black
pepper or 6 g sumac may be used instead
of salt

Lowering salt intake reducing hypertension and
proteinuria. However, excessive salt restriction may
cause hyponatremia and is a risk for CKD progression
[45]. Anticoagulant users should not consume
cinnamon, ginger, turmeric, and cloves. Black seed
and fennel should not be used in pregnancy and
breastfeeding [43]
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Continuation of Table 4

Interventions and applications of
Toprak’s Kidney Care

Clinical practice

Rationales and standpoint

Determination of the correct fluid
volume and dry weight

Some HD patients appear to have very
low dry weight. We reexamined the dry
weights and volume status in all patients
who might discontinue or reduce HD

Inaccurate measurement of ideal dry weight,
unnecessary ultrafiltration, unnecessary diuretics,
and fluid restriction may reduce kidney perfusion.
After correcting, urine quamtity can increase and
the possibility of HD reduction and discontinuing
increases [7, 11, 24, 46]

Obesity and malnutrition

BMI > 20 kg/m

We do not follow strict diet. In patients
who have no appetite or BMI < 18,5
kg/m?2, the possibility of stopping HD
is very low. Most of our patients have a

Both obesity and malnutrition are associated with
progression to ESKD. Malnutrition is more dangerous
than obesity [47]. Restrictive eating may lead to
malnutrition, inflammation, and atherosclerosis. Being
slightly overweight gives much better results in CKD

Abbreviations.

ESKD: end-stage kidney disease; CKD: chronic kidney disease; AKI: acute kidney injury; RAAS: renin-angiotensin-

aldosterone system; ACEI: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; BMI: body mass index;
NO: nitric oxide; KDOQI: Kidney Disease Outcomes Quality Initiative; TSH: thyroid-stimulating hormone; NSAIDs:

non-steroidal anti-inflammatory drugs.

Allopurinol for hyperuricemia, bicarbonate for
mild metabolic acidosis, multiple vitamins to support
B12, B6, B1, and folic acid levels, and erythropoietin
for anemia were administered. High salt and alcohol
intake were terminated. The patient was drinking
750-1000 mL of water and 500 mL of other liquids a
day. We allowed an intake of 1.5 liters of water and
500 mL of other liquids per day because there was no
hypervolemia. The patient and the patient’s caregiver
attended our education conference. The patient did not
undergo HD on the second day due to the clinical and
laboratory findings. The patient felt much better on the
second day. The urine output was adequate, the blood
pressure was in the normal range, and no hypervolemia
was detected. The serum creatinine levels increased
from 3.1 mg/dL to 4.2 mg/dL. The electrolyte levels
were in the normal range. We reduced the weekly HD
to two on the second day. After 42 days, we reduced
HD to once a week. After 73 days, we found no uremic
symptoms such as nausea, vomiting, fatigue, weight
loss, pruritus, or changes in mental status, severe
acidosis, uncontrolled hypertension, hyponatremia,
hyperphosphatemia, hyperkalemia, or fluid overload.
Urine output was sufficient. GFR levels stabilized at an
average of 8-10 ml/min/1.73 m? (Table 2). There was no
indication for HD. Depression and anxiety improved.
Based on these findings, HD was terminated. Thus, the
88-month HD of the patient ended.

At the time of this report, the patient has been
followed for 62 months and remains HD-free. At each
outpatient clinic appointment, patient compliance with
our recommendations for eating, drinking, lifestyle, and
medication was reviewed with a standard questionnaire.
Our patient largely complied with the exact serving sizes
we suggested during the follow-up period. During the
62-month follow-up, the patient was not hospitalized,
and no major adverse cardiac events occurred. The
patient continues to come for examination every 3
months.

Discussion. In elderly HD patients, the remaining
life expectancy is approximately 3 years [4]. If the

patient described above had not applied to us, he would
most likely be on HD for the remainder of his life or had
an unnecessary kidney transplant. The discontinuation
of HD for this patient may have been facilitated by
restricting the high salt diet, reducing daily protein
intake, increasing exercise, increasing fluid intake, and
providing alternative treatments to the patient; these
changes in diet and exercise resulted in increased kidney
perfusion, decreased oxidative stress, and decreased
proteinuria (see Table 4).

Our patient had HD-dependent ESKD according
to medical records, laboratory analyses, and kidney
ultrasound findings. The patient received pre-dialysis
care for 2 years in a nephrology clinic and ESKD
was diagnosed. In addition, an AV fistula was created
during the pre-dialysis care and the patient was on
the cadaveric kidney transplant list. According to
the patient’s medical record, a kidney biopsy was not
performed and the cause of ESKD was unknown. We
could not find a kidney biopsy. Therefore, we cannot
say anything clearly about the relationship between the
termination of HD and the histological type of kidney
damage. Has our patient been mistakenly diagnosed
with ESKD and undergone unnecessary HD for over 7
years? Such a possibility is impossible for a nephrologist.
The initiation of HD was corrected for a patient
with pulmonary edema and a GFR value of 9.7 mL/
min/1.73 m2. The IDEAL study which was published
in August 2010 showed that with careful clinical
management, HD may be delayed until either the GFR
<7.0 ml/min or more traditional clinical indicators
for the initiation of HD are present. Our patient was
started on HD in August 2010, when deferral HD was
not in practice as the results of the IDEAL study were
just published [48]. However, we could not determine if
the initiation of the HD program was too early for the
present case. Many patients with CKD develop AKI,
are diagnosed with ESKD, and become HD-dependent
[2, 4, 7]. If this situation is not noticed and the patient
continues HD, kidney function will further decrease
with HD and the patient will be sentenced to HD for
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life. In our patient, daily fluid intake was restricted
and fluid was removed by ultrafiltration in each HD
session. Unnecessary ultrafiltration and fluid restriction
in the HD period can lead to prerenal azotemia, which
further disrupts kidney perfusion [5, 7]. Our patient
had preserved diuresis and no hypervolemia. After
increasing the patient’s oral fluid intake and terminating
ultrafiltration and HD, a slight increase in urine
quantity was observed in our patient. A 1500 ml urine
output per day is very unusual for a patient on HD for 7
years. However, although rare, residual kidney function
may be preserved for years in some patients. Renin-
angiotensin-aldosterone system blockade, incremental
HD, use of biocompatible membranes and ultrapure
dialysate, blood pressure control, diuretic usage, diet,
and HD modality influence the preservation of residual
kidney function in HD patients [49].

We follow current guidelines in the care of CKD
patients [10]. Based on our 17 years of nephrology
experience, we have also added alternative therapies,
resulting in the emergence of Toprak’s Kidney Care
(Fig. 1) [7, 11]. Nephrologists are currently not
adequately informed about complementary and
alternative medicine consumption by their patients.
Because many productsare at risk of either accumulating
or causing interactions with medication. There are very
few publications in the medical literature on alternative
methods that can be applied to patients with ESKD or
advanced CKD [50-53].

Toprak’s Kidney Care is a newly defined care model
for CKD patients, which may facilitate the termination
of HD in some patients [7, 11, 24]. The care model
includes nutritional care of the patient, and spiritual
care of patients and their caregivers; depression and
anxiety in both the patient and the caregiver are treated
without medication. Jujube fruits may prevent kidney
damage and control dyslipidemia and diabetes [12].
Therefore, jujube tea, jujube fruit, or jujube vinegar is
included in Toprak’s Kidney Care for CKD patients,
as in the presented case. Black seed oil may improve
kidney function in patients with CKD [13]. Regular
consumption of probiotics may slow the progression of
CKD [14]. Pumpkin seeds are a good source of vitamins
and minerals needed in ESKD patients [15]. Therefore,
black seed oil, probiotics, and pumpkin seeds were
included in the treatment program for the present case.

Walking barefoot, which may improve kidney
blood flow, is also a part of our care program [16].
Sweat treatment facilitates the excretion of potassium,
sodium, urea, toxins, and excess fluids, especially in
CKD patients, and was included in our treatment
program [17]. Vitamin D supplementation may benefit
CKD patients [10]. Vitamin D can be synthesized by
the human body through the action of sunlight. Our
patient had vitamin D deficiency despite taking vitamin
D supplements; thus vitamin D levels were increased
by sunbathing, correct nutrition, and vitamin D
supplements. Shorter sleep duration and poor sleep are
associated with an increased risk of CKD development

[18]. The components of our care program such as
siesta, walking barefoot, sweat therapy, sunbathing,
spiritual care, and probiotics, may all have positive
effects on sleep quality and quality of life [14, 16-
19]. Our patient’s insomnia decreased after beginning
therapy; his sleep duration increased from 5 to 8 hours.
Few studies in the literature support these alternative
therapies; thus, we cannot recommend them for all
CKD patients. Our ongoing large-scale studies will
clarify the benefits of alternative therapies such as the
use of specific probiotics, the use of ziziphus jujuba,
barefoot walking, intermittent fasting, siesta, sweat
therapy, and spiritual care. The duration of exercise
was increased and dietary habits changed in our patient.
High salt intake was terminated and replaced with
kidney-friendly spices, like bitter and lemon. Alcohol
intake was also terminated. Our patient had prediabetes.
White bread contains high amounts of gluten and has a
high glycemic index [20]. Therefore, white bread was
eliminated from the patient’s diet and was replaced with
siyez, rye, or whole grain bread. The high phosphorus
and potassium levels were adjusted via diet changes and
were in the normal range during the 62 months follow-
up period (Table 2).

Under normal conditions, long-term HD in ESKD
patientsis only terminated by kidney transplantation [8].
However, KFR occurs in approximately 8% of patients
with ESKD receiving long-term HD [1-3, 5-7]. HD
duration before withdrawal from HD was less than one
year in most cases and only 45% survived of patients
survived for one year after HD was discontinued [1,
3, 5, 6]. In one study, the median time to KFR and
HD discontinuation was 8.3 months [54]. In a Swedish
study, the longest period before the cessation of HD was
5.7 years [6]. Very few cases describe discontinuation
of HD secondary to KFR in ESKD patients after 7
years. Letachowicz et al. reported that 97 months was
the longest period of HD before cessation of HD due
KFR [5]. Our case is one of the longest dialysis periods
before withdrawal from HD reported in the literature.
Although complete KFR was not detected, our patient
has been living without HD for over 5 years. KFR rates
are low in patients with permanent vascular access for
HD of more than one year [1, 3, 5, 6]; therefore, the
successful discontinuation of dialysis was unexpected in
our patient, who had an arteriovenous fistula.

Very limited data is available on the cessation of
HD in ESKD patients due to patient care or lifestyle
changes. One study showed that a low protein diet led
to the cessation of HD in three CKD patients [9]. We
recently reported that a 71-year-old patient with ESKD
was removed from HD due to Toprak’s Kidney Care
after 6 months of HD; the patient did not need HD for
the following 9 years [11]. In another case, we reported
that a 77-year-old man who had undergone HD 3 times
weekly for 75 months, after which HD sessions were
gradually decreased and terminated within 21 months
while undergoing Toprak’s Kidney Care. The patient
went without HD for 10 months. Then, HD was started
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once weekly for 46 months. Following this period, he
underwent HD 3 times weekly [24]. Thus, this is the
third case report demonstrating that long-term HD can
be terminated using Toprak’s Kidney Care. Of note, we
did not terminate HD because of a progressive decrease
in urea and creatinine levels or an inability to tolerate
HD. However, in most of the reported KFR cases, a
progressive decrease in serum urea and creatinine or
an inability to tolerate HD was observed [1-3, 5, 6, 9].
Despite low GFR levels, our kidney care program was
implemented and HD sessions were gradually decreased
over 2.5 months before the complete discontinuation of
HD. After discontinuation of HD, the GFR values were
stabilized at approximately 8-10 mL/min/1.73 m?2,
the daily amount of urine was preserved and slightly
increased over time, HD was not needed, and the
patient continued to lead a healthy life.

Stopping dialysis is extremely risky in ESKD
patients [4, 7, 8]. If any complications develop after
stopping HD or reducing the HD sessions, we could be
accused of endangering the patient’s life. In this case,
we ended the HD by taking all these risks. Guidelines
for termination or reduction in HD sessions should be
formulated to reduce the risks to both patients and the
medical staff. If we want to achieve successful results
with Toprak Kidney Care, first of all, the nephrologist
following the patient, the patient, patient caregivers,
dialysis center employees, nurses and all doctors who
deal with the patient’s accompanying diseases should
work in coordination and cooperation.

The main limitation of this study is that it is a single
case report; we cannot conclude that all HD patients
can discontinue HD with Toprak’s Kidney Care. This
is an important and rare presentation and the treatment
approaches we used may not be beneficial to every
patient. We cannot yet determine which component(s)
of Toprak’s Kidney Care facilitated the discontinuation
of HD in this patient. To answer this question,
randomized controlled studies with more patients are
needed. The histology underlying the kidney disease
in this patient was unknown. However, the lack of
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Abstract. The gold standard treatment for end-stage heart and kidney failure is
simultaneous heart and kidney transplantation. The global number of recipients on the
waiting list and performed organ transplants increases annually. However, there is a lack
of well-defined selection criteria for multi-organ transplants, leading to variations based on
geographic region and local protocols.

In this study, we present our initial experience with simultaneous heart and kidney
transplantation in Patient P, a 51-year-old individual with severe calcification of the
mitral valve and end-stage chronic kidney disease. Surgical correction was not possible,
and thus the patient underwent orthotopic simultaneous heart and kidney transplantation.
During the early postoperative period, the patient experienced acute renal failure in the
transplanted kidney, which was managed through courses of hemodialysis.

The findings of this clinical observation represent the first experience of multi-organ
transplantation in Ukraine. Our clinical observation illustrates the successful feasibility

Keywords: ‘“heart-kidney” complex, simultaneous heart and kidney transplantation,
multiorgan transplantation.
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CI/IMyJII)TaHHa TpaHCl'lJIaHTaI.[i}I cepusa Ta HUPKU: HAII nepumﬁ ,I]OCBiIl
Y «Inctutyt cepist MO3 Ykpainu»

Pe3stome. 1llopoky 6 ceimi kinbkicmb peyunicumie y Aucmi o4IiKY8aHHs Mma KinbKicms GUKOHAHUX OP2AHHUX MPaH-
cnaaumayiil 3pocmae. Hezeaxcarouu na cmpimkuil picm K i304b08HUX MAK [ KOMOIHOBAHUX MPAHCHAAGHMAUIL, Kpumepii
8i000py u000 BUKOHAHHA MYALMUOPSAHHUX MPAHCHAGHMAYI 3AAUUAIOMbCS HO2AHO GU3HAYEHUMU MA i0PI3HAIOMbCS
3Q1eXHCHO 80 2e0epahiuH020 peciony ma A0KAAbHUX NPOMOKONIE.

Y yvomy docaioncenni mu npedcmaeasemo Haw nepuiuit 0oceio 00HOUACHOT MPAHCNAGHMAUIT cepys Ma HUPKU Y
51-piunoeo nauienma P 3 eaxckorw karvyugikayico MimpaibHoeo KAGNAHa ma KiHyegow cmadieio XpOHiYHOI Xopoou
Hupok. Xipypeiuna Kopexyis He 0yaa MONCAUBOIO, | MOMY NAUIEHM NepeHic OpMOMONi4Hy 00HOMOMEHMHY MPAHCHAAH-
mauyiio cepys ma Hupku. Panuiil nicasonepayiiinuil nepiod ycKkAaOHUBCs PO3UMKOM 20CmMPoi HUPK0B0I HedocmamHocmi

mpaucnianmamy, iKa 0yaa cKopueo8ana AiKy8aHHM Memooom 2emodianizy.

Ilpedcmasaene kainiune cnocmepediceHHs € nepuLuUM 00C8i0oM MyAbmMUOpeaHHOi mpancnaanmauyii 6 Ykpaini. Ja-
HUIl 8UNAOOK 0eMOHCIPYE MONCAUBICMb YCRIUHO20 BUKOHAHHS CUMYAbMAHHOI 0PMOMONiuHoi mpancniaumauii cepys
ma HUpok ma nokasye o0Hadiiausi 6eznocepedni ma cepeOHb0CMPOKOBE Pe3yAbMamu CHOCMEPENCEHHS.

KniouoBi ciioBa: xomniexc «cepye — HUpKa» , CUMYAbIMAHHA MPAHCHAGHMAYIS CEPYs Ma HUPKU, MyAbMUOPeAHHA

mpancnaanmayis, eemooianis.

Beryn. KinbkicTh nawLi€HTIB, sIKi MOTPeOYIOThb
TpaHCIJIaHTallii KOMIUIEKCY «Ceplle — HHUpKa» II0-
piYHO MPOJOBXYE 3pOocTaTHU. 3a 4yac nepebyBaHHS Ha
JIMCTKY OUiKyBaHHS MPOTSTOM MEPIINX TPhOX MiCSIIiB
CMEepTHICTh HacTae y 21% maui€HTiB i3 XpOHiYHA XBO-
poba Hupok (XXH), sgxi moTpebdyBaiu reMopiai3y Tay
7% nauienTis, 3 XXH, sKi He moTpeOyBajiu reMofiai-
3y [1, 2, 3].

CumynbTaHHA TPpaHCIUIAHTAIliSI CepLIsl TA HUPKU €
«30JIOTUM CTaHAApPTOM» Y JIiKyBaHHI Malli€HTIB i3 cep-
1LI€BOIO0 HEIOCTATHICTIO Ta MPOrpecyrouol0 XPOHIUHOIO
XBOpo06o1o HUPOK [4, 5, 6]. Brepie Taka mpolenypa
onucaHa B 1978 poui Norman Ta KojieraMu 3ajulla-
€TBCSI ETMHUM €(PEKTUBHUM METOIOM JIiKyBaHHS ITa-
LIEHTIB i3 NOEMHAHUM KPUTUYHUM YPaxKeHHSIM Ceplisi
Ta HUPOK [7].

Ockinbku moTpeba y opraHax IEpeBHUIIYE pe-
aJIbHY KiJbKIiCTh JOHOPIB pillleHHSI pO3MOAUIMTU ABa
i OiJbllie OpraHiB OMHOMY PELMIIEHTY MOTpPeOy€e 00-
TOBOPEHHS MYJbTUIUCIUILIIHAPHOIO KOMAaHIOIO PH-
3UKiB Ta IepeBar IpPOBeIeHHsI CUMYJIbTaHHOI TpPaH-
CIUIAHTALil 3 MOJabIIMM pEeTeJIbHUM BiIOOpPOM pe-
LUIIEHTIB, A AOCSITHEHHS HaWKpallux Iiciasone-
pauiiHux pesyiabraris [1, 2, 4, 5].

3a manumu 6asu peectpy United Network for
Organ Sharing (UNOS) y Crmonyuyenux IllTaTtax Ame-
puku (CIIIA) 3a 2 poku (2020-2021pp.) BuKoHaHo 736
TpaHCIUTAHTALill KOMITJIEKCY «Ceplie — HUPKa» JOpOC-

Sofia Chaikovska
chaikovska.sofia@gmail.com

JIuM i 13 — mitaMm. 1 — pigyHa BUSKMBaHICTh TOPOCIUX ITa-
uieHTiB ckiana 89,4%, nireit — 75,2%.

3rigHo peectpy Eurotransplant, y €Bpomni npots-
roM 2021-2022 pp BUKOHaHO 13 cMMynbTaHHUX TpaH-
CIUIaHTAallill ceplisl Ta HUPKU.

HesBaxarouu Ha Te, 1110 LLOPIYHO YMCI0 BUKOHA-
HUX MYJbTUOPraHHUX TpaHCIUIAHTallill 3pocTae, I0cCi
HE iCHY€E 3araJIbHONPUUHSATUX Y3TrOMKEHUX KPUTEPIiB
11040 BigZOOpy Ta MEHEIKMEHTY TaKOi KaTeropii maii-
eHTiB [2, 4, 8, 9].

3a JaHMMU aBTOPiB, KpUTEPISIMU BigOOPY 0 Mpo-
BeJleHHSI KOMOIHOBaHOI TpaHCIUIaHTAalil cepLs Ta
HUPOK € aHAaJIOriuHi KpuTepii, IKi BUKOPUCTOBYIOTb
JIJISI IOCTAaHOBKM TIALIIEHTIB y JIMCTOK OYiKyBaHHS Ha
i30/IbOBaHy TpaHCIUIAHTALIil0 cepusl Ta i30JbOBaHY
TpaHCIUJIaHTallil0 HUpoK. HalnmomumpeHiluumMmy 3axBo-
pIOBaHHSIMU 3 00Ky ceplis Oyau auiaTtalliiiHa Kapaio-
miomarist (72%), imemiuna kapmiomionatis (15%) ta
BpomxkeHi Banu cepus (7%) [6, 10].

Y n0CTynHUX JiTepaTypHUX JXKepeaax MU He 3Ha-
WIIUTK TOBiTOMJIEHB IIPO YCITiIITHE BUKOHAHHS CUMYJIh-
TaHHOI OPTOTOMIYHOI TPaHCIUIAHTALlil ceplsl Ta HUPKU
y TALEHTIB i3 KaJbLMHYIOUOI XBOPOOOK ceplsl Ta
TepMiHaJIbHOIO CTAIi€10 XPOHIYHOI XBOPOOU HUPOK.

Hamr xaiHiYHMEI BUIIAQAOK YHIKAAbHUM TUM, 11O
PO3BUTOK XBOpPOOM OyB HETUIIOBUM, B IIOPiBHSIHHI
3 BUIMAIKaMH, AKi omnucaHi y jiteparypi [4, 8, 10]. B
JaHOMY BWIIAIKy B ITalliEHTa pOKaMHU IIpOrpecyBaia
XpOHiIUHA XBOpoOa HUPOK, XBOpUM OYB BUMYIIECHUI
MOCTIMHO MPOXOAUTU JiKyBaHHSI METOIOM TIeMojia-
nizy. Lle 3yMOBMIO pO3BUTOK ITOCIiZOBHOIO MaToTre-
HETMYOTro JIaHIJora MeTa0OJiYHUX Ta €JEKTPOJITHUX
MOPYIIEHb, 110 IIPU3BEIO0 IO IMPOrPeCyBaHHS KaIbIIM-
HYIOUO1 XBOPOOM ceplisl 3 KpUTUYHUM YpaKeHHSIM Mi-
TpaJbHOTO KJIANaHYy 3 MOLIMPEHHSIM Ha CTiHKY JIiBOTO
IIJTYHOYKA Ta YPaXKeHHSIM KOPOHAPHUX apTepiid.

YKPATHCBKUI XXYPHOA HEPPOAOTIT T AlaAidy N22 (78) 2023

BrnaAKkM 3 KAIHIYHOT MpAKTUKK 39



Clinical case reports

Ukrainian Journal of Nephrology and Dialysis, 2 (78)’2023

HaBonumo BnacHe KJiHiYHE CIIOCTEPEXEHHS, SIKe
€ MepIIMM BUMAAKOM MYJbTUOPraHHOI TPaHCIJIaHTa-
1ii B YkpaiHi.

Kainiyamii Bunanok. Xsopuit I1., 51 pik rocmi-
TaJli30BaHUI B ypreHTHoMYy nopsaky B Y «IHctutyr
cepust MO3 YkpaiHu» 111 BAKOHAHHSI OMHOMOMEHT-
HO1 OPTOTOIMIYHOI TPaHCTIIAHTALlil CeplIsi Ta HUPKU.

3 aHamHe3y BigoMo, mo y 2005 poili mauieHTy
BCTAHOBJIEHO [iaTHO3: XpPOHiYHA XBOpoOa HUPOK S5]/1
CTYIEHIO, XPOHIUHUI I1oMepyaoHed@puUT. 3 TOro yacy
XBOPUI MPOXOIUTH PETYJSIPHI CEaHCU 3aMiCHOI HUP-
KOBOI Teparii Iia HarjasgaoM HedpoJiora 3a Micuem
npoxuBaHHs. ¥ 2019 poui He3Baxaouu Ha TPOBEIEH-
HSI KypCiB 3aMiCHOI HUPKOBOI Teparlii, 3arajJbHUI CTaH
Mali€HTa, SKiCTh XUTTS Ta JIaDOpaTOpPHi MOKA3HUKU
3HAYHO MOTipLIyBaauCs, M0 MOTPpeOyBaao 3MEHIIEH-
HSI MiXIiaJIi3HOTO iHTEPBAJLY i MPOBEAECHHS reMOiati-
3y 4-5 paziB Ha TuxaeHb. [lalieHTa 0y10 BKIIIOUEHO Y
JIUCT OYiKyBaHHS Ha TPAHCIUIAHTALII0 HUPKU.

¥V 2020 poui, y 3B’513Ky 3 IpOrpecyBaHHSIM OCHO-
BHOTO 3aXBOPIOBAHHS MALIiEHT MOYaB BiAMivYaTH MOSIBY
CUMMTOMIB y BUIJISIII 3aIUIIKU B CTaHi CIIOKOI0, O0JII0
JUISIHILI ceplisd Ta HasiBHICTb HAOPSIKiB HUXKHIX KiHLIi-
Bok. [lauieHTa rocnitanizoBaHo y 1Y «IHCTUTYT ceplis
MO3 Ykpainv» 111 100OCTEXEHHS Ta BUPIlLIEHHS MO-
JJIbIIOT TAKTUKU JIiIKyBaHHS.

3a nanuMu exokapaiorpadii BUSBIEHO BUPaXEHUI
KaJbLIMHO3 (PiOPO3HOTrO KiJibl MIiTPaJbHOTO KJIAMaHy
3 MEePeX0JOM Ha CTYJKU Ta MOUIMPEHHSM Ha 3aJHbO —
00KOBY CTiHKY JiBoro 1utyHouka (JILII). 3amgHs crinka
JIII rineptpodoBana (13 MM), MiXKIIUTYHOUYKOBA Mepe-
TUHKa — 15 MM. [1o6GanbHa ckopoTiuba dhyHkuisg JIT—
30epexena (@pakuis Bukuny JIII — 62%). BussieHo
rinepTeHsilo B MaJloMy KOJIi KpOBOOOIry, CUCTOMIUHUN
TUCK B JIET€HEeBili apTepii ckianas 80 MM.pT.CT.

3rifHO AaHUX MYJBTUCIIPATBbHOI KOMIT I0TEPHOI
ToMorpadii OpraHiB rpyqHOi MOPOXHWUHU 3 BHYTPIll-
HbOBEHHUM KOHTPACTYBAHHSIM BUSIBJICHO Ka3€O3HUN
(3m€0iNbIIOT0 aHYJSIPHUM 3 TMOLIUMPEHHSIM Ha CTiHKY
MiOKapja JIiBOrOo HUTYHOYKAa) BUPAXEHUN KaJTbLUHO3
MiTpaJIbHOTO KJIarlaHy Ta KOpOHapHUX apTepiii (puc. 1).

Puc. 1. MynsrucnipaibHa KOMIT I0TepHa ToMorpadisi opraHiB
TPYIHOI TOPOXXHUHU: BU3HAYAETHCS BUPAXKEHUI KaIbIITHO3
MITPaJIbHOTO KJIAIIAHY Ta KOPOHAPHUX apTepiid.

3a maHumu kopoHapoBeHTpukyaorpadii (KBTI)
BU3HAYaBCsSl BUPaXEHUN aTepoOCKIepo3 KOPOHApHUX
aprepiii: cToBOYp JiBoi KopoHapHoi apTepii (JIKA) —
creHo3 40%,mepenHs MiXIIyHoukoBa Tinka (JIKA) —
55%cTeHo3y B mpokcuMaabHoMYy Bimmini, 30% creHo-
3y — AUCTaJIbHOMY Binainy, niaroHanbHa rijika I JIKA—
creHo3 40 %B ycri, ornHatoua rinka I JIKA — cteHos
40-50%.CtoB0Oyp npaBoi KopoHapHoi aptepii (ITKA) —
creno3 40 -50%,cteno3 40% cepennboi TpetuHu [MTKA,
creHo3 30-40% — 3agHbOI MIXIIIYHOUYKOBOI Ta JaTe-
panbHoi riJtok [TKA.

BcraHoBneHo giarHo3: KanbluHyio4ya XBopoOa
ceplsl: KOMOiHOBaHa MiTpaJibHa Bajla 3 MEPeBarolo
crenoay I1I cTtyneHs, nomipHa HEAOCTATHICTh TPUKYC-
ninansHoro knanany Il ctynens. IXC. CreHo3yrouunii
KopoHapockiepo3 (3a ganumMu KBI' — 6ararocynuH-
HE YpaXX€HHS KOPOHapHUX aptepiit). limepreH3sis B
cuctemi nerenesoi aptepii III ct. CH II b 3i 36epe-
JKEHOIO0 CHUCTOJIYHOIO (DYHKIIiE€IO JiBOro LIIyHOUYKA
(PB=61%), dynkuionanpuuit kiaac 111 3a NYHA.
XpoHiyHa XBopobOa HUpOK, 5-D cragisa: XpoHiuHU
rioMepyaoHepUT (LIBUIKICTh KITyOOUKOBOI (pinbTpa-
uii (IHK®) = 15 mi/x8/1.73/m?2). [lporpamMumii nianis
32005 poky. BropuHHuUIi rinepnapaTupeos.

ITpoBeneHo KOHCUJiyM y CKJaAi KapAioXipypriB,
AHECTe3i0JI0TiB Ta KapAioJoriB. Y 3B’43KY i3 HEMOXJIU -
BICTIO BAKOHAHHsI MPOTE3yBaHHS MiTpaIbHOTO KJlarma-
HY Ta KOPOHApHOTO LIYHTYBaHHS MPUMHSATO PillIeHHS
BKJIIOUUTH XBOPOTO Yy JIMCTOK OUiKyBaHHSI Ha TpaH-
cruiaHTauioo cepus. BpaxoByouu motpedy y MyJbTU-
OpraHHili TpaHCIUIAHTALlii TMAalliEHTy HaAaHO CTaTycC
HeBinknagHocTi [ Ay cucremi €AICT.

CraH nauieHTa MpOTPECUBHO MOTIPIIYBaBCS 5K 3
00Ky MporpecyBaHHST PO3BUTKY KaJTbIIMHYIOUOI XBOPO-
0u ceplisd Tak i 3 60Ky 30iJbIIIEHHS KiJbKOCTi CEaHCiB
reMopiajizy, TOMy MosiBa MAaKCUMaJIbHO CYMiCHOTO JI0-
Hopa (3a BciMa MMOKa3HUKaMM) YMOXJTMBUJIA BAKOHAH-
HS TpaHCIUIAHTAIlii CepIlsl Ta HUPKU.

22.11.2021 — omepauisi: OpTOTOIMiYHA OIHOMO-
MEHTHA TPaHCIUIaHTallig cepls Ta HUpku. Konu no-
HOPCbKi OpraHu OyJ0 JOCTaBJI€HO B OMepauiiiHy I
3arajJibHOIO aHECTE3i€10 XBOPOMY BUKOHAHO CEPEAUHHY
crepHoTOMil0. Po3ciueHo mepukapa,mocTyrnoBo Mif-
KJTIOYEHO Ta 3aMylIeHO anapar mTyqYHOTro KPOBOOOITy.
Kapnioektomis. IMmiaHTauisi AOHOPCHKOro ceplisl 3a
0ikaBaJIbHOIO METOAUKOIO.

3irpiBaHHs go 37,5°C. CepueBy HisIbHICTb Bif-
HOBJIeHO. [TocTynmoBo 3ynmMHEHO Ta BiIUIy4eHO amapaT
LITYYHOTO KpoBo0obiry. OCHOBHUI eTamn ornepaTUBHOTO
BTpY4YaHHSI BAKOHAHO B YMOBax MOBEPXHEBOI TiMOTep-
Mmii (32°C). 3aragpHa TPUBAIICTh IITYYHOTO KPOBO-
00iry ctaHoBwia 200 xB, 4ac MEePETUCHEHHS a0PTU —
52 xB. ITicyist 3aKpUTTSI CTEPHOTOMIUHOTO AOCTYITY OYJ10
pO3M0YaTo HACTYITHUI eTaIl.

[MapapeHanbHUM IOCTYTIOM CTIpaBa BUIIJIEHO Ta
MOO0i1i30BaHO 3arajibHy 3AYXBUHHY Ta HUPKOBY ap-
Tepii, ix B34TO Ha TpuMaui. IloeTanHo cdopmMoBaHO
aHaCTOMO3 i3 HUPKOBOIO Ta HVXKHBOIO TTOPOXXHUCTOIO
BEHaMU 3a TUMNOM «KiHellb B Oik». [TocTtymoBo cgop-
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MOBaHO aHACTOMO3 MiX HUPKOBOIO apTepi€lo Ta 3a-
TUTBbHOIO 3IyXBUHHOIO apTepi€lo. BumineHo mpaBuii
CEYOoBil, IOr0 aHAaCTOMO30BaHO i3 BJIACHUM CEYOBO-
JIOM JOHOPCBHKOI HUPKM 3a TUMOM «0iK y Oik». KoHT-
poJib reMocTta3y. BctaHoBiaeHOo apeHaxi. PaHa moma-
POBO YIIIUTA.

3arajbHa TPMBATICTh OMepalliii ctaHoBUIa — 6 TO.
50 xB. ITicnst onepaTMBHOrO BTpyYaHH$ IMalieHTa 0yJ10
nepeBeJeHo y BildiIeHHsI peaHiMallii Ta iHTEHCUBHOIL
teparnii (BPIT).

IMicnsgonepaiiHuii MeHEIXMEHT MPOBOIUBCS
BiIMOBIAHO A0 3arajJibHOBIZOMUX MPOTOKOMIB, KU
BKJIIOUAB MiATPUMKY Te€MOAUHAMIiKM (CepueBU iH-
JIeKC > 2,5 1/xB/M2, LIEHTpaJbHUII BEHO3HUIl THUCK
< 10 MM pT. CT. i TUCK 3aKJIMHIOBAHHS JIET€HEBOI ap-
Tepii < 10 MM PT), KOHTPOJIb Aiype3y Ta paHHIO aKTU-
Bi3allito mailieHTa.

IMicnsionepauifiHuit nepion 3 60Ky cepLeBoO — Cy-
JTUHHOI CUCTEMM TpoXoAuB 6e3 yckiaaaHeHb. TpuBa-
JIICTh LITYYHOI BEHTWJISLIl JereHb cTaHoBwia 12 rof
micist onepauii. [HoTponHa minTpumka (DOOyTaMiH)
npoBoauiacs B rnepiui 14 rop micis orepaliii B MiHi-
MaJIbHUX J03ax. BazompecopHy miaTpumkKy (Hopemi-

HedpuH) y Mexax 50—150 Hr/Kr/XB IPOBOAVIIM TIPO-
TsiroM nepiurx38 roguH. Po6oTy 1OHOPCHKOIrO ceplst
OLIHIOBAIU KJIiHIYHO Ta 3a JaHUMU TPAaHCTOPAKAJIb-
HOro exokapaiorpagiuHoOro AOCHiIKEeHH — (YHKLis
ceplisl xopolua.

Ilepe6ir paHHbOTO MicasionepaliiifHoro nepioay 3
0OKY Ce4Y0-BUIiIbHOI CUCTEMU OYB yCKJIaAHEHUI pO3-
BUTKOM TOCTPO1 HUPKOBOI HEAOCTATHOCTi TPaHCIIJIaH-
taty. Ilepmi 48 ron micas omepailii fiype3 CTAaHOBUB
MeHmie 150 mi/mo0y. HesBaxkaioum Ha TIpoBeneHe
ONTUMAJIbHE MEAUKAMEHTO3HE JiKyBaHHS BU3HAYaJI0-
Csl HAPOCTaHHS MOKAa3HUKiB CEYOBUHU Ta KPEaTUHIHY,
BiICYTHIiCTb CeUi Ta MOTipIIeHH 3arajJbHOTO CTaHy Ma-
HieHTa. 3 TpeThoi micasonepaiiiHol 1001 po3Mo4YaTo
JIiKyBaHH$I MeTooM remopianizy. Ha 5 o0y npoBene-
HO €KCKPETOpHY yporpadito, ae BiaMivanacs NO3UTHUB-
Ha JUHaMiKa eKCKpellii KOHTPACTHOI peyoBUHU. Bu-
3Hayvaysacs HopMai3zalis JJabopaTOpHUX MOKA3HUKIB
Ta UIOeHHE 30iMblIEHHS KiJIbKOCTi cedi. [IpoBeneHo
4 ceancu remopianizy npotsroMm 1 TuxHs (Tabmo 1).
CraH nauieHTa 3anuiuaBcs 3aaoBiibHUM. Ha 12 o0y
nepebyBaHHs y BinaineHHi BPIT nauieHta mepesene-
HO U151 TPOJOBXEHHS JIIKYBaHHS y CTalliOHapi.

Tabuus 1
JIuHaMika po3BUTKY rOCTPOi HUPKOBOI HEJOCTATHOCTI TPAHCILIAHTATY Y PAHHLOMY MicJissonepauniiiHoMy nepioai
0“1;[:;):;2 0 11/0 no6a 3 n/o noda 6 /0 m06a 10 /o no6a

KpeaTuHiH(MKMOIIb/1T) 190 220 360 135 93
CeuoBrHa (MMOJIb/IT) 23,5 31 40,7 9,8 6,2
AnbOyMiH (r/1) 32 29 22,5 34 40,5
Hobosuit miypes (M) 700 100 150 1200 1500

KD

(CKD-EPI) mi/x8/1.73 m? 32 28 16 51 80

IMmyHOCyIpecruBHa Ta MPOTUBIpyCHA Tepallisl Ipo-
BoAMAACS 3TiIHO 3 iCHYIOUYOI CXeMHU: aHTUTUMOLIM-
TapHUI TJIOOYJiH, METUJIMpPEIHi30JI0H, TaKpOJiMycC,
MikodeHo0Ba KucaoTa/ModetmiymikodeHomar. Ko-
peKlis 3nificHI0OBajacs BiIMOBIAHO 10 PiBHS KOHILIEH-
Tpallii TaKpoJIiMyCy B KPOBi.

EnpomiokapaianbHi 0ioICii TPOBOAMIIN IIOTUXKHS
MPOTSTOM IEPILIOTO MiCSL Ta LIOMICSIYHO IPOTSTOM
HacTymHuX 5 MicgauiB. CTyniHb TOCTPOTO KJIITHHHOTO
BIOTOPTeHHSI Ta aHTUTLIO — OIOCEPEeIKOBAHOTO Bill-
TOPrHEHHs1 OyJI0BM3HAYE€HO Ha OCHOBi pe3yJbTaTiB
MaToriCTOJOriIYHOr0 Ta IMYHOTICTOXIMIUHOTO OOCTe-
XKEHHsI O0iomnTaTiB, OTpPUMMaHUX MiJ 4yac eHJOoMioKapi-
ajbHOI Giorcii Ta kinacudikoBaHo3TinHO International
Society for Heart and Lung Transplantation (ISHLT)
classification.

22 micligonepaniiiHy o0y maiieHTa BUITMCAHO i3
cTalioHapy [Jis MPOXOIXKEHHsI peadiiTallii miJ Harsi-
JIOM KapJiosora Ta HedpoJora 3a MiclieM IpOKMUBaHHSI.

Yepes pik cnocTepekeHHs BiA3HAYeHO BiICYyTHICThb
ckapr y naumieHrta. IlanieHTy mpoBeaeHO HeiHBa3MBHI
MeTOIM OOCTEXKEeHHsI: HaBaHTaXyBaJIbHi TECTHU i3 1030-

BaHMM (Di3MYHUM HaBaHTAXEHHSIM (TPEIMill — TeCT),
TpaHCTOpaKaJibHy exokapmiorpadito, xontep — EKT,
SJKi He BUSIBUJIM TIOpYIIEHb Y poOOTI ceplisd. 3a maHU-
MU J1a00paTOPHUX MTOKA3HUKIB, ¥Y3]1 HUPOK — (PYHKIIis
TpaHCIUIAaHTOBaHOI HUPKU 30epexeHa. [IpoBeaeHo Ko-
peKliilo iMyHOCYNpeCMBHUX IIperapariB 3riJHO CXEMMU.
CriocTepeXeHHS TPUBAE.

Ooroeopenns. Llopoxy B CBiTi KiJIbKiCTh pelin-
MIEHTIB Yy JIUCTi OUiKyBaHHS Ta KiJIbKiCTb BUKOHAHUX
OpraHHUX TpaHCIUIaHTaLiil 3pocrae [4-6]. 3rigHO pe-
3yJIbTaTiB 3BiTy 6a3u peectpy UNOS 3a 2022 p y CIIIA
TpaHcIianToBaHo 42 800 opraHiB (110 € peKOPIOM 3a
octaHHi 12 pokiB), 3 Hux y 25 000 BuIragzkax IpoBe-
IeHO TpaHCIUIaHTaIil0 HUPOK Ta 4 111 — TpaHCIUIaH-
Tamiii cepmenb. 3a maHuMu Eurotransplant y €Bporri
3a 2022 pik BuKoHaHo 7183 opraHHUX TpaHCIIJIaHTa-
wiit, 3 Hux 4201-i301b0BaHUX TpaHCIUIAHTALIill HUPOK,
Ta 644 — cepusd. Takox 3pocTae 4yacToTa BUKOHAH-
HS MYJITHOPTraHHMX TpaHCIUIAaHTalliil. 3rimHO MaHUX
UNOS 3a 2020-2021 pp TtpaHcruiantoBaHo y 736
BUIIAAKax ceple — HUPKY, y 116 — cepiie — JjiereHi, y
102 — cepue— mevinka, ta [11].
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KinbkicTe TpaHcuianTauiit cepus B CIIA, 3poc-
naHa67%, 32199y 2000 powi no 4111y 2022 poui. 30-
KpeMa, KOMOiHOBaHa TPaHCIUIAHTALlisl cepus i HUPOK
3pocia Ha 750%, 3 29 y 2000 poui g0 401 y 2021 pou.
He3Baxawuum Ha CTpIMKUI pIiCT K i30JIbOBHUX TaK
i KOMOiIHOBaHUX TpaHCIUIAHTallili, KpuUTepii BiZOOpy
IIOA0 BUKOHAHHS MYJbTUOPTaHHUX TPAaHCIUIAHTALliN
3aIUILIAIOTHCS MTOTAaHO BU3HAYEHUMU Ta BiPi3HSIOTh-
Cs 3aJ7IeXXKHO Bif reorpadiyHOro perioHy Ta JOKaJbHUX
nportokoJis [4, 9, 10].

3a gpanumu pociaimkeHHs Krishna A. Tta Koser,
ne O0yno mpoaHaiizoBaHo 1507 cuMmynbTaHHUX TpaH-
CIUTAHTAllill ceplisi Ta HUPOK Ta BCTAHOBJIEHI MOKa3u
JIO MPOBEAEHHS KOMOiHOBAaHOI TpaHCIUIaHTallii. 3 OOKY
ceplst KpuTepieM BigOopy pelimnieHTa 0yjio nporpecy-
BaHHS PO3BUTKY CEPLIEBOI HEAOCTATHOCTI BHACIiAOK
HasIBHOCTI Kapaiomionatil: aunaTtauiinHoi(45%), iie-
MiuHoi (43,3%), pectpuktuBHOI (4%), apUTMOTE€HHOI
(3,7%), Bpoaxeni Bagu cepus (1,7%).3 60Ky HUPOK,
OCHOBHMMU MOKa3aMHU A0 MPOBEJECHHS TpaHCIJIaHTa-
i1 Oy1M HasgBHiCTh TepMiHaibHOI cTaaii XXH i3 opieH-
TOBHOIO IIBHIKICTIO KIy0OUKOBOI (pimbTpamii<37 mi/
XB, Ta HAsSBHICTb «Iiali3Ho1 3anexHocTi» gky Gill ta
KOJIETU 3alpONOHyBald BUKOPUCTOBYBATU SIK KPUTE-
piit KOMGiHOBaHOI TpaHCIUIaHTaLil opradis [4, 9, 12].

ITpoTte, HemMae onmuUcaHUX MOBIAOMJIEHb PO BUKO-
HaHHSI KOMOiIHOBAHO1 TpaHCIUIAHTALlii ceplisl Ta HUPOK
y Mali€HTIB i3 KaJbLMHYIOUO0IO XBOPOOOIO CEPLIS.

UYepes BiICyTHICTh 3aTaIbHONPUAHSATUX PEKOMEH-
Jaliii TPUBAIOTh JUCKYCIi OO0 €TalTHOCTi BAKOHAHHS
KOMOiHOBaHMX TpaHCIUlaHTauiii. Huska aBropiB [8,
13] BBaxkaloTh, OO TSI YHUKHEHHSI TeMOAMHAMid-
HO1 HeCcTabiIbHOCTI Ta il HeraTUBHOTO BIUIMBY Ha eTar
IMITJIAaHTallil HUPKUA Ta PaHHIW MOCTpaHCIUIaHTALlii-
HUI nepioj TOLiJTbHUM Oyde MpOBEAEHHS MOeTarHOoi
TpaHCIUIAHTAllii, MalOYM Ha yBa3i BiICTPOYEHHS iMII-
JIaHTAallil AJOHOPCHKOI HUPKU Ha Kijbka roauH. [Iporte,
Ha aymKy Debout A i Wong G,moeranHe BTpy4YaHHS
30iJIbIIIY€E Yac illleMii TpaHCIJIaHTATy i aCOLIIOEThCS i3
MOPYLIEHHIM (PYHKIII1 HUPOK 3 PO3BUTKOM MEPBUHHOT
nuc@yHKUil rpadTy 3HUKEHHSM TOBrOCTPOKOBOI BU-
XXMBAaHOCTI TPAHCILJIAHTATy, TOMY PEKOMEHIYIOTh MPO-
BOJUTU TPAHCIUIAHTALliI0 HUPKU OAPA3Y MiCJST 3aKPUT-
T rpyaHoi kiuitku [14, 15, 16]. Mu 3rigHi 3 1ymKoio
Debout A i Wong G i npoBoAWIM iMITJIaHTALlil0 HUPKU
ofpasy Micasl 3aKpUTTS TPYAHOI KIIITKU. BBaxaemo,
1[0 TaKWI MiAXiA AO3BOJISIE 3 OMHOTO OOKY 3MEHILU-
TU yvac imemii rpadTy, 3 iHILIOTO — 3MEHIIUTU TPUBA-
JIiCTh OTIEPATUBHOTO BTPYYaHHS, 110 B CBOIO UEPTY MA€E
COPUSTIMBO BIUIMHYTU Ha Tepedir miciasonepaniiHo-
ro nepiony.

Jlireparypa (References):

3anuiaeTbesl TAKOX BiIKPUTUM MUTAHHS 1100
MPUYUH PO3BUTKY TOCTPOi HUPKOBOI HEJOCTATHOC-
Ti TpaHCIJIAHTaTy B PaHHbOMY MicsionepaliiiHoMy
nepioni. OnHa 3 ocTaHHiX myOaikauiit 3 6a3u JTaHUX
UNOS nokasye, 1o y 26% ki nepeHecau 0JHO eTall-
HY TPaHCIUTAHTALIil0 CeplUs Ta HAUPOK MPOTSATOM MEpP-
mmx 30 OHIB BUHMKA€E TOCTpa HENOCTATHICTh TpPaH-
CIUIAHTATy, IO BMMAara€ MpOBEAEHHS CEaHCiB reMo-
nmianisy [4, 6]. ABTopu BiAMiualOoTh, L0 BEJIUKY POJb
Yy PO3BUTKY LBOTO YCKJIAAHEHHS Bilirpae MacuBHa
iMyHOCyIpecBHa Teparisi, 0COOJMBO 3aCTOCYBaHHS
iHTi0IiTOpIB KalbliliHEBpUHY, KU € HeDPOTOKCUY-
HUMMU. 3 iHIIOTO OOKY BCTAaHOBJIEHO, IO MAli€EHTH,
sKi mepenornepaiiiiitHo Manu rokasHuk ITK® meHire
30 MJI/XB i TpUBaJIO ITepeOyBai HA CUCTEMHOMY T€MO-
JliaJli3i MPOTHOCTUYHO MOTPEeOyBaTUMYTh reMOAianizy
i y paHHbOMY TicjsionepaniiHoMy mepioni [9]. ¥V Ha-
IIOMY CTIOCTEPEKEHHI PO3BUTOK TOCTPOi HUPKOBOT HE-
JIOCTaTHOCTI TPaHCIJIAHTaTy PO3IM0OYaBCS B PAHHbOMY
nicasionepaliifHoMy Mepiofi Ta MiAAABCS YCIiLIHOMY
JIKyBaHHIO LUISIXOM T€MOJiaJli3y MPOTIroM | TUXKHS.

IlpencraBiieHe KIIiHiUHE CIIOCTEPEXEHHS € Mep-
IIIUM JOCBiZOM MYJIbTHMOPraHHOI TpaHCIJIaHTalii B
VYkpaiHi, sKe 1eMOHCTPYE MOXJIUBICTh YCHIIIIHOTO BU-
KOHAaHHS CUMYJIbTAHHOI OPTOTOIMIYHO1 TPaHCTIJIAHTALlil
ceplsl Ta HUPOK Ta MoKa3ye OOHadiiIuBi 6e3mnocepen-
Hi Ta cepeIHbOCTPOKOBI PE3yJIbTaTU CIIOCTEPEKEHHS.

Mu BBaxaemo, 1110 peTeJbHUIA Migdip peLumnieH-
TiB, CeJeKIlisl JOHOPCbKUX OpraHiB, OLliHKa pU3UKiB Ta
rnepeBar NMpoBeAeHHSI KOMOIHOBAaHOI TpaHCIJIaHTaLlii
Ta HaSIBHICTh MYJbTUIAMCLUUILTIHAPHOT KOMAHIU € 3a-
MOPYKOIO NOCSITHEHHSI HAKPAIllMX PE3YIbTaTiB.

HaHa npo6Jema nmoTpedye AeTalbHIIIOr0 BUBYEH -
HsI Ta OLIHKM BifJgaJeHUX pe3yJbTaTiB.

Kondaikr intepeciB. ABTopu AeKIapylOTh Bif-
CYTHICTh KOH(MJIIKTY iHTEpPECiB. YCi aBTOPU CXBaIUIU
OCTAaTOYHUI BapiaHT PYKOMWCY Ta HAAaIW 3roay Ha
iioro myOJikaitito.

xepena ¢inancyBannsa. /Ixepemom ¢diHaHCy-
BaHH$ MyOJiKallil CTaTTi € KOIIUTH 1i aBTOPIB.

BHecoKk KOKHOro y4acHHKA.

Todypoe b.M.: xoHuentyanizaiis, 36ip Ta aHaTI3
iHopMallii;

Koemyn I'.1.: 36ip Ta aHani3 indopmariii;

Yaiikoecvoka C.M.: 36ip Ta aHaniz iHdopmalii,
HaINuCaHHS CTaTTi;

Illnauyx A.O.: nomyk Ta onpaupoBaHHs (HaxoBoi
JliTepaTypu 3a TEMOIO;

Hoaiwyx O.FO.: nomyk Ta onpauoBaHHs (haxo-
BOI JIiTepaTypu 3a TEMOIO;

Cyoakeeuu C.M.: ninrotroBKa pyKOmucy a0 IpyKy.
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Abstract. Coronavirus disease 2019 (COVID-19) emerged at the end of 2019 and quickly
spread worldwide. Among the various comorbidities associated with severe disease, chronic
kidney disease (CKD) has been identified as one of the leading conditions. However, it is
not yet clear whether all stages of CKD pose the same risk for severe COVID- 19 infection.
Therefore, the objective of this study was to assess the impact of different stages of CKD on
the clinical characteristics, disease progression, and outcomes of COVID- 9.

Methods. This retrospective study focused on CKD patients who were admitted with
COVID-19. We analyzed various factors including demographic data, comorbidities,
symptoms, physical findings, laboratory test results, length of hospital stay, and in-hospital
outcomes. These factors were evaluated based on the different stages of CKD.

Results. A total of 284 CKD patients infected with SARS-CoV-2 were evaluated and
compared to 395 COVID-19 patients with normal kidney function. Among the CKD
patients, 86 were receiving dialysis. We observed significantly higher levels of C-reactive
protein, procalcitonin, D-dimer, and ferritin, as well as a significantly lower lymphocyte
count, in the CKD groups compared to the control group. There were significant differences
among the CKD groups in terms of biochemical markers, duration of hospital stay, rates
of ICU admission, and mortality. However, we did not find significant differences between
dialysis and non-dialysis CKD patients regarding the length of hospital stay, need for ICU
admission, and number of deceased patients.

Conclusions. The presence and severity of CKD should be considered crucial factors for
predicting the risk of COVID- 19. Patients with late-stage CKD who are hospitalized with
COVID-19 require increased awareness and close monitoring to reduce rates of ICU
admission and mortality.

Key words: chronic kidney disease, COVID- 19, risk factors.
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Eprion ITapmakcus!, Exigp Topyn ITapmakcus?

Yu onnakosmii pusmk Hacaiakie COVID-19 nasa ycix nanieHTiB i3 XpoHIYHOIO
XBOP00010 HUPOK? PeTpocnekTHBHE JOCTiIKEHHS

HiBepCUTET MEINYHUX HAyK TaJbCbKa MiChKa JIiKapHsI iM. Thi it TaMOyn1 YYKH.
'VuiBepcuter me ayk, Kapranbcbka MichKa Jiika im. JIo Kwupnmapa, Cramoyi, Type a
2VHiBepcUTeT MEANYHMX HayK, HaByanbHa JikapHa Canuakrene Inxan Bapank, Ctam6yi, TypeuunHa

Pestome. Koponasipycna xeopooa 2019 (COVID-19) 3 asunacs nanpukinyi 2019 poky i wieudko nowupuiacs no
scvomy ceimy. Ceped pi3HUX CYRYMHIX 30X80pHO6AHb, N06 A3aHUX 3 maxckum nepebicom COVID-19, xponiuna xeopoba
Hupox (XXH) 6yna eusnauena sk o0na 3 npogionux. Oonak, énaue cmadii XXH na msockicmoe COVID- 19 3aaumacmocs
He susHauenum. Memoro yboeo docaioxcenHs 0ya0 oyinumu enaue piznux cmaditt XXH na KAiHiuHi Xapakmepucmuxu,
nepebie ma nacaioku COVID-19.

Memodu. Jlo uboeo pempocnekmuenoeo 0ocaioxcents 3ary4eno nauienmie 3 XXH, axi 6yau eocnimanizoeani 3
COVID-19. Mu ananizysanu pizni pakmopu, exawouarouu demoepaiuni 0aui, Cynymui 3axe0pro8ants, CUMRMoMU, ¢i-
BUKAAbHI 3HAXIOKU, pe3yabmamu 1a0opamopHux 0ocaioxcens, mpusanicme nepeOyeanHs 6 AlKapHi ma eghexmusHicmo
NIKY8aHHsA 3a1excHo 8i0 cmadii XXH.

Pesyaomamu. Bcvoeo 6yno npoananizoeano 284 nayicuma 3 XXH, ingixosanux SARS-CoV-2, ma nopieusno 3
395 nauienmamu 3 COVID-19 3 nopmanvroro ¢ynxuicio nupok. Ceped nayienmie 3 XXH 86 ompumyesanu dianiz. Mu
cnocmepieanu 3nauno euuyi pieni C-peakmueno2o 6inka, npoxanvyumoHniny, D-oumepy ma pepumuny, a maxoxnc 3Ha4HO
Huxcyy Kinvkicmo nimpoyumis y epynax 3 XXH nopieusno 3 konmpoavhoro epynoro. Kpim moeo, cnocmepiearuco 3Ha4Hi
giominnocmi minc epynamu XXH 3 mouku 30py GioximivHux mapkepie, mpusaiocmi nepeOyeanHs 6 AiKapHi, yacmomu
eocnimanizayii 0o 8iddinenns inmencuenoi mepanii (BIT) ma cmepmruocmi. O0nak mu He 3HAUWAU 3HAYHUX BIOMIHHOC-
meti minc nayicumamu 3 XXH, axi ompumyeanu dianiz, ma mumu, Xmo He Ompumyeas 0ianiiz, w000 mpusaiocmi nepe-

0yeanHs 6 nikapHi, nompebu 8 cocnimanizayii 8 BIT ma kiarvkocmi nomepaux nayicHmie.

Bucnoexu. Hasenicmv ma cmadito XXH caid pozeasioamu K eupiuianvHi haxkmopu 045 RPOSHO3Y8AHHS PUSUKY
COVID-19. ITayicumam 3 mepminanionoro XXH, sixi eocnimanizoeani 3 COVID- 19, nompibna niosuwena yeaea ma cno-
cmepediceH s 0451 3HUNCeHHs yacmomu eocnimanizayii 0o BIT ma cmepmuocmi.

KmouoBi ciioBa: xponiuna xeopooa nupox, COVID-19, ¢paxmopu pusuxy.

Introduction. A mysterious and dangerous viral
infection caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) emerged at the end of
2019 and afterward escalated to a pandemic. This di-
saster, namely Coronavirus disease 2019 (COVID-19),
presents a broad spectrum of clinical symptoms from
asymptomatic to respiratory failure and death [1].
Various organs, including the kidneys, may be involved
[2]. The underlying factors leading to recovery from
the infection or critical illness are being investigated.
Several poor prognostic markers have been identified.
Lymphopenia, elevated D-dimer, C-reactive protein
(CRP), ferritin, and procalcitonin are shown to be use-
ful in predicting the prognosis of COVID-19 [3-7].

Chronic kidney disease (CKD) is defined as a de-
crease in kidney function, estimated glomerular filtra-
tion rate (¢GFR), or evidence of kidney damage such
as increased albuminuria, abnormal urine deposits, or
structural abnormalities that persist for more than three
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dreliftorun@yahoo.com

months [8]. Staging of CKD is essential to aid clinicians
in management and to predict the risk of progression
and complications. Based on eGFR, CKD is grouped
into 5 stages.

CKD manifests as the second most common risk
factor for severe COVID-19, after advanced age [9-10].
The clinical course and the outcomes of COVID-19 in
different CKD stages need to be elucidated. We evalu-
ated the clinical characteristics, course, and outcomes
of COVID-19 in patients with CKD and compared
them to those without CKD. We aimed to investigate
the possible risk stratification for COVID-19 in differ-
ent stages of CKD.

Materials and methods. Study design. We con-
ducted this retrospective observational study on COV-
ID-19 patients with CKD, admitted to our hospital with
the diagnosis of COVID-19 between March 2020 and
February 2021. The study was approved by the Turkish
Republic Ministry of Health and the local ethics com-
mittee. (Approval number: 514/195/9, 10.02.2021)

Patients. The data of the consecutive patients ad-
mitted to dedicated COVID-19 wards in our hospital
between March 2020 and February 2021 were collect-
ed. SARS-CoV-2 was confirmed by a real-time RT-
PCR(reverse transcriptase polymerase-chain-reaction)
test. Throat-swab specimens from the oropharynx and
nasopharynx were obtained from all patients at admis-

YKPATHCBKUI XXYPHOA HEPPOAOTIT T AlaAidy N22 (78) 2023

OpUriHOABHI HOYKOBI POBOTH 45


mailto:dreliftorun@yahoo.com

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (78)’2023

sion and were put in a viral-transport medium. All the
COVID-19 diagnoses were in accordance with guide-
lines provided by the Ministry of Health, COVID-19
Turkey National Health Commission.

The patients with the diagnosis of CKD were en-
rolled in the study. CKD was defined as the presence
of kidney damage or decreased kidney function for >
3 months, irrespective of the cause. CKD staging was
applied with the accepted classification [11]. Inclusion
criteria in the study group were as follows: Clinical,
laboratory, and/or radiological findings consistent with
COVID-19, need for hospital admission, and having
been diagnosed as CKD.

For comparison with CKD cases, the data of 395
age and gender-matched COVID-19 patients with nor-
mal renal functions have been studied.

The subjects who had no confirmed SARS-coV-2
infection, COVID-19 patients who did not have inpa-
tient admission, patients aged under 18, patients with
insufficient data required for the study protocol, and
patients with acute kidney injury were excluded from
data collection.

Data collection. The demographic data including
age and gender, and comorbidities, namely hyperten-
sion, cardiovascular disease, and chronic respiratory
disease of all patients were recorded. Data collected in-
cluded the most frequent symptoms (i.e., cough, fever,
dyspnea, fatigue, headache, chest pain, gastrointestinal
symptoms such as nausea, vomiting, or diarrhea). The
physical examination findings on initial admission were
examined; these included fever, blood pressure, heart

rate, and arterial oxygen saturation. All subjects had
been computerized tomography (CT) scanned on ad-
mission and radiological findings were recorded. The
laboratory test results on the date of admission included
complete blood count, renal and hepatic function tests,
electrolytes, lactate dehydrogenase, serum albumin,
D-dimer, ferritin, and CRP. The estimated glomerular
filtration (¢GFR) was calculated using Chronic Kidney
Disease Epidemiology Cooperation (CKD-EPI) equa-
tion [12].

Length of hospital stay, need for admission to in-
tensive care unit, the course, and outcomes during hos-
pitalization were recorded. Treatment protocols were
applied according to the COVID-19 guide of the Turk-
ish Ministry of Health [13].

Statistical Analysis. Categorical variables were
described as numbers (%). Continuous variables were
analyzed parametrically by means and standard devia-
tions, median, minimum and maximum. Differences
between categorical variables were calculated using the
chi-square method. Differences between continuous
variables were calculated using the T-test and ANOVA
test. Pearson analysis was used for correlation tests. A4
P-value less than 0.05 was considered statistically sig-
nificant. Statistical analyses were performed using
SPSS software (version 17.0).

Results. We evaluated 284 CKD patients infected
by SARS-coV-2 and compared them to 395 COVID-19
patients with normal renal functions. Eighty-six CKD
patients were on dialysis. The flowchart of the study
population is demonstrated in Figure 1.

The files of 1217 COVID-19 patients

admitted were examined for

eligibility.

295 were excluded due to
-Unconfirmed SARS-coV-2

-Age under 18 years

-Inadequate data

1
395 subjects with normal 527 subjects had GFR under
renal functions were taken 90 ml/min/1.73m*

243 subjects had GFR between
89-60 ml/min/1.73 m? and were

excluded

due to insufficient data to be

considered as CKD

1
78 subjects were 59 subjects were 55 subjects were
grouped as G3a grouped as G3b grouped as G4

92 subjects were
grouped as G5

86 subjects were J
on hemodialysis

Fig. 1. The flowchart of patient selection and classification.
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Table 1 shows the demographics, and comorbidities of the study population.

Table 1
The demographic characteristics of the study population
Control group G3a G3b G4 G5

Number of cases 395 78 59 55 92
Age(years)

Min-Max(Median) 19-85 (70) 29-93 (74) 47-92 (71) 31-94 (74) 19-92 (67)

Mean®=SD 70.18%+13.55 71.87£13.03 71.69£11.08 71.96+13.62 62.32+16.09
Gender(female/male) 202/193 41/37 24/35 29/26 46/46
Comorbidities n (%) n (%) n (%) n (%) n (%)

Hypertension 120 (30.4) 52 (66.7) 47 (79.7) 42 (76.4) 56 (60.9)

DM 143 (36.2) 49 (62.8) 33 (55.9) 30 (54.5) 42 (45.7)

Chronic lung disease 39 (9.9) 18 (23.1) 12 (20.3) 9(16.4) 10 (10.9)

Cardiovascular disease 46 (11.6) 30 (38.5) 30 (50.8) 16 (29.1) 31(33.7)

Abbreviations. SD: Standard deviation, DM: Diabetes mellitus
*One-way ANOVA test

As presented in Table 1, the mean ages were 68.76
(£14.49) and 70.18(*13.55) in the study and control
groups, respectively. Women accounted for 49% of the
CKD population and 51% of the control group. DM was
the leading comorbidity in the control group (36.2%);
while hypertension was the most frequent comorbidity in
CKD (69.4%). The most common presenting symptoms

were cough, fever, shortness of breath, fatigue, head-
ache, chest pain, and gastointestinal disturbances (nau-
sea, vomiting, diarrhea). Cough was the most frequent
presenting symptom in the control group, whereas CKD
patients presented more commonly with shortness of
breath. Nausea, vomiting, and diarrhea were most com-
mon in CKD patients in the G4 group (Fig. 2).

Gastrointestinal symptoms
Headache

Chest pain

Symptoms Fatigue
Dyspnea

Fever

Cough

mG5

mG4
B G3b
G3a

B Control group

0 20
Percentages (%)

40 60 80

Fig. 2. The percentages of presenting symptoms in control and CKD groups.

The physical findings in different patient groups are demonstrated in Table 2.
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Table 2
The physical findings in different groups
Control group G3a G3b G4 G5 P-value*
Body temperature (°C)
Min-Max(Median) 36.0-39.7(36.8) | 36.0-39.1(36.7) | 36.0-39.5(36.7) | 36.0-39.0(36.7) | 36.0-40.0(36.7) 0.039
Mean+SD 37.1£0.79 36.8+0.65 36.910.75 36.8+£0.57 36.61+0.79
Systolic blood pressure
) 0.99
Min-Max(Median) 80-120(110) 80-190(120) 90-180(110) 90-160(115) 80-190(120) ’
Mean+SD 119.44+15.83 119.44+15.97 117.83+17.29 117.41+17.82 121.47421.46
Diastolic blood pressure
(mmtHeg) 0.44
Min-Max(Median) 40-110(70) 50-110(70) 55-90(70) 50-95(70) 40-120(70) ’
Mean+SD 72.2418.49 72.861+10.01 71.3318.34 71.09£10.84 73.80£12.99
Heart rate (beat/
minute) 0.10
Min-Max(Median) 57-130(85) 54-140(80) 60-140(80) 60-132(80) 50-140(84) ’
Mean+SD 87.23+14.83 83.64+12.95 84.19+17.16 82.94+13.44 87.10+17.64
Arterial oxygen
saturation (%) <0.001
Min-Max(Median) 64-99(95) 38-99(94) 60-98(92) 70-98(92) 60-99(93) ’
Mean+SD 93.79+4.79 91.51£7.92 93.79+4.79 90.81%5.47 90.42+7.31

Body temperature and arterial oxygen saturation
showed significant differences between the groups; the

latter was found to be lowest in group G5. The results of
the laboratory parameters are summarized in Table 3.

Table 3
The comparison of laboratory data
Control group G3a G3b G4 G5 P-value*
Creatinine(mg/dl)
Min-Max(Median) 0.26-0.07(0.66) 0.87-1.80(1.19) 1.20-2.13(1.57) 1.69-5.41(2.38) 3.08-20.44(5.77) 0,001
Mean+SD 0.6740.14 1.21£0.20 1.6140.24 2.6240.79 6.4742.92 :
Urea(mg/dl)
Min-Max(Median) 7.7706) 29-113(53) 10-275(68) 39-282(105) 46-376(134)
Mean+SD 57.75+18.80 76.63£38.41 108.56£46.71 143.14+61.83
27.35+£9.72
e¢GFR(ml/min/1.73 m2)
Median 51.50
106.00 38.30 22.20 9.00 <0.001
Mean+SD 107.22411.62 S1.67+4.34 38.3344.21 22.08+4.80 8.99+3.17
Leucocytes(/uL)
ﬁg;ffg’gMed‘an) 9006'97 11522262500) 3100-33600(7700) | 3400-23400(8400) | 2600-30600(7800) | 1100-36100(8100) |  <0.001
- - 8841£5123 964314649 9107+4967 9434£5292
Lymphoctes (/mm )
Min-Max(Median)
Mean+SD 200-6600(1400) 400-2900(1100) 200-3400(1100) 300-4800(850) 200-3200(1025) <0.001
- 14914817 11974521 1170628 1065£727 1156668
Hemoglobin(g/dL)
Min-Max(Median)
Mean+SD 6.80-17.00(12.90) | 7.80-14.40(11.50) | 6.70-15.20(11.50) | 7.50-14.90(10.45) 5.60-16.00(9.75) <0.001
- 12.88+1.79 11.97+3.43 11.42+1.76 10.43£1.70 9.8142.11
Platelets(/uL)
Min-Max(Median) 13000- 106000~ 44000- 61000- 30000- 0347
MeanxSD 1630000(210000) 859000(210000) 768000(212000) 748000(192000) 687000(196500) ’
226554111219 | 2343244112825 | 239155+110000 | 2149814102572 205025498878
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Continuation of Table 3
Control group G3a G3b G4 G5 P-value*

ALT(U/L)

ﬁ;’;ﬁfg’gmd‘an) 2.-270(24) 2-156(17) 4-146(17) 1-208(16) 3-386(14) 0.059

- 32.56+28.81 23.98+23.61 24.77425.47 30.05+42.71 23.42443.46

AST(U/L)
Min-Max(Median) 3-193(29) 8-207(25) 5-558(27) 7-412(26) 7-529(19) 0.427
Mean+SD 34.69+23.21 30.67+24.47 39.62+72.36 40.07£58.54 30.37£56.38
LDH(U/L)
Min-Max(Median) 20-2900(258) 134-651(255) 138-842(268) 70-1196(274) 138.-1587(270) 0.808
MeantSD 292.861+203.68 282.63£102.15 307.42+142.28 311.68+197.69 313.03£193.71
Sodium(mmol/L) 119-144(135)
Min-Max(Median) 21-149(136) 126-142(136) 122-153(135) 121-145(134) 134 5444 62 0.819
MeanSD 134.91+10.07 134.94£4.01 135.5245.86 133.4415.16 T
Potassium(mmol/L)

Min-Max(Median) 2.46-5.85(4.10) 2.90-6.40(4.47) 2.77-5.40(4.30) 2.90-6.88(4.60) 2.90-8.20(4.70) <0.001

Mean+SD 4.09+0.50 4.46+0.70 4.231+0.61 4.65+0.79 4.811+0.95
Albumin(g/L)

Min-Max(Median) 17-48(36.50) 22-48(35) 21-43(34) 19-47(33) 22-44(31.50) <0.001

MeantSD 35.64£5.81 34.1615.85 33.55£5.40 32.55+5.42 32.20+5.27
CRP(mg/L)

Min-Max(Median) 3.00-480.00(21.90) | 3.00-334.00(45.90) | 2.90-463.00(61.70) | 3.00-281.00(63.10) | 2.40-363.90(102.60) <0.001

Mean+SD 47.35£61.33 63.38+70.47 90.02+84.05 72.68+59.27 112.42490.82
Procalcitonin(pg/L)

Min-Max(Median) 0.02-3.32(0.07) 0.04-9.10(0.16) 0.06-8.50(0.28) 0.02-73.22(0.40) | 0.11-236.00(0.88) <0.001

Mean+SD 0.2240.49 0.52+1.45 1.15+2.12 3.26%13.03 10.34+37.22
D-dimer(pg/L)

Min-Max(Median) 150-30000(575) 230-30000(1340) | 190-20000(1195) | 170-14320(1670) 300-26240(1900) <0.001
MeantSD 1329+2820.90 2512.05+4356.86 | 2046.78+£2874.13 | 3172.30£3700.23 | 2912.31+3697.43
Ferritin(pg/L)

Min-Max(Median) 2.90- 6.20- 12.70- 19.40- 13.60- <0.001
Mean+SD 10000.00(162.00) 1500.00(205.75) 1581.00(262.20) 2000.00(277.40) 2000.00(647.70)

- 380.26£764.67 318.55£357.46 461.661+482.46 543.561558.89 835.261625.21

Abbreviations. eGFR, estimated glomerular filtration rate; ALT, Alanine transferase; AST, Aspartate transferase; LDH, Lactate

dehydrogenase; CRP, C-reactive protein.
*One way ANOVA test

Biochemical tests established to be associated with
poor prognosis such as CRP, procalcitonin, D-dimer,
and ferritin were significantly higher and lymphocyte
count was significantly lower in CKD groups. Com-
pared to the control group, the lymphocyte counts were
significantly lower in G3a (p<0.001), G3b (p=0.001),
G4(p<0.001), and G5 (p<0.001). Compared to the
control group, CRP values were significantly higher
in G3b (p=0.001), G4(p<0.004), and G5 (p<0.001).
Compared to the control group, the procalcitonin
values were significantly higher in G3b (p=0.013). D-
dimer was significantly increased in G3a(p=0.029),
G4(p=0.001), and G5 (p<0.001), and ferritin was sig-
nificantly increased in G5 (p<0.001) when compared to
the control group.

Correlation analysis revealed that eGFR was
significantly positively correlated with lympho-
cyte count(r=0.21, p<0.001) and significantly neg-
atively correlated with CRP(r=-0.30, p<0.001);
procalcitonin(r=-0.17, p=0.002); D-dimer(r=-0.19,
p<0.001); and ferritin (r=-0.19, p<0.001).

The duration of hospital stay was 7.03+6.64(1-
52) days in the control group, 8.96%+7.70(1-39) days
in group G3a, 7.97%6.73(1-40) days in group G3b,
10.29+6.86(1-30) days in group G4, and 10.74%9.49(1-
46) days in group G5. The difference showed a high-
ly significant difference among groups(p<0.001).
The number of days of hospital admission was nega-
tively correlated with e GFR values (r=-0.20, p<0.001)
(Fig. 3).
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Fig. 3. The distribution of length of hospital stay in control and CKD groups.

The percentages of patients who were discharged from the hospital, who needed ICU hospitalization, and
who were deceased are summarized in Figure 4.
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Abbreviation. ICU: Intensive care unit.

Fig. 4. The distribution of the outcomes of the groups expressed in percentages

The rate of ICU admission and mortality was low- The demographic characteristics and laboratory
est in subjects with normal renal functions. The number parameters of dialysis patients and CKD patients not
of deaths tended to increase in patients with eGFR<45 receiving dialysis are compared in Table 4.
ml/min/1.73 m2.
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Table 4
The comparison of laboratory data in dialysis and non-dialysis groups
Dialysis No Yes P-value*
Number of patients 198 86
Female/male 100/98 40/46
Age (years) <0.001
Min-Max(Median) 29-93(74) 19-94(67)
Mean+SD 72.024+12.72 61.26+15.81
Lymphocytes (/mm?3) 0.94
Min-Max(Median) 200-4800(1100) 300-3200(1000)
Mean+SD 1155+£620 11491666
CRP (mg/L) 0.001
Min-Max(Median) 2.90-463.00(54.20) 2.40-363.90(102.60)
Mean®SD 75.801+74.13 112.044+89.81
Procalcitonin (ug/L) 0.68
Min-Max(Median) 0.02-236.00(0.24) 0.07-27.88(1.46)
Mean=SD 3.354+22.37 4.9117.08
D-dimer (pg/L) 0.52
Min-Max(Median) 170-30000(1415) 270-10210(1960)
Mean£SD 2762.41+4258.03 2441.03+2014.30
Ferritin (ug/L) <0.001
Min-Max(Median) 6.20-2000.00(244.00) 29.00-2000.00(794.45)
Mean+SD 403.75+442.69 925.284+623.21

Abbreviation. CRP, C-reactive protein
*T-test

The mean number of days of hospital stay in pa-
tients undergoing dialysis, compared to other CKD
patients was 9.94+8.30 and 9.43%+7.94 days, respec-
tively. The difference was not statistically significant
(p=0.62). Of 86 dialysis patients, 21 (24.4%) needed
ICU admission and 11 (12.8%) died. In non-dialysis
CKD patients, ICU admission and mortality rates were
25.3%(n=50) and 16.7%(n=33), respectively. The dif-
ferences between dialysis and non-dialysis groups were
not statistically significant (p=0.88 for ICU admission
and p=0.40 for mortality).

Discussion. Our analyses reveal that the degree of
renal function deterioration predicts poor outcomes in
COVID-19. Biochemical data proposed to be associ-
ated with poor COVID-19 outcomes, namely, lym-
phopenia, elevated CRP, procalcitonin, D-dimer, and
ferritin levels were found to be more pronounced in pa-
tients with CKD. One novel finding in our study is that
all CKD patients do not share the same risk for CO-
VID-19 outcomes. As the stage of CKD increases, the
risk of ICU admission and in-hospital mortality due to
COVID-19 increases. We claim that eGFR values ac-
count for risk stratification in COVID-19.

CKD has awell-defined link with adverse outcomes
in COVID-19. Especially CKD patients who have
progressed to kidney failure have an increased risk of
death from many causes, including cardiovascular dis-
ease (CVD) and infections [14]. The Global Burden of
Disease collaboration identified that worldwide, CKD
is the most prevalent risk factor for severe COVID-19.
A recent meta-analysis has confirmed that CKD is as-

sociated with an increased risk of COVID-19 infection
[15]. CKD is an independent risk factor for in-hospital
death and poor prognosis of SARS-CoV-2 infection
[16]. In the study by Yang et al, CKD that does not
require renal replacement therapy(RRT) was found to
be an independent risk factor for in-hospital death and
poor prognosis. Compared to COVID-19 cases without
CKD, those with CKD not requiring RRT showed a
higher incidence of in-hospital mortality. COVID-19
patients with CKD not undergoing dialysis had higher
D-dimer and neutrophil counts, and lower lymphocyte
and hemoglobin values. COVID-19 patients with CKD
who did not require RRT were prone to neutrophilia at
the time of hospitalization and worse clinical outcomes
than those without CKD [17].

In some European reports, the mortality rate in
hemodialysis patients diagnosed with COVID-19 has
been reported to be as high as 30-40% [18,19]. In-hos-
pital mortality in our dialysis patients was much lower
(12.8%). In previous reports, it has been stated that
patients receiving dialysis treatment were more vulner-
able to SARS-CoV-2, and those who were infected may
exhibit worse clinical characteristics than the general
COVID-19-infected population. A study found that
2% of patients undergoing dialysis had laboratory-con-
firmed COVID-19 tests, which is much higher than that
of the general population [2]. In light of our findings,
despite the negative prognostic impact of CKD on mor-
tality, dialysis does not appear to worsen the picture.

It has been presumed that individual risk for
COVID-19 patients with kidney abnormalities seems to
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be higher in men with advanced age and a worse coagu-
lation profile than those with normal kidney function
[20].

The degree of renal impairment is found to be as-
sociated with a worse prognosis. In a meta-analysis
conducted by Henry et al., higher mortality rates were
observed in advanced stages of CKD, namely stages 3-5
[21]. In the study of Gok et al, the risk factors for mor-
tality were determined as CKD stage 3-5, male gender,
diabetes mellitus, hypertension, and malignancy. In
addition, the mortality rate of patients with CKD stage
3-5 was significantly higher than that of patients with
CKD stage 1-2 [22].

Williamson et al recently published that advanced
CKD (stages 4 and 5), was among the conditions con-
veying the highest risk of death and notably higher than
that conferred by all other factors. According to the
analysis, dialysis and CKD represented two comor-
bidities associated with the highest risk of death from
COVID-19 [9]. Results from the ERA-EDTA Registry
further support the high mortality due to COVID-19
in dialysis patients. The 28-day mortality was 20.0% in
3285 patients receiving dialysis [23].

There are some limitations of our study. First, the
follow-up period is limited to the duration of hospital
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Abstract. Previous studies have reported wide ranges in the prevalence of post-donation
anxiety, depression, and regret in living kidney donors (LKDs), with uncertain risk factors.
We performed a cross-sectional study on the psychological status of former kidney donors.
We aimed to determine the psychological characteristics of kidney donors compared to
healthy controls.

Methods. Various tests were applied to 92 living kidney donors and a control group with
similar characteristics. Beck Depression Inventory (BDI), State-Trait Anxiety Inventory
(STAI) Positive and Negative Affect Scale (PANAS) World Health Organization Quality of
Life Scale Short Form (WHOQOL-BREF) forms used to collect data on the psychological
status and quality of life (QL) of the donors.

Results. Donors had a higher General QL score (p=0.020). There were no significant
differences between donors and control groups in terms of depression, anxiety, mood,
Physical QL, Psychological QL and Environment QL scale. Female donors had higher trait
anxiety compared to male donors (p=0.027). Level of State Anxiety, Positive Affect, Social
Relations QL, and Environment QL was higher in females. There were no statistically
significant differences between female and male donors. Positive affect scores ( = -0.221
(-0.403 — -0.040)) and Psychological QL (B =-0.131 (-0.250 -0.011)) were associated
with lower depression scores, while negative affect scores associated with higher depression
scores(B=0.201 (0.022 -0.381).

Conclusions. As the psychological status of former kidney donors was no worse than controls,
carefully selected donors may not be associated with the psychological burden.

Keywords: kidney transplantation, living donors, quality of life, anxiety, depression.
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Mepaia Mece!, Hypxan CeiisxiZ, Tyroa Yebioray3, Cepan Snirap!
IIcuxoconiajbHi HACTIIKM JOHOPCTBA HUPKM: JOCBII OHOIO IIEHTPY

IMiceka nikapHsa gokrtopa Jlrordi Kupmnap Kapran, Binainenss nedpoiorii, Cram6yi, TypequnHa
2CraMOyIbCHKMIA YHIBepcuTeT-Uepparmaliia, MequuHuii (hakynsreT Yepparmania,
Kadenpa BHYTPillIHbOi MeAuLIMHK, CTamby1, TypeuurHa
;Miceka stikapHs nokropa Jlirorgi Kupnap Kapran, Bigainenns ncuxiarpii, Cram0ya, TypeuunHa

Pesiome. [lonepeoni docaioncenns ceiduams npo wupokuii dianazon nowupeHocmi mpugoau, oenpecii ma po3xa-
SAHHA nicas y weusux doropie Hupku (XK H) 3 Hesusnauenumu paxmopamu puzuky. Mu npoeeau obcepsauiiine nonepeure
docaidxceHHs NCUX0A02IMHO20 CIAHY KOAUWHIX OOHODI8 HUPOK 3 MEMOI BUHAYUMU IX NCUXON02IYHY XaAPAKMEPUCMUKY Y
nopieHsHHI 31 300p0BOH KOHMPOALHOK 2PYNOH).

Memodu. Pizni mecmu Oyau 3acmocoéati 0o 92 ycugux 0oHOpi6 HUPOK Ma KOKMPOALHOI 2PYRU 3i CXONCUMU XAPAK -
mepucmukamu. Ineenmap denpecii bexa (BDI), Ineenmap cmany-ocobucmicrnoi mpusoeu (STAI) llkana nozumusrozo
ma HeeamugHoeo agpekmy (PANAS) Kopomka goopma wikanu sxocmi scumms Bceceimuwoi opeanizayii oxoporu 300poe’s
(WHOQOL-BREF) suxopucmogysaaucs 04s 360py 0aHux npo ncuxonocivHui cmatn ma axicmo ycumms (42K) donopie.

Pezyaomamu. Y donopie 0ye euwuil 3aearvruil noxkasnuk H2K (p=0.020). Mixc donopamu ma KOHMPOAbHUMU
epynamu He 0y10 3HA4YHUX 8iOMIHHOCMEl 3 MO4KU 30Dy denpecii, mpugoaeu, Hacmporo, izuuroi 42K, ncuxonoeiunoi 4K
ma wkaau 4K cepedosuwa. XKinku-donopu maru euwsuii pieeHb mpugodCHOCMI 8 NOPIGHAHHI 3 H0A08IKAMU-OOHOPAMU
(p=0.027). Pigenv cmany mpusoeu, nosumugroeo egpexmy, 51K couiansnux gionocurn ma 4K cepedosuwja 6ye euujum
v acinok. Mixc xcinkamu-0oHopamu ma 4oA08iKamu-00HoOpamu He OyA0 cmamucmuyHo 3Havumux giominnocmeil. Ilo-
3umueni nokasnuku agexmy (ff = -0.221 (-0.403 — -0.040)) ma ncuxonoeiunoi 4K (f =-0.131 (-0.250-0.011)) 6yau
N08’a3aHi 3 HUNCHUMU NOKA3HUKAMU denpecii, mooi K HeeamueHi NOKA3HUKU aghekmy OYau N08 13aHi 3 BUUUMU NOKA3-

Hukamu denpecii (=0.201 (0.022 -0.381).

Bucnosku. Ockinbku ncuxonoeithuii CmaH KOAUWHIX 00HOPI6 HUPOK He IPUILIL, HidIC Y KOHMPOAbHUX 2PYN, Y8adic-
HO 6I0i6pani 0OHOPU MOICYMb He MAMU NCUXOA02IYHO20 HABAHMAICCHHS.
KnrouoBi ciioBa: nepecadia Hupku, ycusi 0orHopu, SKicms Jcummsi, mpueoea, oenpecis.

Introduction. Kidney transplantation is the best
form of replacement therapy. Additionally, living kid-
ney transplantation is associated with better graft sur-
vival [1, 2]. There are many international and local
guidelines for the management of living donor selection
[3] Even in carefully selected donors, there is a risk for
adverse psychological outcomes, living kidney dona-
tion is a multi-layered and complex issue, and there are
contradictory results regarding the psychological effects
of living donation [4]. In some prospective studies, ad-
verse psychosocial outcomes and increased depression
and anxiety were reported after donation [5-10]. On
the other hand, generally, descriptive studies found that
donors show higher physical, psychological and social
well-being than controls [11-13].

We hypothesize that country baseline socio-cul-
tural factors might also be responsible for the observed
discrepancies. Turkey is among the countries with the
most living donor transplants per million population
[14], However, psychological outcomes are not widely

Meral Mese
mesemeral@gmail.com

studied. Recently, a study without a control group was
conducted in Turkey and it was determined that living
kidney donation did not have a negative effect on the
life satisfaction and mood of the donors and it is a safe
procedure [15].

The aim of our study is to determine the psycho-
logical state and well-being of living kidney donors, to
evaluate their interactions and relationships with their
subjective evaluations, and to determine the need for
psychological support in the follow-up of living donors
before and after transplantation, by comparing them
with healthy controls. Therefore we conducted a study
to examine the psychological status of living kidney do-
nors and age- and sex-matched control group.

Material and Methods. We performed a cross-sec-
tional study to collect data on the psychological status of
former kidney donors who had transplantation operation
in our hospital. Between January 2004 and August 2020,
a total of 257 living donor nephrectomy was performed
in our transplantation center. We collected the contact
information of former donors from the recipients who
were under follow-up. We made phone calls to invite for-
mer donors to participate in our study. We cannot make
contact with 122 donors, 92 of the remaining 135 donors
accepted to participate in our study. We also composed
a control group of subjects who were willing to fill out
the questionnaires. Control subjects were mainly hospital
workers and their relatives.
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Data collection. All patients were evaluated by the
psychologist using a standard form to collect data on
the sociodemographic characteristics and clinical char-
acteristics of the participants. In this form, gender, age,
marital status, education, employment status, financial
status, hereditary, mental, chronic disease, physical
disability and treatment information, information on
hereditary-chronic diseases, physical disability infor-
mation of first-degree relatives, alcohol, smoking, and
substance use were questioned. Chronic disease was de-
fined as the presence of hypertension, diabetes mellitus
and coronary artery disease.

Additionally, we used four different forms to col-
lect data on the psychological status and quality of life
of the donors.

Beck Depression Inventory (BDI). We used the
validated Turkish version of the 21-item scale devel-
oped by Beck (1961)to measure the symptoms of de-
pression in adults [16]. The 21-item scale includes dif-
ferent verbal expressions in the options “a”, “b”, “c”
and “d”. These items get “0”, “1”, “2” and “3” points
respectively. The lowest score obtained from the scale
is 0, and the highest score is 63. The cut-off score is set
at 17.

State-Trait Anxiety Inventory (STAI). On this
scale, there are 40 expressions that individuals can use
in expressing their feelings [17]. The first twenty of
these measures the level of anxiety about the situation,
and the second twenty measures trait anxiety. We used
the validated Turkish version of this form and detailed
calculations related to this scale is described elsewhere
[18].

A Positive and Negative Affect Scale (PANAS).
PANAS is an inventory of 20 questions developed by
Watson, Clark, and Tellegen that measures positive and
negative moods. Watson D, Clark A L ve Tellegen A
(1988) [19]. The Turkish validity and reliability study
was conducted by Geng¢6z. Gengoz T (2000) [20]. Ten
questions of the scale measure Positive Emotion(PD)
and ten questions measure Negative Affect (ND) sub-
dimensions.

World Health Organization Quality of Life Scale
Short Form (WHOQOL-BREF). It is a scale developed
by the World Health Organization(WHO). Turkish
validity and reliability were assessed by Eseretal. [21].
The short form (WHOQOL- 27consists of 26 questions
and includes 4 sub-dimensions. These sub-dimensions
measure the physical, psychological, social, and envi-
ronmental quality of life. Each sub-dimension inde-
pendently expresses the quality of life in its area. After
the domain scores are calculated between 4-20, the per-
centage equivalents of these scores are determined and
a high percentage value indicates a high quality of life
[22].

Ethics. Ethics committee approval for the study
was obtained from the ethical review board of Kartal
Dr. Lutfi Kirdar City Hospital. All procedures were
performed in accordance with the ethical standards of
the Declaration of Helsinki. All participants gave writ-
ten informed consent for the study.

Statistical Analysis. Descriptive data were pre-
sented as mean and =+ standard deviation (SD) and me-
dian and interquartile range (IQR) for the continuous
variables and frequency and percentages(%) for the cat-
egorical variables. Continuous variables were evaluated
for normality distribution using the Shapiro-Wilk test.
Groups were compared using the independent sample
t-test for normally distributed variables and the Mann-
Whitney U test for non-normally distributed variables.

Categorical variables were compared by using Chi-
Square or Fisher’s Exact test for proportion. Univari-
ate and multivariate regression analyses were applied to
determine the association between Beck’s depression
and independent factors. Factors which significantly
associated with Beck’s depression in univariate analysis
were included in multivariate analysis. All significance
tests were 2-tailed, and values of p<0.05 were consid-
ered statistically significant. All statistical analyzes were
performed by SPSS software version 21 (Chicago, IL).

Results. Demographic and clinical data. The de-
mographic and clinical characteristics of the study
groups are shown in Table 1.

Table 1
Demographic and socioeconomic characteristics of the study participants
Donors (n = 92) Control (n = 52) P-value
Gender
Male, n(%) 34(37) 20(38,5)
Female,n(%) 58(63,0) 32(61.5) 0.860
Age, years 53,4+11,6 51,8%+5,9 0.291
Educational level
illiterate 19(20.7) 2(3.8)
Primary school 59(64.1) 57(71.2) 0.038
Secondary-high school 14(15.2) 13(25.0)
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Continuation of Table 1

Donors (n =92) Control (n =52) P-value
Martial status
Single 2(2.2) 4(7.7)
Married 84(91.3) 44(84.6) 0.264
Widow 6(6.5) 4(7.7)
Relationship with the recipient
Spouse 38 NA NA
Child 33 NA NA
Parent 5 NA NA
Sibling 11
Other 5

Participants’ mean age was 53.4 years (range 27
to 80 years) with 58 women(63%) and 34 men(37%)
Similar to the kidney donors, participants of the control
group were generally female and middle-aged. Thirty-
eight (41.3%) donors were spouses; 33 (35.9%) were
sons or daughters, 16(17.39%) were parents or siblings
and the remaining 5 (5,43%) donors were other rela-
tives. They had low education and they were generally
married. The mean duration following transplantation
was78.0+41.1 months.

At the time of the psychological evaluation,
twenty-eight (30.4%) of the donors had a chronic dis-
ease, while the remaining 64 (69.6%) were physically
healthy. None of the participants developed major
surgical complications after donor nephrectomy.

Psychological status and quality of life. A com-
parison of donors with controls regarding the psy-
chological status and quality of life was shown
in Table 2.

Table 2

Results of t-tests and descriptive statistics of depression, anxiety, emotions
and life quality by“donors and control group“

Donors (n = 92) Control (n = 52) P-value
Beck Depression 6.0 (2.0-12.8) 7.5 (2.0-14.0) 0.433
State  Anxiety 43.0 (38.0-48.8) 42.0 (39.3-48.0) 0.947
Trait Anxiety 47.6317.93 45.8516.04 0.154
Positive Mood 34.0 (27.0-39.0) 34.5 (27.3-40.0) 0.228
Negative Mood 16.5 (13.0-24.0) 19.0 (13.3-25.8) 0.451
QL General 63.0 (50.0-75.0) 62.5 (50.0-68.1) 0.020
QL Physical 71.0 (54.0-86.0) 71.4 (57.1-82.1) 0.697
QL Psychological 69.0 (54.0-82.0) 66.6 (50.0-82.0) 0.502
QL Social Relations 71.0 (50.0-83.0) 75.0 (50.0-83.3) 0.884
QL Environment 66.0 (53.0-78.0) 64.1 (53.17-6.0) 0.840

Values are presented as mean+SD and median with Interquartile range(IQR).

According to psychological evaluation tools, do-
nors had a higher General Quality of Life score com-
pared to that of the control group (p=0.020). Addition-
ally, there were no significant differences between do-
nors and control groups in terms of depression, anxiety,
mood, physical quality of life, psychological quality of
life and environmental quality of life scale.

Gender effect. There is a well-documented dif-
ference between genders regarding the psychological
status [23] Therefore we compared the psychological
status of kidney donors following stratification by gen-
der (Table 3).
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Table 3

Results of t-tests and descriptive statistics of depression, anxiety, mood, and quality
of life (QL) by donors’ gender

Male (n = 34) Female (n = 58) P-value
Beck Depression 7.8 (1.7-14.7) 7.0 (2.0-12.0) 0.324
State  Anxiety 41.0 (37.7—47.0) 45.5 (39.5—49.0) 0.090
Trait Anxiety 45.2617.82 49.07+7.71 0.027
Positive Mood 30.82+8.49 33.90£8,04 0.086
Negative Mood 17.0 (13.0-20.3) 16.0 (13.8—28.0) 0.383
QL General 69.0 (50.0—75.0) 63.0 (50.0—75.0) 0.532
QL Physical 73.0 (54.0-86.8) 71.0 (54.0—83.0) 0.709
QL Psychological 71.26+16.24 66.93+18.35 0.257
QL Social Relations 67.0 (48.0—-83.0) 75.0 (50.0—383.0) 0.375
QL Environment 60.41£16.46 67.71£17.87 0.055

**Values are presented as mean=SD and median with Interquartile range(IQR).

We found that female donors had higher trait anxi-
ety compared to male donors (p=0.027). Level of state
anxiety, positive mood, social relations quality of life,
and environment quality of life was higher in females,
however, there were no statistically significant differ-
ences between female and male donors.

Determinants of depression. We used univariate
analysis to determine the relationship between depres-
sion and all study parameters that were listed in Table 4.
Then, we used variables that were significantly associ-
ated with depression in univariate analysis to construct
a multivariate model.

Table 4
The relationship between depression and all study parameters

Univariate Analysis Multivariate Analysis

Beta P-value Beta P-value
State  Anxiety 0.249 (0.023—0.476) 0.031 0.182 (-0.002—0.365) 0.053
Trait Anxiety 0.326 (0.098—0.554) 0.006 0.112 (-0.078—0.301) 0.246
Positive Mood -0.422 (-0.631— -0.212) 0.000 -0.221 (-0.403— -0.040) 0.017
Negative Mood 0.530 (0.333—0.728) 0.000 0.201 (0.022—0.381) 0.029
QL General -0.266 (-0.342— -0.190) 0.000 -0.086 (-0.175—0.003) 0.057
QL Physical -0.276 (-0.359— -0.192) 0.000 -0.046 (-0.145—0.053) 0.360
QL Psychological -0.346 (-0.425— -0.267) 0.000 -0.131 (-0.250- -0.011) 0.032
QL Social Relations -0.236 (-0.309— -0.164) 0.000 -0.069 (-0.150—0.013) 0.098
QL Environment -0.218 (-0.425— -0.267) 0.000 0.057 (-0.037—0.151) 0.228
Chronic disease 4.509 (0.539-8.479) 0.026 0.313(-2.596—3.223) 0.831

Positive mood scores (f = -0.221 (-0.403 —
-0.040)) and psychological quality of life (B = -0.131
(-0.250 — -0.011)) were associated with lower depres-
sion scores, while negative mood scores associated with
higher depression scores (§ =0.201(0.022-0.381).

Discussion. We found that former kidney donors
had similar psychological characteristics compared to
age- and sex-matched healthy controls. The psychologi-

cal status of former kidney donors was evaluated in dif-
ferent studies. Holscher et al. used the PHQ-2 scale in
order to assess the incidence of depression among 825
donors [10]. Siblings of the recipients constituted 21.1%
of the participants, spouses or partners —20.1%, friends
accounted for 14.2%, and 12.2%of the participants were
recipients’ parents. The study demonstrated that approx-
imately 4.2% of donors showed depressive symptoms.
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The occurrence of these symptoms was related to
living without a partner and low education level com-
pared to subjects with positive PHQ-2screen [10].
Sommerer et al.used the PHQ-9 questionnaire in a
group of 295 donors. The majority were the recipi-
ent’s parents (146 people), followed by their partners/
spouses (93 people) and siblings (47 people). In 7.4% of
donors, post-transplant depressive symptoms were de-
tected, among which 5.4% were of mild severity,1.4%of
moderate severity, and 0.6% were severe [24].

Similar to our findings Wiedebusch et al. exam-
ined a group of 131 donors using HADS and demon-
strated a slightly lower rate of donor depression com-
pared to the healthy population. In that study, unmar-
ried donors showed a higher propensity to develop a
depressive disorder than married donors. There was
no significant difference in terms of sex [25]. Another
study also shows similar findings to our data; accord-
ing to the study of Chen et al, the rate of depressive
symptoms in the general population was similar to
that observed in the parents [26]. Additionally, In the
study conducted on 84 donors, Zhao et al. used BDI
and demonstrated the occurrence of depressive symp-
toms in 7.1% of the participants after transplantation,
but no major depressive disorders after the donation
was observed [27].

A gender-based difference regarding psychological
status is defined in various study groups [28]. The study
by Lopes, et al. study was conducted on donor and re-
cipient pairs (45 donors and 35 recipients); that study
showed that the rate of depression was higher among
female and unmarried patients [9]. Kidney transplanta-
tion is a very burdensome therapeutic process for both
the donor and the recipient. For a patient receiving the
kidney, it is often a life-saving operation. However, for
the living donor, it is a selfless act, but also a decision
potentially endangering their own health. The increas-
ing number of treatments in which kidneys from living
donors are used has resulted in the need to take a more
detailed look at the factors affecting the mental health
of this group.
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Abstract. Patients undergoing hemodialysis (HD) are at increased risk of severe complications from
COVID-19 due to compromised immune function and comorbidities. This retrospective study aimed
to investigate the association between pre-existing serum indoxyl sulfate (1S) concentrations and
COVID-19 outcomes in HD patients.

Methods. Data on pre-existing IS and proinflammatory cytokines, such as interleukin-6 (IL-6),
monocyte chemoattractant protein-1 (MCP-1), and tumor necrosis factor-alpha (TNF-a) were
extracted from an existing patient database. The patients were followed up for 1.5 years and compared
according to median serum IS concentration: low-1S (<22.2ug/mL) and high-1S (>222.2ug/mlL)
groups. The primary outcomes focused on assessing the risk and severity of COVID-19 infection.
Results. A total of 56 patients aged 62 (56-67) years with a dialysis vintage of 37.5 (30-168) months
were included in the analysis. Serum levels of IS were significantly correlated with Kt/V values (p =
0.043), arterial hypertension (p = 0.001), IL-6 (p = 0.023), MCP-1 (p = 0.023), and TNF-a (p =
0.033) concentrations. Elevated serum IS levels were significantly associated with an increased risk
of COVID-19 infection (p < 0.0001) and a higher likelihood of hospitalization (p = 0.03). Patients
with higher IS levels exhibited more severe lung involvement (p < 0.0001) and a greater need for
respiratory support (p = 0.004). A serum 1S concentration of 21.5 ug/mlL was the optimal threshold
Sfor predicting COVID-19 infection in HD patients (sensitivity of 8§3.4% and specificity of 92.3%,
p<0.0001).

Conclusion: Our study highlights the detrimental impact of serum IS on COVID- 19 infection and its
clinical outcomes in patients undergoing HD. Further research is warranted to elucidate the underlying
mechanisms and explore potential therapeutic strategies targeting 1S in this population.

Keywords: hemodialysis, COVID- 19, indoxyl sulfate, risk, hospitalization, cytokines.
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H. Crenanosa, B. /Ipisnceka, JI. Kopoab, JI. Chicap, C. CaBueHKO

I1epenindexkniiina KoHueHTpamis iHA0OKCHI cyabdaty Ta Hacaiaku COVID-19
y NAIiE€HTIB, SKi JIKYIOTbCS METOIOM reMOoiai3y:
pPeTPOCNeKTHBHE KOTOPTHE AOC/IiKEHHS

HepxaBHa yctaHoBa «IHCTUTYT Hedposorii HaltionaasHoiI akanemii MemMUHUX HayK YKpainu», KuiB, YkpaiHna

Pestome. [Tayicnmu, sxi aikyromocs memodom 2emodianizy (I2]) nanexcams 00 epynu 6UCOK020 PUSUKY BANCKUX
yekaaonenb COVID-19. Ile pempochekmughe 00CAiONceHH MAAO0 HA Memi BUGHUMU 83AEMO38 A30K MIidc nepedHpeKyill-
Hot KoHyenmpauiero indoxcuny cyavgpamy (1C) cuposamku ma kainivnumu Hacaiokamu COVID-19 y I/l nayichmis.

Memodu. [lani wiodo nepedingpexuyiiinoi konyenmpauii 1C ma npozananbHux yumMokinie, maxkux K inmepaeixin-6
(1JI-6), monoyumapnuii xemoampaxmanwmuuii npomeir-1 (MXII-1) ma paxmop nexposy nyxaun arvpa (PHII-r),
Oyau sunyueri 3 HaaeHoi bazu danux nayienmis. Ilepiod cnocmepedicenus ckaag 1,5 poxu; ananiz nposoousu 8i0noGioHo
do medianux 3uauenv konyenmpayii 1C (< 22,2 mxe/ma ma >22,2 mxe/mn). OcHo6Hi peaysbmamu CAPIMO8Y8ANUCHd HA
ouinKy pusuxky ma eaxckocmi ingixyeannus COVID-19.

Pesyaomamu. Jlo ananizy exarouerno 56 I/l nauicumie y iyi 62 (56-67) pokie 3 mpusanicmio 0ianizHoeo AiKyeaH-
Ha 37,5 (30-168) micauis. Konyenmpauis IC 6 cuposamui mara cmamucmu4Ho 3HA4YuUi Kopeaauiinuil 36’130k 3 Kt/V
(p = 0,043), apmepianvroio einepmensicio (p = 0,001), IJI-6 (p = 0,023), MXII-1 (p = 0,023), ma ©HII-a (p = 0,033).
Iideuweni pieni IC (222,2 mke/mn) 6yau acouyiitoeani 3i 30inbuienum pusuxom ingixyeanus COVID-19 (p < 0,0001)
ma imogipuicmio eocnimanizauii (p = 0,03). Bucoxa xonuenmpayis IC acouiroearace 3 axicKum YpadceHHIM Ae2eHb
(p < 0,0001) ma nompeboro y kuchesiii niompumyi (p = 0,004). Konuenmpauyis I1C cuposamru 21,5 mre/ma modxce 6ymu

npeduxmopom ingpixysanns COVID-19 y T/l nayienmis (wymausicmo 83,4% ma cneyugivnicms 92,3%, p < 0,0001).
Bucnosxu. Hawe docaidxcenns niokpecaroe neeamuenuil enaue IC cuposamku Ha pusuk inikyeanHs ma Kii-
Hiuni Hacaioku COVID-19. Ilodanvuii docaidxncerHs HeoOXIOHI 045 BU3HAUEHHS OCHOBHUX MEXAHI3MI6 ma NoOmeHUillHUX
mepanesmuunux cmpameeiii, cnpamosanux Ha IC y yiii nonyaauii xeopux.
Kmouogi ciioBa: eemodianiz, COVID-19, indokcun cyavghpam, pusuk, 20cnimanizayis, yumokinu.

Introduction. The COVID-19 pandemic has
caused significant morbidity and mortality worldwide,
with certain populations experiencing higher suscep-
tibility and worse outcomes [1, 2]. Patients with pre-
existing chronic conditions, such as chronic kidney
disease (CKD) requiring hemodialysis (HD), have
been identified as particularly vulnerable to severe CO-
VID-19 infection and its complications [2, 3].

Chronic inflammation is a systemic inflammatory
state that arises from persistent immune system activa-
tion, often triggered by long-term infections, autoim-
mune diseases, or metabolic dysregulation [4]. In pa-
tients with CKD, chronic inflammation is a prevalent
and well-documented condition driven by factors such
as the accumulation of uremic toxins, altered gut mi-
crobiota, oxidative stress, and dysregulated immune
responses [5—7]. These inflammatory processes have
been associated with accelerated atherosclerosis and
increased cardiovascular and all-cause mortality risk in
patients undergoing HD [7-9].

Indoxyl sulfate (IS), a uremic toxin generated by
gut microbiota from dietary tryptophan, has emerged

Harana CrenanoBa
nmstep@ukr.net

as a potential key mediator of chronic inflammation in
CKD [10]. It has been shown to activate inflammatory
pathways and promote oxidative stress, contributing to
the systemic inflammation observed in patients treated
with maintenance HD [10—13]. Elevated levels of IS
have been associated with various adverse outcomes in
CKD, including cardiovascular disease and mortality
[14, 15]. However, the interplay between IS concentra-
tions and COVID-19 outcomes in patients undergoing
HD has never been studied.

We hypothesized that pre-existing high concentra-
tions of IS may promote inflammatory response and
influence the severity of COVID-19 infection and its
associated outcomes in this patient population. Under-
standing the impact of this uremic toxin on COVID-19
outcomes in patients undergoing HD could provide
valuable insights into risk stratification, clinical man-
agement, and potential interventions.

Therefore, the present study aimed to retrospec-
tively explore the relationship between pre-existing se-
rum concentrations of IS and proinflammatory markers
and COVID-19 outcomes in patients undergoing HD.

Patients and Methods. This study was conducted
as part of an ongoing project titled “Mechanisms of
Development and Therapeutic Targets of Post-COVID
Syndrome in Dialysis Patients” (National Study Regis-
tration Number 0122U000144) at the State Institution
“Institute of Nephrology of the National Academy of
Medical Science of Ukraine” in Kyiv, Ukraine. The
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study adhered to the principles outlined in the Decla-
ration of Helsinki and took place between November
2021 and May 2022. The study protocol (protocol num-
ber: 2-2021, dated April 6, 2021) was approved by the
Institute’s Ethics Committee.

Study cohort and outcomes. The research em-
ployed a retrospective design utilizing an existing pa-
tient database initially established for a separate scien-
tific project. From this database, relevant data on IS
and cytokines were extracted and analyzed exclusively
for this study.

Inclusion criteria for participants encompassed
patients undergoing maintenance HD for at least 3
months before enrollment, the availability of data on
IS and cytokine levels measured at the same time point
prior to the COVID-19 pandemic in the patient’s data-
base, and a clinically stable condition with an adequate-

ly functioning arteriovenous fistula and Kt/V (dialysis
adequacy) > 1.2. Additionally, patients infected with
COVID-19 needed to have a documented diagnosis of
the disease.

Exclusion criteria involved patients with missing or
incomplete data, patients who underwent kidney trans-
plantation or transitioned from peritoneal dialysis to
HD, and patients with significant conditions that may
confound the analysis of COVID-19 outcomes (such
as diabetes mellitus, a history of cardiovascular events,
immunosuppressive treatment, systemic or malignant
diseases, or acute inflammatory processes).

The primary outcomes of interest centered on as-
sessing the severity of COVID-19 infection and exam-
ining the incidence of hospitalizations and mortality
associated with the disease (Fig. 1).

Eligible patients who had their serum concentrations
of IS and proinflammatory cytokines measured prior
to the onset of COVID-19 (n = 63)

Excluded patients who transitioned from
peritoneal dialysis (n = 3), with missing
data or incomplete medical records (n = 4)

Final study cohort (n = 56):
Extract and analyze baseline data from patient database data

v

Stratification according to serum IS concentration

'

* COVID-19-related mortality

Assess outcomes during the follow-up period:
+ Severity of COVID-19 infection
» Hospitalizations associated with COVID-19

Fig. 1. Flow chart diagram of the study design.

The follow-up period was 1.5 years (18 months)
after the initial diagnosis of COVID-19. The study end-
point was defined as reaching the end of the follow-up
period, experiencing mortality or encountering a loss
to a follow-up event. The data collection concluded
on December 31, 2021, serving as the designated cutoff
date for the study.

Data collection. The data collection process in-
volved retrieving specific variables of interest, includ-
ing patient demographics, laboratory results, and CO-
VID-19 experience and outcomes. These variables
included sex, age, duration of HD treatment, body

mass index (BMI), comorbidities, and measurements
of specific biomarkers, such as IS, interleukin-6 (IL-
6), monocyte chemoattractant protein-1 (MCP-1), tu-
mor necrosis factor-alpha (TNF-a), C-reactive protein
(CRP), hemoglobin (Hb), cholesterol, electrolytes,
parathyroid hormone (PTH), and albumin.

All biochemical parameters were determined using
the “Flexor Junior” automatic analyzer (Netherlands),
while hematological blood parameters were examined
using the “ABX Micros-60” analyzer (France).

The concentration of IS was determined using
Obermeyer’s spectrophotometric method. The cyto-
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kine assay was performed using the SunRise Touch-
Screen immunoassay analyzer and commercially avail-
able ELISA kits (IBL International GmbH, Hamburg,
Germany).

The prevalence of lung involvement in patients
with COVID-19-associated pneumonia was assessed
based on chest computer tomography (CT) data using
a widely accepted grading system: Grade 1 indicates
lung involvement less than 5%, Grade 2 indicates lung
involvement between 5-25%, Grade 3 indicates lung
involvement between 26-49%, Grade 4 indicates lung
involvement between 50-75%, and Grade 5 indicates
lung involvement over 75% of lung tissue.

Statistical analysis. The statistical analysis and
graphical representations were performed using Med-
Calc Statistical Software version 20.2.18 (MedCalc
Software Ltd., Ostend, Belgium). The normality of
the data was assessed using the Kolmogorov—Smirnov
test (dK—S). As the data did not follow a normal dis-
tribution, descriptive analysis was presented using the
median (Me) and interquartile range (Q25—Q75),

while comparative analysis utilized the non-parametric
Mann—Whitney U test.

Correlation analysis was conducted using Spear-
man’s method to assess the relationships between vari-
ables. Differences in frequencies between groups were
evaluated using the chi-square test (y2).

To determine the optimal cut-off point for serum
IS concentration in predicting COVID-19 infection, re-
ceiver operating characteristic (ROC) analysis was em-
ployed. Kaplan-Meier analysis was performed to assess
the risk of hospitalization, and the log-rank test was used
to compare the survival curves between the groups.

Results. Out of the 56 patients included in the
study, 31 (55.4%) were male and 25 (44.6%) were fe-
male. The average age of the patients was 62 (56-67)
years, and their duration of HD treatment was 37.5 (30-
168) months. At baseline, the serum concentrations of
IS ranged from 2 to 68.2 pg/mL, with a median value of
22.2 (16.7- 48) ug/mL. For further analysis, the patients
were categorized into two groups: low-IS (<22.2ug/
mL) and high-IS (>22.2 ug/mL) (Table 1).

Table 1
Baseline characteristics of the patients stratified by median serum IS value
Low-IS Group High-IS Group

(n=21) (n=35) el 2
Demographic and routine clinical data
Male sex, n (%) 12 (57.1%) 19 (50%) 0.61
Age, years 66 (60-67) 62 (56-65) 0.29
Dialysis vintage, years 88 (29-126) 33 (30-84) 0.46
Diabetes mellitus 4 (19%) 12 (34.3%) 0.22
BMI, kg/m2 26 (23-30.5) 26 (23.6-27.6) 0.74
Kt/V 1.4 (1.3-1.45) 1.2 (1.2-1.32) 0.001
Systolic blood pressure, mm Hg 120 (110-120) 130 (130-150) 0.008
Diastolic blood pressure, mm Hg 80 (70-85) 80 (70-100) 0.66
Hb, g/L 106 (92.2-113) 98.4 (90.1-109) 0.02
Serum albumin, g/L 38.5(36.1-41.6) 36.9 (35.5-41.7) 0.62
Calcium, mmol/L 2.3 (2.25-2.43) 2.05(1.98-2.2) 0.02
Phosphorus, mmol/L 1.29 (1.19-1.47) 2.1(1.7-2.5) 0.003
iPTH, ng/L 123 (110-283) 358 (77.4-639) 0.59
Total cholesterol, mmol/L 3.2 (3.08-3.9) 4.4 (4.3-4.6) 0.003
Inflammatory markers
IS, ug/mL 17 (15.9-18.2) 26 (22.2-50) 0.0002
CRP, mg/L 7.4 (5.6-11.3) 11.7 (6.9-14.8) 0.0001
IL-6, pg/mL 0.9 (0.5-3.2) 22.7 (9.8-25.9) 0.0003
MCP-1, pg/mL 266 (227.4-300) 389 (305-401) 0.008
TNF-, pg/mL 0.6 (0.35-3.6) 2.25(0.7-4.3) 0.04

Abbreviation: BMI — body mass index, CRP — C-reactive protein, Hb — hemoglobin, IL-6 — interleukin-6, iPTH — intact
parathyroid hormone, MCP- 1 — monocyte chemoattractant protein- 1, TNF-o — tumor necrosis factor-alpha.

As shown in Table 1, the high-IS group of patients
exhibited lower values of Kt/V, Hb, and calcium, as well
as higher levels of systolic blood pressure, phosphate,
PTH, and cholesterol when compared to the low-IS
group. Additionally, the high-IS group displayed ele-

vated levels of all inflammatory markers in comparison
to the low-IS group. Serum levels of IS were signifi-
cantly correlated with Kt/V values (r=0.36, p = 0.043),
arterial hypertension (r = 0.72, p = 0.001), IL-6 (r =
0.35, p=10.023), MCP-1 (r=10.35, p=10.023), TNF-a
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(r=0.37, p = 0.033), and CRP (r = 0.69, p = 0.005)
concentrations.

During the follow-up period of 18 months, 35
(62.5%) individuals had experienced COVID-19, 14
(40%) of them required hospitalization, and 5 (14.3%)
died. The prevalence of COVID-19 infection and its
associated hospitalization was significantly higher
in the high-IS group compared to the low-IS group:
31 (88.6%) vs. 4 (19%), x2 = 23.2, p < 0.0001 and 12
(34.3%) vs. 2 (9.5%), x2 = 4.6, p = 0.003, respectively.

Further analysis of the COVID-19-infected group
revealed a statistically significant higher concentration of
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Fig. 2. Correlation between the concentration of
serum IS and the extent of COVID-19-associated lung
involvement in patients undergoing HD.

Furthermore, Kaplan-Meier analysis stratified by
serum IS levels demonstrated a significant increase in

IS in the serum of patients who required oxygen support
compared to non-hospitalized patients: 36.8 (29-54.3)
vs. 27.5(23.1-48.7) ug/mL, p = 0.004. Moreover, the se-
rum IS concentration showed a strong positive correla-
tion with the extent of COVID-19-associated pulmonary
involvement in patients undergoing HD (Fig. 2).

The ROC curve analysis determined that a serum
IS concentration of 21.5 pg/mL was the optimal thresh-
old for predicting COVID-19 infection in HD patients,
with a sensitivity of 83.4% and a specificity of 92.3%.
The area under the ROC curve was 0.92 (95% CI 0.85;
0.99), p < 0.0001 (Fig. 3).
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Fig. 3. ROC curve depicting the threshold value of
serum IS for predicting COVID-19 infection
in HD patients.

the risk of hospitalization among patients with a serum
IS concentration > 21.5 pg/mL (Fig. 4).
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Fig. 4. Hospitalization probability of COVID-19-infected patients undergoing HD stratified by
serum IS concentration (Kaplan—Meier analysis).

YKPATHCBKUI XXYPHOA HEPPOAOTIT T AlaAidy N22 (78) 2023

OpUriHOABHI HOYKOBI POBOTH 65



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (78)’2023

Although all the deceased patients were from the
high-IS group, the sample size was too small to estab-
lish a statistically significant difference in mortality be-
tween the groups (x2 = 3.4, p = 0.06).

Discussion. Pre-existing conditions, such as CKD,
diabetes, obesity, cardiovascular diseases, and rheumatic
diseases, have consistently been identified as significant
risk factors for more severe outcomes and higher mortal-
ity rates in individuals who contract COVID-19 [3, 16—
19]. Chronic inflammation underlying these conditions
may partially explain the poor outcomes of COVID-19
in these vulnerable populations [20]. Despite the sig-
nificantly higher risk of COVID-19-associated mortality
(4.5-fold) observed in the HD population compared to
other patient groups [21] existing studies exploring the
relationship between chronic inflammation and CO-
VID-19 outcomes in this specific cohort of patients are
scarce and yield conflicting results. On the one hand,
chronic inflammation, characterized by prolonged im-
mune system activation, can be further aggravated by the
onset of HD [22]. This altered immune response in indi-
viduals infected with COVID-19 can lead to the develop-
ment of severe complications [20]. On the other hand,
it has been proposed that the persistent activation of the
immune system seen in chronic inflammation could
potentially confer some level of protection against CO-
VID-19 in patients undergoing HD [23]. In this context,
the present study was conducted to investigate the poten-
tial influence of pre-existing uremic milieu, as indicated
by serum IS concentration and the subsequent proin-
flammatory cytokine response, on the severity of CO-
VID-19 infection and its associated adverse outcomes in
patients undergoing HD.

Consistent with previous experimental [11, 24]
and clinical [12, 25] findings, our study demonstrated a
direct correlation between serum IS levels and the con-
centrations of proinflammatory markers, such as CRP,
IL-6, MCP-1, and TNF-a. These findings provide fur-
ther evidence of the proinflammatory effects of IS in
patients undergoing HD. Moreover, patients with high-
er serum IS concentrations had a significantly increased
risk of COVID-19 infection and its associated hospital-
ization. These observations can potentially be explained
by several factors. First, elevated serum IS levels have
been associated with altered humoral response that af-
fects the body’s ability to mount an effective defense
against COVID-19 [26]. Second, IS has been impli-
cated in endothelial dysfunction, which is character-
ized by impaired function of the blood vessel lining
[12]. Endothelial dysfunction can lead to increased
vascular permeability, inflammation, and clotting, all
of which are involved in the pathogenesis of COVID-19
[12, 27]. Elevated serum IS levels may contribute to
endothelial dysfunction, thereby increasing the risk of
COVID-19 and its complications. Third, IS has been
shown to modulate the renin—angiotensin—aldosterone
system (RAAS) [28, 29]. Dysregulation of the RAAS
has been implicated in the severity of COVID-19 [30].
Given this association, elevated IS levels could poten-
tially contribute to the dysregulation of the RAAS and

thereby increase the risk and severity of COVID-19 in
patients undergoing HD.

Furthermore, we demonstrated that the accu-
mulation of IS in the serum can contribute to the de-
velopment of severe pulmonary involvement, as as-
sessed by chest CT grading. The presence of elevated
IS levels may contribute to the systemic inflammatory
state observed in patients undergoing HD, leading to
heightened susceptibility to severe lung injury upon
COVID-19 infection. Our findings align with previous
research indicating that IS plays a toxicophysiological
role as a mediator involved in the kidney-lung axis [31].
It is associated with oxidative stress, inflammation, en-
dothelial dysfunction, and hemostatic disorders, which
are all key factors in the pathogenesis of COVID-19
pneumonia [12, 13, 27, 32]. Importantly, both CKD-
and COVID-19-associated pneumonia can impact pul-
monary tissue and vasculature [33—35], further sup-
porting the relevance of our findings.

It is important to acknowledge that our study has
several limitations that should be taken into consider-
ation. The retrospective design and reliance on existing
patient data could introduce biases and limitations in-
herent in such an approach. Additionally, the relatively
small sample size and single-center nature of the study
limit the generalizability of our findings. However, de-
spite these limitations, our study holds significance, as
it is the first to demonstrate the detrimental effect of
elevated IS levels on the risk and severity of COVID-19.
This underscores the importance of addressing chronic
inflammation and, consequently, dialysis adequacy
in the management of patients undergoing HD with
COVID-19. Future studies with larger sample sizes and
multicenter designs are warranted to further validate
and expand upon our findings.

Conclusions. Our study provides preliminary evi-
dence of a potential association between pre-existing
chronic inflammation, represented by elevated serum
IS levels, and the risk of COVID-19 infection and its
outcomes in patients undergoing HD. Serum IS con-
centration > 21.5 ug/mL can be served as a predictive
marker for COVID-19 infection risk and severity. Fu-
ture studies should focus on elucidating the underlying
mechanisms linking chronic inflammation, COVID-19
pathogenesis, and patient outcomes to guide the devel-
opment of targeted interventions and improve clinical
outcomes for patients undergoing HD during the ongo-
ing COVID-19 pandemic.
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Abstract. The presentstudy aimed to investigate the prevalence, clinical, and laboratory characteristics
of renal involvement in a large cohort of Ukrainian patients with systemic lupus erythematosus (SLE).
Methods. A total of 380 patients with SLE were enrolled in this cross-sectional study, including 176
with lupus nephritis (LN) and 204 with non-renal SLE. Patients were reviewed for demographic
details, clinical SLE manifestations, SLE Disease Activity Index 2000 (SLEDAI-2K), and SLICC/
ACR Damage Index. Laboratory evaluations included complete blood count with an erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP), high-sensitivity CRP (hs-CRP), anti-CRP
antibodies, serum creatinine, complement C3 and C4 levels, urinalysis, 24-hour urine protein,
specific autoantibodies, interleukin-6 (IL-6), IL-10.

Results. There was a significantly higher frequency of malar rash, lymphadenopathy, splenomegaly,
serositis, pulmonitis, fever, necrotizing vasculitis, and a history of arterial/venous thrombosis in
patients with LN; while Raynaud’s phenomenon, Sjogren’s syndrome, peripheral nervous system
manifestations occurred more often in patients with non-renal SLE. Patients with LN were found to
have higher ESR levels and lower IL- 10 levels. Either frequency of anti-dsDNA positivity and its titer
were higher in the LN group with no differences regarding other autoantibodies. C3 and C4, CRP, hs-
CRP, anti-CRP, and IL-6 levels showed no significant difference between the groups.

Multivariate analysis demonstrated that LN was positively associated with pulmonitis (OR 5.34 (95%
CI 1.88-15.10), p=0.002), arterial/venous thrombosis (OR 6.80 (95% CI 1.87-24.70), p=0.004),
anti-dsDNA positivity (OR 6.22 (95% CI 1.89-20.50), p=0.003), higher SLEDAI-2K score (OR
1.15(95% CI 1.08-1.23), p<0.001) and negatively associated with Raynaud’s syndrome (OR 0.20
(95% CI 0.08-0.49), p<0.001) and younger age at disease onset (OR 0.96 (95% CI 0.93-0.99),
p=0.003).

In the LN group, 27 patients (15.3%) had nephrotic syndrome. In multivariate logistic analysis,
male sex (OR 5.21 (95% CI 1.77-15.30), p=0.003) and higher SLICC/ACR score (OR 2.12
(95% CI 1.45-3.09), p<0.001) were associated with increased risk of nephrotic syndrome, whereas
lymphadenopathy (OR 0.31 (95% CI 0.12-0.80), p=0.02) was associated with decreased risk of
nephrotic syndrome development.

Conclusions. Our cohort of Ukrainian LN patients showed different characteristics in demographic,
clinical, and laboratory findings compared to patients with non-renal SLE. These features are mostly
on par with LN patients of other nationalities around the world.

Keywords: systemic lupus erythematosus, lupus nephritis, risk factor, biomarkers, autoantibodies,
interleukins.
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O.B. fpemenxko!, JI.1. Koxanenko!, K.M. fIpemenko?, I.T. Marismyk3

Khiniko-1a0opaTopHi 0c001MBOCTI Ta aTepH 3anNaJbHUX i NPOTH3ANATBHUX
MapKepiB y XBOPHUX 3 JIOMyC-HeQpUTOM
Hanjonanpauit Mmeguunwmii yHiBepcuretT imeHi O.0. Boromonbus, M. Kuis, Ykpaina
2QnekcanapiBebKa KiliHiuHA JikapHa, M. Kuis, Ykpaina
3SMennunuii uentp EmCell, m. Kuis, Ykpaina

Pestome. Mema po6omu: eusuumu nowupenicmo, KAiHiuHi ma 1a00paMOpHi acoyiayii ypancenHs HUPOK y eeau-
Kill Koeopmi xeopux Ha cucmemHuil yepeoruil eosyax (C4B) ¢ Ykpaini.

Mamepian ma memoou. Y kpoc-cexuitinomy docaioncenni e3sau yuacmo 380 xeopux na CUB, 3 nux 176 i3 aronyc-
Heghpumom i 204 6e3 ypaxcenns Hupok. [lpoananizosano demoepaghiuni ma KainiuHi 0aui, iH0ekc aKmueHoOCmi 3axX80pro-
eanus (SLEDAI-2K) i nowkodxcenns (SLICC/ACR). JlabopamopHi docaiOiceHHs 6KA0UAAU 3A2aAAbHUL AHANI3 KPOGI 3i
weudkicmio ocioanus epumpoyumie (IIIOE), C-peaxmuegnuii 6inox (CPb), eucoxouymausuii CPE (6u-CPb), anmu-
mina do CPBE, kpeamunin cuposamku kpogi, pieni C3 i C4 komniemenmy, 3aeanvruil ananiz cevi, 00608y npomeinypiro,
cneyugivni aymoanmumina, inmepaeikin-6 (1J1-6), 1LJI-10.

Pezyavmamu. Y xeopux 3 nonyc-neghpumom cnocmepieanracs 3Ha4Ho 6invuia yacmoma epumemMamo3Ho2o 8UCUNY
Ha 0bauyyi y euensi0i memenuxa, rimgpadenonamii, cnaeHomezanii, cepo3umis, NyAbMoHImMYy, AUXOMAHKU, HEKPOMUYHO20
8ACKYAIMY ma apmepianbH020/8eH03H020 Mpom0O03y; modi sk genomen Peiino, cundpom Illeepena, yparxcenns nepughe-
Ppu1Hoi Hepeoeoi cucmemu yacmiue sunukanu y xeopux Ha CUB 6e3 ypaxcenHs HUpoK. Y xeopux 3 aronyc-rHegpumom
cnocmepieascs suwuii pieens HIIOE ma nuxcuuii pieens 1J1- 10 nopisnsano 3 nayicumamu 6e3 Hupkosux npossie. Yacmo-
ma euseaeHHs ma mump aHmumin 0o deocnipanvhoi JIHK 6yau docmogipHo euwumu y epyni Xeopux Ha Aonyc-Hegpum
nopigHsaHo 3 nauiecumamu oe3 ypaxcenns Hupok. Pieni C3 i C4, CPB, éu-CPb, aumumin do CPb, I/I-6 cymmego He
GIOPIZHAAUCH MIdIC 2DYNAMU.

IIpu npoeedenni bacamopaxmoprozo amanizy eusenrero, wo nyasmonim (BII 5,34 (95% I 1,88-15,10),
p=0,002), apmepianvhuii/eeno3nuii mpom6os (BII 6,80 (95% /1 1,87-24,70), p=0,004), nozumueni anmumina 0o 060-
cnipanvroi IHK (BII 6,22 (95% JI1 1,89-20,50), p=0,003), suwuii indexc SLEDAI-2K (BIII 1,15 (95% /1 1,08-1,23),
p<0,001), mosrodwuii eix Ha momenm debromy 3axeoprosanns (BIII 0,96 (95% I 0,93-0,99), p=0,003) niosuwyioms
pusuk aonyc-tegpumy, mooi ax cunopom Peiino (BII 0,20 (95% A1 0,08-0,49), p<0,001) noe’a3anuii 3i 3HUNCEHHAM
PUBUKY Mtonyc-Heghpumy.

Ceped xgopux 3 atonyc-Heghpumom 27 nayienmis (15,3%) maau neghpomuunuii cundpom. Y 6aeamopaxmopromy
AoeicmuyHomy ananizi wonosiva cmamo (BII 5,21 (95% J1 1,77-15,30), p=0,003) i euwuii indexc SLICC/ACR (BIIIl
2,12(95% 11 1,45-3,09), p<0,001) acouitosaauce 3 niouueHuUM puzuKom HegppomuuHo2o cuHopomy, mooi ax Aimgpade-
nonamis (BII 0,31 (95% /1 0,12-0,80), p=0,02) noe a3ana 3i 3HUNCEHUM PUSUKOM POIGUMKY HEDPOMUUHO20 CUHOPOMY.

Bucnosku. Hawa koeopma ykpainceKkux nayienmie 3 Aonyc-ve@pumom 0eMoHCmpye neewi 8iOMiHHOCIMI 8 0eMo-
epaghiuHux, KAHIYHUX | 1aO0PAMOPHUX NOKA3HUKAX nopieHAHO 3 xeopumu Ha CYUB be3 ypaxcenns nupok. Lli giominnocmi
30e0inbuloeo 6idnosidaroms pe3ynbmamam MidcHapoOHUX 00CAIONCeHb 3a yHacmi NAYIEHMIB IHMUX HAYIOHAbHOCTel].

KnrouoBi ciioBa: cucmemnuii uepeonuii 6o64ak, aonyc-negpum, pakmop pusuxy, biomapkepu, aymoanmuming,
inmepaeixinu.

Introduction. Immune complex mediated inflam-
mation of the kidney, known as lupus nephritis (LN),
is one of the most significant manifestations of systemic
lupus erythematosus (SLE) [1]. LN develops in nearly
25-75% of SLE patients [2], usually at the onset of SLE
or within the first five years of disease onset [3]. Data on
the predictors of LN development among patients with
SLE remain limited. However, male sex, younger age
at the time of SLE diagnosis, and Hispanic or African
American ethnicity are generally considered risk factors
for LN [2, 4].

Ouner bopucosuy fpemeHko
o.b.iaremenko@gmail.com

Although the dysregulated immune response in
SLE is also responsible for the development of LN, re-
cent research suggests that the role of autoantibodies
may not be as direct as previously thought, with a greater
emphasis on infiltrating innate cells causing local renal
inflammation [5]. Factors such as ethnicities, human
leukocyte antigen genotypes, specific autoantibodies
and autoantigens have been linked to the development
of LN [1]. However, the specific immunological mech-
anisms that determine why some individuals with SLE
develop LN and others do not remain unclear. Aw Y.T.
et al. hypothesized that intrinsic differences in the un-
derlying peripheral immunophenotype of some individ-
uals with SLE predispose to a proinflammatory response
in renal tissue leading to the development of LN [1]. It
was found that patients with LN had increased Th2 and
T regulatory cells compared to both SLE patients with-
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out nephritis and healthy donors. So SLE patients with
and without LN have distinct immunologic differences
that may reflect the unique pathophysiological process-
es contributing to disease manifestations [1].

LN may present with clinical manifestations (arte-
rial hypertension, edema) [4] and/or laboratory chang-
es (proteinuria, active urinary sediment, increased se-
rum creatinine), and can progress to end-stage renal
disease (ESRD) [3]. Kidney biopsy is the gold standard
for diagnosing LN and determining the degree of renal
inflammation [6]. Histologically LN is characterized
by glomerular deposition of immune complexes with
damage of mesangial, endothelial, and epithelial cells.
Based on the glomerular location, extent, and pat-
tern of injury LN can be classified into six histological
classes established by the World Health Organization
(WHO) and later updated by the International Society
of Nephrology/Renal Pathology Society (ISN/RPS):
minimal mesangial, mesangial proliferative, focal pro-
liferative, diffuse proliferative, membranous, and ad-
vanced sclerosing LN [7]. Classes I11-VI are associated
with the greatest risk of long-term damage [4, 8]. Al-
though kidney biopsy is considered the gold standard to
accurately capture the degree of kidney inflammation,
the renal domain score of the SLE disease activity index
(rSLEDAI) is among the most commonly used routine
clinical measures of LN activity [6].

LN has a greater impact on mortality than any
other SLE manifestation. Despite the management
options provided for patients with LN, 10% to 30% of
cases progress to ESRD within 15 years after diagnosis
[4]. A recent study suggests that simultaneous positivity
for anti-dsDNA, -nucleosome, and -histone antibodies
is related to severe LN with the rapid decline of renal
function [9].

Despite the extensive international literature dis-
cussing LN, studies concerning clinical and laboratory
associations of LN are limited in Ukraine. Data about
the pattern of pro- and anti-inflammatory markers in
patients with LN are still scarce and contradictory.

The aim of the study: to determine the prevalence
of LN and to identify the demographic, clinical, and
laboratory characteristics of LN in Ukrainian patients
with SLE. In addition, we assessed and compared pro-
and anti-inflammatory markers in SLE patients with
and without renal involvement.

Materials and methods. This cross-sectional
study was conducted at the Department of Internal
Medicine #3 of Bogomolets National Medical Uni-
versity and included 391 patients 18 years and older
who were diagnosed with SLE in the period from 1994
to 2023. All patients who had been initially monitored
before 2019 were diagnosed in accordance with the
American College of Rheumatology (ACR) criteria
(1982, updated 1997) [10], in 2019, the diagnosis
of SLE in these patients was reviewed for compli-
ance with the European League Against Rheumatism
(EULAR)/ACR classification criteria 2019 [11]. Ac-
cording to the results of this review, 11 patients were

excluded from the primary pool of patients, and the
data of 380 persons were included in the final analysis.
All study procedures were in accordance with the
Declaration of Helsinki and were approved by the
Ethics Committee of Bogomolets National Medical
University.

Patients were reviewed for demographic details
(sex, age), age at SLE onset, clinical manifestations
of SLE (current and in medical history), SLE Disease
Activity Index 2000 (SLEDAI-2K) [12], and SLICC/
ACR Damage Index [13]. Laboratory evaluations
included complete blood count with an erythrocyte
sedimentation rate (ESR) measured by Westergren
method, C-reactive protein (CRP) measured by la-
tex turbidimetric method (Roche Diagnostics, Swit-
zerland), high-sensitivity CRP (hs-CRP) measured
by an enzyme-linked immunosorbent assay (ELISA)
(DRG International Inc., USA), serum creatinine,
complement C3 and C4 levels, urinalysis, 24-hour
urine protein. The estimated glomerular filtration rate
(eGFR) was calculated using Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equation
[14]. Immunological markers, such as antinuclear
antibodies detected by indirect immunofluorescence
(EUROIMMUN, Germany; positive >1:80, in accor-
dance with EULAR/ACR criteria 2019), anti-double-
stranded DNA (anti-dsDNA), anti-Smith (anti-Sm)
antibodies, anti-Ro/SS-A, anti-La/SS-B, anti-ribo-
nucleoprotein (anti-RNP), antiphospholipid antibod-
ies, including immunoglobulin G (IgG) and immuno-
globulin M (IgM) anticardiolipin antibodies, anti-2-
glycoproteins (all measured by a standardized ELISA,
EUROIMMUN, Germany), and lupus anticoagulant
(measured by coagulation assay, Siemens, Germany)
were also documented. Serum levels of anti-CRP an-
tibodies, interleukin-6 (IL-6), and IL-10 were assayed
by ELISA (Wuhan Fine Biotech Co., Ltd., China;
Demeditec Diagnostics GmbH, Germany).

LN was diagnosed by renal biopsy and/or accord-
ing to renal SLEDAI criteria in the absence of other al-
ternative causes. All pathology reports of patients who
underwent kidney biopsies were reviewed to identify
the ISN/RPS histological class of LN [7]. The pres-
ence of renal involvement due to renal SLEDAI cri-
teria (score 4-16) was defined by the presence of at
least one subcomponent of the following on urinaly-
sis: hematuria (>5 RBC/HPF), proteinuria (>0.5 g/24
hours), pyuria (>5 WBC/HPF), urinary casts (heme-
granular or red cell).

The use of the following medications at baseline
was reviewed: hydroxychloroquine, glucocorticoids,
cyclophosphamide, mycophenolate mofetil, azathio-
prine, methotrexate, rituximab, belimumab. Adjust-
ment of glucocorticoid dose or treatment regimen if
needed was made after blood and urine collection.

For statistical analysis, EZR software (version
1.61) was used. Data were presented as means (* stan-
dard deviations) or medians (interquartile range) for
normal distributing or non-normal distributing contin-
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uous variables, respectively, and numbers (%) for cate-
gorical variables. For the comparisons between groups,
Student’s t-test or the Mann-Whitney test was used for
continuous variables, and Fisher’s exact test (or chi-
square test when appropriate) was used for categorical
variables. Stepwise multiple logistic regression analysis
was performed to identify variables independently as-
sociated with renal involvement. The significance level
was determined as p<0.05.

Results. A total of 380 patients with SLE were en-
rolled in the study, including 176 with LN and 204 with
non-renal SLE. All study cohort participants were of
Caucasian ethnicity. The median age of the patients was
37 (26-48) years and the majority of the patients were
female (n=331; 86.6%). The age at disease onset was
27 (20-40) years and the disease duration was 59.5 (22-
120) months. The median values of SLEDAI-2K and
SLICC scores were 10 (6-16) and 1 (0-2), respectively.

Hydroxychloroquine was used in 64.7% of the patients
and glucocorticoids were used in 78.8% of patients.
Regarding immunosuppressants, cyclophosphamide,
mycophenolate mofetil, azathioprine, and methotrex-
ate, were used in 3.5%, 1.2%, 1.5%, and 2.3% of the
patients, respectively. Belimumab was used in 5.0% of
patients and rituximab was received by 0.3% of patients.

Overall, only 7 (4.0%) of our total LN patients
had performed kidney biopsies. The most common
ISN/RPS class of LN in our study was class IV, seen in
57.1% of biopsied cases. Class V was detected in 28.6%
and class I11 in 14.3% for each. Two patients (1.1%) of
the total LN cohort of our study required renal replace-
ment (RRT) therapies; one was on RRT (hemodialysis)
at the time of presentation.

Kidney involvement in SLE was associated with ei-
ther younger age of patients and younger age at disease
onset (Table 1).

Table 1
Clinical and laboratory manifestations of SLE patients depending on the presence of renal involvement
Variables SLE patients with LN (n=176) | Non-renal SLE patients (n=204) D
Demographic data
Male sex, n (%) 28 (15.9) 23 (11.3) 0.243
Age, years 33 (24-42) 40 (29-50.5) <0.001
Age at SLE onset, years 24 (18-35) 30 (21-44) <0.001
Disease duration, months 56 (14-108) 59 (24-120) 0.162
SLE-specific indices
SLEDAI-2K score 14 (8-19) 8 (4-14) <0.001
SLICC/ACR score 1(1-2) 1 (0-2) 0.013
Clinical manifestations, n (%)
Skin manifestations 121 (69.5) 131 (64.5) 0.358
Malar rash 74 (43.0) 66 (32.5) 0.047
Alopecia 59 (33.9) 57 (27.9) 0.255
Sjogren’s syndrome 5(@.1) 16 (8.5) 0.048
Mucous membrane manifestations 62 (35.4) 66 (32.8) 0.675
Arthritis 104 (59.4) 114 (59.4) 0.632
Raynaud’s syndrome 33 (19.0) 64 (31.8) 0.006
Arterial/venous thrombosis 17 (9.7) 5(2.5) 0.005
Necrotizing vasculitis 16 (9.2) 4 (2.0) 0.003
Lymphadenopathy 107 (61.1) 89 (44.3) 0.002
Splenomegaly 19 (10.9) 6 (3.0) 0.004
Serositis 83 (47.4) 60 (29.7) <0.001
Cardiac manifestations 114 (65.1) 114 (56.4) 0.106
Pulmonitis 57 (32.8) 27 (13.4) <0.001
CNS involvement 36 (20.5) 41 (20.3) 0.928
PNS involvement 7 (4.0) 25(12.4) 0.004
Antiphospholipid syndrome 13 (8.2) 13 (7.0) 0.842
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Continuation of Table 1

Variables SLE patients with LN (n=176) | Non-renal SLE patients (n=204) p
Fever 63 (37.3) 47 (24.0) 0.008
Weight loss 24 (16.0) 30 (16.0) 0.889
Laboratory data
Anemia, n (%) 43 (53.7) 29 (44.6) 0.354
Leukopenia, n (%) 41(53.2) 37 (58.7) 0.632
Thrombocytopenia, n (%) 26 (33.8) 20 (31.3) 0.889
Serum creatinine, pmol/L 90 (64-110) 70 (61-80) 0.004
eGFR, ml/min/1.72m2 81.7£33.4 91.4+24.7 0.032
ESR, mm/hr 28 (13-48) 21 (10-35) 0.010
CRP, mg/L 6 (0-18) 8 (0-24) 0.153
hs-CRP, mg/L 7.19 (2.50-25.98) 6.79 (4.67-15.21) 0.795
IL-6, pg/ml 4.53 (2.40-10.40) 5.38 (2.30-23.51) 0.910
IL-10, pg/ml 3.21 (3.00-26.57) 14.58 (3.21-28.77) 0.042
C3,g/L 0.87 (0.65-1.03) 0.75 (0.61-1.06) 0.532
C4,g/L 0.15%0.09 0.1410.06 0.634
Autoantibody positivity
Anti-dsDNA, n (%) 84 (71.8) 93 (59.2) 0.042
Anti-dsDNA titer, [U/ml 23 (6-53) 13 (4-29) 0.002
Anti-Sm, n (%) 9(14.5) 14 (29.2) 0.106
Anti-Ro, n (%) 28 (51.9) 29 (50.9) 0.928
Anti-La, n (%) 13 (25.0) 8(17.8) 0.537
Anti-RNP, n (%) 12 (31.6) 19 (50.0) 0.163
APLA, n (%) 21 (61.8) 11(42.3) 0.22
Anti-chromatin, n (%) 18 (72.0) 16 (53.3) 0.255
Anti-CRP, ng/ml 6.91 (4.79-10.89) 7.75 (4.78-12.29) 0.685
Medications
Glucocorticoids, n (%) 139 (79.0) 159 (77.9) 0.905
Oral glucocorticoid dose, mg/d 10 (10-20) 10 (7.5-20) 0.248
Hydroxychloroquine, n (%) 102 (58.0) 144 (70.6) 0.014
Cyclophosphamide, n (%) 7(5.1) 2 (1.7) 0.247
Mycophenolate mofetil, n (%) 2(1.4) 1(0.8) 0.889
Azathioprine, n (%) 4(2.9) 0(0.0) 0.132
Methotrexate, n (%) 1(0.7) 54.2) 0.143
Rituximab, n (%) 1(0.6) 0(0.0) 0.944
Belimumab, n (%) 11(6.3) 8(3.9) 0.424

Note: values are expressed as a median (QI-QIII), means (tstandard deviations), or n (%).

Bolded p values indicate statistically significant group differences between SLE patients with lupus nephritis and non-renal

SLE patients.

Abbreviations: SLE: systemic lupus erythematosus; LN: lupus nephritis; ESR: erythrocyte sedimentation rate; CRP:
C-reactive protein; eGFR: estimated glomerular filtration rate; SLEDAI-2K: Systemic Lupus Erythematosus Disease
Activity Index-2000; SLICC/ACR: Systemic Lupus International Collaborating Clinics/American College of Rheumatology
Damage Index; CNS: central nervous system; PNS: peripheral nervous system; eGFR: estimated glomerular filtration rate
using CKD-EPI; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; hs-CRP: high-sensitivity C-reactive
protein; IL: interleukin; anti-dsDNA: anti-double-stranded DNA antibodies; anti-Sm: anti-Smith antibodies; anti-RNP:
anti-ribonucleoprotein antibodies; APLA: antiphospholipid antibodies; anti-CRP: anti-C-reactive protein antibodies.
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The proportion of male sex in patients with LN
was higher than in non-renal SLE, however, the statis-
tical significance was not reached. Malar rash (43.0% vs
32.5%), lymphadenopathy (61.1% vs 44.3%), spleno-
megaly (10.9% vs 3.0%), serositis (47.4 vs 29.7%), pul-
monitis (32.8% vs 13.4%), fever (37.3% vs 24.0%) were
more common in patients with LN; while Raynaud’s
phenomenon (19.0% vs 31.8%), Sjogren’s syndrome
(3.1% vs 8.5%), peripheral nervous system manifesta-
tions (4.0% vs 12.4%) occurred more often in patients
with non-renal SLE. Besides, a higher proportion of
LN patients had necrotizing vasculitis (9.2% vs 2.0%)
and a history of arterial/venous thrombosis (9.7% vs
2.5%) compared to patients without kidney involve-
ment. In addition, the SLEDALI score of LN patients
was significantly higher (14 (8-19) points vs 8§ (4-14)
points, p<0.001) than in non-renal SLE patients. The
frequency of anemia, leukopenia, and thrombocytope-
nia did not differ significantly between the groups. LN
patients had significantly higher serum creatinine levels
than those with non-renal SLE (90 (64-110) umol/L

vs 70 (61-80) umol/L, p=0.004). Accordingly, eGFR
in LN patients was lower compared to the non-renal
SLE group (81.7%£33.4 ml/min/1.72m2 vs 91.4+24.7
ml/min/1.72m2, p=0.035). Patients with LN were
found to have higher ESR levels (28 (13-48) mm/hr
vs 21 (10-35) mm/hr, p=0.01) and lower IL-10 level
(3.21 (3.00-26.57) pg/ml vs 14.58 (3.21-28.77) pg/ml,
p=0.042). Either frequency of anti-dsDNA positivity
and its titer were higher in the LN group with no dif-
ferences in regard to other autoantibodies. C3 and C4,
CRP, hs-CRP, anti-CRP, and IL-6 levels showed no
significant difference between the groups. It should be
noted that the proportion of LN patients taking hy-
droxychloroquine (58.0%) was significantly lower than
in the non-renal SLE group (70.6%, p=0.014). No dif-
ferences were found in other medications used and oral
glucocorticoid dose.

Based on the baseline comparisons above, risk
factors were estimated by logistic regression analysis
(Table 2).

Table 2
Logistic regression analysis of variables independently associated with LN
Univariate analysis Multivariate analysis
Variables Coefficient (();i ;l%r%tli;) p Coefficient (();1 ;l;)rétli;) J

Age -0.04%0.01 0.96 (0.95-0.98) <0.001

Age at onset -0.03%0.01 0.97 (0.95-0.99) <0.001 | -0.05%0.02 0.96 (0.93-0.99) 0.003
SLEDAI-2K score 0.11£0.02 1.12 (1.08-1.15) <0.001 0.14%0.03 1.15 (1.08-1.23) <0.001
SLICC/ACR score 0.2440.09 1.27 (1.05-1.53) 0.012

Malar rash 0.42+0.21 1.54 (1.01-2.34) 0.045

Sjogren’s syndrome -1.04£0.52 0.35(0.13-0.99) 0.047

Raynaud’s syndrome -0.69+0.25 0.50 (0.31-0.81) 0.005 -1.63£0.47 0.20 (0.08-0.49) <0.001
ﬁggﬁ}{) o 1.59£0.53 | 4.93(1.74-13.9) | 0.003 | 1.92£0.66 | 6.80(1.87-24.70) | 0.004
Necrotizing vasculitis 1.61£0.57 4.99 (1.63-15.2) 0.005

Lymphadenopathy 0.68+0.21 1.98 (1.31-2.99) 0.001

Splenomegaly 1.38+0.48 3.96 (1.54-10.2) 0.004

Serositis 0.7610.22 2.14 (1.40-3.26) <0.001

Pulmonitis 1.14%0.26 3.14 (1.88-5.25) <0.001 1.68%0.53 5.34 (1.88-15.10) 0.002
PNS involvement -1.22+0.44 0.30 (0.12-0.70) 0.006

Fever 0.63%0.23 1.87 (1.19-2.94) 0.007

Hydroxychloroquine -0.55+0.22 0.57 (0.38-0.88) 0.01

ESR 0.0140.01 1.01 (1.00-1.02) 0.005

Anti-dsDNA positivity 0.53%0.26 1.70 (1.01-2.84) 0.044 1.8310.61 6.22 (1.89-20.50) 0.003
Anti-dsDNA titer 0.0610.002 1.01 (1.00-1.01) 0.004

IL-10 -0.04£0.02 0.96 (0.93-0.99) 0.02

Abbreviations: LN: lupus nephritis; SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index-2000; SLICC/ACR:
Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index; PNS: peripheral
nervous system; ESR: erythrocyte sedimentation rate; IL: interleukin; anti-dsDNA: anti-double-stranded DNA antibodies.

In multivariate logistic analysis, LN was found to
be positively associated with pulmonitis (OR 5.34 (95%
CI 1.88-15.10), p=0.002), arterial/venous thrombosis

(OR 6.80 (95% CI 1.87-24.70), p=0.004), anti-dsDNA
positivity (OR 6.22 (95% CI1 1.89-20.50), p=0.003), and
higher SLEDAI score (OR 1.15 (95% CI 1.08-1.23),
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p<0.001). However, renal involvement was negatively (OR 0.96 (95% CI 0.93-0.99), p=0.003). An area under
associated with Raynaud’s syndrome (OR 0.20 (95% CI  the curve (AUC) of 0.856 was obtained in the receiver
0.08-0.49), p<0.001) and younger age at disease onset operating characteristic (ROC) curve (Fig. 1).
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Fig. 1. ROC-curve for the multivariate logistic analysis of risk factors for renal involvement in patients with SLE.
Variables included in the model: age at onset, SLEDAI-2K score, Raynaud’s syndrome, arterial/venous thrombosis,
pulmonitis, and anti-dsDNA positivity.

In the LN group, 27 patients (15.3%) had nephrotic syndrome and 149 patients (84.7%) had non-nephrotic
range proteinuria (Table 3).

Table 3
Clinical and laboratory manifestations of LN patients depending on the presence of nephrotic syndrome
Variables LN patients with nephrotic LN patient§ wit‘h non-nephrotic E
syndrome (n=27) proteinuria (n=149)
Demographic data
Male sex, n (%) 9(33.3) 19 (12.8) 0.032
Age, years 30 (25-42) 33 (24-42) 0.998
Age at onset, years 24 (18-37) 24 (19-35) 0.933
Disease duration, months 48 (12-96) 60 (14-120) 0.633
SLE-specific indices
SLEDAI-2K score 14 (8-18) 14 (8-19) 0.780
SLICC/ACR score 2 (1-4) 1(0-2) <0.001
Clinical manifestations, n (%)
Skin manifestations 21 (77.8) 100 (68.0) 0.419
Malar rash 13 (48.1) 61 (41.5) 0.668
Alopecia 8(29.6) 51 (34.7) 0.772
Sjogren’s syndrome 1(4.0) 4(3.1) 0.682
Mucous membrane manifestations 13 (48.1) 49 (33.1) 0.209
Arthritis 16 (59.3) 88 (59.5) 0.850
Raynaud’s syndrome 5(18.5) 28 (19.0) 0.842
Arterial /venous thrombosis 8(29.6) 9 (6.0) 0.005
Necrotizing vasculitis 0(0.0) 16 (10.9) 0.065
Lymphadenopathy 11 (40.7) 96 (64.9) 0.035
Splenomegaly 4 (14.8) 15 (10.1) 0.712
Serositis 12 (44.4) 71 (48.0) 0.897

YKPATHCBKUI XXYPHOA HEPPOAOTIT T AlaAidy N22 (78) 2023 OpUriHOABHI HOYKOBI POBOTH 75



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (78)’2023

Continuation of Table 1

Variables LN patients with nephrotic LN patient§ wit.h non-nephrotic P
syndrome (n=27) proteinuria (n=149)

Cardiac manifestations 13 (48.1) 101 (67.8) 0.091
Pulmonitis 7 (25.9) 50 (34.0) 0.543
CNS involvement 6(22.2) 30 (20.1) 0.992
PNS involvement 1(3.8) 6(4.1) 0.646
Antiphospholipid syndrome 4 (16.7) 9 (6.6) 0.264
Fever 8(30.8) 55(38.5) 0.597
Weight loss 3(12.0) 21 (16.8) 0.757
Laboratory data
Anemia, n (%) 9 (52.9) 34 (54.0) 0.842
Leukopenia, n (%) 8(50.0) 33 (54.1) 0.992
Thrombocytopenia, n (%) 4 (25.0) 22 (36.1) 0.584
Serum creatinine, pmol/L 111 (80-200) 82.9 (60-100) 0.001
eGFR, ml/min/1.72m2 62.3+£36.3 86.3+31.2 0.004
ESR, mm/hour 36.5 (28-45) 24 (12-50) 0.223
CRP, mg/L 6.1 (0.5-12.0) 5.9 (0.0-24.0) 0.612
hs-CRP, mg/L 6.3 (1.6-7.2) 7.2 (5.2-27.8) 0.176
IL-6, pg/ml 5.4 (2.7-10.7) 4.3(2.4-7.2) 0.375
IL-10, pg/ml 9.1 (3.0-30.9) 3.2 (3.0-26.6) 0.620
C3,g/L 0.825+0.146 0.908+0.295 0.524
C4,¢g/L 0.172+0.101 0.143+0.087 0.524
Autoantibody positivity
Anti-dsDNA, n (%) 17 (77.3) 67 (70.5) 0.705
Anti-dsDNA titer, [U/ml 43 (23-54) 18 (6-46) 0.046
Anti-Sm, n (%) 2 (12.5) 7 (15.2) 0.889
Anti-Ro, n (%) 6 (46.2) 22 (53.7) 0.881
Anti-La, n (%) 2(16.7) 11 (27.5) 0.698
Anti-RNP, n (%) 2 (18.2) 10 (37.0) 0.446
APLA, n (%) 5(50.0) 16 (66.7) 0.607
Anti-chromatin, n (%) 3(42.9) 15 (83.3) 0.152
Anti-CRP, ng/ml 6.4 (4.8-10.9) 7.4 (4.9-10.9) 0.596
Medications
Glucocorticoids, n (%) 17 (63.0) 122 (81.9) 0.069
Oral glucocorticoid dose, mg/d 10 (10-15) 25 (10-30) 0.289
Hydroxychloroquine, n (%) 16 (59.3) 86 (57.7) 0.952
Cyclophosphamide, n (%) 2 (8.7) 5(4.3) 0.742
Mycophenolate mofetil, n (%) 1(4.3) 1(0.9) 0.772
Azathioprine, n (%) 4(17.4) 0(0.0) 0.004
Methotrexate, n (%) 0(0.0) 1(0.9) 0.473
Rituximab, n (%) 0(0.0) 1(0.7) 0.454
Belimumab, n (%) 3(11.1) 8(5.4) 0.517

Note: values are expressed as a median (QI-QIII), means (tstandard deviations), or n (%).

Bolded P values indicate statistically significant group differences between LN patients with nephrotic syndrome and LN
patients without nephrotic syndrome.

Abbreviations: SLE: systemic lupus erythematosus; LN: lupus nephritis; ESR: erythrocyte sedimentation rate; CRP:
C-reactive protein; eGFR: estimated glomerular filtration rate; SLEDAI-2K: Systemic Lupus Erythematosus Disease
Activity Index-2000; SLICC/ACR: Systemic Lupus International Collaborating Clinics/American College of Rheumatology
Damage Index; CNS: central nervous system; PNS: peripheral nervous system; eGFR: estimated glomerular filtration rate
using CKD-EPI; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; hs-CRP: high-sensitivity C-reactive
protein; IL: interleukin; anti-dsDNA: anti-double-stranded DNA antibodies; anti-Sm: anti-Smith antibodies; anti-RNP:
anti-ribonucleoprotein antibodies; APLA: antiphospholipid antibodies; anti-CRP: anti-C-reactive protein antibodies.
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LN patients with nephrotic syndrome had a higher
proportion of male sex than LN patients with non-ne-
phrotic proteinuria (33.3% vs 12.8%, p=0.032). Evalu-
ation of SLE clinical manifestations showed no differ-
ence between both groups except that LN patients with
nephrotic syndrome had a significantly higher frequency
of arterial /venous thrombosis (29.6% vs 6.0%, p = 0.005)
and a lower frequency of lymphadenopathy (40.7% vs
64.9%, p=0.035). There was also a significantly higher
SLICC/ACR damage index score in LN patients with
nephrotic syndrome (2 (1-4) points vs. 1 (0-2) points,
p<0.001). LN patients with nephrotic syndrome had
higher levels of serum creatinine (111 (80-200) pmol/L
vs 82.9 (60-100), p=0.001) and lower eGFR (62.3+36.3

ml/min/1.72m?2 vs 86.3+31.2 ml/min/1.72m2, p=0.004)
than those with non-nephrotic proteinuria. Types of au-
toantibodies were comparably expressed in both groups;
however, the titer of anti-dsSDNA was significantly
higher in LN patients with nephrotic syndrome (43 (23-
54) TU/ml vs 18 (6-46) 1U/ml, p=0.046). There was no
significant difference between the two groups regarding
drug exposure, except for azathioprine, as LN patients
with non-nephrotic proteinuria were less treated with
this medication.

Risk factors for nephrotic syndrome in LN esti-
mated by logistic regression analysis are displayed in
Table 4.

Table 4.
Logistic regression analysis of variables independently associated with nephrotic syndrome in LN
Univariate analysis Multivariate analysis
Variables . Odds ratio . Odds ratio
Coefficient (95% CI) D Coefficient (95% CI) P
Male sex 1.23£0.48 3.42 (1.34-8.7) 0.01 1.65%0.55 5.21 (1.77-15.30) 0.003
SLICC/ACR score 0.69+0.18 1.99 (1.40-2.84) <0.001 0.75£0.19 2.12 (1.45-3.09) <0.001
Arterial/venous 1.4040.57 | 4.06(1.33-12.4) | 0.01
thrombosis
Lymphadenopathy -0.991+0.43 0.37 (0.16-0.86) 0.02 -1.19£0.49 0.31(0.12-0.80) 0.02
eGFR 0.02+0.01 0.98 (0.96-0.99) 0.007

Abbreviations: LN: lupus nephritis; SLICC/ACR: Systemic Lupus International Collaborating Clinics/American College of
Rheumatology Damage Index; eGFR: estimated glomerular filtration rate using CKD-EPI.

In multivariate logistic analysis, male sex (OR 5.21
(95% CI 1.77-15.30), p=0.003) and higher SLICC/
ACR score (OR 2.12 (95% CI 1.45-3.09), p<0.001)
were associated with increased risk of nephrotic syn-

drome, whereas lymphadenopathy (OR 0.31 (95% CI
0.12-0.80), p=0.02) was associated with decreased risk
of nephrotic syndrome development. The AUC of the
corresponding ROC curve was 0.798 (Fig. 2).
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Fig. 2. ROC-curve for the multivariate logistic analysis of risk factors for nephrotic syndrome in LN patients. Variables included
in the model: male sex, SLICC/ACR score, lymphadenopathy.
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Discussion. To the best of our knowledge, this is
one of the largest studies ever undertaken in a Ukraini-
an SLE cohort. Our results are generally consistent with
the results of international studies. The prevalence of
LN was 46.3%, a percentage that lies within the report-
ed range of 25% to 75% from other studies [2]. Patients
with renal involvement were younger than patients with
non-renal SLE in our cohort. In agreement with previ-
ous reports [15], we also found younger age of SLE on-
set in LN patients than in those without kidney involve-
ment. In opposition to most previous studies [16], there
was no significant difference between men in women
in LN and non-renal SLE groups. However, we have
found a higher proportion of males in LN patients with
nephrotic syndrome than in those with non-nephrotic
proteinuria.

Our results were consistent with previous studies
showing a higher prevalence of malar rash [17], se-
rositis [18], pulmonitis [19], lymphadenopathy [20],
necrotizing vasculitis [21], higher SLEDAI score [22],
and lower prevalence of Raynaud’s phenomenon [23],
Sjogren’s syndrome [24], and peripheral nervous system
manifestations [25] in LN patients. SLE patients with
LN had a higher frequency of arterial or venous throm-
bosis than non-renal SLE patients, while no differences
were observed in regard to antiphospholipid syndrome
and antiphospholipid antibodies positivity in line with
literature data [26]. It is well-established that SLE it-
self carries a high risk for thrombotic and procoagulant
status even if not associated with antiphospholipid syn-
drome [27]. So, we suggest that renal involvement may
contribute to the intensified risk of thrombotic events
in SLE patients. Associations of lupus nephritis with
splenomegaly and fever were not confirmed by other
studies. These relationships may be peculiar to the local
ethnic background. A higher SLICC/ACR score was
associated with nephrotic/range proteinuria in agree-
ment with previous studies [28].

In relation to the laboratory findings, our LN pa-
tients had higher ESR levels compared to non-renal SLE
patients, whereas no differences were found in regard to
CRP and hs-CRP levels. This divergence between ESR
and CRP levels in LN patients was already reported in
other studies [29, 30]. Other authors have reported that
LN patients have higher levels of anti-CRP antibodies
[31], but our data were unable to confirm this. Despite
previous studies reporting higher levels of IL-10 in LN
patients [32], we have found the opposite association
that supports the hypothesis that IL-10 can be either
protective or pathologic at different stages of the dis-
ease [33]. In line with previously published data [34],
there was no difference in the levels of 1L-6 between
the groups. Neither C3 nor C4 complement levels were
found to be significant predictors of renal involvement
in SLE which corresponds to some other studies [35].

In line with previous studies [32], we have as well
shown that LN patients had a higher frequency of anti-
dsDNA positivity than non-renal SLE patients. Fur-
thermore, the titer of anti-dsDNA was significantly
higher in LN patients with nephrotic syndrome com-
pared to those with non-nephrotic range proteinuria. It
corresponds to the results of Asif S. et al. [36] that re-
ported a correlation between quantitative anti-dsDNA
levels and the severity of proteinuria in SLE patients.

In our study, fewer SLE patients with LN received
hydroxychloroquine compared to non-renal SLE pa-
tients and hydroxychloroquine showed a protective
effect on decreasing the risk of renal involvement in
univariate analysis. It should be noted that some LN
patients in our cohort were monitored by nephrologists
only and were referred to our department for SLE di-
agnosis confirmation or correction of the treatment al-
gorithm. So, we recorded only baseline medication use
and not the therapy that was adjusted after the visit to
our department.

This article is subject to several limitations. The
most prominent one is the absence of kidney biopsy re-
sults for confirmation of lupus nephritis diagnosis in the
vast majority of patients. It generally reflects the biopsy
rates in Ukraine as a very low percentage of patients
agree to undergo this invasive and potentially hazardous
procedure due to fear of possible complications, finan-
cial reasons, personal beliefs, etc. Another problem is
the small number of specialized institutions in Ukraine
capable of performing kidney biopsies. Accordingly, we
could not assess the clinical characteristics of LN de-
pending on the histological class.

Another limitation is the relatively small study
sample and conduction at a single center over a period
of many years. More close interaction with specialized
nephrology centers is warranted for future research.

Conclusions. Our cohort of Ukrainian LN patients
showed different characteristics in demographic, clini-
cal, and laboratory findings compared to patients with
non-renal SLE. These features are mostly on par with
LN patients of other nationalities around the world.
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Abstract. The study of immune mechanisms during pregnancy is an important area of research aimed at
understanding the immunogenesis of pregnancy and its complications. One such complication is nephropathy,
which requires accurate prediction of its course and appropriate therapy.

The present study aimed to assess the blood levels of T-lymphocytes (T-helper, T-suppressor/cytotoxic),
B-lymphocytes, and markers of their activation in pregnant women, with a particular focus on patients with
preeclampsia (PE).

Methods. Using a cellular cytofluorimeter and the corresponding test systems, we determined the relative levels of
immunocompetent blood cells such as CD3+, CD4+, CD&+, CD19+-/ with the expression of HLA-DR, CD25,
CDS5 activation markers in 436 non-pregnant women and 514 pregnant women. We analyzed the characteristics
of these indicators at different stages of pregnancy, specifically before (1-4 groups) and after (5 group) 20 weeks.
In the second stage, we performed an analysis of the indicators in 107 women with PE, 14 women after PE, and 54
pregnant women in the reference group without complications at 20+ weeks. This analysis included T- and B-cell
studies of these patient groups under in vitro conditions with autoserum and inactivated serum.

Results. The first weeks of pregnancy were characterized by a high relative level (%) in the blood of T-1
and subpopulations of T-h and Ts/c, as well as their activation according to the expression data of DR,
CD25 (for CD4 +-1), and CDS5 (for CD19 +-1). These indicators significantly decrease from 20 weeks of
pregnancy and become comparable to the levels in non-pregnant women. The percentages of CD3+4+25 +-/
and CD19+5 +-1 are below the normal range, indicating a decrease in T-helper cell and B-cell activation
during this period of pregnancy. In patients with PE after 20 weeks of pregnancy, the relative levels of T-1,
B-1, T-h, and Ts/c did not differ from the reference group. Incubation of T- and B-I of women with PE
with autoserum in vitro almost tripled the number of T- and B-I, and the blocking effect was greater than
in women without PE, with a significant difference between them; the average ratio T-1/T-las exceeded the
reference in the subgroup of active manifestations of PE.

Conclusion. Studying the relative levels of T-I, T-h, T-s/c, and B-l in the blood, as well as markers of their
activation, at different stages of pregnancy with in vitro detection of features of the humoral immune response
as predictors of NP allows determining individual components of immunogenetic and prognostic markers for
personalized therapy during pregnancy.

Key words: pregnancy, immunology, preeclampsia, T- and B-lymphocytes, markers, lymphocyte activation.
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JI.€. Tymanosal, O.B. Koqomiens!, B.€. IpigucskaZ, T.B. ITopommuaZ-3, O.B. Pomamenko?3,
H.A. KanininaZ-3, O.B. Tpoxumosuu!, A.T. Kopnanpka!, O.I1. Pa6enko?, O.0. Moiyanosa4

XapakrepucTuku T- i B-1iM¢ouuTiB KpoBi Ha pi3HMX T€PMiHAX BAriTHOCTI
Ta 0COOJMBOCTI IMYHITETY Y 2KiHOK 3 NpeeKJIaMIICi€l0

TV «IHcTUTYT NepiaTpii, akylepceTsa i rinexostorii iMeHi akageMika O.M. JIyk’asHOBOI
HAMH VYkpainn» , M. KuiB, Ykpaina
2TV «Iacruryt Hedponorii HAMH Vkpainw», m. Kuis, Ykpaina
3SY «Iucrutyt yposorii iM. akan. O.d.Bozianosa HAMH Vkpainw», m. Kuis, Ykpaina
4Kotinika penponyktusHoi Mmeaquunau «Hanis», M. Kuis, YkpaiHa.

Pestome. Jlocaioncenns imyHHUX Mexauizmie nepebicy 6acimHOCMI € ANCAUCUM HANPIMKOM GUSHAUEHHS IMY-
HoeeHe3y HOPMAAbHOI eéazimHocmi ma ii ycKkAaoHeHb, 00HUM 3 AKUX € Hegpponamisi, 045 NPoeHO3YBAHHs nepebdicy ma
C80EYACHOI mepanii.

Mema pobomu — eusnauenus 8 kpoei pienie T- (3 cyononyaayiamu T-x, T-c/u) i B-rimgpoyumis (1) kposi 3 map-
Kepamu ix akmueauii y eacimHux JciHOK, 0cobaugocmeil iMyHimemy y HAUi€HMOK 3 NPeeKAAMNCIEN.

Mamepianu i memodu. 3a 0onomozor KAIMUHHO20 YUMOpAyopumempa i 8ion0GIOHUX Mecm-CUcCmem eU3HA4aNU
8i0HOCHI pigHi iIMyHOKOMnemeHnmHuux Kaimut kposi - CD3+, CD4+, CD&+, CD19+-1 3 excnpecieio mapkepie akmuea-
yii HLA-DR, CD25i CD5y 436 nesacimnux (Hopma - v) ma 514 eazimuux xcinok (xc). Ananizysanru ocobausocmi no-
KA3HUKIG Ha Pi3HUX CMPOKAX azimHocmi, 8 momy uucai 0o (1-4 ep) ma nicas (5 ep) 20 muxcnie éacimuocmi. Ha opyzomy
emani npogedero ananiz nokasnukie 107 ucinok 3 npeexaamnciero (IIE) (11 ep), 14 — nicas nepenecenoi I1E (111 ep) ma
54 sazimnux pegpepenmnoi epynu (p) 6e3 yckaaduens (I ep) na cmpoxax 20+ mudicnie, 6 momy uucai 3 00CAi0NCeHHAMU
T- ma B-ka nayieHmok 6 ymMoeax in vitro 3 aymocuposamxkoil (ac) ma iHaKkmueosaHorw cuposamioio (ic).

Pesynomamu. Iepuwii muici y 6a2imuux JCiHOK XapaxKmepusylomvcs Ak UcoKum eionochum pienem (%) 6 kpoesi
T-n, ix cyononyasuiti T-x i Tc/uy, mak i ix akmueauiero 3a danumu excnpecii DR i CD25 (ons CD4+-n). 1li nokaszunuxu
3 20 musc sacimnocmi 00CMOBIPHO 3HUNCYBANUCH [ He 8I0pi3HAAUCY 6i0 HegazimHuux, a % CD3+4+25+-4, mak camo ax
i CD19+5+-a, Oyau Hudicue HOpMU Ma iHWUX 2P, W0 c8iduumb NPo 3HuNceHHs akmueayii T-x ma B-ka 6 yeii nepiod.

Y nayienmox 3 IIE nicas 20 muxc éaeimuocmi eionochi pieni T-a, B-a, T-x i T-c/uy He 8idpiznsaucs 6io pege-
PpeHmHoi ep be3 yiei namonoeii. Inkybayis T- ma B-n xcinok 3 ITE 3 aymocuposamkoil in vitro maiice 6mpu4i 3HUNCY8A-
aa kinekicmo T- (T-aac) ma B-a (B-aac), 6aokyrouuii egpexm 0ye binvuium, Hixic 6 p y scinok 6e3 IIE 3 docmogipHoro piz-
HUuyero mixc Humu,; cepedue cniggionouients T-1/T-arac nepesuuiyeano pepepenmue 6 nidepyni axmueHux nposgie I1FE.

3akarouenns. ocaioncenns eidnocnux pienie T-a, T-x, T-c/y ma B-a 6 kposi, a makoic mapkepie ix akmueauii
8 pi3HI MepMiHU Yy 8a2iMHUX JHCIHOK 3 BUABACHHAM in Vitro ocobausocmeil eyMopaibHOi AGHKU IMYHIMemy K npeouKmo-
pie IIE 0dozeoastoms eusHauumu okpemi ckaadogi iMyHoeeHe3y ma npoeHOCMUYHI Mapkepu nepebiey eéazimHocmi 045
nepcoHigixoearoi mepanii.

KoirouoBi ciioBa: éazimuicme, imynonoeis, npeexnamncis, T- i B-aimgpoyumu, mapkepu, akmueauis Aimgpoyumis.

Beryn. JlocmimkeHHsT iIMyHHUX MeXaHi3MiB mepe-
0iry BariTHOCTi Ta 0COOJIMBOCTEM y pa3i 11 yCK/IaaHEeHb,
omHuM 3 skux € npeekiamrcia (ITE), e Baxmusolo
CKJIaJ0BOIO BU3HAYEHHS IiIXOAiB A0 MiIBUIIEHHS Ha-
POJKYBaHOCTI B Halllili KpaiHi 3 METOIO BUPILLIEHHS aK-
TyaJIbHUX COLIiaJIbHO-€KOHOMIYHUX IIPOOJIEM.

IMyHHa cucTeMa MaTepi Ipa€e BaxXJIMBY POJIb IIPO-
TSITOM BChOT'O TEPMiHY BariTHOCTI, i MOXJIMBI IBi MpU-
YUHM PO3BUTKY YCKJIAAHEHb Ta HEBUHOLIYBAHHSI: JIE-
¢eKT KIITMHHOTO iMYHITETy Ha piBHi po3Mi3HaBaHHS
¢eTanbHUX aHTUTEHIB i MiIBUIIEHA iIMYHOJIOTiUHA pe-

Hpisnceka BikTopis €BreniBHa
victoriadriyanskaya@gmail.com

aKTUBHICTh Ha HuX. [Ipu 3BUUHOMY HEBMHOIIYBaHHI
MOPYILIYETHCS HOPMaJbHUI CTaH TOJEPAHTHOCTI iMyH-
HOI CUCTeMHM MaTepi J0 aHTUTEHIB IIoaa 3i 30i/IblIeH-
HSIM TUTPY aHTUTIJ JO aHTUTEHiB eMOpioHa, IIalleHTU
Ta 3HUXXEHHS PiBHSI KOMIUIEMEHTY, 11O CBiIYUTH IPO
BaXXJIMBY Y4acTh TYMOPAJbHOIO iMYHIiTETy Y KOMIIEH-
CaTOPHO-IIPUCTOCYBAJbHUX MeXaHi3MaX MaTepUH-
CbKOTro opratismy [1].

B ocTaHHi poKu T0OBeIEeHO, 1110 OCHOBOIO MpobieM
BariTHOCTI MoOXe OyTM TeHETUYHO OOYMOBJIEHUN He-
(eKT iMyHOJIOTIYHOTO KOHTPOJIIO, SIKUIi TTePEIIKOIKAE
cuHte3y T-cymnpecopiB/murorokcnaHux (T-c/11), BHa-
CJIIOK YOTO HEKOHTPOJIbOBAHO MOYMHAIOTh CUHTE3Y-
BaTUCS aHTUTINA, B TOMY YUCJi A0 BIaCHUX TKaHUH. Y
po3mi3HaBaHHIi Ta pearyBaHHI Ha Yy>KOpiJHi aHTUTEHU
B IMYHHIill cucTteMi OEpyTh y4acTh KiJibKa Pi3HUX TH-
MMiB KJIiTUH, TOJJOBHUMU 3 AKUX € CYOIOMYJSILii JTiM-
douuTiB (J1), iX CIIBBIZHOIICHHS Ta (PYHKIiOHAJIbHA
aKTUBHICTb IO NPOLYKIII MeaiaTopiB iMyHiTeTy [2-4].
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BpaxoBytoun ocobauBOCTI (PyHKIIIOHABHOI pi3HOMA-
HITHOCTi, audepeHLianii Ta akTuBauii JiMMOLMTIB,
BaXKJIMBOIO XapaKTEPUCTUKOIO CJIiJl BBaXaTu ix (heHO-
TUIT 3 Pi3HUMU KJacTepamu audepeHuiroBaHHs (CD),
1[0 Ta€ HaKOUIBII MOBHY iH(pOopMallito Mpo JdimM@onu-
TapHi CyOMOMYJISLii Ta iX AKTUBALLIO.

T-n (CD3+) — KJ/II0YOBi KJIITMHU aganTUBHOI
iMyHHOI BiIMIOBIii, SIKi B MpOLECi pO3BUTKY MEPETBO-
protothes B T-xenmepu (T-x) abo T-c/u. T-x (CD4+)
3B SI3YIOTbCSI 3 MOJIEKYJIOI0 TroJIoBHOro Komriuiekcy 11
tunny (MHC II) — HLA-DR Ha moBepxHi aHTUTeH-
MPE3eHTYIOUYUX KJIITUH Ta iHAYKYIOTh MOAAJIbIII peakKilil
Ha uyXopigHuii antureH. T-c/u1 (CD8+) B3aeMoitoTh
3 KiaitTuHaMu-MimeHsasmu yepe3 MHC 1 — HLA-A, B,
C [5-6]. docnimxenus exkcrpecii mojekya DR Ha T-n
€ OJIHi€I0 3 MOXJIMBOCTEN OLiIHKM ix akTuBallii. HLA-
DR-no3utuBHi AiMGOLUTA TPUBAIO LUPKYIIOIOThH y
KpPOBi, a €KCIpecis IbOTO MapKepa HalOUIbII MOBHO
BinObuBae aktuBaliiHuii ctaH T-xumitun (T-ki) Ta ix
cyoronyJsLii, 1o akTyaabHO IJISI JOCHiIXEHb LMX
AHTUIEHIB IiJ yac BariTHOCTi [7].

Tak camo, BaxumBuM KiactepoMm € CD25, gkuit
MPUCYTHI Ha akTuBOBaHUX CD4+T-1, ane iHTEeHCUB-
HICTb loro eKcrpecii Ha peryasiTopHux kiituHax (T-per)
BUIle, HiX y iHmmMx cyornonynsuiid [8]. biomoriuna
dyukuig CD4+CD25+T-k1 — niaTpumMka KJIOHaJIBHOTO
OanaHcy cepel JTiM(OITHUX KIIITUH Ta 3aro0iraHHsI HajI-
MipHili aKTMBallil iMyHHOI CUCTEMMU, B TOMY YMCJIi yepes
BHYTPIlIHBOKJIITUHHI MIephOprHU Ta rpaH3uMu [9].

[MigBumenns yncina CD4+CD25+-k1 Moxe Bin-
OyBaTuCS MpPU 3aMaJIbHUX Tpoliecax Oyab-sKOl eTio-
Jiorii (iH¢eKuiiHOro Ta HeiH(eKILiiiHOro reHesy, ay-
TOiMyHHUX 3axBopioBaHHsX Ta iH) [10]. OcoGnuBocTi
PiBHIB IIMX KJIITUH Yy pa3i HOpMaJbHOI Ta NATOJOTIYHO1
BariTHOCTi HEMOCTATHBHO 3’SICOBaHi.

B-nimdbonutu (CD19+), gKi BignosigaoTh 3a pea-
Jli3alito ryMmopajibHOI iMyHHOI BiIMOBIiIi, MOXHA PO3Ii-
JuTu Ha miarpynu 1 i 2. 3suvaiini B-xititunu (B2) no-
XOJSATh B OCHOBHOMY 3 KiCTKOBOT'O MO3KYy, aKTUBYIOThb
Ta nossipusyTs T-1 no xiitud T1 Ta T2 i onocepen-
KOBYIOTb MIPE3EHTALlil0 AHTUTEHIB 3 MPOAYKIII€I0 IIUTO-
KiHiB Ta ayroanturia [11, 12]. Bl noxoaste 3 neyiHku
IUTO/Ia i MEHILIOI0 MipOI0 3 KiCTKOBOTO MO3KY i MalTh
IBi ocHOBHI miarpynu: B-1a, mo ekcnpecytots CDS sk
3aranpbHuii T-kniTMHHUI Mapkep, i B-1b, ski fioro He
ekcrnpecyioth [13]. CD19+CD5+ B-la € ocHOBHUM
JIKepeJOM MPUPOIHUX i MOMipeaKTUBHUX aHTUTIN, SKi
MiJBUIIEHI y pa3i ayTOiIMyHHUX 3aXBOPIOBaHb (CUHAPOM
[lerpena, peBMaTOINHUII apTpUT, YEPBOHUIN BOBYAK i
uykposuii niabet 1 Tumy) [11, 14] i MoxXyTh 6yTH cripsi-
MOBaHi MPOTU BJIACHUX CTPYKTYP; 1li ayTOAHTUTIJIA, TaK
camo sK i miaBuilieHi piBHi B-1a B-xi1, BUSBAsAIOTECH Y
nauienTis 3 I1E [15, 16], B-n 3 ekcrpecieio CD5 takox
BiflirpatoTh poJsib B iMyHoreHe3i IgA Hedpomarii 3 Bif-
KnageHHsM IgA B Hupkax [17].

AHaJi3 BUIIEHABEAEHOIO KOMILIEKCY I1O0Ka3-
HUKIiB € BaXJIMBUM [Jis MOJAJbIIOT0 BU3HAYEHHS
iIMYHOT€HE3Y HOpMaJIbHOI BaTiTHOCTI Ta i1 YCKJIaJHEHb
JUISI TIPOTHO3YBaHHSI Mepediry Ta CBOEYacHoi Tepartii.

Meta po0OTH: BU3HAYEHHS B KPOBi piBHIiB T-
(3 cyonomynsanissmu T-x, T-c/11) i B-nimdouuris (1)
KpPOBi 3 MapkKepaMu iX aKTUBallil Yy BariTHUX XiHOK,
ocobnuBocTel iMyHiTeTy y nauieHToK 3 I1E.

Marepian Ta Meroau. 3a J0ONOMOIOI  KJIi-
TuHHOro uutodayopumerpa FACSCan (Becton
Dickinson,CIIIA) i Tect cuctem BectonDickinson
(CIJA) BU3HAYaIM 3 BUKOPUCTAHHIM MOHOKJIOHAJb-
Hux aHTUTi1 (MKA) no nudepeHuiiioBaHux aHTUTEHIB
gimdorutie CD3, CD4, CDS§, CD19 ta MapkepiB akTu-
Bawuii HLA-DR iCD25y 436 HeBaritHux (HopMa) Ta 514
BaTiTHUX XiHOK (X) (i3 HEIUIiAHICTIO B aHaMHe3i). [lo-
CJTiIXXEHHS] BUKOHAHO BiJITOBiTHO A0 MPUHLIUIIIB ['eb-
cinrcekoi Jexmapanii (B pamxax HIP Ne0121U110850,
sgka ¢diHnaHcoBaHa HAMH VYkpainu), Bci XiHKU Oynu
npoiHgopMoBaHi Ta gaau 3rogy. [IpoTokoa nocimKeH-
Hst (Ne6 Bim 22.10.22) yxBajieHo JIOKaJIbHUM €TUYHUM
KOMiTeTOM 3a3HaueHoi B poboTi yctaHoBU (1Y «IHCTH-
TYT MeaiaTpii, aKylepcTBa i FIHEKOJIOril iMeHi akaaeMi-
ka O.M. Jlyk’asnoBoi HAMH Ykpainn»).

AHaJnizyBajsii 0COOJIMBOCTI BiTHOCHUX PiBHIB iMy-
HOKOMITETEHTHUX KJIiITUH KPOBi - T-J1 3 cyonmomynsiitisi-
mu T-x Ta T-c/u1, B-1y XiHOK: HEBariTHUX SIK HOPMY
(rpyna H) Ta BariTHux XiHok (k) B I-II TpumecTpax Ha
pi3HuX cTpokax B rpymax (rp): 1 —4-7 (140 x), 2 — 8-9
(163 x),3 —10-12 (133 x), 4 — 13-19 (63 x), 5 — 20-28
(15 x) TUXHIB (TUX).

Ha npyromy erani npoBeaeHO aHalli3 MOKa3HUKiB
107 xinok 3 I1E (II rp), 14 — micnsa nepeHeceHoi I1E
0e3 1i KiIiHiko-nabopatopHux o3Hak (III rp) Ta pede-
peHTHa (p) rp 54 BariTHUX 6eX YyCKJIaJHEHb Ha CTPOKax
20+ trxHiB (I rp), B TOMy umci 3 nocaimkeHHsIMu T-
Ta B-KJI IMX Ipyn Mali€eHTOK B yMOBax in vitro go Ta
micist iHKyOauii 3 ayToCMpOBaTKOU (ac) Ta iHAKTUBO-
BaHOIO CUPOBATKOIO (ic).

OtpumaHi naHi 0OpOOJIEHI CTATUCTUYHO HA Tep-
COHaJILHOMY KOMIT'IOTepi 3a JOMOMOTOI0 MaKeTa Mmpo-
rpam “SPSS for Windows. Bepcisa 11”7 ta “MedStat”.
st cTaTUCTUYHOT 0OpPOOKKM BUKOPUCTOBYBAIU Tapa-
METPUYHi KpuTepii ctaTuctuku — tecT Cr’togeHTa abo
HemapaMmeTpUyHi — KpuTepiit YiJIKOKCOHA; MOKa3HUKU
paHroBoi KopeJsuii CnipMeHa.

Pe3yabTaTn. OOCTeXXeHHsI BariTHUX MPOBOAM-
nmock Ha 06asi I[TIAT im. akan. O.M. JIyk’ssHoBoi HAMH
VYkpainu Ta penpoaykTuBHOI KiIiHiku «Hanis»; B crie-
LiabHO pO3pOo0JIeHI iHAUBIAYaNbHil peecTpalliiiHil
KapTi BiAMiYaauch aHTPOTIOMETPUYHI i COLliaIbHO-/ie-
MorpadiyHi XapaKTepUCTUKU TMalliEHTOK (picT, Bara,
BiK, COLiaJIbHO-€KOHOMIYHUI CTAaTyC 3 ypaxyBaHHSIM
aHaAMHe3y XUTTS), aKyllIepCbKUI1 aHaMHE3, epebir Ba-
riTHocTi. ['pynu He BiApi3HSIMCH MiX COOO0I0 32 TUMU
XapakTepUCTUKAMU, a KJIiHiKO-JTabOpaTOpHi O3HaKU
(MigBUILIEHUI TUCK, TTOSIBA HAOPSKiB, 30ibLLIEHHS OiJI-
Ka B cedi) HagaBanu minctaBy BUssBUTH [1E. Y BariTHuUX
KiHOK Ha TJIi AOCTOBIPHOTO 3HUXEHHS BiTHOCHOT KiJlb-
KOCTi JiMGOLIUTIB B YCiX OOCTIAXEHUX Tpynax piBeHb
T-n (CD3+) Buiue Hopmu B 1-4 tp — (1-3 rp p<0,001,
B4 1pp=0,017), Toxai Ak B 5 rp KinbKicTh T-KIIITUH Bif-
nosinae HopMi (p=0,349) (aus puc. 1).
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m CD3+0
m CD3+04+

m CD3+8+
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m CD19+
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TpumiTKW: TTOPiBHSIHO 3 H: * - PiI3HUIIT MOCTOBIpHA , ~ - TEHAEHIIisI IO TiIBUIIEHHS

Puc. 1. Cepenni BigHOCHi piBHi T- i B-iMmbo1nTiB y HeBariTHUX XiHOK (H) Ta MalliEHTOK
Ha pi3HUX CTpoKax BaritHOCTi (1-5 Tp).

Cepenti % piBHi T-x (CD3+4+) migBuileHi y na-
mieHntok 1-3 rp (BigmosigHo, p=0,010; 0,001 ta 0,002),
Tak camo K i T-c/u B 1, 21 4 rp (p=0,041; 0,039 Ta
0,039), a B 3 rp TeHaeHIist o minBuineHHs (p=0,076)
(puc. 1). 3 20 T BariTHocTi moka3Huku T-7, T-x Ta
T/c/1 He Binpi3HSAIOTHCS Bill pedepeHTHOI Ipynu (Bif-
noBigHo, p=0,349; 0,849; 0,295) (nus. puc. 1).

BinHocHuii piBeHp B-1 (CDI19+-Ki1) 3HMKEeHU
B1i3rp (p=0,034; 0,013), B 2 rp — TeHIEHILid 10
sHXeHHs (p=0,060), Toni Sk B 5 rp, gk i as T-1 (tak
caMo i U1 iX ABOX CyOMOMyJIsiiiii), pi3HULISI 3 HOPMOIO
HenocToBipHa (p=0,667) (quB. puc. 1).

HocnimkenHs cyonomnynsiuiii T KaiTUH 3 pisHUMU
nmonatkoBuMu CD Ha MeMOpaHax BMSIBWIM HOPMalb-

HUI BimHOCHMIT piBeHb T-71 3 TTOBEpXHEBUMU MapKepa-
MM aKTHUBallil, 10 SIKMX BiIHOCSTBCS aHTUTE€HU (ar) Tic-
tocyMicHocTi II kmacy —DR-ar (CD3+DR+), B ycix rp
(p>0,05) 3 TeHAEHIIiEI0 OO0 MiIBUILEHHS BiTHOCHO HOp-
MM y TaiieHTok 3 rp (p=0,055). JlocToBipHOI pi3HMUIL
MiX MOYaTKOM BariTHocTi (1 Tp) Ta iHIIMMU Tp HEMae
(p,4=0,728; 0,282; 0,122) 3 TeHAECHLI€IO IO 3HWKECHHS B
5 rp mopiBHsHO 3 1 rp (p=0,095). 3BepraoTh yBary mo-
CTOBIpHO 3HIDKEHi cepenHi % moka3zHuku CD3+DR+-
kiituH B 5 1p (8,87£0,94) mopiBHsHO 3 3 (12,481+0,50)
(p=0,003) ta 4 (11,97£0,75) (p=0,015) rpynamu (puc.
2). ToOTo, 3 IepebiroM BariTHOCTI BiIOYBAa€ThCST 3HUKEH-
HSI CEPEIHBOTO PiBHIO aKTUBOBaHUX T-JI, €KCIIPECYIOUNX
HLA-DR, nocroBipHO BupaxeHe Imiciist 20 THKHS.
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m CD3+DR+
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1rp

2rp

3rp

m CD3+4+DR+
m CD3+8+DR+
m CD19+5+
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IMpumitku: pizHUIIST OCTOBipHA : * — MOPIiBHAHO 3 H, © — 3 1-4 1p, * — 3 3 i 4 rp, # — TEHAEHIIis 7O MiNBUILIEHHS BiJl HOPMU

Puc. 2. CepenHi BiTHOCHI piBHi JIiM(pOLIMTIB 3 eKCIPECi€l0 MapKepiB aKTUBALlil Y HEBaTiTHUX XKiHOK (H)
Ta MAIiEHTOK Ha Pi3HUX CTpOKax BaritHOCTi (1-5 p).
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Bucokuii pisenp CD3+4+DR+-1 B nepuux 3-x
rpynax (pH-1,2,3<0,001) neMOHCTpyBaB TEHAEHIiIO
JI0 3HUXXEHHS MOPiBHSHO 3 HOpMolo B 4 rp (p=0,074) 3
JIOCTOBipHUM 3HMXeHHsIM B 5 1p (p=0,005) (nuB. puc.
2). IopiBHsUIbHMI aHATI3 TOKa3aB, 10 % B KpoBiT-x,
ekcripecyrounx DR-ar, B 5 rp HallHUXYUI cepen BCix
TPYII 3 TOCTOBipHOIO pi3HULIEI0 — BinnmoBigHo, p<0,001
nopiBHsAHO 3 1-3 rp Ta p=0,001 — 3 4 rp.

Cepenne uyuciio akruBoBaHux T-c/11 3DR-ar Ha
MeMOpaHi ToCTOBipHO nepeBulllye H B 1-4 rp (Biamno-
BigHo, p=0,027; 0,012;<0,001; 0,013) i He Bimpi3Hs-
I0TbCS Y mauieHToK 5 rp (p=0,498), gka xapakrepu-
3y€ThCs OUIBII HU3BKUM iX PiBHEM MOPiBHSIHO 3 3 rp
(p=0,041) ta 4 rp (p=0,050) (nuB. puc. 2).

B-1 (CD19+), BinHOCHUIT piBeHb IKMX 3HUXEHU I
B TMOPIBHSHHI 3 H OPOTATOM mepuux 12 TUXHIB, Ae-
MOHCTPYIOTh JHOCTOBipHE 3HUXXEHHS iX AaKTUBOBAHOI
dpaxkuii 3a nanHumu CDS5+-xi 3 8 THK Ta Hagani (puc.
2). % xinpkicte CD19+5+-1 B 5 rp 3HMXKeHa MOpiB-

HSTHO He TitbKK 3 HeBaritHuMu (p<0,001), ame i 1-4
rp — BignosiaHo, p<0,001; 0,015; 0,005 ta 0,003 (ausB.
puc. 2).

CepenHi MOKa3HUKU T-peryisiTOpHUX KIiTUH
(T-per) — aktuBoBaHux T-X, gKi ekcripecytotb CD25,
JIOCTOBIPHO BUCOKi Y MalliEHTOK AOCTIMXEHUX Tpyn
no 20 tux BaritHocTi (1-4 rp, BimmosimHo,p=0,001;
<0,001; 0,025; 0,024), a B 5 rp BOHU HE BiApi3HSIUCH
Bin HopMu (p=0,482) i Oyau JOCTOBIPHO HUXKYE MO-
piBHsHO 3 1 i 2 rp (p=0,018 ta 0,003) 3 TeHAeHILi€O
1o pisuui 3 314 rp (p=0,063 ta p=0,074) (puc. 3—1),
1110 KOPEJIIOE 3 iHIIMM MOKA3HMKOM aKTMBallil — BU-
COKOIO €KCIPECi€0 Ha IMX KJIITUHAX AaHTUTEHIB Tic-
tocyMicHocTi II knacy (DR) B mepmux 4 rpymax 3 ix
JIOCTOBIpHUM 3HUXKEHHSM B 5 Tp TOPIiBHSHO 3 H (puc.
3—2). AkruBauisa T-x 3a excrnpecieto Ha Hux DR-ar
3MiHIOBajach Tak camo sIK T-J — 3 JOCTOBIpHOIO pi3-
Huueto Stp 33i4rp (p=0,03 Ta p=0,015) (puc. 3—3),
aTtakox i T-c/u (puc. 3—4).

-

25%,
20
q
15 1 CD3+4+25+
e \ = 2 CD3+4+DR+
———— ”“"‘-M\\
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Puc. 3. Cepenni BigHOCHI piBHi B KpoBi T-J1 Ta ix cyonornysiuiit 3 Mapkepamu aktusailii (DR+ ta CD25+)
y XiHOK Ha pi3HUX TepMiHaX BariTHOCTI.
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Puc. 4.Cepenni BinHocHi piBHI T-11, T-x, T-c/1urta B-11 3 ekcripecieto mapkepiB aktusatii (DR+-, CD25+, CD5+-xn)
1o (1-4 rp) ta micast 20 (5 rp) TUXKHIB BariTHOCTI.
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Crniupaoynch Ha OTpUMaHi JaHi, BBaXaJu JO-
LIIbHUM MPOBECTU MOPiBHSUIBHUI aHAJTi3 TOKA3HUKIB
5 Tp Ta momNepenHbOTO TEPMiHY BaTiTHOCTI (3 TTOYATKY
10 20 TUXKHS) 3a JaHUMU CepeaHboi KimbkocTi T- Ta
B-n 3 mapkepamu ix akrtuBanii (DR+- i CD5+-kmn).
IMoka3zano, 1o micis 20 THX CIOCTEPIiraloThes GBI
HU3bKi piBHI CD3+DR+-,CD4+DR+- (3 TeHAeHIi€EIO
1o 3amkeHHS CD8+DR+-11), a Takox CD19+5+-xu1,
3araJibHuil piBeHb B-1 He BinpizHsaeThes (puc. 4).

JIOCTOBIpHO 3HM>KEHUMU B 5 TP MOPiBHSHO 3 MOTE-
penHim TepMiHoM BaritHOCTI (1-19 Tix) Oym mokazHU-

K1 akTuBoBaHMX T-X 3 ekcrnpeciero CD25 — 6,76 [5,43;
7,02] npotu 19,3 [5,64; 28,84] (p=0,014) (puc. 4).
JocnimxeHHs1 KIiTuH KpoBi - T-1, B-1, T-x i1 T-c
y natieHTok okpemoi rpyru 3 [1E (II tp, 107 xiHok) He
BUSIBUJIO JOCTOBIPHOI Pi3HUIII LIMX MOKA3HUKIB MOPiB-
HSHO 3 pedepeHTHO Ipymnow (p) 3 HOPMAJIbHOIO Ba-
riTHIiCTIO 6€3 ycKinamHeHoro aHaMHe3y (I Tp, 54 XiHKn),
BignosigHo, p=0,597; 0,697; 0,632; 0,902 (puc. 5), TaKk
caMo $K i 3 JaHUMU Y XXiHOK 6e3 ITE B TakoMy camomy
niepioni (>20 Tk, 5 Tp), MpoaHaTi30BaHUMU BUIIIE.
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Puc. 5. Kinbkictb (%) y BaritHux 6e3 (I rp) ta 3 I[1E B pizHux nepiogax ii mepe6iry (11 ta I1I rp) T-x (7), T-c/u (8), a Takox
T- ta B-n1 10 (1 i4) i micns iHky6attii in vitro 3 ayTocupoBaTKoIO (BiAMOBIAHO, 2 i 5) Ta iHAKTMBOBAaHOM CUPOBATKOIO (31 6);

Hocaigxenust T- ta B-xn xiHok 3 I1E B ymoBax
in vitro 3 ayTocuMpoBaTKoOil (ac) Ta iHaKTHBOBAHOIO
cupoBaTkoio (ic), Mmokasalu JOCTOBipHE 3HUXEHHS
micns iHkyOauii 3 ac yucna T-(T-nac) tTa B-n (B-nac)
3 TEHIEHILIi€0 10 3HUXeHHs B-nic (puc. 5); criBBin-
HotieHHs T-1/T-1ac AeMOHCTpPYBaJo TEHAEHILiIO J0
MiABUILEHHS TIOPiBHAHO 3 rpynolo BaritHux 6e3 ITE
(Itp) (p=0,095).

CrniBcTaBeHHS TTOKa3HUKIB migrpymn xiHok 3 [TE
B niepion ii Mmanidectauii (II a rp, 46 X) Ta ocTaToy-
Hux syl (I1b rp, 61 3K) BUSIBUIIO 3HMKEHHS CEPEIHIX
piBHiB T-1macB 0060x rpymnax 3 6inbi HU3bKUMB I a rp
(p=0,046) 3 1OCTOBIpHO MiABUILEHUM CITiBBiIHOIIEH-
HsaMm T-n/T-nac nopiBHsHO 5K 3 I b (p=0,015), Tak i
I (p=0,001) rp; cepenniit mokasuuk B-yi/Biac gocto-
BipHoO 3HmXKeHui nuire B 11 a rp (puc. 6).
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Puc. 6. [Tokazuuku (%) T- ta B-1 10 Ta micas iHky6auii in vitro 3 ayrocuposartkoii (T-nac, B-nac)

y pasi HopMasibHOi BariTHOCTi (I rp) Ta

B miarpymnax xiHok 3 I[1E (Il a Ta I b rp).
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KopensduiiiHuii aHami3 MOKAa3HUKIB y XiHOK 3
ITE, tak camo sk i y BariTHux 6€3 Hel, BUSIBUB IPSIMUN
3B»s130K MixX piBHAMU T-1 i T-nac (0,245 ta 0,841),
B-ni B-nac (0,355 1a 0,629) Ta 3BOPOTHii 3B»S130K MixX
rmokasHukamu T-x ta T-c/11 (-0,338ta -0,367); B TOU
Xe yac, B Il rp iCHye MO3UTUBHUI 3B»S30K MixX T-y1ac
i T-mic (0,573), Toxi six B I rp BiH 3BOpoTHiit (-0,271).

ITicng mepenecenoi I1E y BariTHUX B 3a10BiJIbHO-
My CTaHi i 6e3 ii kJiHiko-y1abopatopHux o3Hak (I1I rp,
14 x) BimMiveHi Ginbll HU3BKiI piBHI T-1 MOPiBHIHO
gk 3 I (p=0,040), Ttak i II rp (p=0,043); moka3HUKU
KiJIbKOCTi B-J1 micas iHKyOalii 3 ayToJIOTiYHOI CUPO-
BaTKOlO, HaBMaku, Bullle — BiamosigHo, p=0,010 Ta
<0,001 (muB. puc. 5). BusBieHi 3MiHU iIMYHIiTETY BXe
micas nepeHeceHoi I1E moTpebyloTh iHAuBiAyanizo-
BAHOTO MiAXOAY O CHOCTEPEXKEHHS TaKMX MalliEHTOK
Ta MPOAOBXKEHHS NOCTIIXEeHb iMyHOreHe3y MaToJoril
HUPOK Y BariTHUX.

[Mokasnuku T- (p=1,000; 0,569) i B-xx1 (p=0,052;
0,172) micng iHKy0allil 3 iHAKTUBOBAHOIO CUPOBATKOIO
B rpymnax Il i III He BiApi3HSIUCH Bif TaKUX y pa3i HOP-
MaJjbHoi BariTHocTi (I rp).

BigcyTHicTh AOCTOBiIpHOI pi3HUILI BiTHOCHOI KiJlb-
kocrti T-7, ix cyonomynsuiit T-x, T-c/11 Ta B-11 3 HOp-
MOIO (340pPOBi HEBATITHI XiHKU) 3 JOCTOBIpPHUMU 3Mi-
HaMu 3a JTaHUMU AOocigxeHb in vitro (T-nac, B-nac,
T-n/T-nac) micns inkyOariii 3 ayroysioriuHoto (Ha Bif-
MiHYy Bifi iHAKTUBOBAaHOI) CUPOBATKOIO CBITYUTH MPO
BaXJIMBY POJIb TyMOPAJIbHUX (PAKTOPiB KPOBi B PO3BU-
1Ky ITE.

O6roBopeHHs. JocmiakeHHs KiabKiCHUX Xapak-
TEPUCTUK KJIITUH IMyHHOI CUCTEMU Y BaTiTHUX B Pi3Hi
nepioau BUSBUIY 1X MeBHI 0oco0auBocCTi. Tak, y >KiHOK
micyst 20 THXXHS BariTHOCTI (5 Ip) He BUSIBIEHO (Ha Bifl-
MiHy Tpyn 3 iHIIMMU TepMiHaMU) Pi3HULI 3 HOPMOIO
3a JAaHUMM BigHOCHOI KimbKocTi T-1, T-x, T-c/m Ta
B-n1, cnocrepira€tbcsl TeHAEHLis 10 3HUXEHHS KiJlb-
kocti CD3+DR+-1 (p=0,095) nmopiBHSIHO 3 MOYaTKO-
BUM mepionom (4-7 TUXK) i JOCTOBipHE 1X 3MEHILEHHS
nopiBHSAHO 3 TakuMmu Ha 10-19 TUXXHSAX BariTHOCTI
(p=0,023).

BusiBunu Bucokuii BitHocHU# piBeHb T-1, T-xi
T-c/11 3 mOBEpXHEBUMU MapKepamMy TPUBAJIOi aKTHUBA-
uii rimpountiB HLA-DR B KoXHii 3 Tpyn 10 20 TuxX
BaritHOCTI (p<0,001); et BiACOTOK MOPiBHSHO 3 H I
T-nta T-c/unicns 20 Tux B 5 rp He BigpizHsABCs, a T-x
0yB Huxue (p=0,005). Takum yruHOM, MOYKMHAaO4U 3 20
TUXHS BariTHOCTI MPOCTEXYETHCS 3HUKEHHS B KPOBIi
piBHIiB akKTUBOBaHUX T-J, a TaKOX iX CyOmoOmyJsuiit
CD4+ ta CD8+-kn 3 excrnpecieto DRk aHTUTeHiB
y4acTi B peryJislii iMyHHOI BiIOBijAi 3 po3Mi3HaBaH-
HSIM aHTUTEHIB SIK CBili-uyxuit [7], 1o MoXHa BBaxa-
TU TIO3UTUBHUM JJ151 epebiry BariTHOCTI.

BaxiuBolo JaHKOI iMyHHOI BiAIOBili € LIMTO-
KiHOBa 1J1 3a0e3MeYeHHsI KOOIepaTUBHOI B3aEMOJil
KJIITUH, a TAKOX 1X 3B»S13KYy 3 €eHIOKPUHHOIO T4 HEPBO-
BOIO cucTeMaMu. TOMy IOLITbHUM € BU3HAYEHHS CTa-
Hy T-x Ta ix cyononynsuii T-per (CD4+CD25+), sxi
BIJIMBAIOTh Yepe3 MPOAYKIIiIO BiAMOBIAHUX MEiaTOPiB

SIK Ha nepebir HopMaJIbHOI BariTHOCTI, Tak i deTora-
LIEHTapHY OTUCQYHKUIIO 3 MNepUHATATbHUMU YCKJIAMd-
HeHHsaMHU [6, 18].

BusiBieHe HaMu Ha TEpIIMX TUXKHSIX BariTHOCTI
MiABUILIEHHS BiTHOCHOTO piBHI0O CD4+-11 3 eKcripecieto
CD25 cBiguuTh MPO iX aKTUBALLiIO0 MPOTITOM 4-12 THX.
B Toi1 xe yac, MaTepUHCHKI peryasiTopHi T-Kji1 MaloTh
BaXKJIMBE 3HAYEHHS IJISI BCTAHOBJIEHHS iMyHHOI TOJe-
paHTHOCTI, mia yac BaritHocTi CD4+CD25+FOXP3+
(T-per) BUSBIISIIOTHCS Y BUCOKUX PiBHSAX B ICLUIYaTb-
Hili TKAHWHI i MalOTh 3JATHICTh MPUTHIYYBAaTU CIIELIM-
(diuni Ta HecnenudivHi peakuii mona [19]. [Moctyno-
Be 3HUXXEHHS 3 13 TUXKHSI BUCOKUX 10 TOrO % piBHiB
CD4+CD25+-k1 10 HOPMM Ta JOCTOBIPHO HUXKYOTO
MOPiBHSAHO 3 MEPIIUMU 9 TUXHSMU Ha cTpokax 20-
28 TUXK OLIHIOEMO SIK HOpMaJibHY 3aXMCHY peaklililo
opraHizMa XiHKHU 3i 3MeHIlIeHHsIM akTuBauii T-x. Ha
TJIi LIbOTO BUHUKAE iHTEpEeC A0 MOJATbIIOTO0 BUBYEHHS
GYHKIIOHAJIbHOT aKTUBHOCTI LIUX KJIITUH, MPOAYKYIO-
YUX MPOTU3aNaIbHi HUTOKIHU K TPOTHO30TO3UTUBHI
daxTopu 1151 pO3BUTKY ILJIOJA.

AHaui3 noka3HuKiB 5 rp (20-28 TuUX) MOPiBHSIHO
3 BCiM TomepenHiM CTPOKOM BariTHOCTi (1-19 Tmx)
MiATBEpPIUB NOCTOBIpHE 3HMXXEHHSI aKTMBalil KJIiTUH
iMYHHOI CHCTeMHU 3a JaHUMM €KCHpecii, BiAMOBIAHO,
CD25 nng T-x ta DR-ar ayist T-n1 ta T-x.

TakuMm 4YMHOM, aHajli3 CTaHy KIITUHHOI JJAHKU
IMYHITETY B pi3Hi TEpMiHM BariTHOCTi JJIs1 YSIBJICHHS
po 0co6auBOCTi B Iiepion po3BUTKY I1E (mics 20 Trx)
nmoxasas, 110 B L[ili Tpymi (5 rp) BUSBJIEHO OibIl HA3bKI
piBHi aktuBoBaHUX T-1 (CD3+DR+) i T-x - CD4+-n1
(3a manumu excrpecii mapkepiB CDDR ta CD25)3
TeHAeHIi€ 10 3HmkeHHsa T-c/u (CD8+DR+), a Ta-
KOX akTuBoBaHUX B-xia (CD19+5+).

JAvHaMiyHe CHOCTEpPEeXEHHS 3a BariTHUMM KiH-
KaMU 33 TaHUMU BU3HAYEHUX MOKA3HUKIB MOXe OyTU
iH(OpMaTUBHUM [J11 IPOTHO3YBAHHS PU3UKIB Ta CBO-
€YaCHOI MEIUYHOI TAKTUKYU BTpydyaHHs1. OcoOJIUBO Lie
CTOCYETBCS XKIHOK 3 TaKOM BaXKKOI MAaTOJIOTIEI K
T1E, oOyMOBJIEeHOIO ayTOAHTUTILIAMU TIPOTH peLeI-
Topa aHrioteH3uHy 1 Tuny II [20]. Aje HemOCTaTHBO
JAaHUX OO0 YYacCTi K KJIITUHHOI, TaK i TyMOpajabHO1
JJAaHOK iMYyHITeTy B LIilf MaTOJIOTi1.

Binomo, o piseHb CD19+CD5+-B-1 B nepude-
puuHiil kposi manieHTiB 3 I[1E pi3ko nigBuIy€eThCS MO-
PiBHSIHO 3 iHIIMMM BariTHUMMU XiHKaMU, i 1Ie KOPEeJIIo€e
3 BUCOKHMMHU DPiBHSIMU XOPiOHIYHOTO TOHAAOTPOIMiHY
JIIOMVHU B CUPOBATIIi KPOBi Ta CylepHaTaHTi MalleH-
™; 95% CDI19+CD5+-KJI eKCIpecyioTh pPeLEenTop
XopioHiuHOTO roHamoTponiny moaunu [20, 21]. Ido-
CJIIIKEHHS MoKa3aiu, 1o i30iaboBaHi CD19+CDS5+-n
BUPOOJISIIOTh ayTOAHTUTINIA MPOTU PEUEenTopa AaHTi-
oteH3uHy | tuny II, e MpuU3BOAUTHL 1O BUBLIbHEH-
HSl aHTUAHTiIOTEHHUX (PAKTOPIB 3 MIALIEHTU; KIITUHU
CDI19+CD5+ 6ynu nomaTkoBO BUSIBJIEHI B IUIALIEH-
Ti MPeeKJIaMNTUYHOI, ajie HE HOPMAaJIbHOI BaTiTHOCTI
[22], 1m0 KOpenoe 3 OTpUMaHUMU HaMM pe3yJibTaTa-
MU TIPO HU3BKUI piBEHb LIMX KJIITUH B KPOBi Y XiHOK 3
HOPMaJIbHUM MepediromM BariTHOCTI.
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Jiasg Hamux [OochiIXeHb MNPUBEPTAIOTh YBary
OTpPUMAaHi OCTAaHHIM YacOM [aHi IIOA0 €KCIpecii Ha
CD19+CD5+-B-ki mapkepy T-peryastopHux Foxp3,
SIKAM MOXE BUCTyHaTh i 9K (akTop TPaHCKPUILIl
B-peryngaropHux, Tomy mo CD5-B-1 He ekcnipecytoTh
Foxp3 [23-25]. MNoganpmi gocaimkeHHs CIiBBiIHO-
meHb CD19+CD5+-B-n1 9K aKTUBOBaHUX KJIITUH Ta
B-11 3 Mapkepamu peryisiTopHuX, a Takox Tim-1 gyxe
BaxkJIMBi Ta AOLiAbHI A1 XiHOK 3 ITE B 3B»513Ky 3 na-
Humu npo te, o Tim-1+IL-10+- B-ki1 npurHivyoTh
MeBHi ayToiMyHHi peakiiii [26], a ToMy i MalOTh iMyHO-
CYyNPECUBHUI MOTEHIiall TS BATITHUX.

B 11pboMy acnexTi BaXxJIMBUMU € NOCTIIKEHHS pOJIi
HE TiUTbKM JIiM(OLIUTIB 3 €CIPECIi€l0 BiAMOBIIHUX Map-
KepiB, aje i aHTUTUT 9K IO aHTUIEHIB YOJIOBiKa, TaK i
ayroaHTHTiI [27, 28]. AyToaHTHTIIa 30aTHI HE TiIBKU
(ikcyBaTyrcs Ha MIalEHTapHI TKaHUHI, ajie i 00yMOB-
JIIOBATH 1i CTPYKTYPHi 3MiHU, 10 MiATBEPIKEHO MOPdO-
JIOTIYHUMU, TiCTOXIMIYHUMU, €JIEKTPOHHO-MiKpPOCKO-
MYHUMU JOCTiIKEeHHsIMU. € T0Ka3u TOro, 1110 iMyHOJI0-
riYHa apeaKTUBHICTh MaTepii MO BiTHOLIEHHIO A0 TUIOAY
OB s13aHa 3 PO3BUTKOM (DEHOMEHA «IMYyHOJIOTiYHOTO
MOCWJIEHHSI», TOMY iICHY€E 3alliKaBJIEHICTb y BMBYEHHi
TYMOPAJIbHOI CKJIAI0BO1 IMYHHOI peakllii BariTHUX, 0CO-
0JIMBO Yy pa3i TaKOro cepiio3HOro yckyiaaHeHHs sk TTE.

HocnigkeHHs CUPOBAaTKMA KPOBi BariTHUX, OCO-
OJIMBO 3 YCKJIQAHEHHSIMU, BaXJIUBi, TOMY IO TyMO-
paibHi (pakTOpu MPOTU JEUKOUUTAPHUX AHTUTEHIB
YOJIOBiKa MAlOTh SIK LIMTOTOKCUYHUIA, TaK i OJIOKYIO-
YU MOTeHLian, i cneuundiyHa Cynpecisi iMyHHOI Bia-
MOBiAli MaTepi MPOTU aHTUTEHIB IJIOAA MOXE OYTH 3y-
MOBJIEHa KOMIUIEKCOM aHTUreH-aHTuTiio [29]. Ock
YOMY BBaXaeMO 1[iKaBUMU OTPUMaHi HAMU IaHi 1100
3MiH Kinbkocti T- i B-n1 micnas ix iHKyOallii 3 ayToJio-
TiYHO0 CUPOBATKOIO in vitro-3HUXeHHd ynciaa T-nacy
xiHok 3 I1E, i 0co6JuBO B MepioJ rocTpo BUPAXKEHUX
cUMMNTOMIB - cmiBBimHOmeHHsT T-1/T-1ac. MoxkeMo
MPUITYCTUTHU, 1110 32 PsII OOCTaBUH aHTUTLIa CUPOBAT-
KM BariTHOi MOXYTb He TiJIbKU OJIOKYBaTH PELIENTOPU
JUIS 3HUXKEHHS peakllii Ha Yy>XKOpiAHi aHTUTEHU, ajie i
00YMOBJIIOBaTY HETAaTUBHI ayTOIMYHHI peakllii.

OTpuMaHi HaMU [aHi PO iIMYHOJOTIYHi IMOKa3-
HUKM Ha Pi3HUX eTamnax BariTHOCTi 3 aKI[EHTOM Ha ii
TepMiH micis 20 TUXHS Ta BUSIBJICHI B 1li TEPMiHU OCO-
6nuBocTi y mauieHtok 3 I1E go3BonstioTs popmyBaTu
cydyacHi iMYHOJIOTiIUHi KOHLEMLil nepeodiry sk HOp-
MaJbHOI BariTHOCTIi, Tak i ii maTosorii, B TOMy 4YUCIi
MOB’sSI3aHO1 3 HUPKAMMU.

BucHoBku:

1. BusaBieHi 3 meplux TUXXHIB BariTHOCTI BUCO-
Ki BimHoCHi piBHi CD3+ ta CD3+ DR+ T-1 micaa 20
TUK BiIOBiJalOTh TaKiihi HOpMi (Y HEBariTHUX XiHOK)
(BimmosigHo, p=0,349 Ta p=0,113) 3 1TOCTOBipHO OiIbIII
HU3bKOIO BiJ MOIEPEAHLOrO Iepiogy akTUBALIi€O 3a
IaHumu exkcripecii Ha Mem6pani HLA-DR (p<0,05).

2. Bucoki Ha moyaTKy BaritHocTi % B KpoBi T-x
i T-c/u Ta ix aktuBauig 3a gaHuMu CD3+4+DR+-,
CD3+4+CD25+-n1i CD3+8+DR+-1 mocTynmoBo 3H1-
XKYIOTbCSl B rpynax 1-4 3 10CTOBipHOIO pi3HUIIEIO MO-

PIBHSTHO 3 KOXHOIO 3 TPyN Ta yCiM MOMNepeaHiM mepi-
onom micas 20 tux (p<0,05), Kooy MOKa3HUKU YKCIIa
CD4+ ta CD8+-xn (p=0,849; 0,295) Ta ix akTuBawii
(p=0,197; 0,482; 0,498) He Binpi3HSAIUCH Bil HOPMU.

3. BinHocHuii piBeHb B-nimdouutie (CD19+)
3HVKEHUI Jiviie B mepiii 12 THXX BariTHOCTI, TOMi SIK
ix akTuBallis 3a naHuMu exkcrpecii CDS5 3HuXeHa no-
PiBHSTHO 3 HOPMOIO MOYMHAIOUU 3 § TUXKHS, a micas 20
TUX - He TUIbKU 3 HopMoto (p<0,001), asne i1 3 KOXHOIO
iHmoto rpymnomw (1, 2, 3, 4), a Tomy i ycim nmonepenaHimM
nepiogom (1-4 rp) (p=0,004).

4. Y nauienrok 3 I1E BigHoCHUi1 piBeHb T-11, B-11,
T-x i T-c/11 He Bigpi3HABCS Bil cepedHiX MOKA3HUKIB
HopMaJibHOI BaritHocTi (p=0,597; 0,697; 0,632; 0,902)
B TakoMy Tiepiofii (=20 Tux).

5. HocnimxenHs: T- ta B-ki xiHok 3 I1E B ymoBax
in vitro mokasaau 1OCTOBipHE 3HUXKEHHS TicIs1 iHKyOalii
3 ayTOCUPOBATKOW (Ha BimMiHY Bin iHaKTMBOBaHOW0) %
T- ta B-n1 maiike BTpryi; BUSIBJIEHA TOCTOBipHA Pi3HULIS
MOPiBHSIHO 3 BariTHUMMU 0e3 T1E, moKa3HUKM SIKUX Micas
iHkyO6auii oynu oinbimmu (p=0,010 Ta 0,022); minpos-
JIJT HA THATPYNY BUSIBUB JAOCTOBipHE MigBUIeHHST B-11/
ac (p=0,003) Ta T-n1/T-mac (p=0,001) nuime B miarpymi
akTUBHUX MposiBiB [1E MOpiBHSAHO 3 3aTUIIKOBUMU.

6. Y xiHok micns nepeHeceHoi [1E Ginbin HU3bKi
% piBHi T-1 MOPiBHAHO 3 TPyIOIO 11 KIiHiKO-TaGopa-
TOpHUX O3HaK Ta pedepeHTHOIO (p=0,040; 0,043), a
B-nac, vaBnaku, Buiie (p<0,001; 0,010), mo cBiganTh
Mpo 3MiHU IMYHITETY, SIKi TOTPEOYIOTh AUHAMIYHOTO
CTIOCTEPEXKEHHS.

7. OnucaHi MOKa3HUKU iIMYHITETY B Pi3Hi TEPMiHU
BariTHOCTI 3 ocobsuBocTsIMu y pasi I1E 103BoJIsSIIOTH
BU3HAYUTH OKPEMi CKJIaJ0Bi iMyHOreHe3y Ta IMpOrHoC-
TUYHI MapKepu mnepeoiry.

Indopmanisi npo BHECOK KOKHOTO YYACHUKA:

Japuca Tymanoga: KOHIICIILIS MTOCIIIXKEHHS,
y3araJlbHeHHsI KJIiHIYHUX Pe3yJIbTaTiB;

Oaena Koaomieyb: Binbip mallieHTOK IS
o0cTexXeHHS,(popMyBaHHS 0a3M BaTiTHHUX Ta iIHTEpIIpe-
Talisg KIiHIYHUX JaHUX;

Bixmopia /[piancexa: anani3 pe3yabTaTiB iMyHO-
JIOTIYHUX NOCJIiIXKEeHb, HAIMCAHHS YaCTUHMU CTaTTi;

Temsana Iopowuna: nocnigxeHHs in vitro Ta Ha-
MMMCAaHHS YaCTUHM CTaTTi;

Oxcana Pomawenko: aHani3 4aCTUHM KIiHIYHUX
JIAaHUX, peaaKliis CTaTTi;

Hamaaia Kaainina: imynonoriyti gociimkeHHS in
vitro Ta CTaTUCTUYHUI aHaJIi3 OTPMMAaHUX PE3YJIBTATIB;

Tpoxumosuu Oavea: Binbip NMaLi€HTOK TS TOCITi-
JIKeHb IMYHITETY, aHaJi3 KIiHIYHUX JaHUX;

Kopnauvka Anaa: ornsan Ta mopanbliie crioctepe-
JKeHHS XXiHOK, JiarHOCTMKaA iX CTaHy, Miabip JiTepa-
TYPHUX JIKEpe;

Psabenxo Oaena: orisig Ta KOHCYIbTALIl BariTHUX
B IMHaMilli, Bin0Oip 10 1OCTiAKEHHS;

Moauanosa QOaena: cioctepexeHHS Ta Teparis
BariTHUX, aHali3 KJIiHIYHMX JaHUX B IMHAMIIIi.
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Abstract. Neurogenic voiding dysfunction (NVD) is the result of the functional inability of the
urinary bladder associated with neural dysregulation mechanisms at different levels. During
the period when a child grows and thrives, the most important body systems develop. So, the
influence of any traumatic events on children has very severe and delayed negative consequences.
Post-traumatic stress disorder (PTSD) not only disrupts the psychological state of the child but
also provokes a number of pathologies, leading to the progression of already existing problems,
especially those associated with a neurovegetative imbalance. Elucidation of the causes and
mechanisms of NVD development, which arose against the background of PTSD, gains ground
in wartime.

NVD in children is often combined with psychobehavioral (attention deficit and hyperactivity
disorders, dissociative episodes, increased anxiety, insomnia, night terrors, eating disorders) and
somatic (pathology of the digestive, cardiovascular, endocrine systems, infectious diseases, efc.)
problems that are exacerbated by PTSD.

Close anatomic-functional and neurovegetative interaction of the pelvic organs determines
the development of concomitant colonic dysfunction, which very often accompanies NVD.
Unfortunately, because of the great variety of clinical manifestations of bladder and bowel
dysfunction, the combined pathology is often overlooked, and diagnosed late, which negatively
affects the child’s quality of life and psychological state.

Attention to the combined dysfunction of the bladder and bowel, timely diagnosis and proper
correction with the use of pathogenetic-directed therapy, adequate nutrition, and long-term
psycho-rehabilitation measures are necessary measures in the effective management of children
in wartime.

Keywords: children, neurogenic bladder, bowel dysfunction, post-traumatic stress disorder.
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T. B. CroeBa, T. JI. l'onnescbka, M. B. @enin

Heiiporenni po3iaau ce40BUNYCKAHHS Y JiTeid: BUKJIUKHM BOCHHOTO 4acCy
Opecbkuil HalliOHAIBHUIN MeTUYHUI YHiBepcuTeT, M. Ozeca, YkpaiHa

Pestome. Heiipocenni pozaradu cewosunyckanns (HPC) € pezyavmamom @YHKUIOHAAbHUX NOPYUIEHDb CEH08020
MIXypa, noe’a3anux i3 mexanizmamu Hepeosoi ducpeeyasauii Ha pisHux pieHsax. Y nepiod pocmy ma po3eumky OumuHu
nocmitino mpueae 003pieants Hailgaxcaugimux cucmem opearizmy. Tomy enaue Ha dimeil 6y0b-aKUX MPABMYIOUUX HO-
dill mae dyxce cepiiosni danexocsaxchi Hecamugri Hacaioku. Ilocmmpasmamuynuii cmpecoguii posnad (IITCP) He auwe
NOPYULYE NCUXON02IYHUI CTMaH OUMUHKU, die il NPOBOKYE PO3BUMOK PIBHOMAHIMHOI namoaoeii, npuzeodums 00 npoepecy-
BAHH3L BiCe ICHYIOMUX NPOOAEM, 0COOAUBO NOB A3AHUX 3 HelPOoBecemamueHUM OUCOANaHCOM. 3 ACY8AHHS NPUYUH | Mexa-
Hizmie pozsumxy HPC, wo eéunuxau Ha goni IITCP, nabysae akmyarvHocmi 3a yMo8 80EHH020 4ac).

HPC y dimeii uacmo noeduyromucs i3 ncuxonogedinkosumu (pozradu degiyumy ysaeu ma 2inepaxmueHicme,
ducoyiamugHi enizoou, nideuuieHa MpueoICHICMb, IHCOMHIS, HIYHI JCaxu, NOPYUIeHHs Xap4080i NOBEOIHKU) ma coma-
MmuuHUMU (NAMOoN0RIS MPAasHOI, cepueso-cyOurHoI, eHOOKPUHHOI cucmem, iHGeKUiliHi 3aX80pr68aHHsa ma iH.) npobrema-
mu, axi nocunioromscs yepe3 II'TCP.

Ilinvni anamomohyHKyioHanbHi ma HelpogecemamueHti 36 A3KU OPeaHié MaAn020 mMaza 00yMO8AIOHMb PO36U-
MoK cynymuvoi ducqyHkuyii moecmoeo KuwkisHuka, ska dyyce wacmo cynpogoodxcye HPC. Ha xcans, y 36°93Ky 3 pi3z-
HOMAHIMmMAM CReKmpa KAIHIYHUX NPosie OucyHKYII cen068020 Mixypa ma KUWKIBHUKA, NOEOHAHA NAMOA02IS YaACMO
YRYCKAEMbCsL 3 NOAA 30pY, 0iaeHO3 BCMAHOBAIOEMBCSA (3 3ANIZHEHHSM, W0 HeeAMUBHO NOZHAYAEMbCS HA AKOCMI JCUMmM S

JumuHu, i ncuxono0eiMHoOMy CIMaHi.

Yeaea do cnoayuenoi ducynkuii cevosoeo mixypa ma KUwKieHuUKa, ceoeuacka diaeHocmuka ma i0nogiona Ko-
PeKUif i3 3aCcMOCY8aHHAM NAMOeHEeMU1HO CAPIMOBAHOI mepanii, adeK8amHo20 Xap4yeanHs ma mpueaiux ncuxopeadi-
Aimayitinux 3ax00i6 € HeoOXIOHUMU IHCIMPYMeHMAaMU 6 e(peKmUBHOMY 8e0eHHI dimeli 3a YM08 BOEHHO20 YAC).

KniouoBi caoBa: dimu, ueiipocennuii cevoguii Mixyp, OUCQYHKYIS KUMKIBHUKA, NOCMMPASMAMUYHULL cmpeco-

8ulii poznad.

IIpobnema nuchyHKLiA opraHiB Majoro Tasa
€ BEJIbMHU aKTyaJlbHOIO Yy TemiaTpii Ta oOyMoOBJeHa
CKJIAIHICTIO BEACHHS MAalliEHTa 4epe3 HeOoOXimHiCThb
BpaxyBaHHSI MHOXHWHHMX, YaCTO B3a€EMOOOTSIKYIOUMX
naTodi3ioJIoOTiYHUX MeXaHi3MiB, cepell SKMX HeaOusKe
MicClle MocCimzae MCUXOeMOolliiiHa KOMIIOHEHTa. 3axBO-
PIOBaHHS CEYOBOTO MiXypa HeipOreHHOI MPUPOIU, HE
BXOISTYM Y PO3PSI KUTTE3ATPO3HUX CTaHIB, Y Pe3yJib-
TaTi TPUBAJIOTO PEUMAMBYIOYOTO Mepediry 3AaTHi CyT-
TEBUM YMHOM I1O3HAYaTUCS Ha SIKOCTi XUTTS IiTel, a
3a YMOB HEBYACHOI IiarHOCTUKM Ta JIiKyBaHHS iHillil0-
BaTH PO3BUTOK IaroJjorii Hupok [1-3].

B yMoBax cbOrofeHHs Il YaC BOEHHOIO CTaHY
BCi chepu KUTTEDISITBHOCTI NiTeil 3a3HAIOTh HECTIPU -
STIWBOrO BIUIMBY, 110 BiIOMBAETHCS 1 HA (PyHKIIO-
HYBaHHI BHYTPIIIHIX CUCTEM OpTaHi3My, 1110 3pOCTaE.
ITcuxoTpaBmytoui cuTyallii MOCUIIOIOTh €MOLiAHUIA
Ta BereTaTUBHMU aucOanaHC, CIPUYMHIOIOTb BU-
HUKHEHHS COMAaTMYHOI IAaTOJIOTii, a 3a HasABHOCTI
XPOHIUHMX ITaTOJIOTIYHMX TIPOIECiB MPU3BOIITH IO
nporpecyBaHHs narosorii [4, 5]. Tak, 3ByK CUpeHH,

I'onneBcbka Tamapa JleoniniBaa
tamara_gru@ukr.net

OTOJIOLIEHHS MOBITPSIHOT TPUBOTU, HEOOXigHICTh He-
raifHOTO MepeCcyBaHHS B YKPUTTS, 3ByKU BUOYXiB, BU-
MYILIEHU# BUi3M 3 MOCTIMHOTO Miclsl TPOXUBAHHS i
3MiHa 3BMYHOrO OTOYEHHS, BTpaTa PimHUX, OPY3iB,
JMOMAalIHIX MITOMIIB — BCe 1Ie AyXe BaroMi YNHHUKH
crpecy aasg nutuHU. Ilig yac mepeceaeHHs Ta 3MiHU
MOMEILIKAHHS 4YacTO BWHMKAIOThL (PiHAHCOBI Mpo-
O071eMHu Ta MOOYTOBI CKJIamHOIIi, SK-OT BiICYTHICTh
€JIEKTPOIIOCTaYaHHs, BaXKiCThb IIATPUMYBATU TEM-
nepaTypy KoM@opTy y XXKUTJIOBOMY MPUMillleHHi, He-
MOXJIMBICTh JTOTPUMYBATUCh MPUHLIUIIB 340pPOBOIO
XapuyyBaHHS (31 3HMXXKEHHSIM HYTPUTUBHOI SIKOCTi Ta
MOPYIIEHHSIM peXuMy Tpuitomy ixi). He BuHMKae
CYMHIBiB, 110 O3Ha4YeHi Herapas3au MNPU3BOISATH 10
BMHUKHEHHSI YMCJIEHHUX NPOOJIeM i3 MCUXiYHUM Ta
COMaTUYHUM 370poB’siM. [locTTpaBMaTUYHUI CcTpe-
coBuit po3zian (ITCP) nexuts B OCHOBI MOTipIIeHHS
3arajJlbHOTO CTaHY 3I0POB’Sl, MOSIBU Pi3HOMAaHITHUX
cKapr, 3arOCTPEHHS BXe HasIBHUX B aHAMHe31 IUTUHU
XBOPOO, HAlllapOBYBaHHS iHIINUX MATOJIOTIH i3 pO3BU-
TKOM KOMOpOinHuX cTaHiB [6, 7].

3a maHuMu aMOyIaTOPHOI MeAiaTPUYHOT CITYX-
OM OCTaHHIM YacOM CYTTEBO MOYACTIllIaJIM 3BEpHEHHS
3 MPUBOAY HEHPOTEHHUX PO3JIadiB CEYOBMITYCKAHHS,
0Cc0o0JIMBO cepe repeMilleHnx ocid. leTanbHuit aHai3
CKapr Ta aHaMHe3y AIEMOHCTPYE, 1110 03HAKU IUCHYHK-
1Iii CeYOBOTO Mixypa y AiTell 4acTO CyImpPOBOIXKYIOThCS
CUMIITOMaMU 3 OOKY TpaBHOI CUCTEMHM, TEpPEeBaKHO
MOB’SI3aHUMU i3 pOOOTOIO TOBCTOTO KMILKIiBHUKA.
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3B’S130K MiX (YHKISIMU LLTYHKOBO-KUIIIKOBOTO
TPaKTy Ta CEYOBOTO MiXypa BHAC/iIOK CIJIBHOTO pery-
JIIOI0YOT0 BIUTUBY LIEHTPAJIBHOI T4 BET€TATUBHOI HEPBO-
BOI CUCTEMU MOBENCHUI pe3yJbTaTaMW HU3KU IOCHi-

EMBPIOJIONNYHA

e "W

|

AHATOMIYHA -

CLL eS| cmabHET & & & S5
OYHKLIOHANBHA L&'

LR "I "R I “u "

o 3mMiHa QisionoriyHnx HepBOBMX iMNYNbCIB

keHb [8, 9]. ITpu uboMy emMOpiosioriyHa, aHaTOMiuHa
Ta (PyHKUiOHAJbHA €IHICTh OPraHiB BUBEIEHHS, PO3-
TallIOBAaHUX Y MAJIOMY Ta3i OOIPYHTOBYE JOLIbHICTh 1X
CYMIiCHOTO pO3IJisiay ¢ 3 KIiHiYHO1 TOUKHM 30py (puc. 1).

e MexaHiyHe CTUCHEHHS

NPU3BOANTL [0 3HUXKEHHS MICTKOCTi CEY0BOro
MiXxypa Ta MOXe BUK/INKATU HETPUMAHHA Ceui Ta
yacTi nosusm

NPWU3BOAMTb [0 MPOrPECUBHOMO 3HWKEHHS MO3UBIB [0

eBaKyalii, XPOHiYHMX cnasMiB  CEYOBOro

Mixypa,

HEAO0CTaTHbOr0 CMOPOXHEHHS | 3HAYHOrO 06'eMy ceui

nicns Ce4OBUMYCKAHHS

Puc. 1. CnpsikeHicTb naTodiziosiorii ce4oBOro Mixypa Ta TOBCTOIO KUILIKiBHUKA 3 KJIiHIYHOI TOUKU 30pY

Otxe, TonorpadiyHa OJU3bKICTh OPraHiB MaJio-
ro Taza MOXe CIPUYMHIOBATU MEXaHiYHE CTUCHEHHS
CEeYoBOro Mixypa Mpu HaagMipHOMY HaIlOBHEHHi KiH-
LEBUX BigaiNiB KMIKiBHUKA. CBOEIO YEProio TpuBaje
CTUCHEHHSI HEWPO - M’SI30BUX CTPYKTYP CYMPOBOIXKY-
€ThCS 3HUKEHHSIM YYTJIMBOCTI MEXaHOPELIENITOPIB, 110
BUKJIMKAE MTOPYIIEHHS (DYHKIlii HAKOMMUYEHHS Ta CTO-
pPOXHEHHS cevoBoro mixypa [10, 11].

ITaToreHeTUYHiI acmeKTW CKJIaAHOI B3a€EMOIIl
JIBOX CYMiIXKHUX CUCTEM BUBEIECHHS MOTPEOYIOTh OCO-
O61uBOi yBaru W okpemoro BUBUeHHs. Came ToMy,
MixHapooIHUM TOBapUCTBOM 3 HETPUMAaHHS Cedi y
niteit (International Children’s Continence Society
— ICCS) 6yn0 3anponoHOBaHO BUAIJEHHS OKPEMOTro
tepMmiHy «Bladder and Bowel Dysfunction» — BBD,
3arajbHe 3HAYEHHS SKOTO TOENHYE AUCHYHKILIIO
HUXXHiX CEYOBUBITHUX IIJISIXiB Ta TUCHYHKIII0 KU~
KiBHUKa [12].

CyyvacHi JoCiIXeHHSI, IKi Ha XaJlb TPOBOJAUTHCS
MEePEeBaxXHO 3aKOPJOHOM, NEMOHCTPYIOTh BHUCOKY Te-
paneBTUYHY €(PEKTUBHICTD JIiIKyBaJbHO-TIpOdinakTHy-
Hux 3axoniB npu BBD, gki opieHTOBaHi Ha KOpEKILito
MaTOTEeHETUYHUX MEXaHi3MiB 3a YMOB CIOJIy4€HOI JUC-
¢yHk1ii cedoBoro Mixypa Ta kuikiBHuka (CACMK)
[13 - 18].

BtiM, y MOBCSIKNEHHIN MpaKTUlli AOTETEP PYTHU-
HO [iaTHOCTYIOTbCS HEWPOTEHHi poO3Jaiu CEYOBOTO
Mixypa 0e3 ypaxyBaHHs AUC(YHKIL1 KUIIKiBHUKA, 1110
HEraTUBHO TMO3HAYA€ThCS Ha pe3yabTaTax JiKyBaHHS
Ta SKOCTi XWUTTS IUTUHU. Y BUIIAIKaX HEAOCTATHBOI
TepaneBTUYHOI €(EKTUBHOCTI MALiEHTU BUMYULIEHI
MOBTOPHO 3BEPTATUCh A0 JiKapiB pi3HUX CTelliaTbHOC-

Tell — AUTSYUX YpOJIOTiB, He(pPOJOriB, riHEKOJIOriB,
raCTPOEHTEPOJIOTiB — IO YaCTO MPU3BOAUTH 1O 3HU-
sxeHHsT KoMmrutaeHTHocTi [10]. TpuBaine ncuxoemortiii-
He HebJIaronoyayyys IiJ yac BOEHHUX Jill Ta HEMOX-
JIUBICTb CTBOPEHHS I NTUTWUHU BiANOBITHOTO JIiKy-
BAJIbHO-OXOPOHHOTO OTOYEHHS I1le OibIle MOCUIIOE
CTpaXIaHHS TUTUHU.
BumyiieHe oOMeXeHHS crieKTpa HEOOXiTHUX Jia-
THOCTUYHUX MPOUEAYp Ta CKIIATHOIII Yepe3 HEMOX-
JIMBICTb MOCTIHHOTO IMHAMIYHOTO CITIOCTEPEXKEHHS 3a
JTUTUHOIO CTaBJISITh MEBHI BUKJIUKU U Mepe JiKapeM.
3anopykow e(heKTUBHOCTI JiKyBaJbHO-TIPOGiIaK-
TUYHUX 3aXOJiB € HASIBHICTh MPOCTUX Ta MOCTYITHUX
IHCTPYMEHTIB MiaTHOCTUKHU, IO NETaJbHO Ta KOMII-
JIEKCHO OIIiHIOITh KIiHiYHi 03Haku BBD 3 mopis-
HSIHHSIM CUMIITOMiB CEYOBOTO Mixypa Ta JUCHYHKIIIT
KMIIKiBHUKA.
TpaguuiiiHO KJIiHIYHUA CHEKTP HEWpOTeHHUX
poO3JajiB CEYOBOI0 MiXxypa BKJIIOUAE HAAMiIpHY a00 He-
JIOCTaTHIO aKTUBHICTh CEY0BOT0 MiXypa, a TAKOX 4acTe
abo piKicHe CeYOBUMYCKAHHS, 3aTPUMKY CEYOBUITYC-
KaHHS, iMIIepaTUBHI MO3UBH, eHype3 i HikTypito [12,
19].
3a pexoMenparisimu ICCS (2014, 2016 p.) ypouio-
riudi cranu cnektpa BBD BritoualoTh HaCTyMHi:
— TiNepakTUBHUI CEUOBUI MiXyp - HAOLIbIII Ba-
roMa 4yacTuHa 3i CeKTpa ypOJIOTiYHUX MPOSIBiB
BBD, mo xapaktepu3yeTbcsl HEBiIKJIAIHICTIO
Ta MOYACTIlIaHHSM CEYOBUITYCKAHHS 3 HETPU-
MaHHSIM abo 0e3 HbOTrO;

— IUCYHKIIOHATbHE CEYOBUMYCKAHHS  Jia-
THOCTYETBCSI BUKJIIOUHO Yy JiTei, B SAKUX Mif
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Yac CEYOBMITYCKAHHS CKOPOUYETHCS yPETpaih-
HUIl cdiHkTep; AUCHYHKIIOHATbHE CEYOBU-
MyCKaHHSI YacTO acOIlilOEThCS i3 3aropom i /
ab0 eHKOMPE30M;

BiITEpMiHOBaHE CEYOBUITYCKAHHS TIOPSA 3
YTPYIHEHUM CEUYOBUITYCKAHHSIM, B’SUIUM TIe-
pEepUBYACTUM CTPYMEHEM i BiIUYTTSM HETO-
BHOTO BUTIOPOXHEHHSI CEYOBOTO MiXypa CBill-
YaTh Ha KOPUCTh OOCTPYKTUBHUX TTOPYIIEHb;
MOoYacTilllaHHs CEYOBUITYCKAHHS B ICHHUH Yac
XapaKTEepU3yEThCS BUALICHHSIM JTyKe MaJleHb-
KUX MOP1Iil cedi (MeHIie Hix 50 % Bin ouikyBa-

HOT MiCTKOCTi) 3 4aCTOTOIO TOHAJ BiciM pa3iB
Ha JIeHb i 3yCTPivya€eThCA YACTillle Y XJOMYMKiB;
HEIOCTaTHS aKTUBHICTh CEYOBOIO Mixypa
(rinoakTUBHUI CEYOBUIA MiXyp) XapaKTepUu3sy-
€TbCSl HEYAaCTUM CEYOBUITYCKaHHSM (2-4 pasu
Ha JEeHb), HEpiogKo MoTpedye HaTyXyBaHHS
Mig 4Yac CcevyoBUITyCKAHHS; CHUMMOTOMAaTHYHA
iHGeK1is1 CeYOBUBIIHUX LIJISAXiB a00 6€3CUMII-
TOMHa OakTepiypis, eHype3 i / abo eHKOoIpe3,
a TaKoX BEJIMKUI 00’€M 3aJIMILIKOBOI cevi yac-
TO CYNPOBOMXYIOTb TiMOAKTUBHUKN CEYOBUIA
Mixyp (puc. 2).

BinTepmiHoBaHe

CEeYOBMI MiXyp

KNIHIYHA

linepakTuBHUIA

cevyoBuNnyCcKaHHA

linoakTuBHUM

KapThHa

BBD

CEevYoBMI MiXyp

IncdyHKLioHanbHe
CEYOBUNYCKaHHS
[leHHe
MOYaCTILLIAHHS
CeYO0BHNYCKaHb

Puc. 2. ¥ponoriuni o3Haku BBD 3a pekomeHnauismu International Children’s Continence Society

CnonyyeHa aucyHKIis KULIKiBHUKaA Tipu BBD
MPOSIBJISIEThCS MIEPeBaXKHO 3aIl0paMM Ta/ab0 eHKOIpe-
30M. 3anop y 3araJibHOMYy pO3yMiHHi BU3HAYa€ETHCS SIK
pinKicHe CIOpOXHEHHSI KUIIKiBHMKA (4acToTa SKOIro
3aJICKMUTh Bill BiKy JUTUHU Ta CIIOCOOY BUTOJOBYBaH-
HSl, SIKILO WAETHCS MPO HEMOBJISIT), aHOMAaJIbHO BEJUKi
pO3MipU BUIIOPOXHEHb 3 YTPYAHEHOI abo 00J0Y0I0
nedekauiero. JJiarHocTuka (pyHKIiOHABHUX pO3J1aiB
TpaBHOI CUCTEMU, TTOB’SI3aHUMMU 13 MOPYIIEHHSIMU PO-
0OTU KMILIKiBHUKA, CITUPAETHCS HA KpUTEPii, O3HAUYECHI
B peKoMmeHaalissx Pumcbkoro koHceHeycy 1V nepersi-
ay (2016 p.) [20].

Hns 3’sicyBaHHSI IPUYMH BUHUKHEHHS CIIOJTyYe-
HUX pO3J1aJiB CEYOBOTO MiXypa Ta KHUILKiBHMKA T10-
psA i3 BU3HAYEHHSIM crieliMGbiyHUX cKapr, HeoOximHe
peTeabHe 30MpaHHs aHaMHe3y nauieHTa. I, aKio aisa
JIiarTHOCTUKM HEHWPOTEHHOI'0 CEYOBOTO MiXypa 3a3BU-
Yyail BpaxoBY€ETbCS iH(popMallisg BiZTHOCHO CIOXMBaH-
Hsl Ta BUIUJIEHHS] AUTUHOIO PiIMHU, TO MPHU MiJ03pi HA
BBD, nyxe BaxJuBYy poJib Bifirpa€ aHaji3 XapuoBOIro
pauiony. Came BpaxyBaHHSI OCOOJIMBOCTEN Xap4yyBaH-
Hsl, XapyoBOi MOBEOiHKU IUTUHU, YCTATCHUX TpaaULIiii
CMOXUWBAHHS TEBHUX IPOAYKTIB Ta CTpaB Y POIMHI,
MPUXUIIBHICTh 00 TIEBHUX AiETMYHUX oOMexeHb. [1pu

LIbOMY y peajisiX CbOTrOJeHHSI OCOOJMBO BaXKJIMBO
3’sICyBaTU BCi 3MiHU, 110 CTaJUCS B XapuyBaHHI IUTH-
HU 3a OCTaHHi# Yac Ta MPOCTEXKUTHU iX 3B’SI30K i3 KMIII-
KOBHMMMU Ta yPOJIOTIYHUMHU CUMIITOMAaMHU.

715t oTpUMaHHs HeoOXigHOTO 06csTy iHpopmaii
OO0 MPUYUH 3aIopy CJiJ MOCTaBUTHU MalieHTy Ta/
abo oro 6aTbKaM HM3KY 3allMTaHb, sIKi MOB’sI3aHi 3
0COOJIMBOCTSIMM pallioOHy Ta Xap4yoBOi MOBEAiHKU U~
TUHU, a TAKOX ITMTaHb «TyaJIETHOrO» Xapakrepy (3py4-
HOCTi BUKOPUCTAHHSI CaHBY3JiB, 1X MPUCTOCOBAHOCTI
JIO TIOTPEO TUTSIYOrO BiKY TOIIO).

Ckapru ypoJIOriYHOro XapakTepy Yy AUTHUHH, siKa
Mi3HaMa axu 30pOitHOro KOHQIIIKTY, TUMYACOBOI OKY-
nauii Ta MposBU HACUJIBCTBA, YACTO BUHUKAIOTh Ha TJIi
IOCTTPAaBMAaTUYHOTO CTPECOBOro posiamy. be3zyMoBHO,
y pa3i o3HaUeHUX CUTYallisIX MOTpiOHa dyxke cepiio3Ha
ncuxoJjoriyHa migrpumka. Ilin yac crminkyBaHHS 3 au-
TUHOIO BaXXJIMBO YBAXKHO MpOaHasizyBaTH OCOOJIMBOCTI
MICUXOTPaBMYIOUOI CUTYallil, 3’ICyBaTH HasBHICTb CTpa-
XiB, HIYHMX KaXiTh, MOPYILIEHb CHY, HETPUMaHHS Ceyi,
MOBENIHKOBUX 3MiH, TpUBOXHOCTI. CIi 3a3HaYUTH, 11O
TPUBOXHICTD Y IiTeil 3 HEPOreHHUMM PO3JTaJaMU CeY0-
BUITYCKAHHS € YK€ BarOMOIO ITATOTeHETUYHOIO KOMITO-
HeHTOol0. Bu3HaueHHs poJii MCuxoeMoLiiHuX (haKTopiB
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y po3ButKy CACMK n01iJIbHO MTOEAHYBATH 3 OL[IHKOIO
TPUBOXHOCTI. BacHM# 10CBi CBiTUMTh PO BUCOKY iH-
(hopMaTHUBHICTh IIMPOKOBITOMUX MCUXOJIOTIYHUX TECTIB
— Y. JI. Cnin6eprepa - 0. JI. XaHiHa o751 OLiHKU POJIi
TPUBOXHOCTI B TICUXOeMOLliiiHOMY cTaHi aiteir [21].
g BpaxyBaHHS yCiX 3HAUYLIUX O3HAK 3aXBOPIO-
BaHHS, MPOBENECHHS CIOCTEPEXEHHS Yy NUHAMIlli Ta
KOHTPOJII0O €(PEKTUBHOCTI MPU3HAYEHUX JTIKYBaJbHO-
NpoGUTAKTUYHUX KOMIUIEKCIB 3pyYHO BUKOPUCTOBY-
BaTU CIelliajibHi aHKETU — OMUTYBAJIbHUKU IS JTiTEN
Ta 6aThKiB [22]. LliHHiCTh TaKMX iHCTPYMEHTIB mia-
THOCTUKU TIOJISITAE HE JIUIIE Y MOXJIMBOCTI 300py He-
00xigHo1 iH(opMallii 3a cTUCIWIA nepion, ae i J03BO-
JIsle CKOHIIEHTPYBATH yBary mnailieHTa Ta oro 0aTbkKiB
Ha BaXJIMBUX MPUUYUHHUX (PaKTOpax, posib SIKUX IYyXKE
4acTo HeloolliHeHa, abo B3araji He yCBiZOMJIIOBaHa.

Cepen yuMaliol KilbKOCTi HassBHUX Ha CbOTOAHI
aHKeT — OINUTYBaJIbHUKIB s MauieHTiB 3 BBD mMu
HaJa€EMO MepeBary TakuM, 110 € Y BUTBHOMY IOCTYTi,
MaloTh HEBEJIMKY KiJIbKiCTh YiTKHUX 3allUTaHb, JalOTh
MOXJIMBICTh OTPUMATHU BilMOBiJli OKPEMO Bif Malli€eHTa
Ta iioro 6aThKiB.

B sakocTi mpukiiaga, HaBOAMMO OMUTYBAIBHUK
JJISI OLiHKU JUC(YHKIIOHAJBHOTO CEYOBMUITYCKAHHS,
B SIKOMY IUTHHA Ma€ HaJaTU BJAcHi BiAMOBiJIi Ha 3a-
MUTaHHS CTOCOBHO XapaKTEPUCTUK BUIMOPOXHEHb Ta
CEYOBUIYCKaHb, a OAThbKU OLIHIOIOTH JIMILE TCUXO-
colianbHuil acniekT (Tabu. 1). JlaHuii onmUTYBaJIbHUK
ckiianaethcs 3 10 MyHKTIB, B SIKKX, 3aJ€XHO Big 00-
paHoOi BinMoBiAi HapaxoBywOTbhcsd 6anu (Big 0 mo 3) 3
MaKCHMAaJbHOIO KilbKicTio — 30 [23].

Tabauuys 1
Cucrema oninku AMCHYHKIIOHAIBHOTO C€YOBUIMYCKAHHS
(The dysfunctional voiding scoring system, adapted from Farhat et al., 2000)
Im’sa mamienTa: Jlata HapOmKEeHHSI: JlaTa 3aIIOBHEHHSI:
IIposiBu 3a ocTaHHiii MicsAUb Maiixe | Menme 15 | Biabme 15 Maiixke Hemae
(30 guiB) HIKOJIH JTHIB JTHIB KOXKHOIO JHS | JTaHUX
1. Y MeHe OyB MOKpuii oasir abo MOKpa 0iir3Ha 0 1 ) 3 i
MPOTSITOM JTHSI
2. Mosg 6inn3Ha cTa€ MOKpOIO Yepes3 0 1 ) 3 i
HEKOHTPOJIbOBaHE CEUOBMITYCKAHHS
3. V¥V MeHe He moJeHHa aedeKalist 0 1 2 3 Hi
4. S noBMHEH HampyXyBaTHUCs, 1100 0 1 ) 3 i
BUITOPOXHUTH KUIIKiBHUK
5. A BimBimyro TyajeT IS CEYOBUITYCKAHHS JIUIIIE 0 | ) 3 i
1-2 pa3u Ha IeHb
6. S MOXy yTpUMAaTH Ceuy, CXPECTUBIIH HOIH, 0 | ) 3 i
MPUCIBIIN a00 «IIPUTAHIIbOBYIOYN»
7. Kosu y MeHe MO3UB 10 CEYOBUITYCKAHHS, 51 HE 0 | ) 3 i
MOXY TEPIIiITHA
8. 4 moBMHEH 30cepenuTHCs, 100 IToYaTu 0 | ) 3 i
CEYOBUITYCKAHHS
9. Ilimyac ce4oBUITyCKaHHSI MEHi OoJIsTae 0 1 2 3 Hi
10. ITnTanHs 0 OATHKIB: Y1 IIEpeHECIA Balla
JUTUHA CTPEC 3a YMOB, SIKi 3a3HAaUYeHi HUKYe?
Ipuxnanm:
[0 mosiBa HOBOHAPOIKE€HOI AUTUHU Y POAMHI
[0 mepei3n y HOBUIA OyOIMHOK
O mnepexin 10 HOBOT LIKOJU .
O wWKijxbHI Mpo6aeMu Hi (0) TaK (3)
[0 HacuibcTBO (ceKcyanbHe/hi3nuHe)
O pomaniHi mpo6iaemMu (po3aydeHHsI/CMepTh)
O oco6nuBi mmomii (IeHb HAPOIKEHHS)
OO0 HeniacHUM BUIAJOK/TpaBMa
O iHumi, sKi came?
Bceworo
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¥ Bunanxkax, KoJv OTpUMaHHS He00XiqHoi1 iHdhopmaliii
Oe3nocepeHbO Bil IUTUHU HEMOXJIUBO (BiKOBi, TCU-

XO-KOTHUTHUBHI a00 iHILIi 0COOJIMBOCTI) CJ1iJ BUKOPUC-
TOBYBAaTU OMUTYBAJIbHUK 17151 0AaThKiB (TadI. 2).

Tabauys 2
OuiHKa mopymeHb CEYOBUITYCKAHHSA TA HETPUMAHHS cedi
(The dysfunctional voiding and incontinence scoring system, Akbal et al., 2005)
. . .. 3 1a > paziB
Baia [UTHHA CTpaXKIa€e Bif Hi iHOZi 1-2 pasu Ha 100y Ha 106y
HETPUMAaHHSI Ceyi MPOTSIToM THs?
0 1 3 5
KiJTbKa .. . . .
KO TaK — 3anuTaHHs 2 —> MOKDI€ TiJTbKU CITiTHS OiTM3HA MOKDI€ OIISIT
Kpareib
1 3 5
B i Hi 1-2 HOYi Ha TYKIEHD $=3 TITe 67 o
allia IMTHHA Mae HeTpUMaHHs cevi Ha TIOKIEHP | Ha THOKIEHb
IPOTSATOM HOYi?
0 1 3 5
Sxkio Tak — 3anMTaHHSA 4 —) MOKpa OiTM3Ha, mixxama MOKPE JILKKO
1 4
SIK 4acTo MOsI IUTHHA BillBiLy€e TyaseT IIo 7 pa3iB Ha IeHb 7 Ta Giblle pa3iB HA AEHD
JUTSI CEUOBUITYCKAHHS 0 1
Mos nuTHHA Ma€ HaIPYy>KyBaTUCS ITifT Hi TaKk
Yyac CEYOBUITYCKAHHS 0 3
Mog nutrHa BimayBa€ OiIb ITiI yac Hi Tak
CEYOBUITYCKAHHSI 0 1
Mos nuTrHA Ma€ ypuBYaCTe Hi TaK
CEYOBUITYCKAHHSI 0 2
Mos nuTHHA IIBUIKO ITOBEPTAETHCS Hi TaK
IO TyaJIeTy, 100 3HOBY IIOMOYUTHCS 0 2
Mos nutrHA OLKUTH IO TyaJIeTy, KON Hi TaK
BUHUKAE TI030B 10 CEYOBUITYCKAHHS 0 1
Hi TaK
Most IUTUHA MOXe CTPUMYBAaTH
CEYOBUITYCKaHHSI, CXPEIIYIOUd HOTH,
MPUCITAI0YH YU ITIATAHIIBOBYIOUI» 0 2
binmuzHa Moei JIMTHHH CTa€ MOKPOIO = —
IO TOTO, SIK BOHA TOO1KUTB 10
TyarneTy 0 2
Mos nuTHHa HE Ma€ 1IOAEHHUX Hi Tak
nedekartiit 0 2
SAKicTb KUTTS
. ., : CEepio3HO
Yu o3HAYECHI CUMIITOMMU BIUIMBAIOTh Ha CiMeliHe H1 HE Iyxe BILIMBa€ BILUTMBAC
JKUTTSI UM COLIIIbHY aKTUBHICTb TUTUHU? 5
0 1 3

[IpukiagoM Takoro ONMUTYBaJbHUKA € aHKETa 3
OLIHKM IOpYIIeHb CCYOBUIIYCKAHHS Ta HETPUMAaH-
Ha ceui (the dysfunctional voiding and incontinence
scoring system — DVISS) mns miteit 4 — 10 poxkiB, sika
CKJIAmA€ThCcsl 3 IMTaHb IOA0 JEHHOIO Ta HIiYHOIO
HETpMMAaHHS CedYi, XapakTepy CEYOBUIIyCKAHHSI, Ha-
SIBHOCTi BUITOPOXHEHb, a TAKOX BHU3HAYEHHS SIKOCTi
KUTTS TatieHTa [24].

banbHa ominka moka3HukiB DVISS 6a3yiorbes
Ha momnepeaHbO BU3HAYEHOMY CITiBBiIHOIIIEHH] IIaH-
CiB I KOXXHOTI'O 3allMTaHHS y T'pymnax MOpiBHSIHHS.
IIpu aHani3zi KOHKPETHOTO BUIIAAKY 3arajbHU Oan
Moxxe KonuBaTucs Bim 0 mo 35 i3 rpaHMYHUM TMOKa3-
HUKOM 8,5, 110 Ma€ MiarHOCTUYHY YYTJIMBICTD i crie-
nudigHicte Ha piBHI 90% s minrBepaxeHHss BBD

[24].
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Indopwmaittiss, oTpumaHa pu aHai3i ONUTYBaJIb-
HUKIB, JO3BOJISIE TIiATBEPAUTH TIPUITYIIEHHS 11010
HasiBHocTi y autuHu CIICMK. Ane Bubip MeToiB Jii-
KyBaHHS Tepeadavyae BU3HAYEHHS KOHKPETHOTO TUITY
HEWpPOreHHOI AUCHYHKIIII.

VYV cyvacHil KJIiHiIYHI OpakTUlli Haly>XWBaHi-
100 IS BU3HAYEHHS (DYHKIIOHAIBHUX KUIIKOBUX
posnafdiB y aitTelt € nediHilig Ta kiacudikaiis Rome
IV, 3rinHO 3 KO0 OiarHOCTWUYHi KpuTepii yHKIi-
OHAJBHOIO 3alopy MaloTh BKJIIOYATH > 2 3 TaKUX
CHMITOMIB: a) HaNpyXeHHS MMia yac Oiblie Hix 25%
nedekaliiii; 6) rpyakyBaTe abo TBEpJE BUMIOPOXKHEH-
Hi (1 — 2 Tuny 3a bpUCTONBCHKOIO HIKAJIOW) MiJ Yyac
6inpire Hix 25% nedekalliii; B) BiT4yTTs HEMOBHOI
eBaKyallii mim yac 6inpine Hixx 25% nedexkaltiii; r) Bin-
YyTTS aHOPEKTAJIbHOI OOCTPYKILii MiA yac Oifbllie Hix
25 % nedekaliiii; 1) MaHyajabHa JOIIOMOra, MiATPUM-
Ka Ta30BOTO JHA JJIsT TOJIeTIIEHHS OiIbII HiX 25% ne-
dexalliii; €) MeHlIle HiX 3 CMOHTaAaHHUX BUMTOPOXHEHD
Ha TUXIEHb [25].

TpanuuiiiHo nepBUHa OLliHKA TUC(HYHKIIiT CE40BOTO
Mixypa MPOBOIUTHCS i3 3aCTOCYBaHHSM MPOCTOrO, iH-
¢dopMaTUBHOIO Ta AOCTYITHOTO METOY — pPeECTpallii 10-
0O0BOI YaCTOTHU CEYOBUITyCKaHb. [1in yac BeIeHHS 1IOACH-
HUKa DiKCyeThCs 00’€M BUAUIEHOI Cedi, HasIBHICTh O3HAK
YPTeHTHOCTI, €Mi30/1iB HETPUMAHHS, a TAKOX MOKA3HUKU
YACTOTHU Ta KiIBKOCTI MPUITHATOI PiIMHYU 32 YMOB JOTPU-
MaHHs 3BUYAHOTO TSI TUTUHU pexkxumy [26].

J{oBOIUTBCS KOHCTATYBaTW, IO 3arajbHOMpPUIi-
HSTI IIOAEHHUKU CEYOBUIYCKAaHb 3a3BUYall HEe Mic-
TITh XOJAHOI iHdopMallil BiTHOCHO (PYyHKIIIOHYBaHHS
kuukiBHuKa. Brim, ans piarHoctuku CIACMK o3Ha-
KM JUCGYHKIIT KUIIKiBHMKA MalOThb BaXXJIMBE 3Ha-
YEHHS i, Y LIbOMY BUMNAAKY, JIMIIE IHTErpaJibHA OLliHKA
KHUIIKOBUX Ta YPOJOTIYHUX CUMIITOMIB 103BOJISIE 3PO-
OUTU KOPEKTHUI BUCHOBOK.

Towmy, 3 Hamoi Touku 30py, nauieHtam i3 CICMK
CJli. PEKOMEHAYBAaTU BEAEHHS LIOJACHHUKA, B SIKOMY
PEECTPYIOThCS OJJHOYACHO XAPAKTEPUCTUKU CEYOBU-
MMyCKaHb Ta BUIOPOXHEHbB (Tad. 3.).

Tabauys 3
IllonenHuK peecTpaiii 7000B0i YACTOTH CEYOBHIYCKAHb TA BUNIOPOXKHEHD Y JiTei
IM’a puTUHN
Bix nutuHu
Jara (meHs 1)
XapakTepUCTHKH CE4OBHITYCKAHD
06’eMm Jenni Hiuni
Yac BUITUTOI 006’eM Hesinknagxe Iintikanusa | CevoBu- Kinbkicte | HasiBHicTb
p1IMHA BUJUIEHOI | CEYOBUITYCKAHHS ceyi MMyCKaHHS ceyi eHype3y
(mm) ceui (M) (Tax / i) (tak /Hi) | (tak/Hi) (M) (Tak / Hi)
XapakTepuCTHKH BUNIOPOKHEHD
T BUTTOPOXXHEHD .
BumnopoxxHeHHS e . 3a0pymHeHHS HasBHicTh
. (TBepmi / MSIKi / pimKi) i Merteopusm
KUIIKiBHUKA OiTM3HU . €HKOIpe3y
(A S— 0akaHO BKa3aTH 3a (e ) (Tak / Hi) (s )
BpucToabCHKOIO IKATO0

IMokazaHHSIM IJ19 BeIeHHS IPEICTaBICHOTO IIO-
MEeHHUKA €:
— O3HaKH! HeMpOreHHOI IMCc(YHKIIil CEY40OBOTO Mixypa
Y CITOJIYYEHHI 3 MOpYILIeHHIM aedeKallii;
— HAasgBHICTh Y TUTUHU ITOCTTPABMATHIHOIO CTPECO-
BOTO PO3JIamy;

— HAagBHICTb Y IUTUHU IICUXO-MOBEIIHKOBUX PO3J1aiB

(30KkpeMa TOB’SI3aHMX 3 OCOOJUBOCTSIMHM Xap4yOBOI
TOBEMiHKY Ta / a00 «TyaJIeTHUX PUTYaIiB»);

— HemOoCTaTHS e(DeKTUBHICTh (a00 HeTpUBAIUI e(PEKT)

norepeaHix TeparieBTUYHUX 3aX0/iB, CIIPSIMOBaHUX
Ha peryJsiiio (pyHKIIii ce4oBOro Mixypa.
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HactynHi mociinoBHiI AiarHOCTUYHI KPOKU TPU
CACMK BKJIIOYaIOTh IPOBEAEHHS KOMILIEKCHOIO 00-
CTE€XEHHS i3 3aCTOCYBaHHAM Ja00paTOpHUX (KITiHIY-
HUX TECTiB I8 BUKIIIOUEHHS MiKpOOHO-3amajlbHUX
MpOLIECiB Y CEYOBUBIAHINM CUCTEMi, OLIHKU (PYHKIIil
HUPOK Ta MPOLIECiB KAIIIKOBOTO TPABJIEHHS) Ta iHCTPY-
MEHTAJIbHUX — (YHKIIOHAIBHUX (ypodoymeTpis) i
Bizyanizyrouux (Y3l ceyoBUBiIHOI Ta TPaBHOI CUC-
TeM, paaiojoriuHe gociimkeHHs) meroais [11, 27-29].

BusiBneHHa mucdyHKIil KUIIKiBHUKA MOTpPeOye
BiAMOBiIAHOT KOPEKIIii i3 MpU3HaYeHHSIM 30ajlaHCOBa-
HOTO Xap4yoBOIO PalliOHy Ta MUTHOTO PEXUMY, PEKO-
MeHAalisIMU 3 (i3UMYHOT aKTUBHOCTi, MEAUKAMEHTO3-
HOI (32 HEOOXiAHOCTi) perysiiii BUMOPOXHEHb, CTBO-
PEeHHSIM KOM(POPTHUX JJISI AUTHHH «TYaJCTHUX» YMOB,
a TAaKOX IMOCTifHOTO KOHTPOJIIO 32 YaCTOTOIO nedeKa-
wiii [11, 30].

KommiekcHuit JiKyBaabHO-AiarHOCTUYHUIA M-
xig npu CACMK no3BoJjisie ckinagaTu iHAWBIAyali30-
BaHi TepaneBTUYHI CXEMU, YHUKATU HEOOTPYHTOBAHO-
ro NpU3HaYeHH 3aiiBO1 MEIUKAMEHTO3HOI Teparlii, 3a
HEOOXiTHOCTI 3aJlydyaTu JJIs KOHCYJbTYBaHHS CHeElli-
aJlicTiB pidHOro mnpodiato (IMCUX0J0TiB, YPOJOriB, ra-
CTPOEHTEPOJIOTiB, (hizioTepaneBTiB), 110 CIPUSIE i~
BUILEHHIO €(QEeKTUBHOCTI JiKyBaHHS i peaburitauii,
MO3UTUBHUM YMHOM ITO3HAYAETHCS HA SKOCTi XUTTS
IiTel.

BeneHHst nmiteii, siki MaloTb TOPYLIEHHS pe3ep-
BYapHO-€BaKyaTOpHO1 (byHKIIil CEYOBOro Mixypa Ta
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Abstract. Renal cancer (RC) ranks eighth among the most prevalent oncopathologies, making
it one of the most widespread types of cancer. Over the last decade, there has been an average
annual increase in morbidity of 2 percent. RC is a collective term that encompasses parenchymal
tumors and pelvis tumors with distinct histologic characteristics.

Renal cancer can appear in intact kidneys and cause additional damage except for the actual
tumor process, or in patients with previously affected kidneys.

The main treatment option for renal cell carcinoma (RCC) is surgery, which can be performed
through various approaches, including open-access surgery, laparoscopic surgery, and robotic-
assisted surgery. These surgical techniques enable the performance of radical nephrectomy,
partial nephrectomy, and cytoreductive nephrectomy. The selection of the surgical method and
the extent of the intervention fall within the expertise of oncourologists.

Anti-angiogenic drugs, including tyrosine kinase inhibitors, humanized monoclonal antibodies,
and immune checkpoint inhibitors, as well as mTOR inhibitors, are commonly utilized in the
treatment of advanced-stage RCC (11-1V) or its relapse. However, it is important to note that
these drugs possess considerable nephrotoxicity. Therefore, kidney status plays a crucial role in
determining the appropriate treatment options, the dosage of antitumor drugs, and the potential
nephrotoxicity associated with them, thereby becoming the main limiting factor affecting the
quality and duration of life for RCC patients.

The present review focuses on the analysis of recent data concerning the issues mentioned above,
primarily in relation to RCC, and provides recommendations for the investigation and treatment
of this specific category of patients.

Key words: renal cancer, clear-cell renal cancer, chronic kidney disease, glomerulonephritis,
tyrosine-kinase inhibitors, immune-checkpoint inhibitors
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M. KojaecHuk

OnkonedpoJiorisi: pak HUPKH
Y «Inctutyt Hedponorii HAMH», Kuis, Ykpaina

Pesiome. Pax nupku (PH) odna 3 naiinowupeniwux nyxaun (8 micye) ceped ycix onkonamonoeii. IIpomszom
OCMAHHB020 decamupiuys npupicm 3aX60PHEAHOCMI CMaHosus, y cepednvomy, 2% uiopiuno. Pak nupku — ye 30ipHuil
mepMmiH, AKUL 6KAIOHAE NYXAUHU NAPEHXIMU MA HUPKOBOT MUCKU 3 PIZHUMU 2iCMOA0IYHUMU XAPAKMEPUCMUKAMU.

PH mooice sunuxamu 6 iHmaKmuux HUPKax i, OKpim 6aacHe NyXAuUHHO20 Npoyecy, GUKAuKamu ix dooamkogi ypa-
JcenHs abo e JiazHOCMY8AMUCH Y X6OPUX 3 PAHIUUE YPANCEHUMU HUPKAMU.

OcHo6HUM MemOodom NIKYB8AHHS XE0PUX HA HUPK0eo-KaimunHull pak (HKP) € xipypeiunuii: eidkpumum docmy-
nom, AanapocKoniyHo, 3 UKOPUCMAHHAM poboma i m.0., 3acmocosyroHu sKi 30ilCHIOIOMb PaOUKAAbHY He(peKmomiro,
napuianvHy Hegpekmomiro, yumopedyKmueHy Hegpekmomito. Bubip memody ma 06°em onepamuerHozo 8mpyHaHHs €

KOMnemeHryiero OHKOYpPOoa02IiE.

s aikysauns nauyicumie 3 II-1V cmadiero HKP makooc 3acmocogyrome iHeibimopu muposuH KiHa3u, aHmu-
PeuenmopHi, 2yMaHiz08ari, MOHOKAOHAAbHI aHmumina, imyHo- check point ineioimopu, m-TOR ineibimopu, sxi maroms

3HAYHUIL He2aMUGHUI HehpoOmponHULl nomenyian.

Buxodsuu 3 yboeo, cmaH HUPOK € GU3HAYANBHUM 0451 8UOOPY MemOOy AiKYB8AHHS, 003YE8AHHS NPOMUNYXAUHHUX Ni-
Kapcokux 3acobis, ix HeghpomoxKcuuHoCmi i, MAKUM YUHOM, € NIMIMYIOYUM HAKMOPOM SKOCMI Ma MPUeasocmi ycumms

xeopux Ha HKP.

L[ poboma npucesuena ananizy ocmanuix daHux wo0o euuje nepesiueHux npobaem 3a Has8HOCMI HUPKOGO-Ki-
MUHHO20 paky, Halinowuperiuioi popmu PH, ma pexomendauyii cmocoeHo obcmediceHHs | NIKY8AHHA MAKUX NAYIEHMIE.
Ki10490Bi clioBa: pak Hupku, ceimaokaimuHHUil paK HUPKU, XPOHIYHA X60p0o06a HUPOK, eAoMepyroHedpum, iHeioi-

mopu muposuH Kinasu, imyHo-check point ineibimopu.

3axBoproBaHicTh Ha pak Hupku (PH) mopiuHo
301IbIIYETBCS i CbOTOMHI BiH 3aiiMae 8 Micle cepen
ycix onkomnpouecis [1].

Bnaus PH 3arajiom i HUpKOBO-KJiTUHHOTO paKy
(HKP) 30kpema Ta METOMIB iX JIIKyBaHHSI HAa CTaH HU-
POK € ckIamgHuM i 6araroctopoHHiM [2]. HKP Hupku
MOX€ BUHMKHYTH B iHTaKTHili HUPLi ab0 X y HUPKaX,
sIKi BXe ypaxeHi (Hanpukian, XXH obymoBieHa pi3-
HUMU NIpUYMHaMU). binbiie Toro, YyuM BUllla CTYMiHb
XXH, tum Buia suporigaicts HKP [1]. Okpim 1poro,
BCi HMHi 3aCTOCOBYBaHi METOJU JIiKyBaHHSI, SIK ITpaBU-
JIO, HEraTUBHO BIUIMBAIOTh Ha (DYHKIIOHAJIbHUNA CTaH
HUPOK.

TakuM 4uMHOM, BUHUKAE 3aMKHeHe Kojo: HKP
caM Io co0i MoXe BUKJIUKATU MOJATKOBE ypaxkKeHHS
HUpOK (Tabj1.3), HaBiTh SAKIIO BOHU OYJM iHTAKTHM-
MU, J0JATKOBE ypaxkeHHsI 00MeXye BUOip onTHUMAasb-
HOI'0 METOJy JIIKyBaHHS i SIK HaCHiIOK 3HUXYE HOro
e(eKTUBHICTh, 110 BUKJIMKAE mporpecyBaHHs HKP
[1].

Pak HUpKU — 30ipHE MOHSATTS, SIKe 00’ €IHYE MyX-
JIMHU TTapEeHXiMU Ta MyXJIMHU HUPKOBOi MUCKU.

Konecnuk Mukogaa OJgekciiioBuy
director@inephrology.kiev.ua

Kanacudikanigs PH

1. TlyxauHwu nmapeHXiMu
1.1. HupKkoBO-KIIITUHHUI
JIino-, aHriocapkoma,
Binbmca
1.2. BropunHHa (MeTacTaTU4HA) MyXJAMHA HUPKU
2. IlyxauHM HUPKOBOI MUCKH
INepexigHO-KIITUHHUI pakK, TUIOCKOKJIITUHHUMI
pak, CIM30BO-INIAHAYJISIPHUI pakK, capKkoMma

pak, ¢ibpo-, Mio-,
3MilllaHa MyXJIMHA

3a TICTOJIOTIYHMMM XapaKTepUCTUKAMM BUZi-
JISIOTh CBITAOKMITUHHUIA 60—85%, nmaminsgpHuii 10—
15%, xpomodinbuuit 7—14%, xpomodobuuii 4—10%,
oHKoLUTapHuii 2— 5% ta nporokoBuit —2% HKP.

Oxkpim poro, HKP kiacudikyerbcst 3a po3mipa-
MU MYXJUHHU, ii PO3MOBCIOMAXEHICTIO Ta JIOKaTi3alli€lo
MeTacTasiB.

T — nepBuHHA ITyXJMHA

T, — nepBMHHA NYXJIMHA HE MOXeE OYyTH OLliHEHA

T 0 — Hema 03HaK NMePBUHHOI MYyXJIMHUA

T 1 — nyxnuHa < 7 ¢cM o6MexXeHa HUPKOIO

T la — nmyxnuHa < 4 cM

T 1B — nmyxnuHa > 4 cm < 7 cMm

T 2 — nyxnuHa > 7 ¢cM 0OMexXeHa HUPKOIO

T 2a — nyxsiuaa > 7 cm < 10 cm

T 2B — myxnuHa > 10 cM oOMekeHa HUPKOIO

T 3 — myxJinHa po3MOBCIOMXEHA Ha KPYITHI BEHU
abo 3a MexXi KarcyJau HMpKH, ajie y Mexax daciii
I'epota

T 3a — pO3MOBCIOMKYETHCSI Ha HAAHUPHUK abo
napaHedpiii, ane y Mexax ¢acuii I'epora
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T 3B — pO3MOBCIOIKYETHCSI B HUPKOBY abo TO-
POXHUCTY BEHY HUXYe Aiadpparmu

T 3c — pO3MOBCIOIKYETbCSI B HUPKOBY abo TMO-
POXHUCTY BEHY BUILIe AiapparMu

T 4 — nyxiavHa BUXOAUTDb 32 MexXi ¢acuii ['epoTa 3
MPOPOCTAHHSIM B HAAHUPHUK

N — perioHapHi JiMbOBY3IU

Nx — 306utbleHi aiM@poBy3au (J1.B.) HE MOXYTb
OyTH OLiHEeHi

N 0 — Hemae MeTacTazyBaHHs B perioHapHi JI.B.
N 1 — meracTa3 B 1 a60 gexinbka J.B.

M — BinnmaneHi metactasu (B.M.)

M 0 — B.M. He BU3HAYAIOThCS

M 1 — BU3HAYAIOTHCS B.M.

3anexHo Bia po3MipiB myxiauHu (T), HasIBHOCTI Me-
TactasiB y perioHapHi JimMdoysau (N) Ta BiggaaeHUX
MeTacTa3iB BU3HAYAIOTh CTalii paky HUpKU (Tab. 1).

Tabauys 1
Cragii PH
Cranis [ T1 NO Mo
Cranig 11 T2 NO MO
. T3 Nx, NO, N1 MO
Cranis I T1; T2 N1 MO
Crania IV T4 bynb-sika N 11\\/[/[(;

JlaHi KOXXHOTO MalliEHTAa 3 Mig03p0oio a00 BCTAHOB-
nenum PH, nepen BubopomM MeToay JiKyBaHHS, HEOO-

XiZHO MpoaHaji3yBaTu 11100 HAasIBHOCTi MapKepiB Ma-
TOJIOTIYHUX 3MiH C€YOBOIi CHCTeMH (TaOII. 2).

Tabauys 2

Mapkepu natoJorianux 3min ce4oBoi cuctemu (KDIGO 2012, ananToBano)

Ne Mapkep

IpumiTku

1 ITporeinypisi/ AnbOyMiHypist

Ipoteinypis >150Mr/n06, anboyMiHypis >30 Mr/mo0, BiTHOILIEHHS
anboymiH/kpeaTuHiH cedi (BAK) >30mr/r; >3Mr/MMoIb

Epurtponutypist/epuTponuTapHi HWIiHIPH, TEUKOIUTYPist/

2 3MiHM ocay ceui . . .
JIEWKOLUTAPHI LIWJTIHAPU
3 JlabopartopHi IIposIBU TyOYISIpPHIX IMaTonoriyHi 3MiHM KOHLIEHTpAIlil eJIeKTPOJIITiB CUPOBAaTKK Ta/ab0
nrcGyHKIIiM a00 CUHAPOMIB ceyi, MOopYyIIeHHs KUCIOTHO-TYXXHOI PiBHOBAru.
. Lo O3HaKM i30JbOBAHMX TOIIKOIKEHb KITyOOUKiB, KAHATBIIIB
4 IMaToricrosoriuHi 3MiHU ’ ’

IHTePCTULLiI0 200 1X MOEMHAHHS

CTpyKTypHi 3MiHU, BCTAHOBJICHI
5 MeToIdaMU Bi3yasizallii HUpOK Ta

KawmeHi, rimporedpo3, KicTh, MyxJIMHH, 30IbIIICHI a00 3MEHIIIeHI

CEYOBMX IIIAXIB

pO3Mipu HUPOK, aCUMETpisl PO3MipiB HUPOK, PETPONEPUTOHEATbHUI
Gibpo3 i T.1.

ITigBuIieHHS KpeaTrHeMii Oiblie
6 BEPXHbOI MEeXi HOpMU a00 3HUKEHHS

INoenHaHe 3 MapKepaMM MATOJIOTIYHUX 3MiH CEYOBOI CUCTeMU abo 6e3

PLIK® <60 m1/xB./1.73 M2 HIX

HasBHicTh X04a 6 0qHOro 3 MapKepiB MaToJIOTiu-
HUX 3MiH CE€YOBOi CHCTEMM BMMAara€ BM3HAuyeHHS iX
npuuuH [3].

JIy1st BCcTaHOBJIEHHS MIPUYMH BUSBICHUX 3MiH CITi
BUKOPHUCTOBYBAaTHU:

e JlaHi aHAMHe3y Ta KJIiHiYHi ITpOosIBU XBOPOOU;

e BU3HAYEHHS PiBHIB J0OOOBOI MPOTEiHYpii, ajb-
OyMiHypii, BiTHOIIIEHHS aJIbOyMiHY cedi 10 Kpe-
aTUHIHY ceui, epUTPOLUTYPii, TIEHKOLUTYPIl;

e BHM3HAUYEHHS KOHLIEHTpallil KpeaTuHiHy Kpo-
Bi, pPO3pPaxyHKOBOI IIBUIKOCTI KJIyOOUKOBOI
dinprpanii (LKD) 3a popmynoro CKD-EPI,
3a MOKa3aHHSIMM, — EKCKpellii KpeaTuHiHy
3 ceyelo;

e BHUKOHaHHS Y3]l opraHiB ce4oBOi CUCTEMMU,a 3a
HasIBHOCTI MOKa3aHb OTJISANIOBOI peHTIeHOorpa-
¢ii HMPOK, eKCKpeTOopHOi yporpadii, peTpo-
rpagHoi mienorpadii, nucrorpadii, KT, MPT,
MarHiTHO-pe30HaHCHOI aHriorpadii (MPA),
PamiOHYKJIiIHUX NOCIiIKECHb;

e BU3HAYE€HHS KOHLEHTpalii eJeKTPOIiTiB ceui,
KPOBi, iX OCMOJISIPHOCTi, MOPYILLI€Hb KUCTOTHO-
Jy>kHoi piBHoBaru, pH ceui;

e 3a HasIBHOCTI NMOKa3aHb, — Yepe3NIKipHa, Ha-
MmiBBiZKpuUTa ab0 BiZKpUTa MyHKIUiliHa 6io0-
TMCist HUPKHU, MiAIIKipHOI KJTiTKOBUHU, CIIU30-
BO1 OOOJIOHKM POTOBOi MOPOXHUHU, MPSIMOI
KUK,

102  Lkoaa Hedpoaora

YKPAIHCKMIN XXYPHOA HEPPOAOTIT TO Aianidy N22 (78) 2023



Ukrainian Journal of Nephrology and Dialysis, 2 (78)’2023

Nephrology School

K10 3 GiNBIIICTIO CKIaA0BUX 00CTEXEHHS 1010
MapKepiB ypaxXeHHS CEYOBOI CUCTEMMU JIiKapi 3HaoMmi,
TO BiIHOCHO 4epe3lIKipHOi OGioncii HUpKU, — iHdop-
MOBaHICTh HEIOCTATHS.

BukoHaHHs Oioncii HMPKM, BKJIIOYAIOYU 30HY
MyXJIMHU, TIOBUHHO PO3MJISAATUCh Y pasi mosBu abo
301JIBIIIEHHS TIepeIiCHYI0UOi MPOTeiHypii Oinbie 1 rp/
06 abo pamToBOro moripiieHHs (YKHIii HUPOK, 3a
HEMOXJIMBOCTI BepU(iKyBaTH AiarHO3 iHIIMMHU CIOCO-
0aMu Ta 3a YMOBH, LIO 1€ 3MiHUTh 00’€M JIiKyBaHHS
xBoporo [4, 6].

OkpiM 1BOrO, MOBTOpPHA Oiomciss MoXe OyTU KO-
PUCHOIO ISl OUiHKUA JOBTOTPUBAIUX HACHIAKIB CUC-
TeMHOI Teparii abo paiialiliHO iHAYKOBaHOI Hedpo-
ToKcuyHocTi [4, 7].

V naui€eHTiB micis yCOilIHOTO JIIKYyBaHHS i MO3U-
TUBHUM MPOTHO30M, OKA3aHHS A0 OiOICil HUPKU TaKi
X SIK 'y 3arajibHiit momynsiuii [4].

AHaJli3 norepeaHix 1aHUX Ta pe3yJbTaTiB BUKO-
HaHHS BUIIE MepeniyeHoro 06’eMy OOCTEXEHHS, MO-
nepuie, BiAMOBICTh HAa MUTaHHs, PH BUHUK y iHTak-
THill HAPILi Y4 Ha (POHI MEPEAICHYIOUOTO iX ypaKeHHS;
Mo-JApyre, BCTAHOBJIEHI MapKepu MaTOJOTiYHUX 3MiH
CceyoBoi cuctemMu, odOymoBieHi BiacHe PH (Bkitoua-
104M 10JIaTKOBi ypaxkeHHs, SIKi BiH 31aTeH BUKJIMKATU
(Tabn. 3) yu mepeayrOUYUMU XBOPOOAMU HUPOK; IMO-
TpeTe, SKil cTalii rocTporo MOUIKOMXEHHS HUPOK
(I'TTH), roctpoi xBopoou Hupok (I'’XH) abo xpoHiuHOi
xBopobu Hupok (XXH) Binmosigae HasiBHUI piBEHb
kpeatuHiny un [IIK®.

Tabauys 3

I'nomepyasiphi ypaxkenns HUPoK, gkKi Bukiankae HKP [5]

XBopo0Oa MiHIMaJTEHIX 3MiH

MembpaHo-nposidepaTuBHUI TJIOMEPYIOHEDPUT

Me3aHnrio-nposidepatuBHUI TIIOMepYIOHE(PUT

IgA Hedpomaris

DoKaIbHUI CETMEHTAPHUH ITIOMEPYJIOCKIIEPO3

[1omepynoHepuUT 3 HAITiBMIiCSIISIMUA

el Sl N Il R I

A aminioigo3

VYce mepeniueHe € BaXJIUBUM MiATPYHTSIM JJIsT
BUOOpPY METONy JIiKyBaHHSI KOHKPETHOT'O XBOPOTO.
OCHOBHUM METOAOM JIiKyBaHHSI XBOPUX HA HUPKOBO-
knituHHui pak (HKP) € xipypriunuii: BiaKpuTum a0-
CTYIIOM, JIaapOCKOITiYHO, 3 BUKOPUCTAHHAM poOOTa

i T.O., 30iACHIOIOTh paaukanbHy HedpekTomito (PH),
napuiaabHy HedpekTomito (ITH) abo nutopenyKTuBHYy
HedpekTomito (LIH). Bubip MmeTony Ta iforo BUKOHaH-
HSI € KOMIETEHILi€I0 OHKOYPOJIOTiB (Tabn. 4).

Tabauys 4

JlikyBanng HKP

. ITH HedpexToMis € MeTomoM BUOOPY (BiIKpHTa, JaIlapOCKOIIiYHa, 3

Cranis I
BUKOPHMCTaHHAM po0boTa) [8]

. PH a6o ITH
Crapist 11 a6o ITT [TemOpoizymab y pa3i BACOKOTO pU3UKY peluanBy [9]
Cramisg IV 1IPH mepen cucTtemMHOIO Tepariero
Cranis IV

peluInB, HasSIBHICTh
HU3BKOT0 ab0 cepeaHbOro
PUBUKY TIPOTPecyBaHHSI

CyHiTiHi0, cypadeHib, mazormnanio, nemoposizymad, HiBoymMab moeTHaHW 3
kaboszanTinioom [10, 16]

Cranig IV
3 BUCOKHM PU3HKOM
MPOrPECYBAHHS

Temcipomimyc, HiBoayMab ImoexHaHMiA 3 imimiMmyma6om [12]

ITH — mapiianbHa HeGpoOKTOMis
PH — panukanbHa HedpoKTOMist
LIPH — muropenykTuBHa He(pOKTOMist

OpHak, xipypriyHe BTpy4YaHHS y TaKuUX Malli€eH-
TiB TOB’si3aHe 3 pu3ukoM BuHUKHeHHS I'TIH, fioro
TpaHcdopMmauii y XXH, ¢popmyBanus I'TTH Ha ¢oni
XXH abo nmporpecyBaHHSIM OCTaHHBOI; YacTOTa 3ajie-
KUTh BiJl HAIBHOCTI (haKTOPiB pU3UKY Ta aAeKBAaTHOI'O

BEIACHHSI XBOPOTro y J0- iHTpa Ta IicasonepaliiiHoMy
nepiogax. Bu3HavYaJbHUMM CKJIaMOBUMU YHUKHEHHS
TaKMX YCKJIagHEHb € MiHiMi3allig peajizaiii (pakTopiB
pusuky I'TIH Ta 3gilicHeHHSI MakcMMajlbHO Heppo-
Ho30epiraroyoro BrpydyaHHs (tadm. 5) [13-15].
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Tabauysa 5
Ckaanosi ckpuninry XXH, ¢akropiB pusuky I'TIH Ta MoxKIMBOCTi iX KopeKiii y XBopux
Ha PH nepen onepaTuBHUM BTpYyYaHHSIM
IIpeoneparnBHi cKIamOBi BcraHoBneHHs HassBHOCTI MapKepiB ypaxkeHHs | JlikyBanus XXH
cev0-Boi cucTeMu (TabJ1.2) Ta BUBHAYESHHS AT <130/80
cragii XXH. HblAc<7%
OLuiiHKa KOMOPOIAHOCTI: BMI 18,5-25
— nepeaicHyroya XXH
— TinepTeHsis
— nykpoBuii giadet I a6o I Tumy
— OXUPIHHSA
IHTpaonepaliiiiHi ckiagoBi IIpuopuTte3saiiist 3acTocyBaHHSI HE(POH IIpuBeHLIis rimoTeH3sii
30epiralounx METOINK BTPYIaHHS, PE3CKIIist He 3acrocyBanns Hedpo-
HUPKU 3 TyXJIMHOIO; a0JISILIisI. TOKCHMYHUX JI3
Minimizatist TerutoBoi imemii y pasi [TH.
INocTonepaTuBHi cKJ1amoBi Buznauenns cranii XXH Ta ii mporpecyBaHHS JlikyBannst XXH Ta/a6o I'TTH
a6o HasgBHocTi ['TIH (i30160-BaHOi 200 Ha TJTi Al <130/80
XXH). HblAc<7%
MopdororiuyHa oliHKa Mo3amyXJIMHHAX BMI 18,5-25
TKaHUH HUPKU.

AMepuKaHcbKa yposorigHa acouianis B 2009 poiri
i €Bporneiicbka acouiarisa yposorisy 2010 pori orpu-
JIIOOHUIIN MOJI0XEeHHS Tpo Te, 1o I[TH caig po3rnsaa-
TH K METOA BUOOpY IJIS BCiX IyXJIMH HUPOK MEHIIe
7 cm [4, 16].

SIKI110 11e TeXHIYHO MOXKJIMBO, TO Kpallle BAaBaTh-
cs oo ITH, ockinbku micis Hei yactota I'TTH € cytTeBo
HMXKYOM0, HiX micas PH, i € kpamum xipypriuHuM Ba-
piaHTOM 151 30epeXXeHHST He(POHHOI Macu y XBOPUX
na HKP [17].

o crocyeTsea XXH, To micia ITH 39% nawieH-
1iB Manu pIIIK® Huxye 60 MjI/XB, 110 CYTTEBO MEH-
e, Hix micag PH [4].

VY 3B’3Ky 3i 3HAUHMM 30iJbIICHHS Yy TOMYJISIIii
KiJIBKOCTI MalLli€HTIB MOXMJIOTO BiKYy 3 TiMEpTEH3i€I0 Ta
LIYKPOBUM Jia0eTOM, IKi Y HUX € IK OCHOBHUMM ITPU-

yuHamMu XXH (a BoHa, — He3aleXXHU (paKTop po3BU-
1Ky HKP), Tak i pusuk-daxropamu 37105KiCHOTO ypa-
XXeHHsI HUPOK, BiporigHicTs BUHMKHeHHsI HKP cyTre-
BO 30ibIIyeThed [2, 5].

Bubip nmikapcekoro 3aco0y (JI3) miasa mikyBaHHS
MNali€HTIB 3 CBITJOKIITUHHUM HUPKOBO-KIIITUHHUM
pPaKoOM HUPKHU BU3HAYAETHCS MEPEBaXKHO CTAIIEI0 XBO-
po6u Ta mporHosom [13].

3a octaHHE necatupivyas nag aikyBanHga HKP I1-
1V cragaii abo peuuauBy Oyau 3alIpONOHOBAHI aHTHUAH-
rioreHHi JI3, MillIeHHIO SIKMX € BaCKYJISIPHUM eHIOTE-
nmiansHMi pakrop pocty (VEGF), 1o HUX BimHOCSITBCS
iHriditopu penenrtopiB Tupo3uH KiHazu (VEGF-TKI)
Ta AaHTUPELENTOPHI TYMaHi30BaHi MOHOKJIOHAJIbHi aH-
tutina (Anti VEGF mab) (ta6m. 6) [18, 19].

Tabauys 6
JI3 ans nikysannst HKP II-1V cranii
VEGF-TKI inri6iTopu PenanbHi nposiBu IIpeBenis i TiKyBaHHS
Sunitinib, sorafenib, axitinib, pazopanib, ®OCI'C, XM3 3HIDKEeHHS 1031 a00 BigMiHa
cabozantinib, lenvatinib TMA, IIIK®, I'TTH iAIT®, BKK
Mab npotu VEGFR, TMA, IgA 3HIDKEHHS 031 200 BiMiHa
Bevacisumab ANCATH iATI®, BKK
OCICc/Xm3
MH
Ab ICI PD-IB I'TIH, I'TH, XM3, ®CTC, Binmina
Nivolumab antu [BMTI'H, IgA TH, MIIA,
CTLA-4Bab morryc-rronionuii T'H, C3I'H
Ipilimumab [TIOKOKOPTUKOI AN
PD-LIAb
Avelunab, atezolisumab
m-TORI ®CI'C, MIITH, IATIO, gxio npoteiHypist Al-2
Everolimus, I1®D Ta BigmoBigHa Teparmist, SKIIO
temsirolimus OCIC, MIITH
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A — piBeHb aJIbOyMiHYpii

Ant 'BM T'H — aHTUTINIA OO TJIOMEPYJISIpHOI Oa-
3aJ1bHOT MEMOpaHu

BKK — 610KaTOpU KaabliieBUX KaHATiB

I'TIH — roctpe NouKoIKeHHSI HUPOK

I'TIH — roctpuii TyOyno-iHTEpCTULIAIbBHUN He-
bput

I'TH — roctpuii TyOyasapHUiT HEKPO3

iAII® — iHTIOITOPH AHTIOTEH3WH-TIEPETBOPIOIO-
yoro pbepMeHTy

IgA TH — IgA rnomepyioHedpuT

MH — Mem0OpaHo3Ha Hedpomnaris

MITA — MiKpOCKOMIYHHWI MOMiaHTiiT

MIITH — me3aHrio-nipoJiipepaTUBHUI TJIOMEPY-
JIoHe(puUt

I[I® — mnasmadepes

TMA — TpoMOouMTapHA MiKpPOAHTiONATis

XM3 — xBopo6a MiHiMaabHUX 3MiH

OCI'C — pokaabHUI CerMEeHTAapHUN TJIOMEpYJIO-
CKJIEPO3

IIK® — mBuaKicTs KJIy00uKOBOi (ibTpaltii

Ab ICI PD-IB — immuno check point aHTuTiIa
npotu PDI

VEGF — eHnotenianbHuii (pakTop poCcTy

C3TI'H — C3 rnomepynoHedput

CTLA-4Ab — anTuTina no nporeiHa 4 acouiiioBa-
HOTO 3 IUTOTOKCUYHUMU T-niMbpouuTamu

Mab — aHTHUpeLenTOpHI MOHOKJIOHAJIbHI aHTU-
TiJla

PD-LIAb — aHTUTiNA MPOTK MpOTeiHA Mporpamy-
I04YOT0 CMEPTh KJIITUH

TKI — iHribiTOpM TUPO3UH KiHa3U

m-TORI — inriéitop m-TOR

Jlitepatypa (References):

Buumie nepeniueni Anti VEGF JI3 cknagatoth
OCHOBY TapreHTHOI Tepamii Mali€eHTiB 3 MeTacTaTh4-
num HKP [2, 13, 19, 20].

Takox HHUPOKO 3aCTOCYBYIOThCS iMYyHHi check
point iHriGiTopu Ta pianie mTor iHriéitopu [19, 20].

OcTaHHIM YacoM mepeBary BiAaloTb KOMOiHaIIil
nBox abo HaBiTh Tpbox JI3. CxBaneHuMm FDA € koM06i-
HoBaHe 3acTocyBaHHs PD-1B nem6ponizymady ta TKI
JICHBaTUHIOY, sIKE TPOJAEMOHCTPYBAJIO BUXUBAHHS 0€3
nporpecyBanHst (PFS-progression free survival) 23,9
Mics1iB TopiBHsIHO 3 14,7 MicsuiB y pa3i nmoeaHaHHs
JIEHBaTUHIOY — eBeposimycy [1].

IToenHaHe 3acTocyBaHHSI KaO0O3aHTiHiOy, HiBOY-
Maly Ta imiiMymaly IpoIeMOHCTPYBaJIO BUIly edek-
TUBHICTh Ta Kpallui npodinb Oe3neku, Hix HiBOJy-
Mab Ta imisimymat [21].

Takum yvHOM, MJIS TOJIMIIEHHS Pe3yabTaTiB Jii-
KyBaHHS xBopux Ha PH imeanbHOI0O € TpUCTOPOHHS
B3a€EMO/Iisl OHKOypoJiora, maromopgoJjiora i OHKOHed-
poJiora. OHKOYpPOJIOT Ta OHKOHEeMPOJIOT BiANMOBiIal0Th
3a BUOip afeKBaTHOI METOAUKM JIiKyBaHHS, OHKOHED-
pOJIOT OLIiHIOE HASIBHICTh 200 PU3UKUA BUHUKHEHHS
I'TIH 4wu nporpecyBanHsg XXH, BHU3HAyYa€ Ta KOHTP-
OJII0€ 3aXOAM 3 iX MiHiMi3allii 3a7eXHO Bifl 00paHOro
METOJy JIIKyBaHHS Ha ycix fioro etamnax, a natToMopdo-
JIOT aHasli3y€e HEOIUIACTUYHY Ta MO3aMyXJIWHHI TKaHU-
HU HUPOK OTPUMAHUX iHTpAOIepaliifHO Y METOIOM
Yyepe3lIKipHoi Gioncii HUpKu [4].

3 ypaxyBaHHSIM AaHUX OCTAHHbOTO, OHKOHe(-
pOJIOT Ta OHKOYPOJIOI BU3HA4aloThb O0’€M IIicjsiorne-
pauiiHoOro JiKyBaHHS, CKJIaJl, 4YacTOTY Ta TPUBAIiCTh
MOHITOPUHTY XBOPOTO y MOJABIIOMY, JOTPUMYIOUUCH
Iil0YnX peKoMeHnanii [4].
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IITanoBHI aBTOPH Ta pelieH3eHTH
YKpaiHCcbKOro XypHauy HedpoJorii Ta miamizy!

Bin iMeHi YkpaiHcbKoro XypHainy HedpoJiorii Ta miamidy, s paguil MOAIIUTUCS NPUEMHOIO
HOBMHOIO. YKpaiHChKMI XXypHaa HedpoJiorii Ta miaji3y YCIIIIHO JOCSAT peMTUHTY XypHainy Q3
y Scopus 3a 2022 pik. Lle nocarHeHHs € CBiIUeHHSIM BiJaHOCTI Ta HAIIOJEIJIMBOI IIpalli aBTOPIB,
PELIEH3EHTIB Ta Mi>KHApOIHOI pelaKIliifHOI KOJIETil, IKi ToTToMarajn HallloMy XypHaiay IpOTITOM
OCTaHHIX KiJIbKOX POKiB. M1 BUCIOBIIOEMO HaIly IIMPY BASYHICTh Ta BiITAHHS KOXHOMY 3 Bac 3a
LIiIHHWIA BHECOK Yy PEUTUHT XypHaIy.

Mu Takox CIIOIiBaEMOCH Ha Ile¢ OibIIMI YCIIiX Ta BU3HAHHS XYypHaly y MalOyTHHOMY Ta
XOTiNM 6 BUCJIOBUTH BISIUHICTB 3a34aJIeTiAb YCiM HaIllUM aBTOpaM, pelieH3eHTaM Ta pedakTopaM,
SKi MJIaHYIOTh MOJANbIIY CITiBIIPALIO 3 XXypHajloM. 3 BalllOlO JOIIOMOIOI MM IIparHeMoO JOCITTU
BUILIOI'0 PEUTHUHTY Ta MTOKPAILEHHS IKOCTiI YKpaiHChKOTo XypHany HedpoJIoTii Ta miaji3y.

JssKyeMo 3a Balll HiHHMI BHECOK Ta HE3MiHHY ITiATPUMKY.

3 moBaroio -
. Muxkona KonecHuk
T'onoBHMI pegakTOp
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BUMOTIU AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTIT TA AIAAI3Y”

Y 3B’3Ky 3 iHAEKCYBaHHSIM KYpHajy MiXKHApOIHMU-
MU TMOIIYKOBUMM CUCTEMaMHU Ta MiABUILEHHSIM BMMOTL 10O
o¢hopMIJIEHHSI HAyKOBOIO MaTepiay, peakoserist popmaiiszye
BUMOTH 110 BHIAHHS UISI €(PEKTUBHOIO PO3ITOBCIOIKEHHS
MarepialliB y CBiTOBili Mepexi [HTepHeT Ta NpUeTHaHHS 10
MiXXHapOIHUX HAYKOBUX 0a3 NaHUX.

[IpaBuna nns aBTOpiB CKJaAeHi BiAMOBIAHO 10 «Eau-
HUX BUMOT JI0 PYKOIKCIiB, 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 OCHOBHUMM PO3AVIAMMU:

1. Touka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiKM He(pPOJOTriuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi pobOTH
IlIxona Hedposora

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

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

Jpyruii po3ais BUCBITIIOE MOXIIMBI IIJISIXU TTOKpaIlleH-
HSI OpTaHi3alliifHOi CKJIagoBOi MisUTbHOCTI He(ppOJIOTidHOI
CJIyXx0u B YKpaiHi Ha BCiX eTamax HalaHHs CIelializoBaHi
MEIMYHOI JOMTOMOTH Ta il EKOHOMIYHUWIA aHali3.

Y TpeTboMy pO31IiJli pO3MIILYIOThCS CTATTI, SIKi 3HATOM-
JIATH 3 Pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedpomora” apykye poOOTH, METOIO
SIKHX € MMIBUIIEHHST HedPOJIOTiYHOI TpaMOTHOCTI YUTAaYiB.

OcraHHIil po3min iHGOpMye MpPO OCHOBHI HAyKOBO-
MpaKTUYHI Mofii, my6iKye peleHsii, penakiiitHy iHdhopma-
uiro i T.0.

Pykomnuc pa3om 3 103B0JI0M HA i{OT0 BUKOPUCTAHHS HA-
MPaBJISAETHCS A0 PeNaKiii TiIIbKK B €JIEKTPOHHOMY BapiaHTi
Yyepe3 OH-JIAlH CUCTEMY, SIKA MICTUTbCS HA CaiTi XKypHaTy.
Y penakuii 31iliCHIOETbCSA ABOCTOPOHHE cJine (AHOHIMHICTD
PelleH3eHTa Ta AaBTOPa) HAYKOBE pelleH3YBaHHH i JlirepaTyp-
He peJaryBaHHs CTaTei.

Jl03BiJ1 HA BUKOPHCTAHHS PYKONHCY MOXKHA 3aBaHTA-
2KUTH 32 NOCWIAHHSM

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

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

Jlo nyO6nikauii mpuiiMaloThCsl OpUTiHabHI pOOOTH,
OIJISIAM JIiTepaTypu, JeKIlii, KOPOTKi MOBiIOMJIEHHS, PEeKO-
MeHAaLii MPaKTUYHUM JliKapsiM, OMUC BUMAAKiB 3 MPAKTUKMU,
iHdopMallis Mpo HayKoBi (hOpyMH.

Penakuisi He npuiimMae paHiule omyOGJiKoBaHi poOOTHU
a0o0 CcTaTTi, NPUIHATI 10 APYKY B iHIIKMX BUAAHHSIX.

CrtaTTi my01iKyl0ThCs YKPaiHChKOIO, POCifiChKOIO Ta aH-
niiicbkoto MmoBaMu. MDaiin 3i cTaTTero MPeACTaBIsATH Y pop-
mati Microsoft Word (posmupenns *.doc, *.docx, *.rtf).

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. IHiuianu Ta npi3Builia aBTOPiB aHIJilICbKOIO MOBOIO;

2. Ha3ssa cTaTTi aHIJIii1CHhKOIO MOBOIO;
3. Ha3zsa ycraHOBU Ta opraHizailii, B sIKiil TpalfOlOTh aBTO-
PM aHIIiICHKOIO MOBOIO;

4. Pe3iome cTarTi aHIIICHKOIO MOBOIO;

5. Koouosi cioBa (8-10 ciiB 41 CJIOBOCIIONY4YEHb, IO
PO3KpMBAIOTh 3MIiCT CTaTTi) aHIJIIICHKOIO MOBOIO;

6. YIK;

7. IHiuianu Ta mpi3BuIla aBTOPiB MOBOIO, SIKOIO HaIlMCa-
Ha CTaTTs;

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

9. HasBa yctaHOBM Ta opraHi3zailii, B sIKiii TpallOlOTh aB-

TOpH, MiCTO (MOBOIO CTaTTi);

KirouoBi cioBa (8-10 citiB 4M CIOBOCIIONYYEHB, IO

PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

Pe3tome MoBOIO CTaTTi;

12. Tekcr crTarTi;

13. Po3kpuTTS MOTEHIIMHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOIO YIaCHUKA;

15.Crimcok  BUKOpPMCTAaHMX JKepea Mi  Ha3BOIO

«Jliteparypa (References)», ohopMiIeHUI1 BiAOBIAHO

[0 cTaHaapTy Vancouver style;

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

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

(000B’s13K0BO) 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 KOXHOTO OOKY CTO-
piaku 2 cMm. Ha Bci imrocTpaitii, 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 MPOMYCKU, 3aiiBi
poO3pUBU PAAKIB (B aBTOMAaTMYHOMY pPEXUMi uepe3 cepBic
Microsoft Word “3Haiiti i 3aMiHUTH ).

®Daiin 3 TEKCTOM CTaTTi MiCTUTh BCIO iH(doOpMallito 1st
ny0JtiKallii, y TOMy YMCJIi PUCYHKHM 1 TaOIU LI Micid iX MepIIo-
TO 3raayBaHHSI.

CTpyKTypa pPYKONHCY Ma€ BiAMOBIiZaTH HABEICHOMY
a6I0HY (3aJIeXKHO Bill TUITY pOOOTH).
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VK po3mililyeTbcsi y BEpXHBOMY JIiBOMY KYTi.

Astopu. IIpisBulie aBTOpiB BKa3yBaTH IIicls iHiLialiB
(0. C. Ipanos, C. I. IlerpoB), xupHuM mIpudTOoM, MO-
BOIO OpUTiHAy Ta aHMIiACbKOIO MOBOIO, BUPIBHIOBAHHS 3a
ueHtpoMm. I1Ib aBTOpiB aHIiCbKOIO HEOOXiTHO BKa3yBaTu
BiIMOBIAHO 3 3aKOPJIOHHUM TAcIOpPTOM, a00 SIK B paHille
OITy0JIIKOBAaHUX 3apyOiKHMX XKypHAJTbHUX CTAaTTSIX. ABTOpH,
SIKi MyOJIIKYIOThCSI BIIEpIe i HE MalOTh 3aKOPAOHHOTO Iac-
nopra, MalTb CKOPUCTATHCS CTAaHIApTOM TpaHCIiTepallii
KMY—-2010.

BaxaHo momatu mocujaHHS Ha BiacHi odiuiiiHi iH-
TepHeT cTopiHku aBTopa(iB) (https://....... ), Scopus ID,
Researcher ID a6o ORCID ID pjis po3MileHHs rirneprnocu-
JIaHHS Ha caiiTi XXypHany Ta pdf-Bepcii crarri.

Has3sga cTaTTi aH1iiicbK0I0 MOBOIO Ta MOBOIO OpUTiHA-
JIy PO3MIIIYEThCS 3a LIEHTPOM ITiCJIsI MPi3BUILL 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-
IJIificbKOi MOBM Ta IOBHICTIO BiAMoOBiZaTH yKpaiHO/pociii-
CbKOMOBHIi#1 Ha3Bi 32 3MiCTOM.

YcranoBa. HeoOxinHo HaBoauTu odilliiiHy MOBHY Ha-
3BY ycTaHOBHU (0e3 cKkopoueHb). [Ticsisi Ha3BU yCTaHOBM Yepe3
KOMY 3a3HAaYMTHU HA3BY MicTa Ta KpaiHM. AKILO y H1OCTiIXeH-
Hi OpaJiv y4yacTbh aBTOPU 3 Pi3HUX YCTAHOB, CJIiJl CITiBBiIHECTU
Ha3BM YCTAHOB i Mpi3BHIlla aBTOPiB 3a AOIOMOIoK LUdpo-
BUX iHAEKCiB y BepXHboMy perictpi. [1ig HazBoio HeOOXiTHO
noaatu iHTepHeT aapecy (https://....... ) odiliiiHOI cTOpiHKHU
YCTaHOBM.

Pedepar (six1o po6oTa opuriHaabHa) Ma€ GYTH CTPYK-
TypOBaHUM: M€Ta, MaTepiaiu i METOIU, Pe3yJIbTaTh, BUCHO-
BKU. Pedepar mMae mMOBHICTIO BiAIoBigaTU 3MicTy poOOTH,
oo0csr Tekery He menme 1 800 3HakiB (3 mponyckamu). Pe-
3l0Me 10 MyOJliKalliii, 1110 MOMalThCcs B iHIN PO3AUIH Xyp-
Hany (1,2,4,5) opopMIsSIETbCS JOBIIBHO, ajie 3 TAKUM CaMUM
00CcsroM.

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

Kmouogi ciioBa. HeoGxinHo BKazaTu KJIIOUOBi CJloOBa —
Big 3 po 10 ps iHOeKCyBaHHS CTATTi B MOLIYKOBUX CUCTE-
max. Ki11o4oBi cjioBa MOBHICTIO BifllIOBi1al0Th yKpaiHCbKOIO/
POCiIICBKOIO Ta aHIiICbKOI0 MOBOIO. [1J11 BUOOPY KITIOUOBUX
CJIiB aHIIiChKOI0 BUKOPUCTOBYIOTh Te3aypyc HallioHanbHO1
MmeauyHoi 6i6mioreku CILA (Medical Subject Headings —
MeSH).

TekcT cTaTTi (yKpaiHCHKOIO 260 POCiiiChKOI MOBOIO)
CTPYKTYPOBaHUIi 3a pO3iJlaMU: BCTYM (aKTyaJIbHICTh), META,
Martepiajv i MeToiu, pe3yJbTaTh, OGrOBOPEHHSI, BUCHOBKH.
Po3nin «O0roBopeHns» € 000B’I3KOBMM Ta MAa€ BKJIIOYATH
3000-3500 3naKiB 0e3 npooiiB.

Po3kpurta norenniiiiux KOHQIIKTIB iHTepeciB

ABTOpU TMOBUHHI PO3KPUBATU BCi BiAHOCUHU a00O iH-
TepecH, siKi MOXYTb MaTH MPSIMUI a00 MOTEHUINHUI BIJIUB
YU HAJaTHU yIepeIXeHicTb B poOoTi. Xoua aBTOp, MOXJIUBO,
He BimuyBae, 1110 iCHYE SIKUI-HeOyab KOHQIIKT, PO3KPUTTS
BiITHOCHH i iHTepeciB 3a0e3meuye OiIblI MOBHUM i Tpo3opuit
TpoIiec, M0 MPU3BOAUTH JO TOYHOI i 00’€KTUBHOI OLIHKYU
poboTu.

YcBinomieHHs1 peanbHOro abo nepeadayyBaHOro KOH-
GIikTy iHTepeciB — 1l MepCneKTUBa, Ha IKYy MalTh MPaBo
yutaui. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEH allilo,
OTpUMaHY 3a KOHCYJIbTAIliliHY pOOOTY € HETOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIIKTIB iHTepeciB, sKi
npsiMo a60 TOOIYHO TOB’SI3aHi 3 JOCIHIIKEHHSIM, MOXYTh
BKJTIOUATH, aJie He OOMEXYIOThCSI HACTYITHUM:

e HaykoBi rpaHTu Big (piHAaHCOBUX areHTCTB (IIpOXaH-
Hs HaIaTu JaHi Mpo CIIOHCOpa MOCTiIXKEHHS Ta HO-
Mep TPaHTY)

e ToHopapu 3a BUCTYM Ha CUMIIO3iyMax

e  (dDiHaHcoBa MiATPMMKA Yy4acTi B CUMITO3iymMax

e dinancoBa miATpMMEKA OCBITHIX IMporpam

e 3aifHATICTb A00 KOHCYIbTAIlil

¢ TliaTpuMka 3 60Ky CIIOHCOpa MPOEKTY

e [locana B KOHCYJIbTaTUBHIl pani a00 palli TMPEeKTOPiB
a00 B iHIINMX BiTHOCMHAX YIIPaBIiHHI

e Kinbka diniii

e  @DiHaHCOBI BiZTHOCWHM, HANpPUKIal, MailoBy y4acTb
a0o iHBeCTULIiIHUI iHTEpec

e [lpaBa iHTe/NeKTyaJlbHOI BJIAaCHOCTi (HampuKiIaid, ma-
TEHTH, aBTOPCHKIi MTpaBa i pOsIITI BiJl TAKUX MPaB)

*  VrpumaHHS 4OJIOBiKa i / a00 miTel, sIKi MOXYTb MaTh
¢iHaHcoBUI iHTEpeC A0 podboTH

Kpim Toro, ciig po3KpuBaTH iHTEPECH, 1110 BUXOASTH 3a
paMKu (piHaHCOBHUX iHTEepeciB i KoMmIleHcalii (HehiHaHCOBI
iHTepecu), sIKi MOXYTb OyTH BaxIUBI 1151 yMTadiB. BoHu Mo-
KYTb BKJIIOYATH, ajie He 0OMEXYIOTbCS, 0COOMCTI BiTHOCUHU
ab0 KOHKYpYIoui iHTepecu, psiMo abo oOiYHO OB’ A3aHi 3
LIUM ITOCTiIKeHHSIM, ab0 mpodeciiiHi iHTepecu a6o 0coOUCTI
TIepeKOHAHHS, SIKi MOXYTb BIUIMHYTHU Ha Ballle TOCTiIKEHHS.

BinmoBimanbHuii aBTOp 30Mpae GopMu pO3KPUTTSI KOH-
¢aikTy iHTepeciB Bin ycix aBTopiB. B aBTOpCHKIii criBIparii,
Jie IOIyCcKaloThes HopMaibHi YTOAW MPO MPEeaCTaBHULITBO,
IIJISI BiAIIOBiMHOTO yYaCHUKA MOCUTD MiAnmucaT GopMy po3-
KPUTTS Bil iMEHi BCiX aBTOPiB.

IIpuknaam po3kpurts indopmanii

Hocnimxenns pinancyBamocs X (rpaHt Ne X).

KoHduikT iHTepeciB: aBTOp A OTpUMaB AOC/iAHI rpaH-
TH Bim koMmnaHii A. ABTop B orpumaB roHopap morosigaya
Big koMmmnanii X i Bojoxgie akuissMu B koMmnaHii Y. Asrop C €
YJICHOM KOMITeTy Z.

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

Ilonsika. ABTOpY MOXYTh BUCJIOBUTHU IMOMASAKY 0cOOaM
Ta OpraHi3zauisiM, 110 CIIPUsIM IyOJiKalii cTarTi, ajie He €
il aBTOpamu.

IndopmMmaliss mpo BHECOK KOXHOTO yyacHuka (i ocio,
3a3HAaYEHUX Y po3aiJi “momsika™).

Ilpukaao: O.C. IBaHOB — KOHLIEITLIisI Ta AU3AH TOCITi-
mxeHHs1, 1.I1. [TeTpoB — aHaji3 oTpuMaHUX JaHUX, 0(pOpM-
JICHHSI TEKCTY POOOTH.

ABtopu BucioBooTh noasky (IlpizBumie 1. B.) 3a
ohOpMIIEHHS iTI0CTpalliii.

Cmucok jirepatypu. Y 6i6iiorpadii (mpucrareiiHomMy
CIUCKY JliTepaTypy) KOXHE IXKepesio 3a3HayaloTb 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru no odopm-
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JIEHHsI JiTepaTypHUX IXepea 3a Vancouver style meTaibHO
MpeAcTaBlIeHO Ha caiTi xkypHaiy. Ilicasa KoxHOro mKepeaa
OBOB’SI3KOBHM € nomxaBaHHs iHOro iHTEpHET aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BianmpaBKOO aBTOPU MalOTh 3IiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaTt. YkpaiHo Ta pocCiliChKOMOBHi TEKCTH CTaT-
Ti IepeBipsI0ThH Ha TIJIariaT 3a TIOMOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOr0 pelieH3yBaHHs. PiBeHb iHAMBiTyasib-
HOCTi JOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTub BUKJIaAeHHS MaTepiay.

3. TaBrtoJOrito — NOBTOPIOBAaHHS y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdeib-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MPOCTO 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 MmocuaaHb Ha CTaTTi Ta HAyKOBi MaTepiaiu
3 imeHTudikaropom DOI (He meniie 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKMH, 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.
Crarri, opopmiieni 0e3 nomepKaHHA NMPaBUJI He MPH-
AMAalOTbCS, aBTOPaM He MOBEPTAIOTHCS.

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

Marepiajaom.
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