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Abstract. Cardiovascular disease is a major contributor to morbidity and has become
the leading cause of death among renal transplant patients. This paper presents a case of
acute myocardial infarction occurring three weeks after a renal transplant. A 45-year-
old male recipient experienced acute chest pain, hypotension, and atrial fibrillation,
leading to a diagnosis of inferior-posterior wall myocardial infarction. Thrombolysis with
Tenectaplase was administered, resulting in the development of a perinephric hematoma
six hours later. The patient underwent transfusions and pigtail drainage of the hematoma.
Following hematoma resolution, the pigtail catheter was removed, and the patient was
started on dual anti-platelets. Upon discharge, the patient exhibited stable renal function.
Received August 03, 2023, In conclusion, thrombolysis in the early post-transplant period poses significant risks.
Received in revised form This case highlights the use of thrombolytic therapy during this period and the successful
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B.K.b. Bauzi, M.C. Illekap, P.€. Eaxymanaii, B.M. Mawmini, B.K.M. MakkeHna

Tpom0OoJ1i3uc B paHHbOMY NOCTTPAHCILVIAHTALIHOMY Nepioai y mamieHra
3 rOCTPUM iH(papKTOM MioKapaa: KJIiHIYHUIA BUNAI0K
Meanunnii konemx Illpi Pamauannpa, Yennai, Iamist.

Pe3tome. Cepuyeso-cyounni 3ax60pto6anHs € 0CHOBHOK NPUHUHOIO NPUYUHOK CMEPMOCMI nayieHmie nicas mpaH-
cnaanmayii Hupku. Y yiii cmammi npedcmasneHo unadox 20cmpoeo iHgapkmy miokapda, AKuil cmaecs uepe3 mpu
mudicHi nicas mpaxncnaaumauii HUpku. Y 45-piunoeo uon08ika-peyunicHma eUHUK 2ocmpuil 6ine y epyouiil Kaimyi, apme-
pianvHa einomensis ma Qiopuaauis nepedcepos, 06y10 0iaeHOCMOBAHO IHPAPKM MIOKaApOa HUICHbOI Ma 3a0HbOI CMIHKU.
ITlayienmy npogedero mpomboaizuc meHeKkmaniasorn, wo npu3eeso 00 po3gUMKY HABKOAOHUDKOBOI eeMamomu uepes

aHmuaepeeanmuy mepanito. Bunucarnuii 3i cmayionapy 3i cmabinvror QyHkyicto Hupok. Ha 3akinuenns, mpomoboaizuc 6

PAHHbOMY NOCMMPAHCNAAHMAYIUHOMY nepiodi cmanosums 3Hauni puzuku. Lleii eunadok nidkpecaroe moxcaugicmo 3a-

CMOCY8aHHS MPOMOOAIMUYHOT mepanii nPomseom ybo2o nepiody ma ycniuiHe AiKy8aHHs CYRYMHIX YCKAAOHEHb.
KmouoBi cioBa: ingpapkm miokapda, mpancnaanmauis Hupku, mpombonizuc.

Introduction. Cardiovascular disease is a signifi-
cant cause of morbidity and is now the leading cause
of death in patients with renal transplants [1, 2] and,
consequently, one of the leading causes of renal al-
lograft failure [3]. Diabetic renal transplant recipients
have a 3-5 times higher risk of cardiovascular disease
than non-diabetic recipients [4]. End-stage kidney dis-
ease confers a higher risk of developing cardiovascular
disease (CVD) because of the well-known “tradition-
al” risk factors [5], as also the non-traditional factors
such as oxidative stress, hyper-homocysteinemia, cal-
cium-phosphate derangement, and others. Candidate
risk factors for post-transplant myocardial infarction
(PTMI) include characteristics of the recipient, the
kidney donor, transplantation management, and trans-
plant course. Time on dialysis before transplantation
[6], donor history of hypertension [7], immunosuppres-
sive regimen [8], quality of allograft function [9], and
post-transplantation diabetes [10, 11] are also impli-
cated as mediators of cardiovascular risk in this popula-
tion. However, managing acute myocardial infarction
(MI) in the post-transplant period remains challenging.
Herein, we report a case of a patient who underwent
deceased donor renal transplantation (DDRT) and de-
veloped AMI three weeks post-transplant.

Case Report. A 45-year-old man presented with
sudden onset left-sided chest pain associated with vomit-
ing and diaphoresis. He was a known case of Type 2 Dia-
betes Mellitus and hypertension. He was diagnosed with
chronic kidney disease two years back when he was initiat-
ed on continuous ambulatory peritoneal dialysis (CAPD).

Varun Kumar Bandi
varun.vims@gmail.com

His cardiac function was evaluated three months before
admission and found normal with left ventricular systolic
ejection function (LVSEF) of 63%, normal treadmill test,
and a normal myocardial perfusion — single photon emis-
sion computed tomography (SPECT) scan. In addition,
a repeat electrocardiogram and echocardiography were
found to be normal before the transplant. He underwent a
Deceased Donor Renal Transplant (DDRT) three weeks
before admission, with Basiliximab induction and triple
immunosuppression protocol (Tacrolimus, Mycopheno-
late mofetil, and Prednisolone). He had no postoperative
complications and was discharged in two weeks with a cre-
atinine of 0.7mg/dl.

On examination, he had a pulse rate of 110/min,
irregularly irregular, with a blood pressure (BP) of
90/60 mmHg and a pulse deficit of 19/min. Systemic
examination revealed signs of atrial fibrillation, and the
transplanted kidney was palpable in the right iliac fossa,
non-tender with a clean and healed surgical wound.

ECG was done, which revealed tachycardia, Atri-
al fibrillation (AF), and ST elevation in leads II, III,
aVf, and in the chest leads v4-v6, with ST depression
in leads I, aVL, and v2. In addition, a 2D-Echocar-
diogram showed concentric left ventricular hypertro-
phy, trivial mitral and tricuspid regurgitation, normal
pulmonary artery pressure, and hypokinesia of the
inferior-posterior wall with a left ventricular ejection
fraction (LVEF) of 55%.

The options of bypass grafting surgery, primary
angioplasty, or thrombolysis were discussed with the
cardiologists and attendants. After a multi-disciplinary
discussion, the patient was planned for thrombolysis.
Thrombolysis with Tenectaplase was administered on
13/07/2015, within 90 min of the onset of chest pain.
There were no complications during thrombolysis, BP
reverted to normal, and sinus rhythm was restored.
There was also a partial resolution of ST elevation on
the ECG.
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However, the investigations showed a drop in he-
moglobin from 11g/dl to 9g/dl at 6 hours post-throm-
bolysis. An ultrasound (USG) of the abdomen and

pelvis was performed, which showed a perinephric col-
lection measuring 8.7x5.6x8.6 cm (approx 220 ml), sug-
gestive of a hematoma (Fig. 1).

Fig. 1. Ultrasound showing collection around the transplanted kidney (a) with thin septations (b).

A repeat USG abdomen and pelvis 14 hours later
showed an increasing hematoma size with a collection
measuring 11x5.5x11 cm (approx 354 ml) and moderate
hydroureteronephrosis (HUN) of the transplanted kid-
ney. His hemoglobin decreased to 6.8 g/dl, and serum
creatinine increased from 0.8 to 1.5 mg/dl.

Given the increasing hematoma and HUN, a
USG-guided 10F pigtail catheter was inserted in the
peri-nephric collection, and about 1600ml of hemor-
rhagic fluid was aspirated. He was transfused two units
of packed red cells. There was no BP drop, and hemo-
globin stabilized around 10.8mg/dl. Pigtail drainage de-
creased gradually to about 30ml by day 3. Repeat USG
on day 5 showed a collection of size 4.5x1.5x4.7 cm in
the perinephric region, with no HUN. Pigtail drainage
ceased, the catheter was removed on day 8 with USG
showing no collection, and serum creatinine decreased
to 0.7mg/dl with a hemoglobin of 11.2mg/dl. He was
started on dual anti-platelets (aspirin and clopidogrel)
on day 11 and discharged on day 13 with no further
bleeding manifestations, stable renal function, and an
LVEF of 59%.

Discussion. The risk of CVD in renal transplant
recipients is being increasingly appreciated [12]. How-
ever, evidence-based data on the appropriate therapy
and the benefits of primary or secondary prevention in
such patients is not yet adequate to formulate a guide-
line [13]. The increasing awareness also raises the is-
sue of whether such a cohort of patients has a differ-
ent pathophysiological basis for CVD compared to the
general population [13]. There is an increasing need
for cardiovascular outcome studies in renal transplant
recipients. Still, the generalized applicability of the
outcomes of such studies is hampered by the size of
the sample population. Previous studies have reported
aggressive surgical and revascularization attempts in
the early post-transplant period, but they could not be
employed in our case due to logistic difficulties.

The above case illustrates a few key issues. Firstly,
CKD patients may have advanced cardiac disease by
the time they are allotted a deceased donor kidney,
irrespective of the previous clinical or investigative
features. Secondly, pre-operative investigations, es-
pecially non-invasive assessment, may not accurately
predict the pot-transplant CVD risk in diabetic CKD
patients. Thirdly, non-surgical revascularization pro-
cedures may have an outcome like the non-renal pop-
ulation but are associated with increased risks. Finally,
with the increasing awareness of the risk of CVD in the
post-transplant period, the ideal time for initiating a
preventive approach is during the early stages of CKD
rather than during the post-transplant period. The in-
creased evaluation of CVD risk factors and their ade-
quate management with the use of anti-hypertensives,
statins, etc., will contribute to improved survival of the
transplant population, as much as the advances in im-
munosuppression.

Conclusion. Our patient represents a case of se-
vere cardiovascular complication in the early post-
transplant period. A detailed assessment of the coro-
nary arteries is essential in high-risk patients, especial-
ly diabetic CKDs. There is an unmet need to develop
reliable risk estimates for CVD in the post-transplant
population [14]. Thrombolysis in the early post-trans-
plant period is considered a very high-risk procedure
and is associated with significant risks. Our case il-
lustrates the use of thrombolytic therapy in the early
post-op period and the successful management of the
attendant complications.
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Abstract. Thrombophilia denotes an increased predisposition to the formation of blood
clots within blood vessels, stemming from genetic or acquired abnormalities in the
hemostasis system. The challenge of establishing durable vascular access for hemodialysis
in patients is compounded by various detrimental factors affecting the vascular wall, with
vascular wall remodeling and hemostasis system disruptions being paramount among
them. This clinical case report outlines our findings in a rare instance of recurrent
thrombosis in an arteriovenous fistula.

The objective of this study is to present a clinical case involving repeated arteriovenous
fistula thrombosis in a patient with chronic kidney disease, exacerbated by a confluence
of hyperhomocysteinemia and mutations in hemostasis-related genes: FI3AI (103G>T)
(heterozygous carrier of blood coagulation factor XIII), FGB-fibrinogen (455G>A)
(heterozygous carrier of coagulation factor 1), and Serpinl (PAI-1) (675 5G>4G)
(homozygous carrier of tissue plasminogen activator antagonist). Additionally, we aim to
illustrate the diagnostic exploration for coagulopathy causes in cases of chronic recurrent
thrombosis, emphasizing the importance of utilizing modern genetic tests for diagnosing
thrombophilias and urging healthcare professionals to consider these advanced diagnostic
possibilities.

Keywords: chronic kidney disease, arterio-venous fistula, coagulopathy, thrombophilia,
genetic analysis.
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LA. ITanienko!, O.B. Kapnenko!, M.O. Manacaes?, 10.B. MukoaacHko?

PenyauBHuii TpoM003 apTepio-BeHO3HOI (PiCTYyJIM: POJIb reHETHIHNX
MyTallii Ta rineproMouMcTeiHeMil — KJIIHIYHUI BUNAI0K

'Hauionansuuii MennuHumii yHisepcuret imeHi O.0.Boromonbusg, M. Kuis Ykpaina
2ZKuiBCchbKMii MicbKUi LeHTp HedpoJiorii Ta mianizy, M. Kuis Ykpaina

Pestome. Tpomboginia — nidsuwena cxunvHicms 00 ymeopeHHs mpomoie y Kpo8oHOCHUX CYOUHAX 6HACAIOOK 2e-
HemuyHux abo Habymux deekmie cucmemu eemocmasy. Ilpobaema epexkmusrnocmi nocmiiino2o cyourHHo2o 0ocmyny y
nayieumis, ki aikyromocs eemodianizom (I']), 3ymoeaena HU3K00 Hecnpuamausux ¢paxkmopie Ha cmau cyOUHHOI cmiH-
KU, ceped SKUX NPOGIOHe Micye 3aiMaroms pemMooest08anHs CYOUHHOI CIMIHKU ma NnopyuleHHs cucmemu eemocmasy. Y
yiil cmammi Mu npedcmasasieMo pe3yabmamu KAiHiuHO20 8UNAOKY NAYIEHMA 3 peuyuou8HUM MpomMO030M apmepioge-
Ho3wHoI hicmyau (ABD). Mema pobomu — nogidomumu npo KaiHiuHUll 6Unadox peuudusrozo mpomoosy ABD y xeopoeo
Ha xXpoHiuny x60poby Hupox (XXH) na mai noeonanns einepeomoyucmeinemii ma Mymauiil 2eHié cucmemu 2emocmasy:
FI13A1 (103G>T) (¢paxmop XIII 32o0pmanus kposi — eemepozucomuuil Hociit), FGB-giopunoeen (455G >A) (pakmop
3eopmatrns kposi I — eemeposueomnuii nociit), SerpinI(PAI-1) (675 5G>4G) (anmaeonicm mKaHUHHO20 AKMUBAMOPA
naa3minoeeny — 20mMo3u2omHuil Hociit). Poboma demoncmpye diaeHOCMUYHUI NOUWYK NPUHUH KOA2YA0Namii npu XpoHiy-
HUX peyuousHUx mpomobo3ax ma npusepmac yeaey Aikapie 0o cyuacHux moxcaugocmeii diaeHocmuku mpomooginiti 3a

JonoMOo20oH 2eHeMUYHUX mecmie.

KmouoBi ciioBa: xpowiuna xeopoba nupok, apmepio-eeHosna picmyaa, koazyronamis, mpomooginis, eenemuu-

HUll aHanis.

Bceryn. TpomGoodiist — Lie migBUILeHa CXUIBHICTD
10 PO3BUTKY TpOMOiB Yy KPOBOHOCHUX CYIOMHaX BHa-
CIIIIOK TeHETUYHMX a00 HaOyTux nedeKkTiB cUCTeMU
remoctasy [1, 2]. Cepen MerToniB 3aMicHOI HUPKOBOI
Tepanii Ha ChbOTrOAHIlIHINi AeHb nmepeBaxae '], a ABD
BM3HA4YEHa K HaWKpalluil Ta ONTUMAJbHUM CyIWH-
Huit goctyn s nposeaeHus [ [2, 3]. TIpoGieMHUM
MUTAaHHAM € Te, 10 Ipu 3acTocyBaHHi AB® BuHu-
Kae 6arato yckKJialHEeHb, B OCHOBHOMY ITOB’SI3aHMX i3
TPOMOO30M, KOIY He TiIbKUA (haKT BEHEMYHKIIii MOXe
BUCTYNATU TpUTepHUM (aKkTopoM TpomoOo3y. IIpo-
61eMa e(PeKTUBHOCTI MOCTIMTHOTO CYyIMHHOTO JTOCTYITY
y maii€eHTa, sIKuii Jnikyerbcs I'J o0ymMoBIIeHa HU3KOIO
HECTIpUATINBUX (aKTOpiB HA CTaH CYOIMHHOI CTiHKH,
cepel IKMX MPOBigHe Miclle 3aliMaloTh peMOIETI0BaH-
HSI CYOIMHHOI CTiHKU Ta MOPYIICHHS CUCTEMU I'eéMOC-
ta3y. ToMy ineHTU(DiKallis (pakTOpiB PU3UKY TPOMOO-
YTBOPEHHSI MOXE TPU3BECTU 0 CBOEYACHOI OLIIHKU
CTaHy IMOCTIHOTO CYAMHHOIO JOCTYNY Ta ONTUMi3allii
aHTUTpOMOOTHYHOI Teparii [1].

Jlnst XpoHiYHOI ypeMmii mpuTaMaHHUI aucbalaHc
B CHUCTEMi reMoCTa3y sIK 3a PaxXyHOK KJIITUHHOI JIJaHKU
reMocTa3y — MiJBUILEHHS MPOKOATyJIsILIMHOTO IMOTeH-
1iaJly TPOMOOLIMTIB, TaK i MJ1a3MeHHUX (paKTOPiB 3rop-
TaHHS KPOBi — 30i/IblIIeHHS PiBHIB (piOpMHOTEHY, TKa-
HUHHOrO (pakropa, pakropiB Xlla, VIla, D-numepis,
MpOTPOMOIHOBOrO (pparMeHTa, AKTUBYBAHHSI KOMII-

Onena Kapnenko
karpenko05.12@ukr.net

Jnekcy npoteiny C, KoMIieKkcy TpoMOiH-aHTUTPOMOIH,
3HMKEHHS aKTMBHOCTI aHTUTpoMOGiHy [2].

Pusuk TpomM0603iB CyTUHHOTO JOCTYNY, OKPiM KO-
aryJjionarii, Moxe 0yTu 00OyMOBJIEHUH psAIOM (DaKTOpiB
— HecTabuIbHICTIO apTepianibHOro TUCKY (AT) (emizo-
IIU TinmoTeHs3il sk mix yac ceancy ', Tak i B Mexmiami3-
HUI TIepion, BUCOKA YaCTOTa OPTOCTATUYHOI TilOTeH-
3ii y manieHTiB Ha XXH), npouecoM ynbTrpadinbrpaitii
(1110 MOXe CTaTH MPUYMHOIO 3TYIIEHHS KPOBi Ta 3HU-
xkeHHs AT), yacte TpaBMyBaHHSI CYIMHHOI CTiHKM 3
aKTHUBI3alli€l0 TPOMOOTUYHUX TpoLeciB (MyHKIIiSI BeH
I mpoBefaeHHsT mpouenypu IJl), BUKOpUCTaHHSM
€pUTPOITOETUHIB (MOXJIMBI KOTUBaHHS TeMaTOKPUTY 3
TEHIEHIIIEIO 10 3TYILIEeHHS KPOBi), XpOHIYHOIO €HI0TEe-
JIiaJIbHOIO TUCGYHKINEI Ta 3MiHOK (bYHKITIOHAJTIBHUX
BJIACTUBOCTE TPOMOOIUTIB (TpoMOOLIMTONATIT Ha TJIi
XPOHIYHOI iHTOKCHKAIIi1).

Crig TakoX 3a3HAaYMTH BIUIMB Ha TPOMOOYTBO-
peHHSl 3amajieHHS CYIMH y XBOPHUX 3 BTOPMHHUMM
YpaXXEeHHSIMUA HMPOK, 30KpeMa, Y XBOPUX Ha CUCTEM-
Hi BaCKyJIiTH, HasIBHiCTb IIEPBUHHOIO Y¥ BTOPMHHOTO
aHTUDOCHOIINITHOTO CUHAPOMY, IKUI BUSBISIETHCS Y
15,7% Takux XBOpPHUX, a TAKOK MyTalliil FeHiB CUCTEMU
3ropTaHHsI KpOBi, 110 BM3Ha4daioTh y 20% malieHTiB
[3]. Jocurh yacTo BKasaHi aKTOpU MOEIHYIOTHCH,
3YMOBIIIOIOYM Pi3HOMAHITHUI CHEKTp TpoMOodimiii y
nux xsopux [4].

IIpu miarHocTHLI TPOMOO3Y CyIMH Cepel 3arajb-
HO-IOCTYIMHUX Bi3yalizallifHUX METOIUK OOCTEXKEHHS
CYIMH 3 € ylIbTpacoHorpadis cymauH, a cepel CKpH-
HiHTOBMX METOiB OLIiIHKM CTaHy CHUCTEMU TIeMOCTa-
3y € MmapaMeTpM Koaryjaorpamu, 4ucijia TPOMOOIIMTIB,
BU3HaYeHHs Jl-miMepy. AJle HepigKo mpu BUKOHAH-
Hi BHUIEe3a3HAYEHUX METOAMK NpUYMHA TpomMOodi-
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JIii 3anMuiaeThcsl Hes’sicoBaHoo. HaBoaumo BiacHe
KJIiHiYHE CHOCTEepEeXEeHHsSI eTamiB JialTHOCTUYHOTO
MOIIYKY pe3uauBylodoro tpom6o3y AB® y xBoporo
Ha XXHVcranii, gakuii aikyetrbcsa I'JI. HocaimkeHHs
BUKOHAHO BiIMOBiAHO 10 MpUHLUMIB ['€lbCiHICbKOI
Hexnapaiii 11010 MpoBeaeHHsS OiOMEeIWYHUX TOCIi-
JxeHb. [lalieHT HagaB MUMCbMOBY iH(OPMOBAHY 3roay
Ha TyOJikallilo pe3yabTaTiB Horo o0CcTeXKeHHsI.

Meta podOTH — MOBIIOMUTH IIPO KJIiHIYHWI BU-
MMagoK peluAuBHOrO Tpom0O03y AB®D y xBoporo Ha
XXHVcranii, skuii jikyetrbcsa I'Jl Ha T MoeaHAHHS
TineproMoIMcTeiHeMil Ta MyTallilf TeHiB CUCTEMU re-
moctaszy: F13A1 (103G>T) (dakrop XIII 3ropraHHs
KPOBi — reTepo3uroTHe HociictBo), FGB-¢idopuHoreH
(455G>A) (baktop I 3ropTaHHSI KPOBi — reTEPO3UTOT-
He HocilictBo), ceprinl(PAI-1) (675 5G>4G) (aHTa-
TOHICT TKAHUHHOIO aKTHWBaTOpa IUIa3MiHOT€Ha — To-
MO3UTOTHE HociiicTBo). KpiM Toro, Mu manu Ha MeTi
MPOJEMOHCTPYBAaTU HiarHOCTUYHUM MOLIYK TPUYUH
KOaryJjomnartii mo TUMIY XPOHIYHUX pELEeIUBYIOYUX
TpoMOO3iB Ta MPUTOPHYTHU YBary JiiKapiB 10 Cy4yacHUX
JIiarHOCTUYHUX MOXJIMBOCTel TpomMOodiJiii 3a momno-
MOIO T€HETUYHUX TECTIiB.

Kuniniuamii Bunmanok. ITaumienr C., yonoBik, 36
pOKiB mepeOyBae Ha JlikyBaHHiI B KHIBCbKOMY MiCh-
KOMY LIeHTpi Hedposorii Ta gianizy 3 AiarHO30M
XXHVcranii, Tl (3 14.12.2022 p.): rnomepyiaoHed-
put, AI'. 3a mepiri 6 MicauiB Binbynoch 2 emizonu
TpoM603y AB® 3 moTpeboro y HOBTOPHY (GOpMY-
BaHHiI HOBOTro cyauHoro moctymy. Ilepmuii emizon
TpoM0OO3y BiiOYBCS Ha AoAialli3HOMY €Talli MJaaHOBO1
MiArOTOBKM 10 METO/iB 3aMiCHOT HUPKOBOI Teparnii —
Yy XBOpOTO Ha 5 JAeHb MicjasonepauliiiHoro mnepioay
(01.09.22 — dbopmyBanust ABD B HUKHIIT YaCTUHI JTi-
BOTO MepeamIiyds) BUHUK TpoM603 AB®D. 06.09.22 —
mpoBeneHo peBidito AB®, TpombOekTomist. dpyrumii
enizon TpoM0OO3y cTaBCs Ha 5 Micslli Bif Mo4aTKy iHi-
wianuii gaiaxizHoi Tepamii (ceaHcu 'l 3 pa3u Ha TUX-
JIeHb 1o 4 roAMHU Ha CTAaHAAPTHIN M03i rermapuHy).
BukonaHo moBTOpHY omepailito omyBaHHs AB® B

cepelHill TpeTuHi nepenmnivyusi. B anHamHe3di — B 12
POKiB MepeHic reMopariyHuil BacKyJiT Miciasg aHTiHU
3 ypaxXeHHSM LIKipHu, cyraob6iB, HUPOK. 3riAHO BU-
MUCKU 3 AUTSYOI JiIKapHi peBMAaTOJOTiYHOrO BiAmi-
JICHHS, OMUCaHA K Baxka popMa 3 BUKOPUCTAHHSM
TIIOKOKOPTUKOCTEPOiAiB. CrTanikoBUiA aHAMHE3 — He-
Ma€ JaHuX 3a emnizoau TpombOodinii y poauuis. Mo
KuiBchbKOro MichbKOro LeHTpy HegpoJiorii Ta miaizy
3BepHYBCs1 B jucronani 2022p., konu plIIK® Gyna
20,4 ma/x8/1,73m2. Cepell METOMIB 3aMiCHOI HUPKO-
Boi Tepamnii 0yino ob6paHo meton I'Jl Ta miaHyBaHHS
¢opMyBaTH MOCTIHHUI CYIUHHUI TOCTYI.

BpaxoByrouu emizogu TpoMOO3iB Ta BacKyJiT B
aHaMHe3i MPOBEJCHO pEeTebHE KOMIUIEKCHE 00CTe-
XKEHHS MalliEHTa 3 METOI0 MOIIYKY MPUYUHU TPOMOO-
dinii — Bepudikailisg BapiaHTy CUCTEMHOTO BaCKYJITY,
Bepudikallis HasgBHOCTI aHTU(OCHOMIMAHOTO CUH-
JPOMY Ta pETeJIbHUI aHaJli3 CTaHy CUCTEMU TeMOCTa3y
B HACTYIHIi xpoHosorii. Ha mepiomy erani 3araib-
HOKJIiHIYHi METOIU AOCHIIXEHHS HE BUSBUJIU MaTO-
JIOTIYHUX BiIXWIE€Hb (KOATyJOJOTiYHE MOCIiIKEHHS
KpoBi, J-aiMep, KiTbKiCTb TPOMOOLIUTIB).

Ha npyromy ertami, BpaxoByloUM aHaMHe3 MpPOBe-
JleHO BepM(pikallilo CUCTEMHUX BacKYJiTiiB Ta aHTU-
docdonininHOro CUHAPOMY (BU3HAYEHHSI AHTUHEN-
TpodinbHUX aHTUTIN - Ig G 10 Mienonepokcuaasu ta Ig
G po npoteiHa3u-3, JiarHOCTUYHI MaHeJi MTOKa3HUKiB
aHTU(OCGHOMIMITHOrO CUHAPOMY — BOBUAKOBUM aHTU-
KOaryJsiHT, aHTUTiJa 1o Kapaionininy IgM Ta IgG, aH-
tutina no B2-raikonporeiny IgG). Ockinbku y XBOpo-
ro TUTUHCTBI OYB 1iarHOCTOBAHU reMopariyHuit Bac-
KYJIiT, a 32 JAaHUMMU JiTepaTypyu TPOMOOTUYHI Ta TPOM-
00eMOOiYHI YCKIIaAHEHHSI HallyacTillle 3yMOBJIIOIOTh
BAacCKyJIiTW, acoliiloBaHi 3 aHTUHEUTpODIIBHUMU
HuToIUIa3MaTudHUMu antutizamu (AHILIA) [5], Oyro
MpoBeAeHE NOCTiIXEHHS TUTPiB MpOoTeiHa3U-3 Ta Mi€-
JIOTIEPOKCUIA3U B KPOBI, SIK KIIACUYHUX Ja00PATOPHUX
Kacugikailifinux kputepiiB cucteMHux AHIIA — aco-
LiifOBaHUX BACKYJITIiB [6], siKe He BUSBUJIO BiIXUJIeHb
Big HopMmu (Tab.1).

Tabauysa 1
BusHauenHs cucteMHux Backy.iTiB — ANCA
Iloka3Huk Pesyabrar Onmf“m Pedepentnuii inTepBa
BUMIpY

Mienonepokcunaza (MPO), anturina IgG <2 On/mn .

<20,0 — HeTaTUBHUIA pe3y/IBTaT
Iporeinaza-3 (PR3), anturina IgG <2 On/mn

>20,0 — mO3UTUBHUI Pe3yJIbTaT
BazanpHa MeMOpaHa rIOMepyJIIpHOTO < On/mr
anapary (GBM), anrtutina IgG n

Memoo:
Analyzer (Himeuuuna).

HactymHuM eTamoM [iarHOCTMYHOTO IOIIYKY
OyJI0 OIIHUTA WMOBIPHICTh aHTH(POCGHOIIMITHOTO
CUHAPOMY SIK NMPUYMHU PEUMAUBYIOUMX TPOMOO3iB.
[TigBuileHHs pPiBHS BOBYAKOBOIO aHTUKOATYJsSHTa B
KpoBi (TabJj1.2) po3rasiga€ThCs, 3riqHO Kiaacudikaliii-

Imynogpepmenmuuii ananiz (IPA, ELISA). Peacenmu: Euroimmun (Himewuuna). Ananizamop: EUROIMMUN

HUMHU KPUTEPisIMU aHTUPOCHOTIMiAHOIO CUHAPOMY
(2023), K OoOMH i3 BXiZHUX KPUTEPiiB LILOTO 3aXBO-
pioBaHH4 7], omMHAK Y XBOPOTO HE BUSIBUJIOCH IOCTAT-
HbO iHIIMX KPUTEPiiB AJIs1 MiATBEPIXKEHHS BKa3aHOIL
MaToJorii.
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Tabauys 2
JliarHocTuka anTrdocdoainigHoro CHHIAPOMY
IToka3nuk PesyabTar O,Z[Pll?l/llll PefbepeHTHnn Komenrapi
BUMipy iHTepBaa

BoBuakoBuii aHTUKOATYJISTHT
(TIepBUHHA Ipoba — BEHO3HA 1.232 <12
KpPOB)

<1,2 — HeraTMBHUM

. 1,2-1,5 — cnabono3uTUBHUII
BoBuakoBuii aHTUKOATYJISTHT . .
(s it ) 1121 <12 1,5-2,0 — moMipHO TO3UTHUBHU
Eaa D ’ ’ >2,0 — BUCOKO ITO3UTUBHUM
H(?pN{EU‘IlSOBaHC BA 1,099 <12
CITiBBiTHOIIEHHSI
AHTHTIIA 10 KapoioJiImHy <10 — HeraTUBHUI
IgM (nepBuHHa rpoba — 1,3 MPL-U/mn <10 10-40 — cymHiBHMI1
BEHO3Ha KPOB) >4() — MO3UTUBHMI
AHTUTINIa 10 KapHioJimiHy <10 — HeraTUBHUI
IgG (mepBuHHa Ipoba — 2,7 GPL-U/Mn <10 10-40 — cymHiBHUMI1
BEHO3Ha KPOB) >4() — NO3UTUBHUI
ﬁ;ﬁ:{mgé? I[OIBé- <7 — HeraTUBHUI
DOTCIHY '8 4,0 U/mn <7 7-10 — cyMHiBHU

(TIepBuHHA IPoOa — BEHO3HA .

>10 — MO3UTUBHUI
KpPOB)

Memoo: Imynogpepmenmuuii ananiz (IPA, ELISA). Peacenmu: Euroimmun (Himewuuna). Ananizamop: EUROIMMUN

Analyzer (Himewuuna).

Ha nHactynmHoMy eTami AiarHOCTMYHOIO ITOIIYKY
XBOpOMY OyJi0 MpM3HAY€HO BU3HAYEHHS PiBHS TOMO-
uucteiny Kposi. IlimBullileHHSI piBHSI TOMOLIMCTEIHY,

BUSIBJICHE Y XBOPOTO (Tabj1.3), MOXHA PO3TJISIIaTH SIK
iCTOTHUMIT (paKTOp, IKUI TiIABUIILYE PU3UK TPOMOOYT-
BOpEHHSI.

Tabauysa 3

BusnavenHs piBHS TOMOLIUCTETHY KPOBI

ITokazuuk Pe3yabTaT

PedepenThuii inTepsa

ToMOLIMCTETH, MKMOJTh/JT 34,4

Hitn <15 pokis : <10,0
Hopocni 15-65 pokis: <15,0
Ginble 65 pokis: <20,0
Baritni xinku: <10,0

BinoMmo, 1110 KOHIIEHTpallisi TOMOIIMCTEIHY B KPOBi
3pocrae npomnopuiHo nporpecyBanHio XXH [8]. Crin
TaKOX 3ayBaXWTH, 110 Y 20% XBopMX, 5Ki JiKYIOThCS
T'Jl BUSIBASIETHCS MyTallid Te€HY METUJIEHTeTpariapo-
(onaT-penykrasu, sika 3yMOBJIIOE CYTTEBE 3POCTAHHS
KOHIIEHTpallil TOMOLMCTEIHY B KPOBi i B 2-3 pa3u mij-
BMIIIYE PU3MK TPOMOOYTBOpeHHs [3].

Ha HactymHOMy eTamni AiarHOCTMYHOIO ITOIIYKY
MPUYUH TPOMOO(Disii XBOpOMY 3aIIpOINOHOBAHO 00CTE-

JK€HHSI Ha TEHETUYHMIA aHaJli3 MyTallilf TeHiB CUCTEMU
remocra3y. [lomyk MyTaniii reHiB mia3MoBux akTo-
piB 3ropTaHHs KPOBi BUSIBUB MOJIiMOP(di3M HACTYITHUX
reHiB: F13A1 (103G >A) (dakrop XIII 3ropraHHs Kpo-
Bi — rerepo3urotHe HocilictBo), FGB-¢}idbpuHorex
(455G>A) (bakTop I 3ropraHHsI KPOBi — reTepO3UTOT-
He HociiicTBo), Cepminl(PAI-1) (675 5G>4G) (aHTa-
TOHICT TKAHWHHOTO aKTUBaTOpa Iia3MiHOTeHa — To-
MO3UTOTHE HOCIMCTBO) (Tabj.4).
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Tabauys 4
I'eneTryHuMii aHaJi3 MyTaLiil reHiB CUCTEMH reMOCTa3y
IToka3nuk s e s KomenTtap
HSIBJIEHA)
Ten F2-tmporpoM6in (20210 G>A) dakrop 11 3ropraHHs KpoBi BiICyTHS
Ien F5(1691 G>A) dakrop V 3ropTaHHs KpOBi BiZICYTHSI
Ten F7(10976 G>A) dakrop VII 3ropraHHs KpoBi BiICyTHS
BincyTHicTh

Ien F13 Al (103 G>T) dakrop XIII 3ropraHHsT KpoBi

BHUsBJICHA (I‘CTCp03I/IF OTHE

» MyTallii — HopMa
HOCIi#1CTBO)

Ien FGB-®i6punoren (455 G>A) dakrtop | 3ropraHHs KpoBi

[eTepo3urorHe

BUsIBJIeHA (T€TEPO3UTOTHE -
HOCIIICTBO — pU3UK

HOCI#1CTBO)

Ien GP1 BA (482 C>T) TpoMbonMTapHuii LIiKONPOTeiH 1b

BiICYTHSI Tomo3uroTtHe

Ten Cepninl PAI-1 (675 5G>4G) aHTaroHicT TKAHUHHOTO
aKTHUBaTOpa IIa3MiHOreHa

HOCIiiICTBO — pU3HNK
BUSIBJIEHA TOMO3UTOTHE

HOCIiIiCTBO)

GibpuHOreHy

Ien ITGB3- -inTerpun(1565 C>T) TpoMOOLUTAPHUIA PELIETITOD

BiICyTHS

Memoduka: memod nonimepasHoi 1aHyH2060i peakyii

B xopexitii rimeproMoumncTeiHeMil MpOBigHEe 3HA-
yeHHd Mae Tepaniga ¢onaramu [9], gka Oyiaa npusHa-
yeHa xBopoMy B 103i 400 mkr. I1Ipy LIbOMY BOPOAOBXK
OCTaHHiIX 4 MicaliB Tepamii (oJaToM MOBTOPHUX
TpOMOO3iB HE CIIOCTEPIranoch.

Hapenenuit KniHiYHMIT BUNAJOK PELUIUBYIOUOTO
TpoM603y AB® y xBoporo Ha XXHVcranii, skuii j1iky-
etbes '] Mae Benuke MpakTUYHE 3HAYEHHS Yepe3 Te,
110 B TepeBaXkHill KiJbKOCTi BUIAIKIB TpoMOodimiii
MPUYMHU 3aXBOPIOBAHHS 3aJIUINAIOTHCS HEIiarHOCTO-
BaHUMM Ta MOTipIIyIOTh MPOrHO3 MauieHTa. IIpoBene-
Hi 00CTeXXEHHS He TO3BOJISIIOTh OCTATOYHO BU3HAYUTHU
pOJIb OKPEMUX YMHHUKIB TpoMOOQinii y BUHUKHEHHI
TpOMOO3iB Y JaHOTO XBOPOI'o, OJHAK HAasIBHi MOXKJIU-
BOCTi TepalleBTMUYHUX BTpy4YaHb B TaKUX XBOPHUX BCE
K TO3BOJISIIOThH 3[IiiiICHIOBaTH, B IEesIKMX BUMAAKaX, IIi-
JIECTIPSIMOBAHY KOPEKIIil0 TeMOKOarylIsaUiiHUX Topy-
meHb. B onucanomy BUMangky moTpiOHe TpuBaie Mo-
Jajblile CIIOCTePEXEeHHS 1010 e(heKTUBHOCTI doatiB
B ipodinakTuii Tpom603y ABD.

OO6rosopenns. HaiiGibIn onTUManibHUM AOCTY-
noM i mpoBeneHHs '/l BBaxkaeTbest ABD, sika 3mat-
Ha 3abe3neuyuTn e(heKTUBHUI KPOBOOOIr B €KCTpa-
KOpIIopaJbHOMY KOHTYpi Ta Ma€ MeHIe iHdeKuiii-
HUX ycKnagHeHb. Hag3BuuaiiHo akTyanibHa MpobieMa
11e 3arpo3a TpoM603iB AB® uepe3 HU3KY hakTopiB,
cepel IKMX IepeBaXaloTh IMOPYIICHHS B CUCTEMI T'e-
MoOcCTa3y Ta peMOAeIOBaHHS CYAMHHOI CTiHKU. [Topy-
IIIEHHSI B CUCTEMi TeMOCTa3y —KoaryJiomnaTii MOXJInBi
y TaKMUX TMAlLi€HTIB K MO TUIY TpOoMOO3iB, TaK i Kpo-
poted. [IpuunHamu Tpom603iB AB® yacro Bucrymna-
I0Th SIK OKpeMi (hakTopu ad0 iX MoegHAHHS — eTi30au
rinoteH3sii sk mig yac ceancy I'Jl, Tak i B Mexmiami3-
HUM nepion, yabTpadinbTpaiiss (MOXINBE 3TYLIEHHS
KpoBi Ta 3HmxkeHHs AT), yacTe TpaBMyBaHHS CyIWH-

HOI CTiHKM 3 aKTHUBi3alli€el0 TPOMOOTUYHUX MPOLIECiB,
BUKOPHUCTAaHHSIM E€PUTPOIIOCTUHIB Ta €HAOTediaJlbHa
nmucdyskuig [3, 4].

BB Ha TpoMOOYTBOpEHHS 3allajieHHS CYAUH
y XBOpPUX Ha CHCTEMHi BacKYJiTH, HasIBHIiCTb Iep-
BUHHOTO Y1 BTOPUHHOTO aHTU(HOCHOTIMiAHOTO CUH-
IpPOMY, a TaKOX MYyTallii TeHiB CUCTeMHU 3ropTaHHS
KpoBi [3] ciim Gpatu g0 yBaru npu o0CTEXEHHI Ia-
HieHTa 3 TpoMboddiniero. B HalloMy BUTIagKy IMpoBe-
JEeHUI TTOKPOKOBUI JiarHOCTUYHMI TOIIYK 3 ypaxy-
BaHHSIM aHaMHE3y XBOPOTO Ta IMHAMIYHOTO CIIOCTE-
PEXEHHSI.

B nitepaTypHux mKepeaax HaBOAATLCS AaHi IIOI0
iCTOTHOI poJIi Pi3HUX CMAaJKOBUX TPOMOO(DiJiil B reHesi
TPOMOOTUYHUX YCKJIaMHEHb IMPU HUPKOBIN IaTOJIOril
[10] Ta criosyyeHHIO iX 3 HAOYTUMHU TpOMOOdiTisIMH,
30KpeMa, Y BUHUKHEeHHI TpoMbo3y AB® [11]. OgHak
aHAJIOTIYHUX OIMMCAHOMY YHUCICHHUX TpPOoMOOdiiu-
HUX IOPYILIEHb Y TaHOTO KOHTUHICHTY XBOPHX B TAHUX
JiTepaTypy HaMU He 3HalIeHO.

BucHoBku. BpaxoByloun BUCOKY 4acTOTY Koary-
Jonariit y mauieHTa Ha XXH HeoOXimHUiT aaropuTMm
JIiarHOCTUYHOTO TOIIYKY piBHS ypaXXeHHSI CUCTeMU
reMocTasy Inpu TpoMOodinii: mapameTpu TpoMOOLIM-
TiB, Koarynorpama, [l-miMep, maHeJab CUCTEMHUX Bac-
KYJIiTiB, TaHeIb aHTU(DOCHOJIMIZHOTO CUHIPOMY, TO-
MOLMCTEIH, TCHETUYHUI aHaji3 MyTallii TeHiB CUCTe-
MU remocTtasy. OKpiM pyTUHHUX METO/IiB JOCiIXKEHHS
Ha ChOTOIHIIIHIN eHb JOCTYITHUMHU CTaJIM METOAUKU
TEHETUYHOTO JOCTiIKEeHHS MyTalliii TeHiB, 1110 BimImo-
BimaloTh 3a TIeBHUM Ae(eKT pi3HUX JaHOK CUCTEMU Te-
MocTasy: reH F2-npotpomM6iH, reH F5, ren F7, ren F13
Al, ren FGB-®iopunoreH, reH GP1 BA, ren Cepninl
PAIIl, ren ITGB3-B-inTerpuH.
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Konduaikr inTepeciB. ABTopu aekiapyloTh Bia-
CYTHIiCTb KOHMJIIKTY iHTepeciB. Bci aBTopu cxBanuiu
OCTaTOYHUWI BapiaHT PyKOINCY i HAJAJIX 3ro[y Ha ITy-
osikauiro.

JIxxepena ¢inancyBannd. [IxepenoMm ¢diHaHcy-
BaHHS ITyOJIiKallii CTaTTi € KOIITU aBTOPiB.
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Abstract. Lupus nephritis (LN), occurring in approximately 50% of individuals with
systemic lupus erythematosus (SLE), significantly influences therapy and prognosis.
Proliferative LN, more prevalent than non-proliferative LN, is associated with a
poorer prognosis. This study aimed to investigate the potential correlation between
serum levels of the pro-inflammatory proteins human calcium-binding S100P (S100P)
and Human complement Fragment 4 (C4d) and confirmed proliferative LN through
biopsy. The objective was to evaluate their reliability as biomarkers for disease activity
in proliferative LN.

Methods. Serum S100P and C4d were measured using enzyme-linked immunosorbent
assay in 100 female patients with established SLE. Among these, 50 had confirmed
proliferative LN through biopsy, and 50 did not. A control group of 50 healthy female
donors’ plasma samples was included.

Results. SLE patients with proliferative LN exhibited significantly higher serum levels
of SI00P (P < 0.001) and C4d (P < 0.001) compared to SLE patients without LN and
controls. Serum S100P demonstrated a significantly higher positive correlation with
the activity index in renal biopsies (r = 0.784) compared to serum C4d (r = 0.416).
Additionally, serum S100P had a significantly higher positive correlation with SLEDAI-R
than serum C4d (r = 0.651vs. r = 0.257). Both serum S100P and C4d showed promise as
reliable biomarkers for the diagnosis of active proliferative LN, as indicated by the ROC
curve and AUC assessments.

Conclusion. Serum concentrations of S100P and C4d emerge as useful indicators for
identifying SLE patients with active proliferative LN.

Keywords: systemic lupus erythematosus, lupus nephritis, calcium-binding protein
S100P, C4d fragment.
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Maxmyn M. Exnokiril, Hoxa XaminZ, Axmen ®ain!

IIporeinu cupoBatku S100P i C4d sk Mmapkepu aKTHBHOTO Npo.aihepaTUBHOTO
Jonyc He¢puTy y Nali€eHTIB 3 CHCTEMHUM YEPBOHMM BOBYAKOM 3 €runty

IBigainenns Hedposiorii, Kadeapa BHYTPILIHBOI MEAULIMHI, MEAUYHIIA (akynbreT, KaipchbKOro yHiBEpCHUTETY,
Kaip, €rurter
2BigniseHHS peBMaTOJIOrI Ta KJIiHIYHOI IMyHOJIOTI], BiNIUIeHHS BHYTPIIHBOI MEULIMHY, MEAUYHUI (DAKYIIBTET,
Kaipcekuit yHiBepcutet, Kaip, €rurer

Pe3stome. Jlronyc negppum (J1H) diaenocmyemoucs npubausunoy 50% nayienmie 3 cucmeMHUM YEPBOHUM 8084AKOM
(CYB) ma cymmeeo enausae na eubip nikysarts i npoeHos. Ilposigpepamuenuii JIH € b6invur nowupenum Hixc Henponi-
gepamuenuil ma acoyitiosanuil 3 eipuium npoeHo3om. Lle docaioxcenns mano Ha memi docaioumu nOMeHYIUHUILL 36 430K
nposananvroeo npomeiny S100P (S100P) i ppaemenmy komnaemenma arodunu 4 (C4d) 3 nporigpepamuenum JIH, nio-
meepoiceHuM 3a donomoeoro bioncii ma ouiHumu ix HadiliHicmb K biomapkepie aKMUBHOCMI 34X80PHOBAHHSL.

Memoou. Cuposeamkosi S100P i C4d eusnauanu 3a donomoeoro meepooghazHozo iMyHopepMeHMHO20 aHani3y y
100 nauienmie iz ecmanoeaenum C4B. Ceped exarouenux y docaioncenus nayienmie 50 xeopux masu npoaighepamueHuil
JIH, modi sk 50 e maau ypaxcenHs: Hupok. KonmpoawvHy epyny ckaaru 50 ymoeHo-300po8ux JCiHOK.

Pezyaomamu. Ilayicumu 3 C4B ma npoaigpepamuenum JIH npodemonmpysanu 3nauno euwyi pieni S100P (P <
0,001) i C4d (P < 0,001) y nopiensno 3 nauienmamu 3 C4B 6e3 JIH ma konmpoavHoro epynor. Cuposamxosuii S100P
Ma8 NO3UMUBHUIL KOPeAAUIlIHUI 36 30K 3 IHOeKCOM 2icmoao2iuHoi akmueHocmi 3axeoproganHs (r = 0,784) ma Oye birvui
suauyuum y nopienanui 3 C4d (r = 0,416). Kpim moeo, S100P mae Ginvw 3navywuii kopeasyitinuii 36 130k 3 SLEDAI-R,
Hixe cuposamrkosuii C4d (r = 0,651 npomu r = 0,257). Obudea mapkepu npooeMoHCMPY8AAU CIMAMUCMUYHO 3HAYYULY

Haditinicmb 04 diaeHocmuku akmugHoeo npoaigepamusrozo JIH 3a pezyrsmamamu ROC ananizy.
Bucnosku. Konyenmpauii S100P i C4d cuposamku kpogi € kopuchumu indukamopamu ons idenmugpikayii C4B

nauienmie 3 akmugHum npoaigpepamuerum JIH.

Kiro4o0Bi ciioBa: cucmemnuii uepgonuii 6o6uak, 6064akosuil Heghpum, Kaavyiiiae azyouuil 6irox S100P, C4d

dpaemenm.

Introduction. Systemic lupus erythematosus
(SLE) is the archetypal case of a systemic autoimmune
disease, affecting multiple systems and producing a
large variety of autoantibodies. Up to 50% of the SLE
population may have lupus nephritis (LN) [1]. Despite
significant advancements in the treatment of SLE pa-
tients, there is still a need for precise early diagnostic,
sub-classifying, monitoring, and forecasting biomark-
ers for everyday clinical use [2]. One of the most of-
ten targeted organs is the kidney. In the US, LN is the
main cause of morbidity and mortality [3]. End-stage
kidney disease (ESKD), which requires dialysis or kid-
ney transplantation, affects a sizable fraction of patients
despite great advances in our understanding of the eti-
ology of LN [4].

S100 proteins are being investigated as potential
diagnostic and prognostic indicators for a range of in-
flammatory diseases and cancers. The S100A protein
family is a huge calcium-binding protein subfamily that
controls many physiological processes. Members of this
family act as damage-associated molecular patterns

Mahmoud M. Elnokeety
mnokeety77@yahoo.com

(DAMPs), which are largely engaged in innate immune
responses. Many different types of cells and tissues con-
tain these small, acidic proteins (10—12 kDa). Through
interactions with various effector proteins, they control
homeostasis, the cell cycle, migration, phosphoryla-
tion, and the release of a range of proteins [5]. Among
additional S100 proteins that bind calcium are S100 A4,
A7, A9, All, A12, B, and S100P. S100 proteins control
a variety of biological processes, including calcium ho-
meostasis, cell division and apoptosis, cell invasion and
motility, cancer metastasis, angiogenesis, cytoskeleton
connections, protein phosphorylation, transcription
factor regulation, autoimmune, chemotaxis, and in-
flammation [6, 7]. A distinctive characteristic of S100
proteins is their capacity to form dimers. Many of these
proteins’ biological activities seem to be dependent on
dimerization, which may be because it interferes with
their ability to bind to target structures [8, 9]. The prior
investigation of SI00A8/A9 and S100A12 in SLE and
glomerulonephritis (GN) has been documented by Ty-
den et al. In that paper, the levels of S100 proteins were
found to exhibit no disparity based on the presence or
absence of nephritis, while variations were observed
contingent only on the existence of immunosuppres-
sion [10]. Also, Davies and his colleague investigated
S100A8/A9 and S100A12 with Real disease activity
based on BILAG-BR scores not confirmed by renal
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biopsy [11]. SIO0P is expressed in various normal tis-
sues including the placenta, lung, heart, kidney, blad-
der, skeletal muscle, and other organs, and has been
associated with migration, invasion, proliferation, and
progression of several types of cancer including pancre-
atic, prostate, non-small cell lung, breast, and colorec-
tal cancer. S100 P role has been investigated in the
pathogenesis of malignancy and response to treatment
but not investigated before in SLE patients. The patho-
genesis of LN involves immune complex deposition,
which strongly activates complement and thus incites
inflammatory mechanisms contributing to the severity
of the disease [12]. Complement component 4 (C4) is
a protein that is derived from the human leukocyte an-
tigen (HLA) system and is a component of the complex
complement system in humans. It carries out several
crucial functions in immunity, tolerance, and autoim-
munity with the assistance of other numerous compo-
nents. It’s crucial for linking the other innate immune
response effector proteins to the recognition pathways
that are activated by antibody-antigen (Ab-Ag) com-
plexes throughout the whole system [13].

C3 and C4 levels can be affected by inflammation
and don’t reflect the activation of complement accu-
rately in SLE patients.C3 and C4 have low sensitivity in
the follow-up of SLE patients and were unable to pre-
dict the recurrence of LN as stand-alone markers [14].
Plasma levels of C4d, which is the final cleavage frag-
ment of C4 exclusively arise from complement activa-
tion [15].

Martin and his colleagues detected that the plasma
C4d level is negligible in healthy control, and C4d levels
were significantly higher in LN patients than in patients
without renal involvement, good correlation with anti.
dsDNA antibodies, and can distinguish between remis-
sion and flare, as well as predict future LN flares in re-
lapsing patients in SLE [16].

Martin et al, found that the C4d plasma levels are
higher in SLE with LN than in SLE patients with non-
renal manifestations, which may be a better measure for
active LN than for chronic presentation. However, he
did not analyze associations between specific non-renal
manifestations and C4d findings [30].

To our knowledge, serum levels of SI00P in active
SLE patients with proliferative LN have not been inves-
tigated. This investigation aimed to assess serum levels
of S100P and C4d in relation to renal disease activity
with an emphasis on biopsy-proven proliferative LN
and their correlation with the NIH lupus activity index
in renal biopsy and proteinuria. Also, analyze associa-
tions between non-renal SLE manifestations and both
S100P and C4d.

Patient and methods. This cross-sectional study
included 100 female patients diagnosed with systemic
lupus erythematosus (SLE) based on The Systemic Lu-
pus International Collaborating Clinics (SLICC) clas-
sification criteria. The participants were recruited from
the rheumatology and nephrology clinics at Cairo Uni-
versity hospitals over a six-month period. Group [ com-

prised 50 SLE patients without lupus nephritis (LN),
and Group II comprised 50 SLE patients with biopsy-
proven LN (ISN/PRS class IIT and V), all testing posi-
tive for antinuclear antibody (ANA) and anti-double-
stranded DNA (anti-dsDNA). A control group (Group
IIT) consisted of 50 age-matched healthy female par-
ticipants. The study adhered to ethical standards set by
the Internal Medicine department’s ethical committee
(Cairo University) and followed the 1975 Declaration
of Helsinki, as revised in 2008. Informed consent was
obtained from all participants. SLE patients with prolif-
erative LN were not on immunosuppressive drugs (only
receiving anti-malarial treatment with Hydroxychloro-
quine) when blood samples were collected, while SLE
patients without LN were on anti-malarial treatment
(Hydroxychloroquine) and small doses of oral pred-
nisolone ranging from 5 to 10 mg per day.

The Systemic Lupus Erythematosus Disease Activ-
ity Index 2000 (SLEDAI-2K) was utilized to assess dis-
ease activity. SLEDAI-2K items on the involvement of
specific organs or tissues were consolidated into distinct
domains, including neuropsychiatric features (seizure,
psychosis, organic brain syndrome, cranial nerve dis-
order, lupus headache, cerebrovascular accident), renal
features (hematuria, proteinuria, pyuria, urinary casts),
serositis (pleurisy, pericarditis), and hematological fea-
tures (thrombocytopenia, leukopenia) [18].

LN activity was also assessed using the SLE Dis-
ease Activity Index Renal Domain (SLEDAI-R).
Each of the four SLEDAI-R items obtains a score of 4
for the SLEDAI-R score (range 0-16; 0 indicates inac-
tive LN): cellular casts, hematuria, and pyuria (both >
5 cells/high power field) [19]. All SLE patients’ demo-
graphic and clinical data, including age at diagnosis,
duration of the disease, SLE disease activity as deter-
mined by the SLEDAI-2K, SLEDAI-R score for LN,
and individual organ-specific disease involvement,
laboratory data, and current medications, were gath-
ered at the time of visits. Renal biopsy was performed
for SLE patients with proteinuria greater than 0.5 g/
day or active urine sediment. Additionally, nrSLE-
DAI-2K, or non-renal SLEDAI-2K, was estimated.
NIH Lupus Activity Index (NIH-AI) (score of 24) and
NIH Lupus Chronicity Index (NIH-CI) (score of 12),
both of which were evaluated by a renal pathologist,
were modified National Institutes of Health activity
and chronicity indices [20].

All SLE patients and healthy controls had their
blood drawn, centrifuged, and stored at — 20 °C until
analysis. Enzyme-linked immunosorbent assays (ELI-
SA) were used to measure serum S100 P and C4d levels
per the manufacturer’s instructions (Shanghai Sunred
Biological Technology Co., Ltd.). The AU system with
reagents (Beckman Coulter, Brea, CA, USA) was used
to measure complement levels. The reference range for
serum C3 was 90—120 mg/dl, while serum C4’s range
was 10—20 mg/dl.

Statistical analysis. The statistical analysis was
conducted using IBM SPSS version 26 (IBM SPSS,
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Armonk, NY, USA). Data normality was assessed us-
ing the Shapiro-Wilk test with a significance threshold
of 5%. Continuous variables were presented using the
interquartile range (IQR) and median value. Categori-
cal data were summarized using absolute frequencies
and percentages. Correlations between nonparametric
data were analyzed using Spearman’s rank-order cor-
relation test. Mann—Whitney U and Wilcoxon signed-
rank tests were applied for statistical analyses. The chi-
squared test was employed for comparing qualitative
data. Spearman and Pearson correlation analyses were

used to assess linear relationships between parameters,
with correlation coefficients (r) interpreted as very
weak (<0.2), weak (0.2—0.4), moderate (0.4—0.6),
high (0.6—0.8), and very high (>0.8). Receiver oper-
ating characteristic (ROC) curve analysis determined
the accuracy of distinguishing SLE patients with LN
from those without LN. The significance threshold
was set at a two-tailed p-value of 0.05 or less.

Results. The demographic, clinical, and labora-
tory characteristics of the patients and healthy controls
are summarized in Tables 1 and 2.

Table 1
Studied participants’ demographics and clinical data
Variables SLE(Kith::)t LN prolSifIégz:gl LN Agec-i\l/lltitoclhed P-value
(n=50) (n=50)

Age (Years) 22(8) 23.5(8) 22 (10) 0.5839
Weight (kg ) 65 (13) 65 (14) 64 (10) 0.7776
Duration of SLE (months) 6.5 (6) 7 (8) - 0.4514
Duration of LN (months) - 4 (3) - -
SLEDAI-2K score 16 (3) 10 (7) - <0.001
SLEDAI-R score 0 8 (8) - <0.001
nrSLEDAI-2K 16 (3) 2.5(2) - <0.001
Seizure (N, %) 0(0 %) 0(0 %) - -
Psychosis (N,%) 0(0%) 0(0 %) - -
Organic brain syndrome(N, %) 0(0 %) 0(0 %) - -
Visual disturbance (N,%) 0(0 %) 0(0 %) - -
Cranial nerve damage (N,%) 0(0 %) 0(0 %) - -
Lupus headache (N, %) 0(0 %) 0(0 %) - -
Cerebrovascular accident (N, %) 14 (28 %) 0(0 %) - -
Vasculitis (N,%) 44 (88 %) 0(0 %) - -
Arthritis (N,%) 13 (26 %) 0(0 %) - -
Myositis (N, %) 16 (32 %) 0(0 %) - -
Kidney involvement (N, %) 0(0%) 50 (100%) - -
Rash (N,%) 13 (26 %) 12 %) - -
Alopecia (N, %) 11 (22 %) 12 %) - -
Oral Ulcer (N, %) 14 (28 %) 0(0%) - -
Pleurisy (N, %) 12 (24 %) 8 (16 %) - =
Pericarditis (N, %) 13 (26 %) 8 (16 %) - -
Low complement C3or C4 (N, %) 17 (34 %) 50 (100 %) - -
Increase DNA binding (N, %) 50 (100%) 50 (100%) - -
Fever (N, %) 24 (48 %) 3(6%) - -
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Continuation of Table 1

Variables SLE(I‘;Vith;;)t LN prolsifléll'za‘t):i't:‘LN Agec-(l)\l/ll;toclhed P-value
(n=50) (n=50)
Thrombocytopenia (N,%) 4 (8 %) 5(10 %) - -
Leukopenia (N, %) 0 (0%) 0(0%) - -
Renal biopsy class I11 (N,%) - 31 (62%) - -
Renal biopsy class IV (N, %) - 19 (38%) - -
Activity index ( /24) - 13(2) - -
Chronicity index ( /12) - 0 (1) - -
All table values are expressed as median (IQR) for continuous variables and number (percent) for categorical
variables.

Abbreviations: SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index 2000; SLEDAI-R: SLE Disease Activity Index
Renal Domain; SLE: systemic lupus erythematosus; LN: lupus nephritis. nrSLEDAI-2K: non-renal Systemic Lupus
Erythematosus Disease Activity Index 2000

Table 2
Studied participants’ laboratory data
. Al S L5 Control SIS G EEe prSOIlJilfilv';ittil:'e
Variables (Il)lailelli)t(s)) (n=50) P-value @ 1;1\20) LN P-value
(n=50)

Urea, mg/dL 27.5 (20) 13.5(5) <0.001 24 (13) 32 (31) 0.076
Creatinine, mg/dL 0.9 (0.4) 0.8(0.1) <0.001 0.8 (0.2) 1.05 (0.95) <0.001
Uric Acid, mg/dl 49(1) 4.5(1.1) 0.26 49(2) 49(1) 0.722
ALT, IU//L 20.5(11) 18.5(6) 0.0609 21 (9) 20.5 (15) 0.344
AST, 1U//L 22 (11) 20.2(8) 0.0445 21.509) 22.5(12) 0.893
Hemoglobin, g/dL 11.9 (3.53) 12.9 (0.5) <0.001 12 (2.55) 11 (4.75) 0.213
WBCs, x10°/ml 7.60 (3.65) 6.4 (1.3) <0.001 7.80(3.38) 6.6 (4.13) 0.702
Platelet count, x10°%/ml 220 (167) 325 (87) <0.001 172 (34) 305 (134) <0.001
Corrected Ca, mg/dL 8.4(0.9) 9.1( 0.6) <0.001 8(0.52) 8.9 (0.93) <0.001
Phosphorus, mg/dL 4.0 (0.68) 3.6(0.4) <0.001 44(1.2) 4(0.52) <0.001
ESR, mm/h 53 (50) 4(2) <0.001 66 (44) 50 (47) 0.72
CRP, mg/dl 1.65 (3.78) 0.8 (0.8) 0.0059 1.20(2.17) 1.95 (4.47) 0.332
Urinary protein, g/24 h 1.05(2.8) - - 0.2(0.2) 3(1.05) <0.001
Serum C3, mg/dL 98.15 (45) - - 113 (44) 84 (35.5) <0.001
Serum C4, mg/dL 14 (16) - - 16 (2.6) 9.1(17) 0.636
S100P, 0.05-10ng/m 13.15(10.2) 0.06(0.02) <0.001 10.90(1.3) 20.8 (5.2) <0.001
C4d, 0.05-15U/L 17.55(2.67) 0.06(0.02) <0.001 16.65(2.6) 18.45(3.175) <0.001

All values are expressed as median (IQR) for continuous variables and number (percent) for categorical variables.

Abbreviations:

ALT: alanine transaminase; AST: aspartate transaminase; WBC: white blood cell; ESR: erythrocyte sedimentation

rate; CRP: C-reactive protein; Corrected Ca: Corrected calcium; Serum C3: serum complement 3; Serum C4: serum
complement 4; S100P: Human calcium-binding S100P protein, C4d: Human complement Fragment 4.
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One hundred SLE female patients with a disease
duration of 1 to 28 months were split into two groups
according to the presence or absence of proliferative
LN as determined by a biopsy. With LN durations rang-
ing from 1 to 9 months, 50 of them had active prolif-
erative LN (focal or diffuse proliferative LN; ISN/PRS
classes IIT and IV), 31 of whom had Class III, and 19 of
whom had Class IV. The median activity index score for
the kidney biopsy was 13 (range: 8—16), and the median
chronicity index score was 0 (range: 0—4). With a sta-
tistically significant difference (p <0.001), the median

P<0.0001
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SLEDAI-2K score for SLE patients without LN was 16
(range: 12-26), while the median score for SLE patients
with active proliferative LN was 10 (range: 6—17). For
an SLE with an active proliferative LN, the median
SLEDAI-R score was 8, with a range of 4 to 12. Serum
S100P levels were significantly different between SLE
with active proliferative LN and SLE without LN, as
shown by Table 2 and Fig. 1 (median 20.8 ng/ml [range
between 12.8—45] versus 10.9 ng/ml [range between
9.5-13.5]; P < 0.001).
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Fig. 1. Difference in serum level of S100P and serum level of C4d in SLE patients with and without LN.

Abbreviations: SLE: systemic lupus erythematosus, LN: lupus nephritis, S100P: Human calcium-binding S100P protein, C4d:

Human complement Fragment 4.

Additionally, there was a significant difference
between SLE with active proliferative LN and SLE
without LN in terms of serum C4d levels (median
18.45 U/L [range: 15.9—24] versus 16.6 U/L [range:
10.6—20.6]; P < 0.001). In SLE patients with active
proliferative LN, serum levels of SIO0P protein and
C4d protein had a positive correlation with the SLE-
DAI-R score (r = 0.651 and r = 0.257, respectively;
P <0.001), a strong positive correlation with 24-hour
urinary protein (for S100P is r= 0.755, P < 0.001; for
C4d is r = 0.386, P < 0.001) and positive correlation
with anti-DNA ( for S100P is r=0.543, P < 0.001; for
C4d isr = 0.397, P < 0.001). While there were sub-
stantial negative associations with SLEDAI-2K (for

S100Pisr=—0.564, P<0.001; for C4disr=—0.387,
P <0.001), nrfSLEDAI-2K (for S100P is r = — 0.763,
P < 0.001; for C4d is r = — 0.409, P < 0.001). Addi-
tionally, the serum S100P level showed a weak nega-
tive correlation with C3 (r = — 0.319, P < 0.001), a
moderate positive correlation with LN Duration
(r=0.643, P <0.001), a high positive correlation with
the NIH-lupus activity index score in renal biopsy
(r =0.784, P < 0.001), and no correlation with C4.
Serum C4d protein levels were moderately positively
correlated with LN duration (r = 0.443, P < 0.001),
and NIH-lupus activity index score in renal biopsy
(r =0.416, P < 0.001), but not with C3 or C4 levels
(r=-0.0913, P =0.368) (Table 3).
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Table 3
Correlation between S100P, C4d, and different variables in SLE patients
with active proliferative nephritis
S S100P Cdd

r P-value r P-value
Age (Years) 0.180 0.105 —0.034 0.814
Body weight 0.112 0.76 —0.021 0.885
Duration of LN (months) 0.643 <0.001 0.443 0.659
SLEDAI-2K —0.564 <0.001 —0.387 <0.001
nrSLEDAI-2K —0.763 <0.001 0.409 <0.001
SLEDAI-R 0.651 <0.001 0.257 <0.001
24-hour urinary protein (g/day) 0.755 <0.001 0.386 <0.001
Anti-DNA 0.543 <0.001 0.397 <0.001
NIH-lupus activity index score in Biopsy 0.784 <0.001 0.416 <0.001
Complement C3 —0.319 <0.001 —0.091 0.368
Complement C4 0.187 0.263 0.265 0.29

P-value< 0.05 was considered statistically significant.

Abbreviations: SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index 2000; SLEDAI-R: SLE Disease Activity Index
Renal Domain; SLE: systemic lupus erythematosus; LN: lupus nephritis. nrSLEDAI-2K: non-renal Systemic Lupus

Erythematosus Disease Activity Index 2000, S100P:

Fragment 4.

In SLE without LN, only S100P had a statistical-
ly significant weak correlation with SLEDAI-2K and
nrSLEDAKI (r = 0.372, P =0.008), C4d had a nega-

Human calcium-binding S100P protein, C4d: Human complement

P =0.02). Both S100P and C4d had a significant cor-
relation with anti-dsDNA antibodies (for SI00P is r =
0.279, P = 0.029; for C4d is r = — 0.115, P = 0.048)

tive correlation with 24 h urine protein (r = — 0.421, (Table 4).
Table 4
Correlation between S100P, C4d, and different variables in SLE patients without LN
Variables S100P Cad
r P-Value r P-Value
Age (Years) —0.341 0.115 0.135 0.352
Body weight —0.110 0.446 0.125 0.388
Duration of LN (months) 0.058 0.689 —0.026 0.858
SLEDAI-2K 0.372 0.008 0.095 0.511
nrSLEDAI-2K 0.372 0.008 0.095 0.511
24-hour urinary protein (g/day) 0.143 0.323 —0.421 0.02
Anti-DNA 0.279 0.029 —0.115 0.048
Complement C3 —0.152 0.292 0.060 0.676
Complement C4 —0.132 0.360 0.115 0.427

P-value< 0.05 was considered statistically significant.

Abbreviations: SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index 2000; SLEDAI-R: SLE Disease Activity
Index Renal Domain; SLE: systemic lupus erythematosus; LN: lupus nephritis. nrSLEDAI-2K: non-renal Systemic
Lupus Erythematosus Disease Activity Index 2000, S100P: Human calcium-binding S100P protein, C4d: Human

complement Fragment 4.

YKPOTHCBKUIN XKYPHOA HEPPOAOTIT Ta AiaAidy N24 (80) 2023

OpUriHOABHI HOYKOBI POBOTH 19



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 4 (80)’2023

S100P and C4d proteins were investigated for their
potential as diagnostic biomarkers to forecast active
proliferative LN using ROC curve analysis. The opti-

ROC Curve
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mal cutoff for the S1I00P levels was 13.15 ng/ml, and the
area under the curve (AUC) was 0.999 with a sensitivity
and specificity of 98% and 98%, respectively (Fig. 2A).
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Fig. 2. ROC curve analyses for (A) S100P, (B) C4d protein, (C) 24-h urine protein, and (D) S100P
and C4d protein and 24-h urine protein.

Abbreviations: Human calcium-binding S100P protein, C4d: Human complement Fragment 4.

The optimum cutoff was 17.05 U/L, and the AUC
for the serum C4d level was 0.741 with a sensitivity
of 76% and a specificity of 56% (Fig. 2B). Compared
the S1I00P ROC curve to the 24-hour urinary protein
ROC curve which showed that the optimal cutoff was
1.05 g/day, and AUC was 1 with 100% sensitivity and
100 % specificity for diagnosing active proliferative
LN (Fig. 2C). This finding shows that S100P is prom-
ising for clinical application to predict active prolif-
erative LN.

Discussion. One of the worst clinical manifesta-
tions of SLE is lupus nephritis, which affects 30—50%
of patients with the condition [21]. In a single study,
LN was discovered in 60% of lupus patients [22]. Im-
mune complex deposition, which aggressively activates
complement and results in high amounts of C4d, plays a
role in the pathogenesis of LN [12]. Patients with SLE
who have previously experienced LN are more likely to
experience renal flares again and typically have a worse
prognosis [14]. Renal biopsy is the gold standard for LN
activity diagnosis and surveillance, with results inter-

preted in accordance with the 2003 International Soci-
ety of Nephrology/Renal Pathology Society(ISN/RPS)
classification [23]. The National Institutes of Health ac-
tivity index (NTH-AI), with a range of 0-24 and 0 denot-
ing no active LN characteristics, classifies active signs
of inflammation on biopsy [24]. Noninvasive clinical
and laboratory LN activity markers are neither sensitive
nor specific enough to accurately track the progression
of LN [25]. Therefore, precise noninvasive biomarkers
are required to identify LN activity. Although they were
proposed as biomarkers for the activity of renal illness,
anti-dsDNA, and anti-nucleosome antibodies failed
to convince as a solitary biomarker [26]. In contrast to
healthy controls, SLE patients had significantly higher
levels of S100P protein, according to our study analysis.
Additionally, it was positively correlated with the NIH-
lupus activity index in biopsy-proven proliferative LN,
positively correlated with SLEDAI-R, and negatively
correlated with disease activity as determined by SLE-
DAI-2K in SLE with proliferative LN as compared to
SLE patients without LN.
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S100P is involved in many biological processes,
however, its precise function or mode of action is still
completely unclear. It has also been researched as a
biomarker and its function in some tumors’ aggressive
characteristics, tumor growth, and treatment response
or resistance [27, 28]. As far as we are aware, serum
S100P has never been used to forecast active prolifera-
tive LN in SLE patients. SLEDAI-2K and lupus ne-
phritis have been linked to other S100 proteins from the
S100 family, including S100A4, S100A6, S100A8/9,
and S100A12. These proteins have been examined in
the blood of SLE patients. These calcium-binding S100
proteins are a varied category that is mostly expressed
by phagocytes. SLEDAI-R score was used by Jessica et
al. to test the serum of patients with child onset SLE
and LN for the presence of the five types of S100 pro-
teins (S100A4, S100A6, S100A8/9, and S100A12), and
they discovered that these patients had higher serum
levels of these proteins than healthy controls and that
these levels did not correlate with disease activity [29].

According to our findings, the C4d protein level
was also significantly higher in SLE patients compared
to healthy controls (P < 0.001; see Table 2). Addition-
ally, it was favorably linked with the NIH-lupus activity
index in proliferative LN and statistically substantially
greater in SLE patients with active proliferative LN
compared to SLE patients without LN (P < 0.001). The
optimum cutoff was 17.05 U/L, and the AUC for the
serum C4d protein level was 0.741 with a sensitivity of
76% and specificity of 56%. This is consistent with the
findings of Martin et al, who discovered that serum C4d
levels were minimal in healthy control subjects and sig-
nificantly elevated in SLE patients (P < 0.0001) [30], as
well as Petri et al, who discovered that serum C4d levels
can distinguish between LN and SLE without LN (P =
0.003), with a sensitivity of 79% and specificity of 58%
to detect patients with nephritis [17]. In the follow-up
of SLE, particularly in the LN, C4d, a proteolytic frag-
ment of C4 produced exclusively upon complement
activation, appears to be a useful marker. In line with
Senaldi et al. and Petri et al., who discovered that serum
C4d levels correlate with disease activity and rise be-
fore renal flares so they have the potential to predict the
recurrence of LN, we also discovered that there was a
positive correlation with SLEDAI-R and a negative cor-
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Abstract. The present study aimed to assess the efficacy of the multimodal fast-track surgery
(FTS) program supplemented with the exclusion of renal thermal ischemia, urinary tract
drainage, and postoperative wound management in patients undergoing partial nephrectomy
for localized T1 RCC.

Methods. A total of 150 patients diagnosed with localized RCC in stage T1 NO MO were initially
enrolled in this prospective randomized study, with 75 patients assigned to each study group.
Patients undergoing perioperative management following the FTS program were randomly
assigned to the main study group. The control group comprised patients receiving standard
postoperative care. The study specifically involved patients with kidney neoplasms not exceeding
7 cm in the largest diameter based on computed tomography data. Tumor size, localization, and
the volume of functioning parenchyma were considered in the assessment.

Results. Among the patients included, 24 cases (16%) underwent radical nephrectomy due to
technical difficulties arising from tumor spread to the kidney hilum, rendering them ineligible for
Sfurther analysis. Consequently, the clinical analysis focused on 126 patients. Within the main
group, 64 cases (50.8%) of RCC underwent randomization, and the multimodal FTS program
was applied during partial nephrectomy. The control group comprised 62 patients (49.2%).

The median postoperative bed day in the main group was 1.5 days less compared to the control
group, with values of 3.2 [ 2; 4] days versus 5 [4; 7] days, respectively (p < 0.001). Intraoperative
complications occurred in 5 cases (4.0%) involving blood loss exceeding 1 liter (4 cases in the
main group and 1 case in the control group). Transfusion of blood components occurred only
once when the hemoglobin level dropped below 70 g/!.

In the early postoperative period, a total of 9 complications (7.1%) were observed with
pyelonephritis lasting more than 3 days diagnosed in 4 cases (3.2%) and wound suppuration in
1 case (0.8%). Despite the absence of drainage in postoperative wounds within the main group,
ultrasound examinations revealed small retroperitoneal hematomas (up to 100 ml) requiring
drainage in 3% of cases.

Conclusions. The multimodal FTS program for patients with localized RCC during partial
nephrectomy, coupled with the exclusion of central thermal ischemia of the kidney, avoidance of
retroperitoneal space drainage, and early patient activation, demonstrated a significant reduction
in postoperative bed while maintaining a comparable level of perioperative complications.

Key words: kidney cancer, fast-track surgery, program, partial nephrectomy.

Conflict of interest. The authors declare no conflict of interest.

© 0O.A. Yoylenko, M.V. Pikul, S.L. Semko, O.E. Stakhovskyi, B.O. Hrechko, A.V.
Tymoshenko, D.O. Koshel, O.A. Kononenko, Iu.V. Vitruk, E.O. Stakhovskyi, 2023. All rights
reserved.

Correspondence should be addressed to Andrii Tymoshenko: dr.tymoshenko@gmail.com

(o) ev-sn |

24

OpUriHOABHI HOYKOBI POBOTU YKPQIHCKMIN XYPHOA HEPPOAOTIT TO Aianizy N24 (80) 2023


mailto:zubliliya7%40gmail.com%20?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
https://orcid.org/0000-0003-3781-3622
https://orcid.org/0000-0003-1590-235X
https://orcid.org/0000-0002-1657-5752
https://orcid.org/0000-0002-0030-5459
https://orcid.org/0000-0003-1046-4012
https://orcid.org/0000-0002-7081-5964
https://orcid.org/0000-0003-3466-0552
https://orcid.org/0000-0001-5677-8768
doi:%2010.31450/ukrjnd.4(80).2023.04
https://unci.org.ua/en/
https://www.bsmu.edu.ua/en/general-information/about-bsmu/

Ukrainian Journal of Nephrology and Dialysis, 4 (80)’2023 Original Papers

© Boiinenko O. A., ITikyms M. B., Cemko C. JI., Ctaxoscbkuii O. E., Ipeuko Bb. O., Tumomrenko A. B., Komrenb
. O., Kononenko O. A., Bitpyk 0. B., Craxoscbkuii E. O., 2023

YIK: 616.61-006-089.87

Boiinenko O.A., ITikyas M.B., Cemko C.JI., CraxoBcbkuii O.E., I'peuko b.0., Tumomenko A.B., Komesb
J.0., Kononenko O.A., Bitpyk 10.B., Craxoscokuii E.O.

Momudikania «Fast-Track Surgery» mia yac pe3exiiii HUpKU
HauionanbHuii iHcTUTYT paky MO3 Ykpainu, M. Kuis, Ykpaina

Pesiome. Memoio yboeo docrioxncenns 6yn0 eusHavumu epeKmunicms myabmumooatsroi npoepamu Fast-Track
Surgery (FTS) donosrenoi 6iomoeor 8id mennoeoi iuemii HUpKU, OpeHYBaHHS CeH08UX WAAXi6 ma nicasonepayiiHol
panu y xeopux Ha aoxkanizoeanuii HKP T1 npu nposedenni pezexyii Hupku.

Memoou. 3aeanom 150 xeopux 3 nokanizoeanum HKP ¢ cmadii T1 NO MO 6yao 3asyueno 0o yboeo npochek-
MuUHO20 paHdoMi308aH020 DocaioxcenHs, no 75 nayienmie po3nodiseno 0o KoxcHoi epynu docaioxcenns. Tlayienmu, axi
npoxoduau nicasonepayiiine nikyeanus 3a npoepamoro FTS, 6yau eunaokosum uunom po3nodineHi 00 0CHO8HOI epynu
docaioncenns. KonmpoavHy epyny ckaaiu nayicHmu, ki ompumyeanu cmandapmuuil nicasonepauiiinui 0oeas0. Y 0o-
caidceHHi 6panu yuacms NAYIEHMU 3 HOGOYMBOPEHHAMU HUPKU, W0 He nepesuuysanu 7 cm 'y Haibineuwomy diamempi 3a
danumu komn romeproi momoepadpii. Ilpu oyinyi epaxoeysanu po3mip nyxauHu, ii r0xanizayiro ma 06 °’em QyHKyioHyo4oi
napesximu.

Pezyavmamu. Ceped exarouenux y docaioxncenns nayienmie 24 (16 %) nposederno padukanviy Hegpexmomiro ye-
pe3 mexHiuHi CKAaOHOWi 8HACAIO0K NOWUPEHHS NYXAUHU HA 80pOma HUpKU nayicumam. Tomy 6 nodanvuiuii ananiz 6oHu
eKatoueri e oyau. Takum uunom, KaiHiuHOMY ananizy 3aeasom nidaseano 126 xeopux. B ochogHy epyny pandomizoearo
64 (50,8 %) xeopux na HKP, sxum npu nposedenHi pezexkyii HUPKU 3acmMoco8y8aracs myasmumooanvia npoepama FTS.
o konmponwvHoi epynu pandomizoearo 62 (49,2 %) nayicumu 3i cmanoapmHum nicAsonepayitinum 0024500M.

Mediana nicasonepauitinoeo aixcko0Hs 6 0CHO8HIN epyni 6yaa Ha 1,5 OHs MeHUI0 NOPIBHAHO 3 KOHMPOALHOH)
epynoto 3i 3navennamu 3,2 [2; 4] onie npomu 5 [4; 7] duie eionogiono (p < 0,001). Inmpaonepayiiini yckaaduenus 3 kpo-
606mpamoio noHao 1.1 diaenocmosano 6 5 (4,0%) eunadkax (4 eunadxu 6 ocHoeriii epyni ma 1 6unadox y KOHmpoavHiii).
Ilepeausanns Komnonenmie kpoei Npo8oOUAOCH Auule O0UH Pa3 NPU 3HUICEHHI pigHs 2em02100iHY Huxcue 70 &/a.

Bcevoeo 6 pannvomy nicasonepauiiinomy nepiodi cnocmepieanocs 9 yckaaonens (7,1%): nienonegppum mpueganic-
mro nonad 3 oui diaenocmosanoy 4 (3,2%) nauicumie ma naenoeuus panu 'y 1(0,8%) xeopoeo. Hezeamxcarouu na éiocym-
Hicmb Openasicy 6 nicAA0nepauiiiHux panax OCHOBHOI epynu, npu yabmpaseyko8omy docaioxcenti 6 3% eunaokie euseneti
Hegeauki 3aouepeeunni eemamomu (0o 100 mn), aki nompebyromo OpeHy8aHHs.

Bucnosku. Myasmumodansna npoepama FTS y xeopux na aoxanizoeanuii HKP npu nposedenni pesexuyii Hupku
00no8HIEMBCS 8IOMOBOIO 610 UeHMPANbHOI MeNnA08oT iuleMii HUpKU, 8iOMOB0H0 8i0 OpeHYBAHHS 3A04ePe8UHHO20 NPOCHO-
DY Ma paHHbOI AKMUBI3auyiero Xeopux, w0 0036048€ 3HU3UMU NICAAONePAYIIHUL NINCKO-0eHb NPU AHAN02ITMHOMY Di6HI
nepuonepauyiiinux ycKAaoHeHs.

KnouoBi cioBa: pax nupku, fast-track surgery, npoepama, pe3exyis HUpKu.

Introduction. In 2005, based on fast-track surgery
(FTS), the European Society for Clinical Nutrition and
Metabolism formulated a unified scheme of Enhanced
Recovery After Surgery (ERAS). The most studied use
of these protocols in colorectal, thoracic and cardiac
surgery [1-2], which has proven its effectiveness for pa-
tients, increasing the comfort of recovery, and for the
health care system, thanks to the use of cost-effective
methods that allow reducing the length of stay of patients
in a hospital and reduce the costs of their treatment.

In urology, ERAS protocols are most widely used
in the context of radical cystectomy [3-5]. Therefore,
the use of this approach made it possible to reduce the

Andrii Tymoshenko
dr.tymoshenko@gmail.com

length of the patient’s stay in the hospital. Another im-
portant component is the reduction of the number of
potential complications, which affects the preservation
of the quality of life and the final functional result of the
treatment.

The use of ERAS protocols, in the context of ne-
phrectomy in patients with renal cell carcinoma (RCC),
made it possible to shorten the stay of patients in the
hospital and facilitate the course of the postoperative
period [6]. However, given the likelihood of develop-
ing postoperative complications, partial nephrectomy
is a more complex surgical intervention. However, the
results of randomized trials devoted to the use of FTS in
the organ-preserving treatment of renal carcinoma have
not yet been presented [7].

Partial nephrectomy with a tumor in 54% is com-
plicated by acute damage to its parenchyma [8, 9].
Symptoms of acute kidney damage — temperature, pain
syndrome, increase in creatinine, etc. complicate the
postoperative period and increase the postoperative
bed day. One of the causes of acute kidney damage dur-
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ing its resection is central thermal ischemia [10]. The
mechanisms of parenchymal damage are complex and
include reperfusion-related oxidative stress, nitric oxide
deficiency, and immune cell activation, which together
lead to epithelial dysfunction [11, 12].

Application of the ERAS protocol and modifica-
tion of perioperative methods — refusal of central heat
ischemia of the kidney, nephron-preserving sutures of
the kidney, lack of drainage of the postoperative wound
and urinary tract, etc., may have an impact on the pre-
vention of acute kidney injury and the course of the
postoperative stay in the hospital of patients with RCC
subject to organ preservation treatment.

The present study aimed to assess the efficacy of
the multimodal FTS program supplemented with the
exclusion of renal thermal ischemia, urinary tract drain-
age, and postoperative wound management in patients
undergoing partial nephrectomy for localized T1 RCC.

Patients and Methods. This prospective random-
ized study initially included 150 patients with T1 NO M0
kidney neoplasm who were scheduled to undergo partial
nephrectomy. The study was conducted as a part of the
Institute project “Determine ways to reduce the disabil-
ity of patients with localized kidney cancer based on the
development and optimization of innovative methods
of diagnosis, neoadjuvant targeted therapy and surgical
treatment” (State Registration Number 0118U003727)
between January 2020 and July 2021. The study pro-
tocol obtained official approval from the local Ethics
Committee at the Institute (protocol number: 163.
23.06.2020, issued on June 23, 2020). Throughout the
study, the research team consistently followed ethical
principles and legal regulations governing biomedical
research, ensuring strict adherence to the guidelines
outlined in the Helsinki Declaration. Written informed
consent was obtained from all patients included in the
study.

Patients who were subject to perioperative man-
agement of patients according to the program of rapid
postoperative recovery of FTS were randomized into
the main group of the study. The control group included
patients who underwent standard postoperative man-
agement of patients. The study included only patients
with kidney neoplasms whose size did not exceed 7 cm
in the largest diameter according to computer tomog-
raphy data. Along with the size of the tumor, its local-
ization and the volume of the functioning parenchyma
were determined.

Randomization of patients was carried out by the
method of random numbers in the randomization cen-
ter of the National Cancer Institute.

Criteria for including patients in the study:
patients with clinically diagnosed neoplasms of
one of the kidneys (T1 NO MO0);

central placement of a kidney tumor with a
diameter of up to 4 cm;

peripheral or polar location of the kidney tumor,
more than 50% of the preserved functioning
kidney parenchyma,;

age from 18 to 80 years;

patients with a satisfactory general condition
(ECOG0—-1).

absence of absolute contraindications
surgical intervention;

to

written consent of patients to participate in the
study;

consent to follow the recommendations
of perioperative management of patients
accordingto the protocols of rapid postoperative
rehabilitation of FTS patients.

Criteria for excluding patients from the study:

e concomitant diseases, the presence of which
can significantly affect the results of the
study (uncontrolled arterial hypertension,
paroxysmal tachy- or bradysystolic atrial
fibrillation, heart failure of the 111 degree, CRF,
liver failure, diabetes mellitus type I in the stage
of decompensation, acute violation of cerebral
blood circulation in the period up to 6 months,
myocardial infarction within 6 months, angina
pectoris III-1V functional class, etc.);

leukopenia < 1.5 x 10%/1; neutropenia < 1.0 x
10%/1; thrombocytopenia < 100 x 10%/1;

previous systemic therapy for RCC;
acute infectious diseases;
acute ulcer of the stomach or duodenum;

nonspecific ulcerative colitis Crohn’s

disease;

or

surgical interventions that were performed 1
month before inclusion in the study;

presence of a tumor in another location;
known or suspected metastases of any location;
mental disorders;

participation in any other clinical trial in the
last 30 days before inclusion.

Criteria for dropping patients from the study:

for each specific patient, the conditions for
termination of participation in the study are:

performance of radical nephrectomy;
non-compliance with the treatment regime;
refusal of the patient to participate in the study.
The study design is shown in Fig. 1.
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Patients with T1 NO MO kidney neoplasm who are scheduled to undergo
partial nephrectomy; ECOG 0-1

1 &

Randomization by random numbers 1:1

1

Program of rapid rehabilitation
of patients

L

1

Standard patient
management

2

Assessment of the early postoperative period (duration of the surgery,
volume of blood loss, duration of the postoperative bed-day;,
number of complications and their severity, functional state of kidneys)

Fig. 1. The study design.

During the standard management of patients
(control group), they were not informed about reha-
bilitation measures in the perioperative period. They
were given a cleansing enema 2 times (in the evening
and the morning before the surgery), after 12 hours
they stopped taking solid food and after 6 hours they
stopped drinking liquids. 30 minutes before the sur-
gery, premedication was carried out with a solution:
2 ml of Trimeperidine 2%, 1 ml of Diphenhydramine
1%, and 0.5 ml of Atropine 1%.

Partial nephrectomy was performed by open ac-
cess under combined anesthesia. Patients remained
in the intensive care unit under bed rest conditions

for 16-18 hours after the surgery. At this time, they
did not receive solid food, and the oral liquid intake
was 200-300 ml. The volume of infusion therapy with
crystalloid solutions in the first 2 days was on aver-
age 1000 ml. Analgesia was performed with the opioid
analgesic tramadol 0.5% (2 ml) on demand up to 3-4
times a day, with subsequent transition to injectable
non-steroidal anti-inflammatory drugs. Activation
within the ward 24 hours after surgery was carried out
using a postoperative bandage.

Measures of the rapid recovery program after par-
tial nephrectomy with a tumor in the experimental
group are presented in Table 1.

Table 1

Program of rapid rehabilitation of FTS patients with partial nephrectomy

Measure Actions
Preoperative measures
N Explanation of the content of FTS, expected results, possible situations, and solutions to
Hospitalization

reduce the patient’s anxiety.

Preoperative nutrition is stopped 6 hours before the surgery, liquid consumption up to 2
hours before the surgery; intravenous administration of 500 ml of 10% glucose solution
with insulin or appointment of 250 ml of 5% glucose orally 2-3 hours before surgery;
appointment of antibacterial therapy before surgery

Appointment of protein-carbohydrate electrolyte mixtures the day before the intervention;

Preoperative nutrition

Bowel preparation do not prescribe mechanical bowel preparation or antibiotics the day before the intervention
The use of drugs Bisacodyl and duphalac to clean the intestines
Intraoperative measures
Anesthesia General anesthesia + permanent epidural anesthesia; the minimum possible use of

Morphine

Increasing the temperature in the room to 22-26°C; increase the temperature before
transfusion or blood transfusion; cover areas of the patient where the intervention is not
performed; heat the electric sheet under the patient to 40-45°C

Temperature protection
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Continuation of Table 1

Measure

Actions

Postoperative measures

Surgical measures

Minimal surgical subcostal access (including laparoscopic)

Avoidance of central renal ischemia during partial nephrectomy

Use of nephron-preserving sutures

Refusal to drain the postoperative wound

Refusal to drain the urinary tract, including urethral catheter, stents

Food

If there is no nausea, vomiting or a bloated stomach, it is possible to drink a little plain water
after fully waking up; at the first signs of intestinal activity, you can use a decoction of rice
and, provided there is no discomfort, after 24-48 hours, a small amount of liquid and semi-
liquid diet food can take place; gradual introduction of regular food; chewing gum to prevent
bloating

Postoperative analgesia

Use of a pump with an analgesic with the possibility of regulation to relieve pain; oral use
of anti-inflammatory non-steroidal drugs to reduce pain; an attempt to reduce the use of
opioids as much as possible.

Transfusions

Controlled infusion therapy; an attempt to reduce the volume of transfusions; use of
transfusions through peripheral vessels

Drainage and urethral
catheter

Removal of wound drainage after 6-8 hours, or surgical treatment without drainage of the
surgical wound.

Activation

Encourage patients to go to bed as early as possible; getting out of bed within 12 hours after
the intervention and walking already on the first day after the surgery, with a decrease in
staying in bed every day

Anti-edematous, anti-
inflammatory therapy

use of anti-inflammatory, anti-edematous agents in the perioperative and postoperative
period (Dexamethasone, Infulgan, Furosemide)

Ultrasound control of the area of the operated kidney and organs of the abdominal cavity —

Rlieseknccenael control of intestinal peristalsis.

The surgery was performed under endotracheal an-
esthesia with the use of epidural anesthesia. The techni-
cal performance of partial nephrectomy was carried out
from a laparoscopic approach or from an anterolateral,
transabdominal incision, the length of which did not
exceed 10 cm. The integrity of the kidney after its partial
nephrectomy was restored with the help of a double-row
suture: internal — -medullary, continuous and external
— -corticomedullary, and nodal sutures. Nephrectomy
was a criterion for dropping a patient from the study.
To reduce the likelihood of acute kidney damage and
the development of corresponding symptoms, partial
nephrectomy was performed without the use of central
thermal ischemia.

The effectiveness of the treatment was evaluated by
the number and complexity of intra- and postoperative
complications that occurred, according to the Clavien-
Dindo classification, the duration of the surgery, the
level of pain manifestations on the 3rd day after the sur-
gery, the speed of recovery of intestinal peristalsis and
the duration of the postoperative bed day.

Statistical analysis utilized the Statistics 10 Soft-
ware, considering the data distribution. For data with

a normal distribution, mean values (M), standard de-
viations (SD), and 95% confidence intervals (CI) were
computed, with comparisons conducted using the Stu-
dent’s t-test. In instances of non-normally distributed
data, descriptions included the median (Me) and inter-
quartile range (Q25-Q75), and comparisons were made
using the non-parametric Mann-Whitney U-test. Fish-
er’s exact test (y2) was employed to evaluate differences
in frequencies between groups.

Results. A total of 150 patients with localized RCC
in stage T1 NO MO0 were randomized into the study (75
patients in each study group). All patients met the in-
clusion and exclusion criteria, however, in 24 (16%)
cases, radical nephrectomy was performed due to tech-
nical difficulties due to the spread of the tumor to the
hilum of the kidney. Therefore, they were not included
in further analysis. Thus, a total of 126 patients were
subject to clinical analysis.

In the main group, 64 (50.8%) cases of RCC were
randomized and the multimodal FTS program was used
during partial nephrectomy. Sixty-two (49.2%) patients
were randomized to the control group. Comparative
data are presented in Table 2.
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Table 2

Comparative assessment of the initial data in the studied groups

. et ’ Main group Control group e
Indicator Statistical units n = 64 (%) n =62 (%) Statistical assessment
M+SD 55,8+ 11,2 53,8+ 14 (50,3 — Lo
Age, years (95% CI) (53— 58.6) 57.4) t-test; p=10,38
Gt male n (%) 28 (43,8) 37(59,7) 2=37
female n (%) 36 (56,3) 25 (40,3) p=0,08
- la n (%) 28 (43,8) 34 (54,8) xX2=1,55;
1b n (%) 36 (56,3) 28 (45,2) p=0,21
. . M=£SD 41,2+ 18,9 39,9+ 15,1 (36,1 — e
Size of kidney tumor, mm (95% CI) (36.5 — 45.9) 43.8) t-test; p = 0,67
Total glomerular filtration, M+SD 89,9 +£25,2 91,2+249 Mann-Whitney
ml/min (95% CI) (79,3-101,8) (81,1-99,6) U test; p=10,92
Me Mann-Whitney U test;
ECOG [25 %; 75 %] 010, 1] 00, 0] p=0.59
. M£SD 28,6 5,9 27,8148 o
Body mass index (95% CI) (27.2-30.2) (26.6-29) t-test; p = 0,36
. M+SD 140 + 16 139+ 14 o
Hemoslobm (95% CI) (136-144) (135-143) ttest; p=0,72
.. Me 81 84 Mann-Whitney
Blood creatinine, pmol/l 125 %; 75 %] [71,5; 100,5] [74; 95] U test; p = 0,87
2 — .
e ey ¢ (D) n (%) 4(6.3) 2 (4.8) Xp _ 8’2‘2"
Associated pathology n (%) 53 (82.8) 46 (74.2) x2=1,4;p=0,24
RENAL score, M+SD 6,3+2,5 6,8+2,4 ttest: p = 0.28
points (Me [25 %; 75 %]) [13] (95% CI) 5,7-17) (6,2 —74) P05
Volume of functioning Me 93 90 Mann-Whitney U test;
parenchyma, % [25 %; 75 %] [81,5;96] [83,6; 95] p=0,23

As can be seen from Table 2, no statistical differ-
ence was found in the comparison groups before treat-
ment in patients with localized RCC, according to the
main clinical characteristics.

A mandatory parameter of the nephrometric as-
sessment of localized RCC was the determination of
the volume of functioning kidney parenchyma, as a pa-
rameter included in the NCIU nephrometry and is an
important indicator of the choice of the patient’s treat-
ment method (partial nephrectomy or radical nephrec-
tomy).

As mentioned above, the effectiveness of the FTS
strategy was evaluated based on the level of periopera-
tive complications, the length of stay in the hospital,
the intensity of pain on the 3rd day after surgery, and
the level of repeated hospitalizations up to 30 days af-
ter surgery. Taking into account the refusal to perform
thermal ischemia during partial nephrectomy in the
FTS group, which could affect a number of parameters,
the duration of the surgery and the level of intraopera-
tive blood loss were taken into account separately. The
results are presented in Table 3.

Table 3

Comparative characteristics of treatment results in groups

Indicator

Main group, n = 64

Control group, n = 62 Integrity

Volume of blood loss, ml Me [25%, 75%]

300 [250, 400]

Mann-Whitney

275 (200, 300] U test: p < 0,05

Surgery duration, min
Me [25%, 75%]|

77,5 [60, 100]

Mann-Whitney

9070, 100] U test; p = 0,29
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Continuation of Table 3

Indicator Main group, n = 64 Control group, n = 62 Integrity
ll\l/leest[(;rsa%(,)r; 50;) i]ntestinal peristalsis, h 715, 10] 128, 15] ll}/[;rslg—xh(i)t,r(l)%yl
ﬁln{;;zis%gf,[YﬁS, points 2[2:3] 302, 3] Mar;n;v(\)/’tg;ney;
Postoperative bed day, Me [25%, 75%] 3.2[2.4] 5[4, 7] yzzg—xhg,r(l)%yl

As can be seen from Table 3, there was no signifi-
cant difference in the duration of the surgery and the
level of pain manifestations on the 3rd day after the
surgery in patients according to the visual analog scale
(VAS) [14], between the comparison groups. However,
a slightly significant increase in the volume of intra-
operative blood loss was noted in the main group. The
detected difference in the level of intraoperative blood
loss can primarily be due to the refusal to perform cen-
tral thermal ischemia in the group of patients where the
multimodal FTS approach was used.

Factors that can affect the possible development of
complications during organ-preserving surgical inter-
ventions on the kidneys are the size of the tumor, its
localization, and its relation to the main renal struc-
tures (vascular pedicle and cavity system). According to
the literature, the level of complications during organ-
preserving surgical interventions for kidney tumors does
not exceed 10% [15].

Another important parameter affecting the speed
of rehabilitation of patients was the rate of restoration
of peristalsis in the early postoperative period. The mea-
sures applied in the multimodal FTS approach made it
possible to restore intestinal peristalsis twice as early in
patients of the main group, the median of which was
only Me [25%, 75%] 7 [5; 10] hours against 12 [8; 15]
hours in the control group (Mann-Whitney U test; p <
0.001), where standard approaches to patient manage-
ment were used.

The main goal of the multimodal FTS approach
during partial nephrectomy is the rapid rehabilitation
of patients and, thanks to this, the reduction of the pa-
tient’s stay in the hospital. Thus, in the main group of
patients, the median postoperative bed day was reliably
1.5 days less and was (Me [25%, 75%]) 3.2 [2; 4] days

against 5 [4; 7] days in the control group (Mann-Whit-
ney U test; p < 0.001).

Taking into account the inclusion in the study of pa-
tients with localized RCC only in stage T1, intraopera-
tive complications occurred in 5 (4.0%) cases of blood
loss of more than 1 liter (4 (6.3%) cases of the main group
and 1 (1.6%) case of the control group). It should be not-
ed that the transfusion of blood components (erythrocyte
mass and plasma) was carried out only in 1 case when the
blood hemoglobin level dropped below 70 g/1.

In total, 9 (7.1%) complications occurred in the
early postoperative period. In percentage terms, these
levels are lower than the reference literature data on the
issue. A small number of complications are associated
with effective surgical techniques, the use of new he-
mostatic agents, modern antibacterial drugs, and early
activation of patients.

Complications of a purulent-septic nature were
most common: pyelonephritis with hyperthermia for
more than 3 days was diagnosed in only 4 (3.2%) cases
(3 cases in the control group and 1 in the main group),
and suppuration of the postoperative wound in only 1
(0.8 %) of the case of the control group.

Considering the lack of drainage in the postopera-
tive wound when using the program of rapid rehabilita-
tion of patients with FTS in the main group of patients,
we performed a routine ultrasound examination. In 3
(%) cases of the main group, the presence of small (up
to 100 ml) retroperitoneal hematomas, which required
their drainage, was diagnosed during an ultrasound on
the 2nd day after the surgery.

Complications that occurred during surgery and in
the early postoperative period in the comparison groups
were summarized and classified according to Clavien-
Dindo [16] (Table 4).

Table 4
Intra- and postoperative complications according to Clavien-Dindo in comparison groups
Complications Main group Control group, Total,
by Clavien-Dindo n = 64 (%) n=062 (%) n=126 (%)

I 0 1(1,6) 1(0,8)

1 5(7,8) 4(6,5) 9(7,1)

m 3(4,7) 0 3(2,4)

Total, n (%) 8 (12,5) 5(8,1) 13 (10,3)
Integrity x2=0,67;p=0,41
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As can be seen from Table 3, complications that
occurred during and after surgical treatment occurred
in both study groups with the same frequency (x2=0.67;
p = 0.41). In one case, suppuration of a postoperative
wound did not require additional appointments and
was classified as complications of I grade. 5 (4%) cases
(4 main and 1 control group) of transfusion of blood
components with intraoperative blood loss of more
than 1000 ml and 4 (3.2%) cases (1 main and 3 control
groups) were classified as complications of II grade ac-
cording to Clavien-Dindo exacerbation of pyelonephri-
tis, which required additional anti-inflammatory, anti-
edematous and antibacterial therapy. 3 (2.4%) cases of
retroperitoneal hematomas that required drainage un-
der ultrasound control in the main group were classified
as complications of I1I grade. Complications of IV and
V grades according to the Clavien-Dindo classification
were not noted in our study, which is primarily due to
the high efficiency of the developed techniques of par-
tial nephrectomy[16].

Discussion. Major surgical procedures cause pro-
found physiological responses and frequent complica-
tions, including pain, nausea, bowel, cardiac, and pul-
monary dysfunction. These complications can lead to
an increase in the length of stay of patients in the hospi-
tal, an increase in the number and complexity of post-
operative complications, and even a fatal outcome [17].

The principles of (FTS) are used to optimize all
stages of the treatment process including preparation
for surgical intervention, the entire intraoperative pe-
riod, and the postoperative stage, and also guarantee
the safe discharge of the patient from the hospital [18].

Postoperative organ dysfunction and complica-
tions are primarily associated with concomitant diseases,
therefore preoperative assessment allows to determine
risks and opportunities to stabilize the state of concomi-
tant diseases optimize organ functions before surgery,
and increase the level of physical activity [19, 20].

The preoperative assessment also provides an op-
portunity for patient training. In the FTS program,
patients receive information about possible conditions
in the postoperative period, methods of pain relief, a
program of mobilization, rehabilitation, and discharge
from the hospital. It is extremely necessary to inform
the patient about the time of stay in the intensive care
unit, the planned time of transfer to the ward, the start
of activity, and nutrition. Having a plan for their reha-
bilitation in advance, patients are subconsciously pre-
pared for a positive course of the postoperative period.
The information provided can reduce anxiety, the fre-
quency of analgesia, and the length of hospital stay [21].

The main goal of the multimodal FTS approach
during partial nephrectomy is the rapid rehabilitation
of patients and, thanks to this, the reduction of the pa-
tient’s stay in the hospital. Thus, in the main group of
patients, the median postoperative bed day was reliably
1.5 days less and was (Me [25%, 75%]) 3.5 [3; 4] days
against 5 [4; 7] days in the control group (Mann-Whit-
ney U test; p < 0.001).

The main problem of partial nephrectomy with-
out ischemia is the unpredictable and poorly controlled
volume of blood loss. The volume of blood loss in pa-
tients with non-ischemic partial nephrectomy was sig-
nificantly higher than with total thermal ischemia, the
indicator increases with increasing complexity of the
surgical intervention.

The formation of pain syndrome in the early post-
operative period, as a rule, has a nociceptive nature and
is primarily due to the volume of surgical trauma. The
pain syndrome is more pronounced with a more trau-
matic open surgical approach. The use of minimally
invasive methods reduces the inflammatory component
of the stress response but does not affect neuroendo-
crine and metabolic reactions. However, minimally
invasive surgery is generally associated with less pain
and shorter hospital stays compared to open methods.
This difference is most pronounced when open surgery
requires a long vertical incision. Pain and pulmonary
dysfunction are reduced when transverse or oblique in-
cisions are used instead of vertical, presumably due to
a reduction in the number of injured tissues and nerve
endings. Minimally invasive surgical interventions have
shown their superiority over open interventions in kid-
ney surgery [22].

Depending on the type of surgical intervention,
namely, central ischemia of the kidney leads to its acute
damage, which is aggravated by the formation of a zone
of local ischemia of the parenchyma due to the appli-
cation of hemostatic sutures at the edge of the partial
nephrectomy. Ischemia of the parenchyma is one of
the pathogenetic mechanisms of pain in the early post-
operative period. This study showed that patients who
underwent partial nephrectomy without ischemia had
less pain. The proposed double-row suture of the kidney
provides effective restoration of its integrity and does
not require drainage of the pelvic system. Using this su-
ture, we did not observe the occurrence of urinary fis-
tulas.

The technique of anesthesia should be aimed at
rapid recovery of the patient with minimal use of opi-
oids. For this reason, short-acting anesthetics and pain-
relieving agents are ideal. In major abdominal surgery,
serious attention should be paid to the use of epidural
anesthesia, which has a number of significant advan-
tages, compared to intravenous anesthesia, and con-
sists of better functional capacity of the patient after
laparotomy, reduces mobilization time, provides better
static and dynamic pain control, reduces postoperative
pulmonary complications and also has a positive effect
on the recovery of intestinal motility after surgery [22].

Good analgesia is important for postoperative ac-
tivity and the resumption of normal activities. The main
thing in FTS is the use of multimodal or balanced an-
algesia, the main principle of which is to obtain an an-
algesic effect from various forms of pain control with
minimal side effects, in particular, opioids. Attention
should be paid to the combination of local and regional
anesthesia. Using this approach eliminates the need for
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opioids, which minimizes side effects (sedation, nausea,
intestinal paresis, and urinary retention) that interfere
with early activation and enteral feeding. In most cases,
the epidural catheter is removed after 48 to 72 hours.
After removal of the epidural catheter, the patient regu-
larly takes non-steroidal anti-inflammatory drugs and
paracetamol. Severe pain after 72 hours should cause
suspicion of an intra-abdominal complication [23].

Oral nutrition is traditionally limited in the post-
operative period, but recent trends in colorectal surgery
favor earlier initiation of liquid formulas in the early
postoperative period. Patients start using mixtures al-
ready on the first day after surgery. Oral nutrition is
preferred over parenteral nutrition [20]. A strategy to
reduce the duration of intestinal paresis includes the
use of minimally invasive surgical methods to reduce
the stress response and minimize bowel processing, as
well as avoiding the routine use of a nasogastric tube
[22]. Also, one of the elements that accelerates the res-
toration of normal peristalsis is chewing gum, which is
proven in two randomized studies in patients after radi-
cal cystectomy.

The success of the multimodal approach of rap-
id repair surgery is also achieved by minimizing the
use of drains after surgery. The described techniques
related to colorectal surgery prove that reducing the
number of drains and removing the urethral catheter
on the first postoperative day has a positive effect on
treatment results compared to classical drainage tech-
niques [20].

The results of the randomized study presented in
our work indicate the promising application of the mul-
timodal FTS program in patients with localized RCC
during partial nephrectomy compared with standard
surgical treatment, which allows for reliably reduced
postoperative bed day (p < 0.0005) with a similar level
of postoperative complications and pain intensity.
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Abstract. Oxidative stress and dyslipidemia are common concerns in patients undergoing
peritoneal dialysis (PD) and are associated with adverse clinical outcomes. However, the
interplay between these factors and their impact on peritoneal ultrafiltration (UF) remains
poorly understood.

Methods: In this bi-center cross-sectional cohort study, we examined the relationships between
dyslipidemia, oxidative stress, and peritoneal UF in patients undergoing PD. A comprehensive
set of oxidative stress markers, lipid profiles, and clinical variables were assessed.

Results. Among the 114 patients, aged 55 (48-65) years, with a dialysis vintage of 31 (14-50)
months, 76 (66.7%) were diagnosed with dyslipidemia. Patients with dyslipidemia experienced
significantly higher proportions of patients with peritoneal UF below 400 mL per day, suggesting
ultrafiltration failure (UFF) (¥ = 4.9, p = 0.02). An elevated D/P creatinine ratio was
associated with higher levels of total cholesterol (r = 0.39, p = 0.0005), low-density lipoprotein
cholesterol (r = 0.26, p = 0.02), triglycerides (r = 0.33, p = 0.005), and the atherogenic index
of plasma (AIP) (r = 0.27, p = 0.01). UF rate displayed a positive correlation with high-density
lipoprotein cholesterol (r = 0.31, p = 0.003) and a negative correlation with AIP (r = -0.33,
p =0.004). The ROC analysis revealed that an AIP value exceeding 4.3 could effectively predict
UFF, with a sensitivity of 83.3% and a specificity of 73.4%

Dyslipidemia was significantly associated with increased intensity of oxidative stress, with
elevated malondialdehyde (MDA) (p = 0.0002), oxidative stress index (OSI) (p < 0.0001), and
reduced antioxidant markers. UFF was also associated with higher oxidative stress, as indicated
by increased MDA (p = 0.005) and OSI (p = 0.0009). Patients with both dyslipidemia and UFF
exhibited the highest levels of oxidative stress (p < 0.0001). Taking potential confounders into
account in the ANCOVA analysis, a significant interaction effect of dyslipidemia (F = 7.6, p =
0.007) and UF rate (F = 8.6, p = 0.004) on oxidative stress was observed.

Conclusion. Dyslipidemia and UFF are independently associated with elevated oxidative
stress in PD patients, and their coexistence exacerbates this oxidative burden. Understanding
these relationships is crucial for developing interventions to improve clinical outcomes in this
population. Targeted therapies addressing oxidative stress and dyslipidemia warrant further
investigation.

Key words: peritoneal dialysis, dyslipidemia, oxidative stress, peritoneal ultrafiltration.
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OKcupaTuBHMIA CTpeC fAK NocepeaHUK MK Tucainmiaemicio
T4 HeJOCTATHICTIO MEPUTOHEAIbHOI yabTpadiabTpamii:
JIBOLIEHTPOBE OJITHOMOMEHTHE KOTOPTHE J0C/IiIZKEHHS

TepxasHa ycraHoBa «IHcTuTyT Hedposorii HatioHansHoI akaneMii MeqUYHUX HayK Ykpainu», Kuis, Ykpaina
2TianizHuit MenquuHuii ueHtp TOB «JIiHK-Menitan», Oneca, Ykpaina

Pestome. Oxcudamuenuii cmpec i oucainioemis € NOWUPEHUMU XAPAKMEPUCMUKAMU, ACOUITIOBAHUMU 3 He-
CNPUAMAUBUMY KAITHIMHUMU HACAIOKAMU, y NAUIEHMI8, AKI AIKYIOMbCS Memoodom nepumonearbrozo odianizy (I1).
Oodnak 63aemo0is Mixc yumu pakmopamu ma ix CyKynHuil 6naué Ha nepumoneansvuy yaompagirempauiio (Y®) za-
AUWAIOMbCS He BUBHEHUMLU.

Memoou. Y ybomy 060yeHmpo8omy 00HOMOMEHMHOMY KO2OPMHOMY 00CAIONCEHHI MU BUBHANU B3AEMO38 130K
Mixc ducainidemiero, okcudamusHum cmpecom i nepumoneanvroro Y@ y I/ nayienmis. Ananizyeanu mapkepu oKcu-
damueHroeo cmpecy, AinioHo2o npoghinto ma KAiHiKo-1a60pamopHi NOKA3HUKU.

Pesynomamu. Ceped 114 nayicnmie eixom 55 (48-65) pokie ma mpusanicmio IL/T 31 (14-50) micauie y 76
(66,7%) diaenocmogaro ducainidemiro. Y nayicumie 3 oucainioemiero docmosipno uacmiuie suznauarace YD nuxcue 400
MA Ha denb, wio ceiduuio npo Hedocmamuicmo nepumoneanvoi Y. Cnissionouenns D/P kpeamuniny mano npamuii
Kopeasyiinuil 36 130K 3 pIGHAMU 3a2anbHoeo xoarecmepury (r = 0,39, p = 0,0005), xorecmepury ainonpomeioie Hu3bKoi
winvrocmi (r = 0,26, p = 0,02), mpueniuepudis (r = 0,33), p = 0,005) ma indexcom amepoeennocmi (IA) (r = 0,27, p =
0,01). Pieenv nepumoneanvroi Y® npamo acoyitosascs 3 xonecmepunom ainonpomeioie sucoxoi wiinonocmi (r = 0,31,
p = 0,003) i masé Heeamuenuii kopeasyitinuii 36’30k 3 IA (r = -0,33, p = 0,004). ROC ananiz npodemorncmpysas, ujo
snauennss 1A nonad 4,3 € nezanexcnum npeduxmopom nedocmamuwoi YD 3 uymausicmio 83,3% i cneyughiunicmio 73,4%

Mucainidemis cmamucmu4Ho 3HAUYUW0 ACOUIIO8ANACH 3 NIOBUWEHHAM [HMEHCUBHOCII OKCUOAMUBHO20 cmpe-
cy 3a NOKA3HUKamu Manonoeoeo diarvdezioy (MIAA) (p = 0,0002) ma indexcom okcudamusrozo cmpecy (10C)
(p < 0,0001), a maxoxc 3HUNCEHHAM AHMUOKCUOAHMHUX MapKepis. Pisenv nepumoneanvnoi Y@ makoxc acoyiro-
8a6Cs 3 BUUOI IHMEHCUBHICMIO oKcudamuenoeo cmpecy 3a nokasnuxkamu MIA (p = 0,005) ma 10C (p = 0,0009).
ITlayienmu sx 3 ducainidemiero, mak i 3 Hedocmamuicmio YD manu Haileuuyy iHmeHCUSHICMb OKCUOAMUBHO20 CIPECy
(p <0,0001). ANCOVA ananiz 3 koumpenem NOMeHYilHUX KO-(haKmopie 6U3HAYUE 3HAUHUI 6NAUE 83AEMOODIT ducaini-
demii (F= 7,6, p = 0,007) i piens YO (F = 8,6, p = 0,004) na oxcudamuenuii cmpec.

Bucnoexu. ucainioemis ma nedocmamuicms nepumorneanvhoi YD He3arexncHo acoyirosaiucs 3 nioeuueHHIM
inmencuenocmi okcudoamuenoeo cmpecy y Il nayienmia, a ix cnigicHy8aHHs noCUA08aN0 Yell NPOOKCUOAHMHUI M-
eap. Po3yminnsa yux 63aemo36’a3Kie mae eupiuiasvbHe 3Ha4eHHs 045 pO3POOKU 3aX00i6 uj000 NOKPAULeHH KAIHIYHUX
Hacaidkie y I/l nayieumis. llinbosa mepanis, cnpamosana Ha Kopekyiro ducainidemii ma okcuoamugHozo cmamycy,
suMazac nodanbuio2o 00CAi0NCeHH .

KaouoBi ciioBa: nepumoneanvuuii dianiz, ducainidemis, 0KcudamueHuil cmpec, NepumoHeanbua yabmpagpiib-
mpauyis.

Introduction. In recent years, peritoneal dialysis
(PD) has emerged as a viable kidney replacement ther-
apy for patients suffering from end-stage kidney disease
(ESKD) [1]. This modality offers advantages such as
enhanced patient autonomy, improved quality of life,
and reduced healthcare costs [2]. However, despite
these benefits, patients treated with PD often face vari-
ous complications, including peritoneal ultrafiltration
failure (UFF), that can limit its long-term effectiveness
(1, 3].

Natalia Stepanova
nmstep@ukr.net

UFF refers to a spectrum of changes within the
peritoneal membrane, which includes peritoneal fibro-
sis and membrane thickening, clinically manifested by
a high peritoneal solute transport rate and an ultrafil-
tration rate of less than 400 mL per day [3-5]. One of
the pivotal factors contributing to these complications
is oxidative stress, which has emerged as a central player
in the pathophysiology of peritoneal membrane damage
[6-8].

Oxidative stress arises from an imbalance between
the production of reactive oxygen species (ROS) and
the body’s ability to counteract their harmful effects
through antioxidants [9, 10]. This imbalance can in-
duce cellular dysfunction and result in oxidative dam-
age to lipids and proteins, causing substantial harm to
the peritoneal membrane, exacerbating UFF, and com-
promising the effectiveness of dialysis treatment [6-8].
Patients undergoing PD face a significant challenge in
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managing oxidative stress due to the composition of PD
solutions [11]. The unique characteristics of these solu-
tions, including low pH, lactate buffering, heightened
osmolarity, and elevated glucose concentration, collec-
tively contribute to increased oxidative stress [6, 7, 11].

Furthermore, oxidative stress has gained increas-
ing recognition as a central contributor to the develop-
ment of dyslipidemia and its associated complications
in individuals with chronic kidney disease (CKD) [12,
13]. Dyslipidemia, characterized by an imbalance in
low-density lipoprotein cholesterol (LDL-C), triglyc-
erides, and high-density lipoprotein (HDL-C), is fre-
quently observed in patients undergoing PD [14]. Be-
sides the uremic factors contributing to developing an
atherogenic lipid profile, dyslipidemia in PD patients
is further influenced by protein loss in the dialysate and
the utilization of high glucose-based PD solutions [14].
Importantly, dyslipidemia not only significantly con-
tributes to the elevated rates of cardiovascular and all-
cause mortality in these patients [15, 16] but has also
been demonstrated to be associated with PD adequacy
and technique failure in our previous report [17]. How-
ever, despite this recognition, the association between
dyslipidemia and oxidative stress in the context of PD
remains unexplored [7]. Most studies investigating the
interplay between dyslipidemia and oxidative stress
have predominantly focused on the broader population
of individuals with CKD [12, 13] or those undergoing
hemodialysis [9, 18], leaving a substantial knowledge
gap in patients on PD.

In this context, we hypothesized that dyslipidemia
could exacerbate oxidative stress by impacting lipid per-
oxidation and inflammatory processes, thereby leading
to peritoneal UFF. To address this significant research
gap, we conducted a bi-center cross-sectional study to
elucidate the relationship between dyslipidemia, peri-
toneal ultrafiltration (UF), and the intensity of oxida-
tive stress in patients undergoing PD.

Patients and Methods. Study Design and Setting.
This cross-sectional cohort study was conducted in col-
laboration between two dialysis centers: (i) the State
Institution “Institute of Nephrology of the National
Academy of Medical Sciences of Ukraine” and (ii) the
Dialysis Medical Center LLC “Link-Medital,” Odesa,
Ukraine, spanning from 2019 to 2020. It was carried
out as a part of the Institute’s project titled “Explor-
ing Novel Prognostic Factors that Negatively Impact
Survival in Peritoneal Dialysis and Assess the Poten-
tial for Pharmacological Interventions,” which is reg-
istered under the National Study Registration Number
0117U002122. Participation in the study was contin-
gent upon all patients providing written informed con-
sent. The study protocol received formal approval from
the local Ethics Committee at the Institute (protocol
number: 8, dated November 19, 2019). Throughout the
study’s duration, the research team diligently adhered
to ethical principles and legal regulations governing
biomedical research, including strict compliance with
the Helsinki Declaration.

Study participants. The study included 114 pa-
tients undergoing PD for at least three months before
their enrollment. The inclusion criteria for patients
were as follows: age ranging from 18 to 75 years, a
minimum of three months of peritoneal dialysis (PD)
treatment, access to medical history information re-
garding statin usage, and, if prescribed, a minimum of
12 months of atorvastatin use before enrolling in the
study. Additionally, patients needed to provide their
informed consent to participate. Conversely, patients
who met any of the following exclusion criteria were
not included in the study: urine output <100 ml/day,
recent hospitalization for any reason or PD-associated
peritonitis in the month prior to the study, prior hemo-
dialysis (HD) treatment, the presence of neoplasms at
any site or other critical comorbid conditions, and the
use of simvastatin, rosuvastatin, or their analogs.

All the patients were dialyzed using Dianeal PD4
with glucose concentrations of 1.36% and 2.27%
(Baxter Healthcare Corporation, USA). Of them, 15
(13.2%) received a biocompatible PD solution contain-
ing icodextrin overnight.

Data collection and measurements. In addition to
routine physical and clinical laboratory data, lipid pro-
file parameters and PD adequacy were assessed during
the initial patient visit, along with markers of lipid per-
oxidation and antioxidant status. Demographic data,
including age, gender, body mass index (BMI), body
surface area (BSA), diabetic status, duration of PD,
and episodes of peritonitis in the medical history, were
collected during the patient’s initial visits. BMI was cal-
culated using the formula: patient’s weight (kg) divided
by height (m2). BSA was calculated using the DuBois &
DuBois formula. The frequency of PD-associated peri-
tonitis was calculated as the number of infections per
year divided by the years on PD for all patients at risk of
developing peritonitis.

Physical and clinical laboratory examinations in-
cluded the assessment of arterial pressure, urine output
levels, complete blood and urine analyses, determina-
tion of total protein and albumin levels, creatinine,
urea, serum electrolytes (Ca, K, P), C-reactive protein
(CRP), glucose, uric acid, and blood parathormone
levels. Whole blood samples were collected after an
overnight fasting period and processed immediately.
Hematological and biochemical parameters were ana-
lyzed using the “ABX Micros-60” (Horiba Medical,
Montpellier, France) and “Flexor Junior” (Vital Sci-
entific, Spankeren, Netherlands) analyzers.

The adequacy of PD was assessed by measuring
plasma urea and creatinine concentrations in dialysate
and urine collected over a 24-hour period. Using these
parameters, weekly creatinine clearance (CrCl), nor-
malized to BSA, peritoneal (pKt/V), renal (rKt/V), and
total weekly urea clearances (Kt/V) were calculated.
The volume of urea distribution (V) was calculated us-
ing the Watson formula. The creatinine dialysate/plas-
ma ratio (D/P Cr) was calculated based on creatinine
concentrations in effluent and plasma after a 4-hour
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exchange of PD. A standardized peritoneal equilibrium
test proposed by Twardowski et al. was used. The pa-
tients were categorized based on their peritoneal trans-
port rate into the following groups: high transporters (4-
hour D/P ratio above 0.82), high-average transporters
(0.66—0.81), low-average transporters (0.51—0.65), or
low transporters (0.35—0.50). UFF was defined as low
peritoneal UF capacity, which is indicated by a volume
of less than 400 mL (3.86% glucose/4.25% dextrose)
or <100 mL (2.27% glucose /2.5% dextrose) over a 24-
hour period, particularly in patients with a high perito-
neal transport rate [4].

The investigation of the lipid profile included
the determination of total cholesterol (TC), HDL-
C, LDL-C, triglycerides (TG), and the calculation of
very low-density lipoprotein cholesterol (VLDL-C)
using the formula (TG/2.22). We also calculated the
atherogenic index of plasma (AIP) using the formula
(TC-HDL-C / HDL-C). Atherogenic dyslipidemia
was diagnosed in cases where a low level of HDL-C in
plasma (>2.59 mmol/L) was combined with an elevated
TG level (>2.26 mmol/L), in accordance with KDIGO
Clinical Practice Guideline for Lipid Management in
CKD [19].

Lipid peroxidation was evaluated by measuring
malondialdehyde (MDA) levels in serum and eryth-
rocytes using the previously described methods [20].
The panel of antioxidant markers included serum ce-
ruloplasmin, transferrin, the count of sulthydryl groups
(SH-groups), and total peroxidase activity in erythro-
cytes, following established procedures [21, 22]. Addi-
tionally, based on these markers, we calculated the oxi-
dative stress index (OSI) as the ratio of the total changes
in the activity of oxidative processes to the total antioxi-
dant activity according to the formula described in prior
studies [20, 22].

Statistical analysis. Statistical analysis was per-
formed using the MedCalc Statistical Software version
22.007 (MedCalc Software Ltd, Ostend, Belgium) tak-
ing into account the verification of data for normal dis-
tribution using the Kolmogorov-Smirnov test. For nor-
mally distributed data, the mean values (M) and stan-
dard deviations (SD) were calculated, and the Student’s
t-test was used for comparisons. In cases where the data
did not follow a normal distribution, the median (Me)
and interquartile range (Q25-Q75) were used for de-
scription, and the non-parametric Mann-Whitney U-
test was employed for comparisons.

Differences in frequencies between groups were as-
sessed using Fisher’s exact test (y2). Differences between
the 3 groups of patients’ peritoneal statuses were com-
pared using the Kruskal—Wallis H test. The correlation
analysis was done using the Spearmen test. Receiver
operating characteristic (ROC) analysis was employed
to assess the predictive accuracy of the AIP and OSI in
identifying UFF. Finally, as a sensitivity analysis, we uti-
lized analysis of covariance (ANCOVA) to examine the
interaction effects of dyslipidemia and UF rate on oxida-
tive stress while adjusting for potential confounding vari-
ables such as the patient’s age, sex, diabetes status, PD
duration, and the number of peritonitis episodes experi-
enced. To normalize the distribution of OSI and mitigate
any biases associated with extreme values, a Box—Cox
transformation function was applied.

Results. Baseline characteristics of the study co-
hort. Among the 114 patients enrolled in the study, 75
(65.8%) were males, and 39 (34.2%) were females of
similar age, with mean ages of 54 + 12.5and 51.7 = 11.9
years, respectively (p = 0.48). Most patients, 77 (67.5%),
had non-diabetic kidney disease, while 37 (32.5%) had
type 1 and type 2 diabetes (n = 18 and n = 19, respective-
ly). Importantly, there were no significant age or disease
duration differences between patients with non-diabetic
and diabetic kidney diseases (50.6 = 10.8 vs. 47.6 £ 11.3
years; p = 0.51 and 29 (15.1-41.3) vs. 27.3 (13.7-36.05)
months; p = 0.36, respectively).

Dyslipidemia was identified in 76 out of 114 (66.7%)
patients, comprising 18 out of 37 (48.6%) with diabetes
mellitus and 58 out of 77 (75.3%) with non-diabetic kid-
ney disease (2 = 7.9; p = 0.005). As anticipated, with-
in the group of patients with dyslipidemia, there was a
higher proportion of males, older individuals, and those
with hypertension and excessive body weight. Patients
diagnosed with dyslipidemia exhibited lower levels of
hemoglobin (Hb) and blood calcium, alongside higher
concentrations of glucose, phosphorus, and parathyroid
hormone (PTH) compared to their dyslipidemia-free
counterparts. Furthermore, individuals with dyslipid-
emia had a lengthier history of PD treatment, lower daily
peritoneal ultrafiltration, and higher D/P creatinine ra-
tio, resulting in reduced dialysis adequacy compared to
those without dyslipidemia. It’s noteworthy that both
groups were similar concerning the medications used.
The detailed demographic and clinical characteristics of
the patients, categorized by the presence of dyslipidemia,
are presented in Table 1.

Table 1
Characteristics of patients undergoing PD stratified by the presence of dyslipidemia
All patients Patients with Patients without
Indicators (np= 114) dyslipidemia dyslipidemia P-value
(n=76) (n = 38)

Demographic and clinical data
Men, n (%) 75 (65.8%) 49 (64.5%)* 26 (68,4%) 0.01*
Diabetes, n (%) 37 (32.5%) 18 (23.7%) 19 (50 %) 0.11
Age, years 55 (48-65) 58 (49-68) 52 (45-62) 0.04
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Continuation of Table 1

) All patients Patign.ts wi-th Patieqt§ with.out
Indicators (n=114) dyslllfdemla dysh]Bdemla P-value
(n=176) (n=38)
BMI, kg/m? 25.8+3.8 27.8+3.47 234135 0.03
Serum albumin, g/Ll1 38.8 (36.5-42) 40.8 (37.3-42.8) 37.8 (35.9-41.3) 0.0007
CRP, mg/L 8.9 (1.7-5.3) 4.2 (1.7-4.5) 2.4 (1.1-10.3) 0.67
Systolic blood pressure, mm Hg 129 + 14.2 131 +13.2 119.3+9.8 0.02
Diastolic blood pressure, mm Hg 78 £12.4 82 £11.2 77 £13.2 0.45
Hb, g/L 101.6 = 20.6 96.8 + 18.2 1122+ 11.7 0.01
Glucose, mmol/L 5.07 (4.6-5.4) 5.14 (4.8-8.2) 4.9 (4.3-5.3) 0.01
Calcium, mmol/L 2.18 (2.0 — 2.36) 2.1(1.9-2.3) 2.27 (2.08-2.4) 0.02
Phosphorus, mmol/L 1.79 £ 0.42 2.110.66 1.6 £0.71 0.03
PTH, pg/mL 602 (275-718) 617.5 (423-784.5) 400.5 (300-700) 0.003
PD parameters
Dialysis vintage, months. 31 (14-50) 46 (19-55) 27 (9.2-46.5) 0.001
Diuresis, mL/d 550 (250-900) 400 (150-1000) 500 (1500-800) 0.74
D/P creatinine ratio 0.74 £ 0.13 0.86 £ 0.14 0.67 £0.12 <0.0001
Icodexrin, n (%) 15(13.2%) 10 (13.2%) 5(13.3%) 0.89
rKt/V 0.44 (0.08-0.97) 0.42 (0.06-0.81) 0.67 (0.42-0.69) 0.07
pKt/V 2.09 (1.58-2.64) 1.94 (1.38-2.92) 2.15(1.87-2.5) 0.04
Kt/V 2.09 (1.74-2.9) 2.1(1.7-2.2) 2.35 (1.76-3.25) 0.001
CrCl, ml/1.73 m%/week 45.7 (39.0-52.2) 43.1 (41.8-55.5) 47.2 (40.1-57.4) 0.03
Peritoneal ultrafiltration, mL/d 740 (515-1050) 550 (420-925) 905 (730-1230) <0.0001
Il\}‘;‘;'l’:;t";i lztﬁemomt‘s’ 1/23.9 1/35.4 1/10.8 0.002
Lipid profile markers
Total cholesterol, mmol/L 57113 6.1x1.3 55+23 0.35
Triglycerides, mmol/L 1.58 (1.09-2.21) 2.62 (2.3-2.9) 1.14 (0.87-1.5) <0.0001
LDL-C, mmol/L 4.07 (3.19-5.02) 4.7 (3.04-5.05) 3.2(3.1-4.7) 0.002
VLDL-C, mmol/L 0.63 (0.43-0.87) 0.75 (0.063-1.2) 0.46 (0.39-0.56)] <0.0001
HDL-C, mmol/L 1.18 (0.9-1.57) 0.98 (0.87-1.18) 1.6 (1.2-2.1) <0.0001
AIP 3.7 (2.4-4.8) 4.5 (3.9-6.0) 2.3(1.7-2.9) <0.0001
Prescribed medicines, n (%)
Atorvastatin 54 (47.4 %) 39 (51.3%) 15(39.5%) 0.23
ACE inhibitors / RAAS blockers 93 (81.6%) 65 (85.5%) 28 (73.7%) 0.13
Iron remedies 59 (51.7%) 41 (53.9%) 18 (47.4%) 0.51
Erythropoietins 56 (49.2%) 35(46.0%) 21 (55.3%) 0.35
Beta-blockers 46 (40.3%) 31 (40.8%) 15(39.5%) 0.89
Calcium channel blockers 68 (59.6%) 42 (55.2%) 26 (68.4%) 0.17
Diuretics 35 (30.7%) 20 (26.3%) 15(39.5%) 0.15
Notes: The data is presented as M~SD or Me (Q25-Q75) as appropriate. * — p-value compared to women.

Abbreviations: ACE, angiotensin-converting enzyme; AIP, atherogenic index of plasma; BMI, body mass index; CrCl, weekly creatinine
clearance; CRP, C-reactive protein; D/P, dialysate/plasma; Hb, hemoglobin; HDL-C, high-density lipoprotein; Kt/V,
total weekly urea clearances; LDL-C, low-density lipoprotein cholesterol; pKt/V, peritoneal clearance; rKt/V, renal
clearance; PTH, parathyroid hormone; RAAS, renin-angiotensin-aldosterone system; VLDL-C, very low-density
lipoprotein cholesterol.
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Dyslipidemia and clinically suspected UFF in pa-
tients undergoing PD. Within the studied cohort, none
of the patients fell into the low transporter category.
There were 23 patients (20.2%) classified as low-aver-
age transporters, 59 patients (51.8%) as high-average
transporters, and 32 patients (28.1%) as high transport-
ers. It’s worth noting that among patients with dyslipid-
emia, there was a statistically significant lower number
of low-average transporters and a higher proportion of
high transporters compared to those without dyslipi-
demia (Fig. 1).
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Fig. 1. Distribution of the study cohort according to peritoneal
transport status.

Note: * - statistically significant differences between the
groups (p < 0.001).

A total of 14 patients (12.3%) exhibited a perito-
neal ultrafiltration of less than 400 mL per day, raising
clinical suspicion of UFF. Out of these individuals, 13
patients (17.1%) were ultimately diagnosed with dyslip-
idemia, while only 1 patient (2.63%) did not show any
indications of dyslipidemia (32 =4.9, p = 0.02).

As expected, there was a negative association be-
tween the D/P creatinine ratio and the daily peritoneal

ultrafiltration rate (r = -0.27, p = 0.003) and diuresis
(r =-0.31, p = 0.001). However, interestingly, an in-
crease in the D/P creatinine ratio was linked to higher
levels of total cholesterol (r=10.39, p=0.0005), LDL-C
(r=0.26, p = 0.02), triglycerides (r = 0.33, p = 0.005),
and the AIP (r=0.27, p = 0.01).

Peritoneal UF was positively correlated with
HDL-C (r = 0.31, p = 0.003) and negatively with AIP
(r=-0.33, p = 0.004). Moreover, it showed a negative
correlation between the number of peritonitis episodes
experienced by the patient (r = -0.38, p = 0.001) and
the duration of PD treatment (r = -0.39, p = 0.0001).
The ROC analysis revealed that an AIP value exceeding
4.3 could effectively predict UFF, with a sensitivity of
83.3% and a specificity of 73.4% (Fig. 2).
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Fig. 2. The ROC curve for the cut-off value of AIP for
predicting peritoneal UFF in patients undergoing PD.

Dyslipidemia and oxidative stress in patients un-
dergoing PD. The intensity of oxidative processes was
significantly higher in the entire group of patients un-
dergoing PD with dyslipidemia compared to those
without dyslipidemia. This was indicated by elevated
OSI and MDA levels in both serum and erythrocytes,
along with statistically significant reductions in antioxi-
dant markers (Table 2).

Table 2
Comparison of oxidant-antioxidant markers in patients undergoing PD
stratified by the presence of dyslipidemia
Markers Dyslipidemia Group Dyslipidemia-free Group P-value
(n=176) (n=38)

MDAs, pmol/L 475.8 (385.5-590.3) 384.6 (292.6-512.8) 0.0002
MDAe, pmol/L 870.4 (578.7-1031.3) 680.4 (494.4-967.8) <0.0001
Transferrin, g/L 1.23(0.9-2.6) 2.5(0.9-5.9) 0.03
Ceruloplasmin, g/L 0.12 (0.08-0.27) 0.22 (0.11-0.31) 0.02
SH-groups, mmol/L 1.56 (1.32-1.84) 1.43 (1.23-1.45) 0.68
TPA, umol/min/g Hb 440.4 (269.3-1061.8) 534.6 (295.8-1145.2) 0.004
OSI, CU 5.07 (3.42-7.15) 3.78 (2.16-5.1) <0.0001

Abbreviations: MDASs, serum malondialdehyde; MDAe, erythrocytes malondialdehyde; OSI, oxidative stress index; SH-groups,

sulfhydryl groups; TPA, total peroxidase activity.
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Blood cholesterol levels demonstrated a positive
correlation with OSI (r = 0.37; p = 0.0001) and the
concentration of MDA in both serum (r = 0.38; p =
0.003) and erythrocytes (r = 0.21; p = 0.04). Converse-
ly, HDL-C levels showed an inverse relationship with
MDAs (Fig. 3A) and a positive correlation with blood
catalase (r = 0.74; p = 0.0001). LDL-C, on the other

o

(& 1

hand, exhibited a negative correlation with transferrin
(r = -0.31; p = 0.002) and a positive correlation with
OSI (r = 0.39; p = 0.005). Elevated blood triglyceride
levels were associated with reduced concentrations
of transferrin (r = -0.37; p = 0.007) and catalase (r =
-0.81; p < 0.0001), as well as increased levels of MDAs
(r=-0.36; p=0.001) and OSI (Fig. 3B).
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Fig. 3. The correlation between HDL-C levels and MDAs (A) and triglycerides and OSI (B) in patients undergoing PD.

UFF and oxidative stress in patients undergoing
PD. Patients with UF rate < 400 mL/24-h exhibited
higher concentrations of MDA in both erythrocytes

and serum, elevated OSI, and lower ceruloplasmin and
transferrin levels compared to patients with UF rate>
400 mL/24-h (Table 3).

Table 3
Comparison of oxidant-antioxidant markers in patients undergoing PD stratified
by the clinically suspected UFF
Patients with UF rate < 400 Patients with UF rate > 400
Markers mL/24-h mL/24-h P-value
(n=14) (n=100)

MDAs, pmol/L 512.8 (432.6-607.8) 343.0 (257.2-562.2) 0.005
MDAe, pmol/L 825.4(555.9-1211.4) 673.3 (494.4-1044.8) 0.008
Transferrin, g/L 1.0 (0.7-1.65) 1.6 (0.8-3.8) 0.03
Ceruloplasmin, g/L 0.13 (0.06-0.27) 0.21 (0.11-0.33) 0.04
SH-groups, mmol/L 1.49 (1.27-1.45) 1.52 (1.34-1.79) 0.86
TPA, pmol/min/g Hb 938.6 (453.5-1158.0) 857.9 (289.7-1281.2) 0.94
OSI, CU 6.3 (5.3-8.7) 4.3 (3.09-5.9) 0.0009

Abbreviations: MDASs, serum malondialdehyde; M DAe, erythrocytes malondialdehyde; OSI, oxidative stress index; SH-groups,

sulfhydryl groups; TPA, total peroxidase activity.

A trend was observed in the increase of both MDAs
and OSI in accordance with rising peritoneal transport
rates (Fig. 4). Additionally, peritoneal UF showed an
inverse correlation with OSI (r = -0.41, p <0.0001) and

MDAs (Fig. 5A), as well as a direct correlation with
transferrin concentrations (Fig. 5B) in patients under-
going PD.
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Fig. 4. Concentrations of MDAs (A) and OSI values (B) according to peritoneal transport status in patients undergoing PD.
Note: compared with the Kruskal-Wales test; * - p < 0.001.
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Fig. 5. The association between daily peritoneal UF rates and MDAs (A) and transferrin (B) concentrations
in patients undergoing PD.

The ROC analysis, employing OSI as the compre-
hensive indicator of oxidative stress intensity, revealed
that an OSI value surpassing 4.8 could effectively pre-
dict UFF, demonstrating a sensitivity of 89.5% and a
specificity of 69.3% (Fig. 6).
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Fig. 6. The ROC curve for the cut-off value of OSI for
predicting UFF in patients undergoing PD.

Oxidative stress as a link between dyslipidemia
and UFF. To validate the significant differences in
oxidative status associated with dyslipidemia and UFF
while considering potential confounding variables, we
conducted ANCOVA analysis, incorporating Box-
Cox transformation for the OSI variable. The analysis
accounted for patient age, sex, diabetes, daily diuresis,
PD duration, atorvastatin usage, and the number of
peritonitis episodes. The results consistently showed
that patients with both dyslipidemia and UFF had the
highest OSI values. Notably, a significant main effect
of dyslipidemia (F = 7.6, p = 0.007) and UFF (F =
8.6, p = 0.004) on the intensity of oxidative stress in
patients undergoing PD was observed (Fig. 7).
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Fig. 7. Log-transformed values of OSI in patients undergoing
PD stratified by the presence of dyslipidemia and UFFE.

Abbreviation:
Note:

PMD, peritoneal membrane dysfunction.
* - statistically significant interactions (p < 0.001).

Discussion. In this study, we set out to explore the
intricate relationship between oxidative stress, dyslip-
idemia, and peritoneal UF rates in patients undergoing
PD. Our findings unveiled a multitude of significant in-
sights into the complex interactions among these factors.
First and foremost, patients with dyslipidemia exhibited
elevated levels of glucose, phosphorus, and PTH and
lower hemoglobin levels, reaffirming the well-established
connection between dyslipidemia and CKD-associated
disorders. Furthermore, they had longer periods of PD
treatment, lower daily peritoneal ultrafiltration rates,
and higher D/P creatinine ratios. This combination of
factors contributed to reduced dialysis adequacy com-
pared to their counterparts without dyslipidemia. Con-
sistent with our findings, prior research has highlighted
the association between dyslipidemia and adverse renal
outcomes in the broader CKD population [23—25] as
well as in specific studies focusing on clinical outcomes
in patients undergoing PD [15, 16, 26]. These observa-
tions emphasize the significance of addressing dyslipid-
emia in the context of PD to enhance patient outcomes
and minimize the risk of UFF.

Second, we observed a distinct association between
dyslipidemia and UF rates. A substantial majority of pa-
tients with clinically suspected UFF had dyslipidemia.
The study revealed that an elevated D/P creatinine
ratio was associated with higher levels of total cho-
lesterol, LDL-C, triglycerides, and AIP. Conversely,
peritoneal ultrafiltration displayed a positive correla-
tion with HDL-C and a negative association with AIP.
AIP value exceeding 4.3 was a significant risk factor for
peritoneal ultrafiltration failure. While there is a paucity
of studies directly addressing this specific relationship,
our findings align with the results from our previous
study involving other PD patient cohorts [17]. More-
over, recent research conducted by Lu et al. contrib-
utes to our understanding of this association [27]. The
authors demonstrated that a decreased apolipoprotein

A (apoA)/HDL-C ratio was significantly linked to a
rapid decline in peritoneal function. Additionally, they
found that D-4F, one of the apoA-I mimic peptides,
reduced peritoneal fibrosis in PD rats by regulating the
epithelial-to-mesenchymal transformation [27]. They
concluded that apoA-I exerts a protective effect on
peritoneal ultrafiltration function by suppressing multi-
ple profibrotic signaling pathways, mitigating oxidative
stress, and dampening inflammatory responses [27].
These findings underscore the intricate relationship be-
tween peritoneal UF, oxidative stress, and specific lipid
profile markers in patients undergoing PD.

Third, we established a robust association be-
tween dyslipidemia and the intensity of oxidative stress.
Patients with dyslipidemia exhibited elevated levels
of MDA in both serum and erythrocytes. They also
showed higher OSI values and reduced concentrations
of antioxidant markers such as ceruloplasmin, transfer-
rin, and TPA. As anticipated, the heightened oxidative
stress observed in patients with dyslipidemia was mir-
rored in those with UFF. Patients afflicted with UFF
showcased elevated MDA and OSI levels, coupled with
decreased levels of ceruloplasmin and transferrin, em-
phasizing the intricate connection between peritoneal
UF rate and oxidative stress. Our findings align with
previous research demonstrating the mutual association
of oxidative stress with redox status in VLDL-C, LDL-
C, and HDL-C in the plasma of CKD patients [13, 28].
Miljkovic and colleagues demonstrated that patients
with CKD exhibit distinctive distribution patterns of
advanced oxidation protein products (AOPP) among
their lipoprotein fraction [13]. Their study revealed
that the VLDL-C fraction is characterized by the high-
est concentration of AOPP. Additionally, the LDL-C
fraction displays elevated AOPP levels compared to
the HDL-C fraction. These findings underscore that
oxidative stress markers, including AOPP, are particu-
larly prominent in the VLDL-C and LDL-C fractions
in CKD patients [13]. Moreover, a noteworthy finding
in this context is the observed positive correlation be-
tween AOPP levels within the LDL-C fraction and the
degree of injury score. This correlation underscores the
intricate relationship between dyslipidemia and oxida-
tive stress, suggesting its role in the pathophysiology of
oxidative stress in these individuals [13].

However, the pathophysiological relationship be-
tween oxidative stress and dyslipidemia is multifaceted,
with each factor influencing the other in a bidirectional
manner [29]. Oxidative stress induced by PD can dis-
rupt lipid metabolism, contributing to the development
of dyslipidemia. This disruption is a consequence of
processes such as the oxidation of lipoproteins, altera-
tions in the activity of lipid metabolism enzymes, and
changes in the expression of genes related to lipid ho-
meostasis [6, 30].

Oxidative stress has further implications for UFF.
Ramil-Gomez et al., have revealed that oxidative stress
triggers a sequence of events that can ultimately lead
to peritoneal membrane dysfunction [8]. For instance,
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mitochondrial ROS production increases significantly,
and there is a loss of mitochondrial membrane potential
in mesothelial cells with a fibroblast phenotype found
in PD effluent-derived human mesothelial cells when
compared to those maintaining an epithelial morphol-
ogy. This study also indicates that mitochondrial ROS
plays a role in the epithelial-to-mesothelial transforma-
tion in omentum-derived mesothelial cells [8]. More-
over, a substantial body of experimental and clinical
studies indicates that oxidative stress plays a role in
activating various growth and transcriptional factors,
such as nuclear factor kappa-light-chain-enhancer of
activated B cells, vascular endothelial growth factor,
monocyte chemotactic peptide-1, and tumor growth
factor-f. Activation of these factors, in turn, contrib-
utes to the increased build-up of extracellular matrix,
a process that leads to fibrosis in the peritoneal mem-
brane [6, 7, 31]. Over time, this fibrosis results in the
deterioration and loss of ultrafiltration capacity in the
peritoneal membrane [31].

Limitations and Future Directions. This study
used a cross-sectional design, which is valuable for
identifying associations but cannot demonstrate causal-
ity. Longitudinal or intervention studies are needed to
confirm causal associations between dyslipidemia, oxi-
dative stress, and UFF. In addition, the study sample
size was relatively modest, which may limit the gener-
alizability of the results to a broader population. Larger
cohorts could further validate the observed associa-
tions. In addition, the study measured biomarkers and
clinical parameters at a single time point, which may
not capture dynamic changes. Furthermore, despite the
statistical adjustments in the analysis, it is possible that
other unmeasured or unknown confounders may influ-
ence the observed associations. Variability in treatment
regimens, including medications, may have influenced
the observed associations. For example, we did not ex-
amine the effect of lipid-lowering interventions on oxi-
dative stress and UF rate. A more detailed analysis of
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the effects of specific medications on dyslipidemia and
oxidative stress would be valuable.

Clinical Implications. Our findings have potential
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Abstract: The present study aimed to assess the incidence, risk, and timing of fractures in patients
undergoing hemodialysis with secondary hyperparathyroidism (SHPT), following the correction of
mineral and bone disorders (MBD).

Methods. This prospective cohort open-label study involving 242 patients was conducted between
2019 and 2022. The patients were categorized into three groups based on MBD treatment. Group
1 (n=64) represented a historical cohort without modern treatment, while Group 2 (n=153)
received contemporary MBD and SHPT correction. Group 3 (n=22) included patients prescribed
selective vitamin D receptor activators in addition to modern therapy. Patients underwent regular
assessments, including calcium, phosphorus, and parathyroid hormone measurements every three
months, therapy adjustments, fracture diagnosis, and treatment over a 24-month follow-up period.
Results. Our findings revealed a significantly higher cumulative proportion of patients without
bone fractures in Group 2 compared to the historical control, with survival rates of 75.8% and
92.6%, respectively (p=0.0006). The average life expectancy before fractures in Group 2 was
695.77110.19 days, significantly longer than the historical group (p < 0.0001), and the risk
of bone fractures decreased by more than four times (HR 0.2274, 95% CI: 0.0965 — 0.5358).
Comparing Groups 1 and 3 showed even more positive outcomes. The cumulative proportion of
patients without fractures at the end of the study was 75.8% in Group 1 and 95.5% in Group 3
(p = 0.0441), with a life expectancy before fractures of 630.88+24.29 days and 724.38+5.48
days, respectively (p < 0.0001). The risk for bone fractures decreased by one-third in Group 3
(HR 0.3390, 95% CI: 0.0838 - 0.9058). The average life expectancy before fractures in Group
3 was significantly longer than in Group 2 (p < 0.0001), although the cumulative proportion of
patients without fractures did not differ significantly (95.5% vs. 92.6%, p > 0.05).

Conclusions. The study demonstrates that correcting SHPT and MBD with non-calcium

risk, and increases the treatment duration until a fracture episode occurs in patients undergoing
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duration of treatment before fractures.
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MLJI. Aukin!, T.M. Ierpux?, C.JI. Dynap!-2, B.O. JIaguka!

JIndepenniiioBana oiHKa 4aCTOTH Ta PU3UKY NEPEIOMIB Y XBOPHX,
SIKi JIKYIOTbCS METOIOM IeMO/1iali3y 3aJ1e2KHO Bijl 3aCTOCOBAHOIO
JIIKYBAHHS MiHEPAJIbHO-KICTKOBUX PO3J1a/IiB: MPOCIEKTUBHE KOrOPTHE
JOCJTIIKEeHHS 3 ICTOPUYHNM KOHTPOJIEM

' HauioHanbHUi yHiBEPCUTET OXOPOHU 310pOB’ s YKpainu imeni I1.J1. IIynuka,
Kacdenapa oproneii i TpaBMaroJiorii, Kuis, Ykpaina
2KHIT KOP «KuiBchKa o61acHa KiliHiuHa JlikapHsi», OpTorneuyHO-TPaBMAaTONIOTYH1IA LIEHTP,
Kwuis, YkpaiHa.

Pe3tome. Memoro nawoeo docaioncenuss 6ya0 ouinumu wacmomy, pusui i 4ac 6UHUKHEHHs NepesoMi8 Y X6OpUXx,
AKI AiKyromobcs memoodom 2emodianizy 3 emopunHum einepnapamupeozom (BITIT) na goni kopexuyii mineparsHo-Kicm-
Kosux po3nadia.

Memoou. Jlo uboeo npochekmueHo20 K020pMHO20 OOCAIONCEHHS 3 ICIMOPUHHUM KOHMPOAeM 8KA04eHo 242 nayieH-
mu 3 XpoHiuHoto x80po6oio Hupox (XXH) V cmadii, sxi aikysaaucs eemodianizom ma manu BITIT npomseom 2019-2022
pokie. Xeopux 6yn10 po3nodineno Ha mpu epynu 3a1eXcHo i0 3acmocosanoi mepanii MiHeparbHO-KiCMKoO8UX po3nadie
(MKP). Ilepwa (icmopuuna) epyna (n=064) eéxarouasa nauienmie, ki He ompumyeau cyuacte rikyeanns MKP. llpyey
epyny (n=153) ckaaau nauiecumu, axi ompumyearu cyuacuy Kopekuiro MKP i BI'TIT (nexansuiiimicmki gpocgpambindepu
ma kanvyiiimimemuxu), do mpemsoi epynu (n=22) yeiiiuiau nayienmu, axum dodamxoeo do cyuactnoi mepanii MKP ma
BI'IIT npuznauanucs cearekmusri akmueamopu peuenmopie eimaminy D-napukanvyumon abo éimamin D. Ycim xeopum
KOXCHI mpu Micayi 6U3HA4AAU 8MICI KAAbYII0, (hocihopy ma napameopmMoHy, npo8ooUAacs KOPeKyis AIKY8aHHs, NOCMIl-
He cnocmepedicenHsl, KOHCMAamYy8aHHs, Aiky8anHs nepeaomie. Cnocmepesicenns mpueano 24 micsayi.

Pesyasomamu. BusHaueno 3HAHHO 8UWLY KYMYAAMUBHY YACMKY nayicHmie 6e3 nepeaomie Kicmok y epyni 2 no-
PDIBHAHO 3 icMOpUMHUM KOHmMpOAeM, 3 pieHem euxcueantns 75,8% i 92,6% eionosiono (p=0,0006). Cepedus ouixysana
mpusanicms cumms 0o nepeaomig y epyni 2 cmanosuaa 695,77+10,19 onie, wo 6yn0 3nauno doswum, Hixcy icmo-
puuniti epyni (p < 0,0001), a pusuk nepeaomise Kicmok 3meHuuecs 0invut wixe y wvomupu pazu (HR 0,2274, 95% J1:
0,0965 — 0,5358).

Kymyasmuena wacmia nayicnmie 6e3 nepeaomie Hanpukinyi docaioxcenns cmanosunra 75,8% y epyni 1 ma
95,5% y epyni 3 (p = 0,0441), i3 ouixysanor mpueanicmio scumms 00 nepeaomieé 630,88+24,29 ous ma 724,38+5,48
Oz 8idnoesiono (p <0,0001). Puzuk nepenomie y epyni 3 6ye Ha 00ny mpemuny menuwium vixey epyni 2 (HR 0,3390, 95%
AI: 0,0838 - 0,9058). Cepedns ouikyeana mpueasicme scumms 00 nepeaomie y epyni 3 6yaa 3Ha4Ho 008UIOH0, HIdC Y
epyni 2 (p < 0,0001), xoua Kymyaamuena wacmka nayicumie 6e3 nepeaomis icmomuo He giopizusnacs (95,5% npomu
92,6%, p > 0,05).

Bucnosku. llocaidncenus demoncmpye, ujo kopekuis MKP 3a donomoeoro nekanvyitimicmkux goocgpamobinoepis,
Kanvyimimemuxie i napuxansvyumony abo eimaminy D 3nudicye uacmomy nepeaomis i pusux, a maxodic 30i1buLye mpuea-
aicmb aikysanus do enizody nepeaomy y Il nayiecnmis.

Kio40Bi cioBa: cemoodianiz, aikyeanns, MiHEparbHO-KICMKO08I po31adu, nepeiomu Kichmok, yacmoma, pusuk,
mpueanicmo AiKye8aHHs 00 nepesomis.

Bcetyn. TepMmiHanbHa cTafist XpoHiYHOT XBOpOOU  TeMu oxopoHU 3mopoB’st [1]. Tlpo6iema 3pocTae,

Hupok (XXH-V crapii) 3arajbHOBU3HaHa, SIK CEp-
1o3Ha nmpobieMa rpoMaacbkoi 0XOpOHU 310poB’s. Jli-
kyBaHHss XXH-Vcranii € goporum (crnoxuBae 2-3%
OI0/IKETY OXOPOHM 3[0pOB’Sl OaraTux KpaiH) i cTae
0e3yMOBHUM Tsrapem sl Mali€eHTiB, iX ciMell i cuc-

Cepriii lynap
serg_dudar@ukr.net

OCKIUJIbKM 3aXBOPIOBAHICTh Ha TEPMiHAJIbHY CTailo0
XXH migBuilyeTbcsl B yCbOMY CBiTi, a HaWLIBUALIE
3pPOCTaHHST CTIOCTEPIraeThbCs B KpaiHaX 3 HU3BKUM i
cepenHiM piBHeM goxoay [2]. MiHepabHi Ta KiCTKO-
Bi po3nanu (MKP) nmounHaroThCd Ha paHHiX CTamisix
XpOoHiuHOI xBopobu Hupok (XHH), ane kiiHiuHi Ha-
CJinKyW — OiJIb B KiCTKax i mepejioMu BUHUKAIOTh Te-
peBaxHO y xBopux Ha V cranito XXH, dKi JiKyloTbcsa
MeTomaMM HUPpKOBoi 3amicHoI Teparii (H3T). YacTtoTa
nepesioMiB y nauieHTiB i3 XXH-V BnnuBae Ha BUCOKi
MOKAa3HUKU 3aXBOPIOBAHOCTI, CMEPTHOCTiI Ta TOKa3-
HUKM SKOCTi XUTTS XBOPUX, SIKi JIIKYIOThCS TeMoia-
nmizom (I'), pusuk cMepTi 30imbIIyeEThCSA y 3,7 pasis,
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pU3uK Tocmitatizamiii-y 4 pasu [3]. B ocHoBi minBu-
IIEHHSI piBHS mepesioMiB y xBopux Ha XXH nexuts
octeonopos, npore npu XXH po3BuBaOTbCI MOpY-
IIEHHSIM MiHEpaJIbHOTO OOMiHY BHACIiIOK 3HUKEHHS
(GyHKI1IiT HUPOK, TOPMOHAJIBHOTO AUcCOalaHCy, BTO-
puHHoro rineprnapatupeo3y (BITIT), HemocTaTHBO-
ro XapuyyBaHHS, CXWJIBHOCTI XBOPUX 0 MaliHb Yyepe3
M’s130BYy cJ1a0KicTh, Touio [4]. Ha choromHi Bu3Haue-
Hi TepameBTUYHi CTpaTerii JiIKyBaHHS OCTEOIOpOo3Yy,
npo@iJakTUYHi Ta TepaneBTUYHI MiAXOAU 10 KOPEKIIii
MiHepaJlbHUX pO3JaliB, OJHaAK IpobiieMa gajeKa Bif
BUPIILIEHHS i KUTBKICTb MEePeJoMiB KiCTOK Y XBOPUX Ha
XXH-V I'/l cranii ictrotHo He 3MeHuaacs [5]. Kpim
TOTO, Pe3yJbTaTh 0araTboX JOCIIXKEHD NAJIEKO HE O -
HO3HA4Hi Ta cynepewinsi [4, 5].

Meta poOOTH: OLIHMUTM YaCTOTYy, PM3UK i Yac
BUHUKHEHHS TMEPEJOMiB Yy XBOpUX, $SIKi JIKYIOTbCS
MetogoM [/l 3 BI'TIT Ha ¢doHi Kopekilii MiHepaabHO-
KiCTKOBUX po37aAiB. OUiHUTU BIUIUB TepareBTUYHUX
crpareriii kopekuii BI'TIT ta MKP Ha pu3uk BUHUK-
HEHH$ MePeIoMiB KiCTOK.

Marepiaan Ta Metoau. /Io 1bOro MPOCTIEKTUB-
HOTO KOTOPTHOTO NOCIiIKEHHS 3 iCTOPUYHUM KOHTP-
ojieM BkJoueHo 242 mauieHTiB 3 XXH-V cranii, sxi
gikyBamucsa ['Jl y KuiBcbkoMy MiCbKOMY HayKOBO-
MPaKTUYHOMY LEHTpPi Hedposiorii, BiAiIeHHI remMo-
Jliajlizy Ta OpPTOMEAUYHO-TPABMATOJOTIYHOMY LIEHTPI
KHIT KOP «KuiBcbka obnacHa KJiHiUHa JIiKapHS»,
mo € 6a3oro HallioHaJbHOrO yHiBEPCUTETY OXOPOHU
3nopoB’a Ykpainu imeni I1.JI.Illynuka, kadpeapu op-
Toneaii i TpaBMaTosorii. JocaigkeHHs € ¢pparMeHTOM
HIAP xadenpu oprtomnenii ta TtpaBmatosorii HYO3
iMm. ILJI.IIlynuka «HOBiITHI aJropuT™Mu JiKyBaHHS
YCKJIaTHEHb BUCOKOEHEPTeTUYHOI TPAaBMU OMIOPHO-PY-
xoBoro amnapaty» (Jdepxepeectpauisg #0119U101157).
ITpoTokos gociimxeHHs1 OyB CXBaJ€HUI JIOKAJIbHOIO
etnuHoto koMiciero KHIT KOP «KwuiBcbka obGiacHa
KJiHiyHa JikapHs» (mpotokon Ne3 Bim 01.02.2021p).
Vci nanieHTu Haganu iHGOpMOBaHY 3roAy LIOA0 yJyac-
Ti y JOCJiI>KEHHi.

Kputepisimu BKIIOUEHHS XBOPUX Y JOCIiIXKEHHS
Oynu: BiK moHaja 18 pokiB, JiKyBaHHSI TeMOAiali3oM,
HasBHicTh BI'TIT, mocTiiiHOTO CyTIMHHOTO AOCTYIY —
aprepioBeHO3HOI (ictynu (AB®D), 3Mora mo agekBat-
HOI cmiBmpali B mpoueci gociimxeHHs. Kpurtepismu
BUKJIFOUEHHS BBaXaynch: Bik <18 pokis, eKt/V <1,2
3a ['Jl cecito Ta/un tpuBanmicts ['J] <12 romuH/TwUX-
JIeHb, TpaHCIJIaHTallisl HUPKW B aHaMHe3i, TrocIiTati-
3allist 3 OyIb-sIKOi MPUYWHU Ta/ab0 03HAKU iH(eKITii
Ha MpOTS3i MicslIs, 110 MepenyBaB BKIIOYEHHIO B J0-
CIIKEHHS, JUXOMaHKa, KOMOpPOiAHI 3aXBOPIOBAHHS
y dazi 3arocTpeHHs, TCUXiuHi po3jaau, He3AaTHICTh
JIO aIeKBATHOI CIiBIpalli B MPOILEeCi JOCTiIKeHHSI. Mu
BUKOPHUCTOBYBAJIM KJIiHIYHI JaHi, TaHi MEAUYHOI J0-
KyMEeHTAallii, BKJII0OUalouM MPOTOKOJI Omepallii, 3aKI0-
YEeHHSI OpToNeNiB M igeHTudikailii nepeaomy (BuU-
3HAYEeHHSI KOHKPETHUX MiCllb MEePeIOMY, BKIIOYAOUU
CTerHO, Ta3, BEPXHIO KiHLiBKY, HUXHIO KiHIIiBKY).
Kinbka aHaTOMiuHO BiggajieHUX AiISTHOK MepesioMy B

OMIHOTO TAalliEHTa PEECTPYBAIUCS K OKPEeMi BUIAIKU
Tepesiomy.

3anexHo Bix tepanii BI'TIT ta MKP xBopux 0yio
po3snoaineHo Ha Tpu rpynu. Ilepma (I) — ictropuuHa
rpyna (n=64), no sikoi ysiiiinu mamieHtr 3 XXH V
J crt. Ta BI'TIT, gki nikyBanucs remofiaiai3oM Ta He
OTPUMYBaJIM CydyacHe JIiKyBaHHS (KiJbUiAMiMeTUKU
—UUHaKaJbLET, ad0 eTeNKaJbLUeTU] Ta HeKasbLliii-
MicTki docdardingepu). [lpoBoaunacsa TinbKU KO-
pexuis rinepdocdartemii KimbuiimictTkumu docdart-
6ingepamMu (KapOOHAT KajibLilo B 103i 1,5-2 r/mo0y B
PiBHUX YaCTMHAX MOPOLIKY ITiJi YaCc BXXUBAHHS ki a00
aueTaT KanbLio 1-1,5 r Tpuyi Ha 100y Mia yac ixi).

Hpyry (IT) rpyny — (n=153) cknanu naui€eHTH,
SKi OTpuUMyBanu cydacHy kopekiito MKP (Hekanb-
wimMicTki dpocdardinaepu Ta KanpliimiMeTuku). He-
KanbliiMicTkuil ocdaTdinaep — ceBesamep MNpu-
3Havyanu B A03i mo 1 Tta6n (800mr) Tpuui Ha KOOy mif
yac 1Xi 3a yMOBM noka3Huka docdopa y mia3mi Kposi
1,78-2,42 mmonb/1, Ipu noKazHuKax docdopa 1ias-
MU KpoOBi > 2,42 MMOJIb/TT — 103y ceBesiaMmepy 30i/ib-
yBajau BOBiui: 1o 1,6 T Tpuui Ha n00y. Jlo3yBaHHS
npenapary 3MiHIOBAJIOCS BIiAMOBIAHO A0 iHCTPYKIIii
BUPOOHHHMKA. 3aCTOCOBYBAJIM KAJIbLIMIMETUKHU LIUHA-
KanpleT abo erenkanpueTua. [louaTkoBa n03a LUHA-
kanbleTy ctaHoBuaa 30 mr 1 pa3 Ha 1oOy. TUTpyBaHHS
JIO3U LIMHAKAJbLETy MPOBOIMIOCS KOXHi 2-4 THUXHI.
HinboBuit pisens [1TT cranoBuB < 400 rir/mi. Turpy-
BaHHS MPOBOAWIOCS 0 NOCSATHEHHS LUIBOBOTO PiBHS
IITI abo mMakcumanbHOI A03M LUMHaKaablLeTy 180 mr
1 pa3 Ha noOy. Ilicist HOCSITHEHHS LiJIbOBOTO PiBHIO
IITT nikyBaHHS TPOAOBXYBAJIOCS B MiATPUMYIOUil
031 — Tiil, 3aBASIKM sIKill BAanOCs JOCSITHYTU LiJbO-
Boro piBHIo IITI. EtenkanblueTua BBOAUIU BHYTPillI-
HbOBEHHO B KiHILli KOXHOTO ceaHCy remogmianisy. [lo3y-
BaHHS JIiIKapChbKOTO 3aco0y 3MiHIOBAJIOCS BilMOBiIHO
JIO iIHCTPYKIIil BUDOOHMKA.

Hotpetboi (IIT) — yBifilwnu nauieHTH (n=22), IKUM
0JaTKOBO 10 cydyacHoi Tepanii MKP npusnavanucs
aKTUBATOPU PELENTOpPiB BiTaMiHy D-mapukaabluTON
(B mo3zi 5-40 mr 3anmexHo Bin mokasHukis I1TT), axkuit
Oe3rocepeaHbO Ji€ Ha KJITMHM KiCTKOBOI TKaHWHU,
ninTpumye o0’eM KiCTKH Ta ii MiHepaJi3aliio ado BiTa-
min 3 (0,25-0,5 Mmkr/mo0y) 3a BiacyTHOCTI rimepdoc-
(aTeMii Ta rinepKaibLieMii.

YciM xBopuM Mpu BKIIOYEHHI B JOCJiIXKEHHS,
MPOBEJEHO PYTUHHE JabopaTopHEe OOCTEXXEHHS 3 BU-
3HAYEHHSIM CUPOBATKOBUX PiBHiIB reMOrI00iHY, ajib-
oyminy, docdopy, kanbiito, naparropmony (IITT),
BiTaminy D, myxHoi docdorazu (JID), deputruny,
C-peaxtuBHoro 6inky (CPbB). XBopi ycix rpyn otpu-
MYBaJIM JIiKyBaHHSI C€aHCaMU reMojiaji3y He MEeHIe
3 pasziB Ha TuxXaeHb. [IpoBoauyiacs KOpekliisi aHe-
Mii (mpenapatu epuUTPONOETHUHIB, 3afi3a, (ojieBoi
KHUCJIOTU 3a TMOKa3aMHu), apTepiajbHOi TiMepTeH3ii,
JUTSI KOHTPOJIIO TIiKeMii BUKOPUCTOBYBaIU iHCYJIiHO-
Tepartito.

CratucTUYHy OOpOOKY OTPUMAHUX PE3YIbTaTiB
MPOBEJAEHO Ha MEPCOHATBHOMY KOMIT I0TEpi 3a 0Mo-
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moroto nporpamu «MedCalc», Ostend, Belgium (Bep-
cis119.3 iHmuBinmyanpHa JilEH3isd 3 MOCTIHHUM OHOB-
JICHHSIM) 3 ypaxXyBaHHSIM MEpeBipKU MOKAa3HUKiIB Ha
HOPMaJIbHUIA PO3MOJia. 3a YMOB HOPMaJbHOIO pPO3-
MOy MaHi HaJaHi K cepeaHi 3HaUYeHHS MOKa3HUKIB
(M) Ta cepenHe kBagpaTuuHe BinxuaeHHs (SD), memdi-
aHu (Me) Ta MixXKBapTWIbHOTO po3maxy [Q25; Q75] —
y pasi po3rnojiny, 110 Bipi3HSIETbCS Big HOpMaJIbHO-
ro. I[TokasHUKM SIKiICHUX O3HAK HaBENEHO Yy BUTIJISAL
abCOJNIIOTHUX 1 BIZHOCHUX 4YacToT. JlOCTOBipHiCTh
BiIMIHHOCTE OLIHIOBAAU 3a 3arajJbHONMPUUHITUMU
y BapialiiiHiii ctatuctuuli kputepieM Ct’romeHTa (3a
YMOB HOPMaJIbHOTO PO3MOAiTY), HemapaMeTPUUYHUM
U-kpurtepiem MaHHa-YiTHi (32 yMOB po3mofii1y mo-

Ka3HUKIiB, BiIMiHHOTO Bil HOPMaJbHOT0), KPUTEPiEM
x2. Vci Tectu OynM IBOCTOPOHHIMM; OIS BCiX BUIIB
aHaJsi3y BiAMiHHOCTI BBaXaJau CTATUCTUYHO 3HAUYLIU-
mu npu p<0,05. BuxkvBaHHSI BU3HAYaJIOCh 32 METOJIOM
Kannana-Maiiepa B I, II Ta III rpymax, aHanizyBaBcs
Jlor-paHroBuii TecT. 3a BUXiIHY TOUKY CIOCTEPEXEH-
Hs 0yJ10 B3TO AATy MiAMUCaHHS iHPOPMOBaHOI 3TrOU.
PizHuug BBaxkanach goctoBipHoto nipu p <0,05.

Pe3syabTaTin. OCcHOBHI KIiHiKO-1aGOpaTOpHi MO-
Ka3HUKM XBOPUX MojAaHi y Taba.l. B rpymax mopis-
HSHHST He OYyJO BCTaHOBJIEHO JOCTOBIpHOI pi3HUILI
3a BiKOM, cTarTio, Ho3ojorielo XXH, TpuBaicTio Ta
angekBaTHicTio ['Jl, 3anuinKkoBol (YHKIIEID HUPOK,
MoKa3HWKaMu KpoBi (Tab. 1).

Tabauys 1
3JaranbHa XapaKTepuCTUKA AOCTIIKYBAHOI KOTOPTH
3HavyeHHs
Tokasnnk 1 rpyna 2 rpyna 3 rpyna P, P, P;
N=64 N=153 N=22
Kuniniyni nani
EE[”(‘;I}‘;;‘)XXH Vi er: 25/39 70/46 12/54 03445 | 02227 | 04833
Cratb: YOJIOBIKU 36/56 85/55 17/77 0,8928 0,0827 0,0514
Bix 60+8,12 621721 5949,16 0,0739 0,6310 0,0801
TpuBamicTs TiKyBaHHSI
I['J] Ha moyatKy 43,9619,69 46,719,25 4416,12 0,0511 0,8887 0,3939
OCTiIKeHHS (MicC)
Kypinust (n/%) 30/46 72/47 9/40 0,8931 0,6272 0,5392
eKt/V (M £SD) 1,38+0,15 1,4140,18 1,34+0,13 | 0,2420 | 0,2684 | 0,0806
IMT (kr/m ; M £SD) 24,1+4.9 25,5%5,1 23,2434 0,0635 0,2558 0,0435
TimeprinpaTartis (n/%) 12/18 40/26 5/22 0,1115 0,6818 0,6882
ﬁﬁi;‘;‘ea;;ﬁa(n P 48/75 102/66 15/68 0,1935 | 0,5249 | 0,8533
JIaGoparopHi xani, M = SD a6o Me [Q25; Q75]
AnBOyMiH (r/11) 34,3%5,0 32,5£7,0 31,914,9 0,0633 0,0543 0,6984
TeMor1o6iH (r/1) 88,1+14,8 92,1+13,9 91,1£12,5 | 0,0593 | 03970 | 0,7499
Tematokput% 29,7 31,5 30,4 0,7942 0,9509 0,9174
CPII (mr/m) 6,7+2,6 7,5£2,8 7,8+1,5 0,0514 0,0642 0,6236
Dochop (MMOb/1T) 1,96+0,51 2,11+0,52 2,03+0,35 0,0526 0,5527 0,4859
Kanb1iit (MMoib/o1) 2,26+0,18 2,18x0,34 2,29+0,27 0,0766 0,5577 0,1484
TTapaTropMoH, TIr/mi [ 40‘3‘;9;’9%’7] : 40‘3‘;62’227,7] [38??32164,7] 0,0890 | 0,5403 | 0,0719
gggg:mw, on/n 190,0+44,71 202,0£40,51 | 185,0£35,62 | 0,0550 0,6361 0,0637
Vit. D 32,2619,20 30,12+7,42 27,95+8,48 0,0731 0,0567 0,2096
[Mpumitku: P,= pisHuug noxkasHukis: rpymna 1 vs rpyna 2;

P,= pisHuusa nokasHukis: rpyna 1 vs rpyna 3

P,= pi3HuIs NOKa3HUKIB: rpymna 2 vs rpyna 3
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IlepBUHHOIO KiHIIEBOIO TOYKOIO, BU3HAYEHOIO B
JNOCHiIXEeHHi, Oy HOBi €Mi30qu MEPEIOMiB KiCTOK.
B icropuuHiii rpymi mpoBeaeHO 2-X PiYHUN pETpo-
cnekTuBHUI aHani3 (rpyma I). IlpocnekTuBHE cro-
CTEepEeXXEHHS 3a TMalliEHTaMu JPYyroi Ta TPEThOl TPyl
3[iACHIOBAJIOCH MPOTSITOM 2-X POKiB 10 MOMEHTY KOH-
cTaTallii KiHLIEBO1 TOUKHU - AiaTHOCTUKMU TiepeaoMy abo
BTpaTHU 3B’SI3KY 3 MALliEHTOM, AOT0 CEpeaHs TPHUBAJiCTh
craHoBuia 22,39+4,77 micsiB.

IIpoTsiroM TepMiHy CHOCTEpPEXEHHS 4-M XBOPUM
MPOBECHO TPAHCIUIAHTALlil0 HUPKU, 3 TBOMA - OyJIO
BTpaueHoO 3B 430K. [TpoTsiroM 2-X pokiB, 1110 MiAJsTanu
aHallizy, NpUHAMHiI OAWH emi30/ TMepeaoMiB KiCTOK
OyB 3apeecTpoBaHUIl B 27 XBOPUX: B iCTOPUYHIl Ipy-
mi — 15 (23,44%), B rpymi cy4yacHoi Kopekilii MKP —
11 (7,19%) 1a B rpymi yIO0CKOHAJIIEHOI Cy4acHOI KOpekK-
uii MKP - 1 (4,55%).

AHaJti3 TpUBAJIOCTI JIKyBaHHS 10 TMEPeIOMiB 10-
3BOJIMB KOHCTATYBaTH, 11O KyMYJISITUBHA 4acTKa XBO-
pux 6e3 emi3o/iB MepesoMiB KiCTOK MPOTSATOM 2-X po-
KiB OyJla JOCTOBIpHO BUILIOIO B TPyIi Malli€HTIB, SIKi
oTpuMyBaiu cydyacHy (puc. 1) kopekuiero MKP, Hix
Mali€HTIiB iCTOPUYHOI TPYIIH.
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Puc. 1. YacroTa nepBMHHOI KiHLIEBOI TOYKU
(repesioMiB) Y XBOPMX iCTOPMYHOI IPYITM Ta TPy
cyvyacHoi kopekilii MKP.

3okpeMa, KyMyJIaTHBHA yacTKa xBopux Ha XXH V
I ct. Ta MKP, gKi 1oxXunu 1o KiHLs JOCTiIXXeHHs 0e3
repesioMiB KicTok cranoBwia 75,8% Ta 92,6%, Binmo-
BigHo B I Ta Il rpymax (p = 0,0006). I1pu ubomMy cepen-
HsI TPUBAIICTD JIIKyBaHHSI XBOPOTO A0 IepeioMiB Ta-
KO OyJia JOCTOBIpHO OiJIbILIOIO0 PU 3aCTOCYBAHHI Cy-
YaCHMX TepalleBTUIHUX cTpareriii tikyBanHss MKP (11
rpyma) Ta CTaHOBWIA BigmoBigHo 695,77+10,19 npotu
630,88+24,29 nuiB y I rpymi (p < 0,0001). ITpusHaueH-
Hs cydacHoro JiikyBaHHS MKP no3Boianiio noctoBip-
HO, OifbII HiX B 4 pa3u, 3HU3UTU PU3UK ITIEPEIOMiB
KiCTOK B 3a3HaveHiit momysii xsopux (HR 0,2274,
95% I1:0,0965 — 0,5358).

I1pu aHami3zi 4acTOTH MEPBUHHOI KiHIIEBOI TOYKU
Ta TPUBAJIOCTI y4acTi B JOCIIIXKEHHI 10 €Mi30ay Iepe-
nomy y xBopux I Ta II1 rpyn oTprMaHi TaKoX ITO3UTHUB-
Hi pe3ynpratu (puc 2).
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Puc. 2. Yacrora mepBUHHOI KiHIIEBOT TOYKM (TIEPETTOMiB)
Y XBOPHUX iCTOPUYHOI TPYIH Ta TPYIH yIOCKOHAJIEHOTO
cyyacHoro JiikyBaHHs MKP.

VMoBipHicTh 3aKiHYeHHS Mali€eHTaMM IOCTi-
JOKeHHST 0e3 BUTMAIKIB TMEpPEToMiB MPOTSITOM 2-X pO-
KiB craHoBwia 75,8% Tta 95,5%, BinnosigHo I Ta II1
(p = 0,0441), cepenniit yac 10 HacTaHHS MEPBUHHOI
Touku crtaHoBUB 630,88+24,29 mporu 724,38+5,48
nHiB (p < 0,0001). BogHovac, 3acToCyBaHHSI YIOCKO-
HasieHoTo JikyBaHHs (y xBopux III rpymnu) cympoBo-
JKYBAJIOCSl 3HVXKEHHSIM Ha TPETUHY KOeQillieHTYy pu-
3MKY HACTaHHS MEPESOMiB KiCTOK y xBopux Ha XXH V
I ct. (HR 0,3390, 95% [1: 0,0838 — 0,9058).

CepenHiit 4ac 10 TepesioMy y XBOPUX, SIKi OTpu-
MYBJIU YAOCKOHaJIeHe cydacHe JiikyBaHHsI MKP (111
rpymna ) 6yna JOCTOBipHO OUTBIIOIO, HiX B IPYIIi cydac-
Horo JikyBaHHs (II rpyma), Ta ctraHOBWIA BiAMOBiTHO
724,38%5,48 nporu 695,77£10,19 nuis (p < 0,0001).
IMpore KyMynsITUBHA YacTKa XBOPUX, SIKi JOXWIU IO
KiHILIS OOCTiIKeHHs 0e3 MepesioMiB KiCTOK, TOCTOBip-
HO He pi3HMIach Ta ctaHoBuUIa 95,5% Ta 92,6%, Bigmo-
BimaO (p > 0,05; puc. 3).
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Puc. 3. YacTota nepBMHHOI KiHIIEBO1 TOUKHU (IT€PETIOMiB)
y xBopux II Ta III rpynu.
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IMonanbiinii aHani3 A03BOJUB MiATBEPAUTU I0O-
CTOBipHi TepeBaru 3acCTOCYBaHHSI Cy4YaCHUX Ta yIO-
CKoHaneHux MetofiB JikyBaHHsa MKP y '/l xBopux B
301IbIIEHH] KyMYJISITUBHOI YaCTKU MALiEHTIB, SKi 10-
KWW A0 KiHLS AOCiIKeHHs 0e3 mepesioMiB KiCTOK,
MOPiBHSHO3 METOJAaMHU, 1110 3aCTOCOBYBajiacs B IOIe-
penHi poku (puc. 4).
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Puc. 4. YacTora nepBMHHOI KiHI1IEBOI TOUKH
(TepesioMiB) B TpyIax MOPiBHSIHHS.

TakuM YMHOM JOCIIiIKEHHSI T0Ka3aJIo, 110 YacTo-
Ta MepeJoMiB JOCTOBIPHO 3MEHIIYETHCS TIPU KOPEKIIil
BITIT Ta MKP, a came nipu 3aTOoCyBaHHI HEKaIblIili-
MicTKUX ¢ochardbiHaepiB, KaJbliiMiMETHUKIB Ta ce-
JIEKTUBHUX aKTUBATOpiB BiTaminy [l abo Bitaminy /I: B
icropuyuHiii rpyni — 23,44 %, B rpyIli cydacHOi KOpeKIlii
MKP — 7,19% Ta B rpyIii yIoCKOHaJeHOI Cy4acHOI KO-
pekuii MKP — 4,55%.

3acTocyBaHHS HeKalblLiiiMicTKux ¢docdaTdinge-
piB Ta KalblLiliMiMETHKIB BIIPOJOBX 2-X POKiB JiKy-
BaHHs xBopux Ha XXH-VI]] cranii, cnpusiio 3MeH-
IIEHHIO KyMYJISITUBHOI YaCTKU XBOPMX, SIKi TOXKUIN T0
KiHIIS JOCTiIKeHHS 0e3 IMepeIoMiB KiCTOK i cTaHOBUJIA
92,6% npotu 75,8% B ictopuuHiii rpymi (p = 0,0006).

CepenHs TpUBAJICTh JOCTIIKEHHS IO IepeIoMiB
y TPyIi XBOpHUX, SKUM IIpU3HAYaIu JIiKyBaHHS He-
KanbLiiMicTKUMU (ocdaTdinzepaMu Ta KaJabLiiiMi-
METHKAaMU BIPOAOBX 2 pOKiB Oyna JOCTOBIpHO OiJib-
IO 1 cTaHOBWJA BigmoBigHo 695,77410,19 npotu
630,88+24,29 nHiB-B icropuyHiii rpymi (p < 0,0001).
IIpu3HayeHHs JiKyBaHHS HeKaJbLiMMiCTKMMU (oc-
dardinmepamu Ta KanpuiiiMmiMmetnkamu (11 rpyma) mo-
3BOJIMJIO AOCTOBipHO, OiNIbII HiXX B 4 pa3u, 3HU3UTU
PM3UK MepesIoMiB KiCTOK B 3a3Ha4YeHiil MOMyJIsIIii XBO-
pux (HR 0,2274, 95% J1: 0,0965; 0,5358).

I[Mpu3HayeHHsT HeKadbLiMMICTKUX docdaTdiH-
JepiB, KaJblLiiIMiMETUKIB Ta MapuKaabIuToay ( abo
BiTamiHy /I 3a MOXIIMBOCTI) BIPOJOBX 2-X pOKiB
xBopuM Ha XXH-V I'/l crazii, cnpusijio 3MeHIIEHHIO
KYMYJISITUBHOI YacTKM XBOPUX, SIKi HOXWUIM JO KiH-
1 JOCTimKeHHsT 0e3 mepesioMiB KiCTOK i CTaHOBHMJIA
95,5% npotu 75,8% B ictopuuniit rpyni (p = 0,0441),

30UTBIIEHHIO TPUBAJIOCTI AOCHIMKEHHS XBOPOTO 10
nepeaomy — 724,38+5,48 nporu 630,88+24,29 nHis
(p < 0,0001). BogHouac, 3acTOCyBaHHSI JaHOTO BUIY
JIKyBaHHS CYITPOBO/IXKYBAJIO0CS 3HUXEHHSIM Ha TPETU-
Hy Koe(dillieHTy pU3UKy HACTAHHS MEPEIOMiB KiCTOK Y
xBopux Ha XXH V I ct. (HR 0,3390, 95% 11: 0,0838 —
0,9058). IIpoTe KyMyadTUBHA YacTKa XBOPUX, SKi 10-
KWW A0 KiHLS AOCTiIKeHHs 0e3 mepesioMiB KiCTOK,
JIOCTOBIPHO He pi3HUJach B MopiBHSHHI 3 I rpynoto
XBOpMX Ta ctaHoBwia 95,5% Tta 92,6%, BiAnoOBigHO
(p > 0,05).

Oorosopenns. TlocriitHO 3pocTaroya KiJbKiCTh
XBOPUX, SIKi CTPaXIalTh TEPMiHATBbHOIO HUPKOBOIO
HEIOCTATHICTIO, MOIIUPEHICTh i TAXKICTh KOMOpPOia-
HUX CTaHiB, B TOMY YUCJIi HUPKOBUX OCTEOAUCTpOdiit,
SIKi YCKJIaJAHIOIOTH 1i Mepedir, yacToTa MmepesioMiB, sKa
301IbIIYETHCS Y XBOPUX HA TePMiHAJIbHY HUPKOBY He-
JIOCTaTHICTh, s1Ki oTpuMytoTh H3T (B Tpu, yoTHpu pasu
MOPiBHSIHO 3 3araJIbHOIO MOMYJSLIEI0) 00YMOBIIIOIOTh
aKTyaJbHiCTh BC€OIUHOIO BUBUYEHHS MpoOJieM, acolli-
IOBaHUX 3 KiCTKOBOIO MATOJIOTI€0 MPU XPOHIUHIi XBO-
po6i Hupok. Hani latcbkoro HaiioHaibHOTO Hedpo-
JIOTIYHOTO PEECTPY MALi€HTIB, SIKi JIIKYIOTbCS Aiali3oM
Ta MicJs TpaHCIUIAHTAllil HUPKU MPOAEMOHCTPYBaIH,
1110 TALi€EHTH, SIKi MepedyBaloTh Ha Aiadizi abo micis
TpaHCIUIAHTAllii HUPKUW, MalOTh 3- Ta 2-KpaTHUUN BU-
LU pU3UK MTEPEIOMiB, BiIMOBIAHO, MOPiBHSIHO 3i 3710-
poBumu cyb’ektamu. Lls pi3Huls 30epirasacss HaBiTh
MicJs KOPUTYBAHHSI OCHOBHUX OCOOMCTUX Ta KJTiHIY-
HUX KOBapiaHTiB (BiK, CTaTh, CyNMyTHi 3aXBOPIOBAHHS,
yac Ha giamisi romo) [6, 7] i HeicTOTHO KoIMBaiacs B
yaci He TUBJSYUCHh HA CEPHAO3HI HAYKOBi TOCSATHEHHSI.
B Haimiit monepenHiii po6oTti [8] Mu mpoaeMoHCTpY-
BaJIU, 1110 PiBEHb aTbOYMiHY Y CUPOBATIIi KPOBi HUXYe
31,4 r/n, piBeHb TykHOI hochorasn>197,7o0m0/11. Ta pi-
BeHb BiTaMiHy [l < 23,5 MMoOJIb/11 Oy He3aneXHUMU
NpeaAuKTOpaMu PO3BUTKY MEPeIOMiB, 110 OE3YyMOBHO
notpedye Kopekiii 1ux mnokas3HukiB. PiBennb IITT,
0COOJIMBO B MO€AHaHHI 3 rinepdocdaTeMieto TaKoxX
CMpUSB BUHUKHEHHIO MEPEIOMiB, 1110 ITOKa3aHO B Oa-
ratbox HoCHimxeHHsX [8, 9], omHak, B lie i Xe Jac B
nesikux nocmimkeHHsix [10] He BCTaHOBIEHO 3B’SI3KY
napaTropMOHY 3 PU3MKOM TepesioMiB. B JikyBaHHi
xBopux Ha XXH-V craaii mmpoko 3actocoByBanucs
KanpliimicTki docdarbingepu. OgHak MpU3HAYEH-
HS TIpenapaTiB KaJlbllil0 CIIPUSE MiABUILEHHIO PU3UKY
HedpoiTiady, apuTMili i CepLieBO-CyIUHHOTO PU3UKY
[11]. CrnoxkuBaHHSI HAAMIpHOI KiTbKOCTi Kajbllilo €
0CcOOJMBO MWIKIAMWBAM 11 maiieHTiB i3 XXH —IV Ta
V crapiil 3a HaIBHOCTI TilepKaJblieMii, HU3bKUX PiB-
HiB MapaTrOPMOHY, KiCTKOBO1 aAWHaMii, OHHOYACHOTO
JIiKyBaHHST BapdaprHOM Ta/abo iCHYIOUMX CepIeBO-
cynuHHMX Kanbiudikaris [12, 13]. Tak nani Kokpa-
HiBcbKOro ornsany [14] ouiHuau mepeBaru Ta IIKOLY
docdar3p’sa3yBaibHUX MpemnapariB y maiieHTiB 3 XXH
3 aHaJIi30M BiAMOBIAHMX 010XiMiYHUX KiHIIEBUX TOUOK,
3aXBOPIOBAHOCTI OMIOPHO-PYXOBOTO anapary Ta ceplie-
BO-CYAMHHOI CUCTEMMU, TOCIIiTaji3allii Ta CMEPTHOCTI.
B orasai TpuausATh 1OCHiAXKEHD MOPiBHSIIN CEBelaMep
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3 KanbLiiMicTkumu pocdardinnepamu (5424 yyacHu-
KiB). 3acTocyBaHHS ceBesamepy y xsopux Ha XXH-5D
MPUBOAMJIO 10 3HUKEHHS CMEPTHOCTI (BCi MPUYUHU)
(RR 0,53, I Bim 0,30 po 0,91), i 3MeHIIyBaso rinep-
kanbiiemito (RR 0,30, T 0,20 no 0,43) y nmopiBHSIHHI
3 (pocardbiHaepaMu Ha OCHOBI KaJlbllilo, 1110 MA€ He-
JIOOLIIHEHU ! BIIUB HA CEPLEBO-CYAUHHY CMEPTHICTb,
PO3BUTOK iH(MapKTy MioKapaa, iHCYJIbT, MEpeaoMiB
Ta KajablUu(pikallilo KOpOHapHUX apTepiii. Buxogsauu
i3 3a3HAYEHOrO0, B JaHiii poOOTI MU MOCTABUIUA METY
JMOCTIAUTU YacTOTy, PU3UK Ta 4YaC BUHUKHEHHS Ie-
penoMiB Ta TpuBaticTh JikyBaHHS MKP y xBopux Ha
XpOHiIYHY XBOpOOy HUPOK VcTanil Ao mnepeysoMmy y Bif-
KPUTOMY KOTOPTHOMY MOPiBHSIJIBHOMY JIOCJIiI>KEHHI.
IIpencraBneHa poboTta mpoBoauiacss B YKpaiHi
Briepie. B HaloMy A0OCiIXKEHHI MU OLIiHIOBaIU KOM-
OiHOBaHe JIiKyBaHHSI CeBejJlaMepoM, KaJbLiliMiMeTu-
KaMU Ta aKTuBaTopamu pelentopis Bitaminy JI. Hamri
JlaHi YaCTKOBO MEPEeryKylThCsd 3 IHIIUMU pOOOTaMU
[15, 17-19]. Tak B po6oti Cunningham J mpoBoauBcst
00’eMHaHWi aHaJi3 JaHUX PO 6e3MeKy HMHAKAIbLETY
(mapaTtupeoigeKkToMisl, MepeaoMu, rocmitajlizaulis Ta
CMEpTHICTb) Yy 4 paHIOMi30BaHUX TMOABIMHUX CIIMMUX
Mm1a1e00-KOHTPOJIbOBAHUX KJIIHIYHUX JOCJiIXKEHb,
B sIKuX Opanu y4dactb 1184 cy6’exra (697 paHaomizo-
BaHi B Ipyny UMHaKaublLeTy, 487 — B mjanebo rpymy)
i3 XHH Tta HexkonTponboBanum BITIT. 3actocyBaH-
HSI UMHAKAIbLETy MPU3BEI0 A0 3HAYHOTO 3HUXEHHS
pusuky nepeiaomiB (RR 0,46, 95% 11 0,22-0,95) no-
piBHsIHO 3 wiane6o [15]. B Toii Xe 4ac y mociiaKeHHi
EVOLVE [16], HekopuroBaHUi aHaTi3 «HaMipiB JiKy-
BaHHSI» HE TMOKAa3aB 3HUXEHHS PU3UKY MEPEJOMiB 3a
YMOBHU 3aCTOCYBAHHSI LIMHAKAJIbLETY. 3 iHIIOro OOKY,
KOJIY MPOBOIMBCS aHaTi3 3 KOPEKIi€l0 HAa BiAMiHHOCTI
Yy BUXIIHMX XapaKTepUCTHUKAaX, 3aCTOCYBaHHS IMHAa-
KaJbLIETy 3HUXYBAJO YacTOTy KJIiHIYHUX MEPEeIoMiB
Ha 16—29%. lleii edbekT KalbLIMMIMETUKIB y 3MEH-
IIEHHi TepeJIoOMiB HE € HECHOAiBaHWUM, BPaxOBYIOUU
JTaHi, gKi MoKa3ajJu MOKpalleHHs TiCTOJOTiYHOI Kap-
TUHU KiCTKUA MPU BUKOPUCTAHHI KiCTKOBOI TiCTOMOp-
¢domeTpii y MauieHTiB, sIKi OTpUMYBaIU LMHAKaAIbLET
[17]. ITocTymoBO HaKOILTIOKOTHCS MOCTIIXEHHS, SIKi
TEOPETUYHO OOTPYHTOBYIOTh MO3UTUBHI €(EeKTU Kajlb-
LIMMIMETHKIB Ha KiCTKY, a came, MMOKpallleHHS TiCToJIO-
ril KicTOK, 3MeHIIeHHS (iOpo3y KiCTOK, MiIBUILEHHS
PiBHS cKiepoCcTUHY, 3MeHIueHHs piBHsI FGF-23, KicT-
KOBOI JIyXHO1 ochoTa3u Ta iHIIMX MOKA3HUKIB KiCT-
KOBOT0 MeTaboJi3My [0 € TEOPETUYHUM MiATPYHTIM
JUTSI TIOSICHEHHSI 3MEHIIIEHHS KiTbKOCTi Tiepesiomis [18]
y Mali€HTIB, SKi nepedyBaloTh Ha Aiati3i, Ta MalOTh BU-
cokuit 00MiH KicTku. [TapuKaIbIUTOI € CEIEKTUBHUM
aKTUBAaTOPOM pelLenTopiB BiTamiHy D, eheKTUBHICTh
SIKOTO JOBEJEHA B JIiKyBaHHI BTOPUHHOTO Tilepnapa-

tupeo3y nipu XXH Ta y I'/l mauientis [19]. Kpim Toro
MapuKaabLUTON 3MEHIYE pe3opOililo Ta ¢idbpo3 Kic-
TOK, MTOKPAIIY€E iX peMOETIOBaHHS Ta MiHepati3allilo.
B wiit po60Ti MU He OLIHIOBAIU Jil0 TOrO-YM iHIIOTO
KJlacy mpenapartiB, a Mokas3alu AOUUIbHICTb KOMOi-
HoOBaHOi Kopekilii ¢pocdopy, BITIT ta 3acTocyBaHHS
CEJIEKTUBHUX aKTUBATOpiB BiTaMiHny D abo BiT. D 3 me-
To10 ikyBaHHSI MKP Ta ix BNjiMB Ha 4acTOTY, pU3UK Ta
BiiTepMiHyBaHHSI BAHUKHEHHS MEPEIOMIB.

Hama po6ota Mae aesiki cuiibHi cTopoHu. Lle Haii-
OinpIl HAOJMXEHe N0 peaJbHOl KJIiHIYHOI MPaKTUKU
JIOCTiIXKEHHSs, ONMyOJJiKoBaHe Ha ChOTOAHILIHIN AEHb,
1[0 OLIHIOE HE TUTbKHU BIJIMB OKPEMOTO Tpenapary, a
KOMOiHallilo mpenapariB, SKi 1I0JI€HHO MPU3HAYaI0Th-
cs JiaJli3HUM XBOPUM 3 OIJISIAY HAa HEOOXiTHICTh KO-
pekuii BITIT ta MKP, kpiM TOro BOHO € MOpPiBHSJIb-
HUM Ta JIOHTITyJ€HAJTbHUM.

OpHak B JOCHiAXEeHHI Oyau i mesiKi OOMEXEeHHS.
IMo-nepuie, MU He aHaNi3yBalu AaHi, OO Crieuudid-
HOI JiarHOCTUKU OCTEOMOPO3y CYYaCHUMU METOAAMU
3a JIOMIOMOIOI0 ABOEHEPreTUUYHOI PEHTIeHiBChKOI ab-
copbuiometpii (DEXA), nmpuiimMarouu 10 yBaru, 11O
ouinka MIIIKT 3a monomoroio DEXA y naiieHTiB 3
TePMiHAJIBHOIO CTAMliEX0 HUPKOBOI HENOCTATHOCTI MA€
oO0MexeHHs. MU 1iJieCnpsIMOBAHO HE BKJIOYAIU A0
JOCJIIXEHHSI XBOPUX, SIKUM B JIiIKyBaHHi 3aCTOCOBY-
BaJIM aHTUIOPOTUYHI MpenapaTiB (aHTUPE30POTHUBHE
JIIKYBaHHSI), 3aCTOCYBaHHS SIKMX OOMEXEHO y Aiami3-
Hux xBopux [20]. He BkitoueHi 6y/u i malieHTH, IKUX
JIIKyBaJIMU AE€HOCYMabOM, TakK SIK HOro MpuU3HAYEHHS
MOB’S13aHO 3 PO3BUTKOM BaXKOi FiMOKasbllieMii Ta Mo-
TpeOyBajo BiIMiHU KajbLiMiMeTuKiB. Kpim Toro, B
JOCTIKEHHS] MU HE BKJIIOYATIM XBOPUX 3 BepTEOpab-
HUMMU NepeIoMaMu, NepesioMaMU IUTOCKUX KiCTOK, J0-
CITIKEHHS MPOBOAUIOCS Y HEBEJIMKOI YACTUHMU Jiafli3-
HOT MOMYJISLIT KpaiHU.

KondaikT inTepeciB. ABTopu 3asiBISIIOTH PO Bifl-
CYTHICTh KOH(JIIKTY iHTEpeCiB.

J>kepena ¢inancyBaHHs. € ¢parmentom HJ/P
Kadenpu optomenii Ta TpaBmartojorii HYO3 im.
I1.JI.llynuka « HoBiTHi aaropuT™MU JIiKyBaHHS yCKJIa -
HEHb BUCOKOEHEePTETUYHOI TPABMU OIIOPHO-PYXOBOTO
amapaty» (Iepxepeecrpamnisg #0119U101157).

BHecoK K0KHOro aBTOpa.

M.JI. Aukin: KOHUENLis Ta IM3aiiH JOCTiIKEHHS,
KepiBHULITBO POOOTOIO;

T.M. Ilempux, C.JI. /[ydap: o6CcTeXeHHS Malli€H-
TiB, 30ip Ta aHaIi3 KAIHIYHUX JaHUX, XipypridyHe JiKy-
BaHHS Ta OPTOIEAMYHUI CYNPOBil, aHaTi3 JiTepaTyp-
HUX JIKepeJl, HallMCaHHS POOOTH.

Jaduka B.O: dbopMyBaHHS 0a3u JaHUX, CTATHUC-
TUYHUI aHaJli3 OTpUMaHUX Pe3yJbTaTiB.
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Abstract. The present study aimed to assess the prevalence and structure of chronic kidney disease
(CKD) in children and adolescents to determine the priorities for the development of pediatric
nephrology in Ukraine.

Methods. Individuals who were born in Ukraine after 1994 and had CKD diagnosed before the age
of 18 were investigated. The number of CKD cases was estimated per 100,000 newborns depending
on the year of birth, divided into time intervals: 1995-2004 and 2005-2022 years of birth. Both
groups were stratified with the generalization of the etiological component. The patients on Kidney
Replacement Therapy (KRT) were separated into special clinical group, and the etiological and age
spectrum analysis of KRT initiation was performed depends of the year of birth. In addition, cross-
sectional analysis of the etiological structure of KRT incidence and prevalence in years 2019 and 2021
was conducted.

Results. The prevalence of CKD in children and adolescents in Ukraine increased over a long period up
to year 2022 (average cases per 100,000 births: 43.5 in years 1995-2004, 37.0 in years 2005-2022:)
with an amplification of early stages (CKDI-4: year 2010 - 81.4%, year 2022 - 92.0%) and KRT
decrease, respectively (average cases per 100,000 births: 6.5 and 3.3 in the analyzed time intervals).
The individuals with primary urological pathology made up a third or more among CKD patients
(depending on the year of birth). The etiological and age spectrum differences of KRT were determined
in the analyzed time intervals. Depending on the underlying cause of CKD, the age of KRT initiation
in born before year 2005 varied from 9 to 16 years, in the following period — from 1 to 9 years.

The differences from the ESPN Registry were identified in cross-sectional etiological spectrum of CKD
with KRT initiation in year 2019 (age up to 15 years old): the higher proportion of patients after
Acute Kidney Injury/AKI (16.7%) or with glomerulonephritis/GN (30.0%), and the smaller one of
congenital anomalies of kidney and urinary tract/CAKUT (26.6%). The distribution of KRT causes
in Ukraine under the age of 18 did not change in years 2019 and 2021 (including polycystic kidney
disease/PKD 12.1-11.2%, GN 15.0-16.5%, AKI 12.1-13.1%, CAKUT 32.4-31.0%, respectively),
but only for CAKUT and PKD was approximated to ISPN Global Registry data.

Conclusions. The revealed qualitative changes in the etiological and age structure of morbidity over a
long period in Ukraine indicate the CKD pathomorphosis and require updating the clinical managment
of patients depends of the economic and organizational potential of the country, the challenges of
martial law and the difficulties of the next recovery period.

Key words: epidemiology, etiology, incidence, prevalence, kidney replacement therapy, age, registry.
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C.II. ®ominal, O. B. Jlaspenuyk!, I. B. Barmacaposal, H. O. Bosommuna?

YKpaiHa: XpoHiYHa XBOP00a HMPOK Y JiTell Ta MiAJITKIB -
PeTPOCNEKTHBA i IPiOPUTETH

TepxaBHa ycranoBa «IHcTuTyT Hedposorii HalioHanbHOI akageMil MeqMYHKUX HayK YKpainu», Kuis, Ykpaina
2HauioHanbHuii MennuHuii yHiBepcuretT imeHi O. O. BoromonbLs

Pestome. Mema pobomu: oyinka nowupenocmi ma cmpykmypu Xporiunoi xeopoou nupok (XXH) y dimeii ma nio-
NimKi6 045 8U3HAYEHHS Npiopumemie po3eumry oumsa4oi Heghporoeii 6 Yxpaini.

Memoodu. B docaidxcenns exaroueHo ocid, wo Hapoduaucs 6 Ykpaini nicas 1994 poky i masu XXH, diaenocmo-
eany y eiyi do 18-mu poxie. Kinvkicmo eunadkie XXH pospaxoeano na 100 000 Hapoodxcenux dimeil 3aaexncHo 8i0 poky
HapooxcenHs 3 nodinom Ha yacoei inmepearu (1995-2004 ma 2005-2022 poku HapoOxiceHHs) ma cmpamupiKxoeano i3
V3a2anbHeHHAM emionoeiuHoi ckaadogoi. B okpemy KaiHiuHy epyny 6udineHO nayicHmis, AKi Ompumyeanu 4u ompumy-
romb 3amicHy HUpkogy mepaniro (3HT), 3 ypaxysaunsam poky HapoOsceHHs npogedeHo aHAI3 emion02iuH020 Ma 8iK08020
cnexmpy nouamky 3HT. Jlodamkoeo nposedeno ananiz (Kpoc-ceKyiliinuil 0u3aiin) emiono2iuHoi cmpyKkmypu 3axeopiosa-
Hocmi ma nowupernocmi 3HT 3a 2019 ma 2021 poku.

Pezyavmamu. Iliomeepdcerno 3pocmanns kinvkocmi xeopux Ha XXH ceped dimeii ma nionimkie é Yxkpaini énpo-
dosxc mpueanoeo nepiody 0o 2022 poky exarouno (cepedus kinvkicmo eunadxie na 100 000 napoodxucenux ¢ 1995-2004
pokax: 43.5, 6 2005-2022 poxax: 37.0) 3i 30inbuennam wacmru pannix cmaoiti (XXH1-4: 2010 pix - §1.4%, 2022 pix
— 92.0%) ma 6ionogionum 3menuweruam oxonaennsm 3HT (cepedus xinvkicmo sunadkie na 100 000 napodxcenux 6.5
ma 3.3 6 ananizoeani uacogi inmepeanu). Tpemuny i Ginvuie (3a1eicHo 8i0 poKy HapoddicenHs) ceped xeopux Ha XXH
Manu nepeuHHo ypoaoiuHy namonoeiro. B pizui uacosi npomisxcku 6u3Ha4eHo iOMiHHOCMI 6 emioN02iYHOMY Ma GiKOBOMY
cnexmpi 3HT. Bix iniyiayii 3HT 3anemxncro id nepuwonpuuunu XXH ceped nHapooxcerux do 2005 poxy koaueascs io 9 do
16-mu pokie, 6 nHacmynruii nepioo - id 1 do 9-mu pokie.

[Ipu 3pizi emionoeiunoeo cnexmpy XXH 3 poznouamoro 3HT y eikogiii epyni 0o 15-mu pokie ecmarnoéeHi io-
minnocmi i3 ESPN Registry ¢ 2019 poyi: euwa uacmka nauieumisa, wo nepeneciu 2ocmpe nouikooxcents Hupok,/TTTH
(16.7%) abo xeopiru na eromepyronedppum/TH (30.0%) i menwa doas 8podocenux 6ad po3eumxy ce4ogoi cucmemu/
BBPCC (26.6%). Ilpu nopisnauni nowuperocmi po3nodin npuuun, uio npuzeeau 00 3HT y eiyi do 18-mu pokie 6 Ykpai-
Hi, 6 2019 ma 2021 poxax npakxmuuno He 3minuecs (6 momy wucai [IXH 12.1-11.2%, TH 15.0-16.5%, I'lTH 12.1-13.1%,
BBPCC 32.4-31.0%), aae minvku onss BBPCC ma ITIXH eusnaueno nabauxcenus do danux ISPN Global Registry.

Bucnosxu. Buseneni sikicni 3minu 6 emionociuHiii ma NOGIK0GIil cmpyKmypi 3ax80pH8aHoCmi 6npodosic mpu-
6an020 nepiody 6 Ykpaini ceiouams npo namomopghoz XXH i nompebdyromo axmyanizayii KainiuHo20 cynpoooy xeopux
3 8PAXYBAHHAM eKOHOMIYHO20 MA OPEaHi3ayiiiH020 NOMEHUIANY KPAiHU, BUKAUKIE BOEHHO20 CMAHY MA CKAAOHOWI6 HA-
CMYNnHo20 nepiody 8i0H06AeHH .

KiiouoBi ciioBa: enidemionoeia, emionozis, 3aX60proéanicms, NOWUPEHICMb, 3AMICHA HUPKO8A Mepanis, 6ikK,
peecmp.

Bceryn. XBopi Ha xpoHiuHY XBopoOy HUPOK (XXH)
HajexaTb [0 HalOibIIl Bpa3JIMBUX Yepe3 HEOOXiAHICTh
«TOCTiAHOT Ta KOMIUJIEKCHOI TOTIOMOTH Ha BCE XUTTS»
— a ue 6;1m3bKo 850 MITH oneit Ha moyatok 2023 poky
[1]. Exceptu HarosouyooTh, mo XXH € omHoio 3
HalJacTilMX MPpUYKH MTepemdacHoi cMepTi, 3 Hux 80%
BUMAJAKIB IpUNafa€e HA KPAiHU 3 HU3bKUM YU CEPEIHIM
noxozaom [1, 2]. 3a mpubAU3ZHUMHM po3paxyHKaMu 5.3-
10.5 muH ocib moTpedytoTh 3aMiCHOI HUPKOBOI Tepartii
(3HT), a oTpuMyt0oTh — He OiJbllie YBEPTi 3 HUX (OCHO-
BHa yactuHa — B CIIIA, Anowii, Himeyuuni, bpasuuii,
ITamii) [1].

Csitiana @omina
sfomina@meta.ua

1o Mu 3HaeMo cborogHi mpo XXH B YkpaiHi, 30-
kpeMa y aiteit? [Hdopmanisa odiiliaux mxepen 2017
POKY CBIIUMTH MPO 3MEHIIEHHS BHOEPIlEe 3apeeECTPOBa-
HUX XBOpPOO ceyocTaTeBoi cucteMu Ha 13-17% nopiBHsI-
Ho 3 2005 pokoM $IK cepen JOpociuX, TaK i cepen AiTei
[3]. 3a [4] LU1s1XOM TOAATKOBUX PO3PAXYHKIB MOXHA BU-
3HAYUTH, 1110 PiBEHb 3aPEECTPOBAHUX OCiO 3 XBOpobamu
3a kogamu N00-99 (MKX-10) y Biui 1o 18-Tu pokiB B
2012 poui craHoBUB 5.4%, 3 HUX 36.2% BUNAIKIiB MpHU-
nmauy Ha miiiTkiB (Bik 15<18 pokiB). Lli nani mpoTtupi-
YaTh 3araJIbHOCBITOBUM TEHACHILSIM IIOAO 301IbIIEHHS
nowmmpeHocTi XXH, a 6inbmr mizHA iHGopmaig B odi-
LiAHOMY TIPOCTOPi BiACYTHS. AKIIO CIMpaTUCS Ha KiJlb-
KIiCTb [iTel Ta NiMJIiTKiB (6JU3bKO 7.5 MJTH 32 OLIIHKOIO i
6e3 ypaxyBaHHSI OKpeMHX TepuTopiii [5]), To B YKpaiHi
B3ipud 1 ciuns 2022 poKy Npu CIiBCTaBJEHHS i3 CBIiTO-
BOIO CTaTUCTUKOIO (KoxXHa 10-Ta doamHa Ha TUTaHETi
mae XXH [6]) e TpaHChHOPMYETHCS B MOXKITHBI OiJTbIIe
Hix 700 000 xBopux Ha XXH y Bili 10 18-TH pokis.
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Metow naHoi poOOTH cTaja OLiHKA MOLIMpE-
HOCTi Ta cTpyKTypu XXH y niteit Ta miiTKiB AJ1s1 BU-
3HAYEHHS MPiOPUTETIB PO3BUTKY AUTIYO0I HePpoorii
B YKpaiHi.

Marepiaam i MeToau. B oGcepBaliiiine (peecTpo-
Be) MOCIiI)KEHHSI BKJIIOYEHO OcCi0, 110 HapoAWJIMCS
micast 1994 poky i Maau MaToNOTiI0 HUPOK — Y Billi 10
18-Tu pokiB y HUX AiarHocToBaHO XXH abo BUsIBIEHi
3MiHUA CEYOCTaTEBOI CUCTEMU, SIKi MOXHA KBaTi(iKy-
BaTu 1K XXH (nepion no npuiiHATTS Aitouoi kiacudi-
Kaii [7]). @opmyBaHHs peecTpy (Hanani — Peectp) sik
¢parmenty HanionanbHoro peectpy xBopux Ha XXH
OyJio posmnouaro B 2010 pouti BigaioM AuTs140i HeGpo-
qorii Y «Inctutyt Hedponorii HAMH Vkpainu» pis
CTaTUCTUYHUX Ta HAYKOBUX IiJIEH i3 3aIyYeHHSIM Jie-
repcoHiiKoBaHUX AaHUX (KOJ/TICEBIOHIM 0cO0OM, pik
HapoIXKeHHS, niarHo3, B pa3i 3HT — Bua, micaup ta
piK MOYaTKy, 3MiHU CTaTycCy), MOMEpPEeaHi NaHi aHai-
3y onpumoadeHo B [8, 9]. Craaiiinicts XXH Bu3sHa-
YEHO 3a piBHEM IMIBUAKOCTI KJIyOOYKOBOI (pinbTpalii
3a lIBapuem (IIK®), mpuitHaTUM 1151 0Cib y Billi 10
18-tu pokis [7].

PesynbraT omnpautoBaHHS PeecTpy mnpeacrtas-
JICHO arperoBaHMMHU JaHUMM, aHaJIi3 BUKOHAHO 3
nonepxkaHHsiM HopMm Pernmamenty Ne 2016/679 €s-
poreiicbkoro mapiaamMeHTy i Pamu €BpomneiicbKoro
co1o3y «IIpo 3axuct ¢pizuuHuUx ocid rnpu o6pod1i nep-
COHAJbHUX IAaHUX i PO BUIbHUI 00OIr TaKMX NaHUX, a
TaKoX Mpo Biaminy JdupektuBu 95/46/€C» (https://
gdpr-info.eu), BimmoBimHO A0 MiXHapOTHUX €THY-
HUX PEKOMEHMALlili IIOA0 AOCHIAXEHb, MOB’SI3aHUX
i3 3MO0pOB’sIM, 3a Y4YacTIO JI0/Ieii, KOJIU OMNpalloBaHHS
HeoOXilHe IJIs BUKOHAHHS 3aBAAHHS B CYCIiJIBHUX
iHTepecax, IS Lijeld NpeBEeHTUBHOT MEIULIUHU, Ha-
JIAaHHS TTOCHAYT y chepi OXOPOHU 3A0POB’S, HAYKOBOTO
YU iCTOPUYHOTO NOCHiIXXKEHHSI a00 CTATUCTUYHUX 11i-
neii [10].

KinbkicTb 0ci0, BktoueHux B Peectp, Oyna cmis-
BilHECEHA i3 3arajJbHOI0 KUTBKICTIO HAPOAXKEHUX (KU~
BOHApPOAXEHUX) B YKpaiHi y BiIMOBiAHOMY polli (1aHi
oTpuMaHo 3 odiuiiuux mxkepen [5, 11]), Bu3HaueHO
cOeliaiIbHUIA iHTEHCUBHUN TOKAa3HUK — KiJbKiCTh
punankiB XXH na 100 000 HapomkeHux aiteit (6aza
TMOPiBHSIHHS) 3aJIEXKHO Bifi POKY HapOIXEHHS (Me-
tonmosiorist [12]). Po3paxyHKM BHMKOHaHi 3a Mepiof,
MOoCTynmHU aHanizy — 3 1995 mo 2022 pik. lomatko-
BO TMPOBEAEHO YAaCOBUM PO3MOJIiJI: POKU, HAPOIKEHI
B SIKMX TAILli€EHTU BXE MEPETHYJU MeAiaTpUuHy MEexXy
i «rmepeinuin» 10 popociaoi Mepexi (1995-2004 poxku
HapoJXKeHHs: Habip JaHMX 3aBepIlIeHO 3a BiKOM), Ta
nepion, HAPOIKEHi B SIKOMY OCOOU 3aJIMIIAIOThCI Ha
001Ky y AUTAYUX HE(DPOJIOTiB HA MOMEHT MPOBEAECHHS
nocaimxeHHs (2005-2022 poku: gaHi morepeaHi, mo-
HOBJIEHHS MTPOAOBXKYETHCS MO Mipi TOPOCilIaHHS Ma-
LIIEHTIB Ta peecTpallil HOBUX BUIAJIKiB).

I'pynu 3 pi3HMX YacoBUX iHTEpBaTiB (IO pOKam
HapoIXKEeHHsI) CTpaTU(iKoBaHO i3 y3arajJbHEHHSIM
€Ti0JIOTIYHOI CKJIag0BOI: MepeBaKHO ypoJIOoTiyHa ma-
TOJIOTisT (BPO/XKEHI Baagu PO3BUTKY CEYOBOI CUCTEMMU/

BBPCC: rinpo-, ypereporiapoHedpo3, Merayperep,
peduokc, Tomo) Ta HedposoriuHa mnartosaoris (rio-
mepynonepput/I’H, cnaakosuit Hedput/CH, cran
Mmicyisi TocTporo moikomkeHHss Hupok/T'TIH, momi-
Kicto3Ha xBopoba HUpok/TIXH, i Buau aucmasii
nupox/JIH, ixmi).

B oxpemy KIiHiIYHY Tpyly BUAIEHO MAIli€HTIB,
SIKi oTpuMyBain yu oTpumytots 3HT (TpaHcmnaHTauis
HUPKU YU MPOJOHTOBAHUN Aiali3 — «XpOHOMiali3», a
He KOPOTKOYacHMil «rocTpuii» [13]), 3 ypaxyBaHHSIM
POKY HApOJXE€HHSI MPOBEAEHO aHali3 €TiOJOTiYHOTO
cnextpy (ITXH, I'H, CH, nacninku I'lTH, BBPCC,
inma J1H) Ta BikoBoi ctpykTypu moyatky 3HT (no 3-x,
3<6, 6<10, 10<15, 15 i cTapiie pokiB).

OCKilbKM MM He 3HAWIIUIM aHaJIoTiB 3aCTOCYBaH-
HS B OUTSAYi HedposoTii METOMOJOril pOo3paxyHKiB
MOIIMPEHOCTI Ta 3axBoproBaHOCTI HAa XXH uyepe3 pik
HapOJXKEeHHS MalLli€HTiB, A5l 30epeskeHHsT MOXINBOC-
Ti CIiBCTaBJI€HHS PE3YJbTATiB BAACHOTO MTOCIiIXKEHHS
i3 CBITOBUMM JaHUMM JOAATKOBO MPOBEAEHO aHai3
(Kpoc-CeKLiiHUI1 nu3aiiH) €TiOJOTiYHOI CTPYKTY-
py HOBHMX BUMaAKiB Ta 3arajbHoro crektpy 3HT (3
BUOKPEMJICHHSIM BiKOBOi rpynu Ao 15-Tu pokiB 3a
cragmaptamu ESPN https://www.espn-reg.org/index.
jsp). st mopiBHSIHHSI BUKOpUCTaHO naHi 3a 2019 pik
(ocranuit 3 onpwmonnenux ESPN/ERA Registry
[14]) ta 2021 pik (ocTaHHi 3 TOCTYTHUX, BAKOHAHWIA
J10 BBEJIEHHSI BOEHHOTO CTaHy B YKpaiHi).

Marepian onpanboBaHO i3 3aJYYEHHSIM METO-
JiB BapiallilHOiI CTAaTUCTUKUA Ta HeMapaMeTpUYHUX
minxoniB (maker SigmaPlot 12.5, Systat Software,
Inc. SigmaPlot for Windows). Illmpoko 3actocoBa-
HO rpadiuyHMii aHaJi3 AJIs1 HAOYHOCTI Ta MOJIETIIeHHS
CIPUUHATTA iH(pOpMAaLlil IS CyCTUIBHUX iHTEPECiB.
KinbkicHi mepeMiHHiI MpeACTaBlIEHO SK MeliaHa Ta
25;75 nmpouenTtuii (Me/25;75), skicHi mepeMiHHI — 3a
YHCJIOM BapiaHT (n) Ta 4acTKu y Bimcotkax (%). Ipu
BUKOPUCTAHHI OMMCOBOI CTAaTUCTUKW BU3HAYECHHS
3HAYyLIOCTI BiAMiHHOCTE HE MPOBEAEHO, OCKiIbKU
Habip B yacoBomy iHTepBaii 2005-2022 poku Hapo-
JKEHHS MPOMOBXYETHCS, 11O 3YMOBJIIOE HEOAHOPII-
HICTh KJIIHIYHMX TPYII 3a BiKOBOIO MepeMiHHOW. s
BHU3HAYEHHS 3aJIeXKHOCTi BiKy Ta €TiOJIOTiuHOI CKja-
JIOBOI B KJIiHiYHMX rpynax iHiuianii 3HT 3actocoBa-
Ho ANOVA (ouinka 3a kputepiem Kruskal-Wallis 3
MOJANbIIVM TONAPHUM TOPiBHSHHSIM 3a METOJO0M
Dunn, piBeHb CTATUCTUYHOI 3HAYYIIOCTI BiAMiHHOC-
Tel (p) BKa3zaHo 10 3-TO 3HAKY).

PesyabTaTi. 3a maHUMM HOCIIAXEHHS AiarHO3
XXH B YkpaiHi y oci6 BikoM g0 18-Tu pokiB B 2022
poui 6yno BuctaieHo y 0.03% BimmosizHoro Hace-
JeHHs1. HakonuueHHst iHdopmalii 1momo maroJorii
HUPOK BNPOoAOBXK Okl Hix 10-Tu pokis (3 2010 poky)
BU3HAYWIO 30iIbIIEHHS YaCTKU MAlLli€HTIB 3 paHHIMU
cragigsmu XXH (puc. 1).
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ITpumitka. 3HT 3aMicHa HUPKOBa Tepartisl.

Puc.1. KinbkicTh mamieHTiB 3 MaToJIOTi€EI0 HUPOK Y Billi 10 18-TH poKiB, sKi epebyBaiu Ha peryIsspHOMY 00JiKy HedpooTiB
y BiIOBiIHiI poKU (3a naHuMU Peectpy).

Sxmo Ha mouyaTKy popmyBaHHS Peectpy BimHOC- I'pacdiuHe CMiBBiTHOIIEHHST KiAbKOCTI BUMAIKiB
Ha KiUTbKicTh 0ci0 i3 INK®P>15 mi/xB/cT.11. ctanHoBmiia XXH cepen ocid meBHOro poKy HapOMKEHHS Ta IiTei,
81.4% (2010 pik), To 3 2016 poky iX BiACOTOK OYaB HAPOIXKEHMX B TO caMMil Iepion MpeACcTaBIeHO Ha
3pocratu (Hanpukiazn: 2021 pik — 92.3%, 2022 pik — pwuc. 2.
92.0%; nuB. puc.1).
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250 600000
=il y 500000
200 “h\\! 7 yadlirnee
m —
™ ~l 400000
150 M
300000
100
200000
50 HH 100000

Puc. 2. KinpkicTh 0cib, BikoM 0 18-TH pokiB, 3 MiATBEpIKEHOIO MTATOJIOTIEI0 HUPOK, Ta KiIbKICTh HOBOHAPOIKEHUX B KpaiHi,
CITiBBiIHECEHA 3 POKOM HapOKEHHSI.

Ha ¢oHi 3MeHIIeHHS HapoIXyBaHOCTI B KpaiHi pHUX, HAPOMXKEHUX Yy MeBHOMY poli, Ha 100 000 Hapo-
[5, 11] yucio oci6 3 mokyMeHTOBaHOI0 XXH 3p0ociio B IXEHUX y TOMY X polLli 00’€KTUBYBaB JaHi i MATBEPIUB
3aBeplleHi B MeAiaTpili poKu 3i 30epeKeHHSIM BEKTOPY  HAasIBHiCTb 4aCOBOTO TpeHOy (puc. 3).
a3miH micng 2004 poky. IlepepaxyHOK KiJbKOCTi XBO-

————— Lo I B s R | Lon I B B Y Y s A A T T I I T I )

Puc. 3. YacoBuii TpeH: KiJIbKicTh 0ci0 3 XXH 3 ypaxyBaHHSIM POKY HApOIKEHHSI, po3paxoBaHa
Ha 100 000 HapomIKEeHUX B TOMY X POLIi.
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J1s1 BXXe 3aBepllieHUX B TMeniaTpii pokax MOKa3HUK
CTaHOBUB B cepeaHboMYy 43.5 3i 3HAUHUM 3POCTAHHSIM
(BaBiui i Ginbie) 3 1995 mo 2004 pik. Iag misHimmoro
nepiony (3 peecTpalli€lo, 10 TPOAOBXYEThCS) CEPEaHIN
IHTEHCUBHMI MOKa3HUK OyB Huxkue (37.0), ogHak npu
nopiuHomy aHaii3i Bxe B 2005-2011 pokax BiH uu repe-
BaXKaB, UM HabOMKaBCs 10 3HaYeHH: 3a 1995-2004 poku.

3HauyHy 4acTKy (He MEHIlle TPEeTUHU) Cepell TUX,
XTO MOTpeOdyBaB AOMOMOrM Hedposiora, CKaagaaiu
Mali€eHTU 3 MEePBUHHOIO YPOJIOTIYHOIO MATOJIOTIEI0,
a B TMEBHI POKU HApOAXEHHS BHECOK y3arajbHIOKIO-
YUX ETiOJIOTIYHUX CKJIaJOBUX HAaBiTh 3piBHIOBaBCS
(mampuxkmnan: 1995 i 1997 poku cepen 3aBeplieHUX)
(puc. 4).
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Puc. 4. Kinbkictb 3apeecTpoBaHux BumaakiB XXH 3aexHo Bi eTiojoriyHoi CK1agoBoi
3 ypaxyBaHHSI pOKY HapOIKeHHs (aOCOJTIOTHI 1aHi).
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IMTpumitka. 3HT 3aMicHa HUpKOBa Tepartis.

Puc. 5. Kinbkicts xBopux Ha XXHS, sxi orpumyBain 3HT, 3anexHo Bia eTiosoriyHoi
CKJIa[IOBOI 3 ypaxyBaHHS pOKY HapOIKeHHS (aOCOJIIOTHI TaHi).
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Heranizamig npuunH XXHS5 ta 3HT B aHanizoBa- 3 HEBiAOMKUM YMHHUKOM, a MeHIe — 3 [TXH ta micns
Hi mepiofau vacy 3acBimumia, 1o cepen 3aBepuieHnx [TIH (puc. 6).
B mefiatpii BUNaaAKiB Oyno Oinbie xBopux Ha ['H Ta
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BAIXH OCH BTH OI'TIH @BBPCC Oixma JH Winmi BHe yTouHeHO

29/11.8%

IMpumitka 1. TTXH monikicTo3Ha XxBopoba HUPOK.

IMpumitka 2. CH cnankoBuii Hepur.

IMpumitka 3. 'H rnmomepynoHedpur.

IMpumitka 4. I'TTH roctpe nomkomakeHHsI HUPOK (HACTIIKK).
[Tpumitka 5. BBPCC BpoaeHa Bagia po3BUTKY CEYOBOi CUCTEMU.
IMpumitka 6. IH mucrutasiss HUpOK.

Puc 6. IMpuurau XXH, 1o npussenu 1o 3HT B nexiarpuyHiil momyssiii, 3 ypaxyBaHHSIM POKY
HapomxeHHs xBoporo: 1995-2004 ta 2005-2022 pokwu.

Yactka BBPCC cTabinbHO ckiagana TpeTUHY €Ti-  y HapomkeHux 10 2005 poky ii po3rouynHaiu K Impa-
OJIOTiYHOTO CITEKTPY B 0OMJIBA aHaIi30BaHi Iepionn, a BuiIo micasg 10-Ty pokiB, a B OiJbII Mi3HIK Tepiox Ha
manienTn i3 CH, siki po3mouanu 3HT, Bci Hapoguiaucss 110 BiKOBY Tpymy IIPHUITAJIO0 MEHIIEe TPETUHU BHUITaIKiB
10 2005 poky. CyrreBo pisHuBcs Bik iHimiauii 3HT —  (84.2% npotu 32.7% BignosigHo) (puc. 7).

11/4.5%
115/43.7% 66/26.9%
69/28.2%
107/40.5% 32/13.0%
44/18.0%
55/22.4%

1995-2004 2005-2022
W0<3 WmM3<6 O6<10 O10<15 O15 pokiB i cTapme
IMpumitka. 3HT 3aMmicHa HUPKOBa Tepartis.

Puc 7. BikoBa ctpykTypa nmodyatky 3HT B nemiarpuuHiii momyssitii, 3 ypaxyBaHHSIM POKY HapOIIKEHHSI:
1995-2004 Ta 2005-2022 poku.

CtpiMKe 3MeHIIeHHs Biky moyaTky 3HT BpomoBXk criocTepexXeHHs 3aJI€KHO Bill pOKY HAPOKEHHS 3 ypa-
XYBaHHS$IM 3arajbHOi €TiOJIOTiYHO1 CKJ1aJ0BOi HAOYHO MpPeACTaBIeHO Ha puc. 8.
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Puc. 8. Bik mouatky 3HT y ocib 3 yposoriuHor (A) Ta HedposoriuHoto (b) maronorieto 3a1exxHo Bifl pOKy HapOIKEHHSI.

ITopiBHSIHHS BiKY ypOJOTiUHUX MALli€HTIB, 1110 PO3-
noyanu 3HT (auB. puc. 7A), BUBHAYMIIO 3HAYYIILIi Bia-
MIiHHOCTI $IK B KJIiHiYHill Tpymi, 10 Mepeiluia 10 10-
pocioi mepexi (1994-2004 poku HapoaXKeHHS), TakK i
TuX, 1o Hapoauaucs micas 2004 poxy (Kruskal-Wallis:
TOpiBHSHHS paHriB 3a 1995-2004 poku — H=26.4,
p<0.001, 2005-2022 poxu — H=43.5, p<0.001). Ho-
JATKOBO 3Hauylli BiIMiHHOCTI MO 3MEHIIEHHIO BiKy
nouatky 3HT BusiBieHO B rpyIi i3 3aBepllieHUM 3a Bi-
KOM CIIOCTEPEXEHHSIM MpPU MONapHOMY MHOXWHHOMY
MOpiBHAHHI nauieHTiB 1995 poky HapomxkeHHs (3 2004,
1997, 1999, 1998 pokamu - pizHuiig panris/Q 52.8/4.14,
48.3/3.71, 46.3/3.28 1 44.9/3.45 BinnosinHo).

Taxx anHaMika o 3MeHIIeHHI0 Biky moyatky 3HT
MigTBEpAXKEeHA i IJIs1 Mali€HTIB 3 HePOJOriuHOW Ma-

TOJIOTi€10, HapoxkeHuX B pi3Hi poku (Kruskal-Wallis:
MOpiBHSAHHS paHTiB 32 1995-2004 poxu — H=26.3,
p=0.002, 2005-2022 pokum — H=98.8, p<0.001)
(nuB. puc. 7b), aje mpu MHOXWHHOMY MOPiBHSHHI
3Hauylli BiAMiHHOCTI BUSIBJE€HO TiJbKW MJsI Hapo-
mkeHux B 1996 ta 2004 pokax (pi3HuIlsT paHTiB/Q:
60.1/3.75).

BikoBa meniaHa iniuiauii 3HT pisHuIach He Tifb-
KU 3aJIEXXHO BiJl aHaJi30BaHOTO YaCOBOTO Mepioay, ajie
i niist neBHUX Ho3oJorii. Cepen HapomkeHux a0 2005
POKY BOHA KOJIMBaJach Bif 9 10 16-TU pOKiB 3a/I€XKHO
Bin mepmonpuunHu XXH, 3 2005 poky 1i Mexi 3cy-
HYJUCh B Oiana3oH Big 1 g0 9-Tu pokKiB 3i 3HAUyIIM-
mu BigmiHHocTsamu g [IXH, I'H, nacninkis I'TTH,
BBPCC (taba. 1).

Tabauys 1
ITouarok 3HT B negiaTpuyHiii momyJsaunii 3 ypaxysanusam npuaunu XXHS Ta nepioxy HapomkeHHs
(Me/25;75 npoueHTHIIi)
POKH HAOKEHHS: YACOBHIi iHTEPBA [Mpumitka 1. [TXH nonikicTo3Ha xsopoba
Jiarnos p HHPOK.
1995-2004 2005-2022 [Mpumitka 2. CH cnaakoBuii HedpuUT.
IIXH 12/1 1.0;16.0 7/1 .3;9.0 pS0.00l* IMpumitka 3. TH rmomepynoHebpur.
CH 12/11.0;16.0 - IMpumitka 4. I'TTH roctpe nomkoakeHHsI
TH 15/13.0;17.0 8/4.0:11.0 p<0.001** HUPOK (HACHIAKN).
I'TITH 10/7 3 1 5 0 4/1 07 5 p<0 001* le/lMiTKa 5. BBPCC Bpoac€Ha Baga
T o — PO3BUTKY CEYOBOI CUCTEMHU.
o . kek
BBPCC 14/11.3;16.0 9/4.0;12.0 p<0.001 Mpiwitka 6. JUH vcrnasist HAPOK.
Iami IH 14/11.0;15.0 8/3.0;12.0 p<0.001** Mpuirka 7. *-test,
IHmmi 16/11.0;16.0 10 **Mann-Whitney U
Statistic.
He yrouHneno 13/9.0;15.0 1/0.5;8.5 p=0.003*
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B Mexax neaiaTpuyHOi MomyJsiii BAKOHAHO TO-
PiBHSIHHSI IPUYMH 3aXBOPIOBAHOCTI (incidence) — BuU-
naaxisB 3 Boepiue posnoyaroro 3HT B 2019 poui y ai-

Teii BikoM 10 15-Tu pokiB B Ykpaini (n=30) i 3a ESPN/
ERA Registry [14] (puc. 9).

EIXH OTH BITIH OBBPCC Oixmi BHe yTOYHEHO
6.5 [
322
27.0
= 322
_ e ——|
46 . 7.1 | 65
178 30.0 244 B
214 19.4
//////A 9.7 V/m 10.0 T 3.6 81 /////// 3.2 .
2019 ESPN* 2019 2021 2019 2021
BiK 10 15-TH pOKiB BiKk 10 18-TH pOKiB
(Peectp) (Peectp)

IMpumitka 1. ITXH nonikicro3Ha xBopoba HUPOK.
IMpumitka 2. 'H rmomepynoHedpur.

IMpumitka 3. I'TIH roctpe nomkomkeHHSI HUPOK (HACIIKM).

ITpumitka 4. BBPCC BpomxeHa Bajia pO3BUTKY CEYOBOi CUCTEMMU.

IMpumitka 5. *[14].

Puc. 9. IMprunnu XXHS y piteit Ta mignitkis, skum posnovato 3HT B 2019 i 2021 pokax (naHi npencTtaBieHo B %).

ETtionoriunmii neii3ax TUX, XTO ITOYaB OTPUMYBa-
™ 3HT, 3Ha4HO pi3HUBCA Bij 3aralbHOEBPOIENCHKO-
ro BUILOIO YAaCTKOIO Maui€eHTiB, mo nepeHecau ['TTH
abo xsopim Ha 'H, menmoroo momneio BBPCC. Ilpu
30iJbIIEHH]I BiKOBOI MeXi M0 18-TM poKiB B TOMY X
2019 porri (n=37) moMipHO 3MEHIIIMJIACh BiTHOCHA Be-
nmuuHa Bunaakis ['H i 3pocia yacTka iHIIKUX, 70 SIKUX
BKJIIOYEHO LUCTMHO3, TiMOIJa3ilo, KiCTO3HY AUCILIA-
3ito (0e3 [1XH) ta iami IH (mus. puc. 9).

ChiBcTaBieHHS NEPIIONPUINHHUX IiarHO3iB TIpU
inimiawii 3HT B 2021 poui 3 nanumu ESPN 3a Bigmo-
BIIHMI piK HE MPOBEIEHO 4Yepe3 BiICYyTHICTb TTOHOB-
nenns ESPN/ERA Registry, ane mopisusaus 3 [14]

2019 (n=173)

miixXH: 12.1-11.2%
S CH: 0.6-0%
OlH: 15.0-16.5%
BITIH: 12.1-13.1%

ITpumitka 1. ITXH nojikicro3Ha xBopoba HUPOK.

ITpumitka 2. CH crmagkoBuii HeppuT.

ITpumitka 3. 'H rnomepynoHedpur.

ITpumitka 4. I'TTH roctpe nomkomkeHHS HUPOK (HACTIIKN).

ITpumitka 5. BBPCC BposaeHa Bana po3BUTKY CEYOBO1 CUCTEMU.

Ipumitka 6. JJH aucruiasis HUPOK.
ITpumitka 7. 3HT 3amicHa HUpKOBa Tepartisi.

BU3HAYMJIO HAOIMIKEHHSI CTPYKTYPH Y XBOPHMX BIKOM
mo 15 i mo 18-tm pokiB B YKpaiHi (n=28 Ta n=31 Bix-
IMOBITHO) 10 3aTaJIbHOEBPOIEMCHKOI, 3 IS0 MEHIIO0
yactkoro BBPCC Tta pmomiHaui€lo o6’egHaHOI rpynu
IHITUX MiaTHO3iB (ceped HUX: TyOEpPO3HUIl CKIEPO3,
HedpoHodTiz MaHKOHI, ceyoKkam’sTHa XBopoOa, TiIo-
miasist, kicro3Ha Ta iHui J1H) (aus. puc. 9).

Hartomicts mnpu NOOpiBHSHHI  IMOLIMPEHOCTI
(prevalence) cekTp IpwanH, mo npussenn 10 3HT y
Biti 1o 18-t; pokiB, B 2019 Ta 2021 pokax B YKpaiHi
MMPakTUIHO He 3MiHMBCS (ocobu, HapomkeHi B 2002-
2019 ta 2005-2022 pokax BignosigHo) (puc. 10).

0O BBPCC: 32.4-31.0%
B inmni JH: 24.9-26.7%
B immi: 0.6-0%

W ue yrouHeno: 2.3-1.5%

2021 (n=206)

Puc. 10. IMTpuunnu XXHS y mauieHTiB BikoMm 10 18-Tu pokiB, siki orpuMyBanu 3HT
(mani nmpeacrasieHo B % B dhopmari: 2019-2021 poxu).
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OoroBopenns. OtpumaHi OaHi cBig4aTrh Ipo
301JIbLIEHHST SIK a0COJIOTHOI, TaK i BiTHOCHOI Kilb-
KOCTi yKpaiHChKUX MAiTell Ta MiJJIiTKiB, XBOPUX Ha
XXH, 1110 1uIilie YaCTKOBO MOXe OyTH MOSICHEHO 0CO-
OMBICTIO peecTpalii BUIAAKIB, METOIOJOTIYHUM
MigxX0JA0M 4YM po30yIOBOI KOMYHiKallili B MeIUYHil
CIiJIbHOTI. AHai3 iHTEHCUBHMX MOKAa3HUKIB MO 3a-
BEPILIEHUM 3a BiKOM BUMAaJKaM OJTHO3HAYHO MiATBEP-
JIKY€E 3araJlbHOCBITOBUIT BeKTOp po3BUTKY XXH [1, 6]
Ha MpOTUBAry AaHUM oQiliiHUX AXepes oa0 cTadi-
Jizauii yM 3MeHIIeHHs piBHS 3axBopioBaHocTi [3]. 1
X04Ya CIPOTHO3YBaTU PO3BUTOK MOMill Yy TUX, XTO Ha-
pOIMBCS Mi3Hille, BaXKO, ajle 3HAYHE MePEBUILIEHHS
CepelHbOI MEXi «3aBEPILICHOT0» YaCOBOTO iHTEPBATy
B HACTYITIHI, 1me «megiarpudHi» 2005-2009 poku Ha-
POIKEHHSI, 3aI0BIO 0 «3aKPUTTSI» aHaJi3y MO A0CST-
HEHHIO HUMU 18-Tu pivus (nuB puc. 3), nae miacTaBu
JUTSL YCBITOMJIEHHS 1OJaTKOBUX BUKJIMKIB, 11O OYiKY-
I0Th Ha clieliani3oBaHy (He(hpOJOTiYHY) MEAUYHY A0-
IMOMOTY B MaiilOyTHbOMY.

Yactka xBopux Ha XXHS5, ski orpumyots 3HT,
B OCTaHHi POKMW BiAMOBiga€e cBiTOBOMY piBHIO [6] i
ckianae 8-7% Bin 3apeectpoBaHux ocid 3 XXH. 3mi-
Ha criBBigHoIeHHs ctaniii XXH 3a poku crioctepe-
KEHHS B OiK 3pOCTaHHS JOJi paHHIX CTaliil (IUB. pucC.
1) cnpusie 06epexxHOMY ONTUMIi3MY, OMOCEPENKOBAHO
MiATBEPIXYIOUM TOTOBHICTb KJiHILIMCTIB OO TaKoOTO
JliarHO3y, HasIBHICTb BiMOBiIHMX 3HAaHb 1100 MOX-
JIUBOTO Mepebiry 3aXBOPIOBaHHS Ta BaXJIMBOCTI Mpe-
BEHTUBHUX 3aXO/iB.

3HayHy yacTKy (TpeTUHY i Oijbllie) cepen THX,
Koro Oyno BKAueHO a0 Peectpy, dopmyBanu maii-
€HTU 3 YPOJIOTIYHOIO MaToJioTielo (AuB. puc. 4), 10
BKOTpEe MiATBEPIKYyE HEOOXiMHICTh CKEpyBaHHS OCi0
3i 31aBajocss 6 CyTO YpPOJOTiYHMMHU TNpobaeMaMu 10
Hedposora. BBPCC BH3HAHO OCHOBHOIO MPUYUHOIO
XXH y niteit Ta migMiTKiB y CBiTi MOPsI 3 TEHETUYHO
neTepMiHoBaHoto martosoriero [15, 16]. BinmosigHo
niarHo3 BBPCC 3aiiMae BaxJiuBe Miclie i cepel TUX,
Y KOTO MPOTrPeCcyBaHHSI 3aXBOPIOBAHHS MPU3BEJIO 10
3HT (auB. puc. 6) [14], Tox mepebir 3aXBOpPIOBaHHS
0e3nepeyHo 3aJIeXUTh BiJl KOOPAUHALLII MOMiX JliKapsi-
MU Pi3HUX CIeliaIbHOCTEN.

Oco0nuBicTio (popMyBaHHS iHpOpMalliliHOI 6a3u
PEECTPOBOro TUITY € aKLIEHT Ha CTajil 3aXBOPIOBAHHSI,
KOJIM XBOPHUI BX€ HE MOXE 3HAXOAUTHUCS MO3a yBaru
i mormoMoru MeIu4yHUX TpauliBHUKiIB. Yepe3 Te came
JlaHi 1o naiieHTam, 1o orpumytorb 3HT, MoxxHa Bia-
HECTU 10 HAMOUIbII BUBAXEHOIO i KOHTPOJIbOBAHOTO
¢parmenty Peectpy. Hale mociigkeHHsI BUBHAYMIIO
3MiHU eTiosoriuHoi cTpykTypu 3HT nipu criiBcTaBieH-
Hi 4aCOBMX iHTEpBaJiB 32 POKAMU HAPOJKEHHS (AUB.
puc. 6). Yomy? 3Mminuiaucs kiaacudikaLiiiHi migxonu
Ta BU3HauyeHHs1? Po3mupuiuncs AiarHOCTUYHI MOX-
JuBocTi? TlokpallluBcsi TepaneBTUYHUI CYMpOBil Ha
noaianizHomy etami? Tak, ane KpiM 3a3HauY€HUX 3a-
raJlbHUX OMUIi (KaTeropii-miarHOCTUKA-JiKyBaHHS),
JUISI KOXKHO1T HO30JI0Ti1 € CBOi J0AATKOBI MPUUYMHU. 30-
KpeMa, y 30inbiieHHi BincoTky XXHS BHacnigok I'TTH

3irpajio HE OCTAHHIO POJb HEMUHYYE 3 PO3BUTKOM
TEXHOJIOTill TOKpallleHHsI 0e3MmocepeIHiX pe3yabTaTiB
gikyBaHHs ['TIH B roctpomy nepioni, 3 BiTHOBIEHHSIM
GyHKILi1T HUPOK, ajie MOoAaJbLIUM BiAT€pMiHOBaHUM
nporpecyBaHHsIM XXH. 3poctannga goni IIXH 06-
IPYHTOBAaHO MOB’SI3yI0Th 3 MOIIUPEHHSIM Ta YAOCKO-
HaJIeHHSIM METOZIB Bi3yalli3allii HUPOK, PO3IIMPEHHSIM
MOXJIMBOCTE TeHETUYHOTIO OOCTEXEHHSI, TpoTe, 0e3-
YMOBHO, XBOPi 3 OiIbII BaXXKUMU KJIiHIYHO BapiaHTa-
MU 3aXBOPIOBAHHS B iCTOPUYHOMY aCIEKTi MPOCTO HE
noxuBanu 1o XXHS yepe3 yckiamHeHHS. 3MeHIIU-
Jack yactka ['H, ane ueii niarHo3 B MUHYJIOMY 4acTi-
111e O0yJ10 BCTAHOBJIEHO CYTO KJIiHiYHO, CITMPAIOYUCh Ha
HasIBHICTb CEYOBOTO CHUHAPOMY, 110 HAacOpaBii MpU-
XOBYBJIO LIMPOKMIA Aiara3oH 30BCIM iHILIMX MPUUYMH
micist MmopdoJioriuyHoi Bepugikaitii. ZKoaeH maiieHT i3
CH, napomxenuii nicis 2004 poky, He po3nouyaB 3HT
Ha MOMEHT 3aBepILIEeHHS aHali3y: MPUYUHU — BU3HA-
He midHe ¢opmyBaHHsI XXHS a1 MeBHUX TeHETUY-
HUX BapiaHTiB a00 XWOHE BCTAHOBJIEHHS AiarHO3y Ha
OCHOBi CYKYMHOCTi O3HaK (KJiHiYHi MposiBU, ciMeli-
HUII aHamHe3) 0e3 00’ekTuBizauii (Hedpobiomncisd,
reHeTUYHe TecTyBaHHs). CBiTOBa CHiJbHOTa OYiKYe€
JIOAATKOBUX 3MiH B €IMiIeMiOJIOTIYHOMY CIIEKTPi Mefi-
atpuyHoi XXH, 110 moku 3HaxXoAsITbCS MO3a yBaru B
VYkpaiHi, i NOB’s13aHi 3 pPOCTOM MOIIMPEHOCTI TUTSIYO-
rO OXUPIHHS Ta TOPOCHIIIaHHS TUX, XTO HAPOAUBCS 3
HU3bKOIO Baroio [16].

3HauyHi 3MiHM BU3HaA4YeHi s BIKOBOi AeTepMi-
HaHTu nipu 3HT. Barome oMoJioakeHHs BiKy iHiliiaLlii
3HT npu nopiBHSIHHI YacOBUX iHTEPBaJiB (HapOAXKe-
Hi B 1995-2004 ta 2005-2022 pokax, AMB. puc. 7-8 Ta
Tabs. 1) HacaMmnepen BinmOyaocs yepe3 po30yaoBY Bini-
MOBIIHUX CYX0, 1110 3a0e3MeuyoTb MpOBEAEeHHS Hia-
JIi3y UM TpaHCIUIAHTalil HUPKU — 3’ SIBUJINCS TeXHiYHi
MOXJIMBOCTI Ta HEOOXiTIHUI AOCBiL pOOOTU 3 MOJIOI-
1IOI0 BiKOBOIO Tpynoto. be3nepeuyHo BIIMHYJIO Ha 3Mi-
Hy BikoBoro 1eH3y 3HT ygockoHalleHHSI TeXHOJIOTii
BUHOIIIYBAHHSI, PO3BUTOK PEKOHCTPYKTUBHOI Xipyprii
3 PO3LIMPEHHSIM BapiaHTiB BTPYYaHHS B pAHHbOMY Billi
Ta BMXKUBaHHS niTeit 3 Baxkumu BBPCC, 1o 3 yacom
notpedyBanu 3HT. 3HakoBUM, 3 HAlIOi TOYKU 30Dy, €
3MillleHHs 10 1-ro poky MmediaHu Biky iHimiauii 3HT
npu XXH 3 HE YTOUHEHOIO eTiosorieo (AuB. Tabm. 1)
— BOYEBHU[b 1I€ BEJMKa Irpyna reHeTUYHO OOYMOBJIE-
HUX YU CHAAKOBUX, CHHAPOMAJIBbHUX 3aXBOPIOBaHb,
JiarTHOCTUMKa SIKMX B YKpaiHi CbOrOAHI yCKJagHeHa
TEXHIYHO i TEXHOJOTiYHO. 3 OMIsIAy Ha MPOAOBXEHHS
peectpauii xBopux, HapoaxeHux B 2005-2022 poku,
abCOJIOTU3YBATU 3MiHU MTOKU 3apaHo, Xoua i oTpuMa-
HO CTaTUCTUYHO 3HAuylli BiAMiHHOCTi. BkJIIoueHHSs
HOBUX BUMAJAKIB IIe CKOPUTYE BiKOBUH pesibed moyart-
ky 3HT, ane 3MiHU He OyayTh HACTIJIbKU PAAUKATbHU-
MU, 11100 HAOJU3UTKU CbOTOAHIIIHIN pe3yabTar A0 Mo-
Ka3HUKIiB MONepeaHbOro 4acoBOro iHTepBay (3a mpo-
CTOI0 TIPOMOPLIEI0 I UBOTO TpyMna TUX, XTO OTPUMYE
3HT, mae nepeBuiutu 1100 ocib).

ChiBcTaBlieHHS pe3yJIbTaTiB BJAaCHOTO JOCIi-
mxkeHHs i3 ESPN/ERA Registry [14] BukoHaHoO Ha 3pi-
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3i JaHUX, OTPUMAHUX B OJIM3bKUIA 10 CHOTOAHILIIHBOTO
nHs TepMiH (2019 1 2021 pokwu). VY Bikosiii rpymi go 15-
Tn pokiB moyatok 3HT B VYkpaini 2019 poky BUsIBUB-
Cs TIOJiIOHUM CepelHbOEBPOIEICHKOMY PiBHIO TiJIbKU
3a poieto xpopux 3 [IXH (muB puc. 9). BimmiHHOCTI
3a iHIKUMU (B Tiepiny yepry — Buinuii Bincotok I'H Ta
Hachnigkis I'TIH) MoXyTb BUSIBUTUCS KOJWBAHHSIMU
COEKTPY B aHAJIi30BaHOMY polli B KpaiHi. Tum Oinbl,
mo B 2021 poui kapTMHa 3HOBY 3MiHUJIACS, i IUTaHb
monxo 'H i I'TTH B:xe He Oy10 — BOHU HAOJU3UIUCH 3a
4acTOTOIO 10 €Bponeicbkoi MaTpulli 2019 poky. A och
ctabinbHo HUXuMit Bincotrok BBPCC (sak B 2019, Tak
i B 2021 poui) HAIITOBXYE Ha TYMKY LIOA0 MOXIUBUX
knacudikauiiHux posoixkHocteit 3 ESPN abo Hemo-
CKOHAJIICTIO CTaHAapTM3allii AiarHO3iB 3 0OMeXeHUM
3aIyYEeHHSIM CYYaCHUX TEXHOJOTiil B MiarHOCTUYHUIA
npoiec. [IpreaHaHHs 10 aHATi30BaHUX IPYIU MiJTiT-
KiB (ITiABUILEHHS BiKOBOI Mexi 10 18-Tu pOKiB) cyT-
TEBO HE 3MiHWJIO CIiBBiIHOIIEHHS HO30JIOTiil Ha eTami
inimiauii 3HT (auB. puc. 9).

BaxnvBuM ¢dparMeHTOM JOCHIAXEHHS CTajlo
BUBYEHHS po3nonily npuuuH XXH y maifieHTiB, 1110
orpumyBamm 3HT. Moro cnekTp B yKpaiHCBKiil To-
mysiii Majio 3MiHuBcs B 2021 poui mopiBHsiHO 3 2019
pokoMm (auB. puc. 10). Mu criiBcTaBuIu OTpUMaHi aaHi
3 ¢parmeHToM o €spori B [17] (n=9987). B ISPN
Global Registry HaBeneHo BubipkoBi AaHi mo 3HT i B
Vkpaini (moHoBiaeHHs 3a 2019 pik). MeTomonoriuHo
Lie¥ 3BiT, 110 I'PYHTYEThCS Ha aHai3i 2017-2021 pokiBs,
MaB MeBHi BiAMiHHOCTi (30KpeMa, HaBeaeHO iH(popma-
1i1o 1o naiieHTam BikoM 10 20 pokiB), aje Oibll (a-
XOBOTO Ta MacCIITAOHOTO MOCiAXEHHS B HAOIMKEHUI
TepMiH He icHy€e. TilbKM MO OAHOMY IYHKTY BiICOTOK
XBOpHUX (ME€pepaxyHOK MPOBEACHO 3 JTaHUMU Ha CTOP.
20 B [17]) y3romxyBaBcs 3 pe3yibTaTaMu B YKpaiHi —
BBPCC gk nepmonpuunna XXH y Bunaaky 3HT crta-
HoBuaa 35.5% (Ykpaina: 32.4 1 31.0% B 2019 ta 2021
pokax, auB. puc. 10). Habnuxeni uudpu Oyau mis
IMXH — 9.7% (Yxpaina: 12.1-11.2%), MeHIIe yacTKa
I'TIH — 6.7% (Yxpaina: 12.1-13.1%), 3HauHO Oiblie
I'H — 24.1% (Ykpaina: 15.0-16.5%). Yepe3 mMoxiu-
Bi BiIMiHHOCTI B cTpatudikauii Ta kiacudikaiiHux
migxonax Oijbll AeTallbHE MOPIBHSHHS YCKJIAAHEHO,
aje 3arajlbHa KapTWHa 3acCTaBisi€ 3aMUCIUTUCH Haj
NPUYMHAMU BiIMiHHOCTEN. 3p0O3yMisio, IO CIIEKTP Mdi-
arHo3iB 00YMOBJIEHUI1 HE TUJIbKU PEaIbHOIO CUTYALIi€I0
13 3aXBOPIOBAHICTIO Y MOLIUPEHICTIO, ajie i 3aJIeXUTh
Bill cy0’€KTUBHOTO (DAaKTOPY - 3HaHb Ta CIIPSIMOBAHOC-
Ti KJIiHIIKCTA.

3arajgoM BU3HAuY€Hi OCOOJMBOCTI B BiJHOCHO €T-
HiYHO TOMOTEHHil KOropTi (3MiHa €TiOJOTriYHOrO
CMEKTPY, MOBIKOBOI CTPYKTYPH 3i 30UIbIIIEHHSIM YacT-
KA MOJIOMIIOL BiKOBOI TPYyNHU Ta OMOJIOKEHHSIM BiKy
novatky 3HT) niATBEpAXYIOTh SIKiCHi 3MiHU B PO3BU-
TKy XXH i € o3Hakamu nmatomopdo3y. Baxnupy poJib
B 1Or0O BUHUKHEHHI Ma€ pO3IIUPEHHS 1iarHOCTUYHUX
MOXJIUBOCTEN Ta BOIPOBAIKEHHSI HOBUX TEXHOJIOTili B
MEIUYHOMY CYIPOBO[li, aJle HE MOXHa BUKJIIOYUTH i
HasIBHICTh 3MiH B KJIiHiYHOMY Tepebiry XXH BHacni-

ok Moaudikaliil 30BHIillIHIX Ta TpaHChOpMallii BHY-
TPILIHIX MPUYUH XBOPOOU.

OTpuMaHi pe3yabTaTy MiATBEPIXYIOTh, 110 pEe-
CTPOBi JOCIIXKEHHS € BEJIMYE3HUI PECYpPCOM IO CUC-
TeMatu3ailii iHdopMallii IoA0 CTPYKTYPHY Ta HACHIAKIB
3aXBOPIOBaHb. BOHU Mal0Th MOXJIMUBICTh OLIIHUTU PO3-
MOBCIOMXKEHICTh Ta cTpyKTypy XXH B ymoBax Jimity
pecypciB, XapaKTepu3yloTh e(eKTUBHICTh (DYHKIIIOHY-
BaHHSI CUCTEMU OXOPOHU 310pOB’sl. OCHOBHUMU 00-
MEXEHHSIMU BUKOPUCTaHHSI PeecTpy € HEMOXIUBICTh
YHUKHYTA CUCTEMATUYHUX MOMWJIOK B MpPOLECi HOro
BUKOPUCTaHHS (HampuUKIIaa: OCOOIMUBOCTI Bimbopy —
sampling bias, BTpaTa BUIaaKiB 3 CyOKJIiHIYHUM Tepedi-
rom — Neyman bias). He cnin 3a0yBaTu, 1110 B OCHOBIi IO~
SIBU KOXHOIO TailieHTa B iHopmalliliHiii 0a3i 1eXUTh
baraTo (pakTOpiB - KJIiHiYHA KapTUHA, BMOTUBOBAHICTb
i piBeHb 3HaHb OMiKyHiB, 00i3HAHICTh Ta BiAIOBiJATb-
HiCTb MEIMYHOTO NepcoHay, iHui. JlaHe mociakKeHHS
MaJio i 10AaTKOBI OOMEXEeHHs — IMHAMIYHUI XapaKTep
iHopMallii moao ocid, HapomxeHux micias 2005 poky
(MpoIOBXEHHS MOMOBHEHHST HOBUMU Bunaakamu XXH
o 18-piuHOro BiKy); YMOBHa CTaHAApTU3aLlisl KOMY-
BaHHS JiarHO3iB; BiACYTHICTb iH(bopMallii mo XXHS B
LiJioMy, 3 ypaxyBaHHSIM TUX, XTO BiaMoBuBcs Big 3HT
YU HE MOXE OTPUMYBATH ii 3 PI3HUX MPUYUH (TEXHIYHi,
COLiAJIbHI Y MEAWYHI MTOKA3aHHS).

XXH 3anunraeTbcs KPpUTUYHOIO MPOOBIEMOIO TJI0-
0abHOT TPOMAACHKOI OXOPOHU 3IOPOB’S. 3pOCTAHHS
MOIIMPEHOCTI Ta 3axBoptoBaHocTi HAa XXH Ta Haii-
3HA4YEHI 3a JOMOMOTIOK PEECTPOBOIrO AOCIAXEHHS, €
TUIBKU BUAMMOIO YacTuHOIO aiicoepry. Iloza yBaroio
HedpoJsiora, a 3HaAYUTH 0€3 BiIMOBIAHOI Cleliali3oBa-
HOI TOMOMOTHU, 3aJIMINAIOThCS HE 0OCTEXEHi BYACHO i
HEeA000CTeXEeHi MPpU 3BEpHEHHI 10 iHIIKX CIeLialicTiB
MAlli€EHTU 3 MATOJIOTiEI0 HUPOK 0€3 arpeCUBHOI CUMII-
TOMATUKU, YU 32 HASIBHOCTI iHIIMX aKTUBHUX AiarHO-
3iB 3 MiHiManbHUMU TIposiBamu XXH. BrpavaeTbcs go-
POTOLIHHUI Yac, MPOTSrOM SIKOTO MOXHa 0yJi0 MmoMi-
HSITU HACIINKU 3aXBOPIOBAHHS YU YIOBUIBHUTU MPO-
rpecyBaHHs1 XXH. I1pu BupilieHHS TaKuX MpooaeM He
00iliTicgd 6e3 PO3BUTKY HEMPOJOTIYHOI CIyKO0HU, MO-
[JIMOJIEHHSI 3HAHb Yepe3 HayKOBO-MPAaKTUYHI 3aX0Au,
HaBUYAHHS Ta HAYKOBUI mpoluec, AOCTYM 10 0a3 JaHUX
JTOKa30BO1 MEAUIIMHU, IO (OPMYIOTh Ta CIIPSIMOBYIOTh
kiiHiuHe mucieHHs. [loctae moTpeda B poO3IIMpPEHHI
KOMYHiKalliil, cmiBopaui i3 MpeacTaBHUKAMU CyMiX-
HUX CIeliaJIbHOCTe, CTBOPEHHi MYJbTUIAUCLIUATLII-
HapHUX rpyI. | He TiIbKKU Ha OCHOBI iIHIWBIAYaJIBHOTO
€HTy3ia3My Ta YCBiIOMJEHHS KJiHILIUCTOM HeoO0Xil-
HOCTi i HEMUHYYOCTi TaKOro MpoleCy, a Ha CUCTEM-
HoMy piBHi. [lToBepHEHHS 06JIUYYSIM A0 MPEBEHTUBHOI
MEIULIVMHU, 3alIPOBAIKEHHSI CKPUHIHTOBUX MPOTPaM.
MOKPAIIEHHS 3arajJbHO1 00I3HAHOCTI HACEJIEHHS I0A0
XXH, goctyn He TiIbKKA 10 6a30BMX TEXHOJIOTiH, a i
JIO ONITUMAJIBHOTO JOTJISIAY Ta JiIKyBaHHS, KOHLIEHTpa-
11is1 Ta MiATpUMKa (haxiBIliB crieliaai3oBaHO1 JOMTOMOTHU
CbOTOJIHI MOKU IO 3[aTeH KOMIUJIEKCHO 3a0e3meunTu
TUTBKU Iep>KaBHUI CEKTOP.
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Jliotuit 2022 poky MOCTaBUB MUPHE XUTTS B
VkpaiHi Ha mnay3dy, MHOMiHSB TMpPiOpUTETH, 3aIyc-
TUB HEKOHTPOJbOBaHI MirpauiiiHi mpouecu, 3MiHUB
CHEKTp Ta BaXKiCTh Mepediry OuIbIIOCTI 3aXBOPIO-
BaHb. HaTenep peanbHUii CTaH AUTSI4Y0i HEPPOJIOTii B
KpaiHi OLiIHUTU MOKU BaxKo. KpiM HOBUX BUKIIUKIB,
HamnpsiMy OB’ sI3aHUX 3 BOEHHUMU JIiSIMUA, MU CTUKHY -
JIUCS 3 BUMYIIEHUMU BiIXWUJEHHSMU BiJ TPOTOKOJIiB
BeaeHHs xBopux. J1o Toro x B 2023 poiti 6y10 npunu-
HEHO YMHHICTh [TpOTOKOMY NiarHOCTUKH i JTiKyBaHHS
XXH y miteii [18]. HoBi pernmaMeHTH i 3aTBepikeHi
HalliOHaJbHI CTAaHAAPTU 3AIUIIAIOTHCS MOKU TUTBKU B
IJIaHax, a cepel MiKHApOAHUX AXepes, peKOMEHA0-
BaHuX MO3 YKpaiHu 10 BOPOBaIXEHHS, HACTAHOBU
3 auTa4oi HedpoJorii BiacyTHi. Hanroctpo nmocrano
MUTAHHS CTBOPEHHS YHi(hiKOBaHUX KJIiHIYHUX MPO-
TOKOJIIB BEIEHHS MAlli€HTiB 3 XBOpoOaMu HUPOK B
neaiaTpii, U0 3a BU3HAYEHHSIM MalOTh BpaxOBYBaTU
0COOJIMBOCTI OpraHizauii MEAMYHOI JOMOMOTH B Kpa-
iHi, EKOHOMIUHY CUTYyallilo, TPAAMIIil KJIiHIYHOI mpaK-
tuku [19].

BucHoBku. BusuenHs nmommpenocti XXH cepen
NiTel Ta MigIiTKiB B YKpaiHi BIPOA0OBX TPUBAJIOroO Me-
pioay 1o 2022 poKy BKJIIOYHO MiATBEPANIO 3pOCTaHHS
KiJIBKOCTI XBOpUX. BusBIEHi SIKiCHi 3MiHU B €TiOJIO-
TiYHii Ta MOBIKOBiM CTPYKTYpPi 3aXBOPIOBAHOCTI, CBifl-
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Abstract. The present study aimed to investigate the impact of post-COVID syndrome (PCS) on
cognitive function and quality of life (QoL) in patients treated with hemodialysis (HD).
Methods. A cross-sectional cohort study was conducted. The study included 200 patients treated
with HD and had had COVID-19 at least 3 months before enrollment. Patients were divided
according to the presence of PCS: group I included 118 (59%) HD patients with PCS, and
group 11 included 82 (41%) HD patients without PCS. PCS was diagnosed in the presence of
at least 1 clinical symptom that arose in the patient after suffering from COVID-19 and cannot
be explained by an alternative diagnosis. In addition to standard research methods, quality of
life using the SF-36 questionnaire and assessment of cognitive impairment using The Montreal
Cognitive Assessment (MoCA-test) were assessed for all patients.

Results. The most common symptoms of PKS were fatigue and weakness (84%), anosmia (84%),
muscle pain (81%), and hair loss (77%). Shortness of breath (61%), palpitations (59%),
problems with concentration and attention (57%), and memory problems (53%) were also
frequently observed. HD patients with PCS had older age, longer duration of HD treatment, lower
hemoglobin, and albumin levels, and higher levels of CRP, uric acid, and thyroid-stimulating
hormone. 136 patients (68%) had a score of 25 or less on the MoCA scale, which indicates the
presence of cognitive dysfunction. Among patients with PCS, the number of patients with a score
of 25 or less was 100%, and in patients without PCS - 21%. The analysis of the results of the
QoL study showed a significantly lower estimate of the total score of patients with PCS. Also,
significantly lower QoL scores on the “Physical total component” and “Mental total component”
scales were determined in patients with PCS treated with HD. A positive correlation was found
between the MoCA score and albumin (r=0.87; p <0.001), hemoglobin (r=0.83; p <0.001),
and the total QoL index (r=0.69; p <0.001), physical total component (r=0.82; p <0.001) and
mental total component (r=0.72; p <0.001). A negative correlation was found between the MoCA
score and the age of the patient (r = -0.85; p <0.001) and CRP (r =-0.73; p <0.001).

Conclusions. The presence of post-COVID syndrome in hemodialysis patients is associated with
worse quality of life and cognitive impairment.

Key words: COVID-19, hemodialysis, quality of life, cognitive dysfunction, post-COVID
syndrome
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1.0. Odymap, O.M. Jlobona, I.M. Iidpic, }O.1. T'onuap

ITocTKOBiIHMII CHHAPOM Ta KOTHITUBHA TUC(QYHKILiS Yy XBOPHX,
AKi JIKYIOTbCSA METOIOM IeMOIiati3y
Y «Iucturyt Hedpoaorii HAMH Ykpainun», KuiB, Ykpaina

Pestome. Memoio nawoeo docaioxncenus 6yn0 docaioumu enaue nocmkogionozo cunopomy (IIKC) na koenimueHi
dyukuii ma sxicmo acumms (AXK) y nayicumis, ski aikyromocs eemodianizom (I71).

Mamepiansu ma memodu. byao npoeedero ooHomomenmue Kozopmue docnioxucerts. 1o docaiodcens Oyau 3aayueHi
200 nayienmis, sixi aikyeanucs I'/] ma nepenecau COVID- 19 npunaiimui 3a 3 micayi 0o éxarouernHs y docaioxcenus. Xeo-
i 6yau nodineni 3a nasienicmro IIKC: I epyny cxaanu 118 (59%) /] nauicumie 3 IIKC, do 11 epynu exaroueno 82 (41%)
I/ nayienmu, sxi nosuicmio odyxcasu. IIKC diaenocmyeanu 3a nHasernocmi npunailmui 1 KainiuHo20 cumnmomy, aKuil
euHuk y nayieuma nicas nepereceroi COVID-19 i ne 6y6 noé’azanuii 3 inwumu gidomumu Hozonoziamu. JJooamkoeozo
do cmanoapmuux memooie 00CAi0NCeHHs 6CiM X8OPUM NPOBOOUNOCS BUBHEHHS SKOCMI JdcUmms 3a 00NOMO20H0 ONUmMY-
sanvuuka SF-36, a maxos oyinka KoeHimugHUx nopyuiets 3a 00nomoeoro Monpeanbcokoi wkau OUiHKu KOSHIMUGHbIX
dyuruyiii (MoCA-mecm).

Pesynomamu. Hatinowupeniviumu cumnmomamu IIKC byau emoma ma crabkicmo (84%) anocmia (84%), Gine
y m’azax (81%) i empama eonoces (77%). Takoxc wacmo cnocmepieanucs 3aduwka (61%), cepuebumms (59%), npo-
Onemu 3 Konuenmpauyicio ma ygeazoro (57%), npooaemu 3 nam’smmio (53%). I/l nauienmis 3 IIKC manu binbuw cmapuiuii
ik, binouty mpusanicme nixysanns LI, nuxcui pieni eemoenobiny ma arvoyminy, euwii pieni CPB, cevoeoi kuciomu ma
mupeomponHoeo eopmoHy. 136 nayienmis (68%) maau kinvkicmo 6anie 25 ma menute 3a wixanroro MoCA, ujo ceiduums
npo Hasenicmo Koenimuenoi ducgynkuii. Ceped xeopux 3 IIKC kinvkicms nayieumie 3 Kinbkicmro b6anie 25 ma meH-
we cmanosuno 100%, y nayienmis 6e3 IIKC 21%. Ananiz pesyrvmamie eusuenus 12K npodemoncmpyeas docmogipHo
HUMCHy oUuinky cymapHoeo nokasnuxa nayienmie 3 IIKC. Takooc y nayicumie 3 IIKC, ski aikyromocsa 1], eusnaueno do-
cmogipHo menuii oyinku 4K 3a wkanramu «Dizuunuii cymapruil Komnonenm» ma <llcuxiunuii cymapHui KOMROHeHm».
Busenenuii nosumueHuil kopeaauitinuil 36’230k Mixc oyinkoro 3a MoCA wikanoro ma anrv6yminom (r=0,87; p <0,001),
eemoenobinom cuposamiu kpogi (r=0,83; p <0,001), cymapnum noxaznuxom 2K (r=0,69; p <0,001), ¢izuunum cy-
mapuum kKomnonenmom (r=0,82; p <0,001) ma ncuxiunum cymaprnum komnonenmom (r=0,72; p <0,001). Busenrenuii
HeeamueHuUil KopeaayitHuil 36 130K midxc oyinkoro 3a MoCA wikanorw ma gixom nayicuma (r = -0,85; p <0,001) ma ma
CPE (r=-0,73; p <0,001)

Bucnosku. Hasenicmb nocmkogioH02o cuHOpoMYy y NAYIiEHMIB, Ki NIKYIOMbCs 2eM00ianizom, acoyillogaHo 3 eip-
woro H2K ma koenimusHumu nopyuleHHIMU.

Kmouogi cnoBa: COVID- 19, cemodianiz, saxicmo ycummsi, KOeHIMUeHa OUCQYHKYis, NOCMKOGIOHUIL CUHOPOM.

Beryn. TlauieHTH, siKi JTiKyrOTbhCcSI TeMoOiaizoM
(TH), maroTh GaraTo yCKJIAmHEHb, 30Kpema Iporpe-
Cyl0Ue CeplLeBO-CyIUHHE YpaxKeHHS, KalblieBO-doc-
(opHi po3nagu, MPUCKOPEHY AEMEHIIII0 Ta 3HUXEHHS
KOTHITUBHUX (YHKIIili. 3HaYHE MOTipIIEHHS KOTHi-
TUBHUX QYHKIIIN Y XBOPUX HA FeMOAiai3i TaKOX CITO-
CTepIraeThcs y Malli€HTIB MOJIOJAIIOTO BiKYy B UMCJIEH-
HUX JocmikeHHsax [1-3], 110 TakoX BU3HAUEHO SIK HE-
3a7IeXXHUN (PaKTOp PU3UKY, IO MiABUILYE CMEPTHICTh
[4]. KorHiTuBHi MOpYLIEHHS € IOLIMPEHUMU IIpU
XpOHiyHil xBopob6i HUpoK (XXH) i y mauieHTiB, ski
JikyoTbes aianizom. IlaumieHTu, ski orpumytots /1,
MAlOTh TipIlli Pe3yabTaTH, HiX B 3aTajbHil MOMYJIsILii,
B TeCTax IJ100aJbHOrO Mi3HAHHS, YBaru Ta Opi€HTallii,
(dopMyBaHHS TOHATH i MipKyBaHb, KOHCTPYKIIil Ta

Olena Loboda
doctor_yelena@ukr.net

MOTOPHKM, BUKOHABYOI JisIIBHOCTI, MOBU Ta IMaM’sTi
[1, 5]. [Tig yac remoxianidy BinOyBalOThCSA 3HAYHI 3Mi-
HU B CUCTEMi KpoBOOOiry. [IpuunHOI0 ILOTO € BTpaTa
BOJU SIK Y Ipolieci yabTpadinpTpallii, Tak i Bix mirpaitii
JI0 TKAHWH i3 KPOBOHOCHUX cyauH. Lle mpu3BoauTts 1o
3MEHIIEHHS 00’€My KpPOBi Ta 30iJbIIEHHS 11 TYCTUHU
Ta B’g3KocTi. Takox miABUILYeTbCS NepudepudIHuii
ormip. Yci 1i 3MiHU NPU3BOAATH A0 MOPYUIEHHS KPOBO-
MOCTaYaHHS TKAHWH, Y TOMY YHCIi LIEHTPaIbHOI HEP-
BOBOI cucteMH [6].

OnHi€el0 3 MPUYMH KOTHITUBHUX MOPYLIEHb €
nepeHeceHa iHbexuis COVID-19. Cepiio3Hi He-
BpPOJIOTiUHI YCKJIAMHEHHS, TaKi SIK IHCYJbT, CYAOMU
abo eHuedanonatis, AiarHOCTYBaJMCS Y Malli€HTiB
3 COVID-19, gki Manu Baxke ypaXeHHS AUXaTbHOI
cuctemu. Kpim Toro, Jierki HEBpOJIOTiYHi CUMIITOMU,
30KpeMa MOTipIeHHs MaMm’Ti, AeiluT yBaru ta Mis-
BicTh, Oynu mow’s3a”i 3 COVID-19. HesposoriyHi
nposisu COVID-19 BapitoBanucs Bi 3a1aMOpOYEHHS,
rimocmii, MOPyHmIEHHS CMaKy Ta TOJOBHOTO OOJIO 10
cuHapoMy lifieHa-bappe, arakcii, cynom, eHiedano-
narii, eHuedanity Ta iHcyabTy [7].
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OcTaHHi JaHi cBiAYaTh MpoO Te, 1O NMPUOIU3HO
80% mopeii, indikopanux COVID-19, MaoTh oauH
a00 KiJibKa JOBrOCTPOKOBMX CUMITOMIB [8].

PesynbTaT mociaimkeHHs, omnyoyikoBaHi Dennis
A. Ta criBaBT. noKasauu, 1o 70% aonei i3 mocTiiHm-
MM CUMIITOMAaMU, HaBiTh i3 HU3bKUM PU3MKOM CMEPT-
HocTi Bix COVID-19, matoTh AMcGyHKILiI0 OQHOTO YU
KiJTbKOX OpPTraHiB Yepe3 YOTUPH MICSILi TiCIIsT PO3BUTKY
noyatkoBux cumrromiB COVID-19, 1o mae BaxiuBi
HACJIiIKW IJIsI OXOPOHU 3I0pPOB’S Ta 3I0pPOB’S Hace-
neHHs [9].

BOO3 Bu3Havae NOCTKOBIMHUI CUHAPOM SIK TPU-
Bani Haciainku COVID-19, gki BUHUKAIOTh B OCi0 3
iMOBipHOIO a00 miaTBepaxeHo iHdekuiero SARS-
CoV-2 B aHaMHe3i yepe3 3 Micsli micas MOsiBU CUMII-
TOMiB i TPUBAIOTh MPUHANMHI 2 Mics1li, Ta SIKi HEMOX-
JINBO MOSICHUTU aJIbTepHATUBHUMM AiarHo3amu [10].

3rinHo cutemMHoMmy orasiny Lopez-Leon S Ta
cniBag., ony6iikoBaHoMy B 2021 p., m’sTbMa HalMo-
MUPEHIIMMU cuMIToMmamMu Oynu BToma (58%), ro-
noBHUM Oinb (44%), po3man yBaru (27%), BUMAmiH-
Hs Bostocesd (25%) i 3aguiika (24%) [11]. 3a nanumu
ormsgay Li H. Ta cmiBaBT. HailyacTilIMMU TMpPOSIBaMU
MOCTKOBIAHOTO CUHIPOMY OyJU HU3bKA SKICTb XUTTS
(59%), xpunu ta 3aguiuika (19-49%), sroma (30-64%),
6inb y rpyasix (16%), 3HUKeHHST a00 BTpaTa 3HUXKEHHS
aretuty (14-17%), abonomiHaabHUiT AUCKOMMOPT abo
nopyieHHs tpaBieHHs (12-18%), apTpasrist 3 a6o 6e3
Mianrii (16-24%), mapectesist (27%) i BUNagaHHs BO-
noces (14-25%), a Takox ciiyx BTpaTa abo ILIyM y Byxax
(15%) [12].

Hapasi icHye Mano iHdopmalii, MpUCBIYEHOT
KOTHITUBHUM MopyweHHsIM y maiieHTiB 3 [TKC, ski
qikytotbes ['[. 2KomHe mocitiakeHHs He BUBYAJIO TMO-
IIUPEHICTh i CTPYKTYPY KOTHITUBHUX ITOPYIIEHb Y Ma-
uieHTiB 3 [IKC Ha giani3i ta ouiHtoBano BB [TKC
Ha sKicTb XUTTa y I'J] maiieHTiB.

Tomy MeTol0 HAlIOro AOCHTiIXEHHS OyJIO MOCITi-
autu BIiMB TTKC Ha KOrHiTMBHI (DYHKIIil Ta SKiCTb
KUTTS y MAlli€HTIB, sKi JikytoTbes []1.

Marepiaau Ta MeToam. byso mpoBeaeHO 0JHOMO-
MEHTHE KOTOpPTHE AO0CHiIKeHHs. 1o foChiIKeHb 0yau
3anyueHi 200 nmauieHTiB, sKi JiKyBaJuCh reMOializoM
Ha KJIiHiYHUX 0a3ax Biaginy ebepeHTHUX TEeXHOJIOTi
AY «Inctutyt Hedposorii HAMH VYkpainu». Jocii-
JKEHHS OyJI0 YaCTUHOIO MTOTOYHOI HAYKOBO-AO0CTiTHO1
po6otu Y «Incturyt Hedposorii HAMH Ykpainu»:
«BuBunuTH MexaHi3MU (OPMYBaHHS Ta BUSHAUUTHU Te-
paneBTUYHI MillleHi MOCTKOBIIHOTO CUHAPOMY Y XBO-
pUX Ha XpOHiYHY XBOpoOy HUpok VI ctaaii» (nepxas-
Huil peectpauiitnuii No 0122U000144). ITportokon
nociigxkeHHs1 0yB cxBajeHuit Komiciero 3 6ioeTuku Ta
neontosorii Y «Inctutyt Hedposorii HAMH VYkpa-
inu (Ipotokon No 2 Bim 6.04.21). Yci nauieHTn Ha-
JlaJli TUCbMOBY iH()OPMOBaHY 3TOAY Ha y4acTb y JO-
CITiXKEHHI.

Kputepisimu BKJIIOYEHHSI XBOPUX Y OOCTiAXKEHHS
Oynu: Bik moHan 18 pokiB, JiKyBaHHS TeMoOIializoM
Ginbie 3-X MicsLiB, HASIBHICTh MTOCTITHOTO CYyTUHHO-

ro noctymy, Kt/V>1,2; nikyBanus '] 3 pa3u Ha TUX-
neHb He MeHIe 4 roa, nepeHeceHa COVID-19 npu-
HaliMHi 3a 3 Micslli 10 BKJIIOYEHHS Y JOCHTiIXEHHS,
iH(opMoOBaHa 3roga MPUIHATUA y4acThb y JOCIHiIKEH-
Hi. Kputepisimu BUKITIOUEHHS 3 MOCTIIKEHHS BBaXa-
JIUCh: HASIBHICTh TOCTPUX YU 3aTOCTPEHHS XPOHIYHUX
3aXBOPIOBaHb MEYiHKU (TOCTpUI BipyCHUI TemaTUuT
B, C, aktuBHa (haza XpOHIYHOrO BipyCHOIO TremaTUTy
B, C, nigBuiieHHs piBHiB (pepMeHTiB nevinku (AJIT,
ACT) 6inbie HiX y 3 pa3u), HaSIBHICTb OHKOJIOTIYHUX
3aXBOPIOBaHb;, BCTAHOBJIEHi JiarHO3U: HecTadiJbHA
CTeHOKAapZisi, rocTpuil iHpapKT Miokapay, TocTpe mo-
pYyLIeHHsSI MO3KOBOI0 KpOBOOOIry, aopTOKOpOHAapHE
LIYHTYBAHHS 3a OCTaHHI 6 MiCSLIB OO0 BKJIIOYEHHS,
HasgBHICTh B aHaMHe3i TpoMOOeMOOTill JereHeBoi ap-
Tepii, TpoMOO3y cyauH, cepueBoi HepoctaTHocTi [11-
IV knacy mo NYHA, aputwmii, siki moTpeOyBajin He-
BiIKJIAMHOTO JIiIKyBaHHSI aHTUAPUTMiIYHUMU 3ac00aMU
(ILTYHOUKOBI €KCTPACUCTOJIi1, MUTOTIiHHS Ta TPiMOTiH-
Hsl Tiepencepab, MapoKCU3MallbHi Taxikapii, CHHApOM
OpaauCUCTOIT); Ta IHIIUX XUTTEHEOE3MEYHUX KOMOP-
OiIHMX CTaHiB; BiIMOBa Malli€HTA.

XBopi, fIKi BiAMOBiIaqu KPUTEPiSIM BKJIOUYECHHS,
Oynu noaineHi 3a HasgBHicTIO [IKC: I rpyny cxkutanu 118
(59%) T'l mauientis 3 [NKC, go Il rpynu BKIIOYEHO
82 (41%) I'l nauienTu, siki mosHicTio ogyxanu. [IKC
JiIaTHOCTYBAJIU 32 HASIBHOCTI MPUHAWMHI | KJIiHIYHOTO
CUMMTOMY, SIKM/A BUHUK Yy MAalliEHTa MiCJsl MepeHece-
Hoi COVID-19 i He O6yB MOB’s3aHUli 3 iHIIMMU BiO-
MuMHU Ho3zostorisimu [11].

B ycix nauieHTiB 30upajiu aHAaMHECTUYHi JaHi,
BU3HAYAJIU PYTUHHI KJIiHiKO-TabOpaTOPHi MOKa3HUKU
(Kt/V, innexc macu tina (IMT), remoriobiH, e1eKTpO-
JiTU CUPOBATKM, NMEeYiHKOBiI mpoou, C-peakTUBHU Oi-
nok (CPB), mapatupeoinHuii ropmoH deputuH ta %
HacUYeHHs TpaHCPEPUHY 3aTi30M).

JHonaTKoBOro A0 CTaHAAPTHUX METOMIB AOCIHi-
JUKEHHST BCiM XBOPUM MPOBOAUJIOCS BUBUYEHHS SIKOCTI
JKUTTS 3a IOMTOMOTOIO0 ONMUTYBaJibHMKa SF-36, a Takox
OlliHKa KOTHITUBHUX MOPYILIEHb 32 1onoMoroto MoH-
peasbChbKOl WIKAIW OLIHKA KOTHITUBHBIX (DYHKIIiN
(The Montreal Cognitive Assessment) (MoCA-TecT).

HocnimxkenHa A2K npoBoaunaocs 3 BUKOPUCTAH-
HSM OIMUTYBaJbHMKA OLIHKU AKOCTi XUTTsE SF-36.
OnuTyBaJbHUK MICTUTh 36 MUTaHb OCHOBHOTO MOJIY-
JIsl, TOMOBHEHUX 0AraTOMyHKTOBUMU IIKaJaMU, Halli-
JICHUMU KOHKPETHO Ha XBOPUX 3 XPOHIYHOK HUPKO-
BOIO HEAOCTATHICTIO, SIKi JIIKYIOThCS diali3oM.

OTpuMaHi faHi 1OCHiIKeHb Oy MiJIaHi CTaTUC-
TUYHI 00poOIli, 10 BKIIIOYAIa Psl TapaMeTPUYHUX i
HEeMmapaMeTPUUYHUX CTATUCTUYHUX METOMiB. 3aCTOCO-
BYBaJICh METOIU OMUCOBOI CTATUCTUKU: IJISI BUOIpKU
BU3HAYAJIU TUM PO3MOAiNEHHS (HOPMaJlbHUI YU iH-
muit) 3a gornomoroto tecty Koamoroposa-CMUpHOBA,
cepenHio apudmernuny (M), cTaHgapTHE BiIXUJICHHS
(SD), crangaptHy nomuiiky (SE), meniany ta 25 i1 75
MEepUEHTUIi, YUCJI0 BapiaHT (n), YaCTKa O3HAKU Yy Bif-
COTKax, piBeHb 3HauuMocCTi (p). [Ipu HOpMasbHOMY
pPO3MOiJeHHI MOCTOBIPHICTh Pi3HUII TMOKA3HUKIB B
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rpyIax BCTAHOBIIOBAIM 32 JOITOMOTOIO t-TECTY /1Sl BU-
0OpOK 3 HEe3B’sI3aHUMU BapiaHTamu. Pi3HUIIA BBaxa-
Jlacsl JOCTOBIPHOIO MIPU AOCSTHYTOMY PiBHi 3HAYUMOC-
Ti p <0,05. I1pu BinxuiaeHHi 3HaYeHb MOKA3HUKIB y 10-
CJIiIHi Ta KOHTPOJIbHIN rpymnax BiJi HOPMAJIbHOTO TUITY
pO3NOAieHHSI JOCTOBIPHICTb Pi3HUILII BCTAHOBIIOBAIU
3a gonomorow U-tecty 3a MeTomoM MaHHa-YiTHi.
PisHuus BBaxanacsl JOCTOBIpHOIO MPU JOCSITHYTOMY
piBHi 3HauumMocTi p< 0,05. [TpoBoaMIM KOpeNsALiHHUA
aHaJlli3 i Bu3dHavaiau koediuieHT (1) Kopesuii [TipcoHa
JUTSI TOKA3HMKIB, 110 BiAHOCATHCS 10 iHTEPBaIbHOI 200
HOMiIHaJbHOI IIKalu, a00 paHroBuii kKoedilieHT (r)
kopensuii 3a CnipMeHoM, SIKIIO Xo4ya O ONWH 3 JBOX
MOKA3HUKIB BiIHOCUBCS 0 MOPSAKOBOI LIKAJIU YU HE
OyB HOPMaJIbHO PO3MOIUIEHUM. JJOCTOBIpHICTh KOpE-
JIILIAHOTO 3B’S13Ky BU3HAYaIU 34 MOKA3HUKOM 10CTO-
BipHOCTI KoedilieHTy Kopensuii. PizHulg BBaxana-
Csl JOCTOBIpHOIO MPU JOCATHYTOMY PiBHi 3HAUMMOCTI
p <0,05. OTpumaHi B pe3yabTaTi 40CTiIKeHb HUPPOBi

JlaHi 00pOoOJISIMCS HA MEPCOHAIBHOMY KOMIT IOTEPi 3a
nmoromororo orpamu «MedCalc» (Benbrist).

Pe3syabTaTu aociaimkenb. Cepen 200 o6cTexXeH-
Hux nauieHTiB y 118 koHctaTtoBanuii I1KC, y 82 —
ITKC 6yB BincyTHiil.

Haiimommpenimmmu cumntomamu I[TKC Oynu
BroMa Ta criabkicte (84%) anocmis (84%), Ginb y
M’si3ax (81%) i BrpaTa Bosoccst (77%). Takox vacto
criocrepiranucs 3aguiika (61%), cepueourrs (59%),
npo0GyieMu 3 KOHLIEHTpaliew Ta yBaroiwo (57%), mnpo-
Gsiemu 3 mam’tTIO (53%), AyMKU, SIKi MOKHA OIKCATU
K MJIsIBi a60 HewiTki (42%), i mpoGyieMu 3 BUKOHAB-
yoro (pyukuico (30%). 111 mamienris (94%) 3 MMKC
MaJiu >3 CUMIITOMIB.

I'l nauienrtiB 3 IIKC manu 6iiblu cTapluunii BiK,
OinblIy TpUBATICTD JiKyBaHHS ['[], HUXX4Yi piBHI reMo-
m100iHy Ta anbOyMiHy, Bulli piBHi CPbB, ceyoBoi kuc-
JIOTU Ta TUPEOTPOITHOTO TOPMOHY (TabJt. 1).

Tabauys 1
Xapakrepuctuka I'Jl manienTis, momirennx 3a Hagsuictio ITKC
Il (1I 18 f)t?ﬁ) (zg l;l)cy()r[ﬁ?a) p

Cratb (4osoBiku, %) 51 48 0,648
Bik, poku 59,5 [52; 69] 47,5 [37,5; 60] <0,001
IMT, Kr/m? 23,4 [22,6; 25,8] 23,6 [20,1;26,7] 0,816
Tpusanicts [']1, mic. 39 [32; 69] 27 [18; 49] <0,001
e COVID. 19, ic 817: 11 716: 13 0,083
Kt/V 1,32 [1,28; 1,44] 1,35[1,32; 1,42] 0,738
MHiaGet, % 51 38 0,069
lineprensisa, % 97 93 0,211
JlaboparopHi TecTn

Iemorno6iH, r/mn 92 [77; 100] 104 [100; 112] <0,001
3aranbHUii GIIOK, I/11 67,1[63,9; 71] 70,35 [66;73,35] 0,575
CUpoBaTKOBU aTbOYMiH, I'/JT 36,5[35,1; 39,9] 42,9 [39,7; 45,1] <0,001
CPB, mr/n 6,314,9; 15,6] 3,1[2,3;5,0] <0,001
CeuoBrHa, MMOJIb/JTT 17,9 [15,7; 21,6] 18,7 [16,3; 21,85] 0,918
KpeaTuHin, MKMOJTb/JT 729 [634; 858] 669 [515;775] 0,715
CeyoBa K-Ta, MKMOJIb/JT 429 [384; 558] 301 [284; 372] <0,001
Kanbiiiit, MMosb/1 2,4(2,2;2.,4] 2,42,1;2,5] 0,968
Dochop, MMoOITB/IT 1,64 [1,37; 1,9] 1,66 [1,36; 2,0] 0,862
[MapatropmoH, rr/mi 351[282,2; 791,1] 418,75 [244; 793,8] 0,168
TupeotponHuii ropmoH, MKME /M 3,5410,51 1,21+0,33 <0,001
DeppuTHH, MKT/JT 139 [32; 291] 166,5 [43,5; 286,5] 0,274
%HCT 29 [19; 41] 34,5[19,5; 43,5] 0,302
Kauiit, MMoJTb/7 5,1[5,1;5,9] 4,8 [4,5;5,5] 0,526
MoCA 1ikana, 6anu 20 [18; 24] 26 [24; 29]* <0,001
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Cepen Hamux mauieHTiB 136 mauieHTiB (68%)
Majqud KiJIbKiCTh OasiB 25 Ta MeHIle 3a IIKaJoko
MoCA, 110 cBiIYMTH MPO HASIBHICTh KOTHITMBHOIL
nuchynkuii. Cepen xBopux 3 [IKC kinbKicTh namieH-
TiB 3 KiJIbKicTIO 6ajiB 25 Ta MeHIIe ctaHoBuao 100%,
y mauienTis 6e3 ITKC 21% (2 138,6, p <0,001). ¥
I'] mauienTiB 3 IIKC Bu3HaYeHO 1OCTOBIpHO MEHIIY
KinbKicTh 6asiB 3a MoCA 11Kajolo, 1110 CBiYUTb MPO

OiNbII BUPaXKEeHY KOTHITUBHY JUCHYHKIIIIO Y TAlli€H-
tiB 3 [1KC.

Amnaniz pesynbpTatiB BuBueHHs1 XK mpogeMoH-
CTPYBaB JOCTOBIPHO HUXYY OLIIHKY CyMapHOTO TTOKa3-
Huka nauieHTiB 3 [IIKC. Takox y mauieHTi 3 [1KC, ski
JikytoTbes ', BUBHa4Y€HO AOCTOBIPHO MEHII OLliIHKKU
AXK 3a mxamamu «Pi3UIHUI cCyMapHU KOMIIOHEHT»
Ta «[IcuxiyHuii cyMapHUil KOMIIOHEHT» (TabJI. 2).

Tabauysa 2
IToka3nuku sKocTi kutTa I'Jl mamienTis, momitennx 3a HassuicTio ITKC
LU - (1I 18 pei6) (fg oeobh) P
CymapHuii mokasHuk J2K 58,3£9.6 68,2149,8 <0,001
CHUMITOMU 3aXBOPIOBAHHST HUPOK 64,3+11,3 66,3+10,20 0,428
BriiuB 3axBoproBaHHS Ha KUTTSI 60,6+12,1 65,2+11,7 0,102
OOTSKIIMBICTH 3aXBOPIOBAHHS 42,9+9,8 41,41%9,6 0,493
SF-12 34,949,1 50,249,6 <0,001
DiznyHMI CyMapHU KOMITOHEHT 29,3+7,8 46,6%6,6 <0,001
INcuxiuHuii cymapHUii KOMIIOHEHT 47,6%8,1 64,2167 <0,001

BusgBieHnit MO3UTUBHUI KOPESLiHMI 3B’ 130K MixX oLliHKOI0 3a M0oCA 11KaJioo Ta aTlboOyMiHOM CUpOBaT-

Ku Kposi (r=0,87; p <0,001) (puc. 1).
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Puc. 1. 3’130k Mix o11iHko10 32 MoCA 1m1kaioro ta aTb0yMiHOM CUPOBATKU KPOBI.

BusBrieHnit MO3UTUBHUI KOPESILIMHNI 3B’ 130K MiX olliHKO10 32 MoCA 1IKaJioro Ta reMOTJI00iHOM CUPO-

BaTku KpoBi (r=0,83; p <0,001) (puc. 2).
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Puc. 2. 3’130k Mix omiHKo0 32 MoCA 11KaJio10 Ta TeMOTJIO0iHOM CPOBAaTKH KPOBI.

BusiBieHuli HeraTUBHUI KOPENSLiIAHUAN 3B 130K MiX OliHKOI0 32 MoCA 1iKaiow Ta BikoM nailieHTa (r =
-0,85; p <0,001) (puc. 3).
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Puc. 3. 3B’430K Mix oniHKo10 32 MoCA 111KaJIOI0 Ta BiKOM Malli€HTa.

BusBrneHuit HeraTUBHMI KOpENSLiHUI 3B’ 30K MixX ouiHKoio 3a MoCA mkanow ta CPb (r=-0,73; p
<0,001) (puc. 4).
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Puc. 4. 3’130k Mix owiHkor 3a MoCA mxkasoro ta CPB.

BusiBieHuit MO3UTUBHUN KOPEISLiMHUN 3B’ 130K MixX oLliHKOI0 32 MoCA 11Kaj010 Ta CyMapHUM MOKa3HU-
koM 2K (r=0,69; p <0,001) (puc. 5).
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Puc. 5. 3B’ 430K Mixk o1iHKo0 32 MoCA 11Kajiol Ta cyMapHUM TToKa3HUKoM S12K.

BusBieHunit mO3UTUBHUI KOPEAALUiHHUN 3B’ 130K MixK olLliHKOI0 328 MoCA 1mkajoo Ta ¢Gi3sMYHUM CyMapHUM
koMmmnoHeHToM (r=0,82; p <0,001) (puc. 6).
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Puc. 6. 3’130k Mix owiiHKo10 3a MOCA 1iKajioo ta Gi3MuHUM CyMapHUM KOMITOHEHTOM.

BusBrneHunit MO3NTUBHUI KOPESILiAHNI 3B’ 130K MiX OLIiHKOI0 32 MoCA IIKan010 Ta ICUXiYHUM CYMapHUM

kommnoHeHToM (r=0,72; p <0,001) (puc. 7).
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Puc. 7. 3B’s130K MixX omiHKOI0 328 M0oCA 1IKaJIo10 Ta IICUXiYHUM CyMapHUM KOMITOHEHTOM.

Oorosopenns. KordituBHi MOpyIIEHHS CTaIn
BaXKJIMBOIO MPOOJIEMOI0 TPOMAICHKOTO 300POB’S, 30-
KpeMa y nmauieHTiB, gki Jikytotbes I, 3Bitu 31 CHIA
Ta ITanii mokasyioTh, 110 MOIIMPEHICTh KOTHITUBHUX
MOpYyUIEHb y TAILiEHTIB Ha TeMoAiani3i KoauBanacs
Bim 70 1o 80% Ta € BMILIOIO, HiX y 0Ci0 3 HOPMaJIbHOIO
dynkuieto Hupok [13, 14]. KorHiTuBHI mopyiieHHs

npu XHH, ocobauBo npu TXHH, octaHHiMuU pokaMu
BCE€ YacTillle TOCTiIXYIOTbCS, ajie IXHSI MpUUMHA He 3a-
BXIIM BiloMa i Moxke 0yTu 6aratodakTopHow. OcKiab-
KU TIOIIMPEHICTh KOTHITUBHUX TIOPYIIIeHb, OCOOJIMBO Y
nauienris i3 TXHH, cranosuts no 51-76% [15, 16],
inkonu 10 87% [17], HeoOXimHO i BaXJIMBO 30cepen-
UTUCH K Ha NMIPUYMHI, TaK i Ha miarHocTuUlli. Ocobm-
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BO TOMY, 10 MAILliEHTM Ha reMojiaji3i MoTpedyloTh
KOTHITUBHMX HaBUYOK, 1100 pO3yMiTH iHGOpMallilo,
MOB’s13aHy 3i 3M10pOB’sAM, i crimyBatu it [18].

Hesiki ¢dakTopu, Taki sk JiTHiA Bik [19] i mo-
ripureHHst camoi yHkuii Hupok [20-23], MOXyTb
COPUYMHUTU KOTHITUBHI MOPYLIEHHS, a TAKOX ype-
Mmito [24, 25] i nepebpoBacKyasipHi 3aXBOPIOBaHHS
[26]. KpiMm Toro, HasiBHiCTh Aemnpecii MOXe BILUTMHY-
TH Ha pe3yJbTaTU KOTHITUBHOI misutbHOCTI [23, 27].
Hu3zbkuit giacToniyHuii apTepialbHUN TUCK Y Jt0eH
MOXWUJIOTO BiKYy MOB’SI3aHU i3 MiABUILIEHUM PU3UKOM
po3BuTKy aemeHuii [28]. InTpanianizHa rimoTeH3is
€ MOLIMPEHUM SIBUILEM Y Malli€HTIB, SIKi mepedyBa-
1oth Ha ['Jl, i 3ycTpivaeTbcs y noHan 30% mauieHTiB
i, BIUIMBA€E Ha KOTHITUBHI (bYHKIii Malli€HTIiB, SKi
nepedyBaloTh Ha Aiani3i. 3B’SI30K MiX KOTHiTUBHU-
MU MOPYIIEHHSIMU Ta 3HUXEHHSM LIepeOpaJbHOTO
KPOBOTOKY TaKOX OYJI0 MOKa3aHO B OCTAHHIX peTpo-
CHEKTUBHUX 1 MPOCIEKTUBHUX OOCHIIXKEHHSIX [29,
30]. Ockinbku mauieHTH, sKki nmepedysaioth Ha I'JI,
MiAAal0ThCS TOCTPUM FeMOAMHAMIUHUM 3MiHaM i Be-
JIMKUM 3MiHaM pilMHU MiJ 4ac Aiai3dy, momnepeaHi
MOCHiIXKEHHSI MOKa3aiu, 10 TECTYBaHHS KOTHITUB-
HUX MNOPYIIEHb € aKTyaibHUM. OCOOJIMBO caM Aiai3
BUKJIMKAE pi3Ke MOTipLIeHHSI KOMILIAEHCY MalliEHTIB
i MOXXe MPU3BECTU 10 HEPO3YMiHHS MJaHIB JIiKyBaH-
H$, KOJIU i yac Aiaai3y BilOyBa€ThCS CIIJIKYBaHHS
nikaps 3 mauiedtom [31].

OcTaHHIM YacoM OIHUM 3 BaXJIMBUX (PaKTOPiB
PO3BUTKY KOTHITUBHOI IUC(YHKIIII € TepeHeceHa iH-
dexuis COVID-19 [32]. 3amajeHHs TMXalbHOI CHC-
TeMU BUKJIMKAE 3alajieHHS LIEHTPaJbHOI HEPBOBOI
cucremu (LHHC) uepes pi3Hi mexaHizmu. ITo-nepiie,
uutokiHu ITHC, xeMOKiHM Ta peakTWMBHA MiKpOTJis
MOPYIIYIOTh PeryJslilo 0araTboX TUMIB HEUPOHHUX
KJIiITUH, TOPYILIYIOTh FOMEOCTa3 i MUIACTUYHICTh Mi€-
JIiHy, TOpYILIYIOTh HEWporeHes3 rirmokamMmna Ta iHayKy-
I0Th HEUPOTOKCUYHY PEAKTUBHICTh aCTPOLMUTIB, TUM
CaMUM TOpYLIylouM (PYHKIIiI0 HEHPOHHOro Koja Ta
KorHiTUBHI (yHkuii [15]. Tlo-mpyre, aHTHHepOH-
Hi ayroaHTuUTifa Ta T-KJIITUHU MOXYTb CIIPUYMHUTUA
ayToiMyHHUU eHHedamit y namieHTiB i3 COVID-19,
COPUSIIOYM  TPUBAIOUOMY  iIMYHOOMNOCEPEAKOBAHO-
My ypaxenHio [33, 34]. ITo-tpere, COVID-19 moxe
COPOBOKYBAaTH PEaKTUBALlilO JIATEHTHUX TeprecBipyc-
HUX iH@ekuiil, ocobauBo Bipycy Emmreiina—bappa,
1[0 MOXe BUKJIMKATU nopanblie 3ananeHHs [35]. Ta-
KoxX SARS-CoV-2 BUKINKAE HEUPOBACKYISIPHY IUC-
¢yHKIII0, BKIOYAIOUM IOpPYLIEHHSI reMaToeHleda-
siyHoro 6ap’epy (I'EB) 3 HacTynmHuM BUTOKOM (hiOpu-
HOTEHY Ta iHIIWX MpOo3anaJbHUX MOJIEKYJ, a TPOMOO03
MOX€ CIPUSTU 3aMaJICHHIO Ta MOIIKOMXEHHIO HEPBiB
[36]. Hapeuuri, npu Tskkomy nepebiry COVID-19 ri-
MOKCis Ta iHII MeTaboJiuYHi MOPYUIEHHS, TTOB’S3aHi 3
JIETEHEBOIO Ta TMOJiOPTraHHOK JUCHYHKIIIE€I0, MOXYTh
crpuunnut ypaxenHs LITHC [36, 37]. TNopymeH-
HSI OKCUIATUBHOIO CTAaTyCy acOlliii0BaHi 3 HasBHICTIO
IKC [38], 30kpeMa 3pO3BUTKOM KOTHITUBHOI IHC-
dynkuii. Hacnigku COVID-19 yacto Bkitoyath B cebe

KOTHITUBHI MOPYIIEHHS, TaKi K AeGillUT yBaru, BU-
KOHaBuMX (yHKLIM, naM’aTi Ta HaB4aHHs [39, 40].

ITowmmpeHicTb KOTHITUBHUX HACHiAKIB, TAKOX Bi-
noMux K KorHiTusHuil COVID, konmBaeTbed Bin 12%
1o 80% y mocnimxennsix [11, 41]. KornituBHi nmopy-
LLIEHHS HEe € PIAKICTIO Micasl pecnipaTOPHUX 3aXBOPIO-
BaHb 3arajioM. OpHak vactota Haciainkis COVID-19
JUIS KOTHITUBHOTO Ta TICUXiYHOTO 3[0POB’S BUSIBJISI-
€ThCS BUILIOIO HABiTh uepe3 2 poku [42, 43].

MeTa-aHaji3 KOTHITUBHUX GYyHKIIA y >25 268
ocib 3 oKpeMUX AOCTiIKeHb IoKa3sye, 1o 22% ocib ae-
MOHCTPYIOTh TPUBaJi MpobJieMU 3 TaM’ITTIO Ta YBaroko
micig COVID-19 [41].

B nHamomy mocmimkeHHi 68% mnallieHTIB Maiu
03HaKM KOTHiTUBHOI aucdyHkiii. e Binmosigae mo-
IIUPEHOCTI KOTHITUBHOT nucdyHKLii y 51-87% nia-
JII3HUX XBOPUX B iHIIMX gociaimkeHHsx [15-17]. Pazom
3 TUM BEJIMKA Pi3HULS 3 IUMU TaHUMU B TOLIMPEHOCTI
KOTHITUBHUX AUCGYHKIN y Aiali3HUX Malli€eHTiB 0e3
IKC (21%) mosICHIOETBCST HEBEJIMKOI BUOiIpKOI0, Me-
TOJOJIOTIYHUMU OCOOIMBOCTSIMU AOCTIIXKEHHS (BUKO-
PUCTaHHS TibKY ofHi€el Kanu MoCA).

KorHiTuBHa muc@yHKIiSA y reMoiali3HUX Malli-
€HTIB aCOULIIOETHCS 3 HU3KOK HEraTUBHUMX HACTIMKIB,
30KpeMa 3 TIOTipIIeHHSIM sIKOCTi XXUTTs [44]. B Toit xe
yac, 3’SIBJISIETHCS Bee OiIbIe MyOTiKaliil mpo HeraTuB-
uuii BrunB I[1KC Ha saxicts xutts [44, 45]. B Hamomy
nociimkeHHi HasgBHicTh [IKC y mauieHTiB, sKi JiKy-
1oTbes 1, acouiroBanacst 3 JOCTOBIpHUM 3HUXKEHHSIM
TMOKAa3HUKIB IKOCTi XKUTTS, 30KpeMa 3HUXKEeHHS (Pi3ny-
HOTO Ta MICUXiYHOTO CyMapHUX KOMIIOHEHTIB

BucHoBku:

Haiinommpenimmmu cumntomamu I[TKC Oynu
BTOoMa Ta claOkicte (84%) anocmis (84%), Ginb y
m’si3ax (81%) i Brpata Bosoccs (77%). Takox 4acto
criocrepiranucs 3aguiika (61%), cepueourrs (59%),
npo0yieMu 3 KOHLIEHTpauico Ta yBaroio (57%), npo-
Osiemu 3 maM’STTIO (53%), IyMKU, SIKi MOKHA OMKCATU
K MJIsIBi a60 HewiTki (42%), i mpoGiieMH 3 BUKOHAB-
yoro (pyukuico (30%). 111 mamienris (94%) 3 IIKC
MaJiu >3 CUMIITOMIB.

IManientu 3 IKC, gki aikytotsesa I'Jl, manu no-
CTOBipHO OiMbII CTAapUIWiA BiK, OifbILIy TPUBATICTb Ji-
kyBaHH4 ['JI, HUXXYi piBHI TeMOr00iHy Ta aJIbOyMiHY,
Bulli piBHi CPB, cedyoBoi KMCIOTU Ta TUPEOTPOIHOTO
TOPMOHY.

V nauientiB 3 I1KC, ski aikyiorbes I'Jl, BU3Ha-
YeHO JOCTOBipHO MeHIIi ouiHku AXK 3a mkamamu
«@izuuHuil cyMapHUii KOMITOHEHT» Ta «[lcuxiyHuit
CyMapHUii KOMIIOHEHT», JOCTOBipHO HUWXYYy OIIIHKY
cyMapHoro nokasHuka JXK.

V I'/l nauieHTiB 3 MOCTKOBIAHUM CUHAPOMOM BU-
3HAYE€HO TOCTOBIPHO MEHIIY KiJbKicTh 0asiB 3a MoCA
LIKAJIOl0.

BusiBieHuli MO3UTUBHUN KOPENSILiAHUN 3B’ 130K
Mix ouiHkowo 3a MoCA 1iKanow Ta ajlbOyMiHOM
(r=0,87; p <0,001), remorsiobiHOM CHUPOBATKU KpO-
Bi (r=0,83; p <0,001), cymapHum mnokazHukom 2K
(r=0,69; p <0,001), pizuyHUM CyMapHUM KOMIIOHEH-
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ToM (1=0,82; p <0,001) Ta nCUXiYHUM CYyMapHUM KOM-
noHeHToM (r=0,72; p <0,001). BusBieHuii HeraTuB-
HUI KopesuiiiHuii 3B’530K MiX ouiHkowo 3a MoCA
11Kajoo Ta Bikom nauieHTa (r = -0,85; p <0,001) Tta Ta
CPb (r=-0,73; p <0,001)

KondJikT inTepeciB. ABTopu 3asiBISIIOTh PO Bif-
CYTHICTh KOH(IIIKTY iHTEpECiB.

JI:kepena dinancyBannga. PoGora BHMKOHaHa B
pamkax HIAP «BuBunTtu MexaHi3mu (OpMyBaHHS Ta
BU3HAYUTHU TePANIEBTUYHI MillleHi TOCTKOBiTHOTO CUH-
JIPOMY Y XBOPUX Ha XpOHiYHY XBOpoOy HUpoK V]I cta-
nii» (nepxaBHa peectpauiss No 0122U000144).
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Abstract. The present study aimed to assess the impact of post-COVID syndrome on the
oxidative status and activity of paraoxonase 1 (PON-1), myeloperoxidase (MPO), and
leukocyte elastase in the blood of patients undergoing hemodialysis (HD).

Methods. In this cross-sectional cohort study, 290 patients undergoing HD were included.
The oxidative status was assessed based on the levels of blood malondialdehyde (MDA),
ceruloplasmin, thiol compounds (SH-groups), and the serum activities of myeloperoxidase
(MPO), paraoxonase-1 (PON-1), and elastase were determined.

Results. It was found that HD patients exhibited an elevation in oxidative processes,
characterized by increased blood concentrations of MDA, MPO, elastase activity, and a
decrease in the levels of SH-groups and arylesterase activity of PON- 1. Patients with post-
COVID syndrome showed further increases in MPO activity and a decrease in arylesterase
activity of PON- 1. Additionally, a statistically significant elevation in the MPO/PON- 1 ratio
was observed in HD patients with post-COVID syndrome compared to the control group and
patients examined before the onset of the pandemic (p < 0.0001). The MPO/PON-1 ratio
exhibited a direct correlation with serum MDA levels (p < 0.0001) and inversely correlated
with the concentration of ceruloplasmin (p = 0.0008). The MPO/PON-1 value surpassing
9.06 units was identified as a predictive marker for PCS, demonstrating a specificity of 68.4%
and a sensitivity of 88.5%.

Conclusions. Our study highlights a significant impact of post-COVID syndrome on oxidative
processes in HD patients, as evidenced by elevated MDA levels and M PO activity, along with
reduced levels of antioxidants and arylesterase activity of PON-1. The MPO/PON-1 ratio
emerges as a promising predictive marker for post-COVID syndrome, underlining its potential
clinical relevance in identifying at-risk patients.

Keywords: hemodialysis, post-COVID syndrome, oxidative stress, antioxidant defense,
myeloperoxidase, paraoxonase- 1.
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CniBBigHOIIIEHHS Mi€JIONEPOKCH/IA3a,/TIAPA0OKCOHA3A SIK MPOTHOCTUYHMIA MapKep
MOCTKOBIIHOrO0 CUHAPOMY Y MALIEHTIB, SAKI JIKYIOTbCSI METOJOM reMoiai3y:
OIHOMOMEHTHE KOTrOpTHe I0CJIiZKEHHS

TV «Incruryr Hedponorii HAMH», Kuis, Ykpaina
ianizHnii Megnuauii ueHTp TOB JIink-Megitan», Oneca, YkpaiHa
3MianizHuit Mennunauii uentp TOB «HedpoueHTp», 3anopixeks, YkpaiHa

Pestome. Memoro nauioeo docaioxcenns 6yno oyinumu éniue nocmrogionozo cunopomy (IIKC) na oxcudamue-
Hull cmamyc ma akmueHicms napaokconasu 1 (IIOH- 1), mieaonepokcudazu (MII0) ma aeiikoyumapHoi eaacma3su 6
Kpo8i xeopux, AKi AiKytomocs memodom eemodianizy (I'2]).

Memoou. Jlo uboeo 00HOMOMEHMHO020 KO20pMHO20 D0CAiONceHHs eKatouero 290 nayienmia, AKi AIKY8aucs Memo-
dom I'/l. Oxcudamuegnuii cmamyc Kpogi OyiHI08aAU 3a 8MICMOM MAA0H08020 dianbdeeidy (MIIA) kposi, uepyaonaasminy,
mionosux cnoayk (SH-epynu) ma euznavansu axmuenicmo mieaonepokcudazu (MI10), napaokcanasu 1 (IIOH-1) ma
NeUKOYUMapHoi eaacmasu Kpoei.

Pesyrvmamu. Bcmanoeneno, wo y I/l nayienmie cnocmepieanoce nioguyeHHs akmusHoCmi 0KCUOamuHux npo-
uecie, AKi XapaKxmepusyeanucy 3pocmanHim 6 kposi konyenmpauii MI[A, MIIO, earacma3suoi akmueHocmi ma 3HUNCeH-
HSM pigHs 8inbHUX mionosux epyn ma apunrecmepasnoi axkmugnocmi I[IOH- 1. Jlns nayieumie 3 [1KC xapakxmepuum 6y10
nodanvute 3pocmanns MI10-axmuenocmi, i 3HUMNCEHHs apuaecmepaszhoi akmusHocmi. Kpim moeo, 6cmaHnoeaeno cma-
mucmuuno 3nauyue nideuuienus Koegiyieumy MIIO/IIOH-1 y nauienmie 3 IIKC, nopieHsaHo 3 KOHMAKMHOK 2pynoio
ma xeopumu, axi obcmesxncysarucs 0o nowamky nandemii (p < 0.0001). Koegivienm MIIO/IIOH- I masé npsmuii kope-
aauitinuil 36’30k 3 MJIA cuposamku (p < 0,0001) ma 360pomubo acoyiro8ascs 3 KOHYESHMPAUIE yepyr0nia3miny (p
= 0,0008). 3nauenns MIIO/IIOH-1 nonad 9,06 ym.od € npoenocmuunum mapkepom IIKC, demoncmpyrouu cneyugiu-
Hicmo 68,4% i uymausicmo 88,5%.

Bucnoeku. Pezyrsmamu nawoeo docaioxncennsi demorncmpyroms 3uaunuii enaug INKC na oxucudamueni npoyecu
kposi y I/l nauienmies, npo wio ceiouums nidsuuwjera konyeumpauis MIA ma axkmuenicme MI10, a maxoxc 3HudiceHul
emicm anmuokcudaumie ma akmuenocmi IIOH- 1. Cnissionouwenns MIIO/I1OH- I € npoenocmuunum mapkepom I1KC,

nioKpecaorUu 020 NOMEHYIUHY KAIHIYHY 3HAUUMICMb 045 BU8ACHHS NAUIEHMIE 2DYNU DUUKY.
KiouoBi ciioBa: cemodianiz, nocmrkogionuii cunopom, oKcuOamueHui cmpec, AHMUOKCUOAHMHUIL 3aXUCM, Mi€-

A0nepoKcuiasa, napaoxkconasa-1.

Beryn. [Mannemis COVID-19 cnpuynHmia 3Ha-
YHY 3aXBOPIOBAHICTh i CMEPTHICTh y BCbOMY CBITi Ta
DPO3BUTOK HEOE3MEUYHUX IS XKUTTS YCKIaTHEHb, OCO-
OJIMBO y Bpa3JIMBUX KOTOPTAX IMAIli€HTiB, 10 IKUX Ha-
JIeXXaTh XBOPi HA XpOHiuHY XBOopoOy Hupok (XXH) V]I,
SIKi JIIKYIOTbCSI HUPKOBOIO 3aMicHOI0 Tepamieo [1-3],
[MponeMoHcTpoBaHO, 110 6ibIICTh (81%—98%) natii-
€HTIB, $SIKi JiKylOThCSd MeToaoM remoaianisy (I']) ma-
I0Th IIUPOKUI CIIEKTP HOBMX 200 MOCTIMHHUX CUMIITO-
MiB, 110 BUHUKAIOTh micas iHdikyBaHHSI SARSCoV-2
[4-5]. dnst wiei KoropTu mauieHTiB XapakTepHa pi3Ha
iMyHHa BiJIOBiAb Ha iH(EKIIilo Ta, BiAMOBIAHO, pi3HA
TSIKKiCTh MocTKoBigHOro cuHapomy (ITKC) [6], mato-
reHe3 SIKOT0 aKTUBHO JOCIiIKY€EThCS.

Jlecs Kopoanb
lesyakorol@meta.ua

baratouuncenbHi AOCHiIKEHHS 3a y4acTi 3arajib-
Hoi nonyJsuii SARS-CoV-2-iH(pikoBaHUX Malli€eHTiB
JNIEMOHCTPYIOTh, III0 BiAIMOBiAb CUCTEMU AHTUOKCHU-
JNAHTHOTO 3aXWUCTy Ha OKWCHE MOIIKOMXEHHS Bipy-
coM SARS-CoV-2 € onHi€lo 3i CKIamoBUX iMYHHOIL
Bignosini Ha COVID-19 [7], Toxi sk auc6anaHc nipo/
AHTUOKCUJAHTHUX MPOIIECIB KOPETIOE 3 TIXKKUM Iie-
pebirom COVID-19 [8]. TuM He MeHIl, AOCTiIXEHb
IIOA0 Yy4yacTi (hepMeHTiB, TaKuX SIK IMapaokcoHasza-1
(ITOH-1), mienonepokcuaaza (MITO) ta neikouu-
TapHa ejacrtas3a, B iMyHHiil BignmosinHi Ha COVID-19
€ 3HaYHO MEHIIIE.

ITOH-1 € depmeHTOM, SIKUI B3aEMOJII€ Ta TiIpoO-
JIi3ye pi3HOMAaHITHiI cyOCTpaTH, BKJIIOYAOUU OKCHUIO-
BaHi JIiMiau, 110 J03BOJISIE i BUKOHYBAaTU aHTUOKCU-
JNaHTHI Ta npotu3ananbHi dyHkuii. MITO e ninonpo-
TeIH-acoLilOBaHUM €H3UMOM, SIKMI MpUIIMa€e ydyacThb
y IIpoliecax areporeHesy. Y pe3ynbrati aktuBailii MITO
YTBOPIOETHCS HU3KA aKTUBHUX ¢opM KucHIO (ADK),
10 MOXe MPU3BOAUTHU A0 MOIIKOAXEHHS JiMonpoTe-
iniB [9, 10]. SARS-CoV-2 MOXe aKTUBYBATU HEUTPO-
dinu nnst BuBinbHeHHss MPO [11]. TMoTparsiioun 1o
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KpoBoo6iry, MITO yTBopto€ KOMILIEKC 3 JIiMONMPOTEIH-
acouirioBanum eHzumom ITOH-1. Lleii Tanmem 3mat-
HUIl NPUTHIYYBAaTU aKTUBHICTh onuH oaHoro: [TOH-1
371aTHA 4aCTKOBO iHTiOyBaTu akTuBHicTh MIIO, Toxi
sk MIIO 3narHa iHakTuByBatu ITOH-1, okucHIoOUN
3aIUIIOK TUPO3UHY-71, 1110 MPU3BOAUTH A0 MOPYLIEH-
HS 3B’SI3KY MOJIEKYJIM €H3UMY 3 JIMOMpoTeinamMu BU-
cokoi winbHocTi [12]. JIeiikouuTapHa ejlacTa3a TaKox
Mae€ MpoTu3anaibHi OYHKIL, ajle ii HaAMipHa aKTUB-
HIiCTh MOX€ MPU3BOAUTU JO TKAHUHHOTO YPAXKEHHS Ta
MOJAJBIIOTO CIIPUSHHS OKUCHOMY CTPECY.

VY 3aranpHiit koropti xBopux Ha COVID-19 npo-
JIEMOHCTPOBaHO, 110 iHbiKyBaHHS SARS-CoV-2 npu-
3BOAUTH A0 3HUXeHHS akTUBHOCTI [TOH-1 mopiBHSIHO
3i 3mopoBuMu noHopamu [11] i, HaBMaKM, aKTUBHICTh
MIIO kpoBi 3pocTae MPOMOPLIHHO TSXKKOCTI XBOPOOU
Ta 3AIUIIAETHCSI 3HAYHO MiJBULIEHOIO HABITh Y PEKOH-
BajieciieHTiB COVID-19 [13]. OnHak aKTUBHIiCTb BHU-
me3azHaueHux depmeHTiB, Takux gk [TOH-1, MIIO
Ta JIeKOLIMTapHa efacTa3a B cuposarili kposi '] na-
uieHTiB B KoHTeKCTi [TKC 1o uboro yacy He BUBYajlach.

MeTow Haloro AOCTIIKEHHS OyJ0 OLIHUTH
BB [TIKC Ha okcHaaTHBHUIA CTaTyCc Ta aKTUBHICTh
ITOH-1, MITIO Ta neiilkouuTapHOi €aacTa3u B KpOBi
XBOPHUX, SIKi JIiKytOTbcs MeToaom /1.

ITamien™n Ta Meroau. /lo LILOrO OJHOMOMEHT-
HOTO KOTOPTHOTO MOCTIIKEeHHSI BKIOYeHO 260 XBO-
pux Ha XXH V]I cragii, ki JgikyBagucbh Mmetomom I'J]
y Y «IHctutyt Hedponorii HAMH Vkpainu» (Kuis,
Vkpaina), Meauunomy nieHtpi TOB «Jlink-Menitan»
(Oneca, Ykpaina) Ta Menuunomy 1eHTpi TOB «He-
dpoueHTp» (3amopixcks, YkpaiHa). Kpurtepismu
BKJIIOUEHHS MAlli€HTiB 00 OOCIiIXEHHs Oyau TpuBa-
JicTh JikyBaHHs ']l He MeHIe 6 MicsLiB, BiACYTHICTh
XKUTTEHEOE3MEYHUX KOMOPOiNHUX CTaHiB Ta HASIBHICTh
MUCbMOBOI iH()OPMOBAHOT 3roAu MAalliEHTa Ha y4acTb
y mochaigxeHHi. ImyHizoBaHi npotu COVID-19 naui-
€HTU OylU BUKIIIOUEHI 3 AociaimxeHHs. [lepen BKITIO-
YEeHHSM Y JOCJiIKeHHsI MalieHTH OyJau npoiHpopMo-
BaHi MPO METY MOCiIKEHHS Ta HaJalu MUCbMOBY iH-
dopmatiiiny 3roay. [TpoTokoa AOCTIIKEHHS OTpUMaB
no3utuBHe cxBajeHHs Kowicii 3 6ioeTuku Ta O€0H-
tosorii 1Y «Inctutyt Hedponorii HAMH VYkpainu»
(mpotokon Ne 10 Bix 25.11.21). locmigHuiibka rpymna
peTebHO AOTpUMYBAacs €TUYHUX-TPABOBUX HODPM,
IO PeryJiloloTh 0ioMeAWYHI AOCTIIKEeHHS 3a y4acTio
JIIOIVHU.

[TauienTtu Oyau posnopineHi Ha 3 rpynu: rpymy [
(n =90) ckianu NalieHTH 3 MEePEHECEHOI0 iHDEKIIiEI0
SARS-CoV-2Ta IIKC, no Il rpynu 2 (n = 95) ygilinuu
XBOpi, gKi He xBopian Ha SARS-CoV-2, npote nepedy-
BaJIM B KOHTAKTi (KOHTaKTHa rpyna), rpyny III (n = 75)
CKJIaJIA MALi€HTU, IKi OyJIu 0OCTEXEHi 1Ie MO MOYaTKy

nmaHaemii (rpyna nopiBHsHHsS). KoHTponbHa (pede-
peHTHa) rpyna ckiagaiacs 3 30 mpakKTUYHO 3A0POBUX
0cCib TOro X BiKy Ta CTaTi.

ITocTKOBiIHUII CUHAPOM AiarHOCTYBaiu 3a Ha-
SIBHOCTiI MpPUHAWMHI | KJIiHIYHOTO CUMITOMY, SIKWIA
BUHUK y naiieHTa micis nepeHeceHoi COVID-19 i He
OyB TOB’SI3aHUI 3 IHIIMMMU BiIOMUMM HO3OJIOTiSIMU
[14].

KpoB ans pocniixeHb Opajiu 3 JIIKTbOBOI BEHU
micasi 8-romMHHOrO rojionyBaHHs. B cupoBaTui Kpo-
Bi YYaCHMKIB AOCHIAXEHHS CHEKTPODOTOMETPUUYHUM
METOJIOM BU3HaYalu KOHUEHTpPALil0 BTOPUHHUX MPO-
JYKTiB MepeKucHoro okucaeHHs jginiais (ITOJI) — ma-
JnoHoBoro aianpaeriny (MJIA) B KpoBi 3a peaxklii€lo 3
Tio0apOiTypoBoto kuciaoTomw (Sigma, CIIIA); KOHLIEH-
Tpalilo LepyaoIlia3MiHy 3a peaklielo 3 mnapa-¢heHi-
JeniamiHoMm airigpoxiopuaom (Sigma, CIIA), BmicT
BiIbHUX TiosoBux rpyn (SH-rpym) B kposi [15]. I1a-
panenbHo Bu3Havyanu aktuBHicTh [TOH-1 (EC 3.1.1.2)
3a KUIBKICTIO YTBOpEHUX (PEHOJbHUX KOMILIEKCIB 3i
crienudivyHoro cybcrpary deniauerary [15]. Aktus-
Hicte MITO (EC 1.11.1.17) Bu3Ha4aiu 3a B3a€EMOJI€IO
3 MIePEeKNCOM BOJHEM Yy MPUCYTHOCTI Ta 0e3 ii crelu-
(ivoro iHribiTopa ramMma-aMiHOOEH30MHOI KUCJIO-
™ (Sigma, CILA) [15]. AKTUBHICTb JeIKOLIMTAPHOI
efnactazu B cupoBatrui KpoBi (3.4.21.37) BuU3Hauanu
CNeKTPOPOTOMETPUUHUM METOAOM 3a IIBUIKICTIO Tif-
ponizy N-TeTpa-0yTOKCU-KapOOHiI-ajlaHiH-P-HITpO-
deninosoro edipy (Sigma, CIIIA) [16]. JochimkeHHs
BUKOHYBasMcs y Jiaboparopii Gioximii Y «IHcTUTyT
Hedposorii HAMH VYkpainu» (CepTudikaT BU3HA-
HHSI BHMIpPIOBAIBHUX MOXJIUBOCTEH JabopaTopis
6ioximii NellT-223/17 Bim 17.10.2017 uwHHUI 100
16.10.2019 p. ta NeIIT-355/20 Bim 14.09.2020 umuH-
Huii go 13.09.2022 p.)

CraTtucTuuHy O0OpoOKYy OTpUMaHUX pe3yJbTa-
TiB MPOBOAUIN 3a AomnomMoro mnporpamu «MedCalc»
(Benprist) 3 ypaxyBaHHSIM MEpPEBipKU MOKA3HUKIB Ha
HOPMaJbHUI PO3MOALT 3 BUKOPUCTAHHIM KPUTEPIilO
KonmoropoBa-CwmipHoBa. JlaHi mpeactaBieHi SIK ce-
penHe i kBagpaTuyHe BinxuiaeHHs (M = SD) abo me-
JliaHa i iIHTepKBapTUJbHi mianazonu [Me (Q25-Q75)].
[TopiBHSIHHS OTpUMaHUX AAaHUX 32 YMOB HOPMaJIbHO-
ro po3MONiy MPOBOAWIN 3a JOMOMOIOI KPUTEPilo
Cr’rogeHTa, 3a YMOB PO3MOJIiJy MOKa3HUKIB, BiAMiH-
HOTO Bii HOpPMaJIbHOTO BUKOPUCTOBYBaJIM TecT MaH-
Ha-YiTHi. [lJ1s nepeBipKu HasIBHOCTi CTATUCTUYHO 3HA-
YUMOI Pi3HUILI MiX MeliaHaMUu TPbOX YU OiJIbllle He3a-
JIEXXHUX TPYN BUKOPUCTOBYBaM TecT Kpyckan-Yosurti-
ca. Kopensuilinuii 38’130k olliHioBayiu 3a CIipMEHOM.

Pe3syabTaTu. [IemorpadiyHa Ta KiliHiuYHA Xapak-
TEPUCTUKA BKJIIOYEHUX Yy JAOCHIIXEHHS TMAalli€eHTiB
npeacTaBieHa y Tadauii 1.
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Tabauys 1

XapakTepucTUKA BKIIOYEeHHX y AocimkenHsa I'Jl nanieHTiB

IToxa3sHuk

' maieaTu (n = 260)

Yoosivua crath, n (%)

173 (59,7%)

Bik, pokun 52,8 +12,9
Hiabert, n (%) 78 (26,9%)
Tpusanicts nikyBanHs [J1, micsiui 84 (43,7-134)
TpuBaicTh TOCTKOBIIHOTO IIEPiOmy, MiCSIIIi 3,7 (3,3-4,6)
Kt/V 1,42 £ 0,27
IMT, Kkr/m2 24.5 (20,5-28,5)
Iemorno6iH, r/a 98,4+ 12,3
Cucroniunnii AT, MM pT CcT 146 (125-152)
Hiactoniunuit AT, MM pT cT 85 (80-95)

IITT, ir/mn

201,4 (157,8-658,8)

Dochop cupoBaTKU, MMOJIb/JT

1,78 (1,58-2,01)

Kanb1iii cupoBaTKu, MMOJIb/JT

2,21+0,18

CPB, mr/n

7.9 (6,5-13,6)

TTpumitku:

JIns 3arajibHOI KOrOpTH 0OCTEXKEHUX MAalliEHTIB Xa-
pakTepHUM OyJ10 3pocTaHHs KoHLeHTpauii M/JIA B cu-
poBarii KpoBi A0 4 pa3iB Ha TJi MiABUIIEHHS Mienorne-
POKCIA3HOI Ta €JIacTa3HOi aKTMBHOCTI CUPOBATKM KPOBi

Kt/V — knipeHc ceyoBunu, AT — aprepianibHuii Tuck, I'Jl — remonianis, IMT — ingekc macu Tina, [1TT —
mapatropmoH, CPb — C-peakTuBHUII 0iJTOK KPOBi.

MOIBHSIHO 3 TPYIIOI0 YMOBHO-3IOPOBUX AOHOPIB (TalJI.
2). ITopsin 3 1M, B KPOBi MAILli€EHTIB CITOCTEPIrayiocs 3HU-
JKEHHSI BMICTY BiJIbHMX TiOJIOBUX CITOJYK Ta 3HWXKEHHS
apunectepasHoi aktuBHocTi [IOH-1 cupoBaTku KpoBi.

Tabauys 2
IIpookcuaaHTHO-AaHTHOKCUIAHTHI MoKa3HUKY KpoBi I'/l manieHTiB
Hoxesiax (n=50) =9 oy | sy
MJIA, MKMOIT/JT 553,4 (358-693)*" 456,9 (263-587)* 375 (221-428)* 128 (104-235)
SH-Tpynu, MMoOITb/JT 1,43+0,277* 1,47+0,355* 1,52+0,018* 2,22+0,018
LlepynoruiasmiH, /1 0,284+0,11* 0,243+0,091 0,203%0,091 0,218+0,018

MITO mU/1 328,4 (161,2-432)" 245,3 (121-302,3)*" 116,8 (99,3-142) 74 (58,3-96,2)

Enacraza, MKMoOJIb/JT XB 126,3 (94,2-167)*" 129,5 (101-154,2)** 59,9 (43,6-78,9) 31,2 (12,3-44,9)

ITOH-1 xU/1 1,96 (0,98-2,21)*" 2,79 (2,54-3,81)* 3,21 (2,86-3,59) 6,1 (5,1-7,21)
ITpumiTku: *-CTaTUCTUYHO JOCTOBiIpHA Pi3HULS 3 TPYMOIO 3I0POBUX OCI0

~ CTaTUCTUYHO TOCTOBipHA pi3HULIs 3 rpynoto ']l maluieHTiB 10 maHaeMii

MJIA — KoHILIEHTpallisl MaJJOHOBOTO JiaIbIerimy,

MIIO — akTuBHicTh Miesonepokcunaasu, [IOH-1 — akTuBHiCTb. MapaokcoHa3u- 1

AHasi3 3MiH ITOKa3HUKIB OKCUIATUBHOIO CTaTyCy
kposi I'/I-namienTis 3 I1KC (rpyna ) moka3zaB 3Ha4HO
BUILY akTUBHICcTB mpoueciB [TOJI Ta 3pocTaHHs enac-
TazHoi Ta MITO-akTUBHOCTI cMpPOBAaTKMU KPOBi BABidi
(p <0,001) mopiBHSAHO 3 cepeaHIMU MOKAa3HUKAMU Y
rpyi 111, BigmiTuMoO, 1110 32 3KOJHUM 3 TOCJiIXXYBaHUX
MOKAa3HUKIB CTATUCTUYHO BipOTiAHMUX 3MiH MiX rpyna-
mu | ta rpymnoro Il (KoHTakTHa rpymna) He OyJIO BCTa-
HOBJICHO (IMB. Ta01.2), TOOTO HJIsI KOHTAKTHOIL TPy
OyJIM XapaKTepHi TakKi XX 3MiHM OKCUJATUBHOTO CTaTy-
¢y, gk i mus mauienTiB 3 ITKC.

AxtuBHicth MIIO y cuposatui xBopux 3 I[NKC
OyJia CTAaTUCTUYHO 3HAYYILIO IiJBUILEHA y MOPiBHSIH-

Hi 3 yciMa iHIIMMU AOCHiAXyBaHUMU rpyrnamu. [Ipo-
aHamizyBaBmIM 3MiHM akTtuBHOCTi IIOH BusABIEeHO
3HMKEHHS apuiecTtepa3Hoi aktuBHocTi [TOH-1 gk
y MOPIBHSIHHI 3 T'PYIOIO0 3I0pPOBUX 0CiO, Tak i 3 Tpy-
moto I'Jl-mamienTiB mo manmemii (rpyma III). 3Hwu-
xeHHsg [TOH-aktuBHocTI Ha Tiai nigsumenHa MIT1O-
aKTUBHOCTI CUPOBATKM KPOBi COPUSIIO MiABUIIECHHIO
crniBBigHomeHHs1 MITO/ITOH-1. BusHnaueHo craTuc-
TUYHO 3HAYyIlle IMABUIICHHSA Koedimienty MIIO/
ITOH-1 y nauienTis 3 [1KC, mopiBHSIHO 3 KOHTaKTHOIO
TPYIIOI0 Ta XBOPUMHU, SIKi OOCTEXYBAJUCh IO IMOYATKY
maHaemii (puc. 1).
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Tpumitku:
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Puc 1. KoedilieHT ylIKomKeHHSs JirnonporeiniB B KpoBi xBopux Ha XXHV, sxi nikyioTbcs metogom I1.

Kruskal-Wallis test p < 0,0001 qist TpeHay;
* - CTATUCTUYHO 3HAYYIIA PI3HULIS MiX AOCIiI>KYBaHUMU IPyMaMu.

KpiM Toro, HamMu BU3HAYEHO TIPSMUIA Kopesiiitnuit 38’130k koedinienTa MITO/ITOH-1 3 koHLIeHTpalli-

€10 M/IA cupoBatku (puc. 2) Ta 3BOpOTHMI 3B 30K 3 ToKazHUKaMmu BMmicTy LITT (puc. 3).
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Puc. 2. Kopensuiiinuii 38’130k Mixx Koeditienrom MITO/ITOH-1 Ta MA cupoBatku y I'J] mairieHTiB.
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ixx koediienrom MITO/ITOH-1 Ta uepynomnasmiHoM cupoBaTku ['JI maitieHTiB.
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3a pomomoroto aHanidy ROC kpuBoi BU3Haue-
Ho, o 3HayeHHss MITO/ITOH-1 noHan 9,06 yMm.ox. €
MpPOTHOCTUYHUM MapkepoM (opmyBanHs [TKC y 'l
nauieHTiB (cneuudivnicTs 68,4%; uytnusicth 88,5%)
(puc. 4).

100

B OO
o o o
]

Sensitivity

20 ~

AUC = 0,710
P < 0,001

0 40 80
100-Specificity

Puc. 4. ROC kpuBa noporoporo 3HaueHHss MITO/TTOH-1
nst iporHo3yBaHHs [1KC y I'/] maiieHTiB.

O6roBopennsi. OKCUIATUBHUI CTpec Bimirpae
KJItouy poJb y marodiziosnorii COVID-19 i, iiMoBipHO,
y ¢opmyBanHi [TKC. CknagHa B3aemoqist Mixk SARS-
CoV-2 Ta iMyHHOIO BiIMOBIAIIO TOCTIOAAPS € MpeaMe-
TOM 4YMCeNbHUX gociaimkenb [17, 18]. Tum He MeHI,
MaTOreHETUYHI MeXaHi3MM Ta POJib OKCUAATUBHOTO
ctpecy y ¢popmyBanHi I[TKC 3anuinaloTbesi MaJlOBUB-
yeHMMM. Hackinbky Ham Bimomo, I DOCTiIKXEeHHS
€ meplIuM 3a ydyacti koroptu I'JI maiieHTiB, B IKOMY
aHaJlizyBaBCsl OKCUJATHUBHUI CTAaTyC Ta aKTUBHICTb
MIIO, ITOH-1 i nelikouuTapHoi ejacTa3y 3aJIeKHO
Bin HasgBHOcCTI [1KC. Bcranosineno, mo I'Jl mauienTu
3 [IKC mManu cTaTUCTUYHO BUILY aKTUBHICTb IIPOLIECiB
TTOJI Ta 3poctaHHs enacra3zHoi Ta MITO-akTUBHOCTI
CUPOBATKM KPOBi MOPIBHSIHO 3 TTOKa3HUKaAMU Talli-
€HTIB, sgKi He xBopim Ha COVID-19. B Ttoii ke yac,
aHTHOKcUAaHTHUI npodinb xBopux 3 [IKC xapakre-
pu3yBaBcs 3HMXEeHHsSM SH-rpymn, uepyioruiazMiHy
ta aktuBHOCTi [IOH-1. Kpim Toro, BcTaHOBJIEHO CTa-
TUCTUYHO 3Hauylle MiABUIeHHs Koediuienty MI1O/
ITOH-1 y nanienTiB 3 [IKC, mopiBHSIHO 3 KOHTAKTHOIO
IPYNOIO Ta XBOPUMHU, SIKi OOCTEXYBaIUCh J0 IMOYATKY
MaHaeMii.

Taki 3minu koedimienty MITO/TIOH-1 y T4
nauieHTiB 3 [IKC € omHMM 3 MapKepiB aKTUBHOCTI
MPOIIECiB  JIIMOMPOTEiA-acOLiiloBaHOIO OKUCJICHHS
Ta KapHioBacKyJIsSIpHUX YcKJamHeHb. OcTaHHIM 4a-
coMm koedinient MITO/ITOH-1 BUKOPHCTOBYETHCS
JUUISI TIPOTHO3YBaHHS KapAiOBaCKY/ISIPHUX YCKJIaJIHEHb
Ta KopoHapHoro cuHapomy [10, 19]. Bizomo Takox,
o MIITO Bigirpae BaXJIMBY poJib B OIIOCEPEAKOBAHO-
My JIEMKOLMTAaMM TOIIKOMXEHHI CyIuH. Y 3B’SI3KY 3
uM, MITO Moxke cayryBaTu MapKepoMm, 1110 BU3HAYaE
XapakTep nepebiry 3amajieHHsl, BIUIMBA€ Ha iHTEHCUB-
HiCThb OKCHUIATUBHOTO CTpPECYy Ta PO3BUTOK E€HIOTENi-
anpHOI gucdyukuii [20]. Hagmipaa aktusartiss MITO
MoxXe mnpurHiyyBatu axktuBHicTh ITOH, mo Takox
MOXe MPU3BECTU 10 OKUCHIOBAJIbHOI MoaudiKalii Jii-

nornporeinis. Iaponizytoun nepokcuau ainigis, [IOH
crhpusie eJliMiHallii OKUCHEHUX JIMOMPOTEiAiB HU3bKOT
LIJTBHOCTI, iHTiOYBaHHIO OiOCUHTE3y XOJECTEPUHY Te-
PELIKOIKAI0UU aKyMYJIslii OKCUCTEPOJIiB Y KIIITUHAX
[21].

ITingumenns MIIO Ta enacta3HOi aKTUBHOCTI
CUPOBAaTKM KPOBi XapakKTepHO i1 YPEMIUHUX XBO-
pux. BusHaueHo 3poctaHHs akTuBHOCTIi MITIO B ycix
JIocimkyBaHux rpynax I'Jl mamieHTiB, 110 BKa3ye Ha
CTUMYJISLIIO i NiATpUMAaHHS BUCOKOI (DYHKIiOHATb-
HO1 aKTMBHOCTI JICHKOLUTIB i HasBHIiCTh 3aMaJieHHS
y it KoropTi nmauieHTiB. BusiBieHi X Oilbll BUpa3Hi
3MiHuM enactadHoi Ta MITO akTMBHOCTI B CHUpoOBaTIli
kpoBi nauieHTtiB 3 I1KC, nepi 3a Bce, € CUHepPTiu-
HUM BIJIMBOM JIBOX IMATOJIOTIYHUX MPOLECiB: ypeMii Ta
COVID-19, BHAcaigoK 40ro 3Ha4YHO MOCUJIIOETHCS BU -
poOHUITBO akTUBHUX (popm KucHIO (ADK), 30kpema i
HeiTpodinamu. Ak Bimomo, MITO MicTUTbCS B rpaHy-
JlaX HEUTPO@iiB Ta BUBLIBHSETHCS Y MO3aKJIITUHHUMA
MPOCTip MiJ Yac akTUBallil LMX KJIIITUH. B cBolo uepry,
BucoKi koHueHTpanii AD®K 3natHi ingykyBatu MI10
HeiTpodinis [22].

IHmMm eHzuMom TicHo moB’si3anuMm 3 MITO Ta
TTOH € neiikouutapHa enacraza. OCHOBHOIO MillleH-
HIO LILOTO €H3UMY € OUTOK eIaCTUH CYAWHHOI CTiHKH.
Bin 31aTeH rigposizyBaTv HU3KY iHIIKX OiIKiB, Oepyuyn
y4acThb, TAKUM YMHOM, Y PETYJISIii aKTUBHOCTI 3aMajib-
HOI peaxllii, 3CiTaHHs KPOBi, apTepiaJbHOTO TUCKY i
npoueciB kanbiudikauii cyaun [23, 24]. OgHodacHa
K aktuBalisga MITO ta neiikolMTapHOi eJlacTa3u, MOXe
CBiJYMTHU MPO BUCOKY HUTOTOKCUYHICTh MOJiMOPGHOHO-
sgaepHux JerkouuTiB. Lli 3MiHM pa3oM i3 3HUXKEHHSAM
aktuBHOCTI [TOH-1 MOXyTh CIpUATH MiATPUMIL BU-
COKOTO PiBHSI OKMCHEHHS JIMOMNpOTeiniB. Y CBOIO uep-
Ty, OKMCHEHI JIIMOMPOTEIHU 3MaTHI MiJCUIIOBATU aJIre-
3if0 KJIITUH KPOBi 0 €HAOTENi10, iHAYKYyBaTU €KCIpe-
cito (pakTOpiB POCTY B INIaIcHbKOM SI30BUX KIIITUHAX,
iHrioyBatu ekcnpecito NO-CUHTa3u Ta BUKIWKATH
nuchyHKLio eHaoreniio [25]. Kpim Toro, moBigoms-
JIOCh, IO iHTiIOYyBaHHSI aKTUBHOCTI €J1acTa3yu CIIPUSIE
PO3BUTKY CUCTEMHOTO Ta CJIM30BOTO iMYyHITETY MPOTH
SARS-CoV-2 [23]. IIpomeMOHCTPOBAHO, IO e€jac-
Ta3za HEUTPOdiNiB 3MEHIIY€E 3B’SI3yBaHHS ILIUITOBOTO
npoteiny SARS-CoV-2 3 emiteniem, a 30iJbllIeHHS
HEWpOoNi(piTbHUX MAaCTOK MPOTHO3YE BaXKWUU Tepedir
COVID-19 [24].

IlpencraBieHe nOOCHiIXEHHS Ma€ TIeBHiI OOMe-
xXeHHs. [lo-Tiepiiie, OMTHOMOMEHTHUMN MU3aliH MOCITi-
JUKEHHSI Ta BiCYTHICTh JAaHWX IIOAO0 KOHIIEHTpALlil
JOCHIIXYBaHUX MapKepiB MiA 4ac TOCTPOTO Mepiomy
COVID-19 006MexyroTh iHTepHpeTalilo OTPUMaHUX
naHux. Ilo-apyre, HOCHIIKEHHS HE BPaxOBYE MOX-
JIUBOTO BIUIMBY iHIIMX (DaKTOPiB PU3UKY, TaAKUX SK
CYIyTHi 3aXBOPIOBaHHS Ta MPUIAOM MEIWKAMEHTIB,
Ha OKCUJATUBHUI CTpeC y AOCHTIIXYyBAaHUX Tpymax.
HacamkiHenb, HOCHTiIKEHHS OOMeXeHe BUBYEHHSIM
nuie Tpbox pepmenTiB (MITO, ITOH-1 Ta neiikouu-
TapHa ejacTa3a), He BpaXOBYIOUM iHIIMX MOTEHIIIHO
BaXJIMBUX €JIEMEHTIB OKcuUaaTuBHOro ctpecy. Ilo-
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JaJiblli JOCTiIXXKEeHHSI HEOOXiaHi, 11100 MOBHICTIO 3pO-
3yMiTH MAaTOTEHETUYHI LIJISIXA OKCUIATUBHOTO CTPECY
y '/l mauienTiB 3 [TKC Ta po3pobutu epekTrBHI cTpa-
Terii JIiIKyBaHHSI.

BucHoBkH. Pe3ynbraTé HAIIOro AOC/iIXEHHS
JneMoHCcTpyloTh 3HauHuil BrauB IIKC Ha okucuaa-
TUBHI mpouecu kpoBi y '/l nmauieHTiB, Mpo 110 CBia-
YUTH MiABUIIEHA KOHUEHTpauis MIA Ta akTUBHIiCTb
MIIO, a TakoX 3HMXXEHUI BMICT aHTMOKCUAAHTIB Ta
aktuHocTi [TOH-1. CniBeinnomenus MITO/TTOH-1
€ nmporHoctuuHuM MapkepoM ITKC, migkpecaoouu
IOro MOTEHILiHHY KJIIHIYHY 3HAaYUMICTh 1JISI BUSBJIEH-
HS MALli€HTIB TPYNU PUBUKY.

KondaikT inTepeciB. ABTopu 3asiBISIIOTH PO Bif-
CYTHICTh KOH(JIIKTY iHTEpECiB.
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Abstract. This study aimed to investigate the prescribing patterns of new oral anticoagulants
in atrial fibrillation patients based on creatinine clearance. A thorough analysis of articles
published between 2017 and 2021 in databases such as PubMed, Scopus, and Google Scholar
was conducted.

The review revealed distinctive features in the use of new oral anticoagulants concerning
glomerular filtration rate. Apixaban was identified as a judicious choice for individuals with
kidney disorders, with approximately 25% of its dose excreted in urine. American guidelines
specifically recommend apixaban for those with a creatinine clearance of less than 15 mL/min,
while European recommendations contraindicate all new oral anticoagulants for such rates.

In instances where the glomerular filtration rate ranges from 15 to 29 mL/min, apixaban or
edoxaban may be preferred due to the substantial renal elimination of edoxaban. Reduced dose
regimens of rivaroxaban, edoxaban, and apixaban are advised for individuals with chronic
kidney disease and a creatinine clearance between 15 and 30 mL/min.

Dabigatran, characterized by an 80% renal elimination rate, is recommended for individuals
with a creatinine clearance exceeding 30 ml/min according to European guidelines and those
with a clearance of at least 15 ml/min according to American guidelines.

Keywords: atrial fibrillation, new oral anticoagulants, creatinine clearance, chronic kidney
disease.
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0O.M. YepHaupka

Oco0mBoCTI NpU3HAYEHHS HOBUX OPAJbHIX AHTHKOATYJISAHTIB NaliEHTaM 3
didopunsanicio mepeacepab Ta XpOHiYHOIO XBOP000I0 HUPOK. OrJisan JitepaTypu
CyMmcbkuii gepxxaBHuit yHiBepcuteT, Cymu, YkpaiHa

Pe3tome. Memoio ubozo docaioxcerns 6ya0 oxapakmepusysamu 0coOOAUBOCMI 3ACMOCY8AHHA HOBUX OPAAbHUX (H-
mukoazyasiHmie y nayicumie i3 Qiopuaayieio nepedcepob 8ionogioHo do Kaipency kpeamuniny. Ilpoananizoeano cmam-
mi, onybaikoeani 'y 2017-2023 pokax 6 enexmponnux 6azax PubMed, Scopus ma Google Scholar.

Y pezyaomami yvoeo oensady moxcna eudinumu HacmynHi 0cobAU80CMI 3ACMOCY8AHHS HOBUX OPAAbHUX AHMUKOA-
CYAAHMIB 3ANeHCHO 8i0 WeUIKoCcmi Kay00uk060i hinempauii. JloyinrbHo npusnavamu anikcabaH y nayicHmie 3 nopyuieH-
HAM QYHKUIT HUPOK OCKIiNbKU Aule YemBepma 1io2o YacmuHa eKkcKkpemyemacs 3 cevero. Tinvku yeii npenapam pexomeH-
dosaHuil amepuKancoKumu 00CAIOHUKaMu npu MeHwiii 3a 15 ma/xe. weudkocmi Kkayooukoeoi ginempauii. Bionogiono do
€sponeiicvkux pexomeHOayiil yci HOBI OPAAbHI AHMUKOACYAIHMU NPOMUNOKA3AHI NPU 3A3HAYEHOMY KAIPEHCi Kpeamu-
Hiny. Bausvko 50% edokcabany exckpemyemocs nupkamu. Anikcaban ma edoxcabarn Haibinv 0OYinbHI Y NAYiEHMI6
i3 Ginbwioro 3a 15ma/xe. i menworo 3a 29 ma/xe. weuokicmro Kayoouxogoi ginbmpauii. 3nuxceri 003u pueapoxkcadamy,
edokcabary ma anikcabarny peKomeH008aHi 045 X80PUX HA XPOHIUHY XEOPOOY HUPOK, W0 Maroms Oinvuiuil 3a 15ma/xe. i
menuuil 3a 29 ma/xe. kaipenc kpeamuniny. abicapmpan mae Haibinvwuii gidcomok (80 %) Hupkosoi eaiminayii i do-
YinbHULL npu weudxocmi Kayooukoeoi ginempauii 6irvuiii 3a 30 ma/xe. 6idnosiono do €sponeiicvkux ma 15 ma/xe. — do

AmepuraHncokux eationaiitis.

KmouoBi cioBa: ¢idpunayis nepedcepob, Ho8I opanbri AHMUKOALYAIHMU, KAIPEHC KPeAMUHIHY, XPOHIYHA X60-

poba HUpoK.

Introduction. According to class IA recommen-
dations for patients with atrial fibrillation (AF), it is
reasonable to prefer new oral anticoagulants (NOACs)
over vitamin K antagonists when used in combination
with antiplatelet therapy [1, 2, 3]. Treatment with NO-
ACs showed to be associated with significant reductions
of cardiovascular and bleeding events [4].

Unless contraindicated, an oral, long-term antico-
agulant is recommended in all patients with heart fail-
ure and paroxysmal, persistent, or permanent AF. For
prevention of thromboembolic events in patients with
AF and without severe mitral stenosis and/or mechani-
cal valve prosthesis NOACs are preferred, as they have
similar efficacy to vitamin K antagonists but a lower risk
of intracranial haemorrhages [5].

Respectively to European recommendations all
NOACs are contraindicated if creatinine clearance
(Cr(l) is less than 15 ml/min and dabigatran can not
be prescribed if this indicator is less than 30 ml/min [1].

Abnormal renal function is one of the criteria of
HAS-BLED score which includes presence of dialysis,
that is a modality of kidney replacement therapy, sup-
porting approximately 10%-15% of patients with renal
failure worldwide [6], kidney transplant and more than
200 mmol/L range of serum creatinine (for each factor

Olha Chernatska
chernatskaya@ukr.net

one point) [1]. High bleeding risk is determined if ac-
cording to such score person have 3 points and more
[7]. As a result creatinine clearance as an indicator of
chronic kidney disease (CKD) is an important for the
estimation of the dose of NOAC:s.

Chronic kidney disease (CKD) poses a substantial
global public health challenge, exposing individuals to
heightened risks of end-stage kidney disease, cardio-
vascular issues, and various mental and physical health
complications associated with CKD, ultimately leading
to premature mortality [8-10]. The situation in Ukraine
is particularly complex, with citizens grappling not only
with the challenges of living with kidney failure but also
contending simultaneously with their diagnosis, the on-
going pandemic, and the impact of war [11].

The early changes in the kidneys and heart are
explained by the development of microangiopathies,
which is a typical feature of the pathogenesis of diabetes
[12].

Albuminuria is the criteria of CKD too. Even the
smallest degree of albuminuria increases risk for cardio-
vascular diseases and all-cause death [13]. Marushchak
M., et al suggested that serum uric acid level is marked-
ly elevated and positively associated with albuminuria
in type 2 diabetic patients with comorbid obesity [14].
Furthermore, the degree of albuminuria is positively
correlated with the level of low-density lipoproteins,
triglycerides, total cholesterol [15], disorders of which
are the risk factors for AF [1].

Reduced dose regimens of rivaroxaban, edoxa-
ban, and apixaban are feasible options for severe CKD
characterized by CrCl from 15 to 30 mL/min using the
Cockcroft-Gault equation [1, 16, 17].
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CKD is defined as persistently elevated urine albu-
min excretion (more than 30 mg/g (3 mg/mmol) creati-
nine, persistently reduced estimated glomerular filtra-
tion rate (GFR) which is less than 60 ml/min per 1,73
m?2), or both, for greater than 3 months, in accordance
with KDIGO guidelines [18].

Prescribing patterns of apixaban in patients with
atrial fibrillation and chronic kidney disease. The stan-
dard dose of apixaban for persons with AF is 5 mg twice
a day. If serum creatinine is more than 1,5 mg/dL (133
mmol/L) the dose of apixaban must be 2,5 mg once
daily [1].

Elimination occurs via multiple pathways includ-
ing metabolism, biliary excretion, and direct intestinal
excretion, with approximately 27% of total apixaban
clearance occurring via renal excretion [19]. Finally
about quarter of the orally administered dose of this
drug is excreted in urine. As a result it is reasonable to
use it for persons with kidney disorders. Unlike warfa-
rin, apixaban does not need monitoring of the patient’s
international normalized ratio, offering an advantage
[20]. Apixaban in a dose 2,5 mg twice daily based on
a CrCl between 15 ml/min and 29 ml/min is recom-
mended [21].

Reed D, et al. suggests that apixaban is a safe and
effective alternative in patients with end stage renal dis-
ease maintained on dialysis [22]. As a result to Ameri-
can recommendation dialysis had a limited impact on
apixaban clearance. Furthermore, limited data exist on
single- and multiple dose apixaban (2,5 mg or

5 mg) in patients with AF and CKD on dialysis
compared to healthy patients [23].

Mavrakanas TA, et al. wrote that apixaban 2,5 mg
twice daily in patients on hemodialysis resulted in drug
exposure comparable with that of the standard dose (5
mg twice daily) in patients with preserved renal func-
tion might be a reasonable alternative to warfarin for
stroke prevention in patients on dialysis [24].

Siontis and colleagues retrospectively compared
the rate of stroke/systemic embolism, major bleedings
and death between patients on dialysis treated with
apixaban versus warfarin [17]. The researchers con-
cluded that both standard and reduced dose of apixaban
(5 and 2.5 mg BID, respectively) were associated with
a lower risk of major bleedings, but only the standard
dose significantly reduced thromboembolic events and
death compared to warfarin. However, they described
also high rates of intracerebral bleedings and drug dis-
continuations, casting doubts on the real progress in the
management of these complex patients [17].

Apixaban or edoxaban may be preferable in pa-
tients with GFR from 15 till 29 mL/min [25].

Prescribing patterns of edoxaban in patients with
atrial fibrillation and chronic kidney disease. About
50% of the edoxaban is cleared through the kidneys
in unchanged form and excreted in the urine, 50 % is
eliminated through the biliary and intestinal system and
excreted through feces. Edoxaban is contraindicated if
glomerular filtration rate is less than 15 mL/min [26].

The standard dose of it for persons with AF is 60
mg once daily. If CrCl is more than 30 ml/min and less
than 50 ml/min the dose of edoxaban must be 30 mg
once daily [1]. The dose should be reduced to 30 mg
daily in patients with moderate renal dysfunction (CrCl
is from 15 to 50 mL per minute [27].

Prescribing patterns of rivaroxaban in patients
with atrial fibrillation and chronic kidney disease. The
standard dose of rivaroxaban for persons with AF is 20
mg once daily. If CrCl is more than 15 ml/min and less
than 49 ml/min the dose of rivaroxaban must be 15 mg
once daily [1]. Rivaroxaban has an intermediate renal
clearance (33%) [25].

In patients at high bleeding risk rivaroxaban 15
mg once daily should be considered in preference to
rivaroxaban 20 mg once daily for the duration of con-
comitant single or dual antiplatelet therapy, to mitigate
bleeding risk [1, 28].

Rivaroxaban in reduced dose (15 mg) once daily
is reasonable for prescription respectively to Europe-
an and in US recommendation for persons with GFR
more than 15 and less than 50 mL/min, in full dose
(15 mg) once daily for all patients with CrCl more than
50 mL/min [1, 25]. This drug has 35% of renal elimina-
tion [25].

Prescribing patterns of dabigatran in patients with
atrial fibrillation and chronic kidney disease. In patients
at high bleeding risk, dabigatran 110 mg twice daily
should be considered in preference to dabigatran 150
mg twice daily for the duration of concomitant single or
dual antithrombotic therapy, to mitigate bleeding risk
(1, 2].

Dabigatran has the highest renal elimination
(80%) 25, 29].

Prescribing patterns of new oral anticoagulants
in patients with acute coronary syndrome and chronic
kidney disease. According to American trials a low dose
dabigatran 75 mg twice daily has been approved for pa-
tients with severe CKD (a CrCl of 15—29 mL/min) re-
spectively to pharmacokinetic simulations [25]. Based
on European guidelines it is contraindicated in persons
with such ranges [1].

Cockcroft-Gault formula for calculation of CrCl
was adopted by a lot of randomized controlled trials [29].

According to the 2020 ESC Guidelines for the
management of acute coronary syndromes in patients
presenting without persistent ST-segment elevation it is
recommended to apply the same diagnostic and thera-
peutic strategies in patients with CKD (dose adjustment
may be necessary) as for patients with normal renal
function. It is recommended to assess kidney function
by GFR in all patients [30].

Rivaroxaban is a part of antithrombotic therapy in
non-ST-segment elevation acute coronary syndrome
patients without atrial fibrillation undergoing percuta-
neous coronary intervention [30].

In patients with atrial fibrillation without mechanical
prosthetic heart valves or moderate-to-severe mitral ste-
nosis undergoing percutaneous coronary intervention or
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managed medically rivaroxaban monotherapy (15 mg
or 10 mg once daily with CrCl from 15 to 49 mL/min
was non-inferior to combination therapy for the pri-
mary efficacy composite endpoint of stroke, systemic
embolism, myocardial infarction, unstable angina re-
quiring revascularization, or overall death. Regarding
the need to continue with any antiplatelet agent beyond
12 months, the AFIRE trial AF patients treated with
percutaneous coronary intervention more than 1 year
earlier or with documented coronary artery disease to
receive either monotherapy with rivaroxaban or combi-
nation therapy with rivaroxaban plus a single antiplate-
let agent [30, 31].

Respectively to the algorithm for antithrombotic
therapy in non-ST-segment elevation acute coronary

syndrome patients with atrial fibrillation undergoing
percutaneous coronary intervention or medical man-
agement for both triple and dual antithrombotic ther-
apy regimens, the recommended doses for the NOACs
are as follows: apixaban 5 mg twice daily [3], dabigatran
110 mg or 150 mg twice daily [2], edoxaban 60 mg/d
and rivaroxaban 15 mg or 20 mg/d [28].

Recommendations for the doses of NOACs re-
spectively to GFR according to European and Ameri-
can guidelines.

Vio R, et al. discuss the current evidence regard-
ing efficacy and safety profiles of NOACs according to
different clinical setting and glomerular filtration rate
[29], presented in Tables 1 and 2.

Table 1
Recommendations for direct oral anticoagulants dosing based on renal function according
to European guidelines
GFR (ml/min)
Drug >95 50 —95 30 —50 15-30 <15
Dabigatran 150 mg BID 110 mg BID or 150 mg | contraindicated
BID
Rivaroxaban 20 mg OD 15 mg OD contraindicated
Edoxaban 60 mg OD 60 mg OD or 30 | 30 mg OD contraindicated
mg OD
Apixaban 5 mg BID or 2,5 mg BID 2,5mg BID contraindicated
Notes: BID — twice daily; OD — once daily.
Table 2
Recommendations for direct oral anticoagulants dosing based of renal function according
to American guidelines
GFR (ml/min)
Drug >95 | s0-95 | 30-50 15-30 <15
Dabigatran 150 mg BID 75 mg BID contraindicated
Rivaroxaban 20 mg OD 15mg OD contraindicated
Edoxaban contraindicated | 60 mg OD 30 mg OD contraindicated
Apixaban 5 mg BID or 2,5 mg BID

Notes: BID — twice daily; OD — once daily.

The standard dose of dabigatran is 150 mg twice
daily, rivaroxaban — 20 mg once daily, edoxaban — 60
mg once daily, apixaban — 5 mg twice daily.

The reduced dose of dabigatran is 110 mg twice
daily according to European and 75 mg twice daily ac-
cording to American guidelines, rivaroxaban — 15 mg
once daily, edoxaban — 30 mg once daily, apixaban —
2,5 mg twice daily [1, 5, 29].

The dose reduction criteria for dabigatran there
high bleeding risk, for edoxaban — less than 60 kg of
weight or concomitant potent P-Gp inhibitor. The dose
reduction criteria for apixaban are at list 2 criteria. One
of them are age more than 80 years old, other one is less

than 60 kg of weight, and the last one is more than 1,5
mg/dl [1, 5, 29].

As a result, if GFR is more than 95 ml/min ac-
cording to European and American guidelines dabi-
gatran and rivaroxaban is recommended in standard
doses, apixaban — in standard or reduced doses. For
such range of GFR according to European guidelines
edoxaban is preferable in standard dose, American — it
is contraindicated [1, 5, 29].

If GFR is more than 50 ml/min and less than 95
ml/min according to European and American guide-
lines it is recommended to use dabigatran and rivaroxa-
ban in standard dose, apixaban — in standard or reduced
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dose. For such range of GFR according to European
guidelines edoxaban is preferable in standard or re-
duced dose, American — in standard dose [1, 5, 29].

If GFR is more than 30 ml/min and less than 50
ml/min according to European and American guide-
lines it is recommended to use rivaroxaban and edoxa-
ban in reduced dose, apixaban — in standard or reduced
dose. For such range of GFR according to European
guidelines dabigatran is preferable in standard or re-
duced dose, American — in standard dose [1, 5, 29].

If GFR is more than 15 ml/min and less than 30
ml/min which is classified as fourth stage of CKD ac-
cording to European and American guidelines it is rec-
ommended to use rivaroxaban and edoxaban in reduced
dose. For such range of GFR according to European
guidelines dabigatran is contraindicated, American — is
preferable in reduced dose. Apixaban is recommended
in reduced dose respectively to European and standard
or reduced dose to American guidelines [1, 5, 29].

References:

If GFR is less than 15 ml/min only apixaban can
be prescribed in standard or reduced dose according to
American guidelines. All other NOACs are contraindi-
cated [1, 5, 29].

Conclusions. In conclusion, reduced dose regi-
mens of rivaroxaban, edoxaban, and apixaban is recom-
mended for persons with chronic kidney disease if cre-
atinine clearance is more than 15 and less than 30 mL/
min. Dabigatran has the highest renal elimination (80%)
and is recommended for more than 30 ml/min according
to European and 15 ml/min American guidelines. Only
apixaban is recommended for persons with less than
15 mL/min CrCl respectively to American researches.
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BUMOTIU AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTIT TA AIAAI3Y”

VY 3B’I3Ky 3 iHAEKCYBaHHSIM >XypHally MiXXHapOIHU-
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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Editorial information

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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